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PI 

Abstract 

Monitoring and evaluation of surface water quality in Pibulsongkram Rajabhat 

University (Talay Kaew), Phitsanulok Province was carried out during dry season (March-May, 

2010) and monsoon season (June-July, 2010). Physical, chemical and biological water qualities of 

eighteen surface water sampling points were determined. The results showed that average pH of 

all water sampling points ranged between 6.57-8.22. DO content of nine water sampling points 

were lower than the water quality standard level in dry season, while DO content had higher 

values in rainy. The BOD was higher during the wet season than the dry season, which ranged 

between 2.2-6.1 and 0.7-4.4 mg/L, respectively. Nitrate and phosphate contents have a range 

between 0.06-0.77 and 1.68-5.66 mg/L, respectively. The heavy metal content in the surface 

water such as cadmium, lead, copper and iron were between 0.002-0.006, 0.002-0.052, ND-0.004 

ttM',' 0.184-3.208 mg/L, respectively which were below the water quality standard levels whereas 

the lead and iron contents in March showed higher values than the water quality standard levels 

for many surface water sampling points. Total coliform bacteria has a range between 170 to 

>1600 MPN/100 ml. 
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2.1 IJD11111114141 

3JaiiNTI11111 (Water Pollution) 111.110i191 VillT1311411.1flildillMIJ&.101.1T1f15553J9S1F1 

Iiilaviirrf1111`711,WIN 61.MrilNflViafl174171iriVITO11114,11tittal:F(151159111,11-11 

9 annum TLInv„vilnmaimilfillitfJuiloialni5 

1.1.MAililttlENTOlf11117111.1 l5Jt115J1tre3dr1151Jlft.l5aiens1.de  nviall1 Mille-111.1  
55511116TIVI,111111f1541111^11f1110155711911FUR Y1E11014 

.54 	Oi  •=1 A 
WILVW91111514 (Domestic Wastewater) 11111eJtil ViltMalkt1M1f1F19f1519J1J5i151461101 

1.11t931t1.41/101f76001,119J9114 ttm;i9V1551.1fit1114016111 'Mild iflthiltfiflTlflfl171.15:;f1011011115 

Ina'41152;AllFilrff11.15flYill)M1E1D1ENfli'ltd1D14 ttflt:,01f1151JU,1,111/1d11 9 iluku 

2.1.1 UM:MCI-di1CW 

il'iltiimlioqirnimitialfieds2,TaultlAtnilitgeRiniNfi55)Joill 11d9f'ividnA1-711 
01113.101ficd5c:,;naudil 41171 

1. re15611VI5til466si filificulErtm 	l91a7114 b9fld tinvii-r) filmier) ilvitffil 
c1mal1,19san ivuda 6r114911,1 illr111111Dcl,ntiaormiu14 	 111145411 

oanTftwuat;altyrn (Dissolved Oxygen) flfla1611WailliAlitill113d,11,114 1_133J1ild9 D1r11561.1T1101141-11 

17611-7flAtlfi1ilia (BOD) tiiDdliii6111-11-11Z1 ktrfAl-i13101561.411i61.fr111.40d1J111 
d 	 24 9) 

11,1111111,M,1ff1111,191M1E1 

2. V( 1501114111iti blAtifi 6651 - 1d11 9 friDit 	ilflviltl,i11111114 66de1a14611q510 

dOalninq 1141,Lfi fM01.56' 	riAl i?  tM.19114 
3. TalltlillflUMI,'V151111D1Otilupholvri561,tviiiivi'laacravviitelii=r1I3J150=VM 

DEDUMID11115111qA1461,101110dOirliiii101 69f1d 1J50111f171.31011 	cdnF'Dejlaritau 

-1f1151111.4q91V1114f15511 

Amiuluvuorilyruaidreinwiimilminqorrnin553.111.4fiT')Ciamillthnim Liu film 
l timiitriounI7lmernrla tMiktl 
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8. Imo-m -15 1.4Ltfi 	LLanAlDrolai'v LlivrniiLitutma;grilitilon-mA3tu 
1,FIIJIVILL=17111113111iti0d115 -MITUDIVITIli10 cilAuviLviqiitituch113(12',1.10Dfli13141111:11 
flflfl1611J1f111.4 61h1fMllfilll b'flis'161111113(tfifliVII9S111 411,1111.1yllittfifMil(V51/11111 

9. f1
41 

141,6fi91f111919f1E11V15NI-197fl11^14411,
41 
f1M1flf115d0Oc"1'al01101V11101,11111gu1nil5 

aatlittlA TilanEau 	1f1151111,1q91V111f1553Hill Liu 1511-nriiitlaiilu 
414 

(f11J1: f159Milf1113A17111, f1"1.1411001,Iblf ilal;  20 3J9,14101.4 2552) 

2.1.2 tillilfillci0C1155tdc+119111111 

1. gnisvilansu 

Nyvrailitanin liv-ILfiniflipill,llafl9111fl11144111,1c11911.15aA1ill lAtfl 

6S0 
f1411 141019115 9711d10 	o 	r 	 d r 	v  

fl 	a1f11511 11.4t3a4 

01t1159V1 G11iqVN1 511441 i'11.4011111 f701711f111 1101(Th 1111/1011FM Vf111411011_11fl I51U53.1 rff1114 

11311159i01170011911f41TnglifIlid061111111110111'1IVIlf15f1 41V11/21.4111f11V1,111MVh1111.111fl011.1371 

fml-rgoriau uantinjAwnrivp,antrifiLLX-) 
lvatilitia44316-itamillaiiqww Liu liiiiltrWIT1flf11141111211aN111.101t1151111.111DIA Iflhirnt11,414 

IfTFIVI;A)11V1a;f101,IF11,11151M111.1311illint115110rflintamm'19.hvtlau 

ilidJuvitiatiirialittlqUtbandinanincrifro 
1f1f111510111,191D1fIlIII5V1111,1f1511fl'31 14111f135Ihni1141111.15nhirgt1,91M: 
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iwikIdarAttar,flaitrernivalltilv-nil 1.15t1J1ildfatin 85 1411iii14-jaLi3Jahosteitivi.dd16ri 

4-3u 1111mid1frhoh:-,f-multhlit,rliuditifiaamminiilniutal,lmsloo is„11,IM,'OD1 UM' 

ifflAiVq9S11flt149 litah,INVIM111114-30 

ttlacw 

1115Iffilla-311,14111fllehtVil 	alf1111M910AVIAT15rilf15 	 5,200 9.111J104 

11J05/-711 41D-1911111M111111WUNT3Jillnil,11,11JAVIUitlihn1101fifp114fl151.111idatrlilifid 

fl5flSS11fl' 111 tnnviiiMtithelailoilinhncnotifia 
N6171910111.11,111145VMMilfiD 1N 9J 11  

113111t100fIcTit1141711"MA1614f1A'unm_13ultioNltfluadinin IquiriltrviliifiltvySoilaufrii 1 

1JflSn53.1/Sq55911a11 

k9h,1 

nnal1ii111/1510 V1151711111-Jt-miliitaol 	 1113:111 

6114111111a Vf15131111000111J191f1U11,11,111114Z: tilliD11115 	qwm,' flrfrcrac,t,' 5-nnilf115ifitffil 
9, 	 9, 	9) 

TelMtLanithThilli mrittvidniiimonl ri-rulyliefThilin-ilf1111D1119J1f1-131fil BOD 1.15:1J1fU 

150-250 1JflSf159J/SM7 filM114_11411”141111J5t,'Illad 6-8 ?I'01,111,`f_11,1f150111D1111111t111,1111 V115 
, 

MITLADOIWI-,111111J111J1ild 20-100 fidSfli9J/S015 t111.1,31tirtAlffiliiiiV1511"nitilli113,13J1f1 

alamnilcdiantonnt=fluvilfliranrinuitiviDiouvilatiatilln5r,flf15916 17111111A'fIlitla' 

f1151,1:111,i1811010,11fl11415553J1S1V1Y1tflflinculminGpif1131A"fliiii=fiatmludaulcdtim-,tniivia 

2. 111111,Vallif11111 

11510131=11,11-,M1511141,d01.41141111/1A91fli5411149,Ad11111511JMIliflalillflOillfild 

oilni5nymuali511- wqmrfillf15511 	151111,1fM'011i I51111,11/11D11111f15:A101 151114 

1,1*'11V11fl I51111,INSALt1113714enth",1161 111111,INSVIV1101411 9:al'dat,1191n7;11iiiirr-1561,1ylitlinnu 
3.1 1 fl 11134-11 BOD Ta11.11111151111-1115nfalliiifilZ13J1f1 tID 	BOD $1,91,1,V1 700-70,000 

1laSn53J/S015 

I71111,1q9M111fl553.11,fili i51111,INSArnItiliflKO1I1111171111,1flq1An 15151lutiou 
GJl 1511-nalumical 9rliflDtluivilcnurn5wolluatimn 

ImiuNSAn5ntrflorlATNA"41- ui,1-)Aui' I51111,1t19,ALVIAfl ttat,lAnillf155111113714 
60 D1111VIS '0 Vitra D1 a 6113:11,191f1111 Rita ,1111971.1111,IiiirD Id 1 

111511mo rf114 fl55141113101I1, 11 	 n ui1411510111t1 
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Ifliiillf1I511111qVIVillif1553.1?11/21.41110tddan14,LiVidllf1111114DiflitilIM',q111 

f119101f115f1T1M1R1=1111111111ThfialllidDEM11.1111111A'frinunanlviirilqinvirrnifillamal 
2) 9)  2) 

111 BOD Vt,13J1f1 ilfi1f1-313d11.1f15MMI,'d11K9 31V(151611-310003J1f1 6'11114011,11i7M1f11. 511111 

piorrnin5501i14Tcuni7ilitiqfimaJdou*Tidlificammioquancrnillumid4iviatill 
plu.51 twi&iiini5frnifp.itittaumilh'iThati-milillaitlifIviat11511016111JM7111111111fritfC  lqT1fl 

,24 NOwillill - wvirrivinmainAnflowiThanninlviNiuni5149-in 
illlicAttovitRuiliiellil4Tunivu6ifniurmil5nonnno5pcol-rifi 5-mitA'9I711-rw 

	

vv 
Li 	GI 9) O' 	 9.) 	 GI 9) <I'  

q71r1111f15511(11.11n tali111L1,11JI1.11ild SWIM; 3 9.1D1f115 L91111T111111V1 Li11-10 11/11f1111111,1 

9, 91V1111f1551191filIV/11141.11tVilLREJellf0E.IM 30 91V1111111F.Ji1,1113J0 1-11LittAlfli11111.1 

q9lrfillifl5SkIrlf1-319.101941,1GUOld151311q1t2;11.1dDeAlthilldllii1141111f1011iilf11561411f11110fiall 

v:AlEcnimiiilvfiiiluuvidlii- awcwrvnicoiin,iitFroUlatilluamton-mtl-) 'Mud 1511114 
11111011fl kfitli?f,5-11.flt01.411 fl5a)'ql`frl itfl.°2;011115R11117,11Lcillaluv111.1fli .aiiidatmanu-Nntil 

ill11101V11141/11(117iff11111fltiOarM10111MISTITlintilf1111.criTILVIV11117119fDDflciM1411.111911 

flflfllt 111111q14aciill -mil 1511imliNat- vical 	1^lafl6o9J L1J49114 
rrniiNua2.,Imoicantlaiii4o0J1f411461,1Alioda 2rhiliivilcoili 111191171fleilrfliJ15t1nMJUI; 

filtalaff,11141/11114-31ici;011415144-30 

1f1I101114111531f151g;49101Villi71,11110101VVIi'ttflnYlflIIIIaiLLTilli5n1/1111r1t1 

tHatilficivelliLyilfittillway;ti'vEuldlOInt,'115nflYFUNI541114 	1511114 

Af11.15a1J1ild 1,785,0009) flUiffk.105/111 

I51111,11-11113.711-S4111-I091flIfiviD11115171111f1lif141411a114 -314 2,600,000 V111106'0,105/11 
2) 	2, 

Willt:WnI1,161t1t114-3E1 0.85 fiVAllin3J1t14111C1180f11J1IMP‘AAIIIIJA141ii3J1t1lik11111f1111 

uonTinfiv31 
516111a1f1f15n17 -J19,01V1111f1519J aint5111133.11t11111ill 

5a11 314  10,000-40,000 pu f11Jlfff1L3JS11/-514 tiM11-11,i9iflt'l.hnSIVIW.'.411101CRE1.151flflD1i14 

Imin,ran 	61,3714011111^154ci 1S1,!Yl509101011 Lt5flnilli2rrq1inlinnadAtli11J0 

3. 1f11101111511 

	

Vfnl 	1,11 1611i11 	 ri-rtfl1ig%a315T15d5t,mmi 
coilifialciilm'Ailiminil-Sru 'Wad 	T1061alifdlInt;i0lirirliiiiliii14114f1151SI1A5f15711 
9111-111f115L91509J111,11/11,111n1V1 a14n151f1om1A4 

110111v1L1,M)';'061141 blmnalrlackydlifiLmtrialliTtigo2,rnalaqacualaiitau 
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tiiflj 	21  itti-artp11,COntiuthit-ill intifutinuniltranipu no-Nola131,1519110vii'Dm5implih 
rria9hutiinNarZwuDA9scifidp rt15- Ariftlifiltvididitinillan- erititavalwonalviu tnidlifi 
lo-liwuu-runi59ffAiivuNdwrinlvitfltIlviiv rillaumfmktiutfltrAD -mJuktainfi 

	

lii-nrUDATFOclfltflAocutlitm14,uvidlifilflunlmoillch 	f1111711f1T1=0191119W11.1 

nialum 	 rmiiN 5-)3,,e1J1 
lidtimi119 :1,'119,oflumlvitictiniv-114vi/DD19 9r,InitnirivaD191alrittvidlifilquo51 
LIA171:; v1,3jaalnlIFrlavd -ravuuilihh:tlemib'iliviltlilt-niminiinal6n5a;v11 Onilu,qh 
witrila1miiauloiltrucumn1INSoimo51 L9;14 fl1511111.19,t-nlyili 166fl af111111,Pq 

Alio% '"It'119,4a8131n-nririlmma,TiiiiituNati9maflnfli Fonid-rirVlAt-4011111019a,'A'al 
talifl5t,'91EM1Vittlidlcd1 '6111(i1019itlaitalflf1159115:411111140191DIMallifllillf1151,MAMi4Ma; 

conyi-nIfilvrnthflum,Trnihn14,tordlifeni-Clildi-aviith 5-niihrelni5diutmeilorif1159115:: 
Ailiilnio61-5'  titd 	trim tf.h1414 riiillilifimaNtaff1151.003.11fUll1111Afili`WITTI 9:,11114 

lkilf1151f1110151.114 1.1,1116111.1flUM111111 1 1,11 	 9J1191114 
fmtnumfialcktfiqNfln5vvrtniaiiltt-Nd011 

4. ti151i1119Y 

1 11,111 11411Ail1111i1Nflil'11111t1M1111:11t0D1.13111n101152,M15 6'1:0 

1. f115c611,31 fl91171,1911115 199;mtalf15flflOill9 dnialtillt65 114f1156fliflfllfl131 51451  

illihaffUL401,11S1 Illlf15'101W11,111,71,15'MDfl111 illif11191Clifltl,N-)50f1154flflifl triadumuiti 
g) 	 1 

95r,fl111.4 AJWV111fILMI,T(151Anfl tannin UM' resin 1f11,140 LIM1q1,1,11fl11,11 

2. 1115kiiii11,11,1 1,3101.1150814aahuil'IMMIIID0f13J1 1114V11119.14F11411111/M014 

tilDlwinolo*Tql3loontImAinivdTtniuilliiiiild'ilvAit1531d3ultum,rnmAkfavu 
3. 1-11111Thltrill 1 111,1A114f115T11111)11 

TV1511 	 Lifltiiif1151AIMAIlfillifiV*13,11d111v1 
o  
1111flilifITITUD1 If1T111f110f1111 V151flii iMaAh91101Vff11tfitiliJ 445101-nannu-ntItntiuttal 

iir thinfladici-diff16M:11,11,1111111fIli52,11/0 	 An1D14 c1S1111ti9filM' 

V115V131 01.4911itlN-31,4111111)11131fItlifflarii1111,1114t6Y1111rilik! 14 n 91 miwilsrvi 1 	tu raa 
if131 LiM,,'11-311/101 111D11,11V19 f15615 -)1161 4f114 t11511 lfl1E1 

M%',1 roll. -51111?111115D01&atil4IAMS 1 
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4. ni7lInunttanliIlinliiihillMlflillt751J1101f,lf11/1W10111i1J1f1 I5aDlrif1151_190 f1 

YIOUT11,1 	 1131n151401n2,1riol'INLIJfll 

5. InTii1111110.111i 
01 0 	9) naltiniffulLantinivry2,411 

ilvinfl401115 cuanwInlinuuiloint4hliflutviV0114110M'W)11111f115TUri14-dulttifirihai-nl 
mitlictcvliblguisrvinio14 

loon-ncivsrunljndneniVnItiNiu4-nlv-r6114tItlif11111.61011 
visninionitflom,mau9'11l99Mit15gut9lli n-mbrdaluanuntnlimimatrynottrittlidlifi 
IAA tilvillgailu9Jintuirv9atRovilul314-1fi t1dnlinanlin9.an1iilall9b9Jit-g1biTvuDD11113Jfl 
Ff155111.113101ttiilf11111111149.11=fit-nnittun5o4ill wunittrh161,W151Eloinini'lliumillniu 

6. nlIfiafffislcilll 

f1151f11414'eff1A1111.,1Vii111:41,14011HilhillititliliM141101fltbMAN11139)61 011113D 

1,ihninguirytarainan ir'ltildifittwA'W1171/1114g1,19,MUfnUi-moinni51^741/1flitllillit ?WI 

K;f109.111A1b15111f1t1,1 

7. f111C119lItliqil 

ft110111117AffIli111114114r1115iIITU i1f14 1511101111 rft11111\1011J11 1130f1Sfifl 

in fin 013TIM1I5f1 	rho% 
a- iliV1151711i1S11M1111 iiiltaluillttaa,ualam-hirltUrf111711.111fld1161,11/1111110.1111ARMntlil 

8. 14 -14aniqarl 
</A niItgolvaj Id in n5nio 	ti111011111i111180 itaner70-)1/5nnunlri, 

LIA151:M'flif191DA:914`A1411111 

14,910 ILVINarnitrW141.13710g)861,1V113.11ht'f115f10 

1/1111)1491ffMtlillatlla IOUtPlAin't-11/1i1014111A114-314111flitAAMVIAtlih111111417112,' 
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rialifilioNfltatafinintAlquA-Niv 
frrairmiltillIfillflpF11491011141fll f115141M109101;11,1P101%Fflik144-1E161licomtal 

fl5n-314f1159sa; 411 	alifYlallAttm,'91a t Fr 	11 fl1E1 tnflg01.41118ii'M 1 thiVid11:1114IflE19151 

lucd5nrmollitrifuila 04:10filli16141.4111i1411,1411iN1 al92.4JdNfli(11,V511111111111ff115 
trilininqT0401544 INISTITI-16119 61101I5f1111115171fltfiqW1flgAVildtkIld11,61151350 Marro-) 

ditapainlivhilfit9119;u6liivi vrianufm_15rnitudaiw5fil4Tutilval5fliqviaticuliAn 

VriVtividltcorff,t4ottimitio triajils1;aluvidlii-IA9z,10aufltufnew manila-1 CdvfllfIllhitl 

lill,Fft14101.4111111141fMD1 iillli'111JM111(111111iliCaMlflf1151,gta91"5 	rhiadolqn5 
111i111.1111r111614111frlf130614 fl15n1110111171v19-itniatgullimum,-wifilovlilildiaiith 

ctf-dutilutma,1,1cwt-muminnTnisIval5fibInho 
taff115 Gn'Aj111^7A11111111iii,M14,1AVid11.11 f1156vellillq 	910111M1f1f1151itll 

i(91'51h81.11111195tila1.1141611OltruatiEJ (Anaerobic bacteria) filT‘t.,1111141111,FfEJ 

9. fill'afla61411E10141t 

friumnillnTalliviila-mil4u144-mmilivfl'hyt3a1114110wriu tit! 1115inkilli 

-5"Aq tfilifiltD114o 	:taill'1141fMD1 fIMM1115tY111.1,Arlvlicilaautna,ma;acilvii-m/Dniltilotyrual 

thaanlikinvoicwilif1P101,111E1D1419 	VT1.4aV14 flt1111b5159Jf1 nrimAntdu rcumnoSiAl 
4/-y111111111,1-ivnthrllanirivlicu 

10. villanqinfitilijotur,ajaelat, 

tauciiiit-itu,A1-61111160111111011115 91011.1:111iel viai5fliiMV111311t3jarluont1950maltitaidlji 
cifurf,lah 

11. 9-11tCfn1ffilliM.90141 

91flf115A)1101,114 bb1N1J 11 criiSaihaao 1115113f115 ni5fiprrfil t11550f1014f115 
,41 f111-11MJY111141 lAnnt/DMItf1501t1491OlatiliT1,15'-)00falloitcviiillflaurrinnivitjaullivnnii 

d 14(lavi3attm aJuvioquitiOntimq99-=1/11TER,' 

RIN91/1-1001-111lia 21 ilf041014 2552) 
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2.1.3 WADIV111.11J0411161011,111$14910q111111109419:111 

IflErik-3110DISfliii111111,1111LRESIfiDlltrwli5f19iD111,111EMil 4 Ifhl '40 	El 11TV 

1V1 -a 

iiuditraminFloviorlticuil 2A fled 

DDfltifilirfilAiDlltd"M4141),f1flatld um,,l,t1minviDT5m-ffiRliiuditn,611-nrrinlin Ifiocrir791-5 

	

1A4 44a 	vVlatamldll I cia-AuFwiTudiolunivuoiviiviltiutilpi5noliriilnio  

A'ilh'ill'alw,SommAgo-51Arninfu ifluiltnaalativivpi- uhltvid-dubInoil 

	

A A 	e 
11141 cliTalflfl1501-1137eliafl (WHO) vviAltalf11,950 k5f1V119JA1111fla'flIFMLGIMDMILf.11.1 6 1.15nf111 

iJnifimTii 1 ni5q61a 9125vitaalid5I919S-) Mill5f1111111TtigisfilAtIn-m,4iulo 

tiimAnITOEJUM',.T111111DiWiD1,M1E1 

vL'A'all4mili,79;tiitntivvon-nAHnufjficol-H, 

1J51,1f114 2 f115;1064;M1111.11.1filLIEJ tl.:110114i1J64101141133J1i1AJJ1f111DV1t.,111114Lf191 

t4Dthim1111/141111491DdfalltrAhll 

ttM.'V11115DITIAn'il,10414 111ill ir111,111J%';VIJ illnisiffyilIlmnmeuiihnutlemenlaitnEWhiria 

w,;4041141-31111,VtAfiUMlillitif1-31JfaifT144')U 

3 6ifms‘aq1frii11i'6f145011i111M,'En.,'6IFI56iat,Ittff45o121466fi 19111E11i 41 

IliV(11115faiWiDltliplf1D111111116aflielf1M1f11141MV151 ttViAlf115M1111fil iM2,'ffIllTIA 

1,113.M;MJAM3Rgruioali46crititnittna,1414iiln-w14 '1'111'11,1n -nGlnilurf,infili -mi4i Liu 

d 	n 	 41 fig, tchtluf11511D1614rillilifiliictidinhitiliau 

filinoWDLI 

1_15nilltlil 4 TiElli71'-)P1M1FRJOF4111-1411iffill 1911161ErnhaDf11.11611q917; f11f115 

timla 1,Mt,11-15 Igul9iyitnETinn-an4 

c1119ivuolifiLijavinlifluillnit,h4u&Nr.nniutfiwisivoitLaa',41i-m d  

9113A-malvp fnm,Mucouniigoni5futhairrualwah-laiu iillf14f11515nIUMIlii111A 

1ha111Y111 5 VIElliiii11J115,11n1M1i991OF,111-1111 IflrilltrlitlidlNt,1152.;niifld09101.1 

c1010k10014j1 lqtnal1114illfile1f10910f11519503111/11A-)11111110imil:,rralhijAtilkvii 

