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fH~th::nBUl11-J~-JLL1VlifeJ~ 

3.5 'H.!UU'lhu"(il~-niiu 

c.J~ fl':it't1UGia a \ILL 1lilci'il3J~ri1 A cy 

1) ~'W~riaai'1\11A;\Im; 

LLU~Ltlu 2 ri1um1Jii~n'i'mm·:niivn.f1Li1EJ~.:t~ 

1) riTu~...!. LfiYl~lnm·H-nUJ~u L~miaw1mh:anru 7.0 

~ nu1 r~rl uJ ~ ·ui'u 1Y~mf, L~mh u ~~::"i:: L lltl u l111tii Gnl-J 

i'i':i"ilJ'l!"lcJl 

2) ri1\J~ 2 tfiVl'llOA\J\11\Jf}Da~l\ltl':i::1J10J 5,6 ~OU1Ati' 
LlJ(il':lli'lJ ~-.:atJtn.fldhJ'llfl~tl..:J~"HJ LU~::m;.ffmil\1 
l'i1A111Ja::mV1 ii'i1£Ja:a8wnGT\Ifi 

J,Lau'llnilll ih.h::mru o.se ~nulrlri'LlJ(il'iJiu AVI 

LU\J 10"' "".J,,;~"~'"'"~" (5<11'",2530) iiAl BOD 
·,mnu 494 iiaiinl'";i\m (~'lim 1'1iLm;, 2534) 

J,Larr:;nnm-s'liT'i::~l\1'\.b::a.nru 5.04 ~nulAri'u.J(il'i/ 
i'u iiA1 BOD trhn'u 154.35 ijai\n~ll/a(il':i (tw~·EJ 

~;;nHti'a~. 2530) 

2) l~h.Jiiu",uWnA,HlUriaai'l-.1 

A1vrh<iltih.l'l::mnnfld~~,f>l,.n.J~ 11.2 ~nu1flrfuJ~'i ;1u 

uU-.l~tltt 

- Jl~if~'l1001'iEJ1lJ 'li'n~1>lth:::lJ1UI 15.12 ~OlJ11"1rf 
LlJ~'i!i'ti £iyh BOD nh0u 154.34 ih~~niv;fi~'i 

(~'1!"'·2534) 

J1La~'l1nl1B>J~1~ A~~1B~a:: 10 Z~cNJ1lilt~~Li1~~u 
(li>l'lftJ,2530) \J'i:::lJlUI 1.68 ~OlJll"lti'LlJ~'i/i'\.1 ~1 

BOD L'thf1u 494 ila~nilJJ8~-s 1A'l>lfil'iq'~1~ihf1lJA'\J 

-31'\Jfiili'111>l ~1'\.lllj 15 lo1a>J 81'HiUfl'tNll.l 300 AU 

"'oi~J ( .... ~ "'" . mn<JlA~ 2559 .............. ···················+·················· 
(u1mnl'•l1 ""~~l,ru) 

~;'ulJ tlUEi1u1" 

u%1'1 ~ L<m1ru n1\J ~lfl6l (~!11~\J) 

JJ1t;~"in1~tlu-.l tiu ua~un'Lv tHm~~'t'luit~ LL 1~a"aJJ 

1. ~m1liii-s::uu'i:::U1fJJ,,au~u~rla ({~1-.lL tlu'i1>J~'IJ'i:::U1EJJ1 t!UlVI 

l.Oxl.O UJVI'j ua::qVI1liihJalll'nYl:::nau~u -,i1u1u 1 Ua riau 

'1 • -'1 , ' 'i:::Ulf.ILii.Yn:::t.n aaanuan'V'lu"f1 A'i>J01'i a-.l~l1EJ'i:::U1tJU1 

a161-sru:::uur~uuq~lJi"r1 'Zft:IEI 4 ~1\Jt·n'i11A'i>J01'j 

2. qVIliil>lJ1A'IJ>l1\JfiD({11>JEl~lJ~L"lni~\J~riaafl>J 'Oj1lJ1\J 10 lo1'a>J 

l\l~lllJ'i:::lJU'I.hU'VIJ1LafJLLUULO'itl:::-n'iiN 1~£1101fl 'll\J1VI 1,050 

am'i -,i1\J1\J 1 cl>J LLa:::O'>lt.hU~J1L~tJlLUUlGilJtl1011"1 'ti\J1Vl 6.0 

~OU1flrfLlJVl'i -,i1\J1\J 1 '/t~ riEIU'i:::'I.J1tJa~~yja'i:::UlEJJ1a161'inl::: 
3. qmlia>lJ1fiUnu1uU1ulinAU>l1Urimt~1>Jq1'\.11\J 10 -Ha~~-imJ 

'i:::UUth,jmJ1LamLUULO'iEl:::-n'itJ-3Ht11mf1'0j1'\.11'U 2 0'-.1 'll\J1~ 
1,050 aVI'i/cl>J t.h:::~'YifiJlllllnl'ith\JVI~Elm'l::: 60 LLa:::O'-.lLO'i'EI:::­

n'ia>JHmn1fl ua:::O'>JLiilJalnlf'r 'll\.11Vl 6.0 ~nU1flri'LlJVI"i -,i1u1u 

2 'I!V1 Li4aU1U'VIYI~~~ 2 ih.h:::itflfim~1un1'it.hU~ BOD 1~Lf1u 
20 iJaani~J;am, riau'it:U1EJa>J~Yia,:::ulaJ,a1m'iru::: 

4. ~~ 1liih11'H'l'i1Al.I>31\J 'H;ll ~A1'\.JfllJ~ LLa 1liAU~l\J~ LLa~n111fl11lJ 

a:::m~'tla>llia~J,a~1>JaJ1 Lalla L vit~ila>lflun~umilu LLa:::Ltlu 

LLl1'rl-1Ll\11:::W''UrfL~El1~fl 

1 , 1·' 0 " • • • J ~ • 5. ~U{t):::nvu uumma::: um\l~'tln 1 2 LVlll\J/A'i>J l1'iBllJ£ld"l'IJ'I.J'EI 

6. 

