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ABSTRACT 


TITLE : CHARACTERISTICS OF SMALL SWINE FARM WASTEWATER IN 

KANTHARAROM DISTRICT, SI SA KET 

BY : JERAPONG PANDEE 
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CHAIR : ASST. PROF. SUMANA SIRIPATTANAKUL, Ph.D. 

KEYWORDS : WASTEWATER TREATMENT SYSTEM / SWINE FARM / 

W ASTEW ATER CHARACTERISTICS 

Main objective of this research was to characterize small swine fann wastewater in 

Kanthararom District, Sisaket. Swine fann model currently treated wastewater using natural pond 

system. Influents and effluents of wastewater treatment system were collected during November 

2009 to January 2010. The results showed that pH (6.37-6.88) and TKN (21-148 milligram per 

liter) were in standard whereas BOD, COD and suspended solids over the standard were detected. 

For the influents, BOD of 1,001-1,045 milligram per liter was 10 times over the standard while 

BOD of 423-470 milligram per liter from the effluents was 4 times over the standard. For COD 

analytical result, it was found that COD of the influents and effluents which were 1,442.5-1,687.5 

and 673-768 milligram per liter, were 4 and 2 times over the standard, respectively. Suspended 

solids of the influents which were 1,550-2,696 milligram per liter, were 10 times over the 

standard. Although the wastewater treatment system could effectively reduce suspended solids, the 

effluents still contained suspended solids of 308-339 milligram per liter which was 2 times over 

the standard. The above results indicated that the existing wastewater treatment system was not in 

qualified; organic carbon and solid removal performance should be improved. The system could 

be developed to be stabilization pond or constructed wetland systems. 

http:6.37-6.88
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. "" 
UJIUfll1~1IUU~lU 

1 2 3 4 5 6 7 8 9 10 11 12 

.... 

o "".'5. Ulln''UOfla~lU1\HJ 

, 
.. tI i 0 ... '"Vl11Hn 1.2 ~lJ 1~lJ1W umnn1,W 

1 UJfll 1 
. .... 

(.Uln)'lU1UI~U 

.... ' " :
1. ml~111l11flll~l1fJWflTW'U1 8,000.­

2. mli~iil1t1ullJmlflm116n''l~ 2,000.­.. ...., ....
nJJn.uru 10,000.­
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1111'n 2 

..."" "" " 2.1.1 lliftl'mu'''qn1 
~ .a .a t QI QI Qld JOlt! 

ftl'l ,,1tJ~qmlJ'llt1n:am.lllU~n~l~n'U~ llJnfl'l!l01::; 'n 'U 'q un::; 'II 'U lF1'n V'n'U 'q qmfll '.i 

.. a.1 ,~ I 1!1 't!l 't~ I d ~ ,_~... ... ...'t....... <I 
lJV1~ 8 LllV'U'II'U lJ 11Vl111'.i lFltlL'U'U m'.i~'U'lVtln::; 16 l'Ifl'UV1111'.il'Un::; 2 n lnmlJ UlJ'n'U'q 

JI 

f11'.iijm~ 7- 8 L~V'U Ul11ii'fl 100 - 120 fllnfli'lJ V1'Hl'.il1!'U ltJ'.i~'Ufvvn::; 16 fl'U1'Un::; 2 nlnfli'lJ 
• JI 

fl1'.iillfl1'.i~flqfl'.iLijvm~ 28 1'U (Ul11ii'fltJ'.i::;lJ1W 6 fllnfli'lJ) fll'lLWflun::; 

~lt1UlhXfl'.iV Vfl' tJriV'U 11ltl 11f~flqfl'.iVg''UflVfl1~1JflV1JtJ'l::;lJ1W 3-5 1'U U~l~~~1f.IVVfl' tJ 
JI JI 

V\i'Uln~v,b~'l::;11iH'Ufll'.i'H1~lii'U11~VtlltJg;l'U:::n:::nlVul'1f-aflqfl'lfl'U11'"~\llfl11fh'UlJUlll 
"" 0 OJ

2.1.2 011111AU,"I::;Ul'Ufl'U'I'1111'Uqm 
• JI 

2.1.2.1 ffl'HJl111'lfiijtJ'.i~ 1fJ'lf,.r~0fl1'.i1HtI.:Jqfl'.iij' 6 'lfUll '~uri (fl'.ilJtJi1'ff~{ 

2552) 
II II JI 

1) U1 '...rU1ff::;V1fulriqfl'.i~nVll11n1tJfl~qfl'.i\l::;fl'UU1tJ'l::;lJ1W 

5-20 ~~'l~V1'U ~llJ'II'Ulll'llV~qfl'.i 

2) 1tJ'l~'U ijfll1lJihti\y~Vfl1'l'\l1\y'~'Ul~'IIv~qfl'.i,btlfffl~l'ifvlgvun::: 
,rI'UiY1'U tJ'l::; flV'U11"'fl~ thti\y'IIV~-lHfl1t1ff~11tJ'l~'UtJ'l::;flV'U~lt1 fl'lFlv::;iil'U VgtJ'l::;lJ1W 

30 ')SUFI fl'.iFlv::;iil'U~~lLrI'U 10 'lfUFI '~uri 'nCH'U LlJ'n111 lvu'U 'nl'nl~u~'U VllfjU'U 8ff..,;l'U 

'VlClf-a';'U ~CH'U V1nlU'U 'n;lou'U Un::;11H'U 

3) fllfi'U'8LFI'l'n LrI'U01111'l~'1f'nii~~1'U~L;tlfl41tl '1 ilm11l'.iLLiI~ 
II •• 

Un::;U1~ln 'lllJ'tJil~lVO'tifiLrI'Uff1'UtJ'l:::flV'U''U1~Q~'Um111'.iff~1 

4) ''IIiJ'U lr1'UV111l'.i~11f'n"'~~1'U 'oV'U L;lvlfi'Ufllll'U'8Lll'l~LL~hf 

5) U-l1i1FJ LL-l1i1FJLrI'Ua.:J~lLrI'UlJlfl~qll dl11i''Ufl1nh~l'U'IIV~-lHfl1t1 
ij111!l~UYllJfffHfl'.i:::~fl Un::;~l'U l'.ifl ''U-l1~fl1t1qfl'.iijLL~1ilFJ lJlflfl'h 40 ')SUll ff1'U~~lLrI'ULln::; 
d1ti\y~V-lHfl1t1 '~uri UflnLCHfJlJ ~Vff~Oi'ff lClfL;ltllJ flnV;'U L11gn 'nV.:JU~~ 101v;l'U fl1lJ:::ti'U 

ff~m:a LLlI~fl1Uff lfl1Jonn ltJ~ffLCHtllJ UlJflULCHtllJ LLn::;ci~LUl.IlJ 

http:lt1UlhXfl'.iV
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6) ''l~lij'U LrJ'Uffn,.h:m)'lJ6'U11;vijfl'll1nhLrJ'U~flflTHlllt1lL~'IJ1~ 

UfI:flllfi1H;1~ ''l~lij'Uij1l1flO~ 50 'lfii~ ff'l'U~~lLrJ'Ui'U';1~fllVff~1 '~uri ''l~lij'Um ~ t) 

ih (h1'1J'vhn1'U) ''UmC!1'U m~n~'U111iiifl lfl~'U ''IJ lfl~'U ufI:ii 12 LrJ'U~'U 
o d Q,I di" I , <:V ~~, .4 

2.1.2.2 m1l1lff11l1flItlnnn'Ut'{ml1 'lffl~l'l'l tllIfl~ 4 tll:U1l'l (flllltli1ff~1, 

2552) 

1) 61l1ntll:Lfl111t1l9l'U '~lIn1fln'lfUfl:ff~1 mll17 lt179i'U~'~1l1fl 

n'lf '~uri fllfl~'lLl1S6,;j fllfl~'lLl1S6~Lri'Umll17 11h9l'Ull1fln'lf~~~t'{~ 1~1I1111fl~1Ll1S6~~ffti~ 
'III • 'III 

ii lli'U66flijhh 9l'U 6dl:1I1H!6VfI: 40-44 i eNlrJ'Umll17t'{m' 'UItI'\J6~fllfltl1Ll1 S6~o~ii1,j'U 
, " lt1'" .;,.....,. ""1 ~ ~ " , , 'JI .f0(UN'U Iflfl) Hl'U11lflfllflfl 'lLl1 f16~lIm ~fl:lI 'U 111f1 11lJ'U ffll~1'1£1111111: 'Ufll7 'lflfltl~t'{flnlm:V: 

I ", ", tI , 

fll7 1111tyl~lJ 1~ U~111g~tl1Ll1S6~~lJ'~Ll11J1:urifll7ii1111icNl~v~ t'{m ..; ~ih~n:ll1g~tl1Ll1S6~ 

~'U ijff17~'.I:l'lfii~~1;eJfl11 "9i'l6'U5~111tlcjf'U" (Trypsin inhibitor) fld~1Vff17,"'.I:lifll:ijNfl1t1 .. " 
,j~'\J1Hfll7 tJ6r.ll tl79l'U' 'U l1Hl~'Um1l1l tl'lLl1 S6~Vill1l11:n111i''U i cNNffll61111'n~V~t'{m'U1I 

'~uri ~1Ll1 Sfl~fl'U''\J,j'U~~ (~11l1 Sfl~C:~Fh'U'\JlJ1'Ufll76'U'Ift'{fll~v'~'~ffti~J'1,j'U06flij 
lt1'.i9l'Uf6VfI: 38 ff'l'U t'{fl'.ilgflUfI:t'{fl'.i'\J'U 1~g'U,.t1 , tlii611 i .ffllfl~1mS6~ffti~J'1,j'U~1V 
ffTHflij 'Uflflll1fl~'l1l1Sfl~m;·16~ijmll17t1'.i:U1111t1'.i9l'U 1~11ri fllfl~'laff~ lrJ'UNft~NfI ~1'Ufll7 

!it ," ".,. "" ~.,.A. <:0 "" ~ ~ ~ ,
tl7:1I1W16VfI: 40-45 U~fllmllfl~f.l1VlIff1'.i~'.I:l1111'1ffl'l1 "fl6ffOJl'tl6f1" 0JI'~1lJ'Uff1711f1:f116 'U 

: QI All ~ 'JI 'JI 1 .,. 0 QI , ... 'JI 'JI "" 0 'JI 
'U111'U ll~llJ'ULl19J i 11 flll i 'lf6~i 'U '\J~lllfl~111fl1'.i lfl'U'.i 661'1: 10 fl17' 'If''Utl7111tu~~ll:m111fll'.i 

" l~ltyl~'Ul~cNTi:N 'U6fl1fl1flUfll7'.ffllflLlIg~~lVfl'llll:l~lIm~m:ijl 'U 1f1C!1'Uff~lm1:,.(f1~1tI~1t1 
" fllflll:~!111rJ'U 1~Q~f1fl6'~\llflh~~l'U ffti~ii1,j'U1I:-n!11ijltI 19l'UtI'.i:lJlw!6VfI: 20 ill'eN 

" .Q, ~ Q,Q 071 ~4.
fllflll:-n7 1'l i 'U tl7111Wlf1t1~t'{fl'j'j: 6:fll'.il1f17t111~'U l~Ufl:''U \l:111'11 fll711f17t111~'U 1~'\Jfl~t'{m.f1 

" . " .,r~'I!'Ufl1',j\l:'eN,'Utll1l1W !6t1f1: 1 0-15 fllflLlIg~~'Ulijflffti~ii1,j'U 66flL1t~11f1:ijlt179l'Utl7:1I1W 
. " . 

!fltlfl: 20 111111:Vi1fI:ieNl~tI~t'{m1'U1I1flfl11t'{m7:tI:6'Ufl17 ilfi'Utll1l1W'~lfi'U!6t1f1: 15 

m1117 lt179l'U~1A\llflff~1 '~l1ri tlfl1i1'U tlfl1i1'Ulri'Umll17 1 tI'.i9l'U~ 
, ~ cf.J • .J 41 4 I" J •QI ,QQ,I t • 

'"11lflff~111~11t'{'~ 11 til~'U6~7: 11 'l1~7 fltlfl: 50-60 flwm~'\Jfl~tlfl1i1'U'\J'U 6gfl'U'If'U~'\Ifl~tlfl1 

111'1: fl771111fl17 Nft~tlfl1i1'U 1,f'U ill i lffl1111!fl'U ~~ -vh i If flwri111H6111 n~1f1~tll1l1W 
""1 i tI ...'1 : 4 tI (4 , , 0 iI ~ 4 ~ fl'.i~fl:lI 'U 'U f111J'U1fI:~1f1~l':i6t1 '1 f11i1'UlIflWfl111Hmlln~~11~fln1111111'U611flfl'Ufln 

http:1~'\Jfl~t'{m.f1
http:1~g'U,.t1


6 

1H'I~flll1J1iifl1l Ni;fltJn lilu l'liU 0'1hffl1l1J!flU "l ~ 'til'HTlWfl nlHfl ll1ll ~ ln~ tJ;1J1W . . " . 
flHlfl ~iJlu'U tJn lil\A'il~~ln~l;fltJ '1 tJmiluijTlWfll'YI Hflll1ll "l~U,jfll ~yh'Hl'Uflijfl i;Ufll1 

QI ! dI " 1! .!QI ... " ... ",2 1 . QI "d ...IfI~UU ~~fl1l' 'If'Ul ~111Hl fltJn~ 3-15 Uflfl~lflUtJ~1Jflll ''lflnflflUl1~ "l~lfl H~lUfl1CJf~1J 

1.1'" I Y. 1! ..." ~ 1.1'" el. " 1 ~0 , ......
1JlflUflflU'\Il~"l~-:i ~wn~ 80 lnflflUl1~'lJU 1JlflU'YItJfltJtJlfl'YIl l1fllll~l~lfl1.1 fl'Ufl~llmflln~ 

" • 1.cS Q 4: 1 ' Q" ,:QI • .c:I Al· 1 ...QIfl1l''lfl11Jfl1.1flll1l1 tJlflU'lfUflflU '1 1Jfl11lflUlfltJn~ 5 Uflfl~lflUtJ~1Jl1HU1JFHCJf~1J 1JlflU 
. " 

tJ;1J1WrfltJn~ 30-40 un:arlu1tJlf1uiitifltJ~ltJu,jijnmu'W~~~ij tJ1J'~ti1.1flll1llQflllml\'huu 
" ~ el,,,.... 1"'1' · , · "''1'.1'" , " dI"'UU1flilUllJUflll1l1'Y1 fI~lflNflnflNn'WnfltJ fI~lfl LH~llJCUl fl 1J L1JlflUfltlU'UH"l~fHlfltJn~ 85 

u;iijTlWfll'YI1~ flll1ll1,"tJ~lgfl..!fltJ litfl~~lfl1r1u1tJlf1u~1liul1Jll\ltitltJ1~ 
.1 "1 1 1"'.1" 0'" d2) flll1ll1Jl~Ul'YItlll 1.1 eJlf1l'YI flUfl 1JnltJ'U11 un~nn~mVflCJf~ 

lr1uNi;flNn'WnfltJ'~~lflflllff-ti'l1 tJnlv-ti'l1ij1tJ,f1U!flVn: 8 lrlU1flq~1.1flll1l1~1'H1Jl:'Uflll 
.! QI" !.!" ,.12 -!II el, • ~ • , , ... , QI ...\ 1 QI ~ lnV~Ufl1 'YI~utJnlv'U11tJl:flfl1.1 1Jt>l1VU1J~'YIVflV~lVllJUU1U 11~ 1J 'U1Juun:wtl Vl~fl1.1fll 

• tI 

dflvn: 1.0) L~1.11n~U1U fll111Ufl1.1fllltJnfl1JtJu'~~lV tJnlv-ti'11ii'~,av~llm fl11lrlutJnlv 

• ... QI ... .1 .1" .'1 "...... .'1 0' " .lln:lflVfl1Jflll:1Jflll1Jntl1J1JUfl1VUflnll1JU n:tlfl~'Ul111lflflu'Un1JU 'YIl l1TlWtll'YIHfll'Hll 

~ln~ l{llrluil-ti'11u ltJi'~tl111: 1~L~fl~Vl~lU1Jn~~tJ:tJu1J llul:~1.1"l~ 
tI tI d 

Uflfl~lflijV~fll~'~ilUtifllllirUCJf~'Il~ lflfllllllLflliln~L6VfI1 tJUtifl 
• tI 

Lfll ''Uiru flflfl '~'YIflU 'YIUiln:L6VfI ,~;; U;i~fl~l:1~1;fl~l:~1.1'Wa~~lu L'Wlld lUtifllllirUijfll 

'" ,Y..I' ...-. ,,~ '. ... 0 ~ '.1 , , ,.........\, QI • " 

'Wn~~lU 'D1Jl: LV'lfU lf1fllfl1lnn:mVfI nn~Lf)Vfl1JWfl VllJUU1U1Jl::fltl1.1 Ul:fl1.1"l ~ 1Jfl1l 'If 

.... 1! 0 QI ''''''1' d "''1'.1 ....1 1! ... -'l, " QI ~ lflUlflvn: 30 Ul'Hl1.1flll 'tf'U11 L'WflCJf~1J mlflU1Jl:1J1Wlflvn: 8 un:1JLnU tJflg Ul:fl1.1fll 

lr1U1flq~1.1flll1l1 ~m1Jl::'UflllNU1Jlr1U fll'H llllm -ti'111'WflU11Jll \l , ~'YIflU'YIU tJnltJ-ti'11 'Ilu,j 

" ""...... ,: • 'Y.,......'UflLffV'Uflll''If'U111'WfI tltl fll~1Jl'1fflnun::tJl~lU1JM U1U'Ul1WH1J1tJlflutJl:1Jlwfmm: 11 

!J! • J.,1 dod 0'''' Q,# Q,I:1I1II,. a 4:lI 4'Ul1WH LfW'YI1 tJlI~1JUll U'YIUUU CJf~1JNn'YI'1 l1flllVfltJ'Ufl~ 1tJlflUUn:'Wn~~lUnflM fI~UUlI~ 
• tI 

Lrlu-ti'fl~lnfl lUflll'~-ti'l1Vh~ 1flq~1.16U'l '~mi iruffltJ:11'n~1~,atJ~fffl{'U ltJiruffltJ:l1a~ 

~llflUH~~'~tJfl1l iru,{{u ij1tJl91UtJ,:1J1WfflVn: 2 ijUil~1Jlfl ij'{{U'VtJl::1J1WffltJn: 4 -ti'flLfftJ 

'Ufl~flll '~irUL{{U flfl ~:ihh~u mtl Un:~U'YIlltJtJU1Jl~1V 1:hUH1iruffltJ:'Hn~UfI 'litl1l 
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3) ijl11Uth~lfl'Yll~,j'u '~,j'U'il1flff;l'j' 1~11tl '~,j'u11 '~,j'u~m 

ri1ul~,j'U'il1fl';;')j' 1~11tl J1,j'u511'11iiV~ J1,j'uthrl'lJ J1,j'ui11r1U~U ff11'11~~~v~l.fl~,j'ulu 
.4 ~ '" "''' !"" .1~;!':iij111l'HVW1-"1J':i~~U'VH'~~lU lU~;!':iVl'"l':iUU l11~~~U 

4) ijl'HU,.h~lfl'Yl11·hi1~ 11'Cl~ 1 1;!lijU m~~fltlulr1ul1'11'Ci~~V~1i1~ 

11fl'Cll~tJlJ 11'Cl~-nVff-nvi'ff~~1J1fl 11~ijfJWfll-"himluvu 1~11fl'Cll~tJlJ-nvffl-nff hh1~11fl'Cll~tJlJ 

l1'Cl~-nVff-nvi'ffl;'1J1 'ill flfl ':i ~~fl11~VVi1'il1fl-HUL~ tJU 1 1Vl'H U-n V ffl-n;! lJ 11~ltJ fl~ 'il ~1~1~11fl 'Cll~tJlJ 
OJ 

-nVffl-n;!~ij-nVff-nvi'ff ~VtJ'Cl~ 18 11~V~~fli1UVfl'il1fl;fu~vl'il1~ltJiivfl'H vtJu~~l,r1i1~11fl'Cll~tJlJ 
mh~ 1~tJ1'H~mr111;!lijU11oi 1iHJlr1U ri1U~fflJ~V~ 1 1;!lijU11'Cl~11 oi 1i l~tJ~mjvtJ'tJfl')j'ii~~~m 