Vrin `i',11,7v1,1fl15152;1111q6U-Iii1J1fliTil Iltfhlf115110161,61113hAltilitIllifiltittlrOalttWfill 

115t`,14-1Y1f1;  6 fil5FIflaDIMItIAINLIMA11111' 141,1fi 

IME1.11A2fl Culex pipines Vt;r111.111tIallii140111U1:111,a0 iqtailDtt,i101161J$h11,9JN 
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trioilup7valvriullafiv.,1Jutilr01461.1011415 A'11,71.3f115615n.11.1q1113-1111a41 	1, 111`13t11511D1filJ 

1^111114t,' 1.11 114 

fl11.31,1 0,11-31111111411uniwrupfliStrilif153:T1011011.110i5f1 .itU9r,091/01G15,1;111J 
2) 

Glf1151tdnIlifflif111(05 -33.1110115.3.1911a1V13J -15f1f11611A14)0I5f11141:1''1311414fi01.1i6In110Nri,  

ttlidllf1Mt15ilin11000fltjAWN1S03.1 

(i11111: 1171.1f1-31.1flq3J3J.0 	auhoovut-A,53'1-1`7121 fif11-11811 2552) 

2.2 1110121111,Viirlilel 1,  

3J1915132 1k3411115n19517Z11,ilihjec33JUMTimiqflif1TIAIRWAX03JUllilifli lAl.ff.2535 

iltutt7614flin'n553A -15Frltnohuttvil9siFi timainvinicoltunirCiAttwburitiatlu 
tilivanolunilimiltufrauFmt -mhulllacilcutnfucricitvima:rm illanolynAqiumm 
altt -A 3) 81111%Z; 3/ 01Dlift1941fl19511115 1EM,'11 flf11511111311E1113i1VfOliA111.121141W1W.;9101 

filillillfril3JVL1141111$111,1tillff5146 r71f13.111A3,111f11IAIddil1f1tl1 01 

3.11V17111,1f1f11111110:111d11111.11-11J10112114TUMIA1j1LVAA103.115176111ell 31-791frihmti 
1. vilpfnuquima,'Tfluigiumcvnfiluttvdlii-Chlwuir,rfutiuni5liklla,loyti 

ti-railifloolitniorm1110141370/1D11J5t9516151,1 
2. 1,340014fIllirli1A101f15MtrIfITIAIWNA'03.10113.1t553J1c1F1 V°1111fliflf1159,f1131111\11.11 f153J 

141111.V11403.1101521141t131111/1111d11-11 2 PITIJ '10  3.11A5211.11f111-11111,1111410.11.611:11 

rrlaill"tulMill'ITU11"111`"1"lt411 del t"t155"15F""q°11"1419fial 	611Alt" 

1.11E1flieplaill411111Aint111f1f1R31553.111-15Fmt-mh3.111.1411191 	 20 3.1f111f13.1 

111.0.2537 11.6f3f115i1tifp,114f11541111-1flano5yrilf141111/1,11'611.11 1411f1 f115611'11M113J10152T34 

ririai'mnItuniAnfililwana;vuiiiin -11141115tInfilf115iquillA'tmatami5191cd7a,189ratal 
Ltv6111i uani7filvuqvAfltfliwvium;11fils05Nrrautlf01111111 

A 
111Aftfi1141131151115t111 

s, 	 s, 
trimuquimpilaurnAdifi-unoniwparnAni-rill4imivilu 	frififu4Tri 

(1) f1-313.11.113.113,'ff3JdOf11111-anighlninfirlurnnInatdmIhninfilvfniiiitividl 

Iliuuuni71411121oraimakv (Multi Purposes) I00#11111S1f115 141inIEJT1-191AMP14e114i11 

younoiniimplaalliiflundan15141.15:189stivin-a- wrifaufiv 
v 4,  0 

(2) ffil114f115flIqflif111/1,11i1,11JVM19.3111flf19.1011.153,1,Ylitt=1,11-30.43J91Olfladf111^11-1111 

01931f1-15tiA4 0141111flliiiDlqiilfl15iiminknni-111 114 3141f1V1 
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(3) filillelltrUfillAILLM:f111119iflOfliiVIIDli19013J1ilititt=61..51iTa1/21-1191fli fallIfif9f1 

Talihnnyvimitifip'y 

611114 1 milarnaillninranidlcifl 

ihnmitivii.nii nillisidulmsil 

cdInfivil 1 66vid5iffiqiuni91illiff11170111rb51111fliIM1151111111f19f1TfIT)91111111/11 

ihnimum,TruntAnInlinsaa 

(1) nilqiIIiifittnaariifitlifloaDlci-runi7iiitioilt-wraninitiou 

(2) 1111110161/711iornamtiFitalFrlaliflonr,kullulm 

(3) f1150111i4Intral:31361101ttlidliil 

Ii5nilYlii 2 
v 	. 	Q.,  

tiVid1111i7114511111ii,H1f1Fi9f1513J1J111iInflY1LLMT(13J15fall-dlinitliflA0 

(1) ni59,1)infiton.J3Ifit-awnialrliuniniitiailfionnlnium,1114 

flW.:11-31,1n-nlrilliJIllfUl11111f1Tilllifiau 

(2) f115014i4V7Vii1•11 

(3) 11151_11t111 
v 	 v 

(4) fliVilE11111,1af,t1141Y1111-11 

ihnfalil 3 1,1,161111filrf1J1111711TIfifi9f1151JUTTLIInfal LiMV11115DLIIIIIin'itirlITIO 

(1) ni79:dinfittanRinfilquaolvilunilgildaiwgrudniiim2,14114 

° 	' 	liJ  nl:',u-ruf117Iii'inhlqadf111"11,111b 	frau 

(2) filltflIJAI 

II 5 n Mil ill 4 6,111-61111111,4imIAlunii9f151111J119iInfal ttarefill15flith4thalt.19511610 

(1) rinqilint-umnilntiiqoaalrliunivaildaI5fiwuninFitim-,csim 

nIttawfinlii'millquu-11111111,11-113tillifiD14 

(2) f115T1a19if1151.1 

115taillrlf; 5 
v 	. 	v 	si 

trIT611.1117114i1111A191f1FNf1513J9J119iInfal LI,Dt:VnUllilt111-11.15,1109fli1140 

tIllflinflMJ 



911111 2 1110151114qt-1,111TVIII1W3014 

iiitilqamiluilu  litho 
timi4 

ariFi 

Intil4iiimarpro" onunisuiil 

thanimanmillmunAtitlirluinet 
'Tin-Ism-Aram.' 

1_15turn 

1 

515:Anvi 

2 

I_Isztin 

3 

5.15timi 

4 

11541111 

5 

Lii nutt0:,'5ar 

(Colour,Odour and Taste) 
. - s s' s' s' - _ 

2.9tu11ij1J (Temperature) '9S - b b' 1' l' - 
IfltOslifl0114111111(Thermometer)ifl 3 	„,  

111111,111f1171111_41061 

3.f1111Allf1”1110ni11 (pH) - - 3 5-9 5-9 5-9 - 

tfitoliofrynaun5ottaniinalfli 

(pH meter)911111.1111d1111.111 

Electrometric 

4.Defli11110101E1 (D0)21  unin. P20 3 6.0 4.0 2.0 - Azide Modification 

5. il Ia'A (BOD) Min. P80 1 1.5 2.0 4.0 - 
Azide Modificationili qadllijii 20 a4 ill 

nsavistivrtilimai 5 i1l;191910fi1l 

6.111111ci11o0111Jiflarlail1J1'14111191 

(Total Coliform Bacteria) 

1011.11. 

CALI/100 10. 
P80 b 5,000 20,000 - Multiple Tube Fermentation Technique 

7.1110111101143JTAlf0DIf1514B11.1 

(Fecal Coliform Bateria) 

lgli.11. 

1654/100 110. 
P80 b 1,000 4,000 - Multiple Tube Fermentation Technique 

8.1114191591 (NO3) 11f10. - 1 5.0 - Cadmium Reduction 

9.11011ialtl (NH3)111111,ilel 

11119111111 
11f10. - 1 0.5 - Distillation Nesslerization 

lo.ilva.a (Phenols) 11110. - 1 0.005 - Distillation,4-Amino antipyrene 

11.1011I81 (Cu) 1111./b. - 1 0.1 Atomic Absorption -Direct Aspiration 

12.11f1ITM (Ni) 1.1(10. - 1 0.1 Atomic Absorption -Direct Aspiration 

13.11111flifif11 (Mn) lift/a. - 1 1.0 Atomic Absorption -Direct Aspiration 

14.i1"1111,-R (Zn) Iln.in. - 1 1.0 - Atomic Absorption -Direct Aspiration 

15.11f1M11011 (Cd) 1.00. - b 
0.005* 

0.05** 
- Atomic Absorption -Direct Aspiration 

16.1f15111Earlfil'Alrffl9f1T111,114 

(Cr Hexavalent) 
lift/a. - 1 0.05 Atomic Absorption -Direct Aspiration 

17.911;fii (Pb) 1.00. - I 0.05 Atomic Absorption -Direct Aspiration 

9, ., 
18.1_1101,1111111.0 (Total Hg) lift/a. - 15 0.002 

Atomic Absorption-Cold Vapour 

Technique 

19.ff -15141,j (As) 1.1f10. 1 0.01 Atomic Absorption-Gaseous Hydride 

20.110111491 (Cyanide) amid. - z 0.005 - Pyridine-Barbituric Acid 

15 



G1111,9 2 (d0) 1.11915S111T1111111111NW`W 

iiinifituniwilvi" 111110 
fil1114 

vtiF 

intiAlimar,sme onunisuil 

duanntituinvollommiihYdultrifil 
iinisovrovau 

thr.tfrnilstimiihnnviillzunillstur 

1 2 3 4 5 

21.filli.410111111T1Ff (Radioactivity) 

-fili'lFfltaavIl(Alpha) tilf1lf101.5/D. 5 0.1 - Low Background Proportional Counter 

-f11T4F11.1011(Beta) 111fltflDtSata. - s 1.0 - 

22.ff153i1h51N9fuativrilim 

iiiinditriintuo (Total lift/a. - 5 0.05 - Gas-Chromatography 

Organochlorine Pesticides) 

: 	1/61111191f111)1A5ITIA9161014tiVitild5z1/111ii 2-4 intilltilidTtillhtln1/114 1114011171111155119fl'i 

1.15:30.viii 5 111111,1140fil 

th DO rillantiniinvisniolivo 

1.1101.1ww355win91 

vps zuvitau0nn9:Aollurpnii0julitlilmin5swgiolti-iu 3 alninsatiort 

li'T1.1frrain5:434114,7,11,u04 CaCO3 1lilf111f1 Jl 100 ilaSniiniaiqs 

CaCO3 tf11JFl 71 100 91mini9ni0S917 

'91 alfflt9falciftlVf 

P 20 filalDfrifttlYlail 20 infli111111„IihOtildlirftliflilltfill11101510rfDIJDthoianto4 

P 80 filillai14itITIS81 80 Tini- imoilothAnii4mamiUmnolli9vouadisiviortial 

tJFl./cl. 9Jch~FlT1J61 t11  

MPN tg1.1.11.1614 VITO Most Probable Number 

"lif115A5iTiV(DIA1,11119111.1-lifIlI9J1915211,1d111T110155lf171.triliivat 11-11Ff Standard Methods for Examination of Water 
A 

and Wastewater 90 APHA : American Public Health Association ,AWWA : American Water Works Association UM: 

WPCF : Water Pollution Control Federation 1104VVIi"3018.13(11 511Jf11tf111111G1 

81111 : 	1.15lIlfilffflititf1751Jf1153.41110AUll11449f1F1 	8 (11,11. 2537) OUt19111.1f111011117ll,'51iffitlItil,7111dilniat 

TmilfltinliviFfluiduniViwii VIM. 2535 t104 f11YtlJS1U1t15 111 f1  

fl9911411.10111 tt91 111 AMA 16 4 a421.61 24 fa91Fl1YVllti 2537 
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01114 3 if1013111f111-11111119fflun'Y111.11.11DMILf111015 

4919.1qtlifllIA11.191 fill.110152114 

1. f1111.4114fl7flrillIdll (pH) 5411215 6.5-8.5 

2. filfrilMillrht (ECX106) thnfin-ii 2,000 11.11t1SIliff/911J. (1111.Fil.,12 fl57J/S017) 

3. filIJOIAlciflfl-W141,1f1111W1(TDS) 5"11.161413.1111f1flil 1,300 il'dSfli'D/S015 

4. filqtliSql)11184j1(T) 'Want-mil 40 Witvatirtm 

5. fil DO(Dissolved Oxygen) laill'aufrii 2.0 fiflatli'll/S011 

6. fil BOD (Biochemical Oxygen Demand) lihnnt-rii 20 rmsfl511/S415 

7. fil611016691466I1214aa0i (SS) laimnfrii 30 flaSfli'll/SVIS 

8. tfinJoi'0,3J1fl11,1491 (PV) lajuinn-ii 60 flaSfliiI/E915 

9. filifvfllcolarlfiriiitrA141FIIMIlldialthi(1-1,S) lahnnt-rii 1 1Jafl59A015 

10. tillT0111.10iiiql,fitlla.11-11d1fl5131.419SEI111-14(HCN) 1111.1111fri1 0.2 ilaSfli'll/S015 

11. filli-137140,:,)1Tirta 19.13J1fl'il 5 fjEfli'll/S915 

12. di6rlai'ilarlo4 lailfin-il 1 1JAni1JtSA5 

13. filquam6atilti5191 11.1111flfl21 	1 ilflEfli'lJ/S915 

14. filtlfldil.AVIU: lahnnt-61 1 ilaSniu/SAI 

15. filtmilualumrmtimittoTIFf oialllifi1a0 

16. filt111,114111I 4011amu 

17. A'lf12,'Ff (Zn ) 11.1111f1fl'il 	5 	finSniii/Son 

18. Ifi5t1.101J (co 13.11.11flf21 	0.5 	1JaSnT1J/S915 

19. 0-41,91`1,-.7f1 (As) 12,1111flfl2l 	0.25 	1JaSfl51,1/S915 

20. VID111M1 (Cu) ikilllflfl'il 	1 	iThSfli1J/SV15 

21. 1.15DYI (Hg) 1113J -mn21 	0.005 	riaSfli'll/SAS 

22. ittW1131611 (Cd) iihnnn-il 	0.03 	roSflTIJ/S011 

23. 111309J (Ba) lliannnil 	1 	rmEniu/SAI 

24. 6A51,fl61181.1 (Se) ullikliflfril 	0.02 	1JflSfI59J/SAI 

25. 012;6-J (Pb) Ithnnfrii 	0.1 	1JaSfl53J/SVI5 

26. fiLiia (Ni) 1111.11fIf21 	0.2 	1JdSfl51J/SVI5 

27. 61,1J4n1iiv (Mn) lii1J1flf21 	5 	1JnSn5luSA5 

fri 	: 	fllTf11115011-1101111.11qt11111111111141,11MilVII5711.1.141111AU li1,141111 2549 
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01114 4 fM10,1,Ifltlital1111119IMilt3111,W1111M111.7145;f0Viii0t3J3f11 

flain Mil flifrilMMVIA1 (11S/cm) SAR L'ilDit-Tql14t115141)  

1.-di il'31 q at n ii4i 0-250 0-10 rraminlildlrlunil 
9sathamTutivillnIntflo lou 
13,i1Jllaifi1 

,;' AA 
141/11,11t111111111111flflll 250-750 10-18 Vilmoililibilluni7 

isatIlam-rufivii9silmahl4 
iliwmil d11119511111/011 

9't,,'4a1119,t-nraucliini5 

la;cuitni-ii ttana;a011.1m5 
S-Ngialutli'vlt151'1 

2, 	, 
1,111131-Ifunirl6'i 750-2,250 18-26 v-amtAililliflufm 

9saihninutiirrAkviwiofniu 
tA11914F1 FrIa2"aDllif1159S1U 
GranflaiiiAnn ana;aDArlf115 
l',;11161illii`ii Ma 13.1 iiilitn8a 
iimuot„ilugu 4o1rJf111A11 
F191 DnlA01110 

lv1171'  iilladn1116111111 >2,250 >26 1111.11111niUt1159falin'T111,1111 

VilliAlliflg 14514m111alltii 
cvnutililoil,1 Frafilf1159111J 
ilmf-hln btflt',9910,Iii 

in VI 111151141117 41 mln-rnqu 
8rninti1JtM4iitilli 

111110111G1 : 	 5,0001AS/cm 13,1f11511-0J116141401515Mht,11114 
e 

TIM : 051JY15 fi3If1111101f1151111111t1i1if1111 41114L91O1VilVnIfi1 lahl11l51114 1.15t,'11l 2549 
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gi  A 11 	
w 

011115 tflf114t1t11111111,11T11141=01Df1114111c110161101611111 

6/1 1dq flif11711f1 1114 '10 

11'41.1f11111 

143J 414671 

6149J1a;r1IJ 

141118019 

9,arvitlii (Temperature) °C 23-32 ifieJiini7nAtnaninloilit5nrnii 

unzlaniltirAoutaiNatiillwil-3 

frialtflt,M70-0111 (pH) - 5-9 iourini5tirdmzuJallinauiv13.1 
o 

flilliilfl'il 2.0 1111i'M 

DOW111,91-1M;a10 (DO) klfl/n 011 	01 3 - 

f151JMAODOt11916 (CO2) 3.1flifl r1 	01 30 Ltnall33J1f110DflittiMtfllEMQ:OF.111 

Lii 8 19A1 a 

fl'311J9191 

- frithli.lillrf (Transparency) 

- M51111-31ADDEJ (Suspended Solids) 

TII. 30-60 

V VI:A 25 

"10420Secchi Disc 

e 	 5‘, 
1/13J1 : 95144Y15?  f1111111 LID1fIllrffililtylif111111111VUV119:1V115F111111111.151114 1hti191 2549 

2.3 fllIEriliflidalijiltilflTal 

o 6`1J1 -uoiDni5A1716730111D1fiZirloti-i-malumog 

111495 tfkiini5t93q,oluivitalihmminii1491,msuttionivitTonn111-iittrifolm 

goV1-111fl153J L11E015111511 UMVIAllf11918f111111/1114)51111951.6111V11111flaUtilth11-1111.11,1601A1 

01T01141711.1 th11,11111161:11tEffAULLVidlif1V166011,IUMfialltFflNff15211UVID12;111YrUffillEn 

TUAliiiri01119:1YOW11.ThilVlf11514th210951:161MIttlidni1171461 q3'10 6'1111fl150101111A11U(011 
g' qiunirdilltflUF19f15111VilfTilpiD11151,011a',i1qt11/111A191111101/5111fIlrffl114111111101UVIMIll 

luU911 TuUtioncaattinicelmalloi4nFIA141140111f101illtflolkiton1931o,A)-39a,611114, 
fllsrrfiltanwiliOThlun-milttNciAgnilgtupirnii fIlltirktIMA101611Nflfl711(11S11.6fl 

TIfIllM7111114MIlifilf1414i1.11(1-11ilfiallilli1113DLLVidlillifl,MtlAMMI.Ifl111J913Df101130q 

611915-mdapPilihaAtnnl glliTutruwilluni5miff11111111.1Millgt114ttri 

1. t11401.1 Iouni7milwrviugfunnilitiitnewariunilgillnfitainfl 9,01f1111f15711 

f11.111lf111 61u 414 I061117Vf116ilD14 dllttlirlfl 110 V(52," MaLf111.1t11.101111i1A161f1I1111'514141,11141 

19 



20 

2. f1151.1i1J1151 IAtlf111110169.1f115tflfillahnll 4-30f115DDI1V19J1F.M111114,11f1Inil 

uvia-wininning ril'alibDoflhlt-TucHA'flf1151101614t61J111.1„Itlilfilltbnr(DW1h461114&1 

caniTIVIEJ1 

	

	 Immi1pufriJilinitglAa 

r1114014 

3. f1111-1411111411L101.1n109111q1491L111-1f11514111131D1.15alf.1911111a101 Mill 11;14 

ii1411114V11115t11,11111541111a11131 

2.4 tOtIVIT511141&Aliifill910.9 

I 	gi  .4 .4 Ying-Xiin Xie et al. (2007) f111111 n 	11 WrAi 	1 f11,14 I V1 5 1, 14 611D 1 k 1,11fl TW 1N W1 11 lG10 

14A119iW1.13Intulvio5twuluttlitl-ifigifit11 12 MO 11a117, u'intuvumnwrnulvid 

Lf19J91)O611111,1f11.11In'AllfY)11J5f1 0.5-1.01.11A5 il'111561111-a1V1i641411151,flili'Md111:114TJ 

Lfitalfla GPS 	 inidAirriq 

iWil1191f1 

1111i191f1V.1951413101ttflnflarlil 

a, 
Ntengwe (2006) 141(1111151ffillliFinfilYIJ33J1fUGUD1V1151.Miillt=flildflTIVUD11:1111.1 

twid41111acil1d1J5'muctil395nsin5rpuna,A1dt1Jalgorr11ti559J 	II1411.1VIMI1f15711 

vialq 	 itm,wmafluaciit14cuawaitnii S-rwttuttvidliii11141FwfmnacrAli 

1uni5iinN1lkO1f115115`A 

v  1MLf11- Ilflitlf111TilTlilY111411,1f110/1111 tt-131 ktatilwrvi 111A1b15TNIri 9.15M111111alifiEJ ciflpm 
a, 

flaff-AITIAllfilA'')Dt111111i11139J1fU91011,411=a1E11111/T1113Jf1d014411r1:1 r10919J5a1J1ill 7.74-8.71 

61117'514 1,10flundifortr1i111 uitueuNifiErlailmAfICio Ith.01511 fMD154fir,1'61WI'M 411.1.9i 

aqgfrfi1n17m-n-Itt151r,;1f 1l1fi1Je59J1turrut913JE1IP1011Mi4111/11j1ilif11111011111611ttaa; 

Karakoc, Erkoc itat; Katircioglu (2002)14111111fp,MTIAIIIILLM3Widlf1111.74111"011111/11A111 
0, 0, 

1141(InflV111.11. 11tLf114LW2,10131141611141Infld11.15-L'kUll°19111111L'UVIttallf1151 115a,l17mpti 

NflflniflUt0111fliiI411111411flq191t1t115111f1151,f111A5Ddllf1111GUTI1 411114-1,11/111f115 

il.M,"Ti9f15511dill Talmo:16'  69f14 f1-15161111,1D-mivilitill'au Iflovi.)1,1J1uvillilmaa,11 

i)ianinaihanniummrniflaultaminil-Sillimnut-nrinflff-ruilatfu 
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I 	1,71(11 

fillfillilf111111A 1995 1■11.1"i1 X11 COD Ttotal-P 	N lifillflAls t11113061friA1110f1 

illY1flif11101iitillfliJ4 fl150N611011iltilE1T1f11111,0301,1 ctaialt -inni5rffillnymiNt-iinfith 

50119 Tla,'IflV111Illtlf11111101,1fillf115fifIlt11.11111ISIHM2,113t5411115iR1141$171101131015011 

YlnflVf11_14-30 f115-311LINVIfl15141.15a; tE19114-vivrt4 1/25000 fl")110,3,1r0flU3111`719nfla1191flf115 

i'miflillSilt111V111114rraqfibltiuf1154f11119101 
A 

Ntengwe (2006) V1TITIIIITV191011114191.10d611fNf155319J0AllyElei 

1,10f1910413111151101M160011M1E11111?9'El1VTIJVicto-31ati1rrual1f11iaurup 611 

Flf155111101111illglan115174-1.11-11910161101 	Lia et al. (2008) firffmnqiunimalllilticvluci 

q011111,1910A9:anflovu lflutliAlflf15111_191t1f11I141.1511091171il'ii14 411A1Wilqfunirmanliil 

vilaf1154f111111D1 Duke et al. 