7. 

8. 

" L01ilt:LV1lJ 

Lrlma~'l~'\.lm-srlaa11>J1-.1~u~:::nm.man\l1nUmn'ia:::- UamEJ>l~ 
• • ' • y • y ·' 0 , 

l'l>ll1ll~ 'W'itll-JillL'lfa L Wl~1Elnl~ L ~El \l'U'll11 nvunauu~mT'i 

~m1liiir~u>J1UABEl'Yi1m1lJa:::mmt(~nwm71>l1\J L ;4ailv>l tlu 1~1..1 
L Alf~ 'U m'i::: L A'lfia \il ri V a-fl-3 ~ Vlvi' U'Hi a fi ~'ll11-.l 011" 1 'Ha'll a~J1 
"HU 'i>J A1 ,'{A 'U-31 u 1 i1J1 a ~1-.l \h:::mi ~ L ;4 a a vn.J~m wm 'i Lii VIJ, LiftJ 

JJ1Vl'in1~~~oo,~oo'i1~aau 

r.J a n"i t:l'l'U ~~ u 1 VI a"n JJ 

- lil'i1\li~ pH, BOD, SS, Settleable Solid, IDS, 

Sulfide, TKN ua::: Fat1 Oil and Grease \l10J1 

~-.1 u in ru~ uii ria a~1-.l ua :::\11 n U'1 u in A u-.11 u 

riaa'i1< L~aYa• 1 "'~ 111Li'IY1\Jm~\J••mA 
O'i:::'YI~"Nl'liyjfJ10'i6'i'ilJ'lf1&i LU'I::~-.1LL1Vla8lJ 
L~i1>3 rhl1'U VllJl VI7~1\JA1U F!lJ 01'j'j:::lJ1fJ \l1'ii>l 

~nni11fll'iU1-.ltl'i:::Un1 LLa:::U1>3'lJ'\..11~ W.A. 

2548 

~i'U~VltfllU: L~l'll8-3lA'i-3n1'i 

(tJ%"~ i\ LoHl<U nt\J q1n• (~m~IJ)) 

.• ·'l:'<~t!\\~a cr:,._:, 

4 ?' .-. r... "'''• ! - I >, . ~ ./'V""' ~-..................... ,_, ' ,.., 
.. ,J . I '\" ,, 

'·· 1· ( \,f, \_, '~, '~ '\ )?' } L .-l.J J e: 
' cl ¢"'"~~~ ... ~ ~c: n•n<JlA~ 2559 •............ F..I' ................ \..~. ·'~•· =-""c-,) ). < 

--'\.) ~ ~~ / ,.a. 

(u1aqiml 1"ru\J••~1-J~) ·~~ ,,_......._ .-.) ./i; 
I ·~.. LJ • ~'W 

~rl1\J1tym'i?l1uit~Ll1~~mJ :tlt(~ii~ilvi>\tft ·· 

u~,;., D1Yl:aaL~lJ Lgu~LiltJ~~ fleutiau~\J'Yl ~,n~ 
211163 

,. 
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(;11,1.~ 2 ( 1 2) ~, u n THUHil-1 tH1 n~::nu i:i.:J LL161 a" a :J.J~ H1 ri' 'Y ~, m~nl'lila.:J n"'u LLP~LL n1vr.m ncs:::-nu ~.:J u 11~ui'a 1.1 i1'l L1! 61 ~h L Uu 017 

LA'l\ln17T7'lLL"HJ MI 3 ui'\lariif'lfEJtJff"l13Jin 4 OU1Hl'llU1n LL'ZI'Nflatl\ILVID mmAlHl.:JLGltl n'l-:JLfi'W3Ji11UR7 
'U ~ ~ , , , 

,, 

il-3 AU·n:n au't11'l ~>3 LL 1vnfDa.J t.Ji'lfl'ltnuuitJ a,] u 1liliaJJifft1 A'qJ :l.l161"ifl1'lila'l n"'u ua:::un1trt.Jan"i:::nuii.:Ju'ltncl'i13J 
JJ1Gl"i01'lil(;ll'I13JGl"i1~ittn.J 

tJPfl"it:'YIUii'l LL 1lilifEl3J 

n'lnJ,Jll'l:lJ 2 55 g .......... ~.Rj~/ .... ~-~~.1.~ ~-~-~ ........... . 
(Ul"U1~.u 5"lJ~1,,1U) 

~-!UlJ BUfi1lJ1~ 

u5,;', i\ •an1ru n'l\1 'hn• (mmJu) 

( 3) Atum.,.Jl 

- in 1=11 A11 ~a::: m Y'l ~u #l~uJ 1 a ua1::d1m.f, a Eh'l aJ1 L8ll a 

- ~Vlh1£j~l'l1U~1IYJLLi'l ~ .. uhUfl1"i~flElU"i~Jn1'lYJLLaf!Nll1Vnf11 'IJ 

a'l:::i1uJ1 G113J}I~ n ~tnihn aft'l LnY'Ifta ll L .;4£11 ~jj A11ll ili't El1 fi U 

n1"ifl1Uf!lJ f!CUI11VlJ1 Lli'l:::nl"iYJUi~ifl'l:!ll8'l:d1EJ,j'1 

- iim'i..rVlfll''l LLa:::AltJI"}llfJCUfi1Ynf11\1a~1tJLflN,j'lJ1GI'l!1\J v1'-.1~ 

• •hA11"'uun,e-el< (pH) 7.2-8.4 

* Aaa~u8a-s::: (Free chlorine) 0.6-1.0 ppm 

* l'laa1u~·n)..lf1\nn"i~lJ (Combined chlorine) 0.5-1.0 ppm 

* ~1~11:lJ~~'IJ~h~ (Alkalinity) 80-100 ppm 

* m11Jmdh~ (Calcium hardness) 250-600 ppm 

"' n'lV11'llm\:f~O (Cyanuric acid) 30-60 ppm 

' eo a 1,of (Chlor;de) 1~•fiu 600 ppm 

* LLfl:lJ1:lJLiitt (Ammonia) hi.di\J 20 ppm 

* 1\JLG'l'i'\1 (Nilrate) 12-hii'IJSO ppm 

* t~avhJ1wA~~VI:lJG'l (Total Colifonn Bacteria) .Uaun·h 10 aia 

J1 100 ill'l~H1lil'i lV~uithg:lJyhBu (Most Probable Numbers) 