~tl~fll':i 

2.1.2.3 fll':il~tJ1i'flln~m (mlJtJ'fff;!1,2552) 

flU 1~tJ1~v~tiu11'Cl~i'fl1l1~m 1~utl1tJlU flU ~V~ tiU11~::i'fl1l1~m 
ci,,, "" ~.4", 0 ~ " .14 0' .ok" 4 .1 ,4''ilUtl1tJ~1tJtJ1')j'U ~m~ '1 l1JUl':iV~'Cl::1VtJ~11'Cl~ 'il111JU;!V~lJ':i fl1l111-"'YltJ Clf~ lU'YlU 'il~fl'Cl11fN 

.Qd d ~ .d GI' d .Q 'I"Q,I ~ Q Q,. "r ,. lIS 0 'I " ,1
tJltJ{]')j'1U~Clf~11JU'Ylfffl~ 'il1fl~'Cl')j'-"U1~')j'U~ l')j'tJUtJ~fll':il'ilHlll;!U l;!~V~l')j'V l':ifl 'H':iV'Ylll'Hl')j'V 

" 
L':ifll1u '1 '~tJ~;1u::l~1Ufll':i~V~tiUll'Cl::i'fl1l1hfll,fU hfltJV~U1lJ 'H'ClV~'CllJt1fl1ffU fll':i 

fifl1ffU~l~ '1 ij11~'Cl'HUV~ hfl'Yl1~1~Uij1'H1':i hfl~~1;fV'Yll~1~UiJffff11~ lJ~\1flt1fl1ffU l'Cl-H;!,rlu 

" 
fill lr1U~U tJ1lumllJi11,fU l-.,uiici1iiu ffl;!':itJL;!,j'tJci1u l-"Uffl;!':itJ L;!,j'tJci1u llVlJfici1iiU fllt;' 

,j'tJci1u l'Yl;!~l'Clffl~U ~Vfl1'Yl;!~lfl'Clm'Yl;!f11Clffl~U inv,j'tJci1uiiu LflffltJflL;!,j'tJci1u ~~tJ1ci'Cl-n1 

1rlu tJ1~ ff~'fl':i l~l1'~U 111 1'~f)1~~ V~tiU11'Cl~i'fl1l1hfl tJ1 1umllJ;f l,fU ff L;!':i llJClfl ulth 

'~':ici'Cl-n1U ';!':il1'Yl;!;U 111'Cltl~ ci'ClllJ'Yl ci'Cl-n11lJf)':i1~U ci'Cl-n1fl1i1tlflClf1~U ci'Cl-n11lJ'Yl1~U 

ci'Cl-n1 '~ij1~U Clf'lJ~ci'Cl-n11'Ylij1LClfU tJ':i~flVUtiUtJ1ti11~ri1U1'Hqjlr1UtJ11'1111U ltJff1':itJ':i~flVU 
" 

-n v ff-n vi' ff11fl 'Cll~ tJ lJ 11lJ fl i11~ tJlJ U1 ~ 1'Cl fl \1L fl ff;! 'Cl f) ~ 'il U 1;! 1 iju 11 'Cl ~ 11 oil,rfl1 ':i ~ ~ CMlJ 

~V~':i::uufll':ivlumllJ;f l,fU L'YlLu-nvff-n1u ijl;ci1'Cl fl1L;!Clf1'Cl 11;!11gflCli' vijLul'Cln fl1'CllJ11~fl 
(11fl'Cll~tJlJLU hfl\1LfllU'Yl) 11;!lijU1V ')j'ii~ii~1;!lijU;jflVlJl-.,gflCli' ,j''Cl~1;!lijU 

" . 
ff111 i'utJnil1'vvL':ifl l~""1~flvflL~tJ'ti1' tJ l,fU lvClf1'Cl Clf1ii~fflClf-n'Civu 

" 
'vLV~u -nv{1J1~U ~Uff U1tJ11'ClLClfU LClf~11-n fl'ClVlU ~U~111Ufl~U11U'Yll'Yi'Clff luLm'Ylu 

, 'i 4", 1 'i ... ..1 0' • .1 '" ~".ok ..."'... " 0 '" " " " ' ''' ,U lVClfttlfl U lVfl'ClU Tt1':ilJTt\1V~1Vff l1JU;!U Clf~lJ11ifllm'Cl~~V'il1fl~ lUfll':i l')j'l1;!flm~flU ff1U 

' ''' ". ci 1 .1': .1,:" ,ci"ci" 0'
tJ1CJJ1-"tJ11iflltJUVfll')j'CJJ1-"1fl1'HU ':i ~l':iVU ~1':iVU11'11~lu~m l')j'U lVU Lfl ltJU Lfl l-nffltJ':itJ 

• .1 1 ..1'" 0' 0' ci 'i ... 1 'i ci 'i ci ,
lJ1'Cl11Tt')j' lJ1'Cl1 1iVVU lClfTt1Uff ltJV':illJfl m9!u l'YlU lUQ1VU tJ1~~ v l11lJfl l-"1':ifl11'Cl~tJ1mtJ 
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II 

ifl'afl1{fl 'flV::91l11 1uh~Ul~U~U nnli'mlllffUFH'Il.rtffUNllffflUll~uNal~vi'.:a l'lfU ii.:a1;)V{ 
II 	 II 

'Viv~u tJlmav.:a l;)U1;ftlUb1Vlll91 cill'rhijll1'1l~ 1Ufl1~U"" uvm:nflillufl1·Hiitl.:a~mjjfl111.r; 

8V{111U 8v{illUiil.nufl11m~~Ullll1U.:aluu~~m l'lfU 8V{111U gVfl~l91ciu ff1u8v{llJU 

.... lVff911UflllU~U1V-W 2 Vll-W1 1~u8v{111'U~1.r;iiflluu~~m L~Vi.r;ti111Ufl'lf1.:al~t1~nll1flllVfl 

1..fu,j~m ih1..fff::fl1fll 'Ufl11,rflfl1111~V1.numw~u~~mmuti111uflflaVflU~1 U~'~flllVfl 

A'''' _.I 	 • ...It 	 ..., •2.2 'W1Un.lillfln1'l1Jqn'UU.'I::;'S::;UU1JlUYlU1Un.1 

fl11litl.:a~mL~UVl;f....~1fl':l!l911 mutllJlitl.:alJ1'U1UlU til:: 1Y1 ff' lW'rh {ll~ml~'UllO\l 

..; '" "0 '" 1" d J f 1"'" ~ Yl1.:a flnm':l!l91 1 YI n1flty'\lU1fl'\lV.:a-WlllJUll~'lU1UlJUU1 'Ulll.... lJlJ1fl'\lU ff .:aNll 11LflflIJty111 
, 'I II 'I 'til 

~lUi1.:aU1fl ti' Vll 11n1tltyflv oW 11fftl flaU u::a!ulU fl1 nllfl1111ff::;Vlfl \Ill ~m;.:a jjfl11lJ n1t1tylJlfl 

o 	 4'" 1 "'tlQ:.ct tI dQJ 1 4",
fl11 YI1fl1111ff::;V1f1flVfl \l.:allNll fltl91 HflU 11l1tUU11fftlU1l~fl11lJfffl lflYllflfl'\lU fltl1U lltlV91 1 1 

II 

fl11l0floW11fftlVglu'th.:a 10- 20 a911~V,j1~VlU (mlJtlf;Jff91{ 2552) U1.:aU1i.:aVl;)jjlJ1ml~V1rVfJ 
,~J 	 t Q,I .d .1! . Q4 ~ QQ': 4 .J ~Q t 

fl11U '\IUV~flUfl1111tl'\lV.:a fl11 nHflVflUa~11ifl11 n1.:a fl11 til::; I11U tllll1fU U11fftlYllflfl'\lUl uUfla::: 
II· 	 • 

lU11~VU~ll:::fl i'.:a'\lV.:afl1'.iti'HflVfl ;.:al~'U i1.:a~lL~U i 'U fl11 t1fll~Vfl'l!'ijflUll::'\IU1fl'\lV.:a'.i::;U1J1h,j'fI 
" , 	 tI t " 

oW11fftll1l1111 1::: ffll t1U-W1{lJ ff1'U'.i:::UUtil,j'floW l!fftliiUtllJ1.n'U -W1{lJ ~fl'.itll::UlYlil ii 3 tI'.i:::U1Yl 

... I ..l! 4 tI ..... '" ...,'I!

flV l::UUUVN.:a '.i::UUU.:a l:::fl':l!lJ '.i::uummv.:a lV1fl1ff (mllfl1UfllJllll.... ':I!I, 2552) 

2.2.1 'S~UUUf)~.(I (stabilization Pond) 

2.2.1.l 	m;flfl1nh.:a1'U 

f..l!~ o..,:~ "' ... "'tI ~ "4
UVN.:al1J U'.i:: UUU1UfI'U11"1;1 tlUUU'I!'1lfllJ l11lJ1::flU '.i~!Ylff ! 'Ul'\lfllVU YI 

II 	 • 

lTitl.:a 0.3-0.45 !1l91'.i iiVVflci!\'I'Uvg9111Vfln.:auvl.r;Vlfl1ff (Aerobic Pond) ff1'UUviiiifl11lJafl 
II 

1-1.5 !1l91'.i iiVVflci!\'I'Ull::;ll1tlVVLnVUnuiv tlm1'un''Uuv U~tI~1l1tUfl11111.wlJ.wU',j&'..ht1'U 

tI~llltUVVflcjl'il 'UjjlJ1fluu~bJ1 Ull:::llflU'Vtlll.:a'tI'~Vtl'1 fl111fl1111a fl'\lV.:aUV!l t1fl'huv~.:a , r 

Vlfl1ff (Facultative Pond) ff1'UUV~jjfl1111aflll1flfl11 4 LlJfI'.i ,ijuuvi,jiiV1fl1ff iiVVflcil\lU 
II II 

1l::1l1tl1U....1:::ff1UOW1Lfhu'Ulltlfl'hUV'rVlfl1ff (Anaerobic Pond) 
..l! • II 

UVN.:al1\'1:::flril1~V 'tliliifl11lJafl'~lO'U 1.5 Lll911 afl':l!lfU~lijUUV~'U 

lilfl V gflll1.:aUflfl ~llJ V.:a;) 1fl~1'UUU \'I~ lli 'Ulij'UltI~m gtllJfl'U1(1~1110.:a \'11 fl~1'U.w1.:a .:::,li 'Ulij 'UltI 

~l11gtlllflH11\11fltliifl11lJll1fl!6t1.:a'il1fl'\lVUUOO.:an''UUOtl'.i:::lJ1fU 1 ~o 3 '~Ot1'U~'U'\IOUUO 

http:0.3-0.45
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i,rmntJ~~lJ tim]llff tJ~ l,111J11lJ tiv~~~:: Qflflfl 1 ~lJ llJ 1,jl'ri1ti'lJ~lJ v~ti'tJ fl111n,1lJ,1lJ 'tlV~ 
... "" .. ..I "" ''I ~ "" d..,.!'it ., <!I .. "'.!'it ~" 

~l'JVlJ\1'W\1lJvg IlJlJ1lfftJ'.i::tJ::ntnUV~fIl·HfltJflflVUmlJ 11lJ ~lJfH 1 lAVlJ fIlulJ IAfIl'.i 
•• 'II 

tinllJ Al1t11l~tJti'flii 1111lJ VlJ~::1~AVl;jV\1'.iltJfl11lJ,,1lJ,1lJ'tlV~ ~1'.i6lJ \1; 61lJlh'fftJut"1 tY1lJ 

-UlJ1A-UV~tiV~::1'H ~'HlV,gflihfttJ~tiV'~tJ1ti'lJ'tlV~tiv~::1'H ~'HlVlgflihfttJ~tiv,~ tJ1'H lV'H tl1tJtiv 

AvnlJutJtJv'4f1'.ilJ~lJv~nmJilJ1tl.1J1'fftJUtl::lflJ~'h~~ijv~fIl'.iYh~llJ'tlV~tiv~~,;jlJfI'.i::tJ1lJfIl'.i 
II 1 II, 

tiTUfllh1fftJ'H tl1tJl,j u tJ tJ'.i 1lJti'lJ~1'.iU'tl1lJ tlVtJii,jlJlJ1nmhlfftJ iiij'tllJ1A 1 'H~~::flfltl-1~~lJ tiv 
'II 

~1tJi1ifll'.i\11~ fIltJflTW 'HtT~~lf1,rlJ ~t dVtJ~tl1tJ~1tJm:: tJ1lJ fIl'.i \11~:;1'flijUtJtJ'''vvfI:U1~lJ tY1lJ 

Q ct 4f.ci ''t: 1 .ct.d .:itt" ~ r:If Q 

~l'.i tI:: til tJV lJ \1 '.i tJ \1 V g IlJ lJ n:: QfI tJVtJ ~tl1tJ AtJLl tJ fl \1l'.i tJ\1 I'1I'V VflCJf' ~ lJ fltl1tJ1lJlJ fl1 CJf 

.. ..: ""... ." td .. ~ ~ ..
fll'tJVlJ lAVVfllCJfA (C02) lJ 1UtltUtJfl\1"tJUtl::yJV~1yJfl,jlJVgA 1tJfIlCJffll' tJVlJ IflVVfI ICJffl 

~::\lfl~1'H'i1tJ (Algae) ''''lJfI,::tJ1lJfll'Jff~lm1::..rU~~ '1lJti'tJ~l'J,j'tflVtJ llJ lm1~lJutl:: 
• .1 • .1.... .!'it ' !"'I ....6....1 lY."r "" ... ""I
l1V~l1m~fltl1tJ1ulJ~1'HntJ lCJftltl L'HlJUtl::VVflCJfllIlJ CJf~VVflCJfl~lJlJ ~::\lfl 'IJ IAtJUtJfl\1n tJ1lJ 11 tJlJ 

l;jlJ1ni'mAvl,j 

.1 ......... ..1 ... .1 1 .... ., <!I 1 • ... : .!'it..r..;
1JnmfJ1\1lf1A-UlJ lJtJVN,1J911lJ,tAtJfl11lJtlfI lJ~1lJN1lJ1 mlJ'VflJl1 

l~i'tJV1f1lfl' (Aerobic Zone) lltijUtJtliil;fJ'lfi1fl~~V~fll'JVVfI:Ul~lJUtlt~1'H';ltJvdnlJ'HlJ1u't.ilJ 
'11'11. 

l'Vf'n::ij'ri~V1'Hl'J VVfI :UllllJ UtltU~~UAA tY1lJ'5::~tJfltl1~'H lVtYTlJ ~fltI~1Jl l;jlJ~lJ ii il~ijV1f1lfl' 
• 'II • 

(Facultative Zone) ~tiju tJtlii 1; tJiiv~ l~'ri~1lJiiijutl:: l,jijVVfI:U1~lJij~1'H l1fJ~1~UAhj'HlJ1U't.ilJ 

VVfI:Ul~lJvdutl:: ~::Vi1f1l '5 VVtJtI'tl1 tJtI'l'5 6lJ\1;6~fl fltI ~lJ1~lJ tivA1tJ,jUmfJ1Ll tJtJl!VVfI:U'1l1nfl 

.!'ittd ..... ~ " .. 1"" : ... ..;. 0'" , ...

mlJfIlCJflJl\1lJ tl1 '5tJvu IA VVfI ICJfAUtI::UVlJ lJ1UtJ lJ11tl'tJ\1 N1lJ fIl'5tJ1tJfl ~lf1tJVN~ 'H 1f1UtJ fI1V 1 
'11'11'11 ... 

tl'1'H ';'tJVVfI1l~1~:; 1~lJ1fl'5J1lJt.l TYi~tI'llJntl,jdvfJtI~~U,jt.l1ti1tltlV~1~fIl '5fl1tJfllJ~UtltivrH1'If 
'II • 

ij,j'5 :;ffl1 i fIl'Vf 'Q; ~ViH1Ul~fl1lJ~V~ fIl' ~:;~V~fl1tJfllJt.l1lfffJiil,1llJ 11lJ tiv1 'lfij tl'1 '5 6lJ\1;61ul,j 
'II • 'II 

;jlv~ l,j,filJ 10 fli'lJ;jlv~AV~lJii 1 fl1n~llJfl'5AV1lJ Utl::t.l1lfffJ~:;QfIl~tJl~'.il17-10 1lJ tl11lJ 

'HlJ1m1lJ'tlv~~1'H l1tJ l1hnlJ 150 iitll;fli'lJAVl;fl'~:; lA,j'5::ffl1ifIl'Vf-UV~fIl'5ViH1lJ,jn~1Jltl.l 

!VfJtI:; 80-90 'H1f1,j;lJ1Wtl11lJl~lJ,1lJ-UV~tI'l'56Ul1;6~,jdVtJ1,1llJ1tl~fI'h~fh'H lJAl~~l~~lJ VU 

"1"''''''':' '" ... .l"JI ...\11 'HtJVlJfltllJl'HlJlJlfIfl'tllJ I~ (fI'lJtl1tJfllJlJtI'Vf':l4, 2552) 

d. " "" '" "JI' , ... .1 " 1"..r ..,I~1f1\1f1 tl11lJ1Utl1-U1~f\lJ ll::l'H lJ 1~1l'.i ::tJtJtJmHlJ \l:;flV~ '1I''VflJ\1lJ1f1 

V1lll,jl'H1Jl::ti'tJ tl'tl1lJ ~~ij '5 1tl1~~lJU'Vf~ 1~ij ~tllJ ~llJ1lJlJ1f1'VftJ1fJ1lJ'H11D~~:;,TilJ,j '5:; ffl1if11'Vf 

-uv~tiv~~lAtJhj~v~,TilJlflJ~ A1tJfIl'5l~lJU~lJ1t1'~d1'Hi'tJl'1f'l;lJ\1;6lf11::tI~l,jllJtiv ,;jlJfIl'5 

..:. ..r ..,I,,,.,. "" .. .oi..:.. 'I " ....: ~ JI .,. .1" ,,,0 0 

l'VflJ'VflJ\1 'H'tllJl1'5tJ1f1l::''VfV'TtlJ~llJ1lJ \11 L'H~llJl'.itltJ1tJAlJ1,fftJ 1~,j'5lJ1WlJ1f1'tllJ lAtJ IlJflV~ 
'II • 'II 

'tlfJ1tJtiv~1tJi1iiltl'l1Jl'5(Il-nlJ,j;lJ1tl.1fIl'1h,jAlA(i~!VtJtI:: 25 1A tJij,j '5 ::ff\1ifIlTtlfi1l~lJ i1iilVi1 
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..:. ,l ":'1 ,,"" .. .. "'..:. 0 0 'I " 0 .... ~ S "1 JI_I"" .I 1 "1' " 
lVUJ..... U'fI Ll1~~U'fI·Hllm:::1YW'..UJ~lU1U VI1 Ll1tll1111fl1Jl1JIilUlfClV L~llJ11J1W1Iln'tlU IiltJ nJ~o.:J 

" . " 'tItJ1VliO~1V1iiltll111HUV.1ItJ;1I1Wm11hulil '~ii.:JfotJ~::: 25 lliltJi1tJ1:::i1'f11im..... tvhl~1I 11il..,h 

" " , l1tJ;1I1W tll10111111U UlVi-3~IilU'OtJn11'~1Il~um1-l10.:JnU '~1l1tlll1 ~ ltJL~;tl!,ii1Jl~oVH 
d 'I' : "1 "JI 0 'I " , 4 .,. , 'I ..:. .I

111il111 (Eutrophication) LUUl1~.:JUl Lliltt1tJVI1 t111:::1J1J1JON.:J1Ifl1111UltlU L~lJ1nV-3'IJU 

".,. " ... 4
2.2.2.2 'lJ0IilU~:::'lJ01tlV'lJ0.:J1JON.:J 

1) ;;O~ fhl~~lvlum·Hiotlfl.:J mHI11JfJ1I U~:::1.hl.:J1m:l1~1 ~U~ 

1n~1~ltJ'~~0-31~1Jfl~lm~i1fl1111{fl1111ilUltl!1Iln '~~O.:J l~lfl~O.:J~mn~ tJ1:::11VIil i.,Hh 

" " .l
' ..... ,1:::'t..... n.:JUtl-3UIilIilU1Vi-3iA1Il~,J1Ul..... ,1:::i1tJ1:::i1'f11im.....'Um11hulil\l-3 tll1111(1fh~lill't10 

11fl'~1"""1:::i1':::V::t~1Jnnu lU'~U1:::1J1J~tll11U(ltJ11JLtJgVU'~U1 :::1J1J~U 'A.:J lV tlll1~lV~'~ 
'llnUO~.:Ji1tJ;1I1W1tJ1~U\l-3tll1J11(1Ul'tJ't'~Um1111ff~flA 1~UN~""'~OV'A~i111tl1 Jlif-3 