(1998) flItM1111L11110"-IllJihlilli'91011,fachill1411161JIIII141111flDdlli101.914 if1E19a3JIJ3111tU 

Iffilia1111flikr111,44610AVIllif15511 Ilflr,f11511f1V11101 Mvungi et al. (2003) 71111GM?1"1.711V11-d`W 

11.11141101/111th -361-1 
0. A flld 0141140111191flf1151r1ii9f1553,1iittAflo11lti1d 

aulti qoffilif151111110114fliT301.411,111141111111illtaili1111311111ihnymihnTin 9 111111A10V111/191 

(1.08 mg/1), TKN (3.2 mg/1), U031114E1 (1.14 mg/1), fecal coliform (1000/100 ml), 114f1 (6.9 

mg/1) Ina',o11,4-) (0.53 mg/1) 1,111V11511611:1116fl I1114911,1 4191fIGIflf1154011111f1d1'3111171113N161 
3, 



WM 3 

Zi c.4 3.1 1/11-19115111111 

fY154341dhOtillifirrAiDfilf1151f171t4tMnintillledilliAllflel'All 14411171,11115 

tf111111011,11J91151/101A071114cw1f11111(viTITMAMf9h) 	 ioutiimapitfiv 

v  oilati-ati-Aiu-nl 18 vi 6'1171 

1 113t1t1111Dif11141 

IM1 • 2 1J3rati14-rwvik,f,14E1011117111a3MSI 

1011 • 3 1J 5nt11411.111A'1D1f1151301411/101111M15' 

VIVI • 4 ifintillillalf115911EIVIUM 

191c1 5 I1i18thlf1111115rffil1iti1il1 

6 1J3V3t1.11411101f115V11571 

VIciri 7 115ntl1kuilA'la1G11515u1i1n1flAlfli1,ffil/101111541f115 

ill  8 u3ratiannillunitlaufh 

lari 9 uit-3544-naTA"leiurmItilinInfnu:',5vitnt-mionivinlI110-mil 

vici 10 ilint011.191A'1D1f115NSF1111171411110%1Ifflfla'altlitaaf1151111MUMOT11115 

Vril 11 1J3M1101f115tililq1.1f17t61151,1111015tlittnYlflIVIATIIMIMIUM011115 

Vlifi 12 1J3rdfliOlfillAtIli:914TalflildnIflii-ITaikil5Lf111051Tat'011115 

1• 3 trint11411411X1Olf1151101-13J911ThfllflIfir 

Vi flii 1• 4 1J31:351411,111111.151NSVIlf- haltanfil 

ilintIMIVIT 1

• 5 

	 9f371fId1ii11Jf1 
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91flfl1StflUA'Tad111,1°1N''̀A1411-11131.-Marlin'ililtnA'6519fiiflfipVlf1513.1(inUYInnttfi')) 

114'31,I 18 V1 1119h1q9,d1 n'll'illthalflf19J-Tif111111f19JIAM.'.11,161h4q9ALI 

5?,11-i1131t1141811-f17flqlf13J1A1.0. 2553 1.111111f11511f151VIllnalintrildflalfITY41-111f1flilIVOJI.V1 

1111f1161-1111 1,f131 iMt9f-gI1IAIIM117111115511171tvN1ladilm 3 41 illNff115iLf151VVIUMahr,1111,1 

4.1 fri111911111111MEJS1111 

4.1.1 qtldilt1116U01111 (Temperature: °C) 

qtuNpliiEllirmiiimulltiatcni1401Joiaf1154151i15019M1r704111 iqt11.1f1F1114 
, 

1.1111:11 Alfinamiltiiqunifjfiatiluill 23-35 0111111Sfflifitiff qt-1,011,07111011,111d11-14,111.691141110 

alalv6comeniaaliiisIA11,111114 W11117011-36Lf151r,ilnA'cuolu 

18 lg myi1111114i-m9,Arlamijiltplemf),51:11-ill 27.1-32.4 D11111.91fltilflrf 

114n9u rluilqiumlimAtio.,,:u;yrill 26.5-31.1 01111115A 0V1 w.,41114-iinknqatviqiAnd-nati 
11.452A19,ittlifolsuoldivrarnmns1;i1n2laitlufinnonliugtiurairi-SrwilfilmaIN trip 
11915fIllgilailli111,11AMI,1111111A11.611,1.91111111,11S1 15 1J31,-3flinUTIalfMliiillfl tf114 , 	. 
ilintuciliiqatvit)139Y011,11LP&Jtfliirrqii'lluqtalufl:',qqdu 	32.4 UM.' 31.1 Olff1MIRSEIrf 

onAiku 011,fialinttvidllIv111.41.13t -gurrywf95371flfliiirrinvilv u3M1,1141Vidlfll1l 
41,1131111349S1d13J11T11,1,VMinfl-m1f1gei111il111d1r19J15n5'INIA'11111f1111.1faialt-utrmiciiof1 

14thii 
18 Ilint111111,11/7f1D1t15E1 

tlailqfUlle.IMULYilfill 27.1 	26.5 01flitTatifEM 01111A1G1IJ ''11,trN1111.1911511`1,1 7 

urminfi-Aalitivdrilao trisv,',i14111131,01infiqa.latiatillvn.nuticu 1101191f11161111.1949S1f1 141tfi 

afIll01itMMflti111-1 L1i14091111 

njonrieninflowniuttonviimlvn wu-iifiltp`do 



ttondiltivadilihluiitiminwiiiiiniiii 0.05 (111f1G,11r3f1 1-011511`71 25) 

0151,9 7 qt-11111,071111,111alrrlh111D13J11151(101A'851914iiiIVVIAt15111 

lottiu 
Klachl 

quivisaii oloitimtilueo 

telaufittitivi-mill tiviat, 
foal' 

&Riau 
Emits b 

tinnvng-ru 
,., 	,,,,. 	. 

fitliallind1H1Glie 31.n. m.o. itn. ii.u. n.n. 

1 27.4 29.9 28.6 29.0 26.6 28.6+1.3 27.8±1.7 
.= 	: 	3, 

qtlflif,,11M11-11T0101 

LirprviipaiijilmaJ 
Z55DIC-1F11614 3 NM 

w 
1,90biurflutwidlliirn 
Frwth,thjuleynnu  

illninfril 1, 2,3 tO:', 4 

2 27.3 28.6 29.2 29.6 26.1 28.4+1.0 27.9+2.5 

3 28.9 29.0 28.4 29.6 28.7 28.8+0.3 29.2+0.6 

4 29.4 30.2 30.7 30.7 29.2 30.1+0.7 30.0+1.1 

5 28.7 31.0 31.1 31.7 28.5 30.3+1.4 30.1+2.3 

6 27.1 31.0 31.8 31.7 26.9 30.0+2.5 29.3+3.4 

7 26.7 28.8 29.2 30.6 26.5 28.2+1.3 28.6+2.9 

8 28.9 32.5 33.0 33.3 28.7 31.5+2.2 31.0+3.3 

9 27.9 31.5 32.8 32.7 27.7 30.7+2.5 30.2+3.5 

10 27.0 30.0 29.3 30.0 26.5 28.8+1.6 28.3+2.5 

11 27.3 30.9 29.8 31.5 26.9 29.3+1.8 29.2+3.3 

12 27.9 30.0 31.8 31.2 27.5 29.9+2.0 29.4+2.6 

13 26.5 30.9 30.1 30.4 26.3 29.2+2.3 28.4+2.9 

14 27.1 30.8 33.2 32.8 26.9 30.4+3.1 29.9+4.2 

15 29.0 32.8 35.3 33.3 28.8 32.4+3.2 31.1+3.2 

16 24.9 28.4 29.4 31.1 24.7 27.6+2.4 27.9+4.5 

17 24.3 29.2 30.9 31.5 23.7 28.1+3.4 27.6+5.5 

18 24.6 28.1 28.6 29.0 24.0 27.1+2.2 26.5+3.5 

1111101119 : a 119J10t11 fillP'AEJTOlgildlitlillilLg01,111111f191-11q11:11f19J 

b 1111.11061 filisAutalqtuvitrilltuliouritlultrw-n5t-iwifiu 
* 	1..15,'Ilifftltlei;f1553J11155.11,n0XDULLVi1911F1,1°11Jc11  8 (1^1.ff. 2537) ODffilklf1-319J11.4115n19flialti,17111T1311 

Uflr,i'flInflflifITIARILMIA'Olnail951FIII.ff. 2535 L101 61111.611Jloniniqtusiwithluuvilcil-ii-iiiu 

11.45191FNVIIALIJMiltd3.1 111 9101-Iii 16 1 	24 9,1,1S111ti1db 2537 
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4.1.2 f1119.161ild'UOlt611"011-11 (Turbidity: NTU, Nephelometic Turbidity Unit) 

f filf11111911111MIlillf1T13,1V11115D1VM1Strfl81,10Z1GUNttlidll 1.6M1119,9 6911,H1371 

filtVUTI-MOU (suspended and colloidal matter) Dk1:9JimIoarruolUi 

viDlAlflan Iflurrnividifiutr,vdimarlo9,fliumitm11141cifill 
viluf115iffrililifierIVUO1LITNir6M1 aiaainviwtyytaaailnd-nrilcAfrilliblifillimniu 
60.4 laud vu-)ngtrnitIvril 	 IflE11151flflOd1116f111=61M1V150.91TI-MO 

0;14 	 cvnlo vrlov141.11 LLIAM1tIVID1 trufifititwaflww.ti519iili cilwinn15 
omtiffnnrikwualkilinfirgl 18 lo lui-NfiquAlumfitidu 
9iwil'aufl'ill119h1q9,V11,1 Iflf_111,19h1f19„Anfilf1-)13J9i141,PAFJOrjUll'ill 4.95-77.46 NTU114 

11161;'31f19,F11,131filfril3J911,11P&Jafj5,tiVill 257.50-841.00 NTULgOldfl5flqlf13J6111,1th149/11113111 

f17119111Vili V1l ;140 1y1149h15.̀1,11 -i15 240-854 NTU Iflf1VIOM-IS0169Jf-115rffl116U81001 
, 

EJORTITILM,t1WIll 141-311,11f1ITtlf (2543) fitflIIIJ (2530) fldlTilt-19,G,1141139J1t1,1911dUcliflall411111 

t','V-11.111095:A'11V1:,'1101.,IF114 	 mritaydliiiittiriantiana-m 6310 
if,'N-15tinfrravtiuliztofnvIttluoiladinii 	18 u'intiiii-nnIfia-mlei 
9111/1011,111,P&?j,111qo 7D1-011.11 1141,611 	14 1.1311f11411,1111.11151FISVIVIAVR=11.47 LtM,,,T1`11 

8 113nall11111. 510,53J61011,1,4-1 rffill3J911-dtPthitTi161.1 812.00 	831.00 NTU ii'lt6V141111.,1011511 
4_ 1 

V18 8 011 ,9 	nittli111113.1fIllijfilfV)11111141111,111'il 100 NTU 11^111',A,V1IANDf11,1/1191Df115 

W11.71tMliniT1Jfl5i(11,f151,4tV19101fiviittaa;n15vti 
9, 

D1111591016T1j11,"1_11441-1 (f1511M119,3J1.1flihrl, 2547) f115ill ifinfliillfld-nthlfilfl'MP04611D1111 

1,1n-i-ruintutua-md019J11f1V1`11 8 1131-3f1111154111711.1.5116'011.1t2ljTiM,V171 18 icinfuilmin 

tEd15ralfin iminatioo5ou viiVolorliannumutiiii-AinlilitrionilirmAnuansctAhlalan 

vlilltnidllilictAifilrifull91-lacillooiN3uituhVI1/2116UD191tflVTIF11,11130Feflill 

1NWI1111D0J1f1V11NM/11411-64-1 -319J911,14,1 ViTtlall 14 11i1,-3f141'111141.5hIllr-IS011.11$11111/1V,MA 

-illuNiovidlilfrall'aion-ms:;AhliklArInf101ii14143Da101111 515111 tt1~c1S1d1~~1510t~1;11;111  
=, 	d ii'llfulwihlqvAlufn5firrivillttNuctrinnutpltaa',11D161,1fl1MA'111JOMALIAIDtlitif1159hEI 

iialtittjyticw14ri-naidl dianntnitiltnifilfrinyfrniva 

if-irl -A)41149h1q9,ttAtt,q9,,chta,ltonoillt-Tuatilliiilerrlifit-onilrai'iciliN 0.05 

(111fINInfl 1-V11511 V1 25) 
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G111118 difl'illrtil,11111bild1111611D1111111Y1E11At151941VVVIV1513J 

loth 
iiietilA 

ilimtufruartiou (NTU) 

tapiiiitriutilatli4 
tiltuaullaggid4' , 	.4 nenaulltimplub 

ri.n. 61111. 11.fl. rim. n.fi. 

1 10.19 11.72 9.25 252.00 263.00 10.39+1.25 257.50+7.78 

2 29.10 24.43 10.10 305.00 315.00 21.21+9.90 310.00+7.07 

3 6.58 5.89 3.02 438.00 458.00 5.16+1.89 448.00+14.14 

4 11.70 15.23 24.10 295.00 315.00 17.01+6.39 305.00+14.14 

5 27.17 31.12 46.20 378.00 388.00 34.83+10.04 383.00+7.07 

6 33.70 46.54 64.20 659.00 689.00 48.15+15.31 674.00+21.21 

7 6.15 9.18 18.50 227.00 240.00 11.28+6.44 233.50+9.19 

8 48.43 49.66 53.86 791.00 801.00 50.65+2.85 796.00+7.07 

9 6.98 7.11 8.59 307.00 312.00 7.56+0.89 309.50+3.54 

10 14.65 11.89 6.54 311.00 321.00 11.03+4.12 316.00+7.07 

11 4.23 4.89 5.72 619.00 692.00 4.95+0.75 655.50+51.62 

12 55.37 51.12 43.60 574.00 604.00 77.46+5.96 589.00+21.21 

13 4.23 5.32 8.12 498.00 508.00 5.89+2.01 503.00+7.07 

14 9.87 8.95 10.20 812.00 831.00 67.11+0.65 821.50+13.44 

15 44.97 44.53 44.37 358.00 368.00 44.62+0.31 363.00+7.07 

16 8.07 10.11 16.03 443.00 466.00 11.4+4.13 454.50+16.26 

17 41.00 47.65 53.30 433.00 467.00 47.32+6.16 450.00+24.04 

18 13.53 15.79 14.30 828.00 854.00 14.54+1.15 841.00+18.38 

1111101,119 : a 119J1f1E15 tilL9,A61104qt11111,1i111,11:4014911,11f11J-1^Igliflif111 

b11Intiel dlLP'61 EADIquir1 j19Jlutgatalq1a1tm-n1n1 fl1J 
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4.1.3 411101114$14111111440E1 (Suspended Solid: mg/L) 

fi-rualanttimautnithr,imstlyminviiunivItmitvg-urio 
OlflOOW11110f161115,'FfTlifillAITD141IADTM151111TfllilLat1 

f115911d111014411611.31.00014i1f1-313JerlilflpTilfillfil BOD1101A11111'11,1fl0f131NM1111)Tfil 
_41 

iii6111,1fl`fAllatflifaR1 illillflf115ifilrililt1010166111,0111aD011,1070011141T11 18 lq 

1141h1f19,11A'111,MqVA114 9N9J71 ifiLitutaltvintornopollnhltiquAiltriuitulloon-ii9hl 
fm,plow igului-AqvISAfilTDAlLnynaoulmiiod5tni-iil 14.22-53.22 alatli'11/SV15 u 

illq9ALIVIdiGUOlallttialn0011-11:110d5tWill 26.19-116.66 IlflSflill/a915 1141:6101,111J111014 

VrilAtaDailfilt4e1GUOl'UOALA1131-11a001111f1011ilqfl 

f116p,AE1 UOlt691566I171a0011-1111111flil6ffl 	 11.33-64.33 	ttflt 31.04-120.66 

AllJA'16"11 A',91,M111.4911511ill 9 

"181A19-15and-rtiDlalionciammiutnidli:ninli lumin9y101.66,1 1/111-illa1 16 

11311f14411111611. 51NSALIALIttlillilitlfill101Altilal0801P ' Elq,1ilqq 

11,11T10001DIEJlivihultittAttfltimclurviitiu 49.14 Int 116.66 1Jmani1J/s915 011,41ku 

5011111 olttfl V111 14 11511tIal
w 
llailll t51NS911116)Jlinflttfi'd I6flt1W11 6 115rIt111115,1101f115 

V(157111d1611011161111GUTIMOULP&11119h1qq11111Tilfill 53.22 Int 47.33 1JMEfl51J/a915 01111411'1.1 

11fialld-11101/1,6110,11T1MOAE111,11h1f1V,1111vilficll 96.68 int 93.88 1loafl5)J/a017 9111141A11 

t-miliantuisuld-r-nlirimarualtvimtvu-nootycp Dmiallminullmt,rnamAnn6wriiifirdo 
i Witlf15t1J'Alfil5NaAtill fliSNSmi-rthnh 

lianidljnilau31,-)tidoo5aucinnJ3Lituanntrisr,mtrvillivi 
111171,1flO0rp 

Hinnnocutiltrurilifill1191521141101dMrAltdifilif151.1viltriiiltUilliAlaltkWhIl 
ilf11111.40140.11d1j1illii113111t1111011.66111,111-31.000 0.25 1Jflan5'1idah4015 Gyi-moutflapv■ "`6'" 

11411f1dAdliNDlalltkin10000d1111:11 26-50 ismanilld0S059@1Od11d6r1tuov; 	16M,' 

1J1flfl J1 50 rmatliliviDaq5 "VIT11,111.1" A11141611 (FfItt-NISOMN01614, 2554) 9V1A11121111,19h1 
9) 

q9,.1a10.11N1.411S10111119111q11151.11t1111040,110 6U11.00000141.flaniq Elf11:314V11/1 14 1.1311t14 

411111111151NaAli1411YInfltifi-3 

qdviitaidnIv q 	illanii9vEnA'Emtilol 6 V1 ilryd3ulflIGUNLIAlklinloaoadituntucAi laud 
7 113M11411411A'•101f1151.101,11J1111161f1W,,91/101f115611115 VICli 8 1J3i-li149111115,91,1511601 

66(17 ~G1VI 9 Uirdt114114116143JVf511411-1111fltla -IT101fIlliflfl1541115AD11115 	10 11367f1,1 
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31 

9111111A'101f115NS911f1171111JI0;i1,95ffliUnIrlflilliat115L1111V151.1:M','011115 	11 bit-Hilo-1ms 
Lf111qdf15flff1151111AVUDItlildnitlflitildeff1151111171511=011115 ItM,V1(1 15 113L'AUVI1Vitill-

t-militlin rhutt9611113141 

1.11111110160514SVIOVIV1511.1111t19,ALMn)9,da113111tUTDA11111T1M0011M1Villfilatill 

911Thrhil'ilV114V(F1F1f115t411 0.05 (i11f1NInf1 1-V11511V1 25) 

611111 9 fillIDIA4111-31M0611.4101d11,111J013J11151/01A10119fil'flfr1.1„flVflf1513J 

9ottiu 

66aciiA 

iMiineualwilltruninau (lianTIJAcm 

Anwrilfruifincill 
tiltdulutiquS4' filtniflutmetwb 

ii.n. tu.u. yin. ii.u. n.n. 

1 44.00 20.33 46.67 72.00 88.47 37.00+14.50 80.24+11.65 

2 16.12 21.67 33.00 61.00 77.90 23.60+8.60 69.45+11.95 

3 53.00 12.00 37.67 99.33 110.27 34.22+20.72 104.80+7.74 

4 32.22 34.67 48.33 41.67 65.43 38.41+8.68 53.55+16.80 

5 17.76 38.00 45.33 49.33 76.41 33.7+14.28 62.87+19.15 

6 67.98 11.33 62.67 88.67 99.09 47.33+31.29 93.88+7.37 

7 33.14 14.67 21.00 30.67 40.39 22.94+9.39 35.53+6.87 

8 11.79 23.67 44.00 35.67 38.55 26.49+16.29 37.11+2.04 

9 36.00 25.00 33.67 34.00 44.90 31.56+5.580 39.45+7.71 

10 17.21 12.00 18.33 21.33 31.04 15.85+3.38 26.19+6.87 

11 45.00 24.67 25.33 47.00 52.11 31.67+11.55 49.56+3.61 

12 18.94 24.33 12.67 50.33 60.12 18.65+5.84 55.23+6.92 

13 21.66 23.33 23.67 94.67 107.19 22.89+1.08 100.93+8.85 

14 52.00 64.33 43.33 90.67 102.70 53.22+10.55 96.68+8.51 

15 26.14 18.33 39.67 22.67 47.60 28.05+10.80 35.13+17.63 

16 52.43 61.67 33.33 112.67 120.66 49.14+14.45 116.66+5.65 

17 12.00 14.67 16.00 48.33 56.77 14.22+2.04 52.55+5.97 

18 30.00 24.00 26.00 56.67 89.38 26.67+3.06 73.02+23.13 

Varmitiq : a miall filtanalqtlaRpTilagaVihnnli-ritibintth 
b 11111061 tilt9I'Eyuplqamijilltuguistalquirm-mnuinu 



4.1.4 MlliAltl111-'1111+1116U01111 (Electric conductivity: nmosiL) 

Vfillrlf11511141v1A -malifivilvaniurnamotalcjilunimicutiallilliti MI1lAM15 

t9 hi fl-nut41,41.1Tiv11111WIJO1V1Iiii1115,1i11 
qatviijiitaljActrutunlini5o5-niq 95i,iwualvilfialcdu,luci=lscaq 

A 	v 
cisliwilitividniuln .gw,:iNin151,1114 -1115tanfu 

150-300 1AS/cm (1111f11111filtilqh3J11-14 9 '111-91flp,A5t1171, 2549) Nfl91f11115915-niqrfill11- 
ni51.41,witaliiliuttmdlii,ilfintudili 

61 1 43 yrn91'1>i 
iA,tri 

1N 1J J1 ~S41U1I 3~11~3JV11fl151~1~11^~1^~leflJJ 
 

cs,' 
1141h1 27.2-186.2 ktS/cm 111 twifilq9,d1fifiinlnlilrlAillauf- illcohlfoi rshl 

1149h1 59.5-164.0 UM,' 68.0-152.7 1,1S/cm V113JA111J13Ja1iTI5t11111Anr.111ld1111911r21 	17 

1J3L-Itli411.411101f1151.1cflifY15fliUnTlflillifliiqVirflilf1551,1111411.11d1j1ciltfildilliAlfl151.041- 

11AktwAurpfiqo 	164.0 1,..IS/cm 	 1.1&`,',' 152.7 µS/cm 11,19h1f19,G111 501fl11.11 
9 	A 

4/attfi ttlid11.711 t14V11/1 2 1iint14411,111.61114E101111511ttalkfiTtnV11 7 1131.-35,1411,111
0 
/131f115 

118141.1fltflAifitut,I17fnimion15 	 104.4 um; 86.6 
1.15/crn lui --Ativt& UM,' 144.2 UM,' 114.8 1..1S/cm 1141;--NfiqrA114 onalku 41uvrAllini5-11 

10 
tr;otinoutiltrurm-nut-milibAlAltalttvtd1 

flut-nrilf111M1511114A111V011_71.1"N'EMIli3D13J3f11 il;14f11111.6111-i1 

0-250 iS/cm V(1111511171111J14511,1fl159fflillt3111,1611T1111/1frIffiflI0813,131 
v 

11,1 611i1n4i1111131flillf11111111-Ifd -11 nfilf1171.-1141410d5Z;VH11 250-750 11S/cm V11.1110 

111111141uni59smhammf-TuAtifivranilkicunml 6-rillsIlivicanm9loldpo rructgiaiirm 

SaH J15 750-2,250 1.1S/cm 

twaqialiit-rmaantniv-ntitcrAiabilliTunSacictxuodlahnialiinilA'il 
FruadilteWouro 
tnidlcoiiinnuiyunA,E 61610dl1.4 

1 
fluica, rfilintcnuilimi5r,intfcnilni5Limi0514 "1/71r4 

vialfiTi5antilflturrani6Yl -wilutcul 	nOufl'm ulatiliEndioufniuttondilcnilvfiFital 
5t,'vrillq9,Attat;qvaluGualtividsniirnicu 

ihltierwitu 	vrilW15a, S411i 0.05 (flifINUT1 1-A111111 25) 
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01114 10 fiini511-11411thmaruanarrimianlyiTochprnmiu 

Vittill 

6'-aatil4 

tiiiranlvlili (1.1S/cm) 

tgooliiiiiiimi-Jacill 
tiituatilutival a  , 	.4 nituatilutmeli4 b 

ii.n. itIll. VIA. fill. DM. 