1ua'Gl'i1i=hlJ 100 il~iH~Gl'l 

* G'l'l1'J 1li'WuYh~lflt'l tAilYlu{:lJ (Fecal Coliform) 

* Vl'l1'J hh~u~~\J11~U'rtiaviTLi~ij~fl\Jl1':jfi'~yh 1 ~dlGl t 'lA 1GiLLri 

Escherichia. Coli, Staphylococcus aureus, Pseudomonas 

aeruginosa 

-~~.:::-~ ' ,,;;:-:..· .• ~c.,,~ ' \ ~ -.,~. / .,·f!> .-'\_X.,, ,' <;) ) - . ~"..,_:j \ 
/ p:-· _/'>..-' ~-.... -.. ~- \ 

~~,,,.17 A Jt~ 
"'"!.JlelJ 2559 ............. z= .... 1.~.· ... J /_~. ~ ,~~ 

.. ~ ... ~~-11' \~~~.t.:r .. )J.;-J 
(u1"~1vm .,,tu1h:m1~~ \i,• '-'-'<'='="':'.~ ..; ff . \--.) ...... -----:-·-,.. ( .~-~ 

~'lhu1rym~vi1ua~u1vHlBJJ ~<>4~~ ~~r;:-;:v -~1"::1 
... ... ... d of ...... ..! .... ..:~ .... .-! ~~ .. tJ~MYl t~11'1:a5LIJ!l-J ltllJ~llJEl~~ I'IB'U'ZI'GiLLVllJl'l 'OJ ~ 

75/163 

• 

I 



m1•1•i'i 2 (13) >1" n1' LLa" • ~ • "'""u ~ • LL 101 "" "~ a1 AI)! >11 "' n1 >iJa• ntma "" n1 "11 ~• menu~• LL 1 moa" "li1• tiJ Glob t illlm> 
TA'i-il nl":i h·nL ·u.s Ml 3 i..:Jari~ozraant~:t.J1't1 4 PU'lHl"l13-Jl11 LLti'NfllliNLGla LtiG1flHfl·Uma n'i..:JL't1VUJ'H1'UA'l 

'U ' ' '' , 

--~ 

tl~ ~tl·nm tlU't11~~-a u 1G1iil J.J ~a n'i::nuGia~..:JlL 1G1a"t13J~ihAty an Gl"'OTJiJPHflu uat:un1'tl~ftn"i:::11uii~ u1 Gin" au 
U1~"i01"i~Gl~1~m"i1~aau 

tJ lHnt:11tlfi~ LL 1 G1 fta~ 

2. 't1i''VHJ1n-:i=d"1fl1'1'1 

2.1 ~-Jii=6i@lU\ltJO 

2.2 ~-3ii?liti11uJ, 

~u~lmJ'HlUii Ol"i1 ntJ'"i:: lfJ'l11h tJu fllAl"iYllN'IJf.i' 'i1u A1 
81A1'l?!~~nEl11'f£1 h..:JLL'l~ LUJW~'U LLa::-~u~fiflef~l-.1 ~'/JW"i"HU 
~vn.J 1uuinru 1n~Liiu..:Jri1'u 111qjLUu 1aJU1::vi'ui11 tl ~-lL~lmH 
... .... ... ,..: d .. Jj ~ 
'Ul'Utl~n Utt::-'!)LLfiLfN ffl'H'aH{VI1'YIWUL 'H'UU'il1n.tVfU'YI Ll"'l'l~n1"i 

Lm:::.JlufhmlLAu..:JlttU.J'HlU 1Jiuri ~VI1L~rJ'lVJl~lhu c1'tJ~i' ua::wn 

Ul'l'llilVI~allJl"Hl\H'U i1L~lfi'U~-.l Ll1VI ail~ 1u~1J'liULiiD..:J1Ji L"du 

'\.Jnn'l:::~anUl\J (Passer montanus.) unm:::~u (Phy/loscopus 

sibi/litrix) ~ -.1 L 'HaW U 1 'U (Mabuya multifascillta (Kuhl, 

1820 )) vi'-.1tfu mvrh 1JJii ~an'l:::'YiuGiaYI~vunn-s~~miililuu 
unacil~i'j\Juril~'lJLL~ aci1~ 1~ 

JllEJ 1 'UU"'l L 1tu~'U~f'l"l-3 fll"l hJtl"llfl!)'V'IULL 'Ha~~tl~ D1 f1'fltr D-3 

a'GJi\J, ri1uu1nru1naLAEJ-3 ~,rffiA"l-30l"l1u,~u:: 1 illaLlJ\ii"J 

1. YJ LL8 i' fl 'dl 1t: U U th '\J \il J1 L fhJ 111J 1 ~ 81 lJ1 'HI "fi1 -31 'U 1~ El ~1-3 
jj1hdlniimw 

'V'IULL'Ha~J,r.i1&1-u -:5l"U1\.I 2 LL'Ii-3 Aa AacHul~"Ul~\1~,; u~'ri1~ 2. t.l~nvlu1,.j'LLa~~Y~IJilamUmln1u1u~"UYlLA"i~m'i LvlmfiuLL'U1 

~lnll'l"i..:Jnl"it.l"i~mru sso LlJ\il"i ua~AftiNLLnuuau a~'ri1-3~1n i1a-3riuil1l1Lfi"MYI~nau&lul'Haa~~via"i~U1EJJ1 