0.4 '_IJ _I • ",J!'I"
~ln1JmHOnUl lJ'~tJ-3lJ~1111011il9'lU 11 Llil 

2 .,. JI 'l-'!.l.,: "1' ....4o 'I • 'I _I 4
2) 'U61tltJ ¥to-3 &'J..... U'fI1Iln L1I111111:::n1J1110.:J Ll1tl! '1 LlHl~I'IUClf-3Utl.:JUIilIil 

, ,,,,.1 . 
U'OV on1il~n~u111~uu~:::tJ1:;i1'f11im ..... m11hulil~fl~.:J'~ 1~Ulmfl-3L""'1:::~.:J11~m1'14111ntJaOtJ 

2 .......... 4.... .. .,.!It 
1111tl! l'IJU 1 n9'l111't101J1J om~Qn11Jn1Utt1tJtl9'l1'Clf~~Lfl tJ1 Clf-3'l:::nU tll1111VU~:::U1JfI'fIl1 tJLlIU 

m111nil'l1tlll1~lVU~:::U1JfliMV'UU01111fl'tJOVl-311fll~1 
" IV : ~ .. _I .. t/

2.2.2 1:::1J1J1J11JAU1'''rJlI1J1J1J.:tu1:::A''! (Constructed Wetland) 
" . .

ih1h:::~~il~U1:::1J1Jiil,jflUl1aviiolfftJm:::1J1Unl1'f1H'61111't11iifhn-31~uii 

iiv1I1J1n4u 1uiI~ ~,ju lflm\1..... 1:::ovHg.:J 1 um1'~tJi'1JtJl-3fJWfI1 ..... Jlif.:J~r-Jlumliil,jlilu~..m~ 
" " " ~0-3f111 ~fltJ;1I1W1 U 1ml~uu~:::...,Otl...,01tlflOU1:::1J1VoonqLmfl-310-ll11JU1Vi.:J uoml1nil 

" ".1:::1J1JU~1h:::~~i~V-3tll1111(1'~1~U1:::1J1Jiil,jflU1LatJ'u'liuii 2 (Secondary Treatment) dl1111J 

o .... : ,2'" JI 4"'" J40 1''''' y. 1 ." -'! ..1J11JflUl1aV~ln'l!1I't1'W ttOntt1V Clf-ll'IJOfl'IJO-lll:::1J1JU flO 1IClf1J"1IOUU~::: 119'1 O-ll''Jl'flfl1'W l~v'u 
o QI ... .- ". " , tV .:f1111J11Jfl\l~ 1Jnh:::fl~J 11 2 tJ,:::lfI'f1 'Iilun U1J1J lO""Iil1Jt1J~glOtl (Free Water Surface Wetland 

4.,. .... 1 2 ......... .,. .,..,.
; FWS) Clf-311~n~w::: ntUflV.:Jn1J1J~'61111't11~ U~:::U1J1J11Otl1J (Vegetated Submerged Bed System; 

.6 4: Q,I":: Q JI'.!II : 4Q tV

VSB) Clfn:::1I't1UflUtJ'W'fI11mh1111JtJ\ln.....'t1U1U~:::'t1Ul1Ul0.:JnU1J01..... 0llJU9'lImtHU11tlV 

2.2.2.1 l1nnf11nh.:J1U'lJ0~1:::1J1J 
'" : .. , " , ..... <I." ... .,.<1, 4

1110U1LtlV 11~1'IJ1111 'W1J-IItJ1:::fl~JtllU9'lU tl110U'fI1VtllUl1U.:J~::: 
Q.I f 51 c9 • 1 Q .c:a", Q..elI d'~ : 0 tV 

9'In9'l:::nOU~1I9'l1~~\ln'W1J.:J u~:::QnVOVtl~lV flV~~U'fI1V tl1Utll10'W'fI1V'fI~:::~lVU1~:::Qnf11~fl 
t II II • II II 

1flV~ft'W'fI;6iitf11:::iiflO~n1J'W't1Ull1~0~'Wl1Uu~:::~ftu'fI;6iiu'tI1'W~Ovod1uUl 1:::1J1Jil~:::'~i'1J 
" " 00ncil~'W'llnnl1U'fl1nci111'IJ0.:Jmf11fl'r-J1UfbUll1~0~U11U~~1I1 00ncil~U1J1~rll'W~:::1~~lnf111 

ff~LfI11:::11utl-3U~i1tJ;1I1W1~1Ilmrn dl1111Jtll1U'IJ1'W~ov~:::Qnnlo-llu~::: ~1I~10d'u,b.:J~u '1 



II 

t 	 t ., tI 

~,'W91;lfl<i'W (Denitrification) ff1'Wml~~ '11;1J1tuvl oa-vloi'a-ff1'W' M qj.:lfl~fi<i'Wfl'W ff1'W-W'W,j0 

.. : • .., .... 0,!II!II"': '"I
U~::vt"lr'W1.:"Ir1tJ~PlG)f1JvlOa-vlOl t'l'N1'W'YI1~l1fl ilfl: 'W1 '11' 'if' 'W ml t'l'11~ lG)f~~ 'W Ofl.1fl'Wl ::1J1J1J~ 

'11l::~lJiiJ~t'I'l1J11f;)fhi'~ lflM::ml'fl (Heavy Metal) '~1J1~ff1'Wi)fl~1tJ 
_I '"I_I ..... 

2.2.2.2 	lJl::lft'YI'\lm'::1J1J1J~lJ'::Pl1:l! 


41ft Qt/ Q,f~

'::1JmN'11':~1:I! U1J1J10vl~1Jl1J~gI0t'l' (Free Water Surface Wetland; . 	 ~ ~ 

FWS) 1~'W 111J1JfiutJ1J'''' 'W m, '11f1J'11l~fltumvt 'lllii~M~~ .1fl~1 'W m, ,hUPl.1fl,jo '11 i'1Jlt'l'iiv, 

'" QI 	 ~ E" 'oQ ..:1. ~ Q , '" 4 q l.l•(Stabilization Pond) U~1 ~fl1:ltu:'\I0~'::1J1J111J1J'W ,.::llJ'W1J0~'W 'YI1Jm'1JPlO~~'W MU'W'WM'O ~vt'W 

~1tJU~'W10"lr~f4~ (HDPE) llfl~'::~1Jl~OllfJ11iYV'M~~11JU'W1'W0'W'\I'W1'Wti1J-i'W~'W~~mvt~ 2.1 

f Q Q .4 I QI .. 'Ii " Q 0 QI Q • ~l 11 
1JOPl'W"::1Jfl11lJ~flU91fl911~fl'WlvtO LMlflPlm::1J1'Wm'1J11JPl9111J1inlJ'if1910tJ1~t'I'1J\l'tu m~t'I'lH 

,~ . ~ .......... .r... 	 ... 

'\IO~'::1J1JU1J~L1J'W 3 t'l'1'W (Onl1J'W1J01PltJ1fl'WM'OM~ltJ1J0'\l'Wfl1Jm'00flU1J1J) flO t'l'1'WUlfl 

, t" ,
1~'Wf.'h'Wfiijm,'11~fl-w"lrfiij~fl1:ltu::q~lNft'tf'W'lllU~::l1mm::~'W'11~fl'~ 1'l1'W flfl uNfl ~'11q11j l-WO 

'l11tJ1'W m, mO~U~::91fl91:: flO'W '\Io~t'I'l'm'\I1'W ~ov U~::t'I'l,fj'W 'YI; 6~91fl91::flf) 'W 'A'ii11IffhiPlt'l'l' 

U'\l1'W~OtJU~::t'I'11fj'W'YI;61JHff1'W1~'Wm'~~t'I'l'U'\I1'W~OtJU~::ti1ijlo~'~ff1'WM'd~.. 	 ~ 

ff1'Wlit'l'o~I~'Wrh'Wfiij-w'if'ifUfl~OtJod1J'Wih'll1 1'l1'W ,.Ofl UM'W U1 
JI ," 	 • JI I , 

'11J'ri~-w"lr'\l'W1Pllgflfiu'\l1'W~OtJodl'W'll11'l1'W t'l'lM;ltJ ,.Ofl UM'W I~'W~'W (mvtfi 2.2) -W'Wliff1'Wfi 
II • " 	 ttl" 

t'l'O~il,.:: hjijm,'11 ~fl-W'iffiij~fl1:ltu::'l~ lNft'tf'W'llllM i'i0'W1'W ff1'WU' flll~::ff1'W li t'l'llJ 'll11'W ff1'W il 

f~ijm'n1JNt'I'OlfllIlU~::U t'I' ~uPlflii11lfijfll' I. ;tyl9t1J191'\l0~t'I'lM; 1Vcit~L~'W fll' 1~1JOOflcih.'W 
II I 	 f II 

~::~ltJ'lll (DO) ii11lf~ii'W'YI;6"1ruflfil"00flciil.'WVOVa-~ltJt'I'l,fj'W'YI;6;jfl::~lV'll1 'A'I~'Wm'~~fh 
" 	 . . 

ino~1'W'll11iYtJU~:iJ~lfiflt'l'mvt' 'W91;Yllf1<i'W (Nitrification) A'1tJ ff1'W fit'l'llJijfll' '11~fl-W'if1 'W 

~fl1:l tu:: lfiv 1n1J ff1'W II' m ~0'l11Vfl' O~ t'l'U 11 '\I1'W~ OtJ~ iJ~ 1M iioodufI::ii 11 lflflPl t'l'fl1vtfl'W 

, ...~ .:. .....: ..§
'W911111f1'if'W (Denitrification) 1'W0~.lflOOflG)fI"'W~::~ltJ'W1 (DO) ~flfl~ G)f~t'I'l1J1'f;)flPlt'l'l'01Ml' 

~lvt1flt'l'11'11'::flO1J''W191""'W'~ 
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,'-~fT7, 

" 
f\ 

"~ 
,~, 

,~ " .~ ,·~'·l1!U 1'J"r 

,_ ... i ,~ ;. 

T~='-~~" [~~;'l1UU~lIloi',,';) 

a1'~~"l 
(lJ~li"~ lJ-I~~~l~J,) 

.. 'AI d AI "" " ""111",. 2.2 ff1'UlJl::flf)1Jl::1J1J1HlJl::fl1!I! (m1Jfl11Jfl1J1Jt:'I'W1!I, 2552) 

.011 AI .." ... ...
1::1J1J1J~lJl::~I1:j!U1J1J116ff1J (Vegetatea Submerged bed System ;VSB) 

~ Q tI ,: 4.i1 Q , QI ~ • ~ d: 4 , " " 

1 ::1J1J1J~'l11:: fl1!IJU1J1J'U ~::1J"f)flfl11U1J1Jlf)," fl1Jl1J t:'I~16ff flf) l1J'Ul:: 1J1J'rmfJfl'Ul1fftJ 1J '\1Qfl . ~ 

11Jfl1'U~lflU1Jt:'I~'\1;f)ff~l'l ut:'l::11f)~n'U hi1..r1"'UVl~d9il~ '1 ihh'..rlnfl hfl1Jl'l1'Uli1f)'Un1Jfl'lll~ 
JI .ct QtI ,: 04)1:41:5 I

l'U1JH'l11::1Vlfl"Jl::1J1J1J~'l11::fl1!I!U1J1J'Ul'Uflll1Jl1JfI'UlnnHl1fl1Jf)lmf):: (Septic Tank) 1m:: 
~ ~ 

'l1i'1J'l11 ~flwm'Wlhii~~lm:: 1J 1Jtif)'l1f1JlfftlfJl (Stabilization Pond) '\1;f)'f' 'U flll'l1i'1J'l11 ~ 
: ,: .. c$ " QI " "........
flwm'W'U1Vl~~lm::1J1JUf)fl9lnl91f1~fft:'lfl~ (Activated Sludge) lm::l::1J1Jfl111J9f (RBC) '\11f)1fl'U 

., f ., 1 

flll'l1i'1J'l11~fJWm'Wlhrh::1J1fJf)f)fl~lflfl1fll1~fllh,atJ1n'U~'Uii~fl1!lw::~~m'WYi 2.3 
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1 QlI::/':rt
I Zone 
I 

1M 

! 
I 

_-.-.....·:~~~:·~;lIt~!!1I0 

• .c:I 41 .. "4., '1"_ t fIj Q

'n ')l''t'l tJ ~fl ~\J'j::1.1lHl ~ 1J 'H U1't'l fl'U U fI' \fU ~ 'H 1fl<;t fll'Hl1 tIl't'l fll CJ1fHlfl CJ11 11 U 

A: 4 Q"" t: .c:I Qf (J "~QI _ J 'I4I"~.cl ' 
lllfl61fllff1'n61'n1J66flCJ111lU L'HUflUl1fftJ Uf1:tJ.:J't'l1'HU1't'lffUUff",U L'HfllCJ1't'llMI'IIU ,U'.i:UU L')l'U 

ftlCJ1ikt1U (Me~e) 11lflfl1'.iV6tJfff1ltJUUUU6UU6l'.i1'jfl (Anaerobic) ffl1Jl'.if:I'.i~UltJ66fllllfl· 
., 

'.i:UU'A6flA'ltJ U6fl 11 1fliUj'.:J ffl1Jl'.i (lfhifl'U lf1'.i11lUUf1~'ri6ff'ri6i'ff'ltfltJfllnh 'tJL-NLUfll'.i 

M .d ... .1 'Ill! .o!I.I'" ~ i1 l' ..... " 
lJty'Hl't'ltflfl'llU 11lflfll'.i L'D'.i~UUU.:JlJ '.i:fllJ! ty'H 1't'lH9'11Ul't'lflU fl1JU 6V 

rd6nlflLrJU'.i ~UU~6lfltJ1j'.i'.i 1J')l'l~lrJU'H ~fl rhuL 'Hqjilty'H 1~'nUft6 -n')l'~lll1J ltJ ~flhjffl1Jl'.i fJ 

111 'ity1~Ulfllfi1JtJ'i1J1Wfll1J~~6.:Jfll'.i'A 61111d 6.:J1Jl1l1flfll'.i la6flL-N')l'UfI'U6.:J-n')l' '1Il'H 1Jl~ff1J 
... ,. .. '" ~.d..... ,.,f ~ ~ " .1 ,. ~.d, " 

fffll'n'll6.:JflU 1Jl'H1Jl~ff1J 'H'.i6\lfl'.iUfl1U1l1flfffl1't'lflU'n')l'l'Hf11UllJU61'Hl'.illJUflU lJ'.i: ltJ')l'U't'l fI 

.o!I.1 ... ~ .1 ,. ~ .1...... .. ~ d 
1l1flU.:JlJ'.i :fllJ! lJ'.i: lV')l'U 't'lHflHffl1Jl'.ifJf1f1lJ '.i1J1W fl'1'.i6U 't'l'.i tJ'II6.:JU'II.:JU'U1Uf16V nf1: 

, 1' ... ...... .." . QI: .: ...I "".."
ffl'.i61'Hl'.i 9'16tJl.:J1JtJ'.i:ff't'l1ifll'n 't'l1 L 'HflWfll'nU'Hf1.:J'.i6.:J'.iUU l't'l.:J<;t'llU tJ '.i: ltJ')l'U't'l1.:J661J't'l1 L 'H 

Anfl fl111J ff1J ~ 'fI 'U6.:J'.i: UUUl1ffUf1:fffll'nU1f11161J lrJ U~6~61 flVU 'fI ~U'H ri.:J 61'H l'.i '116.:J fffl1Uf1: 

Ufl')l'UfI~l.:J '1 lm~lrJUU'Hri.:J-wmo16U'Hd6U'llAm:flfllJl't'l1.:J1i'.i'.i1J')l'1~ 

2.2.3 1~1J1Jil.:afl18.:a';81fllft 
., 

t:l.:J fl'.i 6.:J'f61fl1ff'rJU n:uuihufl U1U U U '11'-N61 fllff,';U If.lV1nU,j61fl'.i 6~ ., 
u~ijtJ '.i ~ ffnftfll'n LU fll nllUfI'II6.:Jt aV1Jlflfl oh lf1VflltJ L U t:l.:J';1.:Jflf11.:J ll:ij.gU~1fl'flH(Media) 

U'n'6~ ~1fl'flH~'-NtiUij'Hf11tJ')l'UfI l';U MU 'Hf16f1'nf11ff~fl \1flU6f1'nf1lff~fl flH'nf1lf1'~fl 
QI ,..1'';' QI ,.,f .. .: .d... .;. 'I ".... .. "... ,1'.1:.. ,

Uf1~1ff~ llJH6U'l fl1fl'fll.:J1'Hf11U~~1J'nU't'lN11JlflL'n6 ''H''fIU't'l'.itJtJfllfl1~ 9'11Jlfl'llU Ul1fftJ~: 'Hf1 

p l' • ., 1', .I , : QI : .o!I , • " .d, " 
l'll1't'l1.:J9'11Uf1HfJ~Urn 'H'fI'IIU NlU')l'Ufl1flf1H ~lflUU~.:J 'Hf166fl't'lH't'l6f11UUU'IIW~'t'l 'Hf1N1U 
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111 111 • 

i'Ui'lflfl1<J , ft'U 't1l V'II'iifl 11i1 ~Olmff~ ::VmJffillVffll fl'U 't1lv1'U U1Lff vrlJav'U fftnTf' -HfUnmrl 'U 

ttl flo' : : ~ tI .., £t .tCt .J o1IQ Q t/ QIdo, I41 I, ~ 
m'll'fl'U'Ul 'Ul't1<J't1 l1ilil'UOOfl n.1 ~::'lJfll'U OflilfitH ~lflml't1'il'U't1lVfll::~lVO~ 'U(l<J ff'lJlLff'lJ0 

111 111 

tllLffV~::QmhuflLrI'Utll~'U~ lflAl'U ril<J~'Uil<Jfll'U'U'U 1.h::ff't1itnTf''Uflll 01 i'flti10tl'UO<Jl::'U1.Jil 

4 I I 

~<J\1<Jfll1l::'U'U'UOLmO:: 

2.2.3.1 11 tlflmn;'<J l'U 'U O<J l ::'U'U 

l::'U'U1h.uflU 'U'Uil<Jmo<J , fOlmffOlffVmn;'<J l'U 'U O<J,ii'U't1l VtJ'::Ltl't1 

'I I," , Icl I ...,: , ,,:!'It <rI.....Q 0, " : clA A

1'lJ 'll'Olmff 'UmlLlJtW'UUlJtH'UO<JLffV 'U'Ul l1flillVnJ'UfI::flO'UUil::m'll''II'ltnTfClf<J~::'t11 l1'Ul't1 

, .d .tCtJ: 0 . ~ 0: ",. .
~l'Ul::'U'U'lJ"ltutnTffl'U'U 'U'Uflo'Uml't11<Jl'U'U0<Jl::'U'U~::n'lJ~lflml'Ul'Ul&ffVl'IJ1\1l::'U'U 1f1t1~1'U 

..Q 111 111 

g<JUVflfl:: flO'U 1111fl Clf <J~:: '{ltl1-HlJilqmflflfl::flO'U Mq~'Ug~ ~ lflU'UU1Lfftl;i<Jl~lq'lfla<JLm0:: 

. CJt<J~:;'{lVUVflfl::flO'U 11 Ufl~iJ<Jflflfl:;flO'U '1il1'lJfI~lflg<JlfllO::1-Hl1'lJil<J~~'Ug <Jl'{'Ufl'U ~l' 'U ~::Qfl 
• 111 111 ..Q 

~flViihl1'!11f1t1mlOoflu'Um10L'rl'U1tJ~lVi ~lflU'Utll&ffV~:;&~lq'lflg<Jmo<JUOlmffClf<Jii 2 '19'1 . 
~ , . ~ . 
o ~ ..." ... A I.... " I ....... A I 1 _I 0 ..... •


'U lL"'" tI't11'Un::'lJ lJl'lJ lWfI::fI O'U'UOVil<J UflV<J &11ilOfll1'lJ fffllJl fl 'U llJ il:: illV'U 1't1 1'lJ ff1'lJ II (l 

'I" 42 QI ........., 0 QI cl ....... 1'"
AI' ...
flflfl::flO'U 19'1 ~<J'Ifl~fl1ffV'il'U 't1l tI 'Uflll'U1'Uflfll1'lJ fffllJl flffl'U 't1V<J&11 ilfl 'U(l<Jm 0-1l~::'lJ 

QI 'I 1''' ,".... ... "4 0 .... A I ........ 1 'I l' ~.l
911flilN'U", nlTfO 11,il'U't1ltltlfllm:mil::'t1H1'UOVH 'lJlJl::ff't11Ul1Tf 'Ul:;'U'U l~'Ul'UV-1I'U'U 

.... ..... ,.f • .1 1 .I'..Q !'It <rI ... 
,il'U 't1l Vll1il1'U ~::VflVffilltlfl11'lJfffllJl fl f1t1fll1'lJ fffllJlfl ffl'U 11 'U -11 ~::fl il1VnJ'U m '11''11'1 tnTf 

l::'U1Vflflfl't11-11YJfl'.i::'U1t1Olmff'U'Ug-1lmO-1l1ffl1mff~::'11 ill~lquoih.uflqfl1htl (uo~'U) vh1-H

:'~41 QI.tCt 1 _ J .: ~ t ~... Q : 0 " : ... 