1 34.9 69.8 73.8 106.6 111.6 59.5+21.4 109.1+3.5 

2 95.1 105.7 112.4 114.2 115.4 104.4+8.7 114.8+0.9 

3 80.7 99.7 82.9 97.5 100.2 87.8+10.4 98.9+1.9 

4 65.0 83.7 71.6 96.7 101.7 73.4+9.5 99.2+3.5 

5 56.7 77.5 78.0 91.5 94.5 70.7+12.2 93.0+2.1 

6 74.8 101.7 74.5 84.0 90.1 83.7+15.6 87.1+4.3 

7 84.4 111.1 64.4 143.2 145.2 86.6+23.4 144.2+1.4 

8 85.1 80.6 87.1 84.4 88.7 84.3+3.3 86.6+3.0 

9 75.0 71.8 81.7 69.9 75.1 76.2+5.1 72.5+3.7 

10 62.2 71.1 67.9 73.3 77.6 67.1+4.5 75.5+3.0 

11 74.1 65.4 49.2 94.8 99.7 62.9+12.6 97.3+3.5 

12 76.5 76.0 27.2 80.4 88.4 59.9+28.3 84.4+5.7 

13 73.0 90.8 70.9 78.0 81.9 78.2+10.9 80.0+2.8 

14 67.9 66.7 39.4 64.8 71.2 58.0+16.1 68.0+4.5 

15 67.0 79.8 76.3 78.2 85.1 74.4+6.6 81.7+4.9 

16 110.5 89.4 51.6 112.4 115.7 83.8+29.8 114.1+2.3 

17 138.6 186.2 167.3 150.2 155.2 164.0+23.9 152.7+3.5 

18 80.0 95.1 112.7 100.7 104.3 95.9+16.4 102.5+2.6 

: a 	dimhtalganifjillutgaullulfui-Tuirlininai 

b 111.11031 fillifillalgi11111,19111,11:40111111-11814-f15f1V111 
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4.2 qt1,0111114111111flii 

4.2.1 filf1111111.11-df110-fill (pH) 

filt1-319J11111f1”14111 TD11115thlfl'MJI,f11,1f1”1111D11 419Jf11Dti5,1',11-i11 0-14 fll  

pH 911fl21 7 t,,'ilVf,f111111:ffilf1”1 611 pH f,fu lfri1 7 9::',.iiffS111"111114d11 1.1111141iiIit1')59Jf11 pH 

11161101 74613111t11111.111?ilin'18111-11411411fl10111 	nilldinfmiiilfl 1115411161'501 

nmf1110151,6M,V1V11111511101111111015211,1011d111111011J5n110111016111W1111fi1 

pH f1")50d1119h1 5-9 inViTIJNflf1150111T50d1 pH 91010,11d1111%9J1115Y1FPA'EN 

5.31-8.24 ,1111May t1-Pran1111AISTIMilifITIAranitli1;611114WB 	pH 11011,111d11,111119fll 

qtlikA)191fill,PAODdllahl 6.57-7.62 	 pH tp,hatiluihl 6.71-8.22 6'11,1,M11111 

011511 11 kM2,:triablJIMJS101.1M1DIAVIMillT111VE;i6UD1fi1M11411,1f1”1-d11  la,"will9h1q9,1.141 

1.1M.,'fitli ella2,'LLO1f1VillfillOtilliiiItlentitllY111Viiiiii715a41.1 0.05 (f11f1N142fl 1-011511ci 25) 

01111 11 filfrilLifitifM1-1111,11411d111111013J111911101&15111107114prflf15111  

lotilu 

ifiatill 

di pH 

LA'aufittivifiatill , 	.; frituntniguN4 a  ditauNdub 
finnolgiu 

: 	=, 	... fituS1111141f41014 
,,, 
31f1. 111.0. il.fl. il.U. A.fl. 

I 6.80 7.00 6.72 6.57 6.84 6.84±0.14 6.71±0.19 
e 

ifltlarlf1111W1 

vrlownifnuni4 
ilnurimtiunii 
1410119.1f1151.4 

Iht,'It9fIlf11,111.1 

01111b571194111.1 
A 

IhttfrilY1 1 tta:ii 
ell pH ay:5:',V611 

q 	•f 	1 5-9 k1,114117nS11/1 

`1A 2-5 

2 6.75 6.87 6.55 6.72 6.75 6.72±0.16 6.74±0.02 

3 7.22 6.31 6.80 7.16 7.23 6.78±0.46 7.20±0.05 

4 7.47 5.52 6.71 6.99 7.12 6.57±0.98 7.06±0.09 

5 7.51 6.66 7.10 7.21 7.34 7.09±0.43 7.28±0.09 

6 7.79 6.50 6.97 7.57 7.69 7.09±0.65 7.63±0.08 

7 7.03 6.58 6.95 7.27 7.33 6.85±0.24 7.30±0.04 

8 7.51 6.55 7.33 7.50 7.62 7.13±0.51 7.56±0.08 

9 7.01 7.55 7.23 7.30 7.67 7.26±0.27 7.49±0.26 

10 7.01 7.20 7.15 7.04 7.29 7.124.10 7.17±0.18 

11 6.98 6.99 7.17 7.22 7.66 7.05±0.11 7.44±0.31 

12 7.83 7.14 7.23 7.37 7.77 7.40±0.38 7.57±0.28 

13 7.07 7.17 7.23 7.04 7.38 7.16±0.08 7.21±0.24 

14 7.22 7.53 7.44 7.17 7.51 7.40±0.16 7.34±0.24 

15 7.87 7.51 7.49 8.20 8.24 7.624.21 8.22±0.03 

16 7.02 7.21 6.99 7.12 7.17 7.07±0.12 7.15±0.04 

17 6.50 7.22 7.04 7.04 7.27 6.92±0.37 7.16±0.16 

18 6.90 7.21 7.00 7.13 7.41 7.04±0.16 7.27±0.20 

9111101119 : ammo& fillthmalqtairjallutgmiiiuimmitimnfa, 

b 111118e1 filtpAnDlqanirjalltagaufitit,ntrw-n5nulfiu 
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4.2.2 4100a11,01-MID1Ug94111 (DO: mg/L) 

InuituaancimummtAwilutrvrdlifilifyinA-41wianinnolvualcillsunior5ifi 
ci4M1f1f111"31.05%11113antuaancimuiriamtnfiluttvililvid-119 lianfIvitnA'oci 1(1 18 10 

1N 1J 3l 11,19h1fitlAntilllifirll 9 10 cli11.131.11t1,1ODflittlaa,'fl101141f16.1fl'ilfill1011111.1 
o

, 
flilif1TVallc161111-1011 (Alfl-il 2 ildSflii..1010E05)1,41,1,fi 10C11  1 1J311i11110if1114711 14 2 1J31-All 

411411 A'11:1146'D 11115 Tr.; t'd tf11-3 10111 3 1.1312f11411-191A'l D101513 01411/101 Y71ef0 10171;  7 1.1
a 

1(3ild 

411111A'101015116111_1flif1410fla,91101fl1161t115 10fill  10 1.13M1,1411-nalD1015NS01,1w13:111111ID-

Lonflta'altlitlidelf115tfllinStMtD11115 1011 11 113M11010151,111q1.1054f1151f1105110Aflillt 

alflhliaf115tf1110151011115 101 16 1.13L1f1,1411,11161151c401th 14 17 1J31`3f11411-111 

0101511,61IF111150t112,1,11flillialq0M1111753J ttnt',141 18 1J3L'Itill111A1019176.  
w 

0111611 0.92 1.43 1.57 0.94 1.26 1.22 0.61 0.76 Una,' 0.94 9Jnsfl59J/1015 011141G11J 

Ltmluta61 

11,11h1171111t1151.111A')aernifiDdlui-NgtIfou c16,111133J-ifuGolaati,Tm14cimm0l1dlf11700MA 

gutun'iltnt-iuilfmtiourmitlimnifit138-19-iili 
vialnimlaaniourilaTtriVivnnoidijuvla-R, 
11.4i -AqvtAis941319i33J1f141,t1f155frifli. 	(2554) fldlYil CiqttriiijikanilhafITSIVIA 

M',fllt111114fl0nA ii,V111,11h1t10,th n11 a1,114iltlitif1111111aVU9v1,1100 

iiitfiurpfulmpi tiTydl niminfividucionmlynhaaulfniurmihnildurliDumrin uyil 
1f1 iqemprmluviii 3 1J31151411-111A'1010151301151161ffla7lif  10c1 10 `1362 14 

NSV111117141,1JID'ill011MilffAlrltlilaaf1151,f11:1010=011117 	11 113ntualfimeniOn54 

tilStfl1105 fli1,11,11r1flilliflrlf115. 1S111051,1,fl2;011115 iiiictriantuaanittultniitciur„Aatiesi - w 
.1 a 

tflt1143J105211-11/f111`WAII 1.13111fliD011c3t910:'0101111. 0 f_lrh1-1111q1.11133J1541700f1"11 4 

31dSfl59J/S05 fitilt.111q1i/1 12 1J3natalfilllit1,9614flilatTlfliLlIailt1151,11110151,MtD11111 un,T, 

15 1J3VAUV111-3143.710fl1F11,11fl frliA33J1t1,i0OfIcISMIM01011-11:113J1flfril 4 1Jfl5f1T1.1/S05 CIS  

lwihltiquAltron-Ndu I0891filailfTIJ 4.61 11M:4.65 1JaSflT3J/S05 11-11h1f10.1,111 trw:', 4.51 

11d.T, 5.07 9J'aSt1T9J/S01 114 611-3Sq01r114 	Xurafilluviivilii 12 V1r119i11J311flallfldrIfi 

ilfiltpAtrooncifffunmoltdivn-iiu3L-lidul 
iiorli11lAirra,'013f111114aaf1il9UV11.115fMT,fl101,1v11A71 1,10flifIffillflooncistwuit14TIfIf115 
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36 

i  altfi51211LIV1111D4V1111i1E1IIMAildldittlifinillisiT5111.1113111illfillill1f16614111 -9911;'3E19,WilI 

11561.11/(1 111111'9,tilinvalvi;iiivuoiardintiltrudioancimum'annfiluttT6lifirniiwual 

110n fivil rr 	kJ 0.05 (1119INWIf1 1-911511i) 25) 

611111 12 filD0flifITLIM,'d101.111111,1,11d1111GU811.111111TIFJ1A"E1511fifflitilp04f1519J 

loth 

ii-aacilA 

1rilniidaDniiiTiar.a10114111(mg/L) 

Amillifildaatimil 
filuinitude filitjuqqdu b  

finnolgiu 
. 

tpurannpnou fin. Intl. ri.n. ii.u. p.n. 

1 1.23 1.33 0.20 0.48 0.67 0.92+0.63 0.58+0.13 Iii1111101-11.115571.1111;1 

11-1thnil17i71 1 um 

19.141f1i1 6.0,4.0, 

2.0 LIfl./fl. III 

i  hnflY11 2, 3, 4 

MIA-A  

2 0.90 1.60 1.80 0.80 1.67 1.43+0.47 1.24+0.62 

3 2.41 1.76 0.53 2.12 2.33 1.57+0.95 2.23+0.15 

4 5.46 2.55 1.60 2.17 3.78 3.20+2.01 2.98+1.14 

5 5.22 2.92 1.80 2.48 3.66 3.31+1.74 3.07+0.83 

6 1.78 2.21 3.26 2.65 3.57 2.42+0.76 3.11+0.65 

7 0.99 1.16 0.66 1.77 1.98 0.94+0.25 1.88+0.25 

8 3.85 2.36 2.50 5.20 5.57 2.90+0.82 5.39+0.82 

9 2.53 2.11 1.46 1.73 2.49 2.03+0.54 2.11±0.54 

10 2.24 0.81 0.73 2.18 2.27 1.26+0.85 2.23+0.85 

11 1.92 1.13 0.62 1.82 2.34 1.22+0.66 2.08+0.66 

12 8.22 3.31 2.31 3.96 5.05 4.61+3.16 4.51+0.77 

13 2.79 2.36 1.80 2.15 2.58 2.32+0.50 2.37+0.30 

14 3.00 2.89 2.55 3.50 3.59 2.81+0.23 3.55+0.06 

15 4.54 4.07 5.33 4.78 5.36 4.65+0.64 5.07+0.41 

16 0.71 0.65 0.47 0.52 0.77 0.61±0.12 0.65+0.18 

17 0.74 0.89 0.66 0.79 0.97 0.76+0.12 0.88+0.13 

18 1.31 0.97 0.54 0.66 0.96 0.94+0.39 0.81±0.21 

11111€111191: a 1111141 til ddEJIMIqt11111),:i1111111014/.1111f11J-Vitillflifill 

b 'HUM& fill9otalqiumigilutgaullquitru-n5f-qww 

*1111.1;1341: 1.15111f1f11112..;f1553Jf115Fi366'WO1J1111591111 	1711.1ii 8 	(11.41. 2537) 	@Dflt$1111f1T19J11,1 

115't,'519117illtl7111,f(i9JILM,i'illilt15411111aliVantiVi1911;1' ri.fr. 2535 L5171 fiTHIA1119151111 

	

fit111111111111-10141111il'IF114 ;iii1.11411,11-19fii99114,1,11f1111LthJ 111 AD1-1171;  16 1 	24 

111.11-11il2537 



4.2.3 ilia (BOD5: mg/L) 

f115 -91Mil BOD 11.411111.111f115-7MR1J1iLIDDflitTlAili ttUfliitif114114f115E;DUME.1 

d116141/1t195fifliifiatiVfl1014111014D0noilm imlaucnitiwAlloatiqloviinz;nioadifitilani5 
1A3tiltG11J 	BOD rf 111151-1110flillf111110f11J5 fl9M1Ltlid111114111f19111BOD 

ifiultuvoncismangIniGnilinnimaqtrim-iiricanturnIEwatliminrinho 
vinkt-rell Vitlf115015-AltflITAfil BOD 114101d1 If49141.1q 18 0,11d1 111811-19J11151/101AEN 

BOD 91011111119h1q9j1S10(.15nl'ill 0.7-4.4 9Jflafl59J/S015 Vh11111t10140dn'll21l 

2.2-6.1 9ldEfli9J/SV15 t9JalAN15fU1f1l BOD 9.101011d11-711111ltidnitild11149h1q9alltillilfl1/214 

11141DF11117:41d111A511111r-3F1141hnlYlill 3 ti1t.; 4 9Jk1Nf.110411 12 1J52tliD1f1154J1614 

6Ualfltlia,TV1fliUidelf115U1119151=011115 ttflaTlill 15 1.13nilln1d59f9lilt1OlfitIlfl "63111 BOD evil  

11-15f1.4111fillJN151114111P-ill,I1J52,1/11/1111 2 Ifiticifil BOD AENVi161.1 0.7 1,1,M; 1.0 37mai-I59vam 

enlii"1.11149h1q9,611,11111111,f1DIJil'llillaffil BOD 

611111Sv111 F_IfIllthill.d11,11114VS1 12 1J3IMUDM15a.1■961.1f1flinYlfliVidelf1151,fl11915=',D11115 

14 14 1.13M1141111111151NS01111619JY1,11Dttfi.3 ilatTlfl 15 Iiiintiva-r1459au1alritun 

BOD 001,152..Atflild43J1A5111-1 illiqadlUn'A'1.1d19J1915111.111.1rriihrliTt1111/111 4 	BOD 

bSACJI1l1f19J 2.2 3.8 U 	2.5 ilafli'll/SAS 9111141k1J illtiM1111-10151111 13 "lt•1991091allfldiltf, 

b1~14~t1 91f11 BOD 	 DiVLITWIA151°,c,' -i111141h4f191,1,AVII 

Torlf115thii-Mtillif111,19h1A014111filltilIADMAKINDM1141111.4i-)1 Ntirinillill'11%1151Jf115 

fr1; 2;11d00111171111101141111111/101h1119,(alfYili-311,NillfifIlleffilli cillrfilli'31t1014 

::t11.10T-39hE1tiDllf1113.1M11.15111111,1'611f114t191111 kilid1,11111.11-1Vi-)f11511111iii 9I`4;1l1 

V1561,11/IA111111-1414614NVILLV611111419i1461,1 tintla1Jf1111141i111,NLYIDIJD1f11191111 9Jf115 

ovninuln Ilviv0141SucniiiiiociludNirifu4D1140anTiou 

-11-1 -31,11J1fltiAl4MIDEM1E1V115614111alllarD1-19.116'161,11.131.11f1100fI GTIMI GIVUll11111ADflMarlt1 

$ilill fd1-311_111-81011_13111fUDOMiltTarlflaltlifl 

luihuitidworillui-AtitittX1 
BOD 

Df.111311-ThifliitUYITIVNill5t411J 0.05 (i1lf1N1dT1 141151117; 25) 
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911111 13 di BOD 11,11111a1611019J1111TIEJ1A851111514111prflf15111 

1.131110d BOD (mg/L) 

V11111.1 

ifietill 
taavriltiluifiatimii 

f116juim66S4 a  d164At1t1Gff14 b  
finnolg-n4 

P °  qttillilli11G114* In. m.o. vi.n. i.u. p.n. 

1 1.4 1.7 2.4 4.5 6.4 1.8+0.5 5.4+1.3 111.411.10111.1b559J6111Fi 

11.41.1Inni4 11,M,' 

LI& 1.5, 2.0, 4.0 

IMA.11,1115:,1111(1171 

2, 3, 4 G115J61G111 

2 1.2 1.5 2.8 4.9 5.6 1.8+0.9 5.3+0.5 

3 1.5 2.0 2.6 5.0 5.2 2.0+0.6 5.1+0.1 

4 1.4 2.3 2.7 4.1 4.5 2.1+0.7 4.3+0.3 

5 1.8 2.5 3.8 4.2 4.7 2.7+1.0 4.5+0.4 

6 1.8 2.1 2.5 4.8 5.0 2.1+0.4 4.9+0.1 

7 3.5 4.0 5.7 5.2 6.2 4.4+1.2 5.7+0.7 

8 2.0 3.5 4.0 4.2 4.6 3.2+1.0 4.4+0.3 

9 1.4 2.5 2.9 5.0 5.4 2.3+0.8 5.2+0.3 

10 2.3 2.8 3.5 6.1 5.9 2.9+0.6 6.0+0.1 

11 2.1 2.9 3.1 5.2 5.7 2.7+0.5 5.5+0.4 

12 0.4 0.7 1.0 2.4 2.0 0.7+0.3 2.2+0.3 

13 1.4 2.4 3.9 5.6 6.5 2.6+1.3 6.1+0.6 

14 1.7 1.5 3.6 4.0 3.6 2.3+1.2 3.8+0.3 

15 0.7 1.0 1.4 2.5 2.4 1.0+0.4 2.5+0.1 

16 2.8 3.3 3.9 4.9 5.9 3.3+0.6 5.4+0.7 

17 2.3 3.8 3.3 5.1 5.5 3.1+0.8 5.3+0.3 

18 3.0 4.2 4.0 5.3 5.9 3.7+0.6 5.6+0.4 

113.11061191 : a i1JJ1F1t15 tiliAMMAgt1111,f,1,1111-1111%1,1911,11t11J -11tillillfIll 

b`111110t11 tiliq'AEP1101qatmjillutgaungwitm-n7t-wfm 

: 

	

	 U111.111 8 	Mil. 2537) 	apnviluframill 
115`.',5 -nnitlitiiiirktriaitlar,t;TITEllfifIlf1111FfItnanli14191-1F1 VIM. 2535 6101 61111A1J1V151111 

67111i11115•191FIT141,1.1fail 66.I 111 9101.4 16 4 	24 

flaJSITIN'14if  2537 
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4.2.4 inal (COD: mg/L) 

fl15'11151n1111fili13 1 (Chemical Oxygen Demand: COD) t31141.115i5lf1719JVH1115fl 

fauouloaanIcalmalli 

GliDip11111111111t115f17utimacINT111 jltilminiiilITV11115f1115-nmtuf111111a11°:ithin 

I511-nAgornvin5luttaniitauptucinuiumrillAl5ali'mlviifyiiiititufncatilallinlollq 

Tivilliluni5fnufp5a;uml-rgoii-Aului511- wqorrictin55u 

Nflf11.1,11111,1,n
01 flEff111191D111.11 

4-)n6v9a,111141J51,"In911.(114f115flTuquut,A1n711415'111.4tnidllivicriLcil uyt 1501Tulficrivlisi 

GilltilDVIS'Alf15Taf911114Lilidllf11111151101A'01 1N 1J71~1d9f7SEJ~lbb~511~11~1f  

IDi1tphat1l1di71 18-84 fIDS1-1T9J/S011 	 flea 

Ilfi-uphatilvvihl 53-130 iThafli'll/E915 il1ltM111149115-11i1 14 1fINDfllIPITIIMallitilkil 

Tikritucillailcutgactirminu ilfilDdllaflil,41J10151111111‘1fli51111,1 

Ima,10V1-111f15511t101-1111W11491111111,614 120 9l75f1511/6015 1130D1U,V1f19i111A-MIAMlilttral 

60111.111501Tirli v liil 1130115:',1,111191011511114WW1111f1113Allalflilat15511f115t1')Uplaitill 

0114VIJM5ttvillitfIll 400 9JflSfl59J/E915 11,9i11,4014i1p1014kian5flalf13J911.11d111106 5 Wildl 

120 31dSflill/SA5 	1W17 2 ifint11411411A*E10111111/1a3M1-3 IA 7 

1131:)5,1A111,111 ,901f1151,101-11JfILfIAlflila'illfilf1116.1f115 *I'll 12 llintlialf117thlilf014f1fla' 

alflitIldelf115V11:105UM,'011115 	16 UintidA/TWViA'1151NS9ila ttM,'Vril 17 113M11411411161 

01f11541IgniIrflilig,11r1t1ILIIfli19,0M111t15n1 

tintoilnd - ) 
91 	91 	 9, 

W3111V11115f19101111/11.11f141m531111111117WC,I1lwi-alfRrifi1lal1told11,111,71,9d quiniral1'Eu% 

aktinuukiitrufnuttoindilGualtivisiohildtig 
1.1.0119i116140ti159JlltlefliiiplIreff1191i1511'11 0.05 (111f1rAnnn 1-0151A 25) 
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01114 14 n1 COD 1111111d11,1111011J11191101AF.11-19511VrlpVlt1513J 

Vail 

viiatill 

inultu COD (mg/L) 

te1041611610t111111 
filvainNA a  fiiiiliniqthi a  

ii.n. tu.u. 1^1.n. all,. n.n. 

