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One of the major sources of water pollution is household wastewater. Nowadays, 

population continues to grow rapidly which means they need much more the water consumption. 

It could lead to a great number of household wastewater. Thailand currently has resolved this 

household wastewaler discharge problem by operation of law. Most of legal measures have only 

concentrated on command and control approach. Local Administration has insufficient capability 

to collect charge for household wastewater as much as expected although the Polluter Pays 

Principle has been applied. So Local Administration could not have enough budget for proceed 

the operation of wastewater treatment. 

This study applied documentary research methodology. The results showed that there is 

some weakness of household wastewater management in applicable law. Thus, the concept is 

adapted to the environmental tax in the form of law by collecting wastewater from households to 

reinforce other legal measures to be effective. Combined with the environmental economics by 

the Polluter Pays Principle by this measure will be responsible for the pollution costs of 

management. Moreover taxation is also expected that made the revenue to the government and 

create incentive for consumers to reduce the use of water. 
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!~ll fl Htl,ii l'llfl 111 lff Uffl!~ u i tl'll'Ulfl!~ fllJl H 'l'U nm lJ 111 yj,Y\l)l) nu l nti lll1 :j eit1,ii1Ufl111 ci1i'l u:; ~fl 
,, ,, .J ,, ,, ' 

>~mui'i,~1111!l~11'illnll> ~mull 1ftln11!l!~'ll' '11111 M~1uil11 fl llll' 11'immci,11in> > lJ'li1~1uY\qvi . ,, ,, ,, ' ,, 
!Yu vu 1'11vY\1~lltlu1u1111fiu11'illll 1Vi,Y\llmn~muM ~1mli~llunlJ'li1~1>i N'l 1'Jiu n1u 11'W v' 

'JI SI ,, ,, ' ' >' 

11 llll~ Ull~UiJll 1 n u~'iil 1 M'1mci~tl lU'U nmu1flu1111 li ~tl lYli'l ft Ill '111fflllJt1'1rn11'1 llU ml 11fiull ff~ 1 !lll ~ 

' ' ' 
I ~•:e! "'"1 "' • 1 lllj1flll u'Ul'\ll~, l.Jl'\1'14 u!U\1lft~!l1fllllllJ, 'U http://reg.ksu.ac.th/teacher/anurak/Lesson4.htm, 

(last visited 25 November 2013). 

2 .,,,,,. " ""' " flll'IJfJll 11U~'Ulfll, fltjl1lJ1Ufl1JMll1fllllllJ (fl~~l1'1'11lJ11l'Um: 11\Jl\!'li'U, 2550), 11'Ul 4-5. 
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, SI , SI SI 

ff ~nliumflu'hwu'.ilmu ll111foriurill 0Yl~~1nfi1' 11illu~dlri1u1 :1rnuf lloll~ 80 'llll~u1 mru'll11 oli 
• 

11i!lll1~u1:1ilu 1'1' ~ lfl~l'W'l'W~ll~lllrfo1uf1111fou 1'wfiml!uu1mru ll11i!u11lJ 150 lil>l1l>illfilll>iei 

1u fi<ilfll BOD tllu 120 illllinfal>illliill1' ~1nm1rl1n~'llll~rl1\l'n~1uufouimm:uHui~u'l'illilJlJ 
• 

m :m 'l~ il'l Ulfll !1'ill { l\'lfl 1 'W fo atm:i ~ll 'l'ilfilJ lJ 2538 WU i Hlill 1 lfll1 tO'i1U ltff U~ l flfi 1 'lt'ill'W lJ 

uu11 umi;1~u1u11fl'l1l 
o ""- "' "' <!:I <> q..o "'IG I ..,,, 

~lflfll1 !1'111~fl1'l:tflnljj n~u11:!1' 1fi lJ'Ullrnnirnu !1'l'U Mlll !1'\li>llll!Vlflill m~\'ln1 

l\'lfl 1u h1a!1'11!1'lll\'lfftlll~fll1~lJ!1'n1 'WU W.fl. 2555 wui1u1:rnfl1 \'1Ull~lll'l'Ufl1''lt'ieiu..i'1u1:rnfl 

u1 ~mru 20 li1ufi r 11'illu 9i1mflfi1' 11'illu ff1u 1myHJ1u1:u ltllmm ri1J1~mi1 H~rl111'11J llm1 

fl l'il m 1cl'111 u llll lfi .i u 1 :rn fl1\'1o~:u1: !Yu iJ !IJ 111'111lJ1iJrYl 01wll'llll1J11 oli1.iom1111>J11d1 mu l fl 
SI ii • SI 

fll 1'111\llll fill 'UU l1ft1U l~ U iJ U ~ iJ 'W i'l 'l l !Ji>\' !H fll1 U ll fl lJiill \lll!J fll 11~ U 1illUll:fll1 'llOltl~ 'l'll IN'JllJ 'lf'U 

ua:fl 11 tvilJ~'U 'lllH ~1u 1u u 1 ~'!fl m ~ l fl fl 11ftfl1'Jlri11 lJ Ji in fl n J1!1':lJ 11>11~ll fll1flu111riu1111i'l'lllJ1 

unrnfl.Ji 1ll'<il'l'l11 <il url1\l' n1 llli'l ru: m 11J nn W\llllllm11r11 i; lJO~ ull:: ff' 1 fi!J ui-i 1'lf1il 1rleiu 2552 
• • 

_, '1"'' • 1· 0 ~"' 1"'' ~-' ., • JJnlJl\llfll1'll 'UlJ 2570 fl'll!JilllJ~fll1 'lflllflli'lfi1'll1ll'W 'WJJ 2570 \'11JJ1::t\'lflU:l);1M 11-12 lll'W 

"'"' 'JI o' '"' 'J}: ..,:.%?! 
\JflUlflfll!Jill1illlJ'l'W ~lfl 8-9 lll'WIJflUlflfll!Jill1i>llJ'l'W 1m::flnhmmi'lflill!1'lttmrn~:1w1J'lllll1J'W 7.6 

SI ti'"' 'JI .t '"'<;;II ~<!:11.::t<111 'JI 1di 

lll'WIJflUlflfl!IJ\ll1illlJ'l'W ~lfl 7.5 '1l'W\JflUlflflllJill1\llll'l'W ~lfllJ 2552 'IM\llJ'll!Jl1''i1!1''l'W'WlJOfl'lll!JlJ 

1 Yi ou i\'ull'ill11m 11i'l lJ 1umririf11'i ll'W' n n 1M'ufonJ11M'1Vl01weil>i lJfi 11JJJI lJ~ fll1'llll1U1:::'lfl'lf'W1 u 

co. .d f .::t I : ..:::.. "' I o' I : .::..d. 
'ilU l'W lJ 1lJNlflfll1t'Ull!1'0'11lJ111 l1 M'W l \Ill !Jli 11 IJ 'lf l ill ill 'llJO N !1' (ll 'W fll 1IllU11ll~'ill\lllIJ1i 11 IJ 'lf l\ll \'1 

• • • 
U1 :::!1'uiJ !IJ lllU llU lift Oll 0111 ~'WM oU'ill ~'W ft lJ uilll 11«1W1::: 01 a lll llmm ri 1U ll1'1011clfl'lllJ1U1::: l\'1 fl 

JJ ' ' ' ' SI SI 

1 Yiuu i\'uriru111W'llll 1u 11ri ~ll 11u 11mui!u1'.1Yi rirnm 1i'l ll1U l flu1::'lf l'lf'W Yiei lii'o11Jl11uilll1llfl 11YI1'11 ll1 
• • • 

lff0ll1~1m ri11l 11 <i1UillHlll'W ~l'W'l'W !Jl fl '1111 M'1n'i1U llUllff O fJ\llfl1W'lllJ1U lll'illl1 ff 1 Hll m::: \'lUl>ilJ 
• • 

Jiu11u 1u fll1 HllillU lU1 :::u ill~ l'W 'l'W !); 1ii'Will l!J 1 u.i' 'JO 
' . . 

iJ U ~lf 'WU 1 ::1 l'lfl1 \'1 olJ flQll IJ 10111"11U11lfu\'i1fi01'1f ei1i\'ufl11ll'<ilfll1 il!iJll lU llff UU 1fli'l111'i ll'W 

I <v "'"" f '°' "' ..::. 'J} ' ""- <v "'"" 
l'lf'W m:::1l'lfU!IJ!IJill!1'11!1'11JUll:::rn1'llfJ\llfllW !1' 1ll1'illllJIJl!tt 1'lflill w. fl. 2535 W1:::1 l'UU!IJ!IJl>li'l1UfJIJ 

lllfl11 W.fl. 2522 W1:::1l'lfV!IJtYilfll11l'<i1!1'n~~'U W.fl. 2543 U1:::fllflfilll:::U{j1iJ llVU~ 286 flQll!Jltl 

• 
"' "" "" 'J} "" '<.':I "' 0 .::t 

m ::\'ln1m WOlm n111J'lfl\llUll:::l1' 1U 'l'illllJlJ, m IJfi1UfJIJIJllW1'J, fJIJllfll1U'ilfll1'U1111'0 

0 "' 91 <!:I _ 1 'J} 
!1'll11UUl'Ul1ll'U (fl\11\'1WlJl1l'Wi'l1: IJ.lJ.\'1., 2555), ll'Wl 2. 

4 ..i .::t "' 'J} 
l1lJ1l'ilV'lfl'U, ll'Wl 2. 

$ "'> <v <I 0 .::!. .::t .::!. ~ 'J/ ~ llj I 

U1:::'i1W\'11i Ul\1!'11, llfl 20 U'Ul1!1'Wl'UlU1:::UlU:::( tlJ)'Ul'ilUfill'U?, l'U http://newsletter. 

teamgroup .co,th/l I 04(fH/vision.html, (last visited 3 October 2013 ). 
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'll tMiNft fll:i U J' 11l:iff1U Yill' ~U itJm\'u flQ 11lJlUff1U 1mymri10 U' fl 'U\>111ftflfl11 i' fll1 !!ft :;111 Ulj lJ 

(Command and Control Instruments) iiu f111fl111U'11111mri,r111U\>llJllW'IJ$1ll,ll1ii'l>ltl11lfo1tt'1fl' 

lJl\ll 1 lJ1U Ill w~ flQ11lJ1 u r1111u '1 rlllU ti ci eJUllV fley# '!!1'1 fiv lJ # '~ u:;\ll 1!J!J1fiv Hil'11u11 ri' !11 tU\>l 
• • 

lJ ll w 'IJ ! 11ci1 u u u:; '1;\'tiilii'~\ll1lJflQ11lJ1u;\'1ufl11ll1ii''1111!ffu111''1;\'lJ1\ll1ll1 u rill u ti ri !) u ey 
v • ,, • 

!! f11'YHt 1'1lilllJ~\ll1!1 !! ~ 111 !ff u\1 tlci vum m ci 1tl'u 1 '1 u1wuli1 u' lJ!'lll fl n Vl'U~ ll ii w 1\>lli !J lJUll:; 
"' ~ 1 '""' .J l'l , .,, ~ : ~ llJ v , d~ 1 Q .:i. 91 """ \l''IJ!lU1lJU'lliNu 5:;'lil'liU'il~\>l 'II' !!Jrll lJl 1()U\>lfll1 u\)}111U1!l!u ! \>lll Ul '!Ju 1:; !!VI~ lll'Yi !!ll ~!!!JU ~lJ fll 1 

11111 '1 fl f111 ~ ri !J lJll Wll $1 ll'! tJ u ~Ii iu!lmtlum ~V' i'.llJ Vil'! in ll lJfll l!\ll {(Economic Instruments) 

ti 1~!11VI11ti'lJlHilufli:;11' \>]fl i:; iJ \)} 111J l! ff u n\ll 1 lJ t! ~ mhJ iJ '1Jinfl11111 !fl ~ll' lJlJ ,\',fl ci 11 lJl Hmii' 

ul' ,I], 
• • • 

UllflU1 flU !!il'tl1:;1V1 rr'1VIuu~iJ1 Hlllii''111 l!ff U !!~ fll:ivl l!UU 1 flHf111 lllii''111l!ffUflftU '1iJ 

tl1:;!!uN11rl11~ u1vi1~fl 11 1dcHUlflf111'll1'1,ut11~mw~1-Wu,'Yi!J 1u m1l'i11uu1 m' mrniJ1,~!l!dll, 
iii v • ' 

ll fln' fl n 11''11~ u Ii 1u1' fl 11ll1ii' '11111 ff UV' ll<D' !J ~ 1ill>l1u11111utl1rn11 1'1U!ll'Yi1~ !J ti 1,(h m 1Yii'llui11 

IJ \>l !~ U fi 1UJ'fl11U1flt?J1'llV'111!J~fl1!JUfl1!J'!!11cl'rl1!U'1lJ11V/ 'IJ U 1' D 1~!flVIU1l:; U 1' 'UU 1'1tfi1if U 

1 u 'll ru:; ~ '1iJ!!1lJ11()11''1!~u'1;\'u1flii1U!1!JU11UU!JU~1'1ti9i' ~ 1,nri1uri!)111!0'1lJllW'IJVI1,J 11iu nu 
• 

\i,'l1''1ilu11 '1flm1 ~rillmiwmtlu~liiu Yi11 tti'il '1illl11u'11'1'1-Wu,'YiV 1u m11'111uu 1 m 'fl11ll1ii'l>ll111ff u 

'11'1'llti1,~1li' 9), m11'111ilu 1fl1 'm1ll1ii'l>ltl11ff011lJ u1u~ '11'1'mrn:;$1Mi1villi'utl1u1flii1u11llm~!J 
' v • ' 

ii' '1tlll1ii'l>l\1T 1,ll1ii'l>ltl11lYun1J u~1uV11,tlfiu~11li11mlltN~1''111'1ill1mn1,11Nu\1~uv1Jllm1111 . . 
f111!!!1, vl!J i'ml 1! tlu '1t1'11'1'01 fl!!l1:;llri11 i'liiuey '!OU fl11tl1:;'Jil'liU 111 '11' u:; !!1lJ11 OU u fllu 1111:; '1 ;\' 

1u11111utl1:;rnrr1\>lu!11'Yi1:;tl1 :;1Vltr1uuouqT11l!ii !J u11 fltl'J ~!VI rrll fl11111tfl~!J' i'.l !JVll' 

!ff1lllJf11!!1'11 (Economic Instruments) lJ1 H1u m1 ll'V1m1il IJ!lll# 'U1'1fi!JlJ l'1Uf111 ll'l>ltnu111lltl11lYu 
• 

\llllJ11l1'n~ri!J 11110\>llJ1lVi111tlu~liiu (Polluter Pays Principle) fl11ll'\>11~u111ll1'1uliV111'1flf111U u~ll 

1l11lJff lJWU n nui/1' lJl\ll !JllYl 'IJ~ ~ rlll 1tt1nl>llJ1lW'IJ!llu~ rlll;f u 1 \>1Ut!tl1 NU \l\1,\ll l!Jlll' lJl\lllJ!lW'IJ~ rl!J;f u 

flci 11fi !J ~~rill 1 tt1n'1lJ1lVl11 mfl$1 Mli iu111llm fl ~~ ri!J 1tttn\>l1J11w11'!! ll uflilUll lJ$11rnlYu111ll<foufli1 

'll\11~0ti1 ~!VI fil VI UU' 'ji)lJ f111IJ\>lt~U111 j:j #' tl'Jl>l lill lJll 01' tlJU i ti~ 1 W «, lJ 11ll1 U ~1 Url \>lr\' 1U 

i 1'1ilm1 l11111ll # 'u 1\>l fi !l m<D' 1ey1~uu111ll !J oN '11n\ll1 lJ 1u~1'ti1 ~ t 'VI rr'1.I'llfln11w1ii#'H1\>l ti' !J" 

1 • ' ' .i ' 1 • ' • 1 1 • • QT 1" ~ lJ1 'li!JU1,!!'Yi11Hl1U 'll'll''l'l1l U\>11UU1fllll!lf111!!1H!l1'~' U 11i:JU1 !lfl1l\>lfl11 'li'Vl1'YiUlfl1lJlfl 
' ,, ., ., 
o,;Ju fl 'UU ~!:\J UU \j ,$JtN f111 U~ fffl'IJ1-J1tlnt'Vlff l 'VI Ufl11 !n U!l 1H111tlYUU 1flfll1! 1 llU l U 'Jl!!'liU 111 !J liJ 

~ d • 1· ' '1 d 01 j/ '1 j/d d I 1rn:;111flU\>l!f1Ulllll' 'lilJ1\ll1f11HJU1' rnu:;mlJl~rllJflUll!l 1'11!!1'11llllJ'llll,t11~!Vlff VIU i:Jl'UUU!11U 11 
• 

1tluil1J!111rl1rill!\i''111m1ilfl111ill\J111u 
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1 1• J ~ ' 
l'W 'lilfn!l1lJ!l1'111lft11Jl!ftlffi>n (Economic Instruments) 

2. l~!lff fll! 1l!U1/.1 \i\tm::;11ilflm11ufl11 'illiltfl'lJ Ill ihl1tff U'il l flfl f 11 'i !JU 'U!l 11'1111h ::;1 l'lft 
' . 

3. I VI !l ff fll! 1llu11'111m1'il\ii!fl'lJfl1il tl 11ffU'il1flflf11'i!lum11f'lJ1 '111 tt m )Jl::; !\'lJ nmh::; l1'I ff 

11'1ui>illhl 

1.3 "" 'U 0 U! 'U w fll ':H'lfl 111 

' ' . 
1. finll 1tl'!Jmli 1u 1\i\ ft'!llJYi1fil'lu 1fltl 11!luu1flflf 11'i!lu'U!l11h ::;ll'lrt11'1u1u tlu ~'ll'u 

' . 
2. ff flll 1U'!Jtt l'U!l1fltjttlJlU11'1 mil u1nu mm 1UfJ mm ::;'ill'! fl 11mrrhrn11tl 1 u1nflf11'ivu 

• 
3. ff fll! 1mw1::; m 1 'il ml\ u mil tl 11!luu1flflf11'i!lu~11J 11ilflm1~rill1 ttt fl\i\ IJl'ITil! i>\' !l 11 l'lu ~ 

~lU (Polluter Pays Principle) 
• 

4. ff fll! 1111m11m::;u u 11'1l11um1'illil1nufl1iltl 11 !luu lflflf 11'1VU'U!l1i>i11111 ::;tl'lft 

1.4 

' ' . 
m'i i lU 'i) ~ 'll'u 111::; 11'1ff11'1 U'il ::;)j fl Q \1)J1U\1l'l1 uu 'll'u Yi l fiu1'1l' () 1n'lJfl11fl11.J fJ lJlJ11TilJU l lff U'il 1 fl 

• 
fl f 111vu ui>ifl111fl 1u fln'll'1tl'u 1~flt'Jl11Jiul'i1flci11011iJ1hhdY1'1i n 1wii1u1wv tJfl'11nh::;'l!1'1iuo1 

'111 I'!~~ !!1ilfl1ufl11fol!1~1u 11'1 ii' v !J 1w11::; u::; if u ~ 1~11l'lui>\'!l1tl 1m~1fln1'111fl1il ~ 111'lum ~ v1 U!l 
o' • ' .Ji .... "' 'J/ "' d "" ~ 'J/ : .Ji ~ 'J/ 1'111lff11! l!ftl!\'~1 (Economic Instruments) VUN\1U1 !Jl'lNfl'lJ h fouul'l!flUml!'illfllj hm'lf 11U'lll'j 

riv 111'1n\i\lJ11VilJ 

1.5 """ "" 'JI! fll 'Hlfl111 

• 
111 fl11 fffl'IJl'U!l111'1UlUWU nu'll'uiil .fim1fffll! 111UU1if uw flffl 1 (Documentary Research) 

ulflfl11fffllllr'iu fl 11 nu11lJ'1l'!l1,j a urn111!1 iiv ~n 1flt'Jl1 !11 u ~ 1111'1H1'111fl n mH m i'ilu . ' . 
11'1UlUWUn lm::;l!l flffni>iN'] 11!Jn1ff!JV!~fl1'1 HJU fl ff ua1~1tl1m11m1::;tt nu'Jllnn'iJ\i\lflUlllil'll 1 

' . 
lff Uulnfl f 11'1 llU'U !Ml'i 11111 ::;mff lVlvtl 1mmum1'luuu 1/.11'11um1 'ill'l1nu mil tl i 1!lu u 1flflf111' vu fa u 

11 fo H1 ttm m::;ff!J nu 111::;rnff11'1ui>i!l111 
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. 
.c:t I \I) ilv 

1.6 Nft'l11'11A1HJ::; !A'j1J 

• • 
u 1 flf111ff fllfl hi 'hw1il WU nil UlJUfllfl'll u:; 11'\' hnh:; lO'lfU '1'1il 

• ' II' • 

1. 11'\'m 111ll1!1'mw1lll!miY m 11'1fi'vl1Yi1nl'!u1flll11flou1flfli'111vu Yi !lvQlw iJu~uu m1:r . . 
Ul.\J\11fll1 lil'I fl11U1 lff OUlflll i' 111 !JU 'U!J1U 1l'.ll'lff11'1mvfotl111lrim1 wi'1 'll11 rum . . . 