1A'i-.lfll"itJ'i~lJ1CU 940 LlJGI"i ~-31~tl'i1fl{}ili'jcf\ii{J1~ijl"jCUI'i1 3. ~B-3l~~~al"iLAfl'H~tltltl-3L8EJ1YI1 a-3dfia'i~U1EJJ1 
Yll..:JLA'i"d3fi~LL~a~1~ 1Y~ 4. t.lfiUGimlJlJl\il'in11L~il-3LL'H~-3J, ~1~u ua::m1U1U\iiJ1 LHumh..:J 

ll'l-i..:JA;'Gl 
f---------------+--------------t--------------+-----------1 
3. AruAlm11'1i'thdu'lfU''lJa-3aJ\.I'l!tti' 

3.1 nr~1nJ, - Lrl tlL tJ (;) ~h L {hJ 0111'11 Gl"h 11'1 'H 01 'i"ilt: fltJ1lJ1 CU 0111 -E"J1 

tbt:WlflJ 340.0 ~flU1Ari'LlJ(;)'H1'U 'H~tlL\l~EJ 14.17 

~ flUlA n llJ Iii "i /i111J-3 1Glu 1JI1unl1U1fll 'iJl U'i::U1"i11fl 

n1Tth::U1'Ufl"i'Hft1-3 a1'll1'!"qlJiV1 ~ ~.huJI1 U'VIi1111"1"i-3 nl"iUU 

nuuq~lJ1't1 'lfDEJ 4 fiY~LtlucfY~ri1"Ui1amdaLi1uw1urila'-3 

fl"iflQlA).J 2559 ......... ~.~/..,! lftH·!'6oH~ ................ , .. , .................. .. 
(Ul~\.!1-rm\J B"i'HJGfl'J"iru) 

0-rumJuthUl"'.l 

u~ll'Yl ~ LB1Ti'ru n11J >hi~ (~>n~'IJ) 

1. ~Glt.i..:Jd1"iEJ,nJ11fiu1fl"l-3fll"l t.l"l::natl~hu ti..:JLiiuJ,lvl&iu -:51'U1'U 2 - \il"i1~aaum"ivil..:J1'Utrtl-3"l::uuYiarl-3J1 LLat: 

fi'-3 A1HI~"i1lJ 770.0 ~flUHiri'LlJYl"i if1'V1i'Uft1•HHJ111i "it:UU:huJltht:th 

"1 " :' ..1 .... .. '111 tJ 640.0 ~flU1AnLlJ\il"i ua~d'1"iil.:j'U1l'V'IElfl1"iGIUL'W8-3 130.0 

~nU1f1fi'Llllil'i Lm::5..:JLiiuJ1i\JmV1Vh ..j1'U1'U 2 ti-3 A11lJ~"i1lJ 48 lr~t:VllY~i'h 
~flU1f1ri'UJ\il"i 

n1nn1~~ 2559 ............. ,.p.;~~~r.. ... \'5.. ·~··)~~';: 
( • , .V e . 

. "ln£Jq1Yifl ~'i'H~tJ-sz~"Li:I) ~.. .._-~ ~~ 
~~1U1'lJn11~1Uil·m1G~;\'m.s ~.~ - -£;1 

""... ... d d .. ' ~ _t 
U11ell'l m~'l!5L~~ LB\J~tUa~4 ~oUii'oLI~UI'l - "<1-.Jtl ~-"~~· 

~!!'fl"_j. 
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1m~hl' 
- 'lniu ~<lilm"~"L1<llm' - L~l~ilO lA,'lnl' .!l .,l 1 " - WIJ\'lnaa'l~ 

' . 
nmt'll~ (u%'11 ~ '"'1iru n'{tl 
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3. "!Wfl1Vfillfl1A - m~tl~~~~ 
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tll'l01'l1'J1 VI~ w.nr 'Wen n1 'f1 

~ltnu 2 ~~ 

'lm~ 1 iiAmeiummii~o1v'f 

1) ril~OlU.l\"ln 

- TSP 24 '11~. 1 iu~milao 
• ' d 

- PM 10 24 ?HJ. 11'\.l~fn'UEJ-.1 

'"U1ml1 ~1n~ (mn~u)) 
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- fl111.Jfl~l'lt.!LL'lJ~ LL 'N LLa::01'Hlfl'lJ1c;;J 

~"~~:h1u 

- High Volume Air Sampler 

-High Volume PM-10 Air Sampler 
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(lllW'n 7) 
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3. fl<llll1Wil1fl1A 

~1UIJl Gl1fll1 OiGl G111J Gl1Cl'l~mJ u ll fl1~11'U ~o LL1Gl aaiJ li'Jo ria ~flo • 
bm1fll1bHLL11J Ml 3 .f~ati~'1faaii'111Jltl 4 O\Jilil'111lin LL'111~Ali80LOW L'11GIAfliNLG1'11 fl10Lt1Wil>ll\Jfl7 

..... . , , ' , 

i wil GI1Wi m 

• • d 
- CO 24 '111J. 3 1\JGiaL\JilO 

• ' d - NOx 24 '11lJ. 3 11JGI8L1Jil0 

- SOx 24 'I!IJ. 3 'iuoimOilo 

- HC 24 'I!IJ. 3 'iuoimOao 

2) 'lh~:Jl'U")1nLL~1LR~~ 

• ' d 
- TSP 24 '111J. 3 1\JGiilLUil•l 

• ' d 
- PM, 24 '11lJ. 3 1\JGiaLUilO 

- co 24 'I!IJ. 3 iuoimOao 

- NOx 24 'lf~. slu~m~B~ 

1iin1':iGl'n;;J1'6l 

- Gas Bag 

- Chemiluminescence Method 

GI11J U1" 01 AGI ru" fl111Jfl11 

~ ... 1maa~<ulio'111~ uuu~ 21 

(w .A. 25 44) L~ilo rh \1'UGIIJ1m~11J 
~ 1 rl1'1! -5" L vJ dh a a n h vf1 u 

u11mmALG1a~11UluL1m 1 li'1T>Jo 

- Gas Bag 

- High Volume Air Sampler 

- High Volume PM-10 Air Sampler 

- Gas Bag 

- Chemiluminescence Method 

- SOx 24 l!IJ. 3 iu~mtiao . 1- GI"JlJ ih" n HI A rue n 11 ~ n 1' 
' . . ' 
a'I.LL)'Vl~fnJU'I·h~l&i \.llJUfi 21 
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. -
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' d 
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n;n~1A~< 25 59 ............ !<'.!.!~A .. ~~.~.~.~.9 .. o!N. ........... . 
(u1m.n{mu G111J~"'ru) 