1 37 32 96 64 93 35+35.6 84+20.5 

2 39 16 64 128 134 28+24.0 109+4.2 

3 34 16 112 48 62 25+51.0  74+9.9 

4 43 32 16 48 55 38+13.6 40+4.9 

5 40 96 64 64 69 68+28.1 66+3.5 

6 35 32 144 112 120 34+63.8 125+5.7 

7 51 96 64 144 154 74+23.2 121+7.1 

8 48 80 32 64 75 64+24.4 57+7.8 

9 29 48 96 64 86 39+34.5 82+15.6 

10 26 32 32 112 117 29+3.5 87+3.5 

11 19 16 48 96 103 18+17.7 82+4.9 

12 63 80 16 160 175 72+33.2 117+10.6 

13 28 32 112 80 96 30+47.4 96+11.3 

14 22 16 32 64 70 19+8.1 55+4.2 

15 26 16 16 64 78 21+5.8 53+9.9 

16 72 96 112 128 133 84+20.1 124+3.5 

17 42 32 32 176 183 37+5.8 130+4.9 

18 49 112 64 112 118 81+32.9 98+4.2 

91111011191 : a 113J10€1i filWf1110,99,t1111011111:g01131111f11J-TifIlifllt1)J 

b11111Uel diAtyualgtumplimanouiltiwitm-n5nwnu 
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4.2.5 1146G1191 (NO3: mg/L) 

Tolguilleirmviainsrawirilifriadnfitviati-moluadtalfitun:,4914 	vill,sri-rucdnmou 

Heal I1haillaufl2,'I9J1J1411119fl4fl 11110151A1,1010k4i4taydlli-utA-mc,nnAta,Chlatiluv.1 

n51J5nnuckmitqllciAfniutiltn4016wilis 
imi-Athriuitultumi-11,1ionffuntilhuvdumnuouiutilu-luimmulcuulidlji 

Autotrophic Nitrifyingcilltrlird11111131M13JVIMilf1VInt,11115111-111iDlatill 

f3.111V1101711M-H1111 11,0151r1-1141417a1.1114113111illtfl inidsnliciovmAnnfiuitulmovn-

Twiontwwrptialitraol-iAni5111,AmainGuoltitivi3DFmmhtwit-Imscw 115efl1Jfll51fa ii  
vii,h;i1,111.441.,Ancumn551,11d9J31J1t1dro es191411461.4o5itniDn-mlijuililunini3iimvt3a 

finNEvalithrnii 11111tiriflI5f15a,'1.11.1iflci01 	Methemoglobinemia (f1511f1'31.1q9J3J6711, 

2543)111flihiSt1111J33J101.4P111111,11.0111:119ffilarill9T1EllA'Erl2,11■11J'illri5J1t1111.4t0151111,111191 

filatilutfitu4111915211-19,t1M11111v1rnilli 
0.02-0.45 iinSn51JuS915 -ehulualmrvit-witnium.,161aufiquiourrdimaillamcnotilvvrill 
0.06-2.97 tin' 0.10-3.01 rnsfITIVE015 9113A1k11 iilitVA111-101511ill  15 Ina,'"lflrAlflflIafflillqt,' 

LIIIIIAT1J39J1t11111P151/1111J39J1ilitf1;111,113. 001 	 H10191fA11 

i'3161.1iCtitmcsluhilttapurquirmu clzslcuilonaluirmrmynciAnnbigann5CriDtimurrailu 

ulialordintiriomJ3IntuTwm5yilimwillt-itio.41 
(nifiNu-)f) 1-0I1513c1 26) 1V1fill  4 1J3M111111101f115 

111111.11d1J-ifilid3ultuluto5vviiro cillri-rmllolt,T11-1NMM1f1f1151GIS'iltAld 

f115171161,1111311:',91-nAllttOn iluiDdinmilenllimllanrualualmcdpu mitiiittrAltuvidichalm 

111113M161'1fld1111111.13111ild1111111AIDdlifrn V111111,T113111i01-311JAVWUNILIP151111,1111111 

flt1141110111114 uoit-liviinihnuidlutolvannttluldAD-Nw,;inclaiiilvYrrmiitivi349111 
ditiO'cniottmalirittiuinuc,161.4w,;rilNfln52,vaidatoidlcS-114 uoivilfrcolprfithiltilviJan 

9, ff1111T111111111111IttlffillttlAliflITAMTD1VillilEILMVIllnd°11/191011/1t111111 



15 113111tU114101T11111411.11d11116U013.19111101A'01195150ilerNt1113J 

Vitiii, 
, 	4 

if-mu-ism 

Timakagolli (mg/L) 
finnolgiu 

. 0 . . 
qual11111-11N1014* 

tellauht-iiihati-mil 
tdo 

livinas ilf11011,111 iitnium 

1 0.20 0.25 0.36 0.27±0.08 41-111-1"- u573-111C7111̂1  

115nfrY1911  1 LM,I.,' Ili& 5.0 

lititaludInfrnii 2, 31,1,M,' 4 
2 0.13 0.10 0.14 0.12±0.02 

3 0.22 0.37 0.47 0.35±0.13 

4 0.45 2.97 3.01 2.14±1.47 

5 0.21 1.04 1.06 0.77±0.49 

6 0.06 0.23 0.32 0.20±0.13 

7 0.08 0.14 0.18 0.13±0.05 

8 0.37 0.54 0.66 0.52±0.15 

9 0.02 0.06 0.10 0.06±0.04 

10 0.09 0.24 0.38 0.24±0.15 

11 0.04 0.18 0.20 0.14±0.09 

12 0.38 0.43 0.44 0.42±0.03 

13 0.10 0.26 0.31 0.22±0.11 

14 0.34 0.41 0.45 0.40±0.06 

15 0.11 0.14 0.24 0.16±0.07 

16 0.29 0.58 0.63 0.50±0.18 

17 0.06 0.11 0.14 0.10±0.04 

18 0.17 0.43 0.52 0.37±0.18 

* trrilcian 9_15nilfffitla,M751JfIlIFNLVADULL1419S1F1 ¶ 1`1'11`iii 8 (VIA 2537)fl9111.1M11111.1 

itlIt519117iLlifiFYdlar31111.M.'Tfitilfltlif1111R11VAS0110,1419f1F1 1^1.191. 2535 LtD1 

111915111Milall,111111,1111d1111PliFIW ?Ifillii11-1519fiitTlifilflIlltdil 111 V101,1171 16 1 

24 f 11 lira lu 	2537 
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4.2.6 V1001710 (PO,: mg/L) 

v  rlarfrlain. vi ihm 	li quOuttmdl137n1uvhalaD1'livlarwolnum;at,itu 11.1 

ttmliniiiirrifi5nv1;06111plvi1l i 9101viDdLIA10 	DOITIAIDMIAIA 61,rnitirlagri1A vlormAlo 
LVM1110190trluvdila1Enimialulikal911f1fAIGII vorTorleolorfroloIlloill nahLithaltilu 
ilvinnitilinni-iirrifi5nUivimEnvil L9;14 Inunjiiili'mlit-wlan 
colavrolo) 9130 	 (1145 ilaa1nladrolo) 	 (o1915f1 
krihris d-narill, 2552) 4191f1f1159if151a,11TIMTVIltittVid111101111 114M11111101AEll Yfli J1 

GliAllqd11.131J1i1FYIDVVIA101111,lltr  ti 	1 	 101,111-11,111d1111q1149h1 1.68-3.94 97MSfli'll/S015 

11,19h1t17,11,1113111t111AIDVITIO131f1-111.11411911.19:141,IIM061149;11 1.96-5.66 1JflSfl53.1/S015 $1ILLM11 

11401154 16 nivarioutiltynt-niutiond-milviiiu;vrillq9,ttA'Attani9,,diancilwiiiifniu 
uoindiltivatilliilltierititlicinqiu 0.05 (illtINInfl 1-011511171 25) 1.1M3liaill5f1111,1110111171E111 

113antwolarrivloatilutrituarimonputlaurronfirrAamm ttviioorhulifiLiiflatilutoidsi 
tivirrihnhnnyiii 3 um‘,' 4 cil404f1willinnilithtlEns14l4 wilu9h1qqdmilliltriildilqi 1 

1J31:1t1111Diif1110,1 ii113111i111A1OVITIAIM409:14,010 5.66 ilnSfli'll/S015 7D1fl,11,11i1D Will  18 

llintlicif11114flalTneicdiantialararloupjurviiiiii 3.99 ilflafli3J/S015111,11d11.111/i1VOlttlId111 

fl'31110111111191011AIDVMAIA11,11fltfildfl'ilf1111191511111,1v1.A-134A-11111,1q11 41W;r7ltf1V1 11114141fl 

iia192.411.4NflMf1151idgEllill:Rfl 
TlflriV15511iflAhlOil491f111DT■ifltin'f11141^7f1D115tiiflE11141^1-3flvilinvlafrillvmlhanfimii 

Y141111V111-11J1n10111101 phosphate um polyphosphate 11140141.15,t flOIJOci vilNall1111115111 

tirlifISa'Altniflttit111:6'11141Dd11111-110,1-illGillalW;,rilf0111t11•611f1171'114L1111,a014Trimidatilil 

1Ailftlid11i'llilflfITJATS1Iq011111fl1561iflOOf11111 cilf1511f1-11J11.11diA111 (2554) 	fldiTil 

IflEnT'AthfilimicolarftyloiltrialpidultvidnIv-miltrimiiravgtimfiantilluipnintmm 
igtirlavrplonciliAitniaflitM111001513141,1INE501 411114 •91-1'11114D. 553J1S161.1flall 

1131J15,11^1DVVIA1911i11111q065n1-111 0.05-1 ilflEfIT3J/SVI5 11101J1flfril 11461=fitilldlliv11,003J 

IT15111:1'fllIfillAIOVRIA1911( 1111NailifYil 0.6 ilaSt-iiwam ifult)rlarnAlaTvtitlutioAiNadanil 
t6tuttani5n5t9itpualviviiio4-ntiutiu 
nu,-inuninvd51,111AIA'11-rwicuncuutma,lfhitiqu-rvi -miiiiiimanillA34piivionalcollsj-1 
tmalrvoltioaullt 
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91111A 16 1153J1tIATIOMIAIV111.411W11.11i1M11-1511101&111151501,prlf15111 

101611 

9T-mthl 

in3.110,11^1affIVIP1 (mg/L) 

14amliiiiihatii4 ffigiju 

'19"Ns' a 

fiiniau 

%ph!' 

fiminlim 

qatn-rmilesi-Au* ii.n. M.O. ri.n. flu. n.n. 

1 3.88 4.00 4.59 5.82 6.56 3.94+0.38 5.66+0.52 VV-I14111-IVIM 

t551P1S1F11,14 

tlInnvril 1 um-li 
,, 

tin-1 1.5, 2.0, 4.0 

aJa./a.111thnnwil 

2, 3, 4 9111A1h1 

2 2.06 2.20 3.09 3.31 3.88 2.13+0.56 3.42+0.40 

3 1.84 2.10 2.76 3.15 3.35 1.97+0.47 3.09+0.14 

4 2.07 2.03 2.89 3.04 3.23 2.05+0.49 3.06+0.13 

5 1.77 1.99 2.65 2.98 3.11 1.88+0.46 2.91+0.09 

6 1.91  2.03 2.87 3.04 3.17 1.97+0.52 3.03+0.09 

7 2.29 2.34 3.13 3.50 3.69 2.31+0.47 3.44+0.13 

8 1.91 2.26 2.47 3.39 3.72 2.09±0.28 3.19±0.23 

9 2.09 1.99 2.13 2.34 2.71 2.04±0.07 2.39±0.26 

10 2.15 1.97 2.22 2.33 2.48 2.06±0.13 2.34±0.11 

11 2.00 1.91 2.01 2.41 2.55 1.96±0.06 2.33±0.10 

12 1.97 2.15 2.96 3.22 3.66 2.06+0.53 3.28+0.31 

13 1.75 2.25 2.63 3.47 3.76 2.00+0.44 3.29+0.21 

14 2.32 1.81 3.48 2.72 3.24 2.07+0.86 3.15+0.37 

15 1.62 1.74 1.88 1.98 2.01 1.68+0.13 1.96+0.02 

16 2.04 2.83 3.11 3.76 3.93 2.44+0.55 3.60+0.12 

17 2.04 2.34 2.98 3.50 3.84 2.19±0.48 3.44±0.24 

18 2.13 2.96 3.20 4.04 4.73 2.55±0.56 3.99+0.49 

iilllfltilq : a 11111061 f111,4011019,t1.111fAlutgattilwmu-vitrunlm, 

b 14111E44 i-iLq'Atitalgtulifjillttilinvilquitrw-n5nflinaJ 

* 16914411111 	: 	1.151;f1lfffItUtfl5n1f115SALL1fiSDIJUVil9c1F) 171Jirll  8 (MM. 2537) D0f1V111.1f1111111-1 

vin'unitijOiriltniantw,;;TnInfltun -rviRlit -Animvil9slii11.11. 2535 1,101 61111A 

3JW15111,1flalf11111111111,111111-Irr-sru Aihni1145-rist-NuLpufmi 11u 111 91014:11 16 5 d 1 ill 

24 flkif111,114b 2537 
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4.2.7 Invir,viiin (mg/L) 

1) W1011111 (Cd: mg/L) 

91t1n15A5')991f151:,'111E111fUttflql31811114t0,611111fintUV11,91 1141111191181A01 

Torii uvidlj- vilmoliiinuituttnfltiltarthutatelcoliknatriluAt-nlautmallitiiwinnonsiti 
titunnuctful-Smilii-nnallbillittlu 0.05 IlflSrl58l/S015 IAtntiidld1111161hAtIVIA1UM;f1t1dil 

31113111f1,11.1flfl13113J1P&Jati1l,li'31 0.002-0.006 0,1,' 0.001-0.003 ilflSfl51J/S015 91111416'11 tN  

UM1111-,101151111 17 111013915flildif1-1111141141-P1M111,0i=g01M,T111,114-ilf1-119J14111111/101 

11f1q1"ii't11111.11:1'llillJ31J1i1MAflltilD111141h1q9r11-1 019ifilltIAI51,- 1111)1d1fiv1/11d1fiv̀ 1414culf1140911 

Udalardioutiltufrrantondilvilviiollvi)ltiquNlitngtichmAcw-i-rinuitu 

tifiquldbittAndilfilatillillItlih4tp,oviilr(igici5a,A 0.05 (f11f1N1nfl 1-01511f; 25) 

2) G12,11) (Pb: mg/L) 

1.131,1zum,;fhlutg01.4311,M13Jiitilld111:1111fl1M1.11i1 M',6-)11J113111turptilun'ilfil 

1J1011211.1fItlifIlltalirniiLlififilt1W11111111.itifill 0.05 flaSni'IA'015 1,1dUirrd3intuflqfl19uatilu 

1ritucv11A1f1i 114ql2G1511t11ga1419Jw10y1dil51ga1in5nwmi um,q31013915antar)I19,hmo11133.nal 

NnvitOitnticuttflotiln Iootaid11111119illgtalum;q9,du 9J1~59J1E1dG1afiJ1~~0e~f1~1d`U JS  

0.012-0.052 UM', 0.002-0.022 9J1Sf- 59J/Eo15 MiAl$1'11$1'11/M1111-101154 18 191Dilne.111614 011 

flT13,111A119i111/11VrilF111.4i-mitiuNlttar,q9,phanilulkili13111f1IntiAfmitto.millehmtillii 

iloiltitijcvmaliFIcin'Au 0.05 (f11f1NInfl 1-01711ii 25) 

3) 91011011 (Cu: mg/L) 

113knal1101ttAllUitiid1111711.1311tU11411111511101A'EN Ii11149h1q9,fouttat,1114 

adlthflat4111011111.1qt1d1111111111rnilAiiti1911H11,111113:014 0.01 alaini'D/605 

TalinuituvoltmlivuoimAgauA'ltiin133.niuttflotaltanat;nfic) PowLiict.13111f1011.110111-14, 

illtoid11:111149h1q9),IN1ttmq9,P,11,611.131J1fWV1011.11111.P'jfJ0f111.49h1 ND-0.004 

11a,' ND-0.003 9ldSfli1J/S015 01114161J 6',91/V0111.4A1S111711 19 EijOrdiEJIJIT1011f1-119J1WifloillT111 

V111rfagil5a4cii 0.05 (f11f1N1nfl 1-M5111711 25) 



4) man (Fe: mg/L) 

113Infuni5ihalawuo4AnivilwiltunidlcOviii-Auciru3ntiniwlluillqtittA 
liflt,'qqu rillili11133J1f11111AMP&1061111h1 0.184-2.439 iThSfli'll/SAI UM', 0.421-3.208 
37MSfli'll/S015 	iislilM11111011511`71 20 IOM.Iflit11111i11133J1t119101b19111MfUl1flfr21 0.3 
iinSni'ugiaSon 9f,T11111)taff1510111011fltM1113mimia (trrn, uthl.)4191f1Nflflililf1WILMI,' 
ilLnoti9r,o1141X-iilivilcuttvidllivitilauii.9113J01i1Frilw1911M41161,1a199a,q111„INflTlf-Ma,MOTIFILI 
Ll"M.,'f115c1311.133JitlitVIA11114111f114T1 tint-ltru3nallqiq'  15 IiintlIVITIAilliTlfialiillifliIRG1101111 

6latilutt-nucgiain-iitaiActrl Lijardloutiloufim--nutton9illwilviTii9JalcaantimiAnbAhl 

qtaltma;qqrshanIfiiiitismoillrivatilliliTurhtitimilrriiii/sku 0.05 (fI1t1N142f1 1-V11511 
VI 25) 

IPULTJY0111140.11 

uon9infivivn5tiiii 
taid4j1adinNt-Tutnn4 IMIalllIfIt10199n11TIflf115M'VNJ6UalIMInillf111311f111110111,fflfl 

y A  
niwillmlilatriSsrualunntlivruntA)-Jc,n6n,'411alrittvtd1111 clf4111d111111,11,11,1111101A'Ell 1Th 
lotitli9,8tilnS17110141,1413111151401141119114nffITIJWA1 111.111,11.1114ilInviz,141M0199a;thltliall 

51/ 

3J191fIttlidlfillfiflil?h0 Dolan et. al. (2006) fldiTilf15,tintlflltr411,11falctilii`Wii1OVVISA (11551  
taniin% n15Nnniowuolull5t101,14 LLIJOISID55t1Miett=ri19ni5t,ma1Jillt1114IM12"NMJS1111 

IqUtPlAlla:1139401f1500144 ill`fillTliliqiniii119101f1111133Jdhlwalifint6tIVi1J51111fIlff 

lITLIV131.1f11114 1,1011914 Jaradat and Momani (1998)1116101nT-1 lttlflt9i011 V1010,01 L11 
Frril m m a Li i"1f1tU1ldt91ld53Jn9dld ionnuitilni5cdutlincwiam;viiInlvhil 

lanIcAMOflIti103151-,11t141191f1f114141.1711JfW (Khallid et. at., 2006) 1101-11fI1dSwaileh et. at., 
(2004) Inf11111J39J1flifIl5111.0111101-1InlinflIfIllliilAllnA951.13M11311f11-111 Nablu-Remallah 
113111t1,15ilt11441fltliP&111a,'111fli 5,000 6119i0-71,1 1^111 f11111lilt01-diflViZ1111.1f1Ti111114116'`Wil 
1.133.naitAn > 	> G1afl1 > A'Ana,'Fr > 	> lu5tlJr3J > 	> ttt1s91t3JU1J Hat; 
IWII ,11:1fliffill'illq11,1 FriArmullalmqflltija3151;nviminfaunt.Pi1311,1 ci'119-incindynn 
VfD0f1 A101611Nff115Rflli111,111.11111w111-1111111Y1f116offimyii iininJutlimaal An > 	> 

> vialttol 
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0111,1 17 1133.11t11111N113113J114/611N1.41611013J1111Y1E11&511f4111prflffilli 

101fi 

pilotil 

trilflild6U011.1f1fla111 (mg/L) 
4 	4 . 	, 

106191111JP
,

10E11111 1 
A 	a  ditiutiquA b filAutitehi 

finnolgiu  

qamivoliplaclu* 31.n. mi.u. ri.n. au. n.n. 

1 0.003 0.003 0.003 0.001 ND 0.003 0.001+0.001 riffi llikcilii 

Z57LICA'11-1 

liV.,14111C14  1 U1 

bi1i11.1 0.05 9.1t1./1. 

1,14115:1111111/12, 3  

tat,' 4  

2 0.004 0.004 0.002 0.002 ND 0.004+0.001 0.001±0.001 

3 0.005 0.005 0.003 0.001 ND 0.005+0.001 0.001+0.001 

4 0.005 0.005 0.003 0.002 ND 0.005+0.001 0.002+0.001 

5 0.006 0.006 ND 0.003 0.001 0.006+0.003 0.002+0.001 

6 0.002 0.002 0.001 0.001 ND 0.002+0.001 0.001+0.001 

7 0.003 0.005 0.002 0.001 ND 0.004+0.002 0.001+0.001 

8 0.004 0.005 0.003 0.002 ND 0.004+0.001 0.002+0.001 

9 0.006 0.007 0.002 0.001 ND 0.006+0.003 0.001+0.001 

10 0.005 0.007 0.001 0.003 0.001 0.006+0.003 0.002+0.001 

11 0.006 0.005 0.001 0.002 0.001 0.006+0.003 0.001+0.001 

12 0.005 0.002 0.003 0.003 0.001 0.004+0.002 0.002+0.001 

13 0.002 0.004 0.003 0.002 ND 0.003+0.001 0.002+0.001 

14 0.004 0.006 0.002 0.003 ND 0.005+0.002 0.002+0.002 

15 0.005 0.007 0.001 0.003 ND 0.006+0.003 0.001+0.002 

16 0.007 0.006 0.001 0.002 ND 0.006+0.003 0.001+0.001 

17 0.007 0.003 0.003 0.002 0.001 0.005+0.002 0.002+0.001 

18 0.004 0.002 0.004 0.002 0.001 0.003+0.001 0.002+0.001 

	

11111E11919 : 	ND : Nondetectable 

Limit of detection 0.005 mg/kg 

Limit of quantification 0.018 mg/kg 

a Mu-mill filmAotalgawrijillutgauilulfiu-rartmlnu 

b 	d1mAtr165gt1Jvrij9Jlutgau9Jquitrw-n5nqif19J 

	

: 	1J5.,.;f1111fItl,fff1551JfIlIF1411-WOULIViliflii W17111`ii 8 	(VIM. 2537) 	aaf10111.1t1113J114 

115t,'719fliillilFlinkni9JLIW.','TflIllfitlif111^1F1111-NAIJI,Wil91-1;1' M.O. 2535 LIN f°11111A 

3J19151111t111111"11111111,1,11d1111P'AU "i1719.11411,1519INW114111fl1111d1.1 111 91Ol1i1 16 5'01 

-71-01 24 119-M11171A 2537 
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91111/18 In9J1t1,191ni-)1111414d11:1111013J111'11/EafJ519fil'01,Ralf1513J 

loth 

cilatlil 

Iii4.110nalMill (mg/L) 

teialiZtiuKaatimii 
tiltilinival a  filtuimehi b 

dianyngiu 
. 

flail-main-Au* ii .n. t3J.U. Vi.fl. ii.u. p.n. 

1 0.028 0.020 0.035 0.005 0.001 0.024+0.008 0.014+0.003 A1111101111 

Z573J9S1F111-1 

1]5`,L'il1iiirti 	1 tta,.' 