• 
2. 11'1'1'11111il1uu1nl'!ul1:r11ft'fln111um1lil'l1~11111ii!l11flo~ 1flfli'111 vu 'UV1l'i 111.l n: t1'1 ff 

' . . 
3. 11'\' 1'11111a1"J!ifl11l!l'\::;l!U11'1HlUfl11 tlf'l1'll1Jt\!111ff~l!11'1 fi'v lJ Yi! fll'I ~ 1flU11ffOU1 fl 

~ "' 1 1j.I .::td ~ .!t .:!! " ' d fl11!1lJU l'IV '!flJ11>lrn111'1H!ll'!l'lf '!U'W!flHMlJ!J1'11,!ffnl]ffl!l'l'\1 (Economic Instruments) !JV1,11U' 

1>11lJ11ll flQOll 1tttfll'llJllW'll!l'luQ'~rn (Polluter Pays Principle) 11'loH111mrutl11l1:r1l1~1%11'lu1 nru'l1 

1uflnlim~11 



. ' . 
i u u 'YlU N' t:U uu u :::~ 1m:d'lmna1i1w111ff1u 11>1iiv1J 11>1m11 V11::: i1w1111l1t!fu~1fl11'i11~uu-i1 • u u 

ri 1Nllm:::'YlU~V1J'41'l6vdN 11 1m:::i1u~uuflt]l11JW1vw!lmm nn 11>1iumrn1u111J111vll1>1m1i1\]j111 . ' 

'11mi n u v flu 1 nil fi1 h'I~ lfl11 flnmli1uu1!11>11 um nl lm 'iv1:i'lv'Yl i 11ffrn ;iffl l1'1>1 { 1>1 rnm1'n ~riv 

IJ!'IW1'l!llll~~lU (Polluter Pays Principle) -i1i111'll1Jl111Jlg;l1'1Jl1~V 1iJ~unl1m i'1illl'lfll1U\]j111JllffU 

. 
_"f ~ " 2.1 urutt1il'-:1111~rnuii • 

il\]jma 1u11>1llv1Jov11lu ill]jm~ !Y1r1!\!~'11mhg;rnffit11 llfl itt'11111Jl1'll i ~ 1civ1~1 nilu ~uu 
• 'JI • ' 

ff 1u 11>1llu1J1>111J1111mn~lluu1Ttl'1J 1J n~ 1<1iu1J1n:Uuiu11 fl'll w::: 1 u'll w di ~1u 1u u 1:::'111fl11J'41'l v1w 1J . ' . 
IJl fl :u ll ill 11 fl'l U l! ~ 'Y1fVIUlm1l n IJ 'Ill~ Vi l1'l IJ 11lll1'llv11111IJ,\'v1fl11'llv1IJ'41'l6 u ll m1'u !) ~ l ll 1 ll . . 
<11>1M rn 1vriH ~!J\]jTill ii'1 'll1rn1>1 !i nl11 !l nn Hl'Yl'i'l'I u1m 111 rn'li1~vri11~mVI vu !l fl n riv i ttlfll'l 

• 'JI • • 

IJ !'IW 1'11'1 fl fl H riv i1\]jl1l~llff1l!11>1 li lJ IJ Ull fl!'! 1utllu1 fl q l'1 fl nor 'l1' ll I lll! 11 ~ ll IJ'41'l V!l ll::: ff~ !):il11>1 Vll '1 
• 

uu 1llflu 

iJ ~ " 2.1.1 fl111JmJ11'.l'lliN \]j11ltHU1~ll!JIJ 

' ' . 
V\]j11lff 11! 11>1li01J l11J1Ua 1 i1 \]j l1 lVi1n1>1:Uu u lflfl 11 i~'Yl f VI Ulm 'Ull1l1'41'l Vll UH 1 iJ 

u 1::: 11u1>1u":::'llrn111111 f u il.-i 'llv u riv 111' 1fi .-i i1!\!11111 "w1'l u"::: i1!\!111 gll '1 <iJ 111l u 1111fl11 or~ 
m:::'Ylu m :::1fluu~vflu~1u1u111fl <il11111flnor1'1'1 flci111iltllu ~Vl1'll1n uu 11rn:::m1llfl11m:::~1 

u11vd111~mdi1 'lluf UU\ 1 itt~~ll n11a1i1\]j1111111rn~v111ml1'llll1a11111>1i\'011'1'11111n lJ'lililJ1~ 
1lJu'Yl'iV1urn111n11'll11l 1'liu i111il' ~u ui1l11'J !Y1>1-i' 1rn:::Vl'li 1rn:::i1\]j1111~v111'1'111J'UV11Jlllri1 
a 11111'lll'llm vul'i 11J'41'J6t'lill ~ll J1 lllfllff tl'lu.l'u' l'lllJ fl11 i ttUU11J'll!J1ff1U Mlllfl\U:::m rn flU 

a 1u1.-ilivrn1'1i 1'111~ uti1'1fl1'lw:::i1\]jtt1fi1u1.-ili1nrnv fltllu il\]jm fi 1111.-ii\'v1Jm1 flWm'l'I 11'i'uri 

n n:::1J<1W1'l il\]jmmrnivum !l'll!l1'Ylf 'l'!u1m i1\]jmm1i'1i'Yli'V1u1m1il1Jfl11i 'llll'lfllrn'4 foil 1m::: 

6 l1''1flUl'l 'Yjfl~\\]j, fi1!!1l'llilllJ!m:::m111'1>1m1, iu htjps://sites.google.com/site/singwaedlom/ 

hnwy-thi-7-payha-sing-waedlxm-laea-mlphis-sing-waedlxm, (last visited 22 November 2013 ). 
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il(\!mil 'u 1l'ltlvlJY11'fi 'fl" Hluo iJ t\Jl1lf11lllvlfl~'W fi 11ll'llll'IUfi <t'W v 1m1 ~v~v1i\'v m1ll ii.Jf 

Mu,iYv m1m~ui'i\' 11'11-11'\'1-1 

' 
-" q v 2.1.2 lfl!'f11'J'll'1,utym<r,U11'ill!llJ 

lllm'111!i'fl'll<J,iJru111f!,1nl'ltllllll:lllv 2 1h~fln' ifo . " . 
I. m11vilJ'lllM1.h~'li1m (Population growth) tl1mru m11vilJ'\Jll,tll~'lilm~1i'llQ1U 

' ,, . ,, 
tll'llll'l'ii:Jru (Exponential Growth) li'ill~fl'W1J1flilmnrnl'i'll'fllrn1Tnfll'ISWV1m~1w1J1J1fliiu11fll'IN 

ii.J-:h~~1l'lm~ll'<llm1 ~ll~ll1ff'v w!i'"m 
~ q v v v 11d 

2. f111'\JVlUl'l1'YllW'lnJjfl~Ull~m1lJf11Tl1Ull'll'l'll'W!l'lfi 'W 1W (Economic Growth 
• 

& Technological Progress) fl 11 mu1 (\!l'llW'IHljflUU u Yi11tt ll11'11jl'W1 U m1;i1H:Ji11'1!); 'l'lllJ i tl 
• • 

¢{ 1V l:l f11rn11irnYIrwv1mu'Wtfi'Wfl-:i1fl11!J~11 l'lwu u WU j 1 'W '\I lJ ':ii'l \II l:l f11llJ~11 l'J1-1 ~I'll', i'w ii'" 1 'W 

lJl fl~'W l'lllJ i tl¢11v i 'W '\JW~l~V1 i\'1-1 fl1 llJ fl1111u l\'11,,'l lU!'l'I fl 11-1 l llO ~oi/1m 11'1lli111\l fl 1rurnfWv1 m 
, ,,., .. .I .I 

!Jl 'Ji tl'l,lU'U'Wl!ll~lJlfl'\J'W 

-" q v 2.1.3 flllfl1~1'11Jlllflutym<r'l!11'1lllJIJ 

Ul fl lllm ~'\Ill ,i] (\!1111'1' fl ft 11'1iHl'i''W Yi1, 11'1fiY1 flll m ~ \'11.J l'i Vl cl ll'tl'W!fll'IU lflUl)J!11 

fi,111Yiil'll1J~tl1i\'(\! 2 tl1~m1' ftll 

I. Y1i"vm1m nn lJ'li1fi'illu11rn lclv,u1fliJ m1 Hil'I f vw1m r1'1-1 lJUH iiitl1 ~11iiY1 lllTI 

1J1iiJ'~flfillllU fi'W'llll'lfl1llllJl'lll11'll1.Jlul f111'\111'1Uflll'l-11ll lfl1-1$J1-1 . ' 
2. fl11~lJ11WlJ (Pollution) li'W llllWlJYIHiil lllfllff fi1-1 lff!M IJllfJllu fi,tlQQllUll~ 

'\Jll,1!!u61-11'1llU 11'11-11'\'1-1 

ll'IU!ll Wl~llUHt,iJ(\!11lllllWlJ\'11'1ll iii ,ij 1.Jl'W U~l'l'ifl111J\'WU HlJlflt,~1-1 uiJ'-:i1 i1-1 
,, ,, ,, ' ,, ,, 

1ll fl \l ~~nil 111'11-1~m11-1 2 i 1-1 3 '\Ill 'w1-1n Ill fl ul'itl1 mru ll1 ri11-1lllf1~ ~1l'lml 11~llllQi'WY1~m 

1Jmcriim ull~l'l~m11'rn fiml'l1-1 97.3% ~m~ll1l'lml1uY1 2.67% ii,11'Juif1~ii'1h~ tv'llu1.l'tl'llv 
,, ,, ,, ' ,, 

lw11~ri1u 1my ll'lull 1u~ 'lll)iumrn-0'1 hfl Ull~11'11-11l11 l'i'fiui1iiilllmrntl1m Htl1~ 1v'll1-11.I' ti 1 

iii ,1l'J1-1 iJ ~Ii u~tl1i\'(\! '\Ill' ii' ll :Ji11'1 m 1lvill'\Jll'~m1-u tl 1 ~'lll m fll 1'\Jvw;i'1'\J ll''Jtll'li'W!:i'ill' Ull ~ fln 
• • 

l1'Wlu rn1,¢11-u QI'! 11'111 fln lJ iJ ~Ii um ri 11'.lll flll Yi 11111l m11'1fll1 tl1 mru m fl i ¢1rllli11 lfll'I iJ (\!11 lfJW mw 

7 "' .,: v 1 11'1!11?.j'\J!Muty111MU11'1lllllJ, 'W http://nan2369.tripod.com/data/sh.htm, (last visited 22 

November 2013). 

'1hyilfl ff''lllll'W'W~, lllm~Ull~flllm~Y1m1flfi,1nY1il'llll!l'11-1wlJ, 1-u http://www.rmuti.ac. 

th/userlthanyaphak/Web%20EMR/Web%20IS%20Environmen%20gr.4/lntro2.html, (last visited 22 

November 2013). 
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J1 1111:; ri ~ N !l n 1:; VIU ~vii ~u 1fli'i'v !J 1 u11iJJ1t1111 !lll ~ im ::'Ill uN ~ V1::11111 !J\i~1111 ml'l u v Q'll ll ~ !ltj 1J 6 
,, ,, ,, ' 

#11u' #lrn!l11Vi'll1'll~ti i 1u 111 ::1V1ffl V1t1'Yiu'i1 1Jll!lll'Yiii1 luuiJti lft'Wl1ll'n'llv~tln11'lff!ffll!J1 m !JM . . 
i.i m'il 'Yil::vuHth 1 u~ !JU im11n1111 '1#1uri 1 «wn:; tJll'lllU ftN vii llul'l ll'W fl<IH 1m::vi11lu miu ri11 

' 'JI ' ' 

!Ull1u1 nil'lu Yiu ViVi !hh ::'Ill n111<1:; nu m' )J1'Jl1!ffHJJ!flUl1'W 11! U'W nn !~U 1l'l'llll1dlv11 my 
• 'JI • ,, 

i .i m'il Yn:; n ~ ~!1'1Ymmum11<1:; tl'.i !J ru 'YI 11 1111 :;1ilv1111!Jillv1 nn Hiti 11 W!J lJl n:Uu 1 u l'J n111111r1rn l! il u 
• • 

ihymm1'111mm<1uti11uqi:i11t\'1i1wmm:;nn'll111111111uti 1\ifl 1u nn Qtli11111m::u'.111111umoflm 1 
,, ' ,, ,, . ,, 

11u1ti 1u11::1111 ml'm1li1i~v1ti 1 uvmnfl:Uu 1u'llru ::Vi m1<B'fliiii1111 nn Vl'W1u 111l1ri1ii l'llu ifl 1 l1 aj 

m::ii1 Mui nef u 1-dv1u i nNM> ::Vlu~ vii 1111flfill!JU!l::v-mm:;V1u'VI N rl' 111!J m1'11111nnllri1m'1!J 

'llt11tl1::'1il'li'W 1u m ::1nu m>l'ifliru 1u1~u1riu1m1m1-W'W1u 1~1~'1 im:; lu m :;u1unntl1::iilmm 

m:; 1'1U~!liiw1fl t\'v !J iii 1tt1ofl111 m<U fl uli n:; l1ll1 fl! riu tl >:;'Ill 'liU v cit! v u11f1 10 iJl ~ 111 m11 u i u uu . ,, ,, . . . 
'llll 1tl > ::'111m1im l'lu iJ uuu11 !I' nVi riv 1 tt1il111rnYi'll \'I Nii 1 Yiu ViVi 111111 !Jiff ti~> ::l'iu f! 1ri1u111 aj fiv 

u'.i nru ~ ll 111 m1l'luii'lv111<1:; uD'if u ~ u:: il'll u 1'11~ nu~'1;\' f u N<I n > :;Vlu~ f i uu > ~~ l)'fl idM u1 nil . . 
tl > ::'lf1mv11fov civu1111u iu uu 1m::11D'11ti 1 u::i l'lu Vlf 'Yi u1 m TI>> !J'lil~ Vi llv civ u11 '1iJ ~ irifl u ~ m > 1 ofl 

,, ,, !If ' 

ii ii!Yum n:Uudv ml'l m 119J 1 tt tl > ::if1'1linl'Yi1unl>1 '111'1 f 'Yi u1 n > li > > !J'lil~<i .iii v u<11uuiii1 ttii ii'.i !J'll 1'1 

!! 11 <I u 1rlv1111ri1J1 G!J! l'lu iJ u u u~ ff l ri !lJ lJl fl ffl'tt r 1J tl' ::'Jfl'liU 'Ill 1l1'1uJ11 u ;\' l'W !ff rn l! ffl l1'1'1 { rl' 111 )J 

!Ill:: l l'll'W li' rn '1)J Ii~! l'l U!! 11ft11 vlv n n Qtl in 11lJnll11'11!)1tl n !1'1 ff r l! 1J 1<I\i1111' !! i'i'1 'II i1!)jl1lll Ul 1 

u'.i ~ u~ivlv~ v~riu n UIJ n111!J ~vu l1ft1J1'llv1 tl1 ::11'lff~ i\1ll'~V1 ':l1111 !J ~ uu > ~ lJl nt~ ef u i .ivu 11 ft~i\11111'1 . . 
'llll1!J<IVi'll 1'111Ulft'llJ1Hl~l!!U n '1 #lil'lu ft'!J1tl 1::!111'1 11 fl lJ !! 11ft1 rll!UflVi !!U 'W ll'W (Point Sources) 

'1,\'uri !!11ft1'J/!l'liUU<I:: 1 H11UQ1'1 ft'l11 m rn u11:;1111ri1 i\11ufl~ '1iJuuuvu (Non-Point Sources) il'n 
,, . . . ,, 

1 l'lu VI u Vi11ifl n-\' i11rn:: '1iJft'llJnm::1J 1111ri1 Vi tl ci VU'll!l ~1 ff vVi '11111 !l~ ey1111ci1ti 1 i'Jiu n n 1 '11~ om ll 01 

'111ulJ111u1nn1mmm1Jm il'luiliu 

2 .I .4 fll 1 111\'hn'I !lJ '111 ~~In All ll lJ 

1flv '1#1m 11J \i 1 ft'l!l19J !!<I:; N!l m ::Vim 1 mm !fl'1l-1llVilJ 1u ii 11! 1fl t\'!JlJ!! fl 1lllJtj1J u1J'lu ~ . . . 
'Ji1uriu ff f 11lJ 11Vi 1J:U u lJl uu m:: 11' 1ii i1110if ~ 11111 flv !Jl'lllJn > rn'lfl ~1 tt1ff u '1 tl 11fl11 mu ::1l'lu~11 i'i'1 'II . . . 

• d d '1- '1 y "' ,:!( • "'i"" ~ '1 " ft'lll'Yil!1'1!lll!J1'11(1'tJ u 11n!l1Jl1Uf!!1'lll'Yi1'1fl'IJU fl 

• 9 m1Vi'll1'll~Ul, 1u http://www.thaisafetywork.com I, (last visited 12 April 2013). 
10 di -=- y nvuri11 110::uim, 1rn~1fl!J, 11ui 4-5. 

" m::m11V1f'YiUlnrnn!J'lil~l!!l::iiw111f1v!J nrnl11UIJ!l!ll'IVi1l, Water Pollution, 1u 

htJp://www.pcdgo.th/info serv/en water water.htm, (last visited 22 November 2013). 
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l. 11111 r ll ;'{ 1Vfll1 llll flflQ11lJ1VlJ11111J!'.j IJUft:;~11fln if 'u 111t'i!l1J l 11Vfll1U,tlu HI 
flQ11IJW111 m11:i'11f111~m.h:; lv'llU fiv« '111Jri1u 111J mn11n ,fi',\'ll,ti!u m 1flv,tl1 w~m :;Y\1f'.111 

' 111 Vll lff Vfl Q11lJ 10tm:;u 1,iJufiu 1'1 l'ff '11 !1lm:;~5vn111J 12 

2. A'rilllJ ftW'.lJ (Polluter) ;'! 1Vfl111 tt A' ri lJ lJft Wl-J )j rf 1'U :i 1!J 1Ufll:d'1J Hl1'lill1J fi 1~11 . . 
, . 

1JftW 'I.I Y\1>rn 111 rill~u llth 'h ~1>11!1 il1]j1111i1r1 \]j'llll' rn1Iir11u:i1lJ'llM~rilli.mrh; fill ~rilllJftW'l.I lJ 

1111m'll' 11~1-w fll1ViNl'W'll!n11il1v,1u~f 1J N11'1ill1JU ll vm1:; hit'll'11u1u11ilfl fl n u11:; m:;u 1-w fll1 

tli)u$i 'l'U l 11011!1 lJ fl if, 1u rf 1'U '111Nllll1fj)l!Nli'li'llll1fi111 'UI t ll'flQ111JlVUft:;1:;1iJ V1J 1-w fll1~ llU 'U fl 11
13 

1 u1'11,11 il u9i u ,1111!~lJ1111u'rl1J H'flQ11 !11 Vll Ul' ~ 1' ~ 1 u 11:; 1111 )j flll H111 t ll1!l1rn1' tffrn i!ffl ff \>I { 

iYU1JlY1.j'U m1 ~11m1 1'lfu m1~111~umiJi,u111t'iv1J uft:;fiin1rn1ilvJJ1-wm1~11mrn11w'l.I 1l'lul'l'u" 

3. tl1:;'Jll'li'U11fl11'U ~ lfl 11i1'flfll1 l~lJ~ ~ !lll1 r lJ ll'l'W ~li11i! 1~1ufl11~IJ111 lJ '~lift 
i 'u 111 iillmrn ~1'lf vw1 fl1nn1J'1n9iif ,11 ft w fill 1J ltdv i 'u 111t'i!llJ\] fl Vi1m VM 1l'lu ll rn 1um fl ufi 

1~ mi'i1~'llll,f ii 1iJliri11l,1flv,vrn~~:;~uft 111u,1f111uu1n11111il-i1 i '1n11t'ivml'lu'llMti1 :;'Jll'li'UJ1 fl 

11-w 1'1''1f u tl1 :;'111'li'UU'fl111ir11u:i w1 u m1 ~11fln i '11111 t'iv!J!~lltl1:; lV'liU'llll,1>1'W ~,1l'Ju11ilflm1 
~ 1;'{fo fll WlJlJf 1J 1u 1:;1'1' lJ\Ylflft" 

• • 
2.2 A1uuull:J.Jl'IJ!l~ill':i1.u'il1w:1:::illn:::1nrnh1i.fa 

' ' 
lJfl o 111J w1111Wllu1J 1ttfilll1fi11fl1ll.1'11Mfi 1-i 1 tl l! \Y v11~v11ftW'I.I1'I HW 1 111 uu H ll u u 

1 ttfi lUl fll1fl1111 Hfi N nu ~ 'u:;vfli1ll01'1'W « '!'lltlv1',if 

w1:;11'1iu\]J1!79iri,1iY51Juft:;ffl'l.ll!'.jWfllWi,u111t'iv!J!n-i''ll19i w.ff. 2535 m1>111 4 1111n 

' ' ft1Uo1lJftjfJ~tl1i1 "uftVi1J" "il1tfft1" uft~ "i\ltl.:JlfifJ" 11'~.:JiJ 

12 ; ; ~ • .,,., .: v " '" v 1 1\Yfl\U 'W11'1il1'liU, CSR 'li1U!lfllJ\]j111\Y'!!111ftll!J l11Jl1, 'U http://www.thaiappraisal.org/ 

thai/market/market view.php?strquery=marketl 76.htm, (last visited 28 November 2013). 

13 
m :;1'111' 1'I i'!'Wl m n 1l!J'Jil9i1rn:; i '!! 111t'i lJ IJ ITlU M l'U 'U fom uu11:; !lfl'U 1'I r w Ulf\1 

n 1 rn '1119i ll!l:; i' U 111t'i ll IJ, 1 W' l'U \Y\l l'W fll1rui'U111 t'i1J1J !ll Wl:;tt lJ' 2544, 

,4.4o'tl v 
(fl1'!1'1WIJ11l'Ul11: !1'WIJ'Vl1'1J1Uf\11 fl, 2545), 11'Ul 137. 

"m:;m1'1'li'wu1mnn1J'!il9i1m:;i,u111il'll11 rl11!m1uu fommm:;uf!ul'li'wvimn1rn'!i19i 

~ ~ ~ ~ 

11w:;1i!1JU1>1rnft:;11'1ifl~~11.jt1Jfl'l.ll, 2550), 11u1 28. 

" ihm~ 1'ffll'w<Y\1>1, flQ111Jwi,111rit'iv11 (fl1'!1'1WIJ111'Ulll: ii1il'flW1J11'11\!!\l'li'U, 2550), 

11tl'1 83. 
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. . 
"" ' "" .... Cl <!:! .,,, <!:! 

"JJftl'i11" 'lllJ1Uf111lJ11 '\JVWW 1\ll!]Vl!\ll11U U11~lJ11!l'l1'll!'] 11lJ1Nfllfl\ll~flV'Wll1V 

# 11>1ml'11111fl#1mii1if u ~\!flt! ii avvf 1111mmii1n1 til '1JJ11 w11 tt 1 v~ ilv tj1u#11nm'I v JJ1•11JJn n 1J'lf1~ 
9i 1rl!J1 tttiifi'll l<J lJ 1I!riv1 tttiifl N!l m~l'llJllillfJ\l!fl rn aw 1'1 ii'vJJ '11l<JIll1~~t1'1u W11ii'UU'W\ll11Vlli lJ 

l!'Ullll'ill'Wlil'V'U!J1tl1~'lfl'lfl!tl'I' tm~1ttfl11lJ'lllJ1U11JJii1 J1ff fl11JJfvu UlY1 tffU1 fl~ll U(j~f111JJ 

iu !Y~ti1 vu tt 1 vml'.l i lfll'l!g'W'l ~lflfitt 1 v\l flt! riv uvv fl 111mmci1r111il'1JJ11w111'1'1u 
,, . ., . ' 

"UllffU" tt!JlUfl11lJll 'UlJ1lffVVivdiu !Yll1Vit1'1u'U!Mm11111JJVi1JJ11lY11Vitl~tl \j 'Ill!) • • • 
ti mil vu v tj1u'\Iv1m111u u . . 