'U 1 ~'.i'UUff-1IUflfI'lJ fl ~ ::'lJff111l1t11flfl'U 'U1'U'Ufl'U1Clf -11 ~:: 'll'lt11Tf'lJtJ'.i 'lJ1tu OOflClf&~'U1'U 'U1't11'11 'U 1'lJ 

"ltutl1Tftlg-1l~'U LLYli111fliitJ~'lJ1Wff111l1t1'lJ1mn'U1tJfl1'.iiifll'.i01 i'f1flfl m dfl<J'lflff111l1 VOl ~~::tlfI 
, 111 

flq'lJl11ihufl'th1-Htl1Lnfll"hLffV'A 
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a4f1'HH 

-+ f-toUOlmff 

.. 
Mtl'SM 

f-
H'fllfllfT 

a.anHIZ ~ 

" u~!!tJf1 -

' . ..

1)01)llJtI.... 
;) ,. q~t1ltJfI~f1a" 

'" a~m8~ IHm8~ 

• 
ti~Itl1fJ~~ '-+f-to ,rOlfllffUtllf'l1" 

tl14 
~"t\•• 

~.... , 
, 

.
Ill"" 2.4 UN'lJN,mff~~fl1'j'rhn'lJ'Uo~'j~'U'U~~mo~Ufllfl1ff 

.. .. J 

2.3 SJ1f1111"'lWI11"\hn~Q1n,hn..qn1 

" " 1.h,"~~lflVhflltlmihJ1~'j!1'lJfl1'Uflll~llJ1.h~fl1ffm~'t1'j1.:s1'Y1mfflff~f "1 R.:sUff~~ 

''lJ~l'jl~~ 2.1 

J I.. anwonSJ1f1111"q~q" ..... .... 0 •
'11"10"V"'lWIll""l 

SJ1f1111" 'II,,, i 

SJ1f1111" n 

1.f1111l1rl'lJm~U~~~i1~ (pH) 5.5-9 5.5-9-
2.ino~ (BOD) llfl.l~. 60 100 J 
3.cnO~ (COD) llfl.!~. 300 400 I 

4.ffl'jU'U1'lJ ~orJ (SS) llfl.l~. 150 200 . 
5.''lJ 1~'jt~'lJl'lJltlvhfllg'lJ (TKN) llfl.!~. 120 200 

" " 
'I1SJ1rJl'l19J : 1. 1l1~'j!1'lJ fl 'ffl1'U'l1lfl1'j'j~'U1lJ1h,".:sdl'11f'U'rhflltl'j~U)'t1 fl 1l1~'j!1'lJ 'II 'f 

" " f11'Uflllfl1n~'U1lJ'1.h'"~dl'11f'U'vhflltl'j~ttl't1 'II U~:; fI 

Administrator
Oval

Administrator
Rectangle
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Livestock Unit 1~'Umf.U,,",liio<J"lfl't'h!1I11~'CI::U,..j<J"::111::flO1J~1Vttfl1~ijfl111111'1fl~Hti'U~ 
, ... °1".oQ .. : 4: 1 .d:, 1 ...

11,::Ul'YI 	 'tI'Ulf111'C1::'1f1<J O1~C)fn::'YIl 'Hlflfl'tl° <JltYV11'C1::'U lU;1l1 'U11 1::11101'YIU'Ifl'll<J flVlI 

" 0 QI A" 
'tIOfll11 'U fI fI <J 'U 

" 
2.3.1.1 	 111::1fI'YI,,0<J't'h!lIttfl1 UtJ<JOOfll~'U 3 11,::1fl'YI ~<Jil 

1) 11,::1fl'YI fl ijJlmjfl111J1v11'l'ff'l{1I1flfll1 600 'U11tY.ofimJl'th 

~1'U1'Uttfl1 	 1I1flfl11 5,000 ~1 ) 
" " 

2) 11,::1fI'YI " ihhm!fl111,hv11'l'ff'l{ i<Ju~ 600<J 600 'U11tY. 

" OilmJl'ri1;il'U1'Uttfl1 i<Ju~ 500-5,000 i1) 

" " 
3) 11,::1fl'YI fl ij'lllm!fl11'l'ff'l{ ~<JU~ 6 O<J 60 'U11ff. OilvtUYh~1'U1'U 

«v," t Q,t " 
ttfl1 '1-311'1 50-'UOVfl11 500 '11) 

Of 	 tI 51: Q;'
2.3.1.2 	11'C1fllflWevlfll11'1f'U111'U fl11,'U 1v11'l'ff'l1 

tI 

t W 	 . _ 

dj° 'll1 11 il'fl11 lJ1V11'l'ff'l { 1 11 lhv 1'Vh tiU 'll1 11 il'fltt fl11111 500 

: 4# 	 ~ Of IQI"

'Ul11\.,1m~'CIvttfl1ViO-11l1Vi'U,,! l'rhou 170 til'C1fli'lI 

" 	 . 
'll111 il'fll~av ttfl1"'U 	 l'Vhtiu 60 til'C1 fli'lI 
" 	 . 

'lll11il'm~av~flttfl1 l'Vhtiu 12 til'C1fli'lI 

" " " 
2.3.1.3 fll1U<JAU i ~1I1'11Jl'Ufl1UfJlIfll11 ::U1vllTlhii-3.,1fl'rh !1I ttfl1111::1fl'YI 

fl ('tI'U1"i11tY) Ua::11,::1fI'YI " <"'U1"fl'CIH) no'U 1"Vfh11'U"hrl~'U1L'11ri-3fi11'QfllIa-n1:l'l111 
Q,1 ~'CIio QI ~"r 	 do "Q

111'111 69 "0<JVi1::11'1futVtV'Iff-3Lff111 Ua::1fl1:l1fJW.fl1Viff<JU1"aOllU11 <J'1fl'1 Vi.fI'. 2535 'YI"::'IO<J 
II II 	 , • II 

\lflfl1UfJ11 fll111riov'll11nVa<J ~U11 ri<J 'lllffl1111W:: 11;OOOfl ~iY-3111"~01l'U ° fll" 'Ifi~-31111 ri -3fi 11i1" 

lIa-n1:l J-3if1,.rU-3AU1~lrtO~'U fim 'U"11 it<Jilil'UU~1'U .,lfl1'U 11,:: fllf't' 'U 11'1fti., "1'41 U fl1:l11~'U~'U 
'11 

o "' • .1" _I 	 ~ QI 1 I '" '" '"ffl111U111111ttfl1lJ':i::1fI'YI fl ("'Ul",afl) 	.,::V-3 lIU-3flU '1f1l1'11Jl'U 
• " " 	 t 

,VlOfl1UfJlIfll11::U1V'll1 ii-3., lfl~l !1I~<Jfl ril1 11~":: i ~lff1jO\.,ll~'U111'11 J 1\.,1 'YIl<J 1'1flfll1 il.,:: 

ffil'Uff'4'Uua:: ri-31ff;1I~1!1I"'U1~Hgflijfll1 i"fll1~1!lI~\lfl~O-3no'U~ .,:: iifl11i~U-3 AU''U1 ::v:: 
, 1_ 1 A •.1 " _ 1 0 ... .... 'I ~ 0 " 'I""'!:Ii 	 ~It

'1O lJ L'UO<J .,lfl111111 lJ1::1fl'YI fl 11 LU'U.,l\.,11'U1I1flua::1If'tflV.fl1Vi 1\.,1 fll1'M'tl'U'Il .,ll1J\.,I'IO<J 1'11' 

l::v::na1i 'U fl1111,::,,, ff1J1;'Uli' ffil'Uff'4 'Ufll111i' u111 <J1ifll1 i"fll1~1!11 11 i'u111-31::uuihu" 

" . 	 " 
'lllLnvilijo~11;O,hvt11 So,\.,I fll1 i "ff~1n::uuihU',,'ll1 L nv 



H~Qt~!.Ul1lt;q.4. 

UQ~tl4~::Uttll~tLtt!.LUl4! !.W::u,n!. Ul1t-fl~t!.LUt-Q~ltt!.M.L lSfl.~l!M,,ttUL ~ M,UH~U~ntMLn.::!.l41l 
It) t Itt P ~ ~ ~ 

!.L UItt-H.11::: u, ~nM,' t-JIil ~ M, M,1t!.L ton Q~Ill!1LM,l4 n.L n.n. n. :::!.l4Il!.L Ut-llltt!.It!.LtAot-Q~t-~IA. M,L Ill! p • • 1$ f" :;,P 'P ; 1'0 0 ~ J;r P ;P 

!.LH.LQH.' !.Wllt t-1lU,t!.Wt-1l t-!.~1l~1t-flu't~UL~ItLIln.Ql!llt:::u'n R.ut:::l!!.k'l4tH.t-~ 1l1t!.L!.IA.M,U 
" ., ):J'Qr r'" l' " pw p 11) I'T1 P 1'0 

QlStL~~~tM,V~llS!.Ul1t-ll~t~ !'u!.~R.U1UU!.fl.~t~Ill41!.Ul1lt;Lt.t.u,itQ..Qo~t!.LpUU M,1 
~ . 
Bfu.u.unUQlIILQntl.ubl1ut'tQn.[1t tUUolllJ:l&U.UU,W IT£ , ,,0 ~, IR~ 0 

B!~nlt-n~n~I.LUnQb1n. z·£ .. 

fl~tM.Lt-n.Q!.U r£ UUolll
"'... ... . 

"I1l1'~l"RCL:tM.l"!ll!=IfII1.t!l:'flUU .. . 

H[JQt~UJ.1JtI;l folUl&t\!ltt ... ... 

Upat~~lc.lM~annVll.tU 

tt[J9tILUlrc,...r-tt8Jd1ViLlU 

I,rc,u.u.n..vatl1lp"~l.ultCf"f4af\Q,ttltl.nu. LLU 

n: ~M.wt-~:::mR.u~~t-~M,Q~M,,!)o v M,~p~~UQQt-f\l1 M,Lt-M,U.1L~!.LUn.Q!'u~!!Il~~M,Lt-
• 1 ~ ~ 

BlU.I.LUn.QI.U
"""" 

r£ 

BM.. gUUUt1~t 
I'll ...""... "" 

£ uun 
""• 

http:u!.~R.U1UU!.fl
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<IV OJ t_.I"
3.2.2 m1IfltJ'Ue\lUnl1""qfl1~letiH 

d" QC ,: J 1 Q.c:l ~ 1 ' fIl'.ilfl'U'U0\!fl1lifll·.ilfHJ,mfl:i~mUnU1UvhuJ fl UffO'UflllJ 1liflT~ IfltH U Uflfl:; 
~ . 


,f1~0l~'U0.:s"lm fll'i 1 1fOTM1'iu~fI:;fl'f~ flflOA'i:;U:;I1f1lfll'i l~;tyl9itJ lfll~lJiiv.fo lJfIl'i ffl'l:1l 1'i fl 

, ..I .....1 '" " ,! 1 _.I .. ,,:, 5..1, Y. 0 ...

flH '1 'YI0l UlflA'UU fl'U"lm'U O.:s~lfHJ.:sflll! Un l'ilJ fll'in'U'i 1lJ'U0\!flUlinU'YI '11 fll'tll'i:;1J1J1Jl1J A 
" !V I ", 

-U llffU~ lflfffllv.nu iifill!1uvhllJ flfl OflUU11lfll'i ~HflVfl1uU~fld'UUfI:;fln ~fl'i:;1J1Jti loUA-U1 

c:c ~ J :~ J Q;,I , 

3.2.3 nl1lfltJUU:il'fl11::'t1fJWI11,"Ul'n.:s;}ln,"11""~18t11.:s 
Q.c:t d QI' • : 

3.2.3.1 1lifll'ilfl1Jfl1VU1.:sUl 
,'II tI ,II • 

~flii 1 -Ul~HflOfl 1 (-U1I.?Jl'i::1JUtiloUAii 1) Ii1U-Ulii~l.:sflOfl"lm 
~ ~. 


nou ,.?In::U1J lAU'i o.:s fU-Ulii' '11 flflllJ'YivA.:sm;'1nVUOOfl~lm ::uunlJf1u1U t.ionlJ-UllffU 1 

4 t ':4 l. OQl.d Qd dQl'
~fl'YI 2 UO'i1lJUllffU 1 (U1N1U'i::U1J1JlUA'YI 1) 1lifll'ilflUfl10UH 

~ 

-UllAU11l1~UUUU~1~ (Grab Sampling) tio ut.i~vomi1u 4 ,A lAU11ll~UUU1Jm::~lUfIlu1u 
, .. _I .... 1" _I .. '" ....

UOfl11lJflfllJ'i:ilJ1W 1 0 lc)sUflllJfl~ 'b'f,llJmWflfl~lflfll'b'U::V."'lffflfl 
,JI II JI • 

,Aii 3 -Ul~HflOfl 2 (-Ull.?Jl'i:iUUtiloUA 2) I~U-Ulii~HflOfl"lfl'i 
" , • JI 

nVU1.?Jn:;U1J lAu~O.:sfU-Ulii''I1f1flllJ'Yioii~tHfu-U1A.:sm;n nou''I1"'OOflUlm::'Uu~1lJf1U 1 U 

:' d 11 '.!'it d • 

~ 
, 0 '" 

1J0~1lJUliffU 2 
~ t !.ct:, OQl:~ dOlQ.c:l t 

'fl'YI4UO~1lJUliffU 2 (U1N1U~:i1J1J1JlUAU1'YI 2) 1lifll'ilflUfl10Ul~ 

""....... .......

Ul lAu1lilflUUUU'U1~ (Grab Sampling) flO u'U~oom1JU 4 ,A lAU1lilfl'Uuuum::~lUfIlu1uuo 

.. ... lY. _I .. '" ...
fl1l1.l"'fl 10 Ic)sU911lJfl~ '!rf,llJmWflfl~lflfll'b'U:;V.fllffflfl 

d ... 1 

3.2.3.2 ,AlflU9110UH 
" JI f tI 

'Al~UA10th.:sulU"':;~ lU 1Uflf~ iil~UfIl ~ ~hn~fll(11uvhllJu,,; ~il 

Ufffl.:sAunn~~ 3.1 fll~l~UA1VV1.:sm::villu';1~1dfl12 l~OU tiv l~vuv.qt'l'ifllUU l~ouiU1lfllJ 
"" ..k 1 ,.:: d '" , , "... • .!'it l'"fI::IAOUlJmlfllJ 2553 C)S~ UUrlfI::flH'lJ0~fll~lflU911VUH AlJfIl~UU~VOm1JU'A '1 UUrlfI:; 

.. .. ,d.ci ,~ d ~ QI tI .. d d .d d ~0 f

'flOUIV.0'l11fl1l~flU~~ tlfl~:;~ltJtflU11JUfftlAl'l1 flV ,A'YI 1 fI.:s,fl'YI 4 IflU~lU1U 2 flH riO 

.. d QI , :. 0 Cl fI .. Q,I I :d,JI
1 lAOU nlJlfl1Jrl10UHUllv.VUlm1Ifl'il:;'I1fl'iU 2 lAVU u.:s flnU'i1lJrl1VUH'YI~l1lJfl . .
~ 

16 i10VH lllfln tI'i :aiJu Nflfll'ifffl1llii'~lfluli lfll'i 1tI; umii UUfJWfIlv.,hii'~~lflfll'i 
" "..1lfl'il:;..f'i:;U1J~flfll~U 1IffU'U0~fhllJ"lfl'i1U~hUfl6t1lfllUfIl'i tiloUflUllffU lnOl1l'YIHutrl'Uii 
~ 

l'I1lJl::fflJ1ufll'i~flfll'iUl'ffU1ufhllJA~m;'1~v'ti 

http:lflfffllv.nu
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• Sf 
AlIi dow I 

V1l1HTl3.1 ~~m1Jtll~1VVH 

'H1Jun'H'J 

:'l'
'Ull;1Hfl6fl I 

. . 
(Ull~l'l"::tJtJihuAfi 1) 

5 ftJJ1Itrtl'illflfl1'l"!;Hfl8fl~m 
flltll'U'Vhful~llj'l"::tJtJ 

• 
(U1Fh'U'l"::tJtJ1.hUAfi l) 

5 ftJJ11atlU8U1U~88fl'illfl 
'l":: tJtJ~fllfJ'U f)fl 

:'l'
'U 1l;11.11f16fl 2 

•
(,h~1'l"::tJtJU1Ufl 2) 

5 

t : g
tJf)nu'UlIn fJ 2 

. . 
(,hFh'U'l"::tJ1J1hU~fi 2) 

5 ftJu lltrtlU f)U1U~ f)f)ml1fl 

'l"::tJ tJ ljrtlrruf)fl 

'I1f)d'~m~dllli'1J~~'~1J~1t)fh~ 'illt1m,d"1'il~f)lJn'IJf)nhl1J~1f)dH 
Sf Sf. 

·.m·hih~1J1Jth,av ,rJtlUf)~tl 2 UV lflvii';j~1J1J'11J';j11Jth,aVlrJtl'Z1J1Jl'if)l1~f)'illt1flVt1~m . 