11.11F11.1 0.05 9Jnia. 

lin  hl'1119Tii 2, 3 

UM, 4 

2 0.049 0.036 0.047 0.007 0.005 0.043+0.007 0.020+0.001 

3 0.008 0.016 0.023 ND ND 0.012+0.008 0.008+0.000 

4 0.013 0.024 0.005 ND ND 0.019+0.033 0.002+0.000 

5 0.068 0.012 0.011 0.006 0.002 0.040+0.010 0.006+0.003 

6 0.089 0.010 0.015 0.009 0.001 0.05+0.044 0.008+0.006 

7 0.056 0.021 0.040 0.023 0.004 0.039+0.018 0.022+0.013 

8 0.058 0.046 0.017 0.011 0.007 0.052+0.021 0.012+0.003 

9 0.044 0.042 0.011 0.004 ND 0.043+0.019 0.005+0.003 

10 0.081 0.011 0.018 0.004 ND 0.046+0.039 0.007+0.003 

11 0.055 0.003 0.009 0.008 0.003 0.029+0.028 0.007+0.004 

12 0.070 0.008 0.009 0.008 0.002 0.039+0.036 0.006+0.004 

13 0.051 0.019 0.059 0.007 0.001 0.035+0.021 0.022+0.004 

14 0.086 ND 0.035 0.007 0.003 0.043+0.043 0.015+0.003 

15 0.073 0.018 0.015 0.005 0.001 0.046+0.033 0.007+0.003 

16 0.051 ND 0.035 0.002 ND 0.026+0.026 0.012+0.001 

17 0.040 ND 0.038 0.004 ND 0.020+0.023 0.014+0.003 

18 0.040 ND 0.031 0.001 ND 0.020+0.021 0.011+0.001 
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ea eafl 0o1l1Jf1a lb114 (V1.11. 2537) 

11551`111.7illilliirilidi1111:n'ifIliltltlIfY111RILL'AntiVi1911F1 MA. 2535 1301 fill1W19J1917111,1 

titan -riii111,111Vidlli1PI'AU ;-117■11.1141,11519SII9W1likilf11111,th..1 111 61D1.-I'd 16 5say JLJYI 24 

i finTt 2537 

: ND : Nondetectable 

a 'MUM& filiP&Tw,tini,tifilualauilulfai-vit-rtifrifili 

b 111.116i19,9 film`jtrualqiump„filutgaufit-rulou-nInviu 

Limit of detection 0.007 mg/kg 

Limit of quantification 0.023 mg/kg 

: 115afllflfltlJafl551Jfl15?f5tt'AealJtt.il`1fli 9.1711.111 8 



91111,1 19 lfilflila10101111,1011N14111043J111911E1TA5111/-14111pMf17111 

VG1tFl1.1 

ifinem 

1133,114010010401,9 (mg/L) 

a 	..1 a 	QJ 	I  
11901-119t111J911M1M1 

tiituthmtal a  div41i1€me.114 °  
timinignmittn-n1 

5: 	,r. 	..% 141N1f11-1* An. taJ.C. ri.n. flu. n.n. 
1 0.004 0.003 0.001 0.003 0.001 0.004+0.002 0.002±0.001 41411191111M5119S101 

1141151,1fr1Th 1 tta,' 
Litt% 0.1 liflA.114 

`115nflYlill  2, 3 UM; 4 

2 0.006 0.001 0.002 0.007 0.001 0.004+0.003 0.003±0.003 

3 0.006 ND 0.002 0.001 ND 0.003+0.003  0.001±0.003 

4 0.003 ND 0.002 0.002 ND 0.002+0.002 0.001±0.002 

5 0.002 ND 0.001 ND ND 0.001+0.001 ND 

6 0.006 0.002 0.002 0.002 ND 0.004+0.002 0.001+0.001 

7 0.001 ND 0.001 ND ND 0.001+0.001 ND 

8 0.001 ND 0.002 0.002 ND 0.001+0.001 0.001+0.001 

9 0.001 ND 0.002 ND ND 0.001+0.001 ND 

10 0.001 ND 0.001 0.002 ND 0.001+0.001 0.001+0.001 

11 0.001 ND ND 0.003 ND 0.001+0.001 0.001+0.002 

12 0.003 ND ND 0.003 ND 0.002+0.002 0.001+0.002 

13 0.002 ND 0.001 0.003 ND 0.001+0.001 0.001+0.002 

14 ND ND ND 0.003 ND ND 0.001+0.002 

15 ND ND ND 0.004 0.001 ND 0.002+0.002 

16 0.001 ND 0.002 0.004 0.002 0.001+0.001 0.003+0.001 

17 ND ND 0.001 0.003 ND ND+0.001 0.001±0.002 

18 ND ND 0.001 0.002 ND ND+0.001 0.001+0.001 

111.11E11119 : ND : Nondetectable 

a 941118ill fill9,&11101qt1.111f,1,311141:401431141flIJ-Vitillillfth 

b 	filAtmalqanirjillvagnuilqintm-n5nqinu 

Limit of detection 0.013 mg/kg 

Limit of quantification 0.043 mg/kg 

* 1111111.11 : 

	

	1J52;fliffflaff,f15511f115filtrNISVIJUYil9S1F1Pliwii 8 (WK. 2537) ODfl0113JFITTIJ114 

1152;5115iitiltPiriltraJ1M`:„'TflUltlillilTIAIRALVMSDIJUVil9S1F-111.ff. 2535 tt01 ti1111.A1.110151114 

flilif11111-111141,0411.11raw ;1417,11.114114519IflT114.11Jfl111161.1 111 nauci 16 1 	24 
o.

113.11111,1A 2537 
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1.1  
01114 20 1133.11f11111Af1114101M111011.111111/1E.11A"f1519f4f1Vfflf15111 

loth 

if-mei-14 

di3J-MAI0119111 (mg/L) 

AnuiitfluKaati-mii 
dituAugiv1S1 a  fiitiAtni9,011 b 

u.n. tu.u. 1^1.f1. F.I.U. n.n. 
1 1.640 1.738 1.764 2.229 3.035 1.689+0.065 2.343+0.570 

2 1.742 1.646 1.272 2.972 3.496 1.694+0.248 2.580+0.370 

3 1.513 0.628 0.840 0.983 1.654 1.071+0.462 1.159+0.474 

4 0.941 0.443 0.372 1.833 2.097 0.692+0.310 1.434+0.187 

5 0.976 1.069 0.763 1.426 1.503 1.023+0.157 1.231+0.054 

6 0.751 0.806 0.507 2.313 2.341 0.779+0.159 1.720+0.020 

7 1.538 1.666 0.580 2.108 2.574 1.602+0.594 1.754+0.330 

8 1.090 1.145 1.048 2.214 2.335 1.118+0.049 1.866+0.086 

9 0.826 0.649 0.698 2.271 2.459 0.738+0.091 1.809+0.133 

10 0.456 1.161 0.862 2.529 3.013 0.809+0.354 2.135+0.342 

11 0.461 0.742 0.834 1.249 1.427 0.602+0.194 1.170+0.126 

12 0.844 0.990 0.388 1.442 1.836 0.917+0.314 1.222+0.279 

13 0.292 0.962 0.732 2.335 2.719 0.627+0.340 1.929+0.272 

14 3.324 0.276 1.277 3.334 3.913 1.800+1.554 2.841+0.409 

15 0.276 0.163 0.134 0.474 0.656 0.220+0.075 0.421+0.129 

16 1.144 1.520 1.061 2.031 2.126 1.332+0.245 1.739+0.067 

17 0.201 0.166 0.113 0.545 0.762 0.184+0.044 0.473+0.153 

18 2.056 2.821 3.781 2.848 2.996 2.439±0.864 3.208±0.105 

9114101919 : a 'IMO& tilLUA119401qatN,1111tugauilultm-Titrkiintai 

b vungl filp&pualquatt,ifilanualtrwierw-n5nwnu 
Limit of detection 0.010 mg/kg 

Limit of quantification 0.034 mg/kg 
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..1 
4.3 qt 	 M1111111141/11,111- 111 

4.3.1 If1B1^1049.1ttilfliitiEflY1113.10 (Total coliform bacteria: MPN/100mi.) 

fl159151TIAnlifISIAIDi'IlikIlfiTrli1011-111VidlilltirM114t911-1-iTtfilIviiiinivdmilrautal 

R.Iqt-pl9h1 9T152,' flrfri-n lAommintiiiiiliolingt-wi-nnacislaiwthAmallutwidl 
111 Gillttildlifirniuiouvi-Athm5fit-iilliannni-Himi9152 -mtunimiliA.iiimlernicla 4a 
5,000 MPN/100 1J1aa915 (171,1F14, 2546)"lflfillilf1111`di'lJ1fU Total colifoem bacteria '11011,114d1 

1-1 -11,1til 18 In 111111 U9id41ial1ihr591tuifIS1lai"itkilfilt5Ovi3111101DEDUtflillkno5211v1v-ii1Gtt 

1.15nnyti1 2 iooluthurrinfiu tuvitnumtriminifnicillL.11,1ii'marwicui-wualqqttSlchil 
1133.1151065a11-i14 170->1,600 MPN/100 37MSS915 11.:,'11-11hAtiqr,11,1311.133T1fllad11-19h1 170- 

1 

51 

>1600 MPN/100 iMSSVS AlltM1111115115v_,
' 

21 c1111f1F0f11191510VCDI1Tn11ti14-1-ut91dlvii 

cifintulqii 4 Iiint111111/101f1151Y1flVfilJV5 lflill  15 1131,-JilIVITI4ilfillflfflsillifl llft'Vril 18 

Uini111111-Iih101TISEILJLIttlid4livlill ii1J31.11ildif1SIAIDifillkIltlillielTillillqi1OUfl'illtlidltl,19 01 

rtialiniliiinilildatd-uatninaitmillatifilql tatyiii.lutliauFilqt-picsAnn9,9152,' 
:' Urfri'lW,111111,10,11fl11-11 



G11114 21 Ii3111illif1SIAlai'lltlilflillitlilliallittild1111GU011.111151/1016E11-11141711,0V1f1113J 

r Gil 
1.1311101 Total Coliform (MPN/100 ml.) 

6-3atill  
Amiiiiihdiaciinii tinnonils 

tigurnAnlicl-Au* 8J1,11011 tarintru rifiNnlna, iititaltm imam' 

1 >1,600 >1,600 170 >1,600 >1,600 
Lihillivillinn9f1;1114 

A 
ihnnwri 1 LIM 'kith 

5,000 tta,' 20,000 MPN/100 

lin. 111115nrrvIii 21151a 3 

911116 -11J 

2 >1,600 >1,600 170 >1,600 >1,600 

3 5,943 1,892 1,600 >1,600 >1,600 

4 5,943 300 240 370 483 

5 3,902 >1,600 >1,600 >1,600 >1,600 

6 >1,600 352 >1,600 1,600 >1,600 

7 1,664 >1,600 >1,600 >1,600 >1,600 

8 1,664 >1,600 500 >1,600 >1,600 

9 5,943 220 900 >1,600 >1,600 

10 >1,600 >1,600 500 >1,600 >1,600 

11 483 >1,600 500 >1,600 >1,600 

12 5,943 >1,600 300 1,600 >1,600 

13 1,879 1,600 >1,600 >1,600 >1,600 

14 1,664 >1,600 >1,600 900 >1,600 

15 5,943 1,879 240 300 240 

16 5,943 >1,600 >1,600 >1,600 >1,600 

17 >1,600 >1,600 >1,600 >1,600 >1,600 

18 665 >1,600 >1,600 170 240 

* 1111iA111 : 	1.151,'111fif10,12.,'015111115F111110N011111,419f1F1 W17111c1 8 (1N.O. 2537)0 f101111fn111111 

1152.,'511517iiltPiliff39J1101'ii"11111t1fIlf11141i1111')0S0111,111i111101 11.11. 2535 	1104 fliwwo 

;11`41.1141115191'6911411111111idL 111 00149711  161 

24 fpfnia 2537 
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1.111`11 5 

aid athiuttAnietaltatritf, 

9-ffini5Onvittw:,;imnaion-mrocufltuniconfilumilifirriiilaill9 1141131,-m 
uvtinritnatn -nsfiflihjarnmiL (ri-nainfluA) 	 iiinu 18 pl 11A-)1q9,0.414 

5a,14-i15igaart4m-viwunifth ttacctlui-mqviu 7,̀f/11 -illilq141011-f1511,Q1f11.1 11.11. 2553 

V11115tmpiNaf117gt11,11146'01DIdu 

5.1 ff11.1114VIniiiintn 

Q./0,  

5.1.1 fral/J1J919.1011411114fllE111111 

gtuilgittm,wrimmilillairifilttuldoluvilTIA19101111011.1t551J951;ittfleilitilld 
fi-anon -nAgamirrifql-Sruivocini toidlill4th9T-)pri -ariva 
EualAtornoonvoltniailui-AqquAlinvimiiiityymjuum'AmAltoniavEmdiu 

umiltriuituiloon-illui;-)N9,d1.44filfn111‘1141.MVUOltnniaDE111111,!1115,14i611 
iwrifidwnA)-Nor,nauFnarlp 

do  
0141/150191q0149 

5.1.2 qtual11.109.1011i11111tfl
yq 	ii 

• 
3J1915111-dtpdfiTIA1111 Iflt.111.19;11q9AllfiltP&JDF41:11-19h1 6.57-7.62 riliAlivinsum,datiitph 

eilui-N 6.71-8.22 rhi-dlii3J1tUDOWTmotata-wililui--)1qqaulttvilvlifil 9 OM 	97111 

1J31114100flit91-Mt'fl1011,11i1911frilfil3J1A5211-19,tunicvi cjiiifilviciall 	2 

S011) IA Lfi VIC; 1 	flat if111149 T,q 2 113r-dad 411-111 6111,40111151/11;MIA 	fl 3 1154'364  

411,111A)01f115601-,Cil/OlftlVfOi 1M1 7 liirlid1)19411.6101f1151,301-11iflalflfla9T101f115iflf115 

10 Ifint114111116101f115N5911-11371,11111ainffitUnTlflItlideffilltf111915UM'011111 fl cA 11  

113M1-1D1f1151141119,1115ilif1151,1111915fItnalf1ILITa0f115141110111, 1,M,T111115 1W71 16 111rli1ikwriAl 

larl 17 Iiinfahl411.6•901f115q1.TF1f115f1flaTV1fIllAdi4lrfTlif1751.1 ttMtVlil;  18 

Vit-atutlivaInal915iittoilui-Nqviimrgulkiititunmjiailviauraiitunerviiiimpu 
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BOD 11D11,1,91111111,11,td=t14111-11;11f19, 

1,1,41f1-31,1111i1:001-15a4hIfill11915111,11.11P-A1-19J5nflYlii 3 1,1W,, 4 	 12 1131,-AliD1f115 
• 

1.&_11614f1t112,TV1flillidelf115tfllIVI5ttaZ:011115 1,/,Wo.',V1il 15 

BOD DE:111-1n41.1d19J101521141.11

• 

fshi9dIJIni11li1 2 A19l5alli-MqVI9dtt9ll111111011111113JaJfil 

BOD tiliA11119151111trild1111

• 

P-314fitinilall Of11,11,4ttlid11,1111,11qil 12 1Jrirmalf111Chl 

14 1131,-liaTIVI41111510M-11$1)JVla',Vditti-d ttcfld  

15 1.13nildrinii'alf971flfl111111f1 
a 	

BOD oy:iu5ahRf1i1143.110521W 
21  

1.11052114111P').6)41i5nfal 4 ill,Ifilf1-313JVI'11115t1c114T1f1fil COD IlDlttlid111117,11,11vi-altiti, 

dafil COD 9:1fri1611d 61f25t]quAl otliitilIPAndivii-11 53-130 	18-84 9JMSfl5ll/SA5 

113111f1111.1t0151/11MnAIDV131011,IttildllivilrttlidlilfilDdllItflilli1111A52111fUS-111A11,11 

P-A1,1 i00311.13111flehaVITV111,11,11idllentP&JUT15119h1 0.06-0.77 3J6161S'fl53J/105 

11311ilitPflOtill-Pli-31 1.68-5.66 il1afl511/1015 R111 TIJIrilliflaWkinillfl 141,1,1i ttf1Ot9t111 012;6') 

tiM,1,14f1 ilthAoultunidlif-rtfurimbittiatiltuntAmonsiugtufranivirnh 

qt141111A11ivirnaill ttn-diu1tw1alreAnfidutirla1l11dtnidl1i111511ouviltliN39Jitufil,111114 
aidnIitrIqvihAjviDnimillcik1133.natialinnTflilfldillui-AqtlitX11,41106111,-)1 0.002- 

0.006, 0.012-0.052, ND-0.004 	0.184-2.439 3,1aSni3J/1015 0113,111011,1 151,MMIVILIVid1Ofj 

1119h1 0.001-0.002, 0.002-0.022, ND-0.003 ttfl?,', 0.421-3.208 ilflEfli'll/SAS 0111.141h1 

: 
5.1.3 fltliff111.1016110111191111111111/ 

1.13111t11 Total coliform bacteria 11011,111d1119 	18 V1111J-i-1 

1^10i'llttlifl'iltitlifT113JflOcillliflfli43J1915111-11,11r1'1FrOhnillilil''  2 IM11,1111MATJ'14 -1MAt'n't$14 D1,1 

1,111J181,Pilltt1116 c̀HtirlUllA111101figttS1 	 170->1,600 MPN/100 3JflSE015 

it=1119hAfiV,114911J33J1t1a611,1ill 170->1600 MPN/100 3JDSS915 

-ifi6iialpfltufrnAililiiilY11A4114f110/1111 tf13J 1=611'31111AI V-11115f11^1DVILM10,11d1 

17;1111.11,111191/101A'05111fiflcmfflf1513,1114V11111t1151MDfd117911111101f115fil ViliV11511111  

rdita8114 	 toidl 

11-rulltulai 1 Ilint1111DifIlltill VIVI 2 Uit'3 011141111114 elD111111/1nfflifi-3 	7 
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9i- wmA"lait-mtitywilninAlflitit,'91101f11561fl15 	u3ratu411,1111a -ifyi5NEvalvi371,111A0- 

FIVISfflall'alf1114IdElfilltflli9151n2;011115 Vic; 16 1.131-350111411A11. 51NSVI1IIJ GIYI 17 9.13i151 

41V146'lalf1151.1t9Iiit115flainTlf1TIAIDTIVIVI'llif1553J tiflaTlii 18 Ifi6`lt1111114ifIDW156frai 

cis4019,14r-iinluttiNviltufyronili 

9111,litlnIAM'5115413 	 1,111.1TUlfdilfdIlqiU1111^1111P'Sr14111 

9J991 J9lfJl~fJH 6 
,1;14 juni5iwymfitiouli,Lf1101in5flmFil jainiont jaancismot,aitz 

113014n5inn6NraiNviutiunrifiluin'iliquni5vf-miakrminvalmoucdpu nkunnblithirvla 

1451tinAu ttnnip,,naucThoinsTivilavlittNsmotniimillittrIntilapjumihntwalnmiiirn 

9iounifuliitiliTujiitnAigruitma,11NoioCiuoinifililticuifitaumufnumia;viu 1,M4491 

Tiffilt-nolulivrilvitratnfulli'vnoliu4shiwto 	doll) 

5.2 40101-10tiln; 

1. 11111911101A'051914111a1f1511W-J531f115G1TilkiNVf115fnifp.11AtqLMtlildfliritlidlill 

flit1lu3J1nlYie11&61 

inidlIfiDEALAnnlann timin-iiluimnildrulfoil9a;i1Nan5a3moiarrirrinurAhuum; 

tItunlwillm"-15 t"Infl5 i1Ninitilvm11911" 81 

q 9) 
2. fl")5i11115F0A11105-MefailflfUlITY11,110dtVIJO LTIO61111511.1f11M1114f1154tlfltillY1111LtM,' 

v -mtru-rviillurmlialfiuttfrIGulpiqtunirmilmnioniqflinf 



1.151itillif1111 

f1511f11113J3JaAN. 41181.111111114". [0014 1b11] 	 http://www.pcd.go.th/Info_serv/  

water wt. html, (20 119.141014 2552) 

1.1511fnlif1111JDiN. "111052-nqiunivnliel-Snir. [001,11M;(] itild1i1111 http://www.pcd.go.th/ 

info_ serv/reg_std_water05.html#s2. (20 9441014 2552) 
o 0.1 	 A 

f151.1f1-31JtplIdill. "IV11111.111.109-11iffir. [DDIA011] ttiTd11/1111http://www.pcd.go.th/Info_serv/  

water wt.html#sl. (20 iltplE914 2552) 

1-1511f111.19)J9JaAill. qtlicf1111111tMAJDfilft11•9111. [DDIA bb1,1) 	 http://www.pcd.go.th/ 

contact/ FAQs_water.html, (21 1Jt-1141014 2552) 
0, 2, 

f155tUf115 85 5 85 111. tf111411011111

• 

11101411fl ilar,111111f111a114. ITIVIAMTlii  3. WM 370, 2544 

1̀'141/11 	Ites1 fillkumtld1111111111W0191:1C11171 t19:11111.1119,11.11Aill 2549. f-11.1111.1 

fl5111M1J5:1/1111 

'111-7W1.1511,11_,13, 2549 

ililff111M1f15610111111. 6910-1S111Z149,t101111141. 	 1114 

'11f151alifflt1111TVIlil ilviiqtiEN11113.1, 2548. 

1.15flintlU,"f15511f1155"1"I66NADIl661li1911i Millis"; 8 	(vO. 2537) 	aonvnufrmilu 

TnnpnitvPrilkyriuttnimimiufraIR111,-Antiviltml M.O. 2535 LIN tlivivio 

3.119152-noltunirdiluondlcd4iiv 	 tthJ 111 opal 16 

all 24 quinitii'  2537. 

6fl,t91flt2f1Cd. f,1:9109M111:1114qua1111i1. iimAififilciri 4. tlptYlViol. 11418fl5t1:(11111111E11&l, 

2546. 

91/1811311Mliiiltt'Ahu. IlluauffavrapA 	 0115(11.11I1111 

111.11.[DOVII58S] 	 http://122.155.10.139/—itmanoch/manoch/, (21 91)1411114  

2552) 

58'f f111.114L11
A  

Df115"'NE161,fla;igicw -nhaiff ilvtJ. 	

• 

http://www.thaienvimonitor.net/ 

Concept/ priority2.htm. (T1VF1 20 fiquin 2552) 

ttli'dlfilti410153JUITIM111141. 	 toidlchn http://guru.sanook.com/ 

pedia/topic, (21 ilffinenl 2552) 
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, 
r7.11:1111114Filt1:301403J1114 9 illliop5vni. f117V15'n1f151Afp,11111^11.041114111ali i3A1friil 

611110111f11W i111-50141400110, 2549. 

Ff 	 tiletimu4-45o 	 [ouulml] itIld111111 

http://local. environnet.in.th/explain_detail.php?id=172,  (6 91141f11,12554) 
w 

q90-1 ElDqVIII157ttn1W151 wynAtnITA. f1114f1111f100111^11711titillinl.flaralfilf1571,1tMt 

altlitliaJf115tflIIVIS 	 ITleJltinihtliiflfl, 2543. 

05Vitl 

	

	 tifjoltnlir,thiltganilgau. cRuriflflil 1: fliln;f155111115311fl15V1T1 

'inf15511FNLVNISMJ 1.15a,i19i 2545 — 2546 9fIlf15511MIThirrillhaTV101Y1f1 114115t1J59J 

5115A6Jfi, 2545. 

Dolan, L.M.J., H.B. Van, P.J. Whelan, K.F. Akbar, V. O'Malley, G. O'Leary and P.J. Keizer. 

2006. Towards the sustainable development of modern road ecosystem, pp. 275-331. 

In J.L. Davenport, eds. The Ecology of Transportation: Managing Mobility for the 

Environment. Springer, Netherland. 

Duke L.D., Buffleben, M. and Bauersachs L.A., 1998. Pollutants in storm water runoff from 

metal plating facilities, Los Angeles, California. Waste Management. Volume 18: 

25-38. 

Jaradat, M. and A. Momani. 1998 .Contaminati on of roadside soil, plants, and air with heavy 

metal in Jordan, a Comparative Study. J. Chem. 23: 209-220. 

Karakoc, G., Erkoc, E.U. and Katircioglu, H., 2003. Water quality and impacts of pollution 

sources for Eymir and Mogan Lakes (Turkey). Environment International 29: 21— 27. 

Khallid, F.K., H.G.H. Wiliam, D.H. Alistair and A. Mohammad. 2006. Heavy metal 

contamination of roadside soils of Northern England. Soil & Water Res. 4: 158-163. 

Li, S., Gu, S., Tan, X. and Zhang, Q., 2008. Water quality in the upper Han River basin, 

China: The impacts of land use/land cover in riparian buffer zone. Journal of 

Hazardous Materials. Volume 165: 317-324 . 

Mvunggi, A. Hranova, R.K. and Love, D., 2003. Impact of home industries on water quality in 

a tributary of the Marimba River, Harare: implications for urban water management. 

Physics and Chemistry of the Earth, Part A/B/C. Volume 28: 1131-1137. 
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Ntengwe, F.W. 2006. Pollutant loads and water quality in streams of heavily populated and 

industrialised towns. Physics and Chemistry of the Earth, Parts A/B/C, Volume 31: 

832-839. 

Swaileh, K.M., R.M. Hussein and S. Abu-Elhaj. 2004. Assessment of heavy metal contamination 

in roadside surface soil and vegetable from the Wet Bank. Environ. Cont. Toxic. 47: 

23-30. 

Xin XIE, Y. et, al. 2007. Assessment of Nitrogen Pollutant Sources in Surface Waters of 

Taihu Lake Region. Pedosphere. Volume 17: 2200-208. 



illfiN111f1 fl 
V 

amiloulualati-miii-Aunithumlyiulgniviierva\nniu 



Vlii 1 113MW1101/7111441A 

Val 2 113t1i11411,1116Affllti.011117YIndttfil 

71 Tifit,  
‘ 

lall 3 I111lia11111A)01f111661-11V101fi1M1i' 

60 



Vial 4 Ifitlill1111101f1151110dliJd5 

rill  5 1J31,14101f115f115Ffillilititilll 

9,0i1;  6 Iiitli1111111Olfind1511 

61 
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62 
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w 	, 

41111113 9if115t111JACIDdlltiltilalillilitf15 1 a,' 1411,9 ihll 11111,11101`4 al f115 
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11 	4 iit115tfillihOdlltiAlOtilltritf1512.4V11AtfUl (Idill'itaf1)11-1118Ah'Ijiif115 

)11115trI1J6)0d1A11111011-11In tf151`,41111f118i1111ttattf13111411D111fialf115 



A 	 <, st.) 	A 
illiAlil 6 filliAtil 01 um,latilip Oltitt1101 1)11 Meter 

69 

1.111^111 7 t115iM11 DO i11f1d11111 



Silt-WU-JD fl 

ffilinliIi-Itnlit,14901fillAllil 
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1. 11115341t1111:141i11114fllE01111 

1.1 nil-To fl"-11341.1 (Turbidity) 

1) kfltOsliAfl-313J11:14 (HACH 2100N Turbidimeter) 

2) fit-Ulla 

ca 
a~fl1S )c 

L' 	A 
1) 1.1511A111110AWfY)11Ptilallitin01101111501 LI, D:,'Tilf1711/1111q5111491f1 

fl5M,.-dle1f1-313J 611143J1052111i19163.111 

2) ill;ha111,11i41'113J 61j110113Jtillanfril 40 NTU 11INVIIJOT`)Dri111.1114b11161.4 

tt4-Hinallvviaafliowiamiu 
v 	. 