"'UMlffU" 'lllJ1Ufl1llJll 'UU~lJ11HlJU if1tliJfJ11 Ul!ffU lllfllf!!ffU JJ11!Y11 'lll<J1'i>lQ 

l'l'um1ugu 1'1 ~1\Jfltlcivuvf 1tt1vil~JJ1~1mmci1r111u'1JJ11w11 11JJ~1fllfl 1>1~flvu tt1v#11>1 flA11111 fl . . . 
if1mci1il'u Yivtj1ulYml'i'llll1u<ll1 'UV1m111 tt1'vo1'lf 

., ,, ,, ,, 
'1'1uu llll!flii11 '11'1'11 UltffU'lllVJJ11W11\'111U 1'1llJVi1~1 l'lfU'l!tY~l!'IJ'lJU 'lllJ1Vfl1llJll 

'\I tN!ff U~lJ tj1l!lYfl11'i ~ tl'l'W'Ull 1m ft 19! 1iJ a 1t/ ~t/u 'Ill vt/ 'Wt ff VU~ 1J flt/ !iv uvf 1 '11 llllJ flt/ ft<JU!J<J fllJ 11! l fl 

u tt ci 1 r11til'1 JJ11w11 

fltJm~m11111J'lJ~ 44 (Yi.ff. 2538) ll!lfl1>11JJm1JJ1um~11'!fu111iY~mlJfJJJ<llm1 Yi.i'I. 2522 
• • 

u11~'11'vu111t\]'~fl\1tl'll'iJJ'llll!m t1°V1f111JfJJJ<llfl11 Vi.i'I. 2544 '11'1'1n!l1uu1JJ'llll1fil11 "illtffU" "ill 

,, . ,, . 
"ll 111Yw· tt!Jl um11Jl1 'll<J1m111Yi r-lrn fln Hiuii' 11:J fl'lfU'1TI 1Viil 111 mm~ '1i.Jilm fl 

ti jl ,, • ., 

"U 1 Vl1,, '11JJ1Ufl1llJ11 tl 1 l!lfl<l lfll1VJNlll1 ~ lJlJU l UflU l!ffVUii' 11!\l illj \l!llll'i\ll llJ 
Ill SI 1 ' ,, ,, 

1J11>11 J! l'W fJlllfl ll'iU l Vi 1Yir1 mu mhttfoflnYi 11~1 ~1J1011w ttci 11v1f 1Jll 1Vi 1 '1 ;\' . . 
'll'vu111tY'~fl\ 1!\'11'ilJ'lllllfl1 ll'11f115 li''1t~1Jril'lin lJlUUlJUlU'1Ul!ffU 'l'i.i'I. 2547 '11'1'1» 

r11ilu1lJ'U<J1fi111 "J111Yu" ttft~ "'U<J11liu" H1'!im~u1i\'1Jm\ll11 4 uri11'i1~11'lftl''11t\i~tfolY'fmm~ . ,, ,, ,, . 
fo1111Jruml'iif1u1.ili'vm1ri1'lf1~ 'l'l.i'I. 2535 u11~'1r11iffi1uu1lJ'll<Mfi111"il1Vir1m1J1uii1 ll111YuVJ . . . 
1-l rn 1111ll1u.i111fl1~1J lJll 1u.itl111Y u11u'1;\'lJl\ll1J!ll!1>11lJVJflt)ttlJ1u111 ttu .i tt 1vfl1tll1l'lutl11liu111 fl 

!!'II ft1rl l!U\llJ'llff V~ ti.JiJ flt)ll lJlUrll'lll! '1 l ~1n11'1u l t/1>1llJlJWl1 J!ll!~ fl\ 1!\'l VilJ'H ll! fl 1 rll'llllfl 
• • 

\j v fll!l fl fltjttlJlUI!~ '11'1'1nfi1ilvllJ'U<l1rl1 ll U llffU'HllJ lJ11W11 \'I NUl !Vl '1111li'1 li1il 
• 

~1nr11ilu11J'11m11flm11u liu11~vMhvci11'1'1!ltr11'Utl '11il 
,, ,, ,, . 

ll111Yu tt1J1uii1 tl1humci1tl1'1N'] '1r1\JflU11J1Hiti1~ tu'lfU 'ih1if1iif11Yfltirnft~1110 
,, . . ,, ,, 

1~vtluvtj1ml1\11~uli'1 li rn 1flti'f 1Jl\l!'U<J 111Yui1 ilv tj1 u tl w l fl ~11di l t tttfififl 11~! l1111Yv'll<Mil 1 

• 
"flQttJJiui um 1fl11J 'l" ttft ~ li''1fll 11J11w11\'I11tl 111 l fl'l[IJ'lfl! ," 
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H.E.W. (United States Department of Health Education and Welfare) i11llmah:::'l/!J 
• • • 

i>lfl!1~ 111'fl1i1J11mv'\lcMiii1crvH-:ii11mvii~ fll1t~!Jffn1w'l ~i>ll!JM~iii m11~m!inh 111'l:l fln 

11.J~vu11tl11~ 11' fllJ tu :::m~ fl w'lmfl'lleNtli 9l ~u~i>rn 1i1'1fiw1Jtl rr1rnil\]1111m1HJ11u ~111ciiifu 11 

'JI 'JI ,, II' • 

tf111f u 1u'1rw1uvmii'm'l'uil "iii1crv1111.11J11Vl111'1Hili" 11mvfl1rn-:ii tliYiil11tu ff!JU~ 

111>1 fl,; HU i fl ff !l ll'li>I i!J li 11!J'!fi~11l ll l ~ll )J ff !l i '11 !1' uu ii.ill 1u11it11::: 1V'JIUi>ll!Jli11 !J'lli ~i 11 lJ ui' 
d t ,f .:I 1 I O <l:l .,.·. ~ 1 .d.d" I ,,g I o Q 

111 m::: ff )J 1'1\) flU!l lJ U'YM111 ll \) ntl !l lJ UlJll fl mu 1fl!l11 M fl1 l u '1 !J!l 'VllJ ( '11' u \'IU u::: nm 1\M u 11 M flltu '1 
,, ' • ,, 'JI 

1J11VlJJuinflf 1t1llut'Viiil'ul 1m:::llw1h 1 i1'1fiml'ul'11ivl'I1.1E ,mnl'l 1 wull 'ti uitl llu 1 utliicrvcr11Ju a 
• iwni11ii'lu 3 <lnJJtu::: ,Y,iJ 

• 
I. <lflJJ\U:::'llll~tlitffU\'11,fllUfll'Vl l'liu ffirn'll1U!1llV (Suspended Solids) 11!JlV\i~ 

ti""' d d ~ v 1 ~ ?I 'J) 18 rnitu'\ltMU'\l ,H'\11U !lllV\'ll11ffllfllrnu m:::w 111 nm' UUfl1 ll.JU i>IU 

2. <lnJJtu:::'lleNtliicrvl'li~ml:l Mun m1eu1'116 i'!iu mfluhiw1.i tt11~u i'llJJ'u ;iJ, 

ffl!Jlrn1fovrrmv i111'1v~l'iu1'116~H1.11.1nolituu 'l'ii 111'1 :::l'lullllflolirnu11:::mvtl1 (Dissolved Oxygen) 

11w<M1fiwrr fll'Vltiii111 llu i11 tl11J1tu'll1.1~rrn'<lu 1'1°161utliilv1J1w111vfiiuta~ (BOD) 1rlafiiU1a~1u 
• • 

tlilJ:' urrw,1il.lrrnvu1'116tl:::tluaQmmm:::rr11 rn1u1111llu u:::iilw'iiu~w 1m:::mrnuu 1'116 i11m\ id 

ni~,;H'l~!l1uhl'l'ii111'1fiwtli1u1111llu u1'11J1u1i'lml'u1'11iv'11.1~,l:J'll'll'l t'!iu fl!1!li1vi' •fotrfo{" 

1 • ~-· . 1 • .. ti ' • 1 "' !l11:::11Ufl'Vll.J !'1UlJV!Jlflttl'llliU!JlUifl!Ji>lffl11fl11!J Ufl1111llU1JH 1:::tfll'I !'JIU 11U'l/1J !111::: IUU 
• < 

llu ii1JJ'uim:::i'llil'u m1'llnvlan lil9Jlll111> t'liu iu T11m~uu11:::vlarrvl1.1frr ti'fol:lt11mtulJ:~u:::'l'ii1iY 
• ~ ' • d .! "' ,. • ~ 1 : "' • ffl1111Ull'11J t\IHJVN11'1l11'11'lUUffll119J 111:::'11Jllllfl'li!UU UUl!l'1M !UU\llU 

3. <lflJJtu:::'llll,Ji1crvl'IN'll111rn 1'1iu inmYii1v 11m11:iw1i'lullu 9J,~,111ciiri'ill'l11 
• • 

111' tl1 mtu llllflolit uu 1utli11w11,1.1uN11m~1'1'i 11 lYtfiw rr111wtl itu ltff u 
,, ,, ,, . ,, 

I oQ lodl o.,,od d 

ff1U "Ull'I~" 11!JlUfl1l!J1i Ul \'I l'llU l" :OU 1J1Jll.J'1Ull ffUUU lJ!j\U !ll'VI i>ll!J!Jli>l l" liu 
"' »I ' JI ,, 

!Jtumwtl iii ,yj tii11u w nllu m11::: u wMu 11ci~11.1,futl iii~ i 11 

11 i wrr111 zj i 'VllJ 116, "m1'l1m l:::tt flg11mm~u1i\'uil \]111 ltl ltff u 1utl1:::mrri1'I u," ('ll'lu1uwu ii' 
tl1\]l\]11U~ft'lffi>lrnmutu<i1\ll fl\U:::U~ft'lff\ll{ ~Wl!l,fll"W!J11i'll'lui<lu, 2529), 11Ul 21. 

• • 
" l 1'tl uurr°1'll'lu1tliflili, lJllTIJJ'Yll~ili, 1u http:llwww.dekgeng.com/thailconp/7567 .htm, 

(last visited 27 September 2013 ). 

19 m:::1'111Tl'lf'VIUlfl1lil"l"lJ'lfl~U!l:::~'tnwfllllJ, f11!Jfl11Jij!J!JllTI1J, J11ffU'ljlJ'lfU, 1u http:// 

www.pcd.go.th/info serv/water wt.html, (last visited 27 September 2013). 
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~ .. 
2.2.2 f11llJ'lt:IJ11J'IJll~fl'l11'lll'll 

<11 .:!I ?Q 4 .:s d .Ji "' _I o ~ 'fl/ <!:! ,,,I 1 

"fl'l111!J'll"" tt!JlUM 1jflfll11'1U1l1nll1l1 l(Jfl1J'lf~lllrWu1 ::~l l1.J1JlU m !llHllU'l'l!J~ 
,, ,., ,, . ' 

l~U1t'lu i~u hifi lU~illj flfl llm ci1i!u~dJfl1l!JfflJWU n U'll\)!l~ijtl'!l ~tt1'!l 'hi~f1 l!J ffll1U Vi!ltjmi ~ 
di d ~ ';IJ .d di -1 ,, "'d ""' d "' d d!Jjjl d <II d di 

1rn mm 1U1J1Ull1'1J'l'ltt'IH!ll~ u1 ::fl!l1J\il1am11rnu1\ila1ttrnttl1Wfl'l111!JU fl 1.i ttrnm1111Juttu ~ 

!l l ~ jj ff !J l 'lifl!l l ff a!l tj 1 u u i u tt !11a11 ft'~tt J!J 1111 wM' !l ~~ i ;\' u ~ ~:; ;\' v ~ !l tj 1u1J 111ru 111!Jf11~ a1ii'u111' !J 

ttll~~l'lnu ~~iY1um1uffil~uii~'l11~i;\'~1uu~1h::111mm~flf111'vuH1l'lu 2 il1::11rn ft!l flf111'!lu 

ri1UljflfliH1l1::flf 111'!lu mj1J1j flfll1 flf 111'1Ju ri1u 1jflfll1 ft!l flf 111' !JU ~il1 rn!l1J,f u;\'1al.Jflfll1flU 

l~!J1!1J' ll\1!1 WflU !JlffU!l Ql U U lU ttJ'!J ~!J Q!l lft!JI~ ()1 nu 11!1:: ~\ii !1 lttJ' !J t '1/a ~\lU l llfl1J11ll flllu 

~ltl'luutifl nm M1iwi 11Jii'u !l l ~tl'lu 1\11~!1 J'!l i1M'lu 1\11~ ii'u ~i ~ ri1uflf 111'1Ju flrj !J1jflfl l1 fill 

fl f 11j!JU~iJ1:; fill lJ~ 1!J1j fl fl l1~lJ1llQ11!J i\'u I w 11:; i ~ll flu !1J!l1:; I u U1J .?f !Ju~ rl1J ll d N 1 \ii !J d1 ~m1 ~ 
1::1j 1il' !JlllQ'l1!JOU !1J !J~l1l'lu;\' ll~!Jl!JQ'l1!J0Ulvilliln; la'JIU 'll!J~'ljl'll'll1mci1J Ul!J~ 1'liu tllU'\'1!111 

1.i tl'!JU~l ffll1U ff ~Im 1::!l' !1 !JW fl u 11.JWflflU ~lU~ !~ l'llll~ff ll l'WU 1:: flll1Jfl n ~\il~ll QlllffUl il'llQ 

~ 21 
11!JflU . . ' 

iY111f 1J 1u1'1'1u1ilwuiln u1Ju "l'lf 111llu" 11mufl111Ji1 ff mu Vi111vurnl'il.Jflfll11'1u 

1~u1111' llttl1 Wl'IU !l ym#lml'lu iln~1 il-1 i1~ dlm11Jff 1JWU if 11 ll \)!1~~tl'!l~111' !l il-1 ~l'll!J mmrnH ti~ 
-1 <II <!!. lfj V ?f -1 d <11 d I I )I o' 'jl o' 
u1::lll'l'l'lleMfl'l1l1!lll l111Jll 2 u1::111'1'1 fl!J m1111JUff1Uljflfll1 !'Jill 1Jlll !llfll111111 '1'111Ul311'1' 

"i"'""' j) J. .d~,, <lld. 1 ,,,,, "' d,i 
flllll !\il!Jlll(J!J 1Jllllfll1!Jll'l'l 11Jm1U 1m::m111llUfllJ!J'ljflfll1 !'JIU !1!JWfl 1JlUWflflU~llJ'l'll~l'IJ!M 

ff !llU il1 ::flll1Jfll1 ~\ii~ ll tj!l ir'fo 1il' !J y111Jilu 1l'lu ;\'u 
• " 'JI 91 ,, 

..!:!."°" o.:Sd"' o <11.o\I 'fl/<11<110 

1m::t1J!JW ~nru 11'1111J!11J1U'll!l~u ltffam !J!Jl1W'IJ'l'11~u 11m::m11rnumn \il~uu "U 1 
,, . . ,, . 

1iiu~1flflf111' !JU" tt m afl 111Ji 1 1hiiuVi1nl'I ~ 1flVi<Jym#iamu1uH11 ci ~ 'l[IJ'llu 1 l'lmlit iiuVi 1n1>1 ~ lfl m1 

: <II 'JI 0 <II 'JI .d .d ,, <!:I ' ' : 
!J 11JU1 'llfll11~ 'I'll fl nim:: l1'1!J '1'11::1J l!Jllll fl !!ff ~u 1f1l1!l!Jtt rn 1 ::1JlU!J!l fl\('1'1 !l1 ::1Jl amm~11 ru:: 

1rlm~~nru 1m11'11J1tuilll'lflf111'!lu ~~uti~ll!l ml'lutl1~mm::tl11 '11 .?f !ll;Jl1~1 fl m1 
• 

!Y111~nn::1rrrnJ1n~ul1::ff ~fl1J'IJ1Hflf 111'1Ju w.rr. 2555 'IJ!l~!Y11! m1u ffn~uii~'lll~ wui1 tl11'1i'll!l' 
,, ,, . ,, 

flf111'<Jui'l'luri1uh1ajf1Jal1:: 78.9 1'1itl1il1::il1 ri1utl1fi1J ri1u111ajf1Jal1:: 64 1l'lutl1il1::il1 
" ' ,, ,, 

1iu1~u1 i\'u 1 l'IUflntl ltl 1il 1 ::ii l!Jl N rn fl n 1J'l!i'l'i 11 il' ff ::!Jll'IW f !l !Jfim l'lutl 11J11 ~'1111'1ttJ!J~tl1 

20 
m::'l'ln,ml'l 1u 1l11lm1ffm'l'lffHl1::m1~1Jffn, tl11! m1uffn~~ '111'1>1ii1~u. ttml'lflf 111'1Ju, 

1u http://lamphun.nso.go.th/lamphun/labor/Upload/pdfl3.2.pdf, (last visited 3 October 2013 ). 

21 
tl'l'lm i 1WW1t11,ff', ~ 1U1uil1::'ll1m1ufl f 111' !JU ri1u14fl fl !1~ u~,,r1J 1~~1 flff l1J:::1 u 

ih ::'In m ~ Nl U!J 1, 1 u http://www.popterms.mahidol.ac.th/newsletter/showarticle.php?articleid~202, 

(last visited 3 lOctober 2013). 
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.::i !!I ""'""- ,:!! !!I ' !!I ~I !!I 22 V "' • d 
ttUll'1!11>Ul]J rnu11~ 40.91mnlimrnw1 >llUll~ 23.l l'lfW ~rn flrn~ iuuflu u1fl'lllllJll'1~flll11111u 

1.l''liflrnu 11J1~uumllm Hiit111f u01npJ111111um1111f1110u ii0 Jnhnh oil ~J1Au 1ummiifl 
,, ill ,, ,, ,, • 

tl11.h~1h11u~Mflltlu tl 1 i>i1Au ~lflll mi~tln> rn'll1~ 1.l'uri m.ltl 1 11 lflll<M~ l~'l 1m~tl 1 HlAu lilJl 
,, ,, ,, ,, ,, 

u 1flflu1ttll'illJ'llll~ll1 N1All Nm 'liu MU~ 1 ~'] lfl'1 l tlutl llJ 11'11 ll T '1ull1N1All "flJJ flU umlJ!l U'\J!l ~~ii 
• • 

m116 11'1> !iuY1161m~llljlllfl~l~'l i:i1u tl l 1iliAu ~dl flu uu11Jeiwuei ~l1'l>llUll Y1161 llt1llll'\J!l~1!'.i 
< cl '1 :' .It .dl 1 : ! : ~ .::9 'J} I I 

lil9J i>ll~'l 'lm1in iut1~ uu 1m 0~~1 fl mHm mu '\Ill ~m N lll 'llu »u 'Ii~~ ~'Ii~ in~m n l l'J fl l~ 'l 11~m ulJl 
,, ,, ,, ,, 

i1ull 1 hwu1lJlll!01 > umlJll U '\J!l~ l1'n ~ H'J 1 u ll N ~'ilu !l ~ ri u l1' m1w ~ m~ i; nll 1 YI u1 l1'ml1 i;i iJ 
• 

u> ~1Y1ffllll~Qilll 101m 11Jli~q~0111~1~'1 u~1 m ~u~11l1'~l1u-i1 nu eyu Hill 11J1'1ll1lJl 1 i'1 uu1mw 
• 

mm fiu 1u~ul'i11tttl1i>i1Au1 m1 'illJ M YI viu YI u hil'i'u l'i 11tt1fiviiJ1]!111 l!Nll AU YI 1vi1.1' i:i1u flu 
,, • j/ • jl ,, • ,, 

ufuu I ~11J!)flu1hll'vill l!YillNiiflttlutl lU J ~u 1 ll lJ~ 1 fl'lTUl'I !lll flu fl fll'l~fl!lll 11'1 J Ull !UllU nlJ 1riull1 . . . 
u1flu11ci~tlu1rn'll19l tl1l1N1u1'11'1tj1~uuu~ 1.l'fu fll> 19l1Jl1'u 111lJ 1'liu 11'1> fflJ, 111{ullu 1m~l'i1fln 

: 1 jl d "' "' "' ?1 'J} 1 ,,J .:!t ""' ' ~.Id !!I ''J} "' fl1lllll ttfl~fl!llllllfl'] ~1Jfl1flll!ullfl!lll'\Jllli'l 111\j'\Jll !lJ!l !>Uf111 "nllllfl (flog)" llll11'1fll1~lj"flll\N 

:'d . .:; .:jl 'JI'"' di.c:1.:: '"' d 
l'I fll'I ~ fl!lll lllYI mu'llU fl lllllllll11~~!'II1 eymm ei ~ 'Ii ~lJ'llU m 0~ m iuu11~01uvi fl!ff'!J l'I~ n0 um fl'J u11~ .. 
flog lllln ll1l1N1u0!lnu1fltl'~flrn~u~1~:1uflnt911Jtju'll11 fll1ll1u WIJ!lll1u Wlll1'!Wl'I tt"1llN1ui'~lY~'l 

• ,, • • ,, Ill ,, ,, ' 

ttJll t !l t 'lill 1Yl!l'll11;jlll1 rn ~iiu Y116~ l~'l l1rill1tttfivi1 rn dleill lr-hu m ~u1u flU l'i'~il flu~ 1~tl 111 

l1'~!lll'l <il~u~t~lJ H1u tl~Vl fl l~!l>llflU ~ lUJ l!l!lflflJ~U iui:i11i'11"1llll l l'lU>~1JlJUJ~Ul~lJ 1 U
23 

Ulfl • • • 
'll'ei lJM n Hitl l'llll ~ 01 > u >~um fl nm 1~1m~011u>~u1 ii1u i;iil m fl 11 2555 u, ~'Ill 'Jiu Hill 1 u> ill 1 

• , • , 0 • d "' "' • • ' "' 1,317.3 lllll\jfllJlffflllJl'I> llll~ 1,484.1 lllll\jfl1Jlfffl!IJl'l1 \>lllJllll'11J 'li~flUu>~ul 11>1urnu1~lf1YI .,v: ~ ')l,')I: d ' "' .It 91 91: ""' d ')I,. 
i;i 'lilllllllfltuu i;i 'lllllu1~mY1Y1!l~ll1rruun~llu'l i;ihmu1~mm1'llm11m~~rnu'llmvimfl u11~i:1 'II 

ill ' ,, ll' • 

ll1u1~lf1Ylf jj'll1'111fiu Q1'1!1'111fln lJlll1~~1flU'\Jllll'l1my ll'lU!UlJJJflU Hill 1U1~Ul ll lliNll! flU Hi 
• d • 

~ ll!ll~ 1u~fl11iu1tlutl ltffu'li~\J flu cit1U!l!lfltju tt ci~tl lfl l lJli> > lJ'lil 9111>1ufl 1~t1'1u1li N1u 0111i1ll' l'1 1110 
' . ' 

1111111~tjYi!l11u 111Jll llff Ullll~ ii~ 1ulfo1 >Tu lll'ml 11\Yu 1ttlJtj ll!fl ll11'1llJlJ11'1 > JllU Yi ih 11u 1>1 O!lu u rlll u . ' . 
llllfltj1111rl~tl1mlJli>rn'll19J~ll 1 u lU!lWUUll! lfl11U iivutl11'ffu hw1'1>1Ulfl~l BOD l1u11 

' . ' 22 m~m1~!Ylfl 1u folimrnu!Ylffllll~fll>fflll1'11, it1tl'm1ul1'~9luli~'lll~, foflilllih 1tt1f!illJlfl, 

1u http://service.nso.go.th/nso/nsopublish/ citizen/ news/news 57.jsp, (last visited 31 October 2013). . ' 
23 ""' ""' " ""' <> ~ ~ l'i" ""'I 1 T\j ftUllfl'!Jll! ij"flllllJ, fllrnftfll! l l1'~llll'lll1llfll1!JU !flflll1 !fl fl, ll http:/161.19.54.137 / 

measures/uploadfiles/water°!\,20drinking.pdf, (last visited 3 September 2013 ). 
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"' "' 1rn11i>I' lllflflilN lllfl mmmrn mmnnw 

l'l:::'l''Wllllfl 

lllfllfl'lJ1'11fl:lHJ 37% 17% 6% 41% 26% 

mfl!Jl'lil'rnmrn 24% 33% 11% 2% 11% 

~ "' lllflfl1111ll'W 39% 50% 83% 57% 63% 

ti'1Vl ~111u i1i~fll1llcivuri1 BOD 11ll 1 i'.i1'iimfl!Jl'll1'11lfln1Jvi1Ju~1l'luumi~n11il1>1 
1rnW'll'IJ'W i1>11 'lrnj1Vlu~mfl l~u1 mfl flf 111'vu fi1l'lmm ci~n11il1>11J11W'l!'IJ'W i1>1111aj~rl1fit)J~llri1u 1 tt' 

• 
ln1>1i1t)Jtt11J11w 'lJ 1'11~ll11'liu fiu 

• o.ct ua. 
2.2.4 !Yl!lll'j'IJll~lllta'l'.llllllfl'l111 ll'W 

V »' IV ' 

ll 11lfu111'v"11Yi'llm~ll 1il' u IJflll civ uvvfl~1fl!!11ci~n11il1>1V1 rl1fit)J 3 1111 ci~" hfon 

'J/lJ'li'W 1'1iu flf111'vu h~vw11rn1 h~11rn l'lilll'lil'l'l ll'lui>l'u !Jl'lil'lttmrn 1111:::il~fln1J'l'lNfll1lfl'lJl'11 

~ ~ 1 u ~if~::: nci i 11i ~111m:::u11 ci~ ri11i11>1~inflf111vu1vi iJ u ti u lill'l ~in fl i 11<Mtl11u9i'll'lll1::: ~ i 'l'u'IJv ~ 
• • • 

lJlj'l!U l'liu nn~11:::ll1~-i1~mu ll1Yl~V1m~1flttll~ f111'l1'1Jriiu fll1'1iflllH fll1ll'\~lll'l111 nn'lin(l1 . ,.. ,, ,, ,, 
l l'lu i>\'u 11>1uri f 111 vu V1\>l~v tj'11J\l 1il' fl~:::llcivm.l 11lf u11~~!!11ci~\l11'11lJn111J'li1~11>1u1'11 ~ ri1u fl f 111 vu 

• jl ,, ,, jl .:k • ,, jl 

YI hi1 i>\'vtj~l'l ntJu tt ci ~ll 1 fi ~:::11civull11lf u 11 ~~vi v1:::mull1Yl ~ 'If~ 1uYl<r1>111ll11l 11lf m 11 ci iii u fi ~::: 11111 
jl • jl ,.. 

il~ ~11'11ci~U11'1 l!Jli11 lJ'lil ~1 l'lu hilln nu ill' 1'1 lff UO!Jll tifo~ ~ 1flfl111iill1:; 1J 1J u l ll'1>11l 1 lff U 111'vii l lff U 
• • 

~1 nu1m11JuiJll'1mrulJ1 mrn:::u1m1 v u111 ri iii ull m nm Utt 11 lU!! 'Ii~ l>1' ~ll tjv v1 ~m :::11'1>1n 1:; ~w Vii 1 tt' 

film 11.lfJlJUil::: m 111'1>1 fll1ll'lu1111 i>l'u111 
' ,, ,, ,, 

mm~Ylnv 1tt'1il1>1ll111iu111'vl111Yi'llm~ll1~1nflf 111vull 2 mm~11!1'11'l" .r~n 

• 
" Rlt)Jt)Jl ll:::iii>l'u lrn::: <rnnru ll:::iii>\'u, 1mci~n11il1>1llilW'll'l'll~ll1, 1u htt;l:il'ttllllllmil'u . 