~;;U)JB\Jih'Ul~ 
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- CO, NOx, SOx, HC L~au 
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Gll~l~.;i 4 ( 3) 

L_ 

!Jllfl1"f1U 

~~LL111lllB!J 

a~u m mm~&i liHi111l GJ~1"llHJu!.! 11 mznu ~~ bL11illi'flll 'lb~ bUGJ!ih b ilun11 
' 
Lfl1~nl1h~bb~ll Ml 3 of~ati'ii'11Ba5~!Jl1'1 4 ~\l\lo'11!J'i't1 LL'111~~llB~LGJa L'111il~llB~LI>W fl1~L't1V.!J11111~1 " ' , , , , 

vi'11ilm1"l1GJ 

n~l1~cl1>1'i'uLifLi'Jutn<L~U'­
o11ua>d1aJ1 m1~n-i'1~ 1~ 
ua"nll 1.2 ~.1~~u1~nJ, 
"11-l'rl1Al13.J~!.!En~~ltl 

'llim111111"li'lil 

Vl11>i15tlU'Yll~L~itJ'HJU51d1u.Jl,­
Ha~1uamw~1l~LalJa ihm~ 

L~uiiJ1'11~ "rr~B~\.J !lla-1~hd'htnl1 
LLfl1'1f i U YJ 

Q ,J • 
U1L1111fllii11"J11il 

u~nru111Uo1d1aJ1 LLadJuth•nau 

- nUl" u., n ~11 !J. n >l'lol- lii11"J51JUllnillaUan1•1ii'uml!J I - U~L1tlJo1dlatll LLll•lh\JU1•n1lU 

lii'1 Lll'11 tHJ n '"Iii u m1 ~;; n 

~mm;~lJa~L iiu 1v'!ti'GJL"lu 

- uaH1l~Lwa~wai1u~nru 

o1d1"J1 L~1J1\1~1J~Li11J11i) 
tflil L"J\J l U n 1 ru~ n nm U GJ1iJ 

a·H:lunmnm-:Al.J 

a na1d1aJ1 l1i111~ 

v 

- Vl'J10Ji:l8UU5-.la-h-: U~LlC'lH'f'HdlE.Il.h - U~1.1fU'HlU51d1mf1 
H a~1uamw~ 1lQ La~Ja 

- ~tni1Ji1al'av1LL~~LL1~L'lau 1- GJ1l"l51lU~II 111ati1uamw~ati 1- u~LlN11l\Jo1d1aJl 
' v v 

1~~GJiilJJl l'i1A11!J5ealGJ 

~1!1 1~~u a~1uamw~ 

- ~Vl1-Hi1-Hfl~LtJ~EJ'WL~fltJ1 ~ 
~ ..! .,: .. <1 

Lfi\Hl-l"llEH Y111~ \1'HHfiU 

11l~L!l1 1i111'lu0ii~~m11u 
\J~L1CU'Yll-.lL~l51:dltnh 

" .. ;- .... .,. d ., 
LolJ1l ~l~\J1'11~ >l>oau lila~ 

~1 L U \Jn11LLn1'1fiufi 

- YJYJ'<:laau~tl-:Lt.l~m.JL~m~l ~diu,­
~.,'lltl-: ~11-: "rr~mfiu·n1-:t.n'1 t,.; 
B~1lH{f11~~ fl~ UUHl 

u~ L 1 ru1h1Jth•n aua1d1aJ1 

n'in{ll~~ 2 55 9 . ...... ..... L:' .. '.~~J. .. f.~.f!-:~.~.·.~~ .... ...... .. 
(ulmn{ml G11~ll111ru) ' . 

~-j'UlHJUfil\11"0;} 

u;~l'l ~ mni'ru ni'tJ ~1n~ (~111'/fu) 140/163 

1•a•mn;m11Jii ~i'uti61'lfau 
v 

._, ' - ~naum>l GJaaGJ1•a•L1ll1 - L~l'118~ L~1~011 

LU lil~l Lil \J n11 (u~~l1 ~ L111l'iru n'(tJ 

~lnlil (!Jmlfu)) 

- ~n<lUGJ111' GJ!l81il1•aeL1ll11- L~l~1l~Lm~m1 
L\1GJ~1Lilum1 (u;~l1 ~ Lu1l'Jru ni'u 

~1nlil (lJl'llwu)) 

- \J~L1tlJ18\J!l1dl!llh LLil"'­

ri1utl,•nau~n~tJ~111' 

GJa1l GJ1•a•na1 LU GJ~l L ti u 

"" 

L~1'111l~Lm~m1 

(u~~n ~ Lo,-i'ru n'(tl 

~lnlil (!Jm'lfu)) 

".1 ' - ~nllulil1l'l lilll1l~1•a•na1 - L~l'118~L~1~011 

~lii~Ltltln11 (u%l'l ~ L1l,1lru n~tJ • 
~lnlil (lJl'll'lfu)) 

- ~n~um11 GJaaGJ'"""nml- L~l'11a~1~'~"'' 
L tl ~Hih LiJ \1 n1 'i (u~~n ~ L811lru ni'tJ 

~lnlil clJm'lfu)) 

,jl-

•J 

• i 

' 



on~11n 4 < 4 l 

mm~•nu 

~1LL1Gl!i'oiJ 

a~t!1J1 Gl~n 1 ~mGl on1Jm~1• aou r.J 11 m•nu ~' LL 1 Gl!i oiJ 'li11 Cil Gl lii1L ilum~ • 
tA~101~t~~LL~IJ Ml 3 .r~aa~'1!ilail~IJ'll1 4 O\J\Jfl'1!1J'll1 LLti11A11<11LGl'll L'1!GlA11o1LGlV n~~Lll'WIJI11UA1 