3) f11W1f ati13til3Jf1-)1111114tf5f1'31 40 NTU111k10911A-30d111.114-38111flal.491,1 141 

fl'3111 6111413.1111%,1 40 NTU U2,111111-1Wil91fltf1101 

NTU 	= A x (B+C) 

C 

1110 : A = NTU itid1141.4 
A 

B = 1139J10111MTWTMTOV11 (1MSS911) 

C = 11311-ioneui-)adilifi (3JflSSo7) 

1.2 fllIlifillr,9.991elltillIPUTI4UOMITMJA (SS) 

4i 
If1

A
504410tIM'qlli nill 

1) 115:,'Allifl501`7131,5:11114 0.45 111f15D1,1 9110 019tt,'14f152;flllifIlDlif13111^151-1 

1 111f11014 

2) f151EVLIdai' f1119,11 100 3JflSS015 

3) tf1101V14,tutinnif( (Series N 022A.18 Pumps) 

4) ?„,1)011f1-1111119,flilliflill4fi 103 - 105 811116Wafrid 

5) LOcifflkflWIDi? 

6) tflIDlilWAEN1111411101.1 4 9111,041/1 

71 
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1) 0111-15'f, Wilifl501141,1.41 	twiiS19J 103 - 105 OlfflicIffltciftra 1,11-Infll 1 

if')I1J11/111011.111.01011fltfltVIDiATill,11111.1fl(B) tillif11.1;0111f15011111-11Viiflif11110frtlf-ViNa,' 

1411qflal 

2) 711f1St'W111fIlalfl111,1117`)611flaiDiVflialfTlitfltalqflqiillf111fliff 

3) OfIllflMAPflf5aMllflIDllitilflflitMilAttIA 
OltflDiliff 11

A 
0 tIlf152,'fl111 

ta,111gqfilJt111011flilda 

4) 0").9113111V111,11$110tillitiNV114160t&I 50 - 100 31DSSM5(1611f15a,110f101-31) 

ttA'')13/11:1-latillflllun5-mlet110i'LLMtilfltfltOltlArmq-ifliff91-1104v1trIll bbd J~11b~15e~1f15e~1  

9i-)tYlilfl'1.1 10 31nSS715 tiN2bNtf110119 411 3 Mil 

5) triOttIlltiA)'111-1fIla;q111115010 Of1'111111111-11111Anh (Mt 1461-367t1110113o 

mawriap9Jr1lo9Jf114) a-)111111ovivtlillcitiqanii,i.il 103 — 105 04fr1nsatiorr tflummeill 
ilati 1 is-ailhiliA1111111111111ViffltfiLADi' lat,'411f1111:(11 (A) 

6) Ilaltitlf1;111D114fiff13J15f11:11111111151,T,41611D141 ttG 1"19.MB012,1110 le; bbcna  

11011.4111191-31000f11$1411 550 Olfnicntiorr PiDTd 

TO14111611311MDEJTf1149J0, 9JflSn59J/So5 = 	(A — B) x 1000  

1133.no191'-)061,31aSSo5 

t110 : 	A = 	 flTIJ 

B = 1111117111101fM,'AlliflID1, 

2. ffi5ltAI1V141i191111flii 

2.1 011111f1111191141110 - G111 (pH) 

ei 
inlaluottatldnIdt 

1) AN701769f (MP 220 pH meter) 

2) ilfltfla 
9) 

3)11inwu 

4) f15,T,mviiis6 
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1) 14411414qAllitlrilltil'AthI1150ttnalfillffli1flbitAtlivn- qlibt'alo 1,1s) 
nz',o11,1 ii9fi9511fltd0flt'tbEWillIf1111t0311 

2) tliLltiitIlltfltOli1014149J1911X1149111.1411t1=1111A31D1101tfit0161-11 G12 f1 

o 	• 3) ifilinA'aoAhatAfliTiloblflf1T1 il.1111141,011 

4) iflfililta91T01;1"-)0E1111-0,11 (S1Teltill 19a1113J1911f11 t9181319,tldnfil9Jlflitilf1n 

113Dailfillqi1114T11181V(17M','fllEJ3J1A5111,111,14D 2 ) 	 Mqr(5114111 
11 30 iinci tti-ri5e AfiI1/15M1M1V1fI5l d1w111NtaT1Thd91/14A1atAtlI115fl4-mj1nA'1atAto; 

11MISM,'fl18110,11111,T111 

2.2 nillinlln.loafrifiglat',010 (DO) TG1Flab Azide Modification 

If1A
1041.10(1=q1JAItle 

1) inOinall'UN 300 11flSS915 

2) Irfil7,11119J1tiiliAlq 500 31diSVI5 

3) f151,'UM10-31111-11q 200 9JMSSA5 

4) 1J lt5~l  

5) TIt1IV159i 

7) fifltflOi? 

Allif191 

1) rn5aa;motk9J5nifirrimeolo) : fla',fl16 MnSo4.4H20 480 n59., icutivinuttAi-) 
V 

tolywinmaulklimon 1 5915 

2) r(15WAlel6af111h1 - 	t01914: 

: - fla,'fl1E1 10 	NaN3 11,1111t1A1 40 ridSSAS 

-fllel 500 	NaOH ttaa; 135 f159J Nal 1141111114 

NVILV1-15M,'Wlal 2 1.414Wil-AtI,A)-Iti3J1-11f161.191,1t111.1 1 5915 

3) flWliMfifltil5J1ILI : 1 rynssm = V115M",D106flf1111fl-10 10 941440119s4 
3 fiflSSfl5 

w ' 4)111111.1,9 	: aa,-n1814111371.1 2 	11,1111flffl4 100 rmSS915 f11191,1tM41,110 

tF111f15W1flEfIVISSII 0.2 ()ill LAD 
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5) rmac4;aitiicamulliais'ffirlo 0.025 N : ft'al0igf6h9JIZIDiMIA101 

(Na2S203. 5H20) 6.205 f159J 11,11:11f111,1 LF11.1 0.4 fli'lliolftiinflaq10f11,14 (NaOH) tli'MF1111,11 

falallf151J 1 a715 11111Jyrwrithillufaititiuoutivrn5maioTulaiatom 

6) V115M.,"0 -101.11M5211.4IRVORMJIIJI,DIDIMA : c1 lu1 J 812.4 	KH 

(I03)2  ivii-inutIDTil 1 Sol 
1115111f1113A41141,1sUOV15M,'fl18111A1111.11,1a101JUID4WAIVI : Mt,'11E1 2 

11-111W7,1415'901/1i11,011f1614 100 SI 150 inSS015 1,1'1.1 1 imas915 6 N H2SO4  uM,' 20.00 

97.1naSA5 rfl5M,'fllfJ3J105111-11111DIDIV1911,1091111111 200 c.mssA5 ttA)-Aotovvilliciii9J1fli 

IDI6614420r"1lm.;fli09yw15l11dl5iaimlo 	t9Jdmig6,14vilmmuarlilda1d 

citl4O11151/  0.025 N d'llfl`'fl1E11.11A5211,11biDiMIA19111,1 -314 20.00 9laSS9n f11104401fil1nt1d 

14DiM ISalr61101di5m;aitilmi 

	

0, 3, 	 , 
1) tfilJ6c9DE1111,110-30/1-9M1I061,13(t13J 2 6114N1flIn2.1111,11C11A19711 

2) tglffilInalatt9J1f1TrafiffiA191 1 9n. InallVIIInMEJ6M IM-10IDIfl4-  

tal94 1 c1a107 Tiln,1F111r1"15tflin4cdaltniaDquatil9irrniv-1 

3)1.1q18i1T0 5,̀,-I1DE1111,9111111,1D1D1fliff0d11111'M f-IdlIV(151.flin41,6111611I0E1 
„' flATUWIrinlOd111108 15 MI 

4) 99'1'1 ii1V31141f191t1101.1 5 141i1l  ClUV11,6X-31.F13n50,1Wifl!,413J414 1 rMaso5 

i510b1f15ot1atr1viTmflA111411fia11-90 
; 

5) TIOlflIn-9f1`91111n191,1nf1014M,'ff101113Jfl 

6) 91'911:1191f1IYMIlIDF1111 203 37MSa015 66A261/1D11141.11q1i951.11i 

	

7)1;1111110,111 2-3 	Vitlq 14f1'15M,'MUF1111131,1 a'319114151114-3t1rflIfla,'Mt1 

11V15211-dicialeJ3J1biOifflYIVI 0.025 N iniflIt'VT114V1-15M`I.,'MEATJalf11.11-1dOlald1011 

tthd1141.13111tIVUDAr115MA161911AWABI0017MAIOli1119111] 



fin ti -nnua 

011031310,1',10, 9JflSfl53J/S05 = 	A x N x 8000 

298 

tflID: A = 1139.11ild'UNVflIM'ffltnT105111.4iclaitnfltiDiMAIVIVLIT-19MSS015 

N = f1111141Alliffilrfl5=filtAT10511091(kIJItiDiMA10, 1de759Jcn 

91111f.1019 

015ttilloi-)ptillii-iniallf15111111DOW31,9110'010112110-351411')Icilia"iiii110411,1 

14°11/151' 0-ctitniugnilaalnisuSTIMIndilv1111 1430O-Nlilq1M5511,m9i-)ptilltivittAAliferit, 

1. 001411mornoollatilidhruwilio;i ttaa,'IM00111111X1.4 

1114111 t1ti00lt11J11il1hafrihTla1t101fI1fIVA1t111d16691v14 

2.3 11111/A51VIl9Jla (Biochemical Oxygen Demand) 
e4 

if110,91101=9:dt110,1 

1) 111410 300 9JMS005 

2) /110511951111,1:GUI,110 500 9JaS917 

3) fl5a,-11Df101-311.11410 200 ilDSS015 

4)11-3150 

5) TIrdmi 

7) 41111t,TVD 911'D d-ann-nquqt-ullfliiii 20 0111119501RIOV1 

8) tfltDltil101fllitUl-1101Afl 

9) fifltflDi'  

a-111ml 

1) V15"nt',"difilAIDVITIA1011:11^111^1D5/  : 4  8.5 fl51.IK2HPO4  21.75 

Na2HPO4.7H20 33.4 fl51J iiOa NH4C1 1.7 fl59J 11,itilf1M.4 500 9JMSS05 LLS'AID11111-1 1 005 

d15M,'101,1f1-359J1AILOGliallf111 7.2 

2) f(15WAlUtillf1116101197M10 : 01'010MgSO4.7H20 22.5 fli'llilliflflAda") 

190 1111114 1 S05 
a' 	v 

3) VC15M','flit101.1flaintlfl0154 : na,'010 CaC12  27.5 11511 ruwanuttailia 911 

75 

11111 1 0915 
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4) al5,'fllfltiAlailfifinall4 : ata1U FeC13.6H20 0.25 fl59J 
q 
61.1141flaVita-Ma 

111,11.1 1 S915 

5) a'15M,'altlf15fli,La2,Cf1Satal -11 1 N : 11101fdi'Lliltali91011.1-Hauchlrfiv 

flail 

6) : 	2-chloro-6-(trichloromethy) pyridine '1a5 

Hach Co., 

7) al5aa,'altlfla,Ifla - flVlififittflifl (Glucose-glutamic acid solution) : 

fil1firittani5I1flad 9119ifil1ttliilii 103 01111VISalitra" t1i1-Ina1 1 9f119,11 41flau1tla 150 9lcflflfl5IJ 

itat,'fl5I1f11011ilfl 150 1JaSi15'3Jal'a1011„11,11f1614 ItAj'illaTlIrtild 1 5015 1,010111113j1f1f1T1 

8) al5ataltlitUlfllf,igiariA101 : a,ta1ElMnSo4.4H20 480 flikl luvilfAttS-) 

iFujinA1491.1141J33.non.  1 0015 

9) V15MW106afil ib - — 1,01914 : 

- atalt110 	NaN3  11-1111fI61,1 40 flaSSon 

- alt1 500 fl58J NaOH UM,' 135 f151,1 Nal 11,1111fla14 fliallat'alE1113Jflal 

NallV115D`,;:altlitil 2 1,61I1j1)'3061,11.1falllillfla'lalif1511 1 SA5 

10) f15097afif11,919J911-1 : 1 imssol5= rn5m,,m06-afiliu-IDIDIfl4-10119S4 3 

11)1111,1,9

• 	

11 	: al'a10149119714 2 Il
0 1 

9.111-110,11f1 '&11 100 9Ja11715 

1,19.1115W1f1Sf119SSfl 0.2 

0 	 1,19).4 
1) 1,1114101-300111J1t1J1ild 800 flaSSAI 	crn 	tu mt-jii 20 alifillfalifJa" 

tiAIDirfuleiTii'lhatill3ipplitiillnJ1f1,1 20 alffillratilEfff 

2) tillalfliffal11.14-301111altihaltilfftidlAf1Wl4f15a,'Iklif16'"iati11619J9T-A'M 

ti-maaniou 
0,  

3) Iciscolowilioiat
I
nmn 2 	 2 91-N1T1411.1 

4) 11111151111J31.11a1619faalliiffiliiMaltY0111191-filkt5fliiiiii (D00)9111,17it115 

Azide Modification Method 

5) al 2 ifid 113111q 	LF1311f11.4501J111f19Y30113(1, "19.1ll Ailq4-aeid 1 

fl5a1J1i1f19M1 1.1101101116`1.119i1411150111J1fl91-A5,1'1110 1:1111J011iiqatilflil 20 alilliTaicisOa 
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1111nffl 5 il-IllS-33113J1111133J1t111119f0DflciM102fl101
_
4
O'
1

G
a 1

0
1 11/ 5 (DO5) 0113.17if1111111133J1fll 

6919fOUflcifffl4M,'ffledlifltY7i Azide Modification Method 

fnifi-nnel 

11141'  5 ill (3JMSS015) = 	DO0  - DO5  x 100 

Reflux) 

2.4 	fill'ilf111AoillacYlE111171aflaleflt111111G1 (Chemical Oxygen Demand Closed 

ei tnlolualtaminuil 

1)11flDflEiDelVfa,'fflt1 (Digestion vessels) 9J1d1W1 20 x 150 

2) GIIMIllifklyilad1V1 250 3JdSS0I7 

3)1,01109J (oven) iiqtuviijii 150 ± 2 °C 

4) ii21591 

5) i.1t9JGld  
tl 

1) vrilm'aitanmiluiliivtilenAflitimmiiiiii'udoon'alo 0.1 N : 

141111 f1K2Cr207 (9f1Dillt1iT11-1 130 Olffli9fAtlrf l'fl1.ftad1 2 6I'll3J1)311 4.913 fl51.1 M'fl1011438 

flA'14 500 37mSS015 1i19Jf15A conc. H2SO4  167 '3'1SSV17 1111t1F3.1HgSO4  33.3 f1511 T1111)1M,'fl111 

ttanidauli*Atlawil4-)Eniinkurilu 1,000 'llaSS915 

2) V115M.,-d1tlf150i4ifl : iF13.1Ag2S0, 5.5 f153J al% conc. H2SO4  1 

Gib NI') 1 - 2 214l11 Ag2SO4 'oa;11io 

3) V115M'fl1eJlIA1a1551.161,1FlifttOlDi'  : 	1.485 i153J 1, 10 -711.1111111/1h1I3J 

13.11Eflt15AUW.', 695 rmsfli'll FeSO4.7H201113.11f1MI11M11091119J1d 100 iThSSVIS 

4) V15M,'fl1t11119111111IIJOiritilediEllMinflltliMI : 111 HOOC6H4COOK 111 
• , 

120 011111,9fflIGTIEJVI" i13.11 425 rinEtli'll ilt3M,'fl10$1)-381.11fl&ilLM,1109111.114 

1133.11015 1 a015 IIJIAVflitlIJIRIMi91,131b1M91 1 f151J 3J 0111411 	1.176 f153J Daflit914 ttfla  

V(15M.'fflEJ&fi1fial111f11 500 rOSSII53.100S915 IlliO3.113141f1917.1145)  

5) Vf15M,'fl161.11915211.41,3^1DqrfilDIJIlltilfilliflith1 0.10 	N 	: fl,l'fl1/1 

Fe(NH4)2(SO4)2.6H20 39.2 fl53J 11.4111 1110111 conc. H2SO4  20 il"flSSVI7 
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941141. 1.. 	1 115 111111vtlfrimit6h9Tucitaiciautiurn5m;ainnm53-ruliMrainlolfi5- 

11101Y,Ifffifl1119/ 

fIllillfl111149.19Y149101 FAS 

1461M15lfar9f1109113J911511ii 3.7 NILIVMDfitifliTtYlflgiaDlf115 iflt1141.51 

1111111,6146thglItiAlDn5014hitfliglai 1-2 148q US1L11,7151/4"Thr(15Ma10 

FAS 

9ao59ian%01d15M.;fll0 FAS = 1i33.11M9101 0.1 N 1(2Cr20, 	0.10 

113111915 FAS il;14101W151/1, finSSo5 

91111.911 22 1173J1iliMa1114166M,'V156f19Je19951111-MIATI1141G1d111 

91111q110111195= 91-Jai1111'11 ri15M:fl10114f115 fIlIliflidiflitM1101 Ii3111A5IfTv1111.1fl 

tiaumnio 01J.G1f11.) tiatMtfllEJ (r11.c1S11.) 01.1.c1111.) 

16 x 150 11.3.J. 2.5 1.5 3.5 7.5 

20 x 1509.1.9.1. 5.0 3.0 7.0 15.0 

25 x 150 3J.11. 10 6.0 14.0 30.0 

1) 1411DOMY1,11q 16 x 150 37MSL11015 rlditatniiIAM TFE AillliflBflejDOVN: 

flirJaltlfIlqiMlifIfOrAt 2 f1011111109344110161,1f1151hADLIACM156141/11e1 

2) 6gDf1if9r59J1t1l91D1111191106166M:Vi156f13Ji16199J1.̀:MJ61.191941M101VIDO11Y1145)  

3)111$1`JOd111:111th)MOWIJOEMMEJ tF11.1fil5fltW16171;1911,14f115fiDeJVfnlE44141,td 

rn5m;altano5p1dilloirr61fo9Jlflif1569m ( K2c2o, 6119J' 14 0.0167 N 

4) fiDtr all-150iMPf11101A1441411flfllf11191nafliktn 
 

tiND  Y111149101fIlfladll)  

MDt1111,1Liflrl.11010DOVM10 

5) Tqlfillfl0911t4Alltaild t!AW11111d0flttfl'Ati1J114D109 fIALT
A  

ONVJ141411 

6) 991/D1NV(11141.4169,C6'110141:1119i reflux filaihd ihnitfiflfrilaMdrft'Vf9Jay: 
.19) 

1.91611.1rIfYLIVMDA t11111,'0191(11145nijql,4 
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7)1711111 reflux 11,01101.19,t11111,19J 150 0113111° 	1V1141:M1 2 i1i1J111A1711 

liltkriiqtuvic,11311Dltilmllo,4-arnrirnallurn9sur,vd9arvivuN 120 9Jd66915 

EtlitfliAgi?  3-4 11180 

8) IVIN15111'llOsINVOJAEJ 0.1 	FAS (140Tri* /101111.1111014M1^191) 

%nct_l&nainciTioutiltyAnivio-mttol 
9 	. 

9) Atl'I'llitaitl-361-1 G  reflux 1.1111'611 (Blank) 16S'AVIIA11/1 lliJa44 ,1191iLD 
e 	 I CV 

1M111flt'lhuitoonnactuvrininhulo5taliiiii-Jetillii14 

= 	(A-BxMx 8000) 

(9diSon) 

IAD : A = 1.1311-1t1111D1 FAS filillIfY111911,7151/111.11M4 

B = 1J31.11ill61101 FAS 171114511,111151911A5111111191'Jat11l 
di 	o 	 A 

M = 	IdalThili%01 FAS 9fU1011111f1151V11,011/1111fil M. liflf1511,1 

11-an14 

2.5 nilltnlialiliiiiiiwolociisiAlefftvloloolitrawaoluhlorlarnAlain nein 
a 

IfV
di
10.9110/nr,q11 11101 

1) dlthli915114101i1WIDI ill  400-490 lflilli1J015 (UV-1601 Shimadzu) 

2)115MA'1l1fl5011t 1") :1111011.1,61X1147t1f15fltlat'llltAilA)1100f1$11-3E11.1-111hinl 

M,O1q11M.,'W)51.1.8ntfitolut-i-fill4viniarrtylo1-19iilviinllictiva-Tu64614 

1) conc. HC1 

2) V1-15WARIllTLF1tWV1-i9JSIJIWV1 
0., 

11 , Villat;n10 A : 	(NH4)6  Mo7024. 4H20 25 f1511 11.11.11f1M1 300 
0 00 
9J ca ca ca f15 

11. V"151E1B : NH4V03  1.25 {ITU Ifltlf115?1'3J141,k41,11f111kl.1 300 

ildSSAS 1/111111111l14-11;11J conc. HC1 330 9Jm11915 11V(11M,'ffleJ B 
VI V_ 

llX11,1(1r115nfliEl A '01111V115M,'fflEl B LMTA111,1-1flM1194 IMillJ105 1 .SV15 



3) V115M.,'fl109J191511141AIDMIA101 : Wcf.fllt1 KH2PO4 101.1L1114 219.5 

1.11f1Ma14f119J 1,000 iThSE915 (1 ilflSS915 61101V15M,'fllt111= 50.0 ~aJ~~15fl59J PO4 P)  

lin1191fniri4 

1) tli'iriltDrualjui-mdillvTiflunDil 111:m511611d 8 

2) 35 i'MSE0'1511101700flil 	P 0.05-1 ildStITIJ) 

ellflOfl 	riarta4611111fl 50 9JmSE015 (1130511.131.1101) 

3) 10 9JflSE015 ff15M,'fllelit-31-11.411,V1T1I3J1.11WVIttA11.1Dqllifill 50 37ASS915 

1,611d11M41614c1111 10 IA 1,1.A1A11111.1ifltilf-1159M11814ktVfl Irlf17111011f1M1 490 14111113J015 

4) f1151011EnJf151143J1715,111.4 :1,91103Jf1511"13J1A5111.11AIDVMA101 

9101V(15W;Alf.11^10V1114911J1015111A141 (0, 2, 4, 6, 8 UM,' 10) ififilililaiEntilJo'hOd1141141.11.11 

viitniut913.141,16UOlrf1W10 clAIOVIAMJ1915211,1d11/ YIND91fl5lcolfillfilf115tIff1SIALVilili014 

1J14n5q1 it-n- irl 9v14t- 511AltA110151 	 Iflod- u 

fnifiu-nu 

= 	 (1131,191rraim 50 9lflSSA5 ) 

1.151nA5'$i'Deill,37ASS05 

cranum, tlimonrovilutaloi-mdiljifiamilliiiofilfintIonguurnait1916.11,1 

100 ilaSSon lattliwt;ololviinvicolanmpubTficdianovuDlrmat;nitanmpurviit5ii 100 

9JaSSA5 ticuriurillirfn1111,9513J99114 

2.6 111111f111z,V11111UM,Itall (Heavy Metals) LlalYtTlf117,1t1 AAS 
tv 	 t" 	 o 	 cv 

f1154f11111111133J1illiMiall`Wil
GI 

I.VW1f1511,1111f115 -31,t151niiM1V111,1f13,11111N1 4 

9f 1d~1 14bifi t91vf12 1.6t1qtilMJ 1111f1 TlO4tt119 Ifltitflt0,9 Atomic Absorption spectrophotometer 

ei 
tnl

A 
oluattAzqcd null 

1) tf1101D,'0109.1i3fItIMJ9facIA1414V0.1111I115IVII91310a Atomic Absorption 

Spectrophotometer (AAS) Moeld AA-6200 Shimadzu Japan 

2) 611-Mflilhatill1111Adlfliifl 911-110 2,000 qflinffiik,151.1F11,11015 

3) fifltflOi? 