• 
com/!!ttci~n11iJ1>11JilW'll'l'll~ii1.html%EO% B8%B2%E0%B8%87%EO%B8%99%EO%B9%89%EO% 

B8%B3.html/comment-page-l, (last visited 22 November 2013). 

"l!'llilfl'lu mflmil'!i, l~t1~1~lJ, 11tl'1 10. 
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1. fll'l ~1J11ifutt5!l'U!l11ifaft1~I!!'Id1J11'11 :IJ Ii 'l 'l:IJlil ftT V1!JV1'l1 
• :ii 'JI 'J/ "' 'J/ 

""' <V .<!{ ~ (I.I '"" 0 <V """ 0 ~ """ d • ' 0 "" 

lfl'1~1flfl1111ll'U1'I \>11ll~1IJ'UlIJfl1'I ~'U l!ff U'l'l 1 ll'Ull~I !I U !l1l.)'11'1'1!l1'U 1\111IJli11 IJ'lil \11 

1 >i U \>11 ~ iii ~IJ 1U1flfl11 lJI fl Ui'U !'I j' ll fl 11IJJJfl~1U'll!l~fl'U~1rlm fl'1 'U !l ~I ff Utt j' ll if 11 !fo~ 'U ~ U ~vr ~ll ~ 1 'W 
'JI • :ii ., "' 

u 11ci~il l\ll l)J n11 !J'lil~IW!l m Miff U! 1 !l l ill 'U !Miff Utt j !JU llff UU 'U, i.!Vi1M1'Wll11d11ll1 fo'U ll ~lff U 11 j ll 

il ltl 11ffU1iJrll'Um1ulU>i1tt1$1riru111'111>111Jmm l)l Ul ff U ri!l 'W ~ u ~i.J!lv U!l ~ tj1m ci ~J 1 'ii111'1'U m1 u1 fl 

~u~111m1>11 mrn1u~1 'llil(\/111if 1 clv ~u1nu11ci1tlw111Jn111J'li1~nfl1wn~11111 aj !lQ!lUN m~ll'>i 
'" JI IV ' 

m :;u 1 u li1 u1nl>ivnn1>111 u !Ill Utt 1v\ii11 ii 'U fl~ ilu ~liVi ~'U v111l u111vu11ffU!l1tj1111ci1\l 11 $Iv ciwVi 1 li1 

u!l~nu .. ~ i\'1'1n111'11 

jl ' jl ,, 

1n>iu 1 flfll'l iJ' l'UI j !l'U 1 ~'IJlUU llff UTI lfl'1u1flflH1'1ill11'U;}')i>1iJ1~~l1'U !l 1tj1111ft1\l 1 

\ll 11Jn111J'li1~i >i u hi rlm m 1 u1u>11ff uri !l'U rl111fofl1111' eJ'U ~ ll Q1milll 1111 m1'l'W 'J!IJ'li'U 'll 'U l>i 111aj u~ 
., ,, ~ • 'J/ 

n m11~'IJlu!l11ilul'lmviv1 ~u iuil 11 ffU 'II 11 'UTil)'>i u~ ~ m 1m1 !JU !l~uclv U!l 1tj11ttcl1il11>1l!Jn1 !J'lil ~ 

1>iu1iJtimnl1uviJ11ffu1 ttti 'l ru fl rn l'l llJIJl 1>11 l) l'U ~fl g tt !J w il 111 'U>i iii 1flnu1u >i J 11ffutftifl111J 
' 1· _, 0 0 • ~ • 1 • 
~1Ul fl '111 ~U~11!l l ll!l~11J u 1 ~ IJ lru U l'U 1'UIJl fl U ll'lll 11J IJl\>11 fl l'l1'1 H fl Q'l'I !J lUl'U l IJ lfl11J fl !J 11 

:ii '}J • "' 

fl 111jll'U"fll1UlU'1il11ffu1tt1II)j11>11 lJ l'U rivu UftllUM tj1111ci1il111jv1'Ufl1 ru TI, il!ll1Jl1 !lU lU >ii! 1 . ' ' 
lff U 1$1m1~1rnff ufi1H~1u1'W fln u1u>iil 11ilull1u ul>i1i'l !l1u 1 nil u~ U'U nn 1'111il'U 1fl11m1u1u>iil11 ff U 

ff 11iJnu 1 ~i\'1'11l fl rn1vi l~ fl 11 1li !llm 1 m1 llii'W nn 1$1llci11u11 ll' ~ vm clv1m u 1 nnn'll w111fl l'IU . . . 
11u 11'W'li 11 ttu~ mru il llff UTINftl'l 1 llti~ l'U 1'U m nni1!\lll'1m11J!111J1rn1um1u1u>iil llff U 

' . .. .. , <vod u~ 

2.2.S lfl'l!l1ii!l 'Ufll'l1Vl'Ull<T!Jlllflfl'l11'l!l'U . . 
!fl 1'inilv 1'W fln 1vi1Hmru il llff UU 1 flfl1111'ei'W !ll1J1H11vi 1ll!!1M'lli flci11~ei 1>iu 1 n 

'J/ ' 'J/ " ' 

i.!'1mruil1u 1~i.J ln1 mu'1i11 >iuVlunru lu1nml'l11'>iil111ti ~u1ni.J'1mruil11ffuli 111!lvvn i >iuViunru 1 

u 1 fllfl~ll1ilv1>itl11ff u~1'11fln~>ii1 ru U!llUvJ!l 1~'1JluJ1 1rlv-ri unru 11 u11~m11J11'1'U u~ ~11il'1fln 
,, ' ,, . . 

~>i ~ 11fl 1' v1ilv1 >ii.!°1mruil11ffU1'W11flfl1111' v'W11'I u11' v1TI 11'1'U 1iJ1 $1 u1 fl 1'1111:; u :;11'1'U m 1 !If l~ 11 n:; 

1tt11riu1:;'Ji1'li'WU'Ulnu 1 i.!1'W fln 1ffufi 1 H~iu\~ll~>ii~1fl~v1ilv1>itl111lu li111'1m~v~~tj1u1fl 1u fln 

1'111iium11i1'rl11~u111 vi1J'U fln 1>iJ11ff uu lflU1 mruJ1u1~i.J1~111m'1i1m1m11>i !l~fl1111°ll'W 1 viu 
'JI ' • ,, ' 

Vi u 11ru1u1flml'l11>iil 1 lim1'l'W1fl 1'v 1ilvTI1'111viil11ff uu 1flfl1111' vu TI 1111J 1~ !llJ 1rn:;!ll m 1m'i11iium1 

M1'Wm 1w1'!'Uu11 llv1111 ~mlJ J1u 1~i.11~ 11rn 1'1! l IJl 1>111Jm1>111vitl1il1II11mum11Ji1 u ~nm m1'l'W 

J 11ffuJ111 IJ>i Ii~ !l l ui 1 ;/v tl'U il 1J lJ l'U i 1tl 11ffU!n>i~'WI1'1'WfllU!l~lvi11>i'llll1 i.!'1IJiruJ1iJ1~i.11~111 ti 
• 

fl m1>111Jm1>111'viil i 
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' . 
ii <::t."" " <::t. "-" <!:! 26 2.2.6 i:y m1111:;w 11 m :;nu nm \ll 111 nu lma 11mn'l11., vu 

1. l'mm:;'Ylu>ivm:;mnn1111r11 T\lluit111h~v T rn~vmhnl11!Yu~nv 1tt1ill'l 1 mun 

mJ1l Uii 4 'l!Ul'l i .l'un 11uflVl1:1 u i 1:i'lr hh t l'l'li111!l:;vw1~ 1l'lull'lm1>Jmil1m~v T rn111 flflu<il'uri1u 

'llV~1Jflflll»i1~1r11im:;11wvvfl~a ~111mi'vm'11'1~1Jflfrnrlu 11'lu.iH»1v fauiY.i 1vn»u:; 1iu »\J»1v 

11lJM'11~'l 1l'lu~u ~1hm::ml'l»mu'] Tm 1iu Trnill'l vi111l'lflhfl i'1ii'Yl'lfou~ Trnnv11!Yu 1ill'l 
,, ' ,, ' ,, ,, ,, 

ulflfl1llJ!1'flU:ifl'llt:Mil lnii1~v T rn11ll::ll'lTYi1lnel'ul>l:; iuum\'Jvu1l'lu '11 mu:; u Vflu 1flil miil iih 

fl !l v 1~1ili1!Yuu1ri1 fl~ m » ilu 'Ii 11 n ~flu~ t:rn'fov gu 111ru1ml'imri1Jn 1llli1 ~~ !Yi:y il 'l 1tim~wi'v1 
!ll'll'lllltliv imfl~ iilu 1 ir'Ylf1'11 l i ti ll'lu m:; i!u 'Yl!l'W !!''II n 1'111m:; riv 1ttlfll'ln1ilJ1$i Vl>lf vu '.11n 1 t:y 

' 2. N!l m :;'Ylu>i v m:; 'l ti Tnmm::unn fl uv flil 1 nil i1!Yu u:; ri 1 N !l m :;nu '1 v m:;ri ti T n fl 
,, ,, • ,, ii d 

II !l::u1Tnflil lill fl!! Hri1il il'll )JnJ:; lJ'lil~T l'lUl'I:; 111~101ri1 N!l m :;'YIU !JVH01'1v fll'j N i'll'lil i h 'If 1 
,, ' ,, "' . ,, 

1111 ri1iJ iVl Hi1u mrni'll'lll 1tl:; :;tliri1u 1 my ;.'iv uilll 1iilmrn1 iilmm ri1il im lln:;:; ll'lii~ tfll'lfl1 l mil i 
' . ' lff U dellJri 1Nll1 tt!JW ll1'11'1JV1il lVJ 11:;iJ llll H'!ll'lM 'Ii 11 tt m:;mi.m1rni'll'IiJi1 ttii !Jll'I:; ~iu 1'11 mfltu 'li'ii 

fi i H~w1villmflif u 
' ' 3. N!l m :;'Vlu~v mm lJUlfllJ fll'l Vl1mri11l 11'1illn:; rn'lii~ll'llu:: l,J!lNVU!!!l:;l'I:: fl!J'W 

' ' ' 'li'1Joml'lu ~rn 1u1Jifl dvmi 1Nll 1 tt1111ri1iJ11>11lJn'lrn'l!1~ll1rn rn$1m:Uu 'li11tt mrnllu lfllJ'YIHil 1 

ll'lu i tlvdH iilrr:;l'l 1 mm:;u1m1 m1 fl 11!l:;~v11!Yufi 1 H~wiu m:; '\ll'l !lll flli fl.1'1u . ,, ,, ,, 
I <v <:'I <!:! o .::! ""' ~ <IJ I o "> 4. Nil m:; 'V11Jl'l!J 'YI fl'WUlll'l1 llJ!J !Y 111'111.11 !!'f Ulfll'l'IJ'W fl1J!! l1 ll1'Wll'l llJ nJ rn'l!ll'l 1J H 

11»ri1~1l'lu mnu ~Yiv11~u 1 dvll1 l'lu fll'l 'li1111mmri 1li fl~llu » dvu 1il1111:: ri 1 Nil fl 'l ::'V11J~!J'li'flil un rn 

~ rr1u11lJ1n\lfl'li1 mu i ti fl i:; ~J1 !Yfltl:; mil i 1!Yudv ml'lu m:; 'Ii i111un1'11'1111il'~~~ v flu Yiv 11 ~ U1'11 v1 
..,,.d, v.d o1 

U 11'V1Ml'V1U1 II !l:: (j'Yl'111J! 11 U 

5. rmm::'V11J~!J'j:;1J1JU11flu ~1a 1ll%il'l'1 fl'llill'lvvllllf111m~vll Tu11~u1liu nii'uif 1 
' ,, ' ,, . 

'Vll 1l'l:i1 !Ill:: m16' v lJ 1ilmm ri11l 1 m !Jn n ll'lil ~1il 11!Y udv llri 1N !l m:: 'V11J~ vii 1ll%11'1 lJ fl 'llil l'l '111 VI v g 
' ' 1ull 1 uu u mm::m mfl 'iii 1 ttf11llJ!YllfJ!ll'li llli:i rn'li1~1tll\uu11tlM i ti ri 1N!lm ::'V11J~!Jfl1lllfl1!JQ 

' 'l!v1:;:;u1Junflu1u1J1nru11 u 'l 

' N!l fl:i :;'VJ UlJ lll'i1l'V111iJ 1~!J!)''IIll1'11, l 'W ht!P:i/wqm.ocd.go.th/water/images/stories/agriculture/ joumal/2554/ 

HIA.pdf, (last visited 25 November 2013 ). 
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t'!iu 
'}I ,, .ck ,, '}I 

l. lJll'l 1fln1::: uu111111~11 ljUt1vu1 ri11 ltff u 'If 1ti'lmrn•11fln1 :::u::: ff'u tf111fum1 VJu ~ 
,, '}I Iii • ' y 

ijUlflll'i11ltU~flmN1 flVfll> Hlnuu111111~11ljw1uu 1ri111tlfmVlvtw1Jri11rnfl9ltuu 1u111 
• • 

2. lJll'l 1 m1 ill m riv !1'~ 11nu ull 1uf1tl ltlf u ti'lu m 1'11 m n::: u::: un 1 u m1 ttn1 'U ti\)! mill tlf u . . . 
tlu~uull1:::uu1l1uf1111tlfvn1J'1111h:::t'Ylfl io1 mi1 tm:::'ll:::1rn lflHm1 1 mi1 mm1mv1fotl1tlfu . . ' 
1ill 3.2 t\'m\jfllJlflflllJl'IHllloJU 1mlm1u1J ll1:::1JUU1Uf111llffUTillQ1Ul1'fl1'11Hi1m1ill~11t\;u1 1.28 

'JI a' ~ 'JI ' :: 28 
!11U\jfl1JlflflllJl'l1 111v1h:::mrurnvi1::: 40 t'YllUU 

• 
3. lJll'I rn n ~ iu fliJ11mu 1illllmrn nu !YlllJ fl 11Jij lJ u11:::~fll'l l lJ!]U1111'1111 lUl fllllfl n 

1h :::lll'YJ~ 11'] l'l llJ~ fli]11 lJ1Ufll11Ufl 1 flUlJ fli]11lJl U~l~U1rl1Jfl 11 fl11Jlj lJljlll 111'11tll~11llJ11 oMl~ll . ' 
un1'lltll\!11111 lt lf uli tf 1 ii I\! t'!iu '111::: 1l'llUl\!tY~fl1u 1J 1Jv 1m 1 '11. fl. 2522 '111::: 1 l 'llu l\!tY~ fl n 

!1'1n11Wl)''U 'Vi.fl. 2535 'Vi1:::11'l!U\)!1!7~ii1t!Y~lJll!l:::fo'lfl!JU1fl1'11i1u1f1tl'v1Juli1'l11~ 'Vi.fl. 2535 ii'lu~u 
' . 

4. lJll'l 1 fl nl!iu m11h :::'lil fflJWU £ tUll1UlflU\)! 11111 lt lfu 1ii !1'1m111'11tilu m 1un1'II11! 

1flu11il 1u11u tf1Mu 1u11u11il1t\;u1~1w1 u~$1v1v 1iiufl 111J-l 11Jllvu1 fl~111lflf Jl fllfltllfl'liU tm::: 

tl1:::'lil'liU~111.J fll 1tl1::; 'lilff lJiU .fi\j 1lJfl11 lJ tllfl \)!~ ll fl 11ll'WU'11i,j11 !1'11 .,J' ll l.Jll llll::; 11V11 U 
• • '1" !I~· •1 ~d>'I o~ • ~,• , ~, !1'tl1Ufll11ll 'f'l'l'jflwlV tflfl1llJl'Ul uu11:::1'11:::11Uflt11u\)!111Ulll1'V '111lllJ'Yl1 11fl1llJ11lJlJll Ufln 

,, . . ,, 
ii 11!1'~1Jfln un1'11tll\!11111 llff V t'!iu nn lif1'111rn fl!1'111m::: i\lv'll 1:::'lllfflJwu£1w1'v11JllW1l'YIN111 

• ' '}I '}I 

fliJ11muli tnu1'1l'v 11u flnfl 1U!]lJlJllW11 ilim11l1uf1111tlf u u11:::Nllfl1:::'Ylu'Uv1 tl\)!11111 ii !ru fl n 

iJ \l fl l11 '11 flu fl ~ 111 w1 1 'liU lJfl 11 lJ fo fifl 'lill U ~ v i w 1f1 t\' ll lJ ti'lu II u 

2 .4. I mn fivi 1llIll1 tl m if 11Ill1 rj' ii v mri'hu tlurj' Ii ia m 1 irt u 1111 Uf111 n J l! lra u l 11fl1111 vu 

1uv~1>11111Iifl1111tl\)!111i1u 1f1t\'lllJ1ii1IIfufl11 lJ tf1il l\jtvi l~fl 11 u1 fl f Jl U l ll tilv 1u1 fl 

i.11:::'lilm1uiJ1:::t 'YI fl1 'YI ui'i'1 lltl' vm m::: 'YI f 'Vi u1mn11 lJ'lil~ i'i'1llfl 11 lJ !lfllJ !YlJ\j 1 w 11Q11lJ1u~1i'lufl11 
' . 

27 "' ""' ""' 'JI ""' 0 "' "' 0 m :::'YI 111'Y11 '11U1m n1rn'lill'lttll:::!Y1tnfllllllJ, fl1!Jfl11Jij lJlJ!l'VilJ, mu rniu Uflfll11J wn mu 1, 
• 

llU 1'YINl111liflfllH.JUll11'11ttl1u1'Ul'l l1~ 1!'Yl'VilJ111Ufl1, 1u http://dds .bangkok.go.th/factoi:y.htm, (last 

visited 22 November 2013). 
,, ... • ,, '}I 

" 1'11 hm1 ffl'IUffUIM!YfJll, tl1~11fl111u1'll tl11lfmw1J~u 1llUflU1'YlvHitlwd11foruri1, 1u 

http://www.komchadluek. net/detail/201308241166519.html, (last visited 12 October 2013 ). 
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lil'l fill iJ 'lJ'lfli 'u 1l'lfi !JlJ i 'W qfl u 1 fl~ ,)J fi fill Ill ::1l'lmn l'l 1fl11ii''fl11 llll ::fl 11NJlJ (Command and 

Control Approach) fl 11 i '1f1h:: lv'liU ~ 1 fl'l'I l'l'Wl flH 1 nJ'lil1i fl 1111' 1 !J rlll lJll W'IJ Ull:: fll Hllj foil' 

i '!!11'1 ti'v lJ .Ji ''!J'l'I U'lJ\ll'1i'Ull' fl !:]11IJluu'1iJiim 1 !Jll'fi'!J &'u'll'v 'W 1iiv' ~ 1fl!Jll'l1fll1a'fll1 Ulll: m UIJ )J 

ii'll'v~1i'il'luN1.b::nwYi1 ill' rn1 Nlll'l nv iil'1nl'l1JllVi11ii; 'n11 im ::l'lu~m m::<11J.ivl1' 'fill ~'iiuu 1ill'l 

i il'tl 1ml'l1 m1 m,lffrnl!fll ll'l'l { m Hiu,fi mvlv <1f Nu 1'~'1~111' uri ~ nv 1JllVi111tl~ uw1till''11q1i m 1 !J 

lll'l m1 ur! Ml~ if w u ilv'i1'u11::l'l1 ::111fo1i 'fl 111J IY1fi 'lJ'UV,iJ'l/111i'u1l'lfiv !J 

ml'n~rlll!JllWlllfl'W~~lU (Polluter Pay Principle : PPP) 1fluilirn111il,~tl11fl~ll':ifo 
'l'IH1ffrnl!fflll'l'l{mufu1'1i mi'n PPP 1~1J~1niful!1uvrn;1'iu~1n~i'iuiw1l'lfit11J ncl11ilv ~11'1 
r1v111' 1 fll'llJll w11 ti if 'W ~v' 11'1 uti f u Nl'l'lill u 1ufl11 m iiu11iu111'vfum1:: 1 urn Tu lUl'l !J ll Vi 11~1 nl'l~'W • • 

"" jl ' • ' " ' 

11 fin n11il l'i' vtjuu W'Wl!l 'W fi11 'l'Jflfl'W IJ tt'l'I ~1;)'fuii'u11'1 ti' ll!J fi~ ,r,i:r 'W ~11'1111iil'ii'u11'lti't11JIJ 

'JIU n rn~1~!l1J i 'l'lrnlH ~::~v' llmf 1~1 u nutlf utl~ ,i ~1111'lti't11J .Ji, ~::l'\'v,f '!JNl'l'lit1rnii H~iuiu 

;)' iumrn1u1J mrn::fo111i'u1l'lfit11J 29 mi'nnu if ii ii11ill'l imh,~u 'l'I rr11111 1970 i l'luil~11~1Jilv 
.I .!t ' .c( ""' "' • • • 

ll~flfll11'11llfl1l!J11!JlJ!J'l'll'll'l111l!fl~U1l::f111'11l'll'Wl (Orgamzation for Economic Co-Operation and 

Development : OECD) 1>111J11fiflf111'U!J' OECD ·:h;1'1u'W 1urnui,u1l'lti't11J~1~u1{fo,i'imrrrnl!fi~ 

1:: 11ll'U1:: 1'1'1l'llfl'W11fiflfl11'1'1l~Iff111 l!ffl ll'l'l { ~ lJ "l fl 11fl11!J-i1 lJ i'ilJ '1'11~l1'!111l!fl~ll11:: fl 11i;-l'll'W1 

(OECD Guiding Principles Concerning the International Economic Aspects of Environmental Policiesl'
0 

,J .Ji tljs,/q Ill""'~ 
'lf~ti1::f111'lllJll fl.ff. 1972 !l'l'WUl!J PPP 111'1,'W 

"11 i'i n m1IY111furn1 lil'l <111ti11'11~iu1 u rn1'111ilu)J11'11rn1iJv'i'iuull::fl1 u fJ !J)J llVi11 

1Yi<Jri'1<11!J1il'IJfl111 '11'1'1f'11u1n1i~u11'1 fl !l !JV th' 1111191 Nll u 11:: 1Yl<J 11\1m~v~n11 Ul'l I u u u '1'11' n 11111 
' . 