'" " "'..t " " " " " Uf)FH un::iit1"tJrif)V'll1'iltlLfl1JUf)M1~tl1Jthfl~n~~m1ri~tht'l'11il'W~ ~~utl'1tlm'j~mnil 
..t 1"12: 2 '" '" .1 ~,,: s r ..;r 0'"
'il~ fI 'IJtll(1Hflf)t1GJt~Lt11J'illt1lJnlV'VIf)'~1J1V11Jtl'IJf)lJntll""Vt1f)tlt11'1J11JfI (~flTI 1 un:: 3) 

~~fI1'rt~ 3.2 un~,"'ilnWlfJWfl1'rt,Il11a~t1"ih,j~'illt1fJWfl1'rtJl1tlUf)~~ (~fI~ 2 un:: 4) . 
... d 

fI~fl1'rt'VI 3.3 
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Q ...J'I1I!<l 
3.2.3.3 'Vn'nlH~tl'jYl ~'lr L\Jfll'jml'ilfftl1.JflWfl1'Yi 

" " 'Yi1'llfl~~tlf1~1\Jf)1'll~fl 'j 1:: MflWfl1'Yi U1-r; ~ \; 'il1'jW 1~ llJ'l.h :::mfl 

Q .. 1 1 ... .:. 9J .i •
m:::Y1n~lYltl1fl1ffm LYlfl \J fW LLn:::ff~UltH'ItllJ L'jtl~ fll'H'U~flWfl1'YilJ1mJ1'Ufll1.JfllJfll'j 

: ~ , 0 4 Q ,1 .c6 '1.1'0 fI 0
'j:::1.J1t1\J1Y1~'il1f)U'Hn~fllL\JCjlIlJn'Yi1:l'l.h:::LflYlfll'jmtJ~qf)'j ('I.h::LflYl fl) C]f~ Lj'Jfll'H'UCjlI1\J~11lJqf)'jYl1 

f)1'llLfll1::MflWfl1'Yi,ll1 'U U~n::';1:J'\JmLAtl'UUn::vhml1Lfl'j l::-H~fltl:JU~Uflm'j fl1fll'lf1 

" 
lfllf)'j'jlJLflii flW:::lfllm'jlJfl1ff~{ lJ'H11Y1t1T"V~1.Jnl1'l11i1ii lCjl1t1fflUl1ifll'jYlCjllfftl1.JflWfl1'Yi'th 

,j'~UffCjll~1'U~11H~ 3.2 Ot'Uff\J ,jW!fJn~lfl1f, 2543) 

. " . 
911'Hit 3.2 l1ifll'j Y1Cjl1fftl1.Jflwfl1'YiU1LLn::Lfl;tl~jjtl1'U fll'jYlCjllfftl1.J 

.. .., ... •AY'Uf.)Will'n'Ul •'H'Ultl 
...... 
11im'9111~cr61J 

l.fllllJLrJ\Jf)'jCjllUfl::Al:J (pH) - pH meter U1.J1.J Electronmetric Titration 

~iiflll1m::LVtJCjlI ',j~lf)'h 0.1 l1 'tldv 

2.flltlft (BOD) 
... Q '" 

• QlJnnf)'jlJ~tlfl~'j Azide Modification 

3.Cifltl~ (COD) 
...... '" · ""lJflflf)'jlJ~tln~l Potassium Dichromate Digestion U'lJ'lJ 

Closed Reflux 
cI 

4.'IItl~LL'IHU'II1\JntlV (SS) 
... .... '" · ...lJflflf)'jlJ~tlfl~'j Glass Fiber Filter Disc Ufl::tl'lJ'flUfl~~ 

~W'Ht.lfl 103 - 105 0 C 

5.''Ui~'jL'il'U''U1Uillfllg\J (TKN) 
...... '" · ...lJflflf)'jlJ~tln~'j Kjeldahl 

3.2.4 m,u,::lii'Uu,::iniill'W 

" " 
, 'U ~ tl\J ii ,rJ \J f)n lLtl'l 1::-H U 'j:: ffYlifl1'Yif) 1 '5 ii1UCjlIU11ffV 'il1f)~ 1{lJ,j'ltlV H 

jI JlJI. "" 

'j 1lJ'ti~LrJ 'Ufll '5LmV'lJ ~iltJ'lJflWfl1'YiU1-r;~ilufl tltJtJtlmiffl1i l'5W:: Lil v'l.Jfi'lJlJU1'5J l'UflwfI T)1U1-r;:J 

• 0'" ... _I J _I ~ "Ii' 0 , ,,_.1 0.. 
'il1f)LL'Hfl~fll'\JCjlIlJn'Yi1:llJ'j::LflYlfll'5mv:Jqf)'j (lJ'5::LflYl 'II un:: fl) C]f~ Lj'Jfll'H\JCjlI 'H'n1'jlJqmYllfll'5 

" " 
ml'illLfl11::-HflWfl1'Yi'th iCjlltJii"'l1ii;-j'CjlI titl fll1lJLrJ'UmCjllA1~ (pH) tllflitlft (BOD) fhCHitl~ 

(COD) th'\JtHU~~U'\J1'UntlV (SS) Ufl::''U 1~'5L'il'U''U1UilLflLg'U (TKN) 
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_I ...... 
3.2.5 fIl'1't'11lJ'1::U'tlfim'W'1::UU 

00 OQ,l04 (/ ,l"o Q t/ : 
'Yllfl1 'i ffTi 1'ij'::1J1J1J11J~'Wlifft.l'\l0-3vJ lUJ t'W l1J fH~'W'Yllfl1'i11m1::'HfJtlUl1~'Wl 

'ijlfl'~I~1Ji10d":Juf{1't11f1l,tJ'i::lij'WtJ'i::ff'Ylim~ i~t.l'Illr.lnfl1'i'Yl~mHlJllmt.l1JLllt.l1JfJWfll'W 
jI 1 J/ • , 

\hlfft.llll~l~'::1J1JiiTU~un::Ul,ffvllr.b'W'::1J1J1hiJ~ ~-3Uff~-3 t'Wffllfll'ill 1 

JI JI 
, o~ .. , 0 4,11::8,,1111'" 

fl1tlflWl'rn,m H,fll 'I1HJ 31-fl1f1WIll'nlmJeO (,fl2 'I1'H14hlOO .,j 
tl'lJfll1" 1flTn:hufi (%) fi1'1WIll'nJll'U'1 



.., 

lJ'n'n 4 

" A lIJ ~~ " , '" '" '" '1''' , ~ ~lflOl'.i'.i1U'.i11J'\.IV\l~HvtV~:: l'flfffl\ll-Wl'j1Jtyfl'.i U ~~ 111"f'f'j ff::Lfl\l L"[J'\.I V\l lI91H~UU 

2.1 '" " .: 'I.' '='1 '" ~ Y. '" 1':'.1 """ AIV'l'\.1U VI:: l1J[JU Lfl\lm r;jL lI[J~tyfl'.i U U91ll::lJ 9l~UU 'U V\lll,H flll 11VI '\.I UVI:: LU[JU 1~::LWfllJ'j:: Ltl VI 
• II 

''\.IV~-Wlf1JYiU91flAHOU flV flULn[J~'j::UUtl1[J'U lI'j::LtlVltyfl'.iuAlI::"ij" UlI:: ~fl\ltu::'\.IV~ 
... ~ "'" , A" " .: '" "'" '" '" ,21'5~L'jVU91llV"VI~'\.IU 1"fl111J''\.IV~-Wl'j1J''~flll11 &)f~'\.IV\lll-W l'j1Jtyfl'.i UlIf1ff911 ~~111"f'f'jff::Lfl\l V'1. 

o .I "','P ~ ... , '" .:. " _.l".d.l... ,'PVllOl'j'\.lUVI::lU[JU 'J vt1V1JUff"~n[J1I::LV[J" U"~~l'jHVI 4.1 ('\.IV\l1l111'j1JVI'\.IUVI::LU[JUUff"~ .J 

'Utl1flHU1fl " ) 

o;ilU1Ufhi'U (lIH.:I) tllU1U~"l1'U1111... 
1lr.Ja::18r.JYl •(U'H.:t)1::UUlUYl 1::UtJUYl 

45 -1. "lUTW (-Wlf1J) 6 I 
I'" 2. "U" tyfl'.i 

1Q1 tI ~ 

2.1 U1Jvtull (~1) 1,325 - 1,325 
t Q,f tI ~ 

2.2 vttlvtUll {~1} 126 - 126 

2.3 ~fltym'qU (fi1) 

:.: 
'j11JqmVl~ffu 

646 

2,097 

2,100 

2,100 

2,746 

4,197 

. 

4.2.1 ~f)1Ja,\'l't.I 
1111 

\llflOl'j 'j 1U'j11J.rJtl\l1l-Wlf1J tyfl'.i fi1mh~uvi~ij fi~ vg'Ul,,~;jlU lIvll HI ihltltl 

OUVI'jU1JrJ i'~111"f'f;ff::lfl\l ifU~n1J..f~111J"lI'.i::1Jltu 3 11 lI'j::ltlVl~fl\ltu::LHL;vumj~ 
Vtlm~U 2 11~~ fltlLHL;VU .... viuiull::uliiuitldn1JoUU1U LHL;VUtyfl'j'qUUi1::tymV"!Uli1 

http:L'jVU91llV"VI~'\.IU
http:fl\ltu::'\.IV
http:V'l'\.1U
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.... ....., ..."Z.... 1 .... ]I
UfJfl66fl6flh~L'HI'U ftfl1:JW~'lIil~ h~L1il'ULll')f'UL~fJ1'Vt'Uflil'UflUl'll'U1~fl'J1~ 15.00 11l~1 m'l~fJ11 

20.00 111m l'hlll~~mh1jjrtf11.rf~'YI1l~111l 111 ~1 9t~'.h~fl6lJI11fJrtfl1""6i'Uf~1'U1'U 3 ~1 
'" rtf11U)ji'Uf 18 ~1 rtf11,,!'UUft~~flrtf11 90 ~1 n1'Y1i'lJrtm....6i'UfvhfllLLH~ilh)',;lfl1·jfl~i'Uf 

""J ", • QI "... ... "d "..; <:tt ...." 'I ".1ftl1~ L1V1 ff1'UUll'Vt'U 111ft ilfl'Vt'U l1ftilfll\lil19fl1J'UUll'Vt'U l1f1lfJ t'U~111l'U 
..,.... ~ !II J

4.2.2 11iI1UI~qn'U1UJ l'Uyjl12J 

nfl1:J W~011 LifJ~l~'UlllJ lJ UfJflfl6flilflfll ~'U ff1'U '11~fJUU~l~ 'U u9i ft~h ~L;il'U f1 il 

, QI tI f W' tI~ ell .d QI QI Z '11'01 '1~ r:I 'QI'"
rtf11'Vtil'Vt'U l1Uft~Ull'Vt'U l1lftfJ~1 11lfl'U9f~~ 1ft~~1'U'U t~l'l1~ L1 t 'UflHmftfl'll'U 1~LVl1~1rtf119f~U~ftg; 

~1\l~Ltil'YI'ftij1ilfl1ffLfi'U'YI;ilililfl1l1,j~U'Uti'UfIlfJ l'Ufl6fl 'ft1ftfJ ff1'U 6fl11~L;6'U'~'Ufl ilflrtf11 
II II • 'I 

"! 'U Uft~ rtfl 1 ill! lJ 1ft 11'U 011 L~fJ~tl1fJ1'U \l~ UU~ L~'U fl ilfl ffL 'YI ~ fJ1l 'lI 'U l~fl ~H 4.00 l1l~1 

fJ11 4.00 Lll~1 9t~~1'U1'U rtf11u9ift::~1\l::,jiiilfJLifJ~111lti'Utl1fJl 'Uu9ift::fl6fl ,j1G;1l1W 5-} 0 ~19iil 
'" . 

1 flilfl fIlfJl 'U \l~ijtl~ l,rfll'YIl1 UlJlJ'YI1A'U1 H1 illJiltTVlHff1'Ulhii rtfl1\l::'~'UUlJlJ..r1tlPl\l::ijLl' 
If • t! II 

n1'Y1 i'lJflilflft:: 3 6'U ff1'U'Ihiil ,rfllfJl'Ul'hfllil qlJ\llflUillJ1Pl1ftU~1ifll1'1'Utl~1~lJii1flil'Ufl;~ . . '" 
'Mil1,rfl,j1tlflfllfJl'U~lf1l fIl'Vtii 4.1 llft:: 4.2 "ffPl~nfl1:JW~fl11L~tJ~rtf11 
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~ ~ . 

m·Ha~~"lm'Utl~ ...h{lIUli~ilifltld'\.J'Vh{lIUUU'U\.J1~L~fl l~~ij"lm';mi\.J{ 

mhi\.J{ n1\.J\lfl"lm'll\.JLLa::\lfl"lfl'HltLL~flfh~f1\.J11.J flf) m'.ihftl11f1'.iufia::,.h::LflVI fltlUU~LfI\.J 
~ . 


,s1~tl1t.l 'Uf)~"lm d11f;u'Vh{lIuli~iltl1'Hl'.iVil,f';f)';\.Jilla:auj';\.Ji'IJil~L;j~fHlfli1..rn 1~~',f 

il\.JUUUtl11f1'.iU,f~ oll1fUm.h::1I1tu 6 illafl;lI) d11fi'u"lm~ihl11fUfli~LLfi 15 fl1afli'lI~\.J'U . 
n1\.J \lfl"lmUa::"lm'll\.JU 

~ 

\.J 1,ff)11f11ViLL~flfil~fl f)1,ff)1)111 L;j~L~ fl (flf)i~ l;'~U~ll1'U\.Jl~'Utl~ 
~ . 

,s1~tl1t.l"lm) tl11f11 '\.Jfll1La~~'ft'''lm~::FU''1I'hrnfli1 Ua1~"'11 mfltl1L1faf)~ ua1i1\.JUa:: 

mflJ'1f11a ci1~m'.i1,ftl11f11~~m;'1~::fl-K1~ '1 f1\.J 1\.J n1\.J'Utl~"lm";tl';\.J iua::u,j';\.JiLif~~LLuu 
",..... , 1" ,:.c:l ... Q,f'

U1f~ \.Jtl~11f1'1\.J,.wm1l1:: \.Jm1 1ftl11fl1U~a::flH m....V1 4.3 Ufl'~~flTn~1~1If)11f11f1~fla11 
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. 
~ Q 0 ~ 

111"114.3 m'n~'HJlJtn'Hl'Hn'H~'U"Xfl1 

0":'" 	 ~ tI4.2.4 	1::UUU1UA'UlllJfJnUu'U'Vhn.l 
" " " UV~llJU1LfffJ"V~'VhflJiIi'lVdl~LLlhiluti~tmm;ju 2UV Ul1ffml1flm~a'1~flVfl 

" " .
"X fl1vtviuiua::mhiui \l flffuhuih:: 'U'ln1~ua::";Vff~Ul1ffm.ul~~:: 'U'UU11 fffJ (utYpN , 1'-nfil'VI 

4.4) ':i::rj::lh~~lfltivnlJ'lh::lJ1W 5.00 LlJ~':i ~~UVnlJJ1Lffmn1~d'ti~utiv;iu~m.h::lJ1W 2.50 
" 	 .

WA':i l!JUt;'fll!w::uvilPi , 1i'~~::'U1fJU1LfffJflVfla~~-n tY11i1~W::ufid'lUVL~lJ~~~::,~ijm~ 'l'Ulla:: 
" "" ':i::'JJ1fJVVfl~.fl1fJU vflfiv 1'1.1 ff1utivnlJU11fffJ 2 ,!Juuvi''Uun 1 flm':i'~ fJ~ "Xfl ~'uua: "Xfl':i 

. II" " 
v'4'U1a (Pl~"tYPI~'Ufil..,-n 4.5) t;'fll!w::tivli1,jPlU1'fffJUH~ilfla'lf1fl'lJUV':i1lJU1'fffJ 1 fiV~::ij~l~ 
" " .

U1ua::,,;vff~U1'fffJ~lflm':ia'1~flVfl ''Hal.u1~tiv;;u~~flrll1 ~mh:lJ1W 2.50 llJ~~ Pl~UtYPI~fil'VI-n 

4.4 ua:: 4.5 
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. 
crt t 0 

~ 
d

Ill"'" 4.4 1JV'.i'lll1.J1lUV 1 

~ ~ 

mflfll1ffmjltJl1l1WfJWt1TrnjllffV'UV{I'rll!mr'lmh{lu"'{lti'l.'U,h{ll~m.fwqf1~fllV'I.J 

i'U'lltlll 2552 1H'1:;l~V'Ullfl'jltlll 2553 'UV{liil1JlIVtJUI thltlijfi\.J't11111l~ i'{I'H1~f11U:;LfllJ 
• II II JI 

Yi1~1~1J~'lmh{lUl 'I.1.1 1~1~1JU l'UV{I'n:1J1JiiNlIfll1fffllJ l~{lUU~{I 'I. '\..J ml't~{lti 



28 

, ... 
4.3.1 fll'tUa'V 

d I ~ ,".Q QIQI 

~lfl'~UmJfl16(J1{1V1{1"'lJ~ 4 ,~ 'lJl{1L~6U"'qfl~fl1t1U - 1iU11fllJ 2552 urI:: 

L~6UlJflllfllJ 2553 Uff~{lfla'UfI1"'~ 4.6 ('ltln:atltl~Uff~{I'UfI1flflUlfl '\I) 

pH 

7.00 .~:~ J
6.80 
6.60 


!:~ ::.- _...... I 
7.16 

1.

"'UIUfl14 
;,J 
~1U14 

pH 

17.50 '1 
6.28

7.00·1 8 
5.89 

6.50 .~ 

6.ooL......~ I. l .1 .. 
i1u,)\.Ifti'~.. '1)I~fli'~ 


fI;~ii 2 fI;~ii 4 :.1 : .I :.1 

ftH'II2 flH'II 3 flH'II4 

. 

.... ,""
111'"11 4.6 flnVl~ff6lJfll"'L64Jr 

... 1 ~ t/ I" Q,f ..I,d, A 

ffl1JflnlLfl"::"'fl1"'L6'lJ'lJl{11~6U ..,qfl~fl1t1U 1IU 11fllJ 2552 un::L~6U llflllfllJ - .25531U'~L~lJ~hmh{lnlJ..r{l"'lJ~ 4 ,~ ti{lUff~{I'Ufll'Hii 4.2 "'lJinlflfl1,ilfl'1::li'~16th{l 
II II. II • 

yj'{I'" lJ~il6d'UlflWtJi'iilJl~'J1Uih,.,u~ ..,lJ iTUwih~ :lJlJun::66fl~lfll:lJlJii 1 ijthhjU~fl9il{l 
- .OU Un::'urilU'\I6{1Ull~1':lJlJUn::OOfl~1f1':lJlJii 2 ijtil ,,jUflf19iHOU 1~tlijti16d'usjl{1 

,::,.,il{l 6.37 un:: 6.87 

.. 14Id d d Q,I , :, 

fll1H1I 4.2 fll"'LO'lJl~ntl W ,~mlJfll0(J1{1Ulfll{l '1 

.. ., , , .. ... , .... 
~~untJmf)fJH t'l1~18'1fliU1fJ tT'l'UltJfJ-altJ'UlIlfl1!1'U 

t 6.88 0.749 

2 6.87 0.287 

3 6.88 0.257 

4 6.37 0.376 

t"hlJ1f1'!1'Ut'I'l1JfllJnT'i'.iZlJlu,\hii-31'h1lJqn'i 5 - 9 
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.... ., , 4,. 4 
4.3.2 Namnlft11:':"'ftlUI8~ 

d QI , ~ • 4 Q QI 	 .. 

V1fl~~LflU~1tJV1.:JVI.:J'HlJ~ 4 ~Pl 'lf1.:JLPltJ'U'Vtt)fl'VfllV'U -1l'U11fllJ 2552 Ull:':L~tJ'U . .. 
1Jm1fl1J 2553 u-n'Pl.:JJ:·m't'Ufll'Vtii 4.7 i.:Jil (llVlI::ltlVPlLL-n'Pl.:J''UfllflH'U1fl '\I) 

BOD (lIftJAJ BOD (11M.)
1420 

1m; 
1360 	 oo:l 560 630 

600 
1tXXl! 780 620 

; 	 400 210 

mi 200 


0

0' I I I I . • I I 

480 

I . 
'11I'l111ri'~i1U'lUfIi1 .. .. .. ..., .. , . .. m~ii I !\f~ii 2 flf~ii 3 m~ii 4

,"~i 2 ftil'll J M~i4'"~ I 	
.4 

BOD (lIMI.) BOD ()lMI.) 
2000 • 1730 

1500 800 
880 600 

1000 

I 
380 

I 
435 

26S 
500 200"_I i __L

1000 

400 

0 • I
fllllllllf~ 	 fllllll,.f~o~--."- . 	 ..:~ ~ 	 :~ :~ :~ 

IIHlI I lIi~~ 2 ~rnl3 lIi~~ " 	 frl~lI 1 fti'~ti '2 ft'~lI 3 IIHlI " 

_I tI I .1 .:I," QI 	 . ­4 	 .Q

-n'11JH1I1Lfln::'HfllU tJtlI 'lf1.:JltlltJ'U'Wt)fl'VfllV'U 1l'U 11fl1J 2552 llll::lPl tJ'U 1Jm 1fl1J .. 	 . 

2553 ''U~PlL~U~1mh.:Jn1Jt1.:J'H1J~ 4 ~~ i.:JU-n'~.:J''U~llHii 4.3 HlIV1flfllll1fln:':"'~1tJdH 

tI JI. 	 JI t , 

t1.:J'H1J~ilfhii'~Lfi'Ufl111J1~l!1'Ufh'H'UPl1~m,h.yh~ll:':Uuihu~ (~~ii 1 UlI:': 3) fh~~o.:J 
.Q Q '.Q A' _I 	 t" 0QI 	 <&of

1,001.25 - 1,045 1JlIlIm1J~tJlI~l • .:J~~fl111J1~l!1'U1Jl:':1J1W 10.01 - 10.45 LVl1 Ull:':U1JV:':UlU~ .. . 	 . 
Ua'1fhintJ~''Ull1IffViiN1'UtJtJflV1m:.:uu (~~ii 2 UlI:: 4) rJ~~.:jo.:J 423.75 - 470 ijllilfli'1J~tJn~l .. 	 .. . 
1~VWV1ltl.!1'WU11l:':UU-n'11Jlltl'LhUPlll1LffV1~!tJvlI:': 55 - 57 U~tJdHh~~11Jll1iiN1'Uflll,huPl 

'JI • "'1 "'... <II I ... '" .r'lq 'JI I 0 "1 1 1-1 ...U1I1fllU tJ~tfl'U1J1m!1'UtH 4 - 4.7 LVl1 L'Vtl1:.:-n'lltJ'UVllV tPlUfl~1'W1flfln U 81~lPl 1Jl~'U 

ulI:.:1'\1ii''U L,s'U 1fl'1It:ll'H1l i1~11 11161'111' 1J1Ittm Lfl'lIVi'lfHfl~H "l L~'U~'U ~~-n'1I1v1~1~v~n'UVI 
I 	 .. 