\.1 , , , , ' 

fii 'llil mwi' Gl iiim1m1'li'Gl u7mu~Gl~1'lim 

- "'Gl1!'i~ill«'h~~o U;L1ru 1- Gl~1.floU1ll1ill1~o a11i11 a11l- u;nrua11Hh<naua,dlm.h 
a'l>3vi'lrill'tHN8"i::: LL~:::~~l-1 
Lli1~vn~L'Ii1u~nrua1:::·hmh 
kL~:::L&i lJ f1 ~ a~'U~-l 1 u ~a,'~ L li1 

'~aila1num~~G1Lila 

Lrh ua:nl~L~IJAna~u 11ia~1u 

amw~a~ '""" 

- -!wt::tlf1ll~'5t:tl1Vl~'U~ !- 111~1'il5BtJn11-i'fl"t=t1A11~.HI:::t:llGII- uiLlCU'HlUa1::·:hvJ1 

"iEJUa1:::-:i1Utll Bcil~ 

aJ1 Laua 

- liluulaGl1~ntrilGlL~lhJ1u 

uinrua1:::·hmf1 

2. ArumwJ11ua~d1aJ1 

~aua~d1ml1 

Gl""""u 1~11in nl~ulaGl1L'ih hJ 1- u;nru~aua~d1atf1 
1uu; L1ruo~d1aJ1 ,; a 1>1 

.J 
~•v•na1/A111JD 

-.. ' - >Jnil.uGlll< GlnoGl~oa:nnl 

LtiGl~hdlum~ 

~i'u tj ~tfuu 

- L~haa1Lm1m' 

(u%'n ~ Lawi'ru n~u 

~lnGl (umtru)) 

- 11nauml1 GlnoGl,•a•nal~- L~laa~1A~~m' 
LUGlihLilum~ (u%'11 ~ '"'Yi'ru ni'tJ 

~lnGl <umtru)J 

... ' - >JOlluGlll< GlooGl~:a•nm 

LUGl~lLU\Jnl' 

- L~l'1!o~ LA~1n1~ 

(u'11i11 ~ Lani'ru n~u 

~lnGl <umtrul) 

- 1a a:mGl 1~nLA1-Ir.J1 ~<'la 1- m'"aau~rumwtfl1ua,•·hatfl - u;nru,auo~d1aJ1 LLn<lbutl~onau - i'un• 2 A~1 rlo\JLUGl LLn• 

~<li1t1Glu'1n, 1u1u~LLGlGl 
~Glll'lan0:!u;n,uln11i 

11111iJ 1:::l1··h~i'U~1fl 9HHlVl 

'"'II<L1nlLUGl<ihL ilum' 

- L~l'1!o1LA,1n1~ 

LA1-ILU 1ii1ua~dlmll ~1\JTU 2 ~VI ?ia ri·nJ~fl LL~::: 

ri1u~u '1!ru:~~~nHu;m~IJln .. 
Yl'!Yl 

- Gl~11lA111JLfl ""OlGl LA1-Ir.J1 "'"" 
1u 1iiil1afllam 

uoiMJ <rlkt,.rtoA 
n~n<JlA~ 2559 ................................ , ................... . 

(ulmn1'Glu ~~'"~"'ru) 
~i'UlJDUeilUl~ 

u'i1i11 ~ ca~1i'ru nN 'hn~ (u>ntru) 

- Jl1uo,•·hatfl 

141!163 

(u;,;\1 ?I '""i'ru n~u 
~lnGl.<umtru)) 

............-.---.. .... 
•f.~'""' •~vll!$.1, ~, 

~<':> ... ,. t'"""\..x-1-;\ 

=w;;;;~';')/,j~~· ~\ ""\ ((, 
n,n<JlAIJ 2559.............. . .............• :~ :.1. : .... /~-~ ) !J 

(ula'f'imf mruu~~i~ ~~J.-'fj 
~!hUlqjnl~illll.~<LL1~~~ ~:!,~ 

u;1in ~1AiioL~IJ ,guqLuvi1 Aeu~ •• ~ 

., 

•! 

' 



I. t>11~11~ 4 ( 5) 

r.Jnn~•'l'lu 

1i1LL11il<fill-l 

a~u :~n m ~ m ~iii lil ml:IJ m~1• ailu r-1 11 n~•'l'lu ~1 LL 161 i il:IJ -611 LU liltih L ilum ~ 
' 

1~1-30l"ll"l·HL"U·J Ml 3 vf-3vtifi"lfilt1Gl"lJ3-I~·h1 4 Cl'U\Hf'li:Hi't1 U"lJ1-3AGHNIL61U L'li61AftiHt.ma fi'l-3L't1'VU.J'Hl'UA'l 
'U , , ', , 

Q ../ • 

lJ~t11U'I11i111'J16l ivilmwi'lil i1im1m~1'Jllil 
.. 

~•a•nn1/lil113Jil 
.. Q 

r.J~lJ r.JiiltlillJ 
" 

- ~ fl ~ fH jj tl a, l1 -r u ~ 'l11il I - pH meter ~ il -.3 a llJ 1 'l Cl CJl 'l1 'iJ I - pH meter LL a ~ Free and Total I - "'1 n5\J~,,.., - .~,"a1lm1m, 

iLA'S1::l111nUll"WJ1 1vluri 
pH meter LL ~ :: Free and 

Total Chlorine Test Kit 11 
!],"~1LA,1nl, ,1~,1'~ 
"' ... ... ~ 

UW'Ylfit.Jafil'l1Lfl'll::'YI 

'i•e~1""'1til1u'1il1 3-9 """'hu~1 

1t!1'1i11a" 1 

- Free and Total Chlorine Test Kit 

tila~a1~1,~~,1,iLA,1"~1m1u~o1 

0.2-2 ppm 

Chlorine Test Kit 

~ • ' • 1 .• ~ r J 1 • r 
VJ Ua 'l 01;1 Lfi'Hl~ n'HH 'Ul - lfl"fti'IO'HN lJl.Jnl'l~lfi~\J Ua::'U1YI - Ll'l'Hl'IO'HH'Ul 