1 ::111Hu1::mrtu11:: nu M VJ 'W ~ il v 11finn11fi1~ u n i'iu 11 11 fin~ r1 v lJll Vi111l'lu~~1 u 11finn11 il 

11!J1ufl111J 11 ~rl!l 1JllVi11m11l'lu ~uu nf u ti 11'11~1u1'Wn11 '111 ii 'W!J w11rn1 '1~ ncl 11'11' H~'W l'l l!J~ 

ml 1u,1u 'IJ!l' fl! i\111'Ul'l1Ylv 1il'~'W1~1ti11i~ll11'1 ti'<J !J~ ::v tj1'Wll'fl1'11~ U!llJf u 1tincll1il m! u11il ~~ilv 

ti 11'11~iu1u rn 1 '111ilu lJ ll'l 1rn1111clliffl11 ~::ff ::ii vu !l tj1u 11fl1 ilu II lll 11:: u1n11~~riv1il'1fil'l lJllW'IJ 

1um::u1umrnill'l 1rn::111~vrnrn1infl nu i'1iml'l1 m1'1,ncl111iJm1 m::l11mu~1 ui'ium\>11 m1 

' ' ' 29 nl d <:> _...., d ""' .c( .c( 1 .!I J.121 ""' -=:. '!)I l! 1 u!I! 1J11111 ftllu, "fl111 ll'11 '11 ll'l IJ l'l: !fl rn'!Jll'U urn urn vun u 'lJ'lfllJll'1111ll''ll11'1 ll tl!J ," 

(l'l'IUlU'l1'Wifu~'l!'l!lil1irrml'!rn111uwofi1>1 fl!i!::ll!fflM1{ lJ11li'l'IUlfiu1in1Jfflll'1>1{ 2543), 11tl'1 12. 
30 

OECD Document C(72) 128, 26 May 1972, utl!l il'lu fltl'!JfJll 11U::'Wlm, lllflll'l1'1'11' 
""' .,, "' = " """ .,,, 0 "' 1'1il f111 11 !Jl U!ll'IJ 25 '11\>Jl'Wl fl11'1Jtl~11 llfl flQ11 !J1Ull' 'U 11'lll!J!Jl!lll: ll''l'lli'JtlJ'li'W, ll'l \J Ml'W fl!l''l'JU 

ll'U'!Jll'1j\Jf111llf1,lll'11Jl!''Ufl1'11, mnuuiliuff,fl!J (1;u,111iJ: 1J'lfli'l'lulfim;u~h1iJ, 2549), 11tl'1 I 7, 
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lw fl.ft. 1974 OECD 1.l'Yi1'1imnmmu::1vim9lm~u1nu'lirn1tl1 PPP 1iJH" hw 
w ""' 1 v d <:!! ,,.. .A 1 i.1.:::1 v 'JI d 91 i.1 Ii'!_ I, 

ttllflf111flfi<J f111 'IHflHnlJlJ'YIN!ftHIJ!ftlM!111'Hl ttlJflU11lJl'IUJ11-!1'11Uff"ll1'1llll!J!'lll !U U 

m:;u1urnrnlil'I miJi\i,111>i!l'vlJiuuuul'iN'J 1'liu l'iu11muulJrn1urivulJ11Vl111m::mil~ifom~u 

~1flu1::1fl'Yl'llll"il~rn1~nv1tt'1il>iilul'l11Ul'ivfi,1nl'lil'll1J 1tlm\'u l'ivm1u fl.ft. 1991 OECD 1.l'vvfl 

'JI ~ "" .d .,, q'JJ d <:!! c' d 0 "" ~ 'JI ..,;. 91 32 & 
'llllllfUlJUU::!VilJll'llJlflU1flUfll1 !'1111'11 ll"lJ!J'Y11'!ftHI J!ftl ffl'l 1 IYHJ'1 l!UUU !UUlU>llUMU 11'111lllJ 'If" . . . 
1" " w _, "' "' ,.,, • 1"'" w '" ' \ll!'U'l'YI NlflU'lf11Ju n:tfl'Yl'llll41fl rn~lJll'Yll"lftHIJ!ftlffl'l1'YI ffllJlH!UllJl 'II I '11'1 llJ1111fl PPP l>lllfl . . . 
Allin milumm::milrr "111>iil'vlJ 1rnu 1Ull1-J(\Jll'IVJillll'lllU 1.1' (marketable permits) 1m::numJ>iu1 

"' ~ . 1m::flU!"U (deposit-refund systems) 

vuN11~~11u1ufiu~'llll" OECD nrnu>i 1ttflnHtti1fl PPP l1'1ivum1u1.1'1um~mru 
,, ,, . . 

l11il '.l' J!Ul1llll~ 1tti~ 1-lfl l'ltt 1-JUl!rl lllfllll n'llU 1.1'1u Ul1ff tl1Ufll1 tU 1'liu tifoll fll1Vllflfl!,)1::lU UUTiloU m11'1 

.J w <:>, ,.:k 'JI _ j""'- Cl<:>. I d 4 d 9/ 'JI 1 1" ~ 
lf1U1fl u f111i'l 1 Ufj lJIJllW11'll4 lllfl Ill fl'llU 1'1 ll1 u {JUl'IV Ul 1111'1 In tt rn llJlll'lll1fll1ff 111111'~1 ~ \llfll'I 

fl 1Hll'lllll11111::~wm l!'Ylfl 1u1110111' llflU m tU fl 1 Ufj )JlJ1!Vl111 m.i'] n mf 11u mru ~llfl1llJUl!tlu 
rriv 111' u 11lJ1iJ rn m U'YI N mm l! fl~ ~m w i:: rn i:: ~" u Iii fl n 111' 1~ u fl l'ltt'!.j u tt 'l' vm i lJ 'li1mttifol'l,flri11 

~::illv11Bvfl 1o!lmwi::1 um ru ~~11tlu1m::llw:hd'lum1'11rn14i1fl1111Yi1if u" ulli1'1iv1iruv1m::uu 1 

ufiu9l'l!ll" OECD ~:: 1iJlJvmu1riuHl'lllJfl!,)111Jlutll'itt i1n PPP ~1.\''.l'urn1 UlllJ'.i1JllUl,f1111'111l" 

rl1u1::rnftfl~111v'1i11.l''.l'um1forn11urn1u1::'Jill UNCED 1rlv 11.ft. 1992 .Uv 161.1' 

rllttUl'l 1W~ll1ttftfl PPP 11~,;i34 

ill u 11ufll1 f.lft l'I 1111:: 111'1'11111~ll1l'lv 1ft111J!mff1'1111'1url1il"Ii1tti1fl1111~i1~r1lllJ11Vl11n111 tJ u 

~'.l'uill'l'!lll ul'i11'11~ iu 1um1ll'>ifl1rn11Vl11 1rn::rl l'W 11'1llJfflJm1 li1f.11lU1:: lu'llU mn i Hu:: t l'IU 1 iJ 
' 1 v"" "" ~ 'j) ' _, nv mnl'I flu um mm 'YI iw i 1 fl u::1111~u1::mmm:;rn111,111-1" 

Agenda 21 Chapter 8 ~ri,1ff1lJ1ttH11ilfl PPP 1urn11l'>irn1fi,1nl'lil'llm'li1-11~u1nu 

3 ~ OECD Council Recommendation on the Implementation of the Polluter Pays Principle, 14 

November 1974, C(74) 223, l!Ull l'1U flll1JQ11 1iu::mm, l~ll"l~U1rlU, 11Ul 17. 

32 
OECD Recommendation on the Use of Economic Instruments in Environmental Policy, 31 

January 1991, C(90)/l77/Fina1223, 11u111>iu flll1JQ1l 11u::mm, l~ll"1~u1nu, 11Ul 17. 

" OECD Council Recommendation 1974, UU1l ll'IU flll1JQ1111U::Ulf11, l~ll"l~U1rlU, 11Ul 

17· 18. 

34.d.:oiw V 
11ll11'1U1flU, ttm 18-19. 
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~'II 1Ai\'ll lJt~1 '1 tllw il~ m > lJ'YI 111flrn J!n~ h\'mh't~lJrtm fl~U vu ~di i 1 M'1i111!l'::VJ!JUfl11lJ'!lll'l 

llfl 1\'Wl!ll:: J,!11fi irtu VI~ 'l ''II ll ''YI f YWl m 91 '~::11 l l ti ~flll illl' nu fl1 llJl~ll lJ l 'YI rn.\' l'W ~'II 11'1 i\'!JlJ" 

fln Hlm1'n PPP 1 utl1:::'lilfllJ q htllliil'lihnul'lullv1,mfl?i<Jw\lll'Wlfll>'llll,11iin PPP 

11rrwtliJir~fl1l.l'l'W~'tnl'li\'!lmllJulllfl'll!l'tl1::'1ill'llJQhtl (EC Action Programme on the 

Environment) 1rl!l l'l.fl. 1973 flrina,11iifl PPP 1uflnlll'!flnth.)!'HllJ11W't1
35 uNutliJu~m111Jti1J 

Wll'] lJnl'lJ~u a~ifo~tiu 91,0lll,!JQ1 U>::WJl,flU Hum.M ll UlJrt 6 i\'1UU~ 611ii,11l1'fl PPP 1 mhu 

'llll,flQ'HlJlOrt11'lm lflJ!lU'llll,tl>::'lilfllJQ htl 'H fin PPP \]flUl\JtY~H1 Ull'Uiiffl)j\)Jltl> ::'lilfllJQ htl 

• Q. T-' _.o •••• -~. ·~ lllJlJ fl.fl. 1987 m1::ll'U1ill'l)JllJlll''HlllWQ rn fl.fl. 1992 'li'fll'HUl'I m i'lilJll'l>fll>u!l,nu trn::ufl •'II 

fl1 l mifom mtri ~ 'u 11'1 i\'!J lJrt~ '1 ri11il l'llJ 1\W'tl 11'1a1tt~rilllJ11W'tl 11'lu ~ ~ i a" 'H ii fl PPP U''IJ fltl i '1 t1Hl1 u 

fll1f'l1lflQ'HlJWff'U1'1i\'!llJ'll!l'tl>::'lill'llJQ htl1-rn1allU1J 1.Jiu Water Framework Directive fl.fl. 
_; o ,'jld I Q ,li 5'1 I 9W• I 

2001 (Directive 2001/60) 'li'fll'Hlll'I 'Hlfl1Jfll1i11lJ!UOlJIW!ltuUfll t'li~Wtlll::'lil'l!'liVl;jllfll'IJll' 
' ' . 
a,u11'1i1'!llJ\11ilA~1nm1Htl1 (environmental and financial costs or water usel 

• 
m ~nci n '1.\'imil fl PPP \l fltl ltll'll!llll~'u?il'l'u'Ylfl1H'tl 1970 till:: '1.l'f JJmrnvlJf lJ 

vd1' n~ l ''1111 '~' u?ii:f u11'l u \>\'um ll'u:: !!1il l\J'llll' 11 ii fl PPP ~fi !l mni '!ll'J lJ 1 ttil llll 11'1' u iJll $1 rn ~' 
• .. "' • • ~ti "' ' .. • Q Q • Q !! 11'1 <Ill lJ 'Ii' I u ll f'l U iJ ll fl l 0llllfl1J 1 fll'\J l i l lJ ll ll'1ll11 ll ''IJ ll 'i>i U ij ll fl 11 N ll i>l ll'll fl l llll ::lJ 1 fl ll 

(Internalization of Environmental Costs) .\'1v" 1'1m~,l~Ull N11m::'YllJ~ft1Jldll,~lflflllW\lllll1'11ll' 

ti • 0 1'Q"' ' • .% .;1· l ::l'Ylrlfli'l ll'l'H fln )Jf'I ::1llf'I fl'Yll 'H!fll'IU\)j'HllJ1\!ll1::lJUN'fW!l H!!ll::'IJVW1' fl1l,lJlfl'IJ\j !Wll 11 

tl1::l'Y1rY!1'lJl~fl?il''l '1.\'uri llllll'li>ll!llv llllll'!i>llV !lJ!l!UVlJ !lfl'Wll'll ~ll ll'llllHUi'J!!9lfl !l'l'WlJlln !ll!'f 

huifo Vluu11u.l Nf~irill' wvrni1 fll'li g'm'l '1v'll'u11u.1'1v{u11u.l t!mwrn tlf'llft ~~u ll'l'fi11rufll 

d • Q , " Q 1 , , Q d , , , ~ti , 1tl 1 d 

!fl1'H11 llfl!'lilJ!lJlfl llJfl'li fl !U!'fill11!1\lll'I ll1'1i!!1\lll'l lllll!1V i Ulllll'l HJ!flll' ll' ll11!flV 

!l'forni1v mtlu ll''ltl'lll ll'lf'l!'li!lfo11u.l 111fi ll'll>l'lilllru1'1m 1m::m1i'J!lllUlfl1'1.l'il1!ll111iinfln 

'YI 1'm1 'tll!fll ll'f'IJdll, ~riv 1tttnl'll.lllW'tl11'lu ~~w '1 t11;flum111,ur;uu 1 VlJ iv~' 1111'1i\'lll.J1 u ti> ::rn ri" 

" 11Nutliju~fln.1'1u~'u1Ai\'lll.J llUlJrt 1 'll!l,tl1::'lilfll.JQ htlrimuAi1 "tAv11l1'nmrni\'1 

fi11'11~w1um1il ll' ilu1m::'lllll'lm1ji lfl 1 l)j (nuisance) \>\'v,1l'lufl1 wfo Nl'l'li!l lJ'llll'~ritm 1\W'tl." 

36 
Single European Act fl.ff. 1987 !Ill:: Treaty on European Union 'H1ll Masstricht Treaty fl.fl . 

.:k WllJ ,;. """ o < 
1992 'li'!!fl i'lltWl.J!i'll.JlJli'lll 130 '!Ill' EC Treaty l!ll::flllllll'l11" preventive action should be taken 

.......... Environmental damage should as a priority be rectified at source, and ...... the polluter 

should pay". 

37 .;. ,/ I 'j/ el .:!:I d' di 
!Mll'HW '1111ll'llll'l l!ll::flll1Jflll llV:;mm, flQ'11lJlV111'11vtf11ll,l.Jll'Yll,lffnJ!ffl!'f'111!Wll 

' . ' 
fll1'11'lflllff,!!11']i\'lll.J, Wl.Jvfflf,fj I (fl~'!'YIWlJ'Hlllf11: ~llflV!l~'l'liU!llfl, 2552), '11U1 9. 

" lJuYiwv l!'lli:Jll, "nu Hmm mrnrnrirnl!flll'ff'lfrvl mll''1 l.ltl1::il'Ylil mwm1ir,r11J 1'1iflg111Jw," 

(l'YIVlUW!lntl'l\)jl)jlU~fllfff'lrnmuruofi<11 fllll::U~rll!'f'11J l.J'Hll'YIVlllUlilrnftl!l'f'I{ 2549), 'HU1 17. 
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""v .., <!I mnunu 2 uu 1'V!N fit! 

"' • <!!. V• 1jl""' .,,. V 
UU1'Vll,mfl 1111flfll:i!l'U'UIJl\111jjlU (Standard Interpretation of PPP) fl11111rn fjfHl 11lfl'11J11Wll\lltl' 

~ lCJfl i 1 i'~1U!~tlfi1'U")JIJ11Wll1n11>1111IJl\U11, vd1u1 :::.Yu~ ff' fi )J UV IJ 1'LI1 $1111 fl!!~ ti riv 1 ttl0'1 IJ11Wll " . . 
1$1rltl!J11Wll~1fl'i11 :::l'lulll\111jjlUl'l,mi11 tdfo::: riv 1 ttlfl'1fi111Jlff U\11U~tl # 'u 1>1!i'ti1Jt1Qtl'N u~ ~ 
riv 1TIl0'1!J11Wllifu11.h\' V'lffUfl 1Hf~w1u11111JlffU\11U~ll# 'ln>i!i'!JIJ 1u'V! Nflft'U tlUl1lflrllJ1tttn>i . . 

""""' • "'"""' <vlr)Vj!!1V""' <=> V11 ~Vo "i'"i'.::I.::!. 
IJ11WlllflUfl1n:::>i'U'Vlll,fi)JU!J)J:;-'U l>I fjflll \1lfl'11J11WllU:::\lllJ,UlUfil'li'1l'liUmll\lllJ,Ull'Vlfi tU lilU'Vl 

1iJrilJ1ttl0'11J11WlllJ1Hf UU1'V!N~l1'll' 'Hftflflllll'IJ'U'IJUlUIJl\111jjlU (Extended Interpretation of PPP) . . 
flri 11ftll ~riv 1ttl0'1IJ11Wll$Jv, ~ lUfl llffUl1 lUTI'l1IJ>ili1 rnv u$11 U fl llff 0111 U'Vl N ff 'u 1>1!\' !JIJ u11::: 

'1"' ""di"'"""""'"' .:t.6. ,,:;,.6,,, . fi 1 'liU lU 1u fln fi 1'U'Jll IJ11Wll 'lf 'fj flll 111 lfl'1!J11Wll \ll!J'U lU.fl lllll 'll 1'1il!lmHU\lll1 )J\llU'IJ!l'fll l fl!) . . 
1J11w111 iJ111J11w11uu u:::vtj1u 1 :::l'luYI ff 'fi!JU!JIJ fo11~v 1iJ ~\II 11J

39 

"",: .., .J'.<!!I Qjl""' v j}d& 

uu 1fi'1WUjjlU'UtJ ,1111 flfll1 u fit! 1 lfil'IJ !)' l!U filll11:::'U rn1rn 1Hl':::'VlllU 1 m11u (M 

'JI 'JI ' 'JI 

$Ju'11t1fllrnill'ITI',111J>i 111Ji'1,$Ju'11U'll!l''Vli'wu1m nn1J'li1~'11,111J>iY!Hf111$11u .r,uu $iv,tl inn 1i' 

: Q d j/ V -":! 1 Vd ':J) 'j' liJ '"" <!!. Q .::I I 

U11Jlfi'1lVU\llU"11ll'11U lWn:::m fl)J fln '!ill 'll1'1illl )J t >IU t!J11'111111111!Jfi'11lfillWU,'UHl1'1U u::: 

' 'JI v "' .J'<!l "' jl v • v ""' 
l1' "m 1111:; 'U'U 1lfillm:::1:::'LI'U\111I1'111!Jl\1111 (Market Failure) 11!lflfllrn U"'lilfl.fln::: 111fjfl!l1mn>i 

- 0 v 1 ')J.,,. ii v '1 "' "" v v ' 1 v ""' ""' v 40 0 .,, 

IJ11Wll U llVl\11 U '11 U fl n '!fl!' ll1'111ll1Jl'Ul1Jl!J Q U 'Ut\j'lf\11 U '11U'IJ!J' fjflll \1lfl'1ll11'Vlll'11U \1'1111 'LI 

111 :::l'Vlftl 'VI UJJ flll tl llfi~!) '"ll'Vll ,lfi1 ll jjftl \l'\11 { \11 l!J'Hft fl PPP IJl 1 i'$11un11 l1ty!\1'~1 ·nu 

w1:: ll'lflJty!\T~ ri 'lff11Ju11d'mnriwmw ~ 'u 1>ii'it1!J w.ft. 2535 T >imuu PPP lJ UHIJlflU11:: 1 $1 

fi1tilu fl n\lll!J'Hftflfll11'1'' nri 111 UUHUl1°9llUllft1ll jjflUll11::: ff 'fi!J!ltt ''lil~ II lJ'U~ 7 i>iuv>111ti fl 3 

li1:::fll1nll li1::mrnrn ffl1J11outl'tltym1$1111:::nn~l1'll' tl111111ill1~1$1 tm::111:::nn~ffl!J l1 . . . 
lHft fl l ll 11:; fl t)l1IJ1 uiJ ,11'LI1 i' TI ,foflv 1 ttJJ H11li ii jj'~ ll 01'11'1ulun1:;-IJllil:::1 nm fl'liU" ff 1U J 1!J 1ufll1 

li>i fll 1 # 'ln>i li'!l!Jl~ll11'1.fl 11:::'Ull,JJ!1U fln li>i \l'l H'U U n:IJl\U l~!Jl1° \>JIU 1#'ll1'1a ll IJ foumfo PPP JJ 

fft1,ft'm1w::: fiv PPP 1 l1uu1fi>i11~~ 111 ri!l1J11w11u:::1$11u H11u1::: lu'l!u l'liu mn 1iJucivu1J11Wll u::: 

1$1 fo on unrl'umii um: PPP2 l1uu 1n>1'i1~~ rill 1J 11wll u:::$1 ll 'l ltm1ut~vll 1iJ >i fa Ull i uv Q 1 u iu'IJ ll' 

39 
u°1 'lil ttJ UIJW 'ff\l'lU ~. lft1ll!fil\l'\ll {a 'll 1'1!\'!J !Jllil :::on li>i fll1 'VI J WUl m lil rn'!fl ~ 

<ni't'VIW!Jmum: T HW1JWlltt,~WllHfll!U1Jmi'Vlu1ft'u, 2542), 111!1 119-120. 