~vii'oHtJtJflCHl~'U ih''If, ::~UtJ6flC)f1~'U1I:': 1I1vll111Plll~ lfi~-n'fll'Wl\hm~'U '~HlI~.:jflri11U-n'~~11''U 

~A 4 t/ • f 	 .Q tIt! " d.Q 	 Q.Q 

l:':UU'U1J -n'lltJ'UVllVU:: U'U tJ~1J1flfl11Ul::-n'Vlllfll'Vt'\lfHl:':UU ~1flHlIfllnLflll::'H'UU-n'~.:J' 'H L'H 'U . 	 .. .. 
11l::U'lJUtJUuulI~ii',n 'Ul'h{1J ttm rJ.:J 1li-n'11J1lt:l1hUPlll1-n.:J1~tJd1~l'H 1J 1:: -n'1Jfl1l ijflllui'UUl~ 
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. . 	 " 
ftl1Hn 4.3 f;,ijltJ~h~~tI W '~U~1J~1tJdl,nh~v.l '1 

• <V •1f1lnUfl18fJ1.:t ftliJleil,nau (i'iaan;lJt1eafll) 1:bUt~U.:tlUUlJlf11flU 

1 1,045.00 404.433 

2 470.00 183.847 

3 1,001.25 537.933 

4 423.75 286.396 

fi"JWI~!1'Uf11UtJlJm:m:U1t11hii~fh{1Jt'{n'S 100 iit'liin;1J9iea,,~ 

... ." ~ ...
4.3.3 	FUlfll11lft11Z1ffllOWa6A 


" 
~lfl'''l~m;1f)dl~'t1~111J'' 4 '" ,h~lAf)'U'Wqffifl1t1'1~ - i'U11fl1J 2552 Lla: . " 
l~tJ'U1Jmlfl1J 2553 Ut'l'''~fm''Ufl1'WVi 4.14 if~ 4.17 fl~il ('lt1aZ'Otl"Ut'l'~HhunflN'U'lfl '\I) 

I 
2030 

I~-
16!lO 

830 __ a_ 
'lIIl11l1it 

:, .. : .. 
MUI2 IIH113 .J1ii4 

COD (JlllJiI.) 	 COD (UM,.) 

3000 1600 
2500 1400 

12002000 1620 1620 1000
1500 800 

600 
400 

11m 76l) 

200~ ___I I I 

'1U~J~ 0 

11. ,. .. 
w4

ftf~ft 2 ftf~ 3 mm4 

1420 

520 410
340 

II .•............~ 

''lII~"f1" . .,

fll1;i I 1I;1n 2 	 fli1ii 4 
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Ul,j~H'I11m1~li'fi10')11o~ (COD) ,r1~lflm..l't'Ulffifl1VU - IU11flll 2552 U1'l~lflOU 
II . • I 

lIm1flll 2553 lU~fll~'U~10fh~'i111ii'~'HlIfI 4 ~fI ~~llUfI~1u~1'i1~n 4.4 uUfI~fimlftV~fll~'U 
tI II II, II I 

~10dnu1 N1'I \llflfl1'i 11fl'i 1~li'~1Othnl~'H lIf1ufi1111~lfiufl'h1l1f1'i!1U til'H Ufl 1flV'll1111~1 

<t00l.c:l I d AClQl'A d t 

'i::'U'U'U1'UfI (~flVI 1 U1'I::3) fl1'tl~'H 1,442.5 1,687.5 lI1'11'1mll~01'l~'i C)f~'tl~fl11111mi1U 
tI • • 

.... 1 'fJI 0 Q,I jJ 0 d lid. t .c:t.t.:l1.'1 
lJ'i::1I1W 3.6 - 4.21 lVl1LL1'I::UlI\l::'U1'UflU1'I1fl1C)f Ofl tUU11UVVlN1UOOfl\llm::'U'U (~flVI 2 un:: 4) 

JI 

iJ~'tl~il~ 672.5 - 767.5 il1'l~fli'lI~Oafl'i 1f1V'"\l1'itu1.... 'U11'i::'U'UU1111'iC1'.h,jfl'll11ffV1~!ov1'I:: 
JI • 

46.79 - 60.14 LL~odHh~fl111'll111~lUfl1'i'lh,jflU~1fi10')11o~lfiU1I1f1'i!lUil~ 1.6 1.9 lvh 

1.... 'i1::U1'itJUVll61~llri~1 .... 1flfl1{1 'U'81fl'ifl 1,j'it;U un:: ''UllU l,rU lffl101'H1'i 'h,y1111101'H1'i 

lql1'lt'{fl'i lff'l!l-W'ltNfl~H '1 111u~u ~,j::,ju1U2J1'It'{fl'i~~U1'I1fJ1~flfJ~~UVllv~1fOOfloJ11\lU 'thh~ 
JI JI 

'i::~'UOOfloJ1'\lU 1'1:: 1'I1fJ'lll1'1f11'1~,fifl U m .... 1U ll'H~Uu UfI~111U 'i:: 'U'U uijUl'i tJuVllv,j::,juog1l1fl 

fi~N1'I, ,fil~ ''''ijfl1'i'h,jflir~fHijfi10')11o~'tl~fl11111~'i!lU1I1fl ,jnffVlDm.... 'U O~'i::'U'U\llflN1'Ifl1'i 

ell " '1 "d f , dGJ "1 '" , , 0 (W : ~ '" •" 11fl'i1::'HUU~H t'Hl'HU11'i::'U'U'UOU'U'UtlflVI t'lt u'Yh'illt'{fl'iv~ lIU1111HI'U1'UflU1V1~ flOfJH 

l'HlIl:;UlI fl1'iijfl1'i,ji''U,jl~'i::'U'U'H1m~1I1~1I'i::'Um~Ofh~flUl'itJUVll61A'ofh~ij,j'i:;8V1Dm .... 

.I ••1"'.1' !:'I,:,"5iI ' .6 .dI.1 ... "5iI " 
'q~'UU l'ltU lJ'i'UlJl ~'UOU'U'UlJflU 'H 11JU'i::'U'U'UON~flll1111f1'i!lU 'i:;'U'U'U~lJ'i:;fI'I!l! llJUflU 

• • tI 

1II11H114.4 fh0')11o;)mftfJ tu ~fll~'Ui10d1~'ll1~H '1 

.
.. ..., . 
1fllnUVl18tfN .hfiuAIDafJ d11'liMtiftui,l's) 

, 
'" 1I'1'UlUfJ~I1J'UtllV11tl'U 

1 1,442.50 526.331 

2 767.50 273.419 

3 1,687.50 816.144 

4 672.50 503.810 

':~ Tl fI' .oQ .oQ o.t I CII 

tll1Jl~'IJ1'Ufl'l1Jf'l1Jfl1'I'I::1J1{1Ul'YI~ lUlqm 400 1JaamlJ~fH\'" 

... 4. _cf
4.3.4 Namll'ft11::'ttftl'U6~U'U~U'Ulua6rJ 

dQ,t,: Q 414, o.t 

\llfl~fllfl'Ufl10fJHVI~'HtlfI 4 ,fI 'lt1~lflOU .... qff\lfl1VU -liU11f111 2552 U1'I::lflOU 
• JI 

lIfl'ilflll 2553 LLU'HN1'Ifl~m",,1l4.9 ~~u ('i1fJ1'I::16fJflUUfI~1umflNU1fl '\I) 
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SS UIfl.lll.) 	 88 (wJa.) 
600 570 

6000 ' 4820 SOO50001 3600 	 3654004000 
300­3000 	 206 215

1525
2000 	 200 

•
7591000 100 ­

0 0
I I I I I ..1.­

fnn\l~r~ 	 hn\lfti~• :.1 .. 	 :.1 :.1 :.1 :.1ftf~~ I ftf~~ 2 ft1~n 3 tri"di 4 	 ft1HI I ft1~n 2 ftHn 3 ftHn 4 

55 (lIMI.) 55 (JIfl.Ia.) 

2837 7003000 615 
2500 2260 
2000 
1500 ­ ~ J
1000 757 

107
500 

0 

345 I 	 ... -..._--_ .._------­hll11l~f. 
1 	 .. --	 :~ 

t- I 
l.R~~ I ,.f4ii 2 ,.f~ J RH114 	 J~ii 1 ftHn 3 m~;; 4 

.Q tit d 	 • 4 4 Q,I 

ffl tlNft'llml::11fll'UO~U'U~U'U'l'UftOtl (SS) ~'l~lftO'U'Viqff~flltl'U -1i'U'llfl1J 2552 Uft:: 

'ftl~tJA'lOdl~tll Nft~lflfll'S1Lml::...fA'lOV1~';~111Jftilfhnift'Ln'Ufl111J191'SJ1'Utll11'Uft lfttltll 

t1' f I 

lAO'U1Jflllfl1J 2553 l'U~ftL~tJA'lodHn1J';~l11Jft 4 ,ft A~Uffft~l'U911n~n 4.5 Uffft~fhlUiitl 
'II " "t II 

..dll 04l:.-:I,d .,.. 	 QQQ,lrQ", 

't11'Ull::tJtJtJltJft'Ulifftl (,ft't1 1 Uft::3) 1Jfll~~m 1,549.75 - 2,696 1Jftftfll1J910ft91l CJt~~~fl'll 

, "OQ.l'~, d i:4~ 
1Jl91l)l'U tll::1J1W 7.7 - 13.48 lmlm::U1J4il::tJltJftUn'lfll'UO-:lU'U-:lU'U'l'UftOtl 'U'Ulifftl't100fl\llfl 

'S::tJtJ ('ft~ 2 Uft:: 4) J~~~il-:t 308.25 - 339 ijftafli'1J~Oa91'S lfttl-n~1'SW1'VitJ11l::tJtJffl1Jl'S\l 
~ 	 ~ . 


'1h<U'fttllifftl ift'fOtlft:: 80.10 - 87.42 U9itlVH i l~9111Jtllnf-h'U fll'Sih<U'ftU~'lfil'Utl~U~-:lU'U1'Ufttltl 
fI/ 

lii'U1Jl91'S)l'Ua~ 1.5 l'yh ~lflNftfll'S't1ftftO-:lilUffft-:l l,rllf 'U11'S:: tJtJihh::ff't1im'Vi' 'Ufll'Stl19ft 

'UO~U~~U'U'l'UftOtl~~1Jlfl u~n10~~lflfil'Utl-:lU~~"'U'l'Ufttltl~ltl~'S ::tJtJijfil~~1Jlmn'U i tl U,j'Nl'U 
~ ~ 

fll 'S '1h<U'ftU ~'lfi l'U tl~U~~U 'U 1'U ft tltlJ~fl-:tln'U1J191'S) l'U A~,r'U 'S ::tJUUtlilfl'l'S' ,fij'S:: tJtJfll'S Utl fl 
fI/ 	 • 
dI" I ... 	 ~'jIdI ... 

'UO~U'U1'UfttlmtJtl~91'U l~'U 91::UflH (screen) 'SHftfl91::fltl'U (grit chamber) llJ'U91'UL'Vitlftfl91::fltl'U 

'JI O.,:A
fltl'U L'Ul'S:: tJ tJ mtJft 'U '1fftJ 

http:1,549.75
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. . 


... • I "" ..
4.3.5 tU'Inl1llfl11Z'Hfll111fliOU 

d QI , ! ,41ft Q

\llfl'~1flU911f)tJH'YHl1lJ~ 4'~ '!f1 .... 1~f)lJ't(lfI'\lmt.l'U IlJ11fllJ 2552 UflZ 
• III 

1~f)'UlIm1fllJ 2553 UnW.lNflA'.... fl1'Vtn 4.10 A'....il ('l1t.1f1ZIVt.l~Ufl'~""'Ufl1flNU1fl 'II) 

TKN (1I11.III.)TKN (lIM.) 

.. .., I 

llAlntJft1aUH 
1" .. __ ul_ 

fn'Ua .... U'U.... U'U11U'IaUiiU.'IU (SJt'lt'ltl1SJflaDfl1) 
I ... 

lI'11-UtJU....ltJUSJUI"l!'U 

1 2,696.00 1 ,879.968 

2 339.00 170.393 

3 1,549.75 1,189.025 

4 308.25 223.268 

tiUJl91':i!1'Utl1tJflllnl':i':i:tJ1tnf1if.... ,.h{lItltl1 200 iiflfltlll1nf)fl91':i 
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80 
60 
40 
20 
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I' 
100 87.92 
!Xl 

• I I· I
72.38 70.1469.30 

I I 
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• 
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22.6822.54 
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0' 
hu'lll..r.'nI7ll'1i~~ :~.. .. :.l ., ainll Jrill J.;h 11'1"" 4 

fti'~fi i fti'~fi 2 ftHli 3 ft;~fi 4 

'9I,~ui1tltin~ 1 J',t\'Ufltlfl 1 'fll~1l9i1tlti'~;{ 2Utlnlnf,lnV 1 

TKN (1111.111.) 

250 

200 

150 

100 

50 

0 

TKN(..nJD~ 

'16.48 
207.2 45 

186.76 40 
35 
30117.46 21.142S

82.18 20 
11.76

I 
15 
10 4.62 
S II I I 

50 

0 
41\.I1Utl~ • .I 

h~41Uf1i.. 
I 

:.1 •l ... ­'::.l :~ fir,,, I 11,." 3 11/.;14
IImll Jtii 2 flftii 1 II'It1l 4 """ 2 

'fll~ui1tltiu;i 3 J"«'~fltlfl 2 'fll~1J.r·;mtiH;i 4 utlnlni,.nv 2 

d ..... c:I 
IIn'tfl 4.10 Nfl 'VI ~ fI'f)Ufll'tHfUf)'U 

fl'ltlNfl1Ifl'l1Zt1fll'U191'H\lU'ultlnlfllgu (TKN) ';1{j1~f)U'Vtqfl'~mt.llJ i'U11fllJ 
III • 

2552 UflZI~tlUlIm1flll 2553 'U'~I~U~1tlrh{j'l'1lJ'ti""1111~ 4 ,~A'.... Ufl'~{j'U911'5Hn 4.6 'Vtu'h 
II'" I" 

\llflm'l'1Im1Zt1~1f)~1 .... 'ti.... 1111~iltl~'u1flwtti'nlJl91'l'!lUfi111U~ 'U'l'::uun 1 (,~n l1U'1::,~n 3) 
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1'& d \11" : " Q.I f .d ~ 
ijfll'1h~'J~1111~ 63.35 ~H 148.40 iinftf1i'1J~Vat;l'J \l~1l1\..1 Lt111\..11t'\l1'J~lJlJfI~f1nl11Jl.hlJlW 

i\..l lf1'Jl\l\..lUVtJ ff1\..1i\..l (1f1~ 2 Un~1f1~ 4) ijfll'lh~'J~wh~ 21 il~ 57.68 iinaf1i'1J~Vafl'J m\l 

1~\..I Nn\llf1tYl'JVll11'J~H '1 tJ~tJ\..I l\..l\!nt'{f1'J1JlmhlfllJilJlw1\..1 lf1'JL\l\..l t.l~u~~ihvdl\..l&f1wcn 

1Jlf1'JJ1\..1fi1tJl1tl~f11'Jlh,jfl 'J~lJlJ1h,jfltYl1J1Hlfh~fI1\..1 lf1 'JL\l \..I '1It.l.:sil~fvtJn~ 8.95 - 85.85 \l1f1 

Nn~~f1~Tlm\lllf\..l'1I11~ft\..l'Vl1~un~,"'lf~vdl\..I,jVtYl1J1Hlfh~fI1\..I lf1 'Jl\l \..I 111 

.c& 'd d.d d Q,I I :, 

fll1HYI 4.6 fll'YIlfUV\..Il'ilntJ W ~fllf1lJfl1VtJl~\..Ilf1H '1 

. 
 .
•c$ ... 
il~UnUmtlUH 

1" C( .. ~~",1,--

tllY1lfUtl....lilDU (UDDn1UflODfl1) • ... 
iJ1lUUU.,,'U.... Ulf11!1.... 

1 63.35 28.574 

2 57.68 28.011 

3 148.40 58.512 

4 21.00 18.284 

fh1J1A'l!1l,!tl1lJfl1Jm'l1tU16Jllf~,"lf1Jqm 200 OllSfli'1J9iOSA'S 

http:ff1\..1i


85.85 

un"""
• 

5 


II ,. 	 t 

5.1.1 tlTrtt'fJ'1f (pH) Ul1~1'.iZ'lJ'lJ (,ftfi 1 U~Z,ftVi 3) ihhlu';".H 6.88 ff1ulu (,ftfi 2 
. 	 " . 

u~::'ftfi 4) ijfl11U'lh\l 6.37 - 6.87 'Vt'lJ';)'u1Vi'fJ'fJfl'il1f1'SZ'lJ'lJijlifl1:!W::UftflflHf.U'l.h::'JJ1W 

• ~ ". ....; 01.3 - 1.41'Y11 G]f\l'fJg lUtflWct1'Y11J1ft'.i!lUfll't1'Uft 
tI 1 t • 

5.1.2 fl1iJ1'fJ~ (BOD) 'W'1r:hU1t~1'iZ'lJ'lJ (,ftVi 1 u~:::: ,ftfi 3) ijfl1t\l~~ 1,045 -1,001.25 

ij~afl;1Jfl'fJa~'.i fl1~'t1Ii\lf-h'Ufll'i'1huftU~16\1f1\1ijfl1iJ1'fJR ('A~ 2 U~Z 'ft~ 4) t\l~tJ 423.75 ­

470 ij~afl;1J~'fJaft'.i '.i::::'lJ1J'lhUAij'J.h::::ff'YIifl1'Vtr'fJtJ~:::: 55 - 57 
JI • , t ~ . ""1 .c:::I r 0 jI .cl Q.-.:t..cl

5.1.3 fIlG]f 'fJA (COD) 'Vt'lJ11'U1t'U1'i::'lJ'lJ (,ft'YI 1 U~::::'A'YI 3) 1JfIll\l~tJ 1,442.5 -1,687.5 

ij~afl;1J';'fJaft'.i 	 fl1tJ't1a\lN1'Ufll'.i'lhUftUft16\1f1\1ijfl1~loR ('ft~ 2 u~::::'ft~ 4) fl11\l~~ 672.5 ­

767.5 	ij~afl;1JflOaft'i 'iZ'lJ1J'lhUftij'1h::::ff'YIifl1'VtrotJ~:::: 46.79 - 60.14 

. d,:" .c:l .J •• .e:l 
5.1.4 fIl'UO\lU'U\lU'U1U~'fJtJ (SS) 'Vt'lJ11U1t'U1'.iZ'lJ'lJ (,ft'YI 1 U~:: ,ft'YI 3) 1JfIlt\l~tJ 

1,549.75 - 2,696 ij~afl;1JflOaft'.i fl1tJ't1Ii\lN1Ufll'.i'JhuAUft16\1f1\1ijfl1'UO\lU~\lU'U1U~'tW ('ft~ 2 

. U~::::'A~ 4) fl1t\l~~ 308.25 - 339 ij~afl;1J';Oaft'i 'iZ'lJ'lJiil'UftijU'.i::ff'YIifl1'VtrotJ~:: 80.10 - 87.42 
" , , . 

5.1.5 fh'u 1ft'il'i1'U1ulUVilf11gU (TKN) U1t~11Z'lJ'lJ (,ftfi 1 u~::'ftfi 3) ijfl1t\l~tJ 

63.35 - 148.4 ii~afl;1J';'fJaft1 fl1tJ't1Ii\lN1'Ufll'iii1UftU~16\1f1\1ijfl1'U1ft1t'ilul'UluVitfitgu ('ft~ 

2 u~::::'ft~ 4) ijfl11\l~~ 21 - 57.68 ij~afl;1J';OaA1 ff11J1'Hln1~ft'U1A1t'ilU~fl'~il\lr'fJ~~Z 8.95 ­

" 
5.2.1 fl1'Jijfll'J flfl1:!lU'U 1'Y1HU;'lJUt \I'jZ'lJ'lJii 1UftU 1tfftJA 11J1! fll'J1J1A'i! 1'U t';'U fll'j 

.1"'.1 'l"!'II I~lJ'J'lJlJt\l'lJO 't1llJ'U'lJON\lA11J1J1A'J!lU . 	 " 
5.2.2 fl1'Jijfll'J flfl1:!liJ'iI~tJl11ftftV1Jfiff\lN~1 'tf'i ::::'lJ'lJiil'uftU 11fftJU'jZ ff'YIi fl1'W 

http:1,549.75
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mlJtl11JfJlJlJftt;'W . 'j:1J1JU~1.h:~'Wiu1J1J. m::'YI'j ~'YIi'vwlm1i'J'JlJ'lfl~Uft::a~U1~~6lJ. 

http://www.pcd.go.th.linfo_serv/water_wt.html#s9. YljftltllJ, 2552. 