• ~ a1 '11 rh 11 u 1 til • ~ ~ ~11Jnl~m1l1iim1~5"8llil 
u~"al'liimw 

- ~1A11~l~IJn,Vlvil~(pH) 1- pH meter 

a~11J'Ii1~ 7.2-8.4 

- A l 1"1 a v ~ 'U ~ '5 'J :: (Free I - Free and Total Chlorine Test Kit 

chlorine) v~luth~ 0.6-• 
1.0 ppm 

' ' 
- l"ilfliHJ~uil'l1~nua11Elu 

(Combined chlorine) a~1 u 

~·N 0.5-1.0 ppm 

n'n1JlA~ 2 55 9, ,.,,, ... . f!.~t~.0.. .. .. f.t:~~ri,l.~.t~ ....... , .. . 
(\nfluo;'mi 5,,~~1,,01) 

~1'u1-1authtn'l 

u~ll'l'l ~ taniru n>u ~1n~ c~m'llu) . . 

- J111Ja~d1ml1 

- J11ua~d1~J, 

1421163 

(u11l'l1 ~ '",,-iru niu 

~lnV\ c~mtiu)) 

- m~,"~"Llo11u~ii1lVlllo ~- Lii1"1l1Lm•m~ . . 
IA~1l1n,1l1Jl (u~\l'\1 ~ Lil,TlOI ni\J 

~lnV\ c~mtiiJ)) 

••. ., l"t - 1\Jo" 2 m1 na\HuVl ''"" - L'Jlti1l1 A,1m, 
,.,,r,tJV\u~n,, 1uiu~LLV\Vl 
li'Vl '\ol~1lii0-1iu";m,~1n1'11 

VI 'l11il'H~'I,rh-:r) 'U m ')EJ IIHHl VI 

,"v"mnttiV\~1 L ilum, 

(u;\l'\1 ~ Lil,1iru n'i\J 

~1nV\ c~'\ol1ti\J)) 

- iuo" 2 A~1 nil\JlUV\ """ I - L~1tiil1Lm1m, 
'\ola1UV\\J;n1, 11Ji1J~IIV\Vl 
~~ 'H~ai10~u~m·nnn1~ 

m·nlil'l::l1·h-:riu~1fl mHJ6l 

,"ammLtiV\~1 L ilu m, 

(u;\l'\1 ~ La,1iru n'(u 

~111" c~m'llu)) 

/:.;;~~eco~ 
/~•1'~,:-:- !"""' :c,..~ 

I ,_'<:-• - ) 1-

r{) · _.~-~:\~\ 

n,n<J1A~ 2559 ........... ""' .... =--v~· ?;;; ... ~ .... ' ... z: .... t{J[ ~~:. §.~.Jf,, .... .' .. 1;~ ) (; 
("1"a'imf 1,,ru\J>•~i'i~ 'f~~~'!/ ':;; 
.. ~ " ' },·~ .. ) ~-~-=::::;;? I"" .;f/ 
fd'lilUltyfil"HillU~tn~~a~~:~r,_.r .... ··v$ ~l~ .. ~ 

u~\l'\1 ~LAilat~~ Lil\J~lil~~· Ail\J-HoL~~J" 

+I 

.., 

' 



i• 

- - -

~r ? ~ .. ~ .. ? ..... ..... 
" c c c " 

;:> .~ ~ a ~ a ~ a ~ .~ ~ 
"' ~ •r ~ >r ~ ... •r ~ ... ~ 

~ ... .... 
" 

... .... 
" 

... .... 
" 

.... 
" 

.... " " 
.... ... .... ... .... ... .... .. .... ... 
c !:l "' c !:l "' " !:l "' " !:l "' c !:l 

., 
"'' 

., .... ., .... ., .... ., .... ., .... 
.;; ... 

"" " ... 
'"' " ... 

'" " ... 
'"' " .. 

'"' " "' " "' " "' " "' " "' " ...... ~ ...... ~ ...... .:;; ~ ...... .:;; ~ '7 ~ 

'"'' ., .:;; ., .:;; ., ., .:;; 
"' ·~ "' "' "' .~ "' .~ "' " 
" .... " . ... •c " .... " . .. " . ... •c 
.... " .... ~~ " .... ~~ " .... ~~ " r ~~ " r 

'!': ~ .,. ~ 
.,. ~ 

.,. ~ "<>" ~ 
.,. ri 

"' '"' ' ' ' ' ' " . ., 
"' "' .. ;;: =' .. , ... .. ;;: c "' "' 

., 
G .... -,,. 

"' 
..... 

"' .. ;;: 
;; ~ ,.;;: "' '" "' .. ;;: 
r ~ 

., 
"' r " 

.. "' ~ " 
,..... 

"' 
"' "' "' .... "' "' " 

~ .. ...... .... 
'-- " "' " 

(G "' "' " " r "' 
,..... "' "" "' ;::> "' ·i' "' (G '"' ;::> " "' 
... ;::> 

" ...... 
!:: " "' " "' 

,., 
"' "" " 

" "' '" "' '" -"' 
r "' 

"' '" ., . , ., ... ,. 
"' 

... '" " 
., r ., •a G ., ,.. .... . ., r r .. ., .... . ., 

"' 
. ., . ., ... .. "' 

.., 
"' "' "' c ,.... ... "' 
' ' ' ' ' 

~ 
-oo ., 
" 

., ... 
·~ " ·~ ,. 

'"" r 

" " a' '!:l 
r 

ri " r ... . ., ;0 
'"' ·~ "' 

m \c.i 
"' ·~ "' "' .... 
" " "' r 

"' c:: ,. 
c 

.. 
"' " .... 
" " ;:: 
;: 
~ .... 
" ., 
§ 
~ 

"' "' "' 

·~ "" r ,.. 
6 ,., 
a h;! ;..;; )..s; ~-s !:: 

;..;; 
,,.. "' "' .. " "' ;:> .... .... .... .... r -r ·r ·r ·r -.-

" " " " .. ... ... ... ... ... 
"' "' "' "' 1C 

" " " " " - - .- - .-
;~..;; ~-s ~-;; )..;; )..;; .. 