40 lj'TifflJ VI lH\l'iJl'I U, "fl n Hfllll'I rnn 'Vil W lY !!11mg11IJlU1Ufll1li>ifll1 Utym# 'll 1'1 a!J!J: 

ff flll l lll w 1::: fl l ill I! 'LI \11 l\ll ll ~ llil::: 'IJ !) 'l CT ull' u \1111 U," (i 'Vl u1il w u ii' u1 !)! !)! lU ~ m \l'\111 IJl11 iJ \U oil \II 

- - v 1 u1unn!J\l',ll1'1lllllJ, U http://human.uru.ac.th/Major online/Man Web ffext/Envi-6.pdf, (last 

visited 28 November 2013 ). 
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. . . 
111 nn lll'l m > Ul\ltt iii 11nl'l ~ll1Jn11 u fiH u >::tl'I rru<1:: 1 uu > ::11'1rr11'1u :Urn~1JJlu u in 

.:., ii 0 a' 

!Jll>lrnlHMfllrnll::mufjlJ (Command and Control Approach) l'l1@1HltlflflfJl1!Jl!Jflll1Ul'lflfJ!n\U'll 

1rn::llmrn111fJ1J1ttugu~1>111J il'lullmhu1rn ~i'ufll'l'l!llm41'11J11'111iiufln 1oliu nn ilrnul'lfi i 

!Jll>l> l!lU 1u m> 1l<i1Ju1J11W'!Jlrnn~ff 111rm 11'l~lllJ 1l'lu$1u 'ii11l'lu11lfln ~ 1 J!111<11uiJu~uut1'1u1r1'11 

1 '1illQ lltl111 > ~l>ll!J u:li!Jl1>11m1ii'1m> u11::mufJ1J'(!mi'l1Juu::ffll'1fl~ll1il1111'1nm1~rill1il1nl'l1JllW'IJ 
• . . II' • Ill 

11'1u ~~ iu ufiu > 1 fl[J'l ltl~ 1 lliiu >::ff YI ff f1lW11'1 u~Ylllnu::u t'lill!ltt i 1 ~tt !J'1till::fl1ll11 fl lJ "1'.I flVlun ll fln1 

1J<1W'IJ ~ 1 llfi rn flu ii iul'l 8'1 IJ flU <ill Ullll fl!Jl ~ff n rnu 11'l~ll ml'u1l'lu1111 ::'llll ~ff' ~fl" '1111 ni' l!Jlll ~ . . 
fo 11n::1 u fll1Ul'lff>1 ~uu >::!J 1\111 um> Ul'l fl n ii ~u 1'1 ~ll !J!Jl n;ju 1u 1'.1 fl'l u" 

. . . 
~ <:!t <!~ i!I V o c:I CV ~ 

2.4.2 m> 1H:JJlltr1>1l!}fllffl'l>l'l 1'111unn1J'1fll>Ullff£HJlOfl>11>llU 

iJ u ~ u u 1utt111U'Ju>::11'I rr1~!l01 > il i tfl ~M i'l lll'l 111 rr> 'tJ J!ffl ff~ 11.U i 1J1oli1 m ff~" 

!Jl ~>fl 11ii'1fl11till::fl111fJ"1ufl11 Ul'l m > ill!lm ii 11111'1 ~ll1J 1m:: 8'11l'Iuflll1fl~l\'1fl'1!11 um rn:: ii llU 

ii ii ~ 'JI "' 91• 1il"' "" 91 ?f 91• 
> 1fll!!ll::\>lU1'.IU 1'1H'11U ff 1!! 1'1 llll lJl>l llJl1 ll fl f]l1 ~ flll 11!fll'llJ!l '11'1J ~ ll 1! lJ U~lll !J (Polluter Pays 

~ "' 1 1 •• Q' ._, . 1 • Q Q . " " Q". Principle) llU!lJUUH~1 u tt~m 1llfl!lll::~IJ>::flll1Jfllrnl'lfllrn!l tt!fll'llJll'l1'tJ ll!JN 1rn~11J lJ tl'l 

.• 1il .Ji "' ~ ,, :; .: ii. .,, 
l1!Jl!Jfl1llJ1l~M 'li!Jl~1 fll111'l!Jl~> fll>l1U11Ufll> Ul'lfll'lUl\lttlff 1!111'lll!J)J l'MU ffl!Jn u 1'1i>1lJflU 

1~mflllflu tftllfl 1'1i~m m:: ff !J t l'l!J!fl~!Ni'lll1'1111ff1 'tJ J!fflff ~{lJ1'1>1qt!>:;ff1ri' fflfll\lll ci11't!vu 2 

_, 43 " " - '~ _, Q • Q • Q' 1 . Q • 

IJ1::fll1 flll !'11ll!IJ!l!JU!!IJM'l1!]~fllrn'\J!l1~Nll\>l!lll::~u1 tllfl Ufll>lll'lfllrnlllJ!l'l1'1J !'liU ll'1fll1 

rill 1 n1fll'l'llv11 If mm:: tftll fl 1'1iN il 1>111\II'If~1llrill1il'tnl'lfl11 rn !f utt wfi ll ii 1u11'1 ~ irn 1 l'lu Jiu 1rn:: !~ll 
fff Nm 1~1h1ttlll'lfll> n!l!JllW'tJ 1oliu fln 1n11111i11JllW1!1>1llJtl~!Jl\llJ11i!u~n1111J!lllfl~ii1!! 1'1~lllJ . . 
Vii 1 n ~rill !Jll w 'IJ'l1!J1 !J l!Jl'l l! ii u !Jl\>11fll>tt5' atl i' 11tii;1m:;111ufll1 fi il l>1 ! VI !J Vi 11 tt! fll'lil l ti!u't! ll!J M 

il'lu~u m~a1i'la1'1111rr1'1JJ!fflff~{1umrnt'l1'11iJl\lmii 11111'lllll1J1ut11::11'lfffi11']..t1 i llfl ii 2 tl1::m1'1 

1~uri !Jll>l>fll1~ll'1!!11~11U1'111!ft'1'1Jjjfflffl>l{ (Economic Disincentives) rhumrnl'lm::11u.Ji1vtj11u 

~UJ!l'U'll<l1l1ftflfll1~0lllJ!lW'IJJl!l11l'lu~~w (Polluter Pays Principle) 1'1lu milflutlciammW'IJ fll1 . . . 
1n11fi ln1 W!U!JlJ!JllW'IJ m19ilJ 'IJ l!Jff1'1ll1 u fll1 u ci lJ !JlJ!lW'tJ fl 111 nufi it! ft!J!Jil 1 !Jll W'IJ 1m::m~ rn 11 VJ 

riv 1il'1nl'lUH~11 U1'1111ff>'!Jjjfflff~ {(Economic Incentives) ioiiu mrnm~umii mrn'1ttV<JU1'111111Y 

fln1nm11Joli1um!la~1um11~u 1l'lu~u 

42 d ""-_"1.d"' ii 
J!ltl\ll lJl111>fflllJ, ll<l111'llJ, l1Ul 12. 

,.. ' . . 
43 0.,, 0 ~ ~ o'""'"' ""' ,, 

fl\ 1!1'1 '11 !Jl1l'U fl>, ffl'U flfll 1 > :;111!JU1, !In ll 1!J!J1'1111ff1'tJjfflff~11'11<JU'1fl11ff1 !111'1 ll lllJ, 

1u htJp://dds.bangkok.go.th/dds now/index.php?module=content&id=579, (last visited 27 September 

2013). 
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<l d , ' <l! .I 44•• '.I d .! q• 
llllll11Jll1'111!i'l'n1J!fflll'l>11 ll'l!J1HIU1Htu'U 4 u1:;t111'1 tl'lllfl u1:;tfll'll'lttm nn t'lf 

m11m1m (Price-Based Instrument) 1;'\uri (I) fi1ufo (Penalty) 11'1unni\mum1mf11unnm:;Vi1 

~ .! "' 1 • . ~ . ~ •• d .,. ~ d fi1l!JNi>1 'lf1lu'Ufll1M m1fjm:;l'Jlfi1l!JN'1 (2) flllil11Jl'UU!JfllJ 1'Imlllfll 'lflJHllJ (Fee '111!l User 

Charges) fi1111m1-ill'Jfl1J (Administrative Charges) fi1ucieium11'h1 (Effluent Charges) 1m:; (3) mlJ 

uu1'1~ 4 iuuuu miJ#1u1'1flll1Jtt1ll!Jl1W1! (Environmental Tax tt1ei Pollution Tax) mil 

ll'1H'lll'lill>l mlJ~<1fllm (Tariff) u<1:;!lm1mlJ~u1>1n.i11ti'u (Tax Differential) u1:;t111'l~ll'ei1 nnHi 

flfl 1nl>lftli>1 (Quantity-Based Instrument) 1;'\uri (I) 1:;11ut~UJJ''1~1Uft:;fll1~1Uft'Ul~'UJJ'1~1 (Deposit

Refund Systems/Performance Bond) (2) fl11ll'fl11>1ftl'1 (Market Creation) (3) m11'1i'1hfQ1l~U1tl1J 
hi "' <':! ' ""' "' o' i>lftll'I (Market Intervention) (4) nnu1:;num1mll'umu Liability Insurance) tm:; (5) l'l1Nl1'1fl\l!'l'I 

(Product Charges) u1:;urn~ll'l!J fll1 Hinl1 '1nmw'l111~!l!illl'IH'1'1um1>11J!l'U#1u1'1a!l1J (Liability

Based Instrument) 1;'\m) llftlfl!:tiu1 (Green Labeling) !Jli>l1j!l'UNi11>1n\l!'l1!j111ll'lttmrn (Industrial 

d • "• • d <l! • .I Standard) ttrn!Jl\111jjlm:;'11Jll'lfll1 tl'IUfl lJl\>11j!l'U ISO 14000 ttrn ISO 18000 lU'U\ll'U 1m:;u1:;11rn 

dS 1•" ••' 4 1•.1• ~ • \'In fl11 'lffll1 Jflfll1!J'1ttlfU (Subsidy-Based Instrument) ll'lllfl (I) M'U tt!uftl (Grants) (2) M'UIJ 

(Soft Loans) ~Ull\1111'1llfltflU~lflllll\1111l'U\llftll'lfl11!~'U (3) ffl'lnW!i'l'111'111fllll (Tax Allowances)~ 
1 • • •. 1 4 4 l 4d • • • ,j " • d .!' \1 flllfju1 :;nllllfl~ fl111J1'111lflnl j!fl~ '1U1lifl111'1Hl'Jl'Ufl11\1 flflllMJ!J1ll'll t'1!11'1J'U (Accelerated 

Depreciation) 111v1uiu~u tm:; (4) ilut~lll~!l#1u11'Ja!l:IJ (Environmental Credit) 

ff 1 'Ulfi ~ M i'i!l 1'111! fY11! lJ Ill ll'l>l {~ ll'l IJ 11 ll U l!J l l tl 'U fll 1-ill'I fl 11 iJ \!! '111 J l lff U~ l fl 

d , ""' ' "" 45 l v d ~ l .I J' 1. fl11lflllfllli111Jl'UUIJUl1llU!Jl11'111 (Charge System) fl11 '!Hfi1ll11Jll uiutllJU'U . . . 
1>1' 1ll~uuV/u J!l'Ufi 111Jmmrn 1um11i1u'11J<1w111tt11'1u1ti1>1wm1>11J!1 u fl i\111u" u 11'11ti11il" 1J<1 w11 

~ 1iimm mu ijll'~1 ir1 l'lu '1 um!J!Jl\>11 j!l'U~ i\m'U '1ilill1~wfi1uciei U!Jf!Wll~ 1 Jj 2 itluuu 1 ;'\u ri 

I) fll1t~ufi1111m11i1u'11Jl1W1! (User Charges) 11'1ufll1-ilm~11fi11inmilu1J~lfl 

~Hitf 1:; lu'lfU ~1 fll'li'1'1Ul m n11 IJ'!fl~tt1ll~lfl~1'11u1 m1 ~~" d w<1w11 ~lfltmci1i\11ii l'l'IJ M\ll'U 1 u 
,, ti • ,, ' 

1i1ul'lu11111i1u'11J<1w11 n1J '111\'i '1i.ii11J11w11Vid11 u1i1ul'Jtl'u ~:;1fiufi1m1>11jpu nti1ttul'ltt1ll '1i.i~ 
OJ o' OV <:i "' J I"-' n I""' "'> I d f Q O "' : .:I .J J I <V 

1>111J 1111fl!fl\l!'l'Ifll1~i>1mu1J fl'IJ'U llY flu urn iw" !11'111 t 'lf'U m 1mummfll1111111'1 'Ult ll'U'lf 1'1J mi Yfl u 
,, ' ,, ' 

tf 1mwil1Vi Hi 11'1u illu m 1>11fll1iiVi11ir~riei1tttfil'I1Jl1 w11l1m1~11 ~Vi~:; l1'1IJ11wll t 1'l 11:;illei 1fi1111Ii1 

illmpi 1 u fll1 ~ wfi1n1rn1i'iu1J1u flll 1i1um~ v 1tt11Yufi11'.i lUl'IU vu111 u11:; 

" . . 
""'""' 91~.,. 9) 

1i111J'IJW1ll!l:;ll'1ll1'1l1ll!J, l1!l1li>11J, tt'Ul 152-153. 

45 .Id 4 _'1 d 4 • 

J!luW IJ11111fll1U, l1ll1ll'llJ, '11'Ul 13-14. 
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"'ti' ""46 <!:! SI 2) fllWlUfll lHWIHll'f'lJ (Emission Charges 1111.l Effluent Charges) 1'111JflU 

1nu f'i i 1i 11mu111J 1ufli1ticill111J llW'lJ l'I l IJ tl5mw11 '1 ll fl w fl ll1 'llll ~IJ \1 W'l! ~ti rill llllll fl~rr 11rnu11'1lill1J 

i'liu lllfllff J1 ~u d'lu\l\'u 1 l'lorn111'mnuti1tl rill1J1J\1TI'!Jti'1~trnl'ltl~ mw1J\1W'lJ11'1lltlfotl~ ~IJW!lll'f 
' . ' 

if ~1nl'llill1J 1if~oliu 1 l'l1J11'l'l1nm i fl~fltlrill1J1J\1W'l!llllfl~rrmmnl'llill1J 1'liu fil'lf'iin1 rn1u111J hrnn 

u1ul'll'll1Jtl~mw1JllTI'lJ~1>1'eM1'l1ul'I il'iu\l\'u 

m 11nuf'i itl ci ll IJIJ!lTI'lJ~tl i m 1'111u1.h ::1l'lff~~I'llu1 uli1iJ mi'lu fl i 111'mfiu u i fl 

1mci~1J \1W'lJ~ m lU ~ IJl llUl~U 11 llllll (Point Sources) <it ~ri 1u 1 m!J!l' ml 1mHnufllrn1u IJ IJfl u ti ftll IJ 

IJ!lTI'lJ ll rn 1 fltl11 !fo 'II u::: ul1::1!Yo~ 1 u l'l"itl Q h ti flU in uf'i 1 ti ftllOIJ!lW'lJil'fl u::: lltl1:: ffl'l il fl rn 1rlll 
lll :II j.' • Ill 

il i ttl1 '11nu1J\1W'l!l'll~tl i i:r~u1V111::m1J11a1::1Ju11ci~flm'llM1J\1W'lJ 1#1 tl1rnllunu~1 '11il ioll1Jf u 

m11nuf'i itl cie1111J\1W'lJ;l ~flci11 ul'i1u m OJ 1J\1TI'lJ 1'11 ~lllfllff fln 1nuf'i itlf mll 1#I01 fl 

u::ittu t #I 11 m11nuf'i itl cie1111J\1W'lJ1i'lu m ~ll~il ei~ il i m 1'111umrn1UIJ1J flntl ciei o 

IJ\1W'lJ i l'loll'll' llll1nl'li1\l\'ll~1'111u'll' llJ,!m~o1n uu 11 ci~IJ \1W'lJ! ~ll 1'11n111ul'l1::;lu m> 1fi11ti itl cillo 

1J\1 w 'lJ ~mm:: rr1J1~ll1ifti1:: '111 '!ill! ti~ ouu till ~l1 q ~ m., IJ 11'1om>1 nu f'i i ti ci ll IJ IJ ll Vii; ;l ~fl ci i 1ll1 u 

rl ei 1tt'!Ol'l1'111IJhilJtl'J;::ff1'1li11 ll'f l ~! rl ll~ U 1fliJ\]j1111'11 llJ ! ~O~ ~ l ll fl\1 li 'J rn<it ~!01'1U1fll'l11 IJ l iJ I !YIJll 

1111'11llfll>l'l1UIJ IJ~fllllJ!lW'lJ t#lllUl~ !YIJ\j'J \Jl' 1u flU ~U:t\11'1Uty11111u ::l'l 111J!~O~n Ol'lNflllli> > IJ 
~ :: 'JI.,,_. d f I ""\ QI 'J/ V 

tt'Jll Moral Hazard llll Segerson !!Yllll 111l1~l'J\U l'J ::11Ufll'J!flUflltl\1lllJIJ\1l'l'lJl'llm::l'IUl'l111J!'lllJ'llll . ' 

1 " ' ti ' "" QI <JI v "" .::tlfl 'JJ ,.. .!( Q llflUlflUfll \1llOIJ\1l'l'lJl>llm::l'IUl'l1l!Jl'lllJ'llll'llllW\1l'l'lJll tl'l'J11JU\'lM 1\'l'lJ (Penalty) !IJlllJfll'J 

tlci llO!Oll !l\1:: fl n 1 if> Hill (Rewards) 1rlllll fll rn 1UIJ lJ 1 ttll tjhn ::;lum1m'll'1J'll'll'll ll ~ IJ\1W 'lJ ~ 
n111u1'1 H il'lom>n111u1'1f'i1tlcieio1J\1W'lJl'll1J1:::;lum1m'll':u'll'u mi~llllfl!l'iu 2 d1u fill d1uurn11'1u 

fll 11nuf'i itl rillOIJ llW'lJ 11'.lm~u fl1'111 l-j u qt~~u ei tji 1fll1 ti ciei UIJ llW'lJ u l'I fll'i l~ t ti u lfllJll'I> ~lll ~fl 1111.l l'I 

t 1'1J lflU ll uiYlo~ 1vi 1rn::ri1u ~rrei~11'Ju fll> 1nuuuu ll1u 1u l'l ~~ll m 1u 11il~ 1u m w ~ tilu n 1)1'1 llJ 

I ih111J 10~ 0111ll l'l t 1'<it ~ fll 'j !OU u uuif !JJ l .'lef u ll QflU'llll 11'1'11MIJ\1W'lJi1ul'Iflti1~ltiu1fl~011114'1IJ1 fl 
• d 1 .., "" "' "" I J ,.., ti. "" '}" V• "" llll IJ!l'f IJ~ '1 1'1111J'JU NVl'lill U'Ull ~ fJ fllllJ\1l1'lJ !11'1 \1:: l'l U 'llll ll y flU fll'J \1 ll OIJ \1l1 'lJ t l'IO'JJIJ Ul flfJ flll IJ !ll'l'lJ 

~~11 IJl'I tJJt ~~ U ll tjn11>::;l11 fll> tlci llOIJ!lTI'lJ '11 ll~ ~ ri lllJ !lW'lJ ul'i \1:: > 1uirlei~u1 ml'lu mnJ cill OIJ!lW'lJ ~ 
!ilm1Jn a11eifl~m t~llri1~i'muu 'll'll t~im u11'11ll~nn 1fi11fi1tlcieiu1J\1W'lJ i l'lowu1> w n::fi111'1111J 

1'1l' IJ 'll'u '11 ll~ IJ \1W'lJ #110 fiii ll ill fl n ! 011 u u u if lij ~ l! l'lu Ill' ll ~ n fl l 'j l'J 'j 1Ul'l'J1 fll 'J ti rill OIJ \1W'lJ ll Ul ~ 

2. fll 'j !fl 11 mil )J \1W'lJ (Pollution Tax) !OlJU 1 flfll 'J ti ftll Otll !ffO 1'1 ui'.l IJfl!OU 1'1 llJ 

tl5mw IJ!lW'lJ~tlcieiueillfl~~ ~u1vilill1J mn'.l ofl1n11ll 1u~U llQf1'11fln tlcieiu1J\1W'lJ 1'liu ti1 BOD 11'.lei 

" irr1Jrrrn1 !l'f'li>lllllvl, mrn~mrr1>1{~~u1l'lliei1J (flp!l'll11Jmum: tl11l'flw1J'111Jminu1!i'u 
, . 

!fl'lJl'l'Jffl!Yl'l'J, 2553), 111.ll 162. 