80 



4) 611 -M i0113111015 (Volumetric flasks) 

5)911iVa 

6) fllt,'011if15011,110if  42 

7) 401,Niflr1151,t131 

8) I11111A1A1 

9) 9:01.1 

10) tf1101GiS'ln010"0 4 611111,i1 

11) ILIfi51.111Jo9i 

12) IVATM1V(Flflical0111U14 (Polyethylene bottle) 

1) Nitric acid 70% v/v, Analytical grade Merck, Germany 

2) Hydrochloric acid 37%, Analytical grade Merck, Germany 

3) Standard solution of Cd for AAS (1000 ppm) Merck, Germany 

4) Standard solution of Pb for AAS (1000 ppm) Merck, Germany 

5) Standard solution of Fe for AAS (1000 ppm) Merck, Germany 

6) Standard solution of Cu for AAS (1000 ppm) Merck, Germany 

1) V1156ufl1011-N1if11,1111111,1 1% 

TIL1J914'Vfl5M,'fi1E111”111.1WifIL49J41.1 70%111 1 9JMSS915 lim111"Nliw1.1i9J1915 

11111fl 1,000 ilaSSon tiSnliui133nonwaoilinmacactrimiu 1,000 fiaSSon,-,14V(15flrAltl 

fl5q111013f11411411 1% 

2) V115MT,fl1FAJN151114 Cd 

iltcdo4vr1W101,11V15211-1 Cd f1111.11,1111414 100 rmSniu/Son 9i-)011)If159J- 

rdmi 0, 0.25, 0.50, 0.75, 1.00 UM,' 1.25 il'flSS915 lviN11-1611 -filiWdi9J1V15€ULINI 25 iMSSA5 US-1 

clifir1131.110154-1f1fl”111,1013f111%411 1%illt°.'llff15M,'fl -101.119155,11.111131t1'111.1t113.41,111(111511 0, 1, 

2, 3, 4, UM,' 5 01111.616'1J 1,1h111.1151911111dr(15MAlfJ9J1915211.1illliLlitilflITIAIIJ19152114 1. 083i 

Atomic Absorption spectrophotometer (AAS) 

81 
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3) ?I-ISM:D-101119152Th Pb 

iirdnoirmmoulo12114 Pb frillIt611141,1 100 roStlill/SVII 410111If1111- 

1.1J010c 0, 0.25, 0.50, 0.75, 1.00 11= 1.25 iMSS011 lri111,16U -NliWd33J10156111,1N1 25 31DSS411 

It5111.J3Ino14-mt-nol11ding1Jgh4 1% 'cimaleirmaa;a101110112114ililf1T13J1.401,ILYilfill 0, 1, 

2, 3, 4, UM,' 5 01111414111 US-3ifIlJ15141,111V11IMalf13J -1011111,1inliflailf171143J1V15311.1 1flEJI1 

Atomic Absorption spectrophotometer (AAS) 

4) T1SMA1U111915111.4 Fe 

111,1101h15fflf1L1011211,1 Fe fITUJIAJG 100 91flSfli'll/S915 4-)oluitiA-

rdolii 0, 0.25, 0.50, 0.75, 1.00 UM: 1.25 ilflSS011 lvillIVIY"filiW1133J1A56111-110 25 9Jc SS911 US') 

tlilli131110154-30fW1111013nvihniu 1% i11904V11M,'fl101.11011211.4iii1M1111.4114111E141611 0, 1, 

2, 3, 4, WM', 5 0111141A'llUSTf411.1111111111.1rflIMflle11J1015211,1enViiiall1111141J19111114 1410'A 

Atomic Absorption spectrophotometer (AAS) 

5) V115MA-10111015211.1 Cu 

ilkikloiff -M10111015111-1 Cu n-m141.414 100 17mSni1J/S415 41 J0I3JlY1511-

rdoloi 0, 0.25, 0.50, 0.75, 1.00 1.1."M`,' 1.25 3JaS'1i015 lim111,111"NiA113111M5111.41fl 25 9idSS411 UA'') 

1.J T111133J1 A5.  4'1 El 541114034h3l3i111 1% ctmleirrn. flt,'dlouloninAilfralut4116r1141.141611 0, 1, 

2, 3, 4, tta,l; 5 01111Alkl_laTflIJITIVIIAMIM,'Mt.11.110151114ATIli'LlTilf1511A11J1915211.1 IflEJTi 

Atomic Absorption spectrophotometer (AAS) 



tl 	Q., 	I 
fi15IVIIMJG116E111941 

111q1D611 200 ml 

till Nitric acid 0111411 10 ml 

Digest 11,01111^1111 (Hot plate) 

91dt11RD1133.J1015 10 - 20 ml 

1,11111n501A6115Z,'Mcitl5D1LUD 

cdi111133J1A5ifhl 50 ml 

11111Fitt111V1141E01101 AAS 

4 	.0 	c!' 
fi119N91 8 t1111,01IFJ9JA-J0011141T,f151nillliMit111:1f1 (U5iFJ, 2545) 

01111 23 0111-111,irffildlW11416110111151151tifl (LOD) LLM,111UM1t4-11101f1151f151n11J5111ild 

(LOQ) '110,91DM-111Th 

Element Wavelength 
Slit width 

(nm) 

Current 

(mA) 

Limit of detection 

(mg/kg) 

Limit of quantification 

(mg/kg) 

Cadmium 228.8 0.7 8 0.005 0.018 

Lead 217.0 0.7 12 0.007 0.023 

Iron 248.3 0.2 12 0.010 0.034 

Copper 324.7 0.7 6 0.013 0.043 

9i1J1E11119 : Atomic Absorption Spectrophotometer (AAS) Moeld AA-6200 Shimadzu Japan 
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3. f111-11f151rVdiciilill4c1111111 

3.1 f11154111A1414049aliltlfilf.1 

f115911-WIllitlErlailttlJfIc11,18 CF.13J1461,1Dfil: 3 litIO 	MPN (Most Probable 

Number) f-11505-A11191f151`,t',Vrijad 3 41491014 'AO 

1) f115A5-39rf0114110,511 (Presumptive test) 
05'./'  

2) f115915-HVO11911,1011014 (Confirmed test) 

3) f115915'NVOIJ911In941,54 (Completed test) 

f115015-AV0119? MPN 	titlIf11505-3911ATIVTIAlliflilkitlitrtallEJOliltlf11541141f111111Vin 

ihtli111114A1,1113111ild lflEltP 1061101i-itracuitufiiltioisuctAtiiatilwi-)atill 

1) clifflOflttfiTIAlf 01.1delk (test tube) 911410 20 x 150 3705S915 

2) 11c 0qAf101flf011a5LL51J (durham tube) 9YW19°l 6 x 50 iTh5S011 

3) Th9iqi911-110 10 um', 1 9J'd'''6415 ilrl1un15ami1tiSattA)-) 

4) 91`4',IrltIlttOMIDEMS 
A 

 
3'  

5)1111110111D (Wire Loop) 

6) 1701111112.11f0 

7) lfle.1111161Jilt11919'liThil1V11116-30d11 

8) lilfilliniliin1151.10t119i1Deill 

9) Lactose broth (LB) 

10) Brilliant Green Lactose Bile Broth (BGB) 

g 
1) t8Dfl5t,111J111T1,11-MDOWEJ11910 111111 3 St,'A'11t1M:141V111.1 5 IliflOfl 113111f11 

A 	et 
1:191-3DE1141/19Nn

9.) aDfAlWThdilfil,11`111VIT1411 10-1-0.1 1Jn'a915 1130 0.1-0.01-0.001 

iidSS(915 

2) till Erld(416f11141.11411flaqUfi")C1;1_1551011115 Lactose Broth DOWV61.111flD0 

Matt5111Aanillii'llpoodatitrufautt4-3 

3) VUdiGuwctiNhatill 

4)14 Steriled Pipette 'MAN 10 iMSS915 V111-163Ddlliid111,191flOW11551 

01111Silln-A9J9111tfltl 2 !Nil (Double Strenth) 114-)14 5 11flOAci M.,' 10 9JMSE9/5 
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5) 14s)  Steriled Pipette 11141fl 10 il'aSSVI5 V11f19T1Dtilliria111-111MDalll559. 

D111151,11MVill14111.1f1F1 (Single Strength) :'"I'LlT1.4 5 liauoim-, 1 9JnSEA5 um,: 1 9JnSS9151ri
ad 	

N 

llamOWV19J Steriled Distilled Water 9 rnSS015 Nfi9lif11IN19J111111601111611d13i,191V198  

911 1: 10 

6)14 Steriled Pipette 1.1141B1 10 fiSSVIS qqinliNVOJ91f1GUD 5 1VM111.1110d)1 

1J5590111151.411111,111f1F1 (Single Strength) . 11111-1 5 IlaDWTM,' 1 37ISSA5 (L10191f11-110°1')DEill 

qt-da9-11 1: 10 	1 fiaSSo5 vc1,17niv-i9i-lptill 0.1 In. 

7) Old-1YMa At1119 AD1,11011115MV11161.11116''IDEi114-30;11  

8) 11111M0 011111110 111L1111.,141011,1401111111alfaii 35 ± 0.5 D5ff1VIrdiciltI1I.  

i)fl1 24 ± 2 97)1111 
CV CI, 	 9) 

9) alDf151J 24 ± 2 97'11111 11111flOM11.1f11/1119JM.11915-)99fil% VMDflYllflfifIloIS 

NM.rdflliflOWVillitrW11119S11111JD1111,140111:1^11,'VilDoi0914f151_1 48 ± 3 411111 1.111111111J1d11,1G0 

'Ont-IfsmiL vmaqTki-lotiicislilrou-)n vhuvmaqilliittioNicislilporiluncu 

Ifilq61.11tM11Voirf11.115fltiOUrrn10 Lactose littlarISIA .4101111111,1JA5191tf5ia,11 

1114'1140u 

il-rviflpoifillYPOInf191flt115051eitf151:41)\-It65f1111015'44014611ViDIKM15  

ti1WIJO101-0"11.111i11-191f111aDfliltf-41ell'n111411aDOCii1D11115TIIM Brilliant Green Lactose Bile 

Broth 

104111iiillA'flliill'1.11411n0Ottf11ii1J559011115  Brilliant Green Lactose Bile 

Broth 

2) bell Loop chfluvi-31InvittrillaiitiviinDil 3 ilflS11.105 fl1-111^111111111 17'1'114 

ttrwv:LallilltrvmDwillilcoinfluX-Alvilanilollu Brilliant Green Lactose Bile Broth 1/1911 

f151.111f1VMDO 

3)1711VIDDfliid1t.114Dfl111.1I41011i1;  35 ± 0.5 Olfilt9falgitiV 69i1-111fl1 48 ± 3 

4) lrd0MA 1A 0fv 1,11T113J19alllifldriallIf  
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n1191114MilnNUCIliljleei 

1) tiltd091f111D631113(ND111f111-1171,101461011J14 Plate Y13JO11115 EMB (Eosin 

Methylene Blue Agar) iflE1f111 Steaki"NT14 

2)1711D111.1011i1;qfUililil 35 ± 0.5 alfnMaftlf1" 24 ± 3 i1i3.11 

3) tSonljailiiirloi-alttolatGuntliZtanfibuiflmvilattluinnpaa; 

4)191 Steriled needle ila-)1111111villthaawiN551D11115 Lactose broth 

ViflOal;IJ551D19115 Nutrient Agar Slant 11,&117411711 2 11aO4IJOI.S1 35 ± 0.5 alf11111DIRSEM 24 ± 

2 iSA111 SI 48 ± 3 9711111 
I 

5)1411101119M
ai  al Nutrient Agar Slant 1,1J601.1 Gram-Stain 

6) if0194T.IflAMMI155011tallA Gram Negative Bacilli 

MPN 

IchillfINflT14-31.491flOOliVIIINW1nflillf115115'N'itfl511,111115015-A11151 ,1141,191% 

ilfildi11,011066hdrliftpilf6t411111J1tilt.11.1f19JA1I11 MPN 	 MPN viD 100 8lflSSO1 

110A1:11$1'3DtilliiV15-3611151t111(01511ii 24) 

11111: 	 alftlf1M1f15651 011111i (2548) 



G11114 24 01115 MPN 

fl1114lgill11.1111 
uostoiiiiiiittufautuirfilitAiniu 95 %iyawfroetifilaustnnuifilltru. u 5 1188611164101714111lirr1:31 

10 	.0.114n. 
41t1lUtillSii 

iihrus inn 
RISC WIT10111314113711S5 % 4huluvise61 

iiliustrm 
Ail stiiirnuttairu 95 % 

MPN/100 iisi. 
4 	. 

If111111 114nii MPN/100 VA. Ritrii 14n-i, 
0-0-0 <2 - 4-3-0 27 12 67 
0-0-1 2 1.0 10 4-3-1 33 15 77 

0-2-0 4 1.0 10 4-4-0 34 16 80 

1-0-0 2 1.0 11 5-0-0 23 9.0 86 

1-0-1 4 1.0 15 5-0-1 30 10 110 

1-1-0 4 1.0 15 5-0-2 40 20 140 

1-1-1 6 2.0 16 5-1-0 30 10 120 

1-2-0 6 2.0 18 5-1-1 50 20 150 

2-0-0 4 1.0 17 5-1-2 60 30 180 

7 2.0 20 5-2-0 50 20 170 

21 5-2-1 70 30 210 

2-1-1 9 3.0 24 5-2-2 50 40 250 

2-2-0 9 3.0 25 5-3-0 80 30 250 

2-3-0 12 5.0 29 5-3-1 110 40 300 

24 5-3-2 140 60 360 

29 5-3-3 170 80 410 

3-1-0 11 4.0 29 5-4-0 130 50 390 

35 5-4-1 170 70 480 

3-2-0 14 6.0 y 	35 5-4-2' 220 - 100 580 

3-2-1 17 7.0 40 5-4-3 280 120 690 

4-0-0 13 5.0 38 5-4-4 350 160 820 

4-0-1 17 7.0 45 5-5-0 240 100 940 

4-1-0 17 7.0 46 5-5-1 300 100 1,300 

4-1-1 21 9.0 55 5-5-2 500 200 2,000 

4-1-2 26 12 63 5-5-3 900 300 2,900 

4-2-0 22 9.0 56 5-5-4 1,600 600 5,300 

4-2-1 26 12 c5 	( 	5-5-5 >1,600 - 

luiwii4smilIA1..virmrnmCititnAifi-vilnnirmtlurivilulfila'tolinnirarmaixvillemlivrtvalt5IT6  (Thomas' 
simple formula) 

MPN/100 1.16 
	 411.musiframiill:iusu-)n X 100 

1.m.lunmmi8m 

87 

: tif1096f1512Altlilli-1111111 VV10111MdflItilt.1111111 (2548) 
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01111 25 lintliltflenfl'illlit91110i111/111r1F1F11101filklfil015'W1Aqt1111111111 

Independent Samples Test 

Parameter Results 

Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df 
Sig. (2- 

tailed) 

Mean 

Difference 

Std. Error 

Difference 

q toi 

Equal variances 

assumed 
.151 .700 .891 34 .379 .389 .4367 

Equal variances 

not assumed 
.891 33.667 .379 .389 .4367 

filfamiu 

Equal variances 

assumed 
35.300 .000 -9.621 34 .000 -456.1172 47.40633 

Equal variances 

not assumed 
-9.621 17.445 .000 -456.1172 47.40633 

fil9104119111191111M1 

Equal variances 

assumed 
16.57 .000 -4.959 34 .000 -34.8456 7.02612 

Equal variances 

not assumed 
-4.959 22.337 .000 -34.8456 7.02612 

filnisIllivIiii 

Equal variances 

assumed 
.098 .756 -2.057 34 .047 -16.156 7.8523 

Equal variances 

not assumed 
-2.057 33.899 .047 -16.156 7.8523 

pH 

Equal variances 

assumed 
.391 .536 -2.422 34 .021 -.2439 .10069 

Equal variances 

not assumed 
-2.422 31.888 .021 -.2439 .10069 

DO 

Equal variances 

assumed 
.154 .697 -.836 34 .409 -.3800 .45432 

Equal variances 

not assumed 
-.836 33.325 .409 -.3800 .45432 

BOD 

Equal variances 

assumed 
.356 .555 -7.087 34 .000 -2.361 .3332 

Equal variances 

not assumed 
-7.087 32.918 .000 -2.361 .3332 
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Independent Samples Test 

Parameter Results 

Levene's Test for 

Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-tailed) 
Mean 

Difference 

Std. Error 

Difference 

COD 

Equal variances 

assumed 
.685 .414 -5.258 34 .000 -44.67 8.495 

Equal variances 

not assumed 
-5.258 32.638 .000 -44.67 8.495 

inintuviorrivic 

Equal variances 

assumed 
1.791 .190 -4.598 34 .000 -1.0100 .21967 

Equal variances 

not assumed 
-4.598 27.854 .000 -1.0100 .21967 

113infinitiourin 

Equal variances 

assumed 
.820 .372 1.955 34 .059 .00211 .001080 

Equal variances 

not assumed 
1.955 19.905 .059 .00211 .001080 

Iliwituniti 

Equal variances 

assumed 
13.392 .001 7.508 34 .000 .02378 .003167 

Equal variances 

not assumed 
7.508 24.687 .000 .02378 .003167 

iliiiituvitiuml 

Equal variances 

assumed 
5.794 .022 .736 34 .467 .00028 .000378 

Equal variances 

not assumed 
.736 27.407 .467 .00028 .000378 

IlimiumAn 

Equal variances 

assumed 
.422 .520 -2.920 34 .006 -.64989 .222589 

Equal variances 

not assumed 
-2.920 32.385 .006 -.64989 .222589 
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01114 26 t1.1181tilUIJM1M91floillY111Viiii611011135J1flillit9151111,1661M141N-0111110A 

IIIIYIErlA'05196150 1J 	 1pfilf1511.1 

Descriptives 

Month N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean Minimum Maximum 

Lower Bound Upper Bound 

iruitui 18 .1844 .13179 .03106 .1189 .2500 .02 .45 

141t111 /fifth  18 .4711 .66634 .15706 .1397 .8025 .06 2.97 

aitytouu 18 .5339 .66087 .15577 .2052 .8625 .10 3.01 

Total 54 .3965 .55826 .07597 .2441 .5489 .02 3.01 

ANOVA 

Comparision Sum of Squares df Mean Square F Sig. 

Between Groups 1.249 2 .625 2.087 .135 

Within Groups 15.268 51 .299 

Total 16.517 53 

91 



dlr,-ArPfl 

1. - murrir (fi111J1l'ltj) :5415. 11Z,111 TifSZ,'"Ilfffl5 

(1111116:1111111) : Dr.Piyada Wachirawongsakorn 

2. 1A11111.11U17G111.11tilKAIV1111511 : 3 6501 00149 960 

3. Vi1111111411t9.1i11 : D19156 

4. c1;04 : 	 Vf1111ilitilfflrf011itltrfilh 11 

ucvn-IntrAn-rniOwlfluu 
DAVIN iJ.N111tl ll1fl 65000 

1111. 087-3186381 

E-mail: piyada333@hotmail.com  

5. illt111111r111111 

2548-2551 
	

Dr. nat tech. 

Department of Water, Atmosphere and Environment, 

University of Natural Resources and Life Sciences, 

Vienna, Austria 

2543-2545 	IY1t11f11M143.11111Altii91(f11541f11511Nt111155551J1f1i1M1.,'Fflii-filk11) 

flild1.1fl11915i11rfiliTli'llellfl5I5511111iLiM,i111.1:191h3J 

anuille11681-11.51115 

2539-2543 	511E11fIlff9141101410 (6t11,110111t11) 

1111151(101A'tnit1111111 



6. 11U11911fl1iki1lThilliligiliffil 
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• Soil science 

• Forest management 

7. 1J1r,C1111111t1d111111;1111i0slifilf1111J3111I111416.11'11/11E111,1110t./1101-10f11.11nThi 

7.1 	.11115410c1;f51
0 
 6:1111 

1. 11'11111111f1111111 

401111,11111: nill'illivAtinhiniinIALFInTuniln-nmun-isist'Al41111N11,1 
I 

UMAIT111.11qt11/11"6)41111711
A

M
.  

11/51011111f1T11M10951.11,100fllt41E0512tIqfl1011,1911151191011  

111,11111,11flflaf114111191.1fliAll'nis 

Elt1101611f11-1111,1: 9n1f13J 2554 — Sal 11f11.1 

111111 ,.14.11111: 	507,500 Ifni (mliirlyuluthn.ntuwinernInliv 

Y1k1lZ;f15511fl15filffliiii01.1”;f1111111414114111161111.10,11111MAIIn19S613 

riatiim: nth.) 

2. I9 1111-Y11,11.11111 

1101t114011: fl15i1f111t 141M1V.1111i141,11ASaininrdalitillaffiittal'im 

thifflifloTinilibilill n564111111 A:5'111114 a.nlian.1114 

itt1tilD14161114111: 1J911f111 2554 —1411f111  2555 

1111.11t3.1101: 	486,000 11171 (ffill1f11411-141J111,1.11tUTlflf?111114111 

Ailla,11551.1f115f111'QA11R01:11: A'fla.) 

3. 791i9edi1if111 till 

if ainlAwn: 1.172.',Fnrin -nAnalvinlitidnivin-niphitavnTumninniscai 

linflIT01411M1141,11 

Itt1a1D1Alifild111,1: 5l611f13.12553 — 611t11.1 2554 

•1111.11:14110,!: 	180,000 11111 (dli'llff14111111.11t1.11tIlUfl11111411,1 

flt11:',f15511A1111,11,i4T1Fi: at.) 



4. 4413JIn5o155iii, 
s. 

ISO if11,11111: f115111iD1f11541f151=111151.1 	 alffilla11011111101 

9.q415ii4a1t1alci 2) 
ir,M,'11D1616,11-1.9114: 11tiM11f111 2554-Vititiflfal 2555 

	

1,200,000 	u -rn (V11111V14,1,141111511,11t1,19111A111Fl1111 

flita311111f115501.111115117: T1f.) 

7.2 

1. IT-thotTlif1I4fl1I (dap) 

f1156111-1511M0fil461F1141.1.4161101D441115iInfmuimviD16.14 

9.9011Fmti 

Ir,E11:11D1611i114,9111: 61101014 2552 - 61.161611 2553 

13l1bt111fU: 	1,000,000 WTI (VII1Jfr1/4114111115aallf1191flen11111111 

flildn1151111155Elirkinlii: '3`1f.) 

- 

2. ii11111'1111111111 

volf11.11111: fll1Fw1V111.191119r1DWIt11/11111f1P-A1111.1111,11A'r1511ffiVilp 

Vflf15111 (rillIT1VAdi')) 

f1vo1u14 2552 - 61,101011 2553 

41.11.11:-'1110,!: 	50,000 11111 (fIlitlfflitiAlithnflilalf11J11-1571616(11115f% 

crijnV4fim) 
waAiugilan4: qiummiiilwlultanifiviolausitrigkorfum (ri-rw 

Tia;miLfil) 	 115f11111161fIlMlif  

7.3 	111ft,'ffilf111011111611i1141411,9111164141 

1. 44n-illnlomunr,411--nliiiti 

401fIlln11: 	Ifislt-mioAluol—ltr(Dimtunlvrtilt4 auutralluujv 
11101111T1f1115g.:5115413 9.17hitN1n 

1.1f151f11.1-itrilfliJ 2547 



2. ilfIliklitM,'Yltd114.111-11fIlall 

14154fl1SLIN1,11.1a11if111fl15111G1101D1Un'f111101f115 

FisILLWXD11111113114i1ID1111111i1161A'011151111 

111171f111-fil'ilf11.1 2547 

3. 1A1111t11,9011 
7 Vatfl55D11: The project of Emergency Supply of Agriculture Input to Flood- 

affected Farmers in Northern Provinces of Thailand, Nation FAO Consultant, Naresuan University, 

Phitsanulok 

In'alD1611"111-1411-1: rVit111111f11J bld21Yl1J 2546 - 
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