... ~ ' ' ' ' ' r 
"' " " § 

'!: 
., 
"' r "' ., 
"' " ~ 

~ 
r 

., ~ 
r 

" -~ '" 

0 c 
0 0 
~ -~ 

" " r ~ ., E ~ 

•" 
r ~ ll ... 

r 6 
E 

"" '"' 
0 

r 0 
;; " .:;; .,. .,. 
" " ~ " a ., ... . .., 
;:> " " '" " " ., . ... 
c:: 

,. ., 
"' "' " " ;:> .,., 
"' -;:;~ 

"' "' "' .~s r ... 
"' 6 

;; i r 

" ;; 
" "" ~ ... 

~ r ... c:: ..... ... ... 
6 r .... c:: 
;; ., 

? ... .... 0: 

"' 
..... 

,.. 
" ~ -" 

6 - ~ c 0.. ,.. 
-o 3 0 "0 

r 
c:: 0 

·: ·r; 

'"' -5 .::; -< 
<r ~ ... ~ i= ·.E ~ 0 c u 

6 ]- 0" .g -< 
·c z. «cG ·c 0 

g f- c 
Cl-.. ~~- 3 -" ~ 

::;; '" ::;; u 
i= 

Cl >-
."! "' u 

' ' ' ' ' 
_., 

E "' " ~ E ' 
., 

•-:: 
~ "" 

,,. 
" ?;- 0 0 r 

'" ~ "' ;:: c ·r; "' c . ., 
"' 8 ;:: -;,: E -;;; "' , ... 

" " r "" 
,..... ro a. u ., '" -., 

"" 
a. r 

•" =' ·r "' "' 
~ r "' 

. .,, 
" -;;; c ...... ... -< 0 . ., 

" "' r ,,. ... ~ 0 
., ,..... 

"" "' § ., 6 "' ~ ., r " " 
~ 

r "' E r ~ 

'" .... -o 
;:: "" ' 

... ... ~ "' '"' "' "" " 
..,, 

" 
·r; 

6 '"' ~ 0 

"' 
6 '" "' "' " "' 

... "' " 
ro E 

'" ...... ~ '" 0 ~ c 
';;:- E '" u a. 

·~ " " " 
., 

" " ·c a. 

•r ro 0 ..... u " r r "' a. '" 0 

" 5 0 -;;; .... .., 
~ a. 0 

"' "" r " 
r c ;i c 

"' r u ~ r u "' 
d ., u "' - " 

0 r >- ' ... 
"" " ;..;; ... u. r . .,, r • 0 r u 0 

6 "' "' ~ ·o: "' -.. -" "' "' ~ "' 
' ' ' ' ' 

~ 

" "' 
~ 

r 

" r a " ,. ~ 

'"' ,. 
"" ·~ 

,, r 
'<"!" ,. r 

" " r 

" ,. r ... 
;.: ... . .., 

""' ~' "' " "' 
,,.. 

'" " 
c -.....,; "' " a 

~' 
,,. 
r .... •r _, 

'"' r 

.3~ " ... 
'" !:l r 

" '"' ~ 

:;: ., 
oi , ... 
"' " "' "' 
" 

~ 

"' ~ ... 
-,., 

;:> ;; 
:;: ,:;; .. 

"' ... 
c ~ ,. 
" 

., 
. '"' 

"' r 

"' c ... 
c 

., 
r ... 
r 
6 



lill~l·~ 4 ( 7) •ml IJl .. ~ n11lii Gl GlliJ m1~ <HJu r.1 ~ n~•nu ~. tnGlailiJ ·1b1 t"UGl {;j1 t ilun1~ • 
.. 

Lf'l~1n11h1tt~IJ MI 3 vl'oilli~'llilaft"lliJin 4 C'IJ'IHI"lliJin Lltl11f'loil1LGlV L11Glf'lftil1LGIV fl11L\1'Vl1Jl11'Uf'l1 
.... . . . ' , 

1 

mm1•nu 
vl"llUGl1WiGl 'iiinnGl~WiGl u'inw~Gl~WiGl 1•u•mn/f'I111Jrl ti'-iu 1j Gl"llilU 

~ •• n.,il'mJ 

- Gl11,f'I111JL~IJ~'IJAoil11~ - EDT A Titration - J,1ua1d1vJ1 - ' ., tJ t 
ilV11U1lV "" 1 m• - L~l"llil1Lm1n11 

(Chloride) 1~Liiu 600 ppm (u'l,;'n ~ t11ni'ru n'(tl 

~1ii'01 (mmu)) 

- Vl'l1VA11)J L-ElJ?i'ULLmJ hJ L Uu - colorimetric method - J11'Ua1:d1uJ1 - mh1ii11aila" 1 f'l~1 - L~1111l1LA11n11 

(Ammonia) 1~Liiu 20 ppm (u'l-d'n ~ mni'ru n'(tl 

1hii'G1 (IJlllliU)) 
I 

- Gl111lmliJLiiiJ~U lm011n - Cadmium Reduction - J1L \J81el1VJ1 - I tl tJ t: 
ilV11'1J1lll "" 1 A11 - L~l"llil1Lm1n11 · 

(Nitrate) 1~•1\u 50 ppm 
(u%n ~ Lani'ru n'(tl 

~lnGl (IJlllliU)) ' 

- Vl11"ili~mtJAflL"1tl - Multiple' tube fermentation - J,1 ua1d1vJ, - "~, • ..!avila" 1 f'l~• - L~l"llil1Lf'l11n11 

E. coli olil11UY<U tec~niHue ( u%'YL ~ mwi' ru n 'itJ 
~lii'Gl (1Jlllli1J)) I 

Vl'l1•r)~LL UAYil~EJ J,1ua,•·hvJ1 ' " tJ :: - L~l"llil1Lm1n11 
I 

- - Multiple tube fermentation - - av111J11a "" 1 A11 

Strephylococcus aureus ma.:j technique (u%n ~ mn\'ru n'/tl 

1UY<U ~lii'Gl (mnliu)) 
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