~ _I c:t. It'.ct Q.I ~ ~ JI 
____. 'J::1J1J1J~u'j::~'W!l6tY1J. m::'YI'J~'YInHJ1m1i'J'JlJ'tI'111Uft:tY~U1~ft6lJ. 
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• II. t 

1.7 'H~1l'HU't'Jl111 ff(l1'UYiil-1'H~Yi 5 ~lt1~ti'Hih fhtflOll~VJlI'Vtlrh1fJ i-1'H1f1 

... ~I ... 'I • .1 " .:. "l~14 '" i 4 ~ d!fflff:::lf11:1lJl:::UI'Y1fHlfllHl1fJ !'UnllllUtltl'l,lflfl~'YI1 mflO~01:lW:::'ll0-1 Hll0'UUtltJllJflG)f-1fl1111~ 

mVl'U't'Jl111~LifJ-1i-1'HlIfI~1'Ul'U 300 ill iHL10'U~1'Ul'U 2 'Hli-1 iflfJUfJOUl::lfl'YItlmUtJ~'Ui' 
tI 

20 ill";O~'Ui' 2 ill lll1tlm~'Ui' 22 il1 \l0tlm"!'U 80 il1 tlm"!'U 100 ill l111tlO'n1-1'HlIfll'U 
tI 

't'Jl111'ti-1'HlIfI 202 ill 
• " , II JI 

1.8 ffU'YI't'J1111 ff(l1'Un;i-1'H~n 8 ~lt1l:H'::L61::: 61LflO'\.hlO~fJ-1 i-1'H1f1fflff::l01:l 

U'.i ::l.fl'YI n~fllHnvl 'U't'J l111U tI tI'I,Iflfl ~~1 i UflOli01:l W::: 'II tH i l -1L10'U LL tltIilfI~-1 fll111 ~mv '1 'U 
1 JJ II II 

't'Jl111nl~fJ-1l1-1'HlIfI~1'U1'U 400 ill iH110'U~1'Ul'U 1 tlm"!'U 400 il1 lll1tlOni-1'HlIfll'U't'Jl11l 
f/ 

l1-1'HlIfI 400 ;il ." . 
1.9 ilfJ::~'Ui''t'J1111 fftn'UYi;i-1'H~n 5 ~lt1~fhu'Vt-1 61LflO~VJlI'VtliifffJ i-1'H1f1fflff::lf11:1 

Ul ::Lfl'YIn ~fll'.i mfJ1 'U't'J1111Utltl 'I,Iflfl ~~1i UflOli01:lw:::'ll0-1 i l -1110'UUtltIliI fI~-1fll111,mfJ l'U 

't'Jl11l~LifJ-1i-1'HlIfI~1'Ul'U 500 ;il iHL10'U~1'Ul'U 5 m;-1 ifl fJut.JnUl:::Lfl'YI "1m LLtJi'U i' 80 il1 

lev" cv Q,t Q,t Q.tt/ cv QI 

TtOTt'U'1 8 fll tlOH111'Y1f1LL'YI'U 10 fl1 \l0tlm"!'U 150 911 lll1tlm'Vt'U'1 98 911 tlm"!'U 200 fl1 
f/ f/ 

lll1tlml1-1'HlIfI''U't'J1111l1-1'H1If1 448 ;il
I" ,. 

1.10 flllff'U't'Jl111 ff(l1'Un;i-1'H~n 5 ~lt1~tilLL'Vt-1 61LflO~VJlI'VtliifffJ i-1'H1f1fflff::lf11:1 

U'.i~L.fl'YI n'ilfll'.i mfJ''U't'J111lUtltl'l,lflfl~~1i ufloli01:1 W::'ll 0-1 i l -1110'UUtltJlilfl~-1fll111 ~mfJl 'U 
• f/ f/ 

't'Jl111nL~fJ-1l1-1'HlIfI~1'Ul'U 500 ;i1 iHL10'U~1'U1'U 5 'Hli-1 iflfJmmU'.i::Lfl'YItlmuli~'Ui' 80 ;i1 
tOld Q,t QI cv. Qlt/ Q,I QI 

TtOTt'U'18 911 tlmff11'Y1f1U'YI'U 10 911 \lfltlm"!'U 150 911 '.i1l1tlm'Vt'U'1 98 911 tlm"!'U 200 fl1 
f/ f/ 

'.i 111 "1ml1-1'HlIfI, 'U't'J 1111l1-1'H1If1 448 ;il 
• f/ • 
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'.ill1tlm~'Ui' 6 ;i1 tlm"!'U 24 ;ill111tlml1-1'HlIfI''U't'Jl111'ti-1'HlIfI 30;il 
t" t JI JI 
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Ul::L.fl'YI n'il flll flUI' 'U't'Jl111UtltI'I,Iflfl~~li uflmi01:l W::'llO-1 i l -1L10'U UtItI LilfI~-1fll111,mfJ' 'U 
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't'Jl111nLafJ-1l1-1'HlIfI ~l'Ul'U 60 A11HLlo'U~1'U1'U 1 'Hli-1 uli~'Ui' 4 A1";0~'Ui' 1 A1tlmffl1 
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YlflU'YI'U 3 ;il tlm"!'U 30;il l111tlm~'Ui' 8 ;i1 '.i111tlml1-1'HlIfI''U't'J1111l1-1'HlIfI 38 ;i1 
• JI • JI II 

1.13 'HlALnfJlI't'Jl111 fftn'Unil-1'H~n 1 ~ltJ~L;j'U ii1Lflmlllf1~fJ-1 i-1'H1f1fflff::L01:l 
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. " . tij ££ ijrt"t-IA.

'" '" 
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QI 1CVrl QI QI ClIo' IV QI QI 

52 ~1 'VtO'rfUl! 5 ~11l3flllm"l\,l 93 ~1 11lJllm'Vt\,ll! 65 ~11lmffl1't1~LL't1\,1 8 ~11lm"l\,l 90 ~1 ., ., 
11lJllm';-311lJ~'\,I-nl{1J'fl-311lJ~ 248 ~1 

1.20 1,ItylO-3-nl{lJ ffm\,l~i-311~~ 3 9i11H'Il1\,10-311~1 ihlflOl1Jty\lnfllJ i'-3111~ 
'" A I .... , ..1 " .:, ,.1 4 QI ,. 4 !'I ../,

t'f1ff:;lflll lJ1:; lfl't1fl\lfll1 fIlfJ \,Il'I11lJU1J1J1,Iflflfl't11 lJfl Oflflll W:; '\l 0-3 l Hl10\,1 LL1J1J LlJ~CH-3fl11lJ ~ 

fIlfJl \,I-nl{lJ~liffJ-3i-311lJ~~l\,l1\,1 120 ~1 h -3110\,l~l\,11\,1 2 l1n-31~fJlWflU1:;lfl'YIllmu1ii\,li ., 
20 ~1 ~oi\,li 4 ~1 'Qflllm"l\,l 80 ~1 11lJllmi\,li 24 ~11lm"l\,l 30 ~1 11lJllm';-311lJ~'\,I 

" t QI-n11lJ'YI-311lJ~ 134 ~1 
d 0' ,d! . .c:i 0 .cd 0 QI tI QI QI d 

1.21 fflJlffn-n11lJ ffm\,l't1~..:sl11J'YI 3 ~11JfllfffJ1 OllflOl1Jty\lClflll U111~ff1ff:;lflll 

U1 :;lfI't1n\lflU fIlfJ' \,I-n l{lJU 1J1J1,Iflflfl..t1' UfiOnflllW:;'\l0-31 1 -3110\,lU1J1J li1~cit-3fl11lJ ~fIlfJ' \,I 
.., ., 

-nl{lJi'M;fJ..:s';-311lJ~~l\,11\,1 30 ~1 h..:sl10\,l~l\,11\,1 2 l1n-31~fJ1WflU1ZlfI't1llmu1ii\,li 4 ~1 ~O 
., ., 

i\,l( 1 ~11l3flllfl1"l\,l 25 ~1 11lJllmi\,l( 5 ~1 11lJllm';-311lJ~ l\,l-nl{lJ';-311lJ~ 30 ~1 .., . 
1.22 111J't10..:s-nl{lJ ffm\,lVi~..:sl1~Vi 1 9il1Jfll1\,10-311~1 ihlflOl1Jty\lnm.J i'..:s111~ff1ffZlflll 

U1:;lfl't1n\lfll1 fIlfJl \,I-nl{lJU1J1J1,Iflflfl..t1'ufionflllW:;'\lO..:s 11..:s11 O\,lU1J1Jli1~cit..:s fl11lJ~fllfJ' \,I 
.., ., 

-nl{lJVilafJ-3';-311lJ~~l\,l1\,1 25 ~1 lH110\,l~l\,l1\,1 2 l1n..:s 1~fJ1WflU1:;1f1't1llfl1U1ii\,l( 13 ~1 
II 

~O";\,I( 1 ~1 Qflllm"l\,l 42 ~1 11lJllm";\,I( 14 ~11lm"l\,l30 ~1 11lJllm';-311lJ~'\,I-nl{lJ 
II 

';-311lJ~ 86 ~1 .., . 
1.23 11'I~'YI0-3-n1{lJ ffm\,lVi~-311~Vi 1 9il1JflM1fJ~fl1 thlf10fJff-311' i'-3111~ff1ff:;lflll 

U1:;1f1't1 n\lfll1 fIlfJ' \,I-nl{ lJU1J1J1,Iflflfl..t l'ufiOnflllWZ'\lo..:s 1 1 -3 110\,1 U1J1Jli1~cit..:sfl11lJ'fIlfJ' \,I 
.., ., 

-nl{lJVilafJ..:s';-311lJ~~l\,l1\,1 200 ~1 h..:sl10\,l~l\,11\,1 2 l1n-31~fJUfJflU1Z1fl't1llmmj";\,I( 10 ~1 
II 

~O";\,I( 2 ~1 Qflllm"l\,l 54 ~1 11lJllm";\,I( 16 ~11lm"l\,l 30 ~1 11lJllm';-311lJ~'\,I-nl{lJ., 
';-311lJ~ 100 ~1 .., . 

1.24 lli~nr-nl{lJ Vi~..:sl1~Vi 13 9il1JClfl-3 ihlf10fffllf1l~ i'-3111~t'f1ffZlflll U1Zlf1't1 

n\lflll fIlfJi \,I-nl{lJU1J1J1,Iflflfl..t1' UfiOnflllWZ'\l0-31 1 ..:sl10\,l U1J1J1i1~cit-3fl11lJ ~fllfJ'\,I-nl{lJ~liffJ-3 
i~l1lJ~~l\,l1\,1 160 ~11H110\,l~l\,l1\,1 1 l1n-31~fJ1WflU1Zlf1l'1llflm1ii\,l( 4 ~1 ~oi\,l( 1 ~1 

QI 0' QI QI Q,I Z 
11lJllm'Vt\,ll! 4 ~11l3flllm"l\,l 30 ~11lfl'j"l\,l 35 ~1 11lJllm't1-311lJ~ . ., . 

1.251nfJ111W-nl{lJ Vi~..:sl1~Vi 2 9il1Jfll\l~1i1-3 ihlflOfffllCll~ i'-3111~ff1ffZ1fl1l 

U1Zlfl't1n\lflll fIlfJ' \,I-n 1 {lJU 1J1J1,Iflflfl..t l'UfiOnflllWZ'\l0-31 HI10\,1 U 1J1JliI~cit..:sfl11lJ'fI1fJ' \,I 
• II ., 

-nl{lJVilafJ..:s';..:sl1lJ~~l\,l1\,1 70 ~11H110\,l~l\,l1\,1 1 l1n..:s 1~mWflU1Zlfl't11lfl'ju1i";\,Ii 4 ~1 
I .. rlQ,I Qlr/ QI QI : 

'VtO'Vt\,ll! 1 ~1 11lJllm'Vt\,ll! 4 ~1 llfl'j"l\,l 4 ~1 'j1lJllm't1..:s11lJ~ 
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tI • II , 

1.26 {l~fffl~oW1111 -n~~11~-n 6 9iTUflfl~ thUlf)fffl1fl1~ i~111~ff'itY:;lflll tJ'!i:;Ul'¥1 

.... 'I ~ .:, 1_14 QI 1 4 ~ .Q 'I _.I ~ ..;.1
fl~f1l'!i fil[J LUoWl'!illU'U'U'llflflfl'rl1 lJfl {lflflllWll:"{l~ Hl'!i {lULL'U'UllJ ~ I:)f~fl1111, fil[J LU 111'!i1l'rllfllJ~ ., 
11~1111~~lU1U 70 ~1 h~L1{lU~lU1U 1 l1a~1~lJIWfltJ'!i:;Lfl'rlqmu,jiui 5 ~1 'VC{liUi 2 ~1 '!i111 

cvtlcv cv Q.I ~ 
qm'nu~ 7 911 'Qflqm,,!U 32911 qm,,!u 39 911 '!i111qm'rl~111J~ .., . 

1.27 'rl{l~~UoW1111 tYfIlU-n~~'H~-n 1 9i1'Ufl911Lflll t11Lfl{lf2't')1I'n'!iYifflJ i~'Hl~ff'itY:;Lflll 

tJ'!i:;Lfl 'rl fl~f1l'!i fil[J L UoW 111111'U 'U'llflflfl~l'tJfi{laflllW:;"{l~1 '!i ~ L1{lUU'U 'U Li1~~~fl 1111 vnvLU . ., ., 
oW111J-nliifl~11~'HlIA~lU1U 800 ~1 h~L1{lU~lU1U 2 'Ha~1~mWfltJ'!i:;L.fI'rlqmu,jiui 15 ~1 
tevtl cv QI Q,I cvtl Got QI 

'n{l'nU~ 1 911 qmtY11'rl~U'rlU 5 911 'Qflqm,,!u 150 ,11 nllqm'nu~ 21 911 qm,,!u 160 911'!i111 
., ., 

qml1~l1l1~LUoW111111~'H1I~ 331 ~1 
• .JI t 'II II 

1.28 q'!iff~MoW111J tYfIlU-n~~'H~-n 12 9i1'Ufll~'!i:;1 ihl.flf)'thlfliitJ~ i~'Hl~ff;tY:;Lflll 

tJ'!ill:l.fl'rl fl~fl1'!i fil[JL UoW 1111ll'U 'U'llflfl fl~11tJfi{laflll Wll:"{l~1 '!i ~11{lUu'Umi1~~~ fl 111J,filVLU 
• ., II 

oW1111-nLiilJ~11~'HlIA~lU1U 50 ~1 1Hl1{lU~lU1U 1 'Ha~ u,jiui 5 ~1'VC{liui 1 ~1 'Qflqm,,!u 
II II 

20 ~1'!i111qmiui 6 '~1 '!i111qm,,!u 27 ~1 '!i111qml1~'HlIALUoW111111~'H1I~ 53 ~1 .., . 
1.29 Y;U'rll1yloW111J tYfIlU-n~~'H~-n 12 9i1'UfltY:::'l1~ thl.f1{lff'ii'~U:; i~'H'j~ 

... - I .... L _.1 ~ .:, 1_14 QI 1 4 ~ .Q
ff'!itY:;lflll lJ'!i :;l.f1'rlfl ~f1l'!i fillJ U111'!illU'U'U'llflflfl'rl 1 lJfl {lflflll W:;"{l~ H l'!i {lU U'U 'UlJ~l:)f~fl1111' 

,JI II II 

filflLUoW1111,hii[J~'t1~'H1I~~lU1U 600 ~1 h~L1{lU~lU1U 1 'H~~ qm,,!u 450 ~1 '!i111qml1~'H1I~ ., 
1UThll1l1~'H1J~ 450 ~1 

, ", , 
1.30 tYltJU11:)f{lloW1111 tYfIlU-n~~'H~-n 10 9i1'Ufllff{l~olf11 thL.fI{lffli'91U:; i~'H1A 

... _I .... L -.I ~ .:, 1- 1"s QI 1"s ~ .Q
ff'!i tY:::Lflll lJ'!ill:l.fl'rlfl ~m'!i fillJ U111'!illU'U'U'llflfl fl'rl1 lJfl{lfl flllWll:"{l~ Hl'!i{lUU'U'UllJ~l:)f~fl1111' 

fil[J1uoW1111~lilJ~..f~'H1I~~lU1U 200 ~1 h~'1{lU~lU1U 2 'Ha~ u,jiui 1 ~1 '!i111qmiui 
II ., 

1 ~1 '!i111qm,,!u 187 ~1 qml1~'HlI~1UoW1111't1~'H1J~ 188 ~1 .., . 
1.31 tYlI'l,J'!iWoW1111 tYfIlU-n~~'H~-n 11 9i1'UfltJlI thLfl{lff'ii'f1U::: i~'Hi~ffltY:;1f1l1 

tJ'!i:;l.fl'rlfl ~m'!i fil[JL uoW1111U'U'U'llflflfl~1'tJfi{laflllw:;"{l~1 '!i ~';{lU u 'U'Uli1 ~~~fl1111'fillJ1U 
.., " 

oW1111-nliilJ~'t1~'H1I~~lU1U 100 ~1 h~';{lU~lU1U 2 'H~~ m.liui 5 ~1'VC{liui 3 ~1 qm ., ., 
tYl1'rlAU'rlU 2 ~1nllqmiui 10 ~1 '!i11Jqm,,!u 60 ~1qm't1~'H1JA'UoW111111~'H1I~ 70 ~1 

~ , " I 

1.321'nif,JiJoW1111 tYfIlU-n~~'H~-n 1 9i1'Uflff'i1uun1J ihl.fl{lff'ii'f1Ull: i~'Hl~ 
... _I ... 1 -.I ~ .:, 1- 1"s QI 1"s ~ .Q

ff'!itY:::lflll lJ'!i:;l.fl'rlfl~m'!i fil[J U111'!illU'U'U'llflflfl'rl1 lJfl{lflflllw:::"m '!i ~1'!i{lUU'U'UllJ~l:)f~fl1111'
." .,

fillJ1UoW111J-n,iilJ~11~'H1JfI~lU1U 50 ~11Hl1{lU~lU1U 1 'Ha~ u,jiui 10 ~1'VC{liui 2 ~1 .. .. 
'Qflqm,,!u 8 ~1nllqmiui 12 ~1 qml1~'HlI~LUoW111111~'H1J~ 20 ~1 
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" ' " I 

1.33 ff~~Vlni-rnitl-nl1'lJ ffmuVii~l1~Vi 8 9i11.HmU~~fI'Hl 011f16Lij~~ i~111~ 
... tI ... , •.1 ., .:, 'tl 4 .... ,. 4 !:"t ..II

ff1 ff~Lfl1:l 1~1fI'YImlflll fIlV Unl1'lJU'lJ1.J1,IflfI'f1'Y11 fI~'f1fl1:l W::'U~~ 11 ~ 11 ~UU1.J1.Jt1J ~CJf~fl11'lJ ~ 

fIlV'U-n11'lJ~Liv~,f~11'lJ~~lU1U 50 i1 h~Ll'~U~lU1U 3 m'~ miiui 9 i1 ....~iui 3 i1 
J/ J/ 

~fltlm,U 38 i1'n'lJtlmiui 12 i1 tlm";~11'lJ~'u-n11'lJl1~11'lJ~ 50 ~1 
QI fie-. t/ .d: ,.::I 0' • 4: QI .,Q,I.Q .c:t 

1.34 ff'lJlfl1:l'YI"'Wff'lJ'IJ~ ffmU'YI~~l12J'YI 2 ~11.J'f1'il1U fl11f16L'lJ~~ 'il~111~ff'l'ff::lfl1:l 

til :;lf1'Y1fi'il flU fIlV'u-n11'lJU1.J1.J1,IfIfI 'f1,T1'tlflOl'fl1:lW:;'U~~11 ~,l'~uu1.J1.Jtil~cb~fl11'lJ ~fIlti1u 
,tI II II 

-n11'lJfilntl~'l1~11'lJ~~lU1U 150 ~11Hll'~U~1U1U 1 l1n~ tlm,U 150 ~1 tlm'l1~l1'lJ~ 'u-n11'lJ 
J/ 