47 .A .::t .., 'JI 
!'Jll~MIJ1flll, 11lll 167-168. 
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3. fll1 l~1Jrl ln1 rn1il U!Jfll111'1'1 fll:i i ~lnl'l il'VJ.J (Administration Fee) il'J'Wl~'W ~ i' lJ 
.., d SJ ft I .!j ii • 1 ii ..,. ""' d o t1J .J <:1 d "' ""d.li 1 
U\>l lfl1J Ul flfju1::flV1Jfll1'f11llfjflV '11lfl\>llJ1l1'f>l1'1 U ff1nl lfll l1 '15"! 1Umfl1J 1'1'W1'11'1U'U'\IV 1JVtj f.]!11'1 

'111il u flu m 1 l l'IUVl u ~ iut 11 'Wl1u t'i v 'W!Yi u~ fl f ~ 1~ u1 111u1llm l uu 111vii'm11'11:: u:: n 111~ nrnu \>I~ 
'1 ¢1

49 
ri1u V\1111fin11 mil ulJ~t~ um~u v1 uu'l rn1ru u1 fl~'W~1~mw~1'111.l1:: 'I U'!fu1um1u1:; rrn u 

fl um1 ~v1u riv 1M'tfll'lfl 11mlf u111u~vff11H'Hl1\>lllV mrn::1llu5'U\ll 11 u~vl!'ll ll lWV'W lll'u~ '1#1 fl 11 

;) l'l l~ 1J fi l n 11 mil UlJ fl 11;) \>I fll1i~ll11'111' v lJ Jl 1111iuiull1J1J~'U v Q ri' 1J 11'1\)U1:; ff~,] '11lHfl11 ;\'1'11 ~1J tm:; 

flt)11 lJ iu~ rn~i' u 'I \>lai1 '1 u u ::1~ um~ u 1uV\ll111~u1 nu u l fl ~'II tltltj f.]!l\1111 ml mm::t~ um~ um~u 
• • .. d ' Q • 11 Q ~,,' • • 

Ul'U1'U'UVU U~lJfl1l\lltlfll1lff1!Jff1l~llH~~ U 'Ufll1!1\>llJ1lW1J l~lflV'U'\ll~'UtlU 

4. fi1ui'u (Fines) 1umt11~iJ11Ju '1il'111ilum1 t11'1l'1'11J1lW1J 11it1~u1mllu mt11~llfl11 

riv1J11w111tttfll'lfl111J1lf u111 u~ vi ~1111'1 il'v !Juli 1~ ~ 1ll'U1J 1\111 fl l 'l~ '1il1 llu Nil~ 1'Vi l~fl 11 ~vi ~1111'1 liv lJ . . . 
'U v flu lflil 111 flrl lU i' 1J ll ~ l'U 1'U ~ ltflu ff)Jfl 11 dv )JVJ 11 H ~ nv lJ1lW11 UV )J~ l ufi lU fo !l 1'1 'U V1 u:; Ml fll1 riv 

1J11w11" 

• 
5. fll19'1V'lllU111V hJ'U11Jlltjf.]!l\llfl11Ucit1UIJ1lW1J (Marketable or Tractable Permits) 

1 ll u,:: uu ~ v v fl 1ut1ii'111\11~~0111u \>I 1.111J1ru 1J 11w11~ ~ rit11J11w1111~ 11:: 1ivff11J no ucit1uii t1 fl~ 
i ~u1l'lfiv1J '1¢11 l'IU~riv1J11w11 mmrn'1f v'llW111v fou 1 ut1tjf.]!l\llfll1u civu1J11w11 '1¢1 flci11tiv ~~ ll 

' . 
fl 11 )Jul tll 'U $1v~uritiUlJ!lW11)Jlmfl'Ufl111.11 )J l\ll V1\11'U'1¢1i'1J tltj f.]!11'1ffl)J1109'lt1ff1'1iifll1uritiU)J1l W1J 

u1 fl ~~u~il'~ '1il'1 ¢11 '1iil1'1 iiJ,11 !Jl'I \11llJ1uvii'111\11 ~ ,111 u tfl ~ v' ile 1'11 '1 flrn ll fll !1'111f~mm::lYlJ1 um t11 

d • Q Q ' 1 .% d1 .% d d 1 ·1 d .% Q Q 

1'1\lllHfll1f111JIJlJU1!Jl\lllJ1lW11 •l'IU11lJ 'UW'U1'1 \>IW'U1'111'U' 'Utlfl~lflU:: 'Ii 'Ufl1\ll'lfV'lllUff1'1Tifll1 

u rivulJ 11w 1111 li1 v luu1 ::qm11oilm\ll1m1if1'Ufl11fl1 UIJ !Jfl l 11 oil1'1i'wu1mn111J'lf19i ~ihi Qtl d1 '~ l rll'I 
I o "" "" ii: 'Jl-l "" "" 'JI: 1 'JI 'JJ: ~ I iJ,.: 

t'lf'U m1m11'W'1!1'1'lnm1 hm 1m::Vtjf.]!l\ll 111'lfti'U1Ul1'1'lnm1hu11::1111,fjh'U rnrn fll)lJfj '!f'Wl 1u 

"" • ~ 'JI 51 
lllfllfl11'Jj!flU\11N'] l1J'U\ll'U 

1• .. .. Q • 1 ' 1 • 1 ~ .• ' 6. fll1 'lflf11tJ~lJV!ff1!Jl1'1NllH~~ U (Subsidy Tools) l'lf'U fll1 'ttlj'U \>IV tlJ\lltJ,UlU 

ft'U (Grant) ~'~riv1J11w11$1u,tl1m111rn11~11\>11J11w11m H, fll11tt1~u Q'1u511111\>llltllif u~~lflllV\1111 
l'ltlfllifu1'Ulll1ll\>I (Soft Loan), fll11l\>l'ttVtJ'UlllN (Tax allowance) 1M'11ri~riV1J1lW1J!rivllfll1Ul 
mm m1Vl111'11J11w11 m H 1llu $1u 

4g.6, o' d.,. 3' 
mm1w 'lll1fftill'l 1m::flV1Jl)1111u::u1f11, 11t1,1\>11J, tt'Wl 12. 

49 .fd Q -~ d Q • 

lJlullJ lJ11111fl1l1J, lHM!l'llJ, 'tt'Ul 14. 

50,;. .,, .di ""' ,, 
1J'l1'1rn 'Ul1l1'till'l tm::miuq11'lw::mm,1rn~tl'l1J, ttm 12. 

SI .; ""' "' 3' 
!1tl~l\>IU1fl'U, 'tt'Ul 12-13. 
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. . . 
nn lJ'lil~llVl~ff'W!UftlH h\ ufiv 11iiflfl11il1::ff'Ylnflft'YINff ~ll1flli'lllJ (Environmental Effectiveness) 

.li ..:.':! :v :v "' QI _, ""' ""' ""' 

2. I fl 1 ll ~ lJ lJ ~ ::.i lJ ~!'Ill fl fl ll lJ ~fl 1J 11ftflfl11u1:; !YYI n !ll'l'IYI N 1 llm l! fl~ (Economic . . . 
1 ..::td • t:1 • ""' 1'JJ'iV1 .:. 'JI WIJI ~ 

Efficiency) 'W'Yl'W11lJ1Ufl11lJ11 lJl\11 rnnu~::!'I ~l!'lrn 11 i;jfllllJft'l'flH'W'Wfl11Ufl 1'11ut\1111lJftfl11::111JU . ,, . . ' 

~'W 11uiii 1!)'1 till fl~lflU'W iJ~!'lf NllH~~ 1~lJVN~lJIUll~!WlJU!'l1~11ll'Ylfl1 u foo1 mJ'll'WllllfllJftfl11:; 

1m::u:;u11 
• • y • • 

3. dfo.J11iJum1>1rnn 1 i1Hll1 1fl1'v~i'ivii ~:; 1ii!'lf 1~1111 ::Yim! mfiu 1 il!!nfl~lJflt1Yi 

u1fl1f~qfl1mf~fllJ m1'flm1iffiv f11llJQ~nnlJ 

. . . 
d • "' • 1 •• . q .,,, 1 •• . "' • d • ' 'Yl!)fl 'Wllfl~lfl'W'W !lJfl11 'li'Ull!Jll'U11!'{1rnlfl!O'W tu fl11 'li'WM'llli>llU'W'U!JIJft'Yl\Jfli>lllW'W'Wll'Wl!ft:: 

Vl'W !'{)JU fll'.i lJ'1JVIJft lJ 1fl1 iJ !JN Oll 1tt°1tlflfl11mli-u~~ ~:;lJm11 ft111 S ll lJiJ '.i:; ff'Yl nfl ll~ 1 

• •1'J/:Vcv <l".d .d "I ii .::I JI' 
fl1'.iU'.ilJ1>11 111'1JlflU!'l\ll'Wfl1'.i\U'YllUftU'W ill 'YINfll'Wl'Ylfl iu fou 11m1rn::m1:;1nmrnJJ1>1l~'l 

6. tfl ~v~i'ivu 1mJWfl11 llli fl1lru:: ~w 1iJ !'l!iu'lluoM'vuqw1fl 1i!;'~1 !'I ~~~::rl 1111' 

' .d.d ii "' "' 
1~fl1Hrn'YllflU1'1JllWlllJ'.ilJ (11ftflfll'.i Political Acceptability) 

!'I~ iJ 1~11 fll '.i 111 v fl !fl~ v ~!'iv 1'11~ mm lJ 111!'11>11'lf u v ~ r1' u11iiflmru'Ii'11 ft W'l ll UN 1ii1 'lf 

lJ lJ ~!!~I~ ll~ iJ '.i:; ff 'YI n Ill WI TIU~ lJ UNI?\ U 1 ~~I~ lJ ~ 111ri1if iJ fl\J fl lJ lJ ~ .({ 1lJ1 iJ U lJ Ufl f ~ ~ 1flUfliIfl'.i1:: tt 
t • ~ 1 0 .; ~ ' 1· •• 'W tUUlU (Policy Analyst) fl~'W'W 'Wfll'.i'Wllfl'.ill~lJlll'll~llYHJlJIYl!'l\>l'.ilJl 'lifl1'.i~:;!'(l)flflftll~fll.J 

' ,, ti • 

11limflru'li°~l~'l 1il'mflfi!)fl ftll lJn~U'.i:;ff'Ylll fllW fnllJQ~ll'.i1 lJ '.idlJVJ~11limflru'li°iit1'1WfolJrl'W 

. ' 
<><V I CV~ <V~A jl 

2.4 .3 !l'l'.i:; !l' 1 my'IJ an N w '.i:: '.il'H Ut\l l!J \11 IJl i>l '.i fll '.i fl THHH l'l'l 1l !l' ~u 1 fla a lJ '1'1.11. . .. 

n1il' M iut 11m lJ Fi~ mm ii~ m :;m 1 ~ m rn ii~ 1flUfl111J i wi'ivtrn :;fl l'.i !'fir u !'IJi'W ~ i fl 
• • ti ,, 

1l'Wl m1wl'llmm1tJlu 1~ii'flrl1;'1~w1:; '.i l'!fururu~ m1>1rn 1rnirnii~1wv ff ~tnfl llv 1J<1iu w. II .... .Uu t~ lJLJ .. . . . 
<!:tit """'""'<!lei ... ..,4.,,. 'J/.:11 d 
'li!J 11 '.i NW '.i:; '.i l 'lil.J t\lt\l\>11fl'.i!J~)Jl)1'11 ~I !Im l!lll !'l\>l '.i lJ1\>lrn1rn1'.i fl MIW lJ !'( ~ lldfl ll !J )J'IJ 'W w. II. . .. )J 

1'1>1Qil'.i:;!'I~if1~v111'1~uflQ11lJ1umJu'YI~n111 u fllfl ~ v ~ i'ill'Yl i ~t 11'.i 11 Jllll !'11>1 { iJ '.i :;u1 'YI~ l~ '1rl111fu111' . . 
11u1u~l'W1!JU11 i!1 ~1ufll'.i;)flfl1'.i iJ t\1111ff~ll1fl liv lJ 1~1>11lJW'W1l n ~'II v ~ 1>1'W1 lM flQ11 lJ iuil Ii~ 

nn urn!'l!'i !J'W fl Q11lJ1Uflft1 ~~ !Ufl'lf !J~ 1tt11U 1U~1'W ~ l~ '1tli1iJiJfl.J1~1uff1'W 'II !Jn 1 U!l :;1u Ufll~ u1 r1' U 
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' ' . 
'i11V1n11'l!ururu~ml'l 1 mrn1rni\'11Vlvih111m'iv1J VI .rr .... 1'111:Uu tl'!Ull11i\'nnn 

0 0 

u 11~m~N11~!f1 A'!\!~ !l 1 till ntJ ttm u-i i;1l 1m11~lJ1 iJ!l '1111 trrrn ll" m !1'1'1 fr~ v Iii'! m 1#11111'1lllJ1J 1rn ~ 111 

J, .. , ,... ~ J, • • ,... ~ ' ~ 
m11J11J!l'l1111rrrn )l"i'fl!1'1'l rn1 'lituuml'l rnn 1!1'rn!Vl!Jl1'1Nm1~1 '~ tt~flll1Jl1V11lill'lfl1Hl!l1J<1V111 . . ,, . 
!! ii~ 11.lll !'11.!!!1.l MVI q ~fl n IJ 1ufllHIn11fl'1iJium1li till IJ ii W11 u lJ !'JM u !) fl~ 1 flU 'ttU 1!'1111.l ~ 11 'l ll ll 

1111 IJf u Nl'l 'li!JU A 11.l fl 11Ii'l'1fl11a1!! 11'1 liv IJ !1'1 IJn all 1!fl~ll1llv '11l1!i'f111 )l"i'f l (1'1') { IJ i 1'*1ufl1111' l'l fl 11 

a 1I!11'1fi!lIJ111' ! 01'1iJ1~ff'l'ln111 VI IJl fl ~1 ~'!.! 11IJif1ll111 v '1 ;11~ I) l'1!~u~1flflu1'*!fl~ll1 !'l ll '1111 

a',,, • <V ,,, ""' v 
!i'fJ 11 )l"i'fl !1'1'111'11flil11flilUIJl~l'lfll1(1'1!! 11'\il<J IJ 

1'11IJ'il1VI 1 ~1 l'l!U l\!tY~IJl l'l rn irn 11flii'11Vi!l#1 tl11'1 fi !l IJ VI .rr .... ci''1 ;11 n l tt'!.l l'l 

!fl~!Hi'Jll'l'IN!i'f111)l"i'fl!!l'l{ 6 unrn'l'l '1¢111ti 111ila11111'lfill1J ri11i1rn1uu1Jfll1lll'lfll1 111il1rn~ 
' ' . 

fi l li11 IJ!U!'llJN1il'lii\11 on fll11111'.lui.J 1~nufl11 IJ! ff U1'tt °1!lfl1 llJ !ff !'l'ttl !'I~ !l ff 1!! 11'\fill IJ fl i19f!l 'U 1 !'lff'l'l n 
m11'*'11f V1u1m li1 rn'li1~tt1'!l ff'11llfll1 uri!lu1J<1W11 u11rn11 itt'1'.lu!Jl'l'ttij1.l IJll'l1fll1!1'UU!!iJU tt1'll 

. 
0 v """"' v .... .... "' ""'" .ct 2. IT11~ ITlflfJ!'l'llflEJ1'1JMflUfll11ll'llfllJfllll'!.!1!!1'EJ 

o 1Jw111 3 '1¢11M'f'l1uu11J'll!l1 "tfl~v1!'lvm11m11)l"rr1ffl'lf' -i11l'luml'l1m1'1111 

111ilri in111J 1uu1J 1111~ 1Jw11m1~'!.l 'J ~ 1llil'l QU 1~ff1ri'1Vi!l irf Hu 11~ 11~111' ~ n!l1J11w11·1huf fl11 i 

# 11111'1fi!l1J fi i 1u um 1'11m1flll1 nmm ~11l'l 1J 11w11~ifln11 m rn~ !l i]1ufl111Jf u NI'\ '!ill u 'll ll 11'\u ti i ul'l 

1m~n1IJ1'1'1JlJ1lff UUilmt'i"1'llfl11 IJ!ff U'ttlUA l'W a 1!! 11'1 fi !JIJ U 11~1Vi !J!U~ !'11.l !! U MVl'J~ fl 11 IJ'll ll11Jfl fl 111 tt 

ill'\ fll1ti!l1rnw11 l l'l u "fl iii a 1!! 11'1 fi !J IJ" 'fl IJ1!'101 1'.l u~ ifom~u ~lfl! ~l'IJ!l rn1 !J~fl rn um lJ 1 

1mri1n11U1'11Ji1W1I 111'!l ~U1~fl!JU 11~ fln~uri!JVIJllWlJ!l!Jfltia 1!! 11'\ll!JIJ !Ill~ 1tt'ttlJlUfl111J111J01 
' ' . 

111il fl nu rivu1JllW111m~ 111ilrrlv fl i rnii f flil''l'l f VI !'llfl 1n11IJ'lil~1m~ ff 1111l'lfi!J1Jl'l l1JV11~11'liul\!tY'~i1 

u!J fl~ i fl fl ml'l 111'1' 1flri11u1111' f'l 1uu11J'llv1 "!!tt ri 1011 fl l'11Jllw11" -iii l'lu 
' . 

!!ttri1n11u1'11JllW11lllJflfl1Uf'JIJfll1Uri!J!'IUllffUl'lllJfl~111JlU-i1#11vfll1tf1!!1'°11JUll~ffl11lf'j\UlllVI 

53 "" a' 9 ,,, ct .ct~ V .:'1 .ct ~I 1 a 
fl'!.ll'lVl1i'f !!!1' 1V111, "1J1l'lrn11 11.l fll1~1'llf1Ulll11 !1'1!!11'\ll!JIJ i'ffl11l!llVll~mw fll1ull!lUfll'li . . 

m{ U!J'!.l ll'l!J!Jfl l 'livl~ i fl 1111l'WIJl'l !!rn mrnlillfln 1m '1ttil1:JlmV11i1'1'l!l!!'1ill 1 u m~u1ufln Niil'l," 

(1'11!'11UVl'!.lnU°1!\jf]!lU~i'fll1'1'lrn'ttlu\Uoill'l fl\U~U~i'fl!1'1'l{ IJ1111'11Uli1'!'15!1'tYIJ'~I\!. 2553), 'ttUl 39-43. 
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2) ~~i>\'v~1!Yumila w1flav1JllfftN1h::m11 !.'lmi 

(I) 1 ~ l'U v~11'if v ~fl 1vufl1v11111ri~t'ii1il fl 1J 11w'lJ~~1l riv u1J 11w1Jvv fl ri • • 

,, I »J jl 
~tqCl<.':l'J) <.':l'J) loq "> o<:> •o<::i <:> 

~ll1llflfl'U'Wl!J!JIUl'U!l1lllll~fl1llUfl1!l~Ull11~flll'Wfl!J11'1'1'lJ1::1JlU'Wl11~Ulflllll11~flll'WfllJ11'1'/'lJ'Ull~i>l'W 

1~ 9) d!' roq ,,.:: 

!lllfllJ\1' ~!!1fl11!l!JlllU'W !Jfl11i>l~'Ull~ll1111~flll'Wfl!J11'1'/'IJ'W'W (!Jl\>11 l 19) 

(2) ~Hu1:: Tu'Utl'~1n11'1wu1m~1rn'l11~1m::a11nflil'v1J (1J11>1>1 26) 

3) fl n i\ rn u flV1>n lll 11:: ~ iu 1u111il fl i 11l riv u 1J 11 Vi 'lJ ~ill' v~ 'lln::: 1ttr1i11 ~ li ~ 
11ilflm1 '1~~v!url' (1J11>111 11) 

(I) u11J1\ll1J11Vi1J~1m ri~ i\ llUfl!J 11Vi1Ju rivuvv fl~a 11nfl av!J 

(2) m i1J1l'luil1J111'vli'u1>111u'Uv~"11w1J111° v'UM1!Yu~1lliv uvv fl ~a ~u 1flav 1J 

(3) \1'1111'1# ~u 1f1i'iv 1J U !\!ll l1Jl1W1J u11::m11J\1'11J1rn 1u nn rn1i'u1J11w1J 1 u 

d "" ;J "".d"' d 1 • 1 1 "'"'' ""' (4) fll111~::lflfl'U'WUlfllll'lJ11Ufl!fl1J 'Wflll\1'5Nl!H~~ U ll~fllllJll'l'l!Jl1flfll1 

1l livu1J11Vi1J Hm~ 'U!l~1\Yu 1111:: 11 u! $\~ 1wu1wv ih 11fo m1u11111liflm11::: uu lifl1~u 111il 

4) 11u1~m11ifl!f\u111i1111J~vvn 1.'ld'lu 211i l'l~rl' 
(I) 1 ttll~ft mu nm !l ~ ft1'Wn !l~~'W i:i t'hu l~ 1 u fll1 If fllflrnniJ fill U riv UIJ l1fi1J 

~1mmli~i\11ilfl~tiJ1'li1H~1u~1w1n~3 1>111Jng11mu11.Jl1u 1 H~1u (1J1m1 21) 

5) ~i:i11u i~i:i11u i~i>\'v~'llu::m1Jfl g11 murl' gu'lln::111ilril'li1 111'virn:; !ilmu 
' ,, . ,, 

m1J~1u1u 111'v11limliu~m19i11::mil ~::i:i1uuufmm::i~mil1J (1Jwn1 28 H11::1J11>111 29) uvn~1flil 

u1i:i1111J11N!ll!\!l~11'Ju t 'l11JUfoH11:: T 111J~l!Jfli>lllJ1J'11i\lll'Wfl i 111l 1J11>111 94 (i~1J11>111 98 #11u 

6) 1iu1#I~1n111il11 'if vti lli » milu 1J1'i N '1~ Ii f11f\u 1 #11ill>\'v11l 1ri1fl ll' 111'1u1iv1 $\ 

ufiu~u (m1>111 51) H11::uu11iu1.'lvllml'lu!!v1ri1u ti>l'Hn ri1uHrn 1il'11ml'luti11'*~1u1ur111 
0 """ 0 "" ' "'"' <:> "' ' "" 0 ' ' ""' 0 ' 0 ""' "" fl ll'W 'W1l'W \1'1\111J ll'W 1 U1l'W~1Uflfl'lf!l1Jfl11J\1'fl \1'1'W '11 flll1'Wfl l'll'W fl li>ifli>I llJ \1'1J 1~ ll \1111fl l l'Wfl lJ ll'l'llJ 

,, ' ' . ' ,, 
11'1ui>\'u mtllilm.i1u11uli1nu1'll'll1 fiv v1ri'munmv1ri1unv11lu 1m::ri1uli!!ll11il'i:im1'il11~1 

flll1'1'J'Wlllillm::ti11n rn1ilu1Ja 1ll 1fla!llJ (IJl\>111 52) l'~ll'llli~'W!Jl 1'*1u n~mrna 1!!1fla!llJ (lJll'lll 
,, ' . . ' 

58) 1'liu 'll 1 ! tl1 '*1l'lutii1°*~w1urm\ljutj ii 1H 1flav 1Jli 1.'lfon11JJ1!Yumu m1 'llfll'lf u~1\Yumu111' v ~li 

1.'lf ur;m11::11uu1nJJ11Vi1J H11'1mh 1'*~ w 1um1tl1::'U1\YJJ~uilT m 1nm~va 11m1i'i vlJl'i i1'111'lui>\'u 

7) fl n u1111rnv 1'1'J'W mil 1111::ti l1i n lJ IUUlJ a 1ll 1fl i'iv IJ 1 flU i\rnu fl 1 ttll 

fl Ill::; fl Vi lJ fll 5111lJ1111::; ft l1i Vi lJl U UlJ # rn 1 fl all lJ (lJ li>l 11 60) 11'J 'W ~ 1J 1ll11 l~'W fill 1 'VJ 'Wll ll::; i:i 

fi\ll::m1JJnutl1::1ilmrn11u mM'l'J'WVflfi\ll ::m'.11 (1J11>111 73) 1~ll~fli>lllJU1::1ilur;11 1>111~\1'll1J Hll:: 

11u1 l'W HllU i]u~ fl U'Ull1flll1'1'J'W ${ 1u 
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8) fn ru ~~ h\'i' 1J tl 11 lh ~ tiJ'w 1tt'Jin~11 lil 'bit ttl! ,\' 1Ufl1J Hl1 tl11 lh ~liJ'W'lllJ ~ 
Vitl'mm1~111tl'1~ mmrn'l'Ylnrn111'1'1'ivflru~mrnm1Vl~nru1i;i1'!nHu elmh~nv1.l1'1'1u ~llm1unn 
rl1tl' tl~l'WI ffnl ~ i1~tl11 fl II'~ tl'lu th~ Jj ll! ~U l'll! rl1tl' M 1 l! el Utl11 l1' ~ fffJ ~U l'll! rl1tl' m ll! fl\U~ m 1lltll1 .:t. " .... ~~ " 

11q11lJ111u l1~ ~u l'll! n 1llfl11.J IJ ll ll 11Vl111flum111 nn u 11~~u1'! l! rl1tl' fl~ 1u1ff111!!il~n11 fl II'~ tfl u 

m rnmrn11::m'lll'\.jtll1 1 fluttll'flmru'l111l m1 1m~1ivu 1 '11 t1111ufl 1flu1'!1 ::11'!ffltJllQtll (mm 1 80 .. 
tl~lJll'ln 87) 

2.5. J lll! 1Hfl 1 u fl l'!U llll\ll'.i tl 111'1N mil~ 11::il llll ti r1J1ffnufl11 ii' Oil OU fl 1iJJ 11ifo111 fl 

v"' fl1111lll! 