";~l1'lJA 150 i1 
, II. II 

1.35 Uflff1ff~1 ffmuVi~~l1~Vi 5 9i11.Jml1fh 01Ul~,ij~~ i~111~ff~ff:;Lfl1:l tI'l':;1fI'YI 

fi'ilfll'l' fIlV' u-nl1'lJU1.J1.J1,IflfI'f1,T1' tlfi~nfl1:lW:;'UtHh ~ll'~UlL'IJ1.J1i1~cb~fl11'lJ~fIltl'u-n11'lJ ~Litl~ 
J/ 

'r1~i1'lJ~~lU1U 34 i1 h~Ll'~U~l'U1U 2 l1n~ uliiui 12 i1....~iui 1 ~1 ~fltlm'U 21 i1 n'lJ 
J/ J/ 

tlmiui 13 i1 tlm";~11'lJ~1U-nl1'lJ";~11'lJ~ 34 i1 
, tI. 0' 

1.36 ;rU1ff ffmufii~l1~Vi 9 9il'IJ'f1lni 011f1~,ij~~ i~111flff~ff:;Lfl1:l '1h:;lf1'Y1fi'ilflll 

1 ..1 ., .:, 'tl 4 .... ,. "'I ..II 1 . .1 ., ~,J'!:"t :
fIlti Un1'l''lJU'IJ'lJ1,IflfI'f1'Y11 fI~'f1fl1:lW:;'U~~ 1Hll~UU1.J1.JllJflCJf~fl11'lJ~fIlti Unl1'lJ'YImV~'YI~l1'lJ~ 

J/ 

~lU1U 15 i1 h~11'~U~lU1U 1 l1n~ uliiui 15 i1 'l'1'lJtlmiui 15 ~1 tlm";~11'lJfl'U-n11'lJ 
J/ 

";~l1'lJfl 349i'1 
• J/ • 

1.37 -nl1'lJl1U~~UflU ffmuVi9i'~l1~Vi 5 9il1.J'f1l1U~~mfl 01lfl~Lij~~ i~111flff~ff:Lfl1:l 

U'l':;LfI'YIfi'ilfll'l' fIlV 1 u-n11'lJU1.J'lJ1,IflfI'f1,T1'tlfl~nfl1:lW:;'U~~1,.~Ll'vuu1.J1.Jtilflcb~fl11'lJ~fIlV1u 
• J/ J/ 

-nl';'lJVilntl~";~11'lJfl~lU1U1900 i1 h~,1'~U~lU1U 11 l1n~ uliiui 280 i1 ....viui 17 i1 tim 

ffl1'Y1flU'YIU 17 i1 ~fltlm,u 250 i111'lJtlmiui 314 i1 'l'1'lJtlm,U 650 i1 tlm,f~l1'lJfl'U 
.r : Q.f

-nl'l''lJ'YI~l1'lJfl 1 ,214 ~1 
• J/ • 

1.38 ill:;itl ffmuVii~l1~Vi 4 9i11.J'f1l1tYlt1~~~ 01lflVlijV~ i~111flff~ff:Lfl1:l tI'l':LfI'YI 

"" 1 . .1 ., .:, 'tl 4 .... ,. "'I ..II ,., ~,J'
fl'ilfll'l' fIlti Un11'lJU'lJ1.J1,IfIfI'f1'Y11 flV'f1fl1:lW:':'U V~ 1HI'l'~UU1.J1.J1i1 ~CJf~fl11'lJ ~ fIlti U-n11 'lJ'YI1'f1t1~ 

J/ 

";~11'lJfl~lU1U 100 i1 h~Ll'~U~lU1U 1 l1n~ uliiui 14 ~1""viui 1 ~1 11'lJtlmiui 15 i1 
J/ J/ 

tlm'r1~l1'lJ~ lU-nl1'lJ";~11'lJfl 15 i1 
Q .c:t t/ c::l: 0' Q.II.f4 1" 0 .. Q,I IQI ..:& 

1.39 ffU'YI1-n1'l''lJ flmU'YI~~ ~11.J'f1''UU1U'lJV~ ~ fl11f1~l'lJ~~ 'il~111~fflfl:':Lfl1:l tl1~1f1'Y1 

"" 1 . .1 ., .:, 'u4 
.... 1 4 !:"t ..II 1" ~,J'fl'ilfll'l' fIlti Un1'j'lJU1.J1.J1,IflfI'f1'Y11 flV'f1fl1:l w:;'U V~ Hi'l'~UU'IJ1.J1JflCJf~fl11'lJ~fIlV U-n11'lJ'YIlm.l~ 

J/ J/ J/ 

";~11'lJfl~lU1U 800 i1 h~11'~U~lU1U 4 l1n~ 11'lJtlm,U 800 i1 tlm'l1~l1'lJ~ 'u-n11'lJ";~11'lJA 

800~1 
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, " , 
1.40 ~'U'V1'Hrh111 ffm'UVi~~lf~Vi 9 ~11Jalf1l1m;jfJtJ ihuHHi10~ ~~lf1'1fr;ff::m'l:l 

'lh~Ul'V1fi~flll" fIlvl 'UVh111U1J1J'l.Jtltla..t1hjfimin'l:lw~'\lo~1l" U;O'UU1J1Jtlfl~~fl111l~fIlVl 'U 
," " 

'Vh111Vilav~'Yi~lfllfl~1'U1'U 450 ~1 h~l;O'U~1'U1'U 1 If'n~ ttmfllvhrrh111hin 
, " , 

1.41 'V10~i)'U'V11'Vh111 ffm'UVi~~lf~Vi 5 ~l1Ja1'n'U,h ihltlOli10~ .o~lf'jflff;ff~an'l:l 

'lh::ltl'V1fi~flll" fIlvl 'U vh 111U1J 1J1Jtlfla..tl'tlfionn'l:lw~'\lO~1l" ~l10'U1l1J1Jtlfl~~fl111l~ fIltJ 1 'U 
,,, tI II 

Th111Vilav~'Yi~lfllfl ~1'U1'U 450 ~1 h~110'U~1'U1'U 1 lfn~ 1111ttm~'U 450 ~1 ttm'Yi~lfllfll'U 
" Th111'Yi~lfllfl 450 ,h 

, " , 
1.42 1I~flaffll,j~vh111 ffm'UVi~~lf~Vi 4 ~l1Ja~1I ihLtlOLi10~ ~~'t11flff;ff~m'l:l 

tl1::L.f1'V1fi ~n11 fIlV 1 'UTh 111U1J1J1Jfltla..t l'tlfionn'l:lw::'\lO~1l" ~'lO'U'l1J1JLtlfI~~ tl111l~fIltJ1'U 

." " Th111Vilafl~'Yi~'t1l1fl ~1'U1'U 160 ~11Hl;O'U~1'U1'U 2 lfn~uliw'\.!Tl 13 ~1""ow'Ui 1 ~T'lmffl1 
" " 

'V1f1U'V1'U 17 ~11111ttmw'Ui 31 ~11111ttm~'U 20 ~1 ttm'Yi~'t1l1fl1'U'Vh111n~'t1l1fl 51 ~1 
tf .cI ~ ,,,J 0 0" Q,I Q,I 4 

1.43 nq,,'n~'U ffm'U'V1"~'t12J'V1 5 "l1Ja't1'Uo~mn mltlm1l0~ ~~'t11flff1ff::m'l:l 

tll"~ltl'V1fi ~nll fIltJ 1 'UTh1 lIU1J1J1Jflfl a..t1' tlfionn'l:lw~'\lo~11~llo'Uu1J1JLtI fl~~fl1111~fIltJ1'U 

." " 'Vh111iitav~n~'t1l1fl~1'U1'U 1,900 ~11HL10'U~1'U1'U 11 't1n~ uliw'Ui 280 ~1 ....ow'Ui 17 i1ttm 

" 
ffl1'V1flU'V1'U 17 ~1 ~nttm~'U 250 ~11111ttmw'Ui 314 ~1nllttm~'U 650 ~1 ttm'Yi~'t1l1fll'U 

" 'Vh111n~'t1l1fl 1,214 ~1 ." . 
1.44 'V10~Ufl~,"1111 ffm'UVi~~'t1~Vi 2 ~11Ja't1'UO~Un1 ihl.f1on'U'V111111~ i~lf1fl 

'" .1 ... 1 . .1 .. .:, 111.14 '" .. 4 ~ ..&
ffl"ff~m'l:l 1Jl"::ltl'V1n tjlflll" fIlV 'Un1111U1J1J'l.Jflfla'V11 L1JflOan'l:lW::'\lO~ 'Hl10'UU1J1Jl1JflCJr~tl111l ~ 

." " mv''UTh111Vi,av~'fl~'t1l1fl~1'U1'U 90 ~1 h~llO'U~1'U1'U 1 't1n~ uliw'Ui 10 ~1""ow'Ui 2 ~1 
J/ " 

~nttm~'U 50 ~1 l"111ttmw'Ui 12 ~1l"111 ttmn~'t1l1fl1'U,"1111n~'t1l1fl 62 ~1 ." . 
1.45 tl1a,"'111 ffm'UVi~~'t1~Vi 12 ~'1Ja1'U'Uff~,r thL.f10n'U'V1n111~ .o~lf1flff;ff~m'l:l 

tl1~Ltl'V1fi ~flll"mvl'U," l111U1J 1J1Jflflail'tlfionn'l:l W~'\lO~11~Llo'UU1J1JLtlfl~~tl1111 ~fIlV' 'U 
." " ,"1111ViLaV~'fl~'t1l1fl~1'U1'U 400 ~1 h~'lO'U~1'U1'U 2 't1n~ llliw'Ui 20 ~1""ow'Ui 2 ~1 ~nttm 

" " ~'U 140 Pi1 1111ttmw'Ui 22 Pi1 ttm~'U 170 ~11111ttm'fl~lfllfl1'U,"1111n~'t111f1 332 Pi1 
It" t 

1.46 LtlaV'U,"1111 ffm'UVi~~'t1~Vi 5 ~11Ja'tn~fhu'n~1my thLtlO~'rl1l'n1-nffV .o~lf1fl 
'" • 1 ... 1 . .1 .. .:, '_14 '" 1 4 ~ ..&ffl"ff~m'l:l 1Jl"::ltl'V1n~fll1f1lV 'Unlll1ll1J1J1Jtltla'V11 1JflOan'l:lW::'\lo~ Hl10'U1l1J1J1JflCJr~fl111l~ 

• JI' tI JI 

mtJl'U,"'{lIVilaV~n~lfllfl~1'U1'U 450 Pi11HllO'U~1'U1'U llfn~ ttm~'U 450 ~11111ttm'fl~'t1l1fl 
" , 'U,"l{lI'fl~'t1l1fl 450 Pi1 
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t1.lIlUl~rtlt~t-~~l!mfLnt1.Q~lt-!'.lt-Q~~mR,u~Q~fLl t¥I!~~hfLfLnrt}lt4 t1.lIII UtW~~IA.Ul::tfL 

R,U1::'u~~!-"~! fl~~tM.rtU.r~(W1L~ 1l~t-~l!fLl~ 9 !!-~"t-~!!-n.ll)'u rt}lt4~~h 6v'1 
. " . 

t16 9S ~rt"t-~rt}lt4 
" t1.l. ~rt"t-!4-wbrttt t~ 6t n.f1.wb t~ LI )n.~wbrtu. t16 ZI t1.lA.n~lA.tl'uwb t16 1)t1.~Q~ 

" t16 v )t1.~f'nwblA.U1~tfLullnJ)~l t-~" Z t1.tt1.l.t1.Q~1Hl t~ oz t1.tt1.L~~rt"t-!4-t-112'~rt}Lt4 .. ... 
t1.l.J)W~rtlt~t-~~l!mfLnt1.Q~1t-t 1t-Q~::mR,U~Q~fLlt¥I!~~hfLfLnrt}lt-tt1.lJ)UltlU~~IA.U1::tfL 

R,U1::'u~~!-"t-! 1l~~tM.rtttGQU1L~ Hll¥l!fLl~ Z ~~"t-~~t1.ll)'u rt}lt4IhIl~"' 8~"1 
. " . 

t~ Ot ~rt"t-!4-rt}Lt4t1.l.~rt"t-!4-!'.Ubrtttt~ sz n.f1.tub t~ S)t1.~!'.Ubrttt t~ 1)t1.~Q~ t16 v 
" " )t1.~f'n!'.ublA.U1::!'.fLullnll~lt-~" 1 t1.tt1.l~n.Q~1Hl t16 OZ n.tt1.l~~rt"t-~t-J)2'~rt}lt4t1.1.IlUl

" ". 

Lv 

http:tW~~U.U1
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flltlNUlfl ,. 
Q J :' u , 

rUlfll1'lltl11::'t'If.lWIl1'rtU1P1'lf)rJl~ 
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.J A a' :Q,1.:" IQlo',q"fo'
fl11HfI 'lI1 rmm'i1lml~lf'lflUllvt'Ul~1fltJl.:j 'Ul~l.:jflflfl 1 "lmvwvt'U'IulIvt'U'I 

('Vhfll"lflH;1mh~ vtqft'~mtJ'U 2552 - lImlflll 2553) 

.
.,.., ... 
fl'HfI 

,., .., 
~yUf)1JfllfltlH 

J... 
NDf)11l'fl11~11 

.., ... 
fI'lfU •'MUlti N"011,.n9 

1. 
: 'JI 

'Ul~l.:jfll:Jfl 1 pH - 7.7 ± 0.014 

· .., " ..., " ~mvtflvt'U 11UlIvt 'U 11 BOD mg/L 780 ± 7.3 

COD mg/L 1,220 ± 16 

TSS mg/L 759 ± 12 

TK.N mg/L 89. 18 ± 0.495 

2. 'U:~1 Hflflfl 1 pH - 5.98 ±0.014 

• .., " ..., " 
~mvt flvt'U 11ulIvt'U'I BOD mg/L 620±4.2 

COD mg/L 830 ± 16.3 

TSS mg/L 1,525± 35 

TKN mg/L 22.54 ± 0.297 

3. 
: 'JI 
'Ul~Hflflfl 1 pH - 7.23 ±0.014 

• .., " ..., " 
~mvtflvt'U 11 U1Jvt 'U 'I BOD mg/L 1,420 ± 9.6 

COD mg/L 2,030± 11.6 

TSS mg/L 3,680± 14 

TKN mg/L 69.30 ± 0.099 

4. :~'Ul Hflflfl 1 

· ... " .... ""lmvtfl vt 'U 11 UlIvt'U 11 

pH 

BOD 

COD 

TSS 

TKN 

-

mg/L 

mg/L 

mg/L 

mg/L 

6.63 ± 0.014 

1,360 ±10.6 

1,690± 14.1 

4,820± 14 

72.38 ± 0.297 

i 
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.d 	 .oC\ f/ :QI t I :~ I OJd' 1Q.tr/ 

Vll1Hn "112 	 Ffflm';j1tml~l1fJWm.... '.n~l1m.lH Um11J'Ul'YHI 1 1:lm.... tl.... 'Uljtl1J.... 'Ulj 

(vhf1J1:lm~1mh.:l .... qffimfJ'U 2552 - 1Jmlfl1J 2553) 

, 
'H'U1U 

1. 
. :.: 

Utl'I11J'Ul'VI.:l 1 pH 7.02 ±0.014 

BOD mg/L 210 ± 4.2 

COD mg/L 360± 5.3 

TSS mg/L 365±7 

TKN mg/L 22.68 ± 0.198 

2. 
1 : .: 

lJtl'I11J'U TVI.:I 1 pH 7.16 ± 0.014 

BOD mg/L 560 ± 6.4 

COD mg/L 930± 14.1 

TSS mg/L 570± 14 

TKN mg/L 70.14 ± 0.297 
, :.: 

3. lJm11J'Ul'V1.:1 1 pH 6.50 ±0.014 

BOD mg/L 480± 7.6 

COD mg/L 860 ± 13.2 

TSS mg/L 206±8 

TKN mg/L 49.98 ± 0.099 

4. 
:.: . 

'Ul'VI.:llJm11J 1 pH 6.80± 0.014 

BOD mg/L 630±5.3 

COD mg/L 920 ± 14.1 

TSS mg/L 215 ±7 

TKN mg/L 87.92 ± 0.198 

http:n~l1m.lH
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.ct 	 Q" :0-1 :9JI 

Al1H'fI'tI3 	FH'Ifll'l11ml:tl1fltIHl1'Vf'l..ll;'110tm 'I..Ill'11~fl0fl 2 qm~'I..I 

(Vh1'llqmrl10VH 'Vfqfl'\}fllfJ'I..I2552 - llmlflll 2553) 

.. .

"" ...fl'.i.:t'fl 

<I .... , 

"1~UflUAltltlH "... 
NQfll"nlfl11:t1'i 

.... ... 
A'UU 

, 
1'iUltl NQfll1A1lQ 

1. 
: 91 

'I..Ill'11~fl0fl 2 pH - 6.88 ±0.014 

qm'lfU BOD mg/L 435 ± 2.4 

COD mg/L 760±6.2 

TSS mg/L 345 ±7 

TKN mg/L 185.76 ± 0.396 

2. 
: 91 

'I..Ill'11~fl0fl 2 pH - 6.87 ±0.014 

qm~'I..I BOD mg/L 880 ± 6.2 

COD mg/L 1,620 ± 14.1 

TSS mg/L 757±7 

TKN mg/L 82.18 ± 0.297 

3. 
: 91 
'I..Ilm~fl0fl2 pH - 6.58 ± 0.014 

qm~'I..I BOD mg/L 960±9.3 

COD mg/L 1,620± 16.4 

TSS mg/L 2,260±9 

TKN mg/L I 17.46± 0.297 

4. :111..11 1~f10fl2 pH - 7.21 ± 0.014 

qm~'I..I BOD mg/L 1,730 ± 8.3 

COD mg/L 2,750 ± 28.2 

TSS mg/L 2,837 ±9 

TKN mg/L 207.20 ± 0.198 
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ct 	 -=-" :'N' f :.:

fll1HtI,,4 	N"fl1'Sl~ml~11fJflU1l'rfWl;tlflVH 'Ufl'SllJ'W1Vl-3 2 1:l0'S'\I'W 

(Vh{lJ1:lflHrlflVl-3 'W\lff1lfl1V'W 2552 - lJO'SlfllJ 2553) 

.. . 


" 

...,'"
fl1~t1 

.. "" •
"1~Ifl'Ufllt)tJH """ Nl.1fll111f111::'t'i 

"" '"~,,,u •'t'i'UltJ Nl.1fll1f1119 

! :.: 

1. 'Ufl'S'"JlJ'Wl'YI~ 2 pH - 6.61 ± 0.014 

1:l0'S'\!'W BOD mg/L 380 ± 5.3 

COD mg/L 520 ± 7.2 

TSS mg/L 615 ±7 

TKN mg/L 46.48 ± 0.390 

2. 
. :.: 

'UO'Sll1'Wl'YI~ 2 pH - 6.28 ±0.014 

1:l0'S'\I'W BOD mg/L 210± 2.2 

COD mg/L 340± 5.3 

TSS mg/L 324±5 

TKN mg/L 21.14± 0.297 
! :.: 

3. 'UO'SllJ'Wl'YI-3 2 pH - 6.73± 0.014 

1:l0'S'\I'W BOD mg/L 265 ± 7.3 

COD mg/L 410 ± 16.4 

TSS mg/L lO7±7 

TKN mg/L 11.76±0.198 

4. 
:.: . 
1J1Vl~'UmllJ 2 pH - 5.89 ±O.014 

1:l0'S'\I'W BOD mg/L 840 ± 10.6 

COD mg/L 1,420 ± 16.1 

TSS mg/L 187 ±9 

TKN mg/L 4.62 ±O.297 i 



53 

.... ... '!II'"
1'U l~lt)'U u Ulft 

1h:rWinnfimn 

12 ~cnfnJ 'Yl.ff.2508 

Q Q,I Q Q Q.I Q,I .c:l 

111t.J1fflff~':i'UWCfl~ 1J111111t.J1cW':il'1ffl{Jf.l'Uft':il'lfl!lU, 

'Yl.ff.2547 

'Yl.ff 2555 - iJll,UU O~flfl1':i'U~111':in1U~1'Uftihhfl 

~l'Uft thhfl thflOnUl1':il':i1JU i~111f1ff;ff::lfll:l 

l1111U'ln1U ltJ1i10~flf11':i'U~111':in1U~1'Uftfhhfll1~~ 1 

~l'Uftihhfl ihlflOnUl1':i1':i1JU i,m1f1ff;ff::lfll:l 

Administrator
Oval