• 
111i1!!1:Uu1 (Green Tax) 111'0111ilm11111~ (Pollution Tax) f!lll~t1um~umiltl1~tll1'!Ulllfl~rilllll1Vlll 
.d_ I • <!:!. • ""' 1 • w d1 v v .,, .d .d "' J 
1'I ul1lJUl11l!U1'11 m ::111UlJ111'111 llll fllll '1Utl11tll11l!fllll'l11fl111 l1 l1'llflfl l1ll~ fl1J fl 1lll! l1'Ul1 lUl'l!tlfl'\Jl! 

' ~ v d """ .d .,, "" "" <!! OJ ""' d l'llll1' ~u 1fll1llll 'llflfll1111fl1'1ll1''Wllll'W1flfl!tlU1tl1Jtlllllll11'1 ll fill l! fHffnl !lffll1'fl rn ~tl(jll '!fl) PI GOU 

~ 1 ':.'II & I ii. """ v .d .d~ 0 "' "'* d "" ;f 
(VifJ) 'WU 1920 'IM1Jllt111 rjfllllll11'lllfl1111~\llll~ll1'Utllll l '1Utlll1'Wflllfl1lllltlfl11ll!l1'Ul11U1'1!tlfl'\Jl! 

111 flfl11Ucill Ulll1VllJ ll(h~ 11 ~mll 1l!1'I NU nu~ ll l lltflu1 ~ ll~~ q Wl fl lJl tl~ II~ fl 111l! flel l'l 11111il11 l1 Vl11 
• ,, »I • • 

nm111~l1'll (Optimal Tax) '11~11 ~11flu,\'v~il'1it1)Jl1ftllll'l1'1~mflrillu n11::t1111uf!ell'l11111il 1oiiu 1111Vl11n 

ti rill uv ti fllll fln l1':: l1' 111111Vl111 ~ u:: u111ufi~tnflti'u11 el mn wl'i ti !J''ll 1111'! m 1111!!umu~1flfl,f u 111 n 

1rnnu1'111~1J 1flu ,\'u u v nu 1 fl if mil m1Vl11if 11'~1flu1fl ~ v~ i'iv~ u ~'l'i l t n 1.ln !Jtt II' fltl11~riv1111Vl11,\'v~ . . . 
1flu ~~ wii llff Ul11 Ul'I Nff ~111'1 ti' ti lJV fl¢110

54 
!U!lll 11'11 nn l'i l~'] 1'Wtl1111 n1'llilty11 lU llff U 1 l! iJ ll~Ul!a~ . . . 

1ii1hh ::iYl'lii mmri lnfl 11 1ilv~111 nml'l1flnfi~nci111iim1111 tl'1'i1ltti!ty11nl11llu11'1tl' vuM 1 ,\' 
" . ,, ,.. . 

1u1'1l~fll1'1J nu Ut)Jl1 llll1VllJ1'1 Nil ltll1'1Jilfl11ll'j'Wll1 ~llltllhilu l '1Ul1'1Jll! fll1ru1J!Utl11'1Ulnt1Q1 ll 
,, ,, . . 

mru '11~ Ii~~ ll 1fl1 u1111ci~il1 u l1:: uliil ll1'1 url1 ri ty'll ll nl 1~11'!ff11'! uiltl'111 lru ~ ll1 ~ v u1~ ~ v t i1 ll ~ 1u1'! N 

l'lH'11111u11ci~J1~vd1u1::~mSv11t1'lrn1111::1~t111 t l'lrnm fl iluu11 tl' ll\l ~,f uuu1~~m-du~1oilu nu 91~ 
,, ,, ' ,, ' 

l1'mum1rur:iru1111'lil11uil 2555 uliil11nu11ll'fl'l11tl1::mft ~rn1u 48 l1'w u11~1mci~il1ii~ 4 mi~n 
't • "'::, • .,, 1 v.1 "I v d "" .,,. ..,,, v .Ji bJ 1.::1...X :;:; fJ\UlllVil!ltJQ1'W1t1\U'l'lfl~Ufl1::'11J1'1ll 'lf'\Jll ttlrnu11:: 80 llltl11'1U1Jfl1JU 2554 HJUl1:: 85 'If~ UJfl'\Jl! 

.d .. ~ 1 . d& "" & "' ,_, .. ,. 
~I'll Ul! U~ll1'l! llllll 1flfl ll tll 1l!lll1fl1 fl 111'1N11111 'If ~!Ul!lfl1 !l ~ lllll'l l ~lff nl i!ffll1' fl 1 u1::Ill1'1 ttll ~ lJl 'If 

54 -~ ~I <>' cl d "' v 
U1'1fl luUlJVi~ftl1'll!fl, 11tl~lflll, ttl!l 131-132. 

" m::m 1~1'lf 1'!u1m E1rn'!f1~u11~fi ~111'1tl'ti11, nrnfl11.l!Jlllll1Vlll, l1'mu m1ru1111Vl11'\Jti~ 

tl1~11'1ff11'1u iJ 2555, lu hUp://www.pcd.go.th/public/News/GetNewsThai.cfin?task~I12009&id~ 16848, (last 

visited 12 October 2013). 
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SI , t , SI 

1um1 ~fl flWtl i1!Yu~ i flflf 11'i !Ju 111lml'lmnfl1 m1tff11Jm 1>11 m 1 liu 'l Yi llv ~1um1 u t'ih1tit\!1ntl it !Yu 

1 ile:t A I ""' "" .,:, .1 .d ii ' "" 9 "" "" .,, ' .J' ~ ii ~ ii "' <!I 
11 IJ u 'l::: ff l'l li 11lViIJ1flU1'IJ'U'If1 fj flt! IJ ll Vi ll 'U 11'1U1UTIU1i !11IJUfltiI~1'11 ti rn 'l ti fJ fl 'l tl'U fl 'l ti 1fl 'l 1 I 'l ti U 

Tflum1>1rn1rnNmiHi 21i fiti flU~flt~umllm1J11tiflfln~nt11J11ili;11'1u~~w u11:::flnHim1>11m1 

ii di ' "" d "" "" " "' .J' 1:9 .,, Q .::! 1" ff'l i 1m 1~11 ~rntillfl m1 fl ti IJllWll 'If 111-I 11'1 urn wu nn u uu ~:::ff fllll m w1::: n n ~ flmumi; lflu 'lf 

2.5.2 l 11'J Nill! il::: a flll ru::: '116 ~fl l 'l ii'A l ii u n 1ll ri u:::il l IJ lU fo 1 ;r O'U fl l'l ii' Al iiu n 1llJ ltiiu u lfl 

~ •• 1 illlj ii I .d.A I "" ""' d .... a' 
flQ111J1Ullllltllfl'lffllJlHl'LI1fl'U 'lf •fltlVHIJu'l:::ff'l'llifllW 'lf1 Adam Smith Ufllff'lllj!fflffi>l'l'lfl1 

v 1 fl'Jll 1rn::: U!ltl'! u ilmu ii 1fl1 rn ill ti im 'I~ flril 1 li1 ti flllW :::'llt11mllt11 m ~~ H1 m1 ir1 ff ti The . . 
"' <'J "V _/ -1" V• ~ Wealth of Nations !IJtlu fl.ff. 1776 114 u'l:::fll'l W!Jff1u tflfl1U 

1. ttaflm11Jq9ill'l'l1J (Equity) 

11 ti flif t i'.lu 111.l 1:::'lf1'lfU'IIti1f l! ~ 1tlv1u1~lfl11'itiffll:::1~ u 1 tt u ri fl!~ t '111111 ri iJ u ti tj 

11w1tl fl 111J ~IJfl 1 t111>111JlYfl ri1u'll !l 11 w 'I~~ fl 'ltl'Ufl 1!l1t1tj ~ 1uu 1 ilflii'1mii1ii tit l'lumintflw 'Ii' 

lf 1ri tlJ'll!l 111tiflfl111JQtl n 11lJn1111 ill n i 1~fl1~un1ll ti 011Qtln11l1ii1titi1 tYIJ wu il ilu ~ 1 ~ d'J u . . . 
fl111J mmrn11'i1liY1Yiu fffl1fl 111Jffl m111'11 t11 ~1if v11 ill 111J'11111 ti flmw '111uni11fl fl 11lJ ff 11J l'l 11u11::: 

• ' l" ,, 

minnn 1u flnuli1ff'l'l m1:::mnnw:::tlt1111'1u 11 tinmw 'li'Yitl111'u '1~1 flv'l11 '1 iJ '111il m'l vm~umll 
I 'JI f I 

11'i !l nn 1Vl1Jv1>111111ll ~il't1J\[tl fl 011mv\11n1::: 'ii l~ 1Ufl11m::: ii fl 1::: 111 fl afi iii 1ii1~ rn 1u 111ll'llu ~ 1 Yi 

u1 :::'lfl'lfUl'J mrn fl1'l uu nf 'LilfflJ!l 11tl' i ilu u v n ~1nil'fli1VI~ l'l w 1li111timflw'Ii'm1 ~fl t~'U 111ll1>111J ri1u 

I ii d "1.d Q I <v I ,>'j Cl o ..:S I .d <v 

U111fl 111Jff11Jl 'l \l'lltl 1 N!ff011lll1Jfl111Jl'l1'Ul! i>l fll'l l 1flU flll l 1fl ti 111fl11 IJ lU\11fln'!111:::11 lll t'l'l l!l'I VIJflU • 
mw1:::1>111Jri1u'Ut11~1u1u1w'l~u!l1J11mat.i1 !'111Jri1u'Ut11~1u1u~11'1u1w'l~ u~111n11maii~fln 

'Iii 'l::: 111ll1'111J ri1u '11!l1~iu1u 11v'10'LI1 n01 Vff ll l'U::: ff 1ll !J fl fl ll'll !l 111~11::: flu idi 1uti1J 11IJiali11>11 IJ 

y 56 f de:t vi 1' ii .d ""' .d.::t liJ vii "" .::! :ii 0 "' 

fl1U !'lfU flU'l'J)J'jlU !l'JIJlfll'ltl1!ffVllllllJlfl flU'l'J)J'jlV !fl'Ut1Vfl1'l lffVlllll'UtlVi>lllJfllMfl 111Jffl!Jl'l\l 

1u fln'li11:::mll (Ability to Pay )111't1 'lilt~'U!llV flri11fi!l 0 !J11iivmil1uil1'11 it'i1111tl' iii'urn1 ri1uflu 

~ll1w'101'1'i1iluu!l1Jfl11~~:::1!Yvmll1'1'i1ilu 

"fJ'IHlflllW Ylulit;i1fl11, fi1t1imvflQ'l11J1amrnti11111:::mrn1llt11m : lllfl'l'l!JllQUll:::tttifl 

""' 0 "' ""' """' ii fl!J111J1Ulllll, (fl1~ll'l'l'ilJ111Ufl'l : ffl1-lflWIJW1t\)f:\!'lfU, 2542), 111-ll 65-66. 
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uu1fi1>11~01nu1-1 i1m111mflu n> > !11'11111 lihnm !h lflJ!lU!JlUl n l!ftfl1111mflu 

li1Wff!11JHU (Principles of Absolute Equity) 11>1oav1-1'1n11'1'.lfll1Ul>l'1HtffOflliill1m11m1~1l'i1'ltlU 

U1l~l!ft f1111l!Hflunnuff'm11'1Ji' (Principles of Relative Equity) Olll!ftflll~1u1umii~l>l'll1tilo1nurl 

i' J! tll1 UU!Vl ounuiJ1~1a'llU~U~ '1~'!J'u ~lfli' J! ll1Vlll1 OU !VlOU rl1Jl11llJl1'llJ110lUfll1 !ff Oil lii'UtM~ 

<v I • 57 2. l!llfl11111JUU'WlJU (Certainty) 

fll 11~1.Jll lii \>\'in !J111rni1>11uuu11~ u ii u ll U '1ij11 u ~I flu J! l U Ill iJ t 1'111U 11 fl 11 

111 ~1ilu111ii u11~1nm1ll1>11~u111ii 1111uuiiuvuOl>l'v1i~vtjuuiu JllU'Ull1m~r-rnil1'limu!l1111v1 ~ 
'U MiJ10~1J1>11~1J!11ldho ~tff 0 mii t'lfu i' J!I>\' ll1U ()JtYfl l! ft ntfl\U 'If~ !~01rl Ul1'111 u11'Jnfll11'111111ii (J!lU 

111ii mHhu1tu u11~flnll1>11nu) vci11im~u'1ii11iJum1v ~1ilo111iimmrnfim1tu111ii~1>1ul>l'1wi111~ 
" . . ' 

'1#1 nui11ilmu1>11'u rnn l1'mui1i1uiiullu u11~01~1vm~111V 1-1!lm!lo1111llcil'i111un11'1111~111ii 

~~9i'v1'1#i'fo1 mrnci11 '11 tflul>l'u u ll fl~lfl~1flif ul>l'v1ilv~iluil1M'i«wn!1111u H!l1mu1,11!1~ i1>1oil 
' . 

'llll 1J a fl#! 10 fll 1I)'11~1J mii 11'1"!l'!Jl'l11~ll111u11iiflfl11nOlllJVJ11»Ifll'l111 llJ !~ ll '1~lluurlll1 ~ 'lll 'llU 

Adam Smith !MU l l ~lU 1U 111 !Jff l'lff 1U 'U !J1111i'J ~~!ff Ulllii ~!J1'1ln ~ 1 ttuni' ill>\' !J1 !J ft fl'IJ tu ~~U uu !JU 

!l!l~mm~1u1~u1 '1ii1flu '1 ll1>11!1l!ftfll111!1l>l'll~fll1 'Ull1iJ1011>1iJ10mi1 i>l!llll'l ~u fll1'll11 ~111ii ~ll1li 

'Jn m 1111 ~1ilu llm~u 111ii~ l1'~1>11m1rl~1iY0111ii u ft~ !im 1ilmu1>1~m1u1~u ~ l>l'v 1'1111 ~ '11llci11i1>11 uu 

3. 11llfl111llH1'~1'11fl (Convenience) 

v • 1 ')/,,.::I .:::lllJ i/<v .d .J ~ • .d 'JI .::t .:::1.:::1 d 1>1 ll ~1'11 11 r;im Olll'IJ 11>1rn1111u!l'~mflmfl1'111''1 'lM v 1u>1u01'l111n!l11'1 r;it !l'Ofll'IJ um 1!111'~'11fl1'1 u~ 

'1111~mil '1~uri 'li11n111~!i110'1~1.U1m 1'liu 1ull1~mmfl111>11mrn ll1~'lll'llu~t1'1u'l111mmmrn!i 

> 10'1~m'1111~111ii '1 #!~~ lltrlvii1q~11U'1'1i 11 !VI 11~11'1m1ml1'1i 11!Jllfl'U 1Vtflu11 u '1 #I ri1m~ !H!l'O lu ~ 
11'1>1I~1J lllii nl>\'ll 111'~ '11fl1Ufll5tfiU1'1NlJ1fl'1~!J111ll!Jfl11'UUff1~t.fi1a1'1#J'Ull1~IffO111 ij ulJ1U11'l0fo • 
' ~ • 1:110 .::Ii/ _,:; • ii dV .:::1 ii '1ilo .., d 'JI '1J1 l\U lJfll 1 f1111Ul'l 11'1111~lll'IJ\>11011'1'Ull1 l'llU 1111'Ul 1fli>l!J1!1>1 rnuq1 ll N 1!1'1111lJ!fl1Jl! N'Ul1 

11 ill m tU ~t1'Ju U 1Ut1!Ju tt N '1fl!lU1 flW1 til!J1 ~\>\' ll1tlmu1>111fo1m rn'Jln ~fllii tflu W 1t~u U'l'lU '1 #J t~!J 
• 

1111 !Jl1'~'11flUO~!ffOll lii '1iil>I' ll1'UU.fil1'1JlH '111'1111 ~ll llJ '1111ttffutU~ll1fi11tli10u11~u1111U tflu 

l>l'u" u ll nu1 flfll1ilmu1>1'li11n1111u m1 '1111~111ii1rn~l1'0 iu ~ ll1>11nu111ii~111m~l1'um\'1 1111!in11 
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11 'if v if nl UQ1111~ 1u1'11 \11 fl mi ~ti n:tl i fl 11 v~f utl i 11'ifvfl11 v ~.u ~tl l ~1llufl11lJi111 !'1 llJ lJ l\11:i 1ll11l'i 1 

irt v~u i nrm if wwih 1 ttinmf ii u ii lf m llu !lul'l > i vi>iv fi'1 '1/J i ti:;::: ti i 1 ¢1 111 v~il i flu m 1>1 > iif ~v~:; :::11 ~ • • 
.;, . . 

1'11i;~l'Jfl 1ii1fiu11m1~vu 11'if vtlf u 1ii1fiu irn~wuurn 11'ifv'l1~~1'11~tlf u 1>11lJlJ11'1:;1 19 

lJl!'l:il 16 U\]jq]'~11 "ttwil1tt~111'1l'm~'1 i\'1~~~mi~~~l1111'ifm:nutl11w'll\11fl11!l~ 

• • • 
v1utl11llutl i1llv ttifl 1111111~~fl11t1~tl:; :::tl1vvmiv 1tt1011fl1llJff flti:; mmnh 1 tttl1 luflM~ti:;:::tl i . . .;, 
111 i1lfuillu !Tu \117 iui>iv ~1 '1iu it!:; ~tl1 M 111v~iJ11lum!'1:; ill ~v~:; ~11~1'11i;tlfo1ii1fiu11mwum'Y! 

• 
l'lllllJl 1>1 > l 22 ri1m'111'1fl11 MU:; ~ti lu di'll !l1J!'ll\11 lJ lfl tl' v m w v~ 1 m! u 1ll u 1 U\11 llJU:i ~ m ff'll!l ~ 

i'J!l1U1>1°111m:;m:::m1~l1111111'11v \11llll111'1'l 565 vci1~h~1>11lJ w:;::::;1'11U\J!tY~m'l'uO fl11JIJll!llWl::: 
1" ' "' 1" jl ' "' 

tl1i1vQ'IUfl11t1~tl:;:::tl11vi1tl'u 1iiMtl't,)Jq]'~:;wil~tl1u1mmlinhijw1 1'liu 11iitl1 ftlfl11!l~ tt1v mw~ 

3. w1:::11'llii'f!!tWim11~m~e'luum~11nu vu1. 2456 
• .I • 

w:;::;:; l'llUt\!tY~ II uuil\,J flU 'll'll'~'llU 'I u ffJJ!Jf 'llfll 11U 6 lJ11>1 Q ti:;::; ff ~r11umm11J IJ lJ 
1" 1" ' •• 

flH l flft11111:::m:; tllivvll 11Vli; 11~ 'Imm cl~tl 11'.I flt!:; :::!ll '11TI1:; l'll!l1tu 1il fl:; 1 '11 v u '11 tl' 'll'll'~ i111lu1'1i <M nu 
• • • 

m:; fl 1U1Jlllll> tllivulJ11Vli;'Y! 1~tl i 1>11lJw:;::::; l'lltl' t\!tY~ 11uull ii~~il 
• 

lJl\1171 119 U\]jq/~11 "M'wi1111'~1m'l1 Vi~ 11'ifv'l'i1¢11utl:;:::m:;'l11']1M'llu fl'1'1 
• • 1" 1" 

mw ~u 1mm !lum1 if~'ll!l~111vif~tl!Ji;i11'111 'l um1mlliJu1m::: ml'ifl'ruoil11~'1'W11iitl1 t11fl11M il~ 

ti1~1~utl111 'if v'l1:::mmu !lmllum~ff't\!u> 'llti~tl:;~'lll'llUtt'if v~tl:;:::'ll1'11u Ht!:;::: tu'llu-i1llr1'utt'if v 
• • 

'Y!~mmu'l uurntl11 'Y!v !luu:::illum~ '11¥1011 m:;~ui:Uu \11 fl!>! rnvutt'if !lfffltirn 11m1i>iu~ 1¢11' u 

V'lj\]jl\11 u1m?i1vi1 ~1.iihflu~v~:;nN 1 'YIEI~ l!Jfl 1ii1fiu 11 m~vu tt'if vtlf u 1ii1fiumi~ttrluurn 11'if v 
,, ,, ' • '}J 

'l1 ~~1'11~tlf u u11:::~v~ 'll11 '1 '1i1~mii Hi~1vi1~ v~1lf v'l um:; 'II u.i if ~m li1tl' m'lw" 
• ,, ' ,, JI ,, 

mm l 119 l11111Qti> ~ff ~fti'iu~~llm!l~ m:;Vi~if ~'ll!l~M~uttci~tl1'11~uttci~tl l\11llJ 

n>rn'll1~1m:::1mci~J1~ll'ljE1off!H~u 1'liu 11iitl1 cl1fl11ti~ ttuv~ u~ 'Y!~mmu tirn~uJ11llu~u vu 

1llu'Y!l~ff\]ju:i'll!l~tl:; :::'111 'llU tt'if v~ ti:; :::'111'llu '!'1itl:;::: tv'llU i 1lJ nu il1tt1fi11m:; im:Uu \11fl\11~fl!lU . . . 
tt 'if v ff flt!:; fl 11uu i>i u ~ 1 ¢! f u v '4\J!i111 u i fl m w ?i ivi i ( \fo ~u u 1 ti ii vu ~mll um lJ m :;'llu ri ~ '111~ tl i u11::: 

wiw 'l!U'Wl'l) ~~Ju tt rni'f~~ ~'ll!l~ M 'I wmci~J1~il1 ¢11\'lu 'YIN tY\]ju:i'll!l~ti:;:::'lll'llU 111 ml'lu '111 ~ 
• 

tY\J!u:i ui>itl1:::'111'11uil1 ¢Iii '1'1/ti:;::: 1v'llui1 llnu ii~ 1iiiifl11 llil .i1111 lJlJ i111:; iii 
JI ' ,, JI 

u v nu 1 fl nu Vi ~a ~'ll!l~ 11~ 'I uutt ci~tl i~~ flci i1'1iH~uui\'1 m111:; iilu~mvufl l)IJG~ 

m:;~~~~'ll!l~11~lun:::mihutl11nu¢11u ~w1m1 3 M'lttr11ilu11JH1111mvil~ "mrnnhutl1~!lQ 
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11wMv1u l uv iltl '1 \II U'll v~ :r l 'liV ltu l ~ n :r '1 'l'I u u11 ::11 m u1111u:r1u ~nil ml1 ri u~t'lli>l ~ iitiiv~ 'llV ~ 
:r1'li!lltu l~m '1 m1ill1u" ~~\111ung11 mu:r::111Ntl:r::ll'lflu lutl1rivl)111u Muntl'11llu'llu~f l! Mu ti 'l'l::m 

• ti • • ' 

ei1tu lt'll\llYilJ111rn!l'~H 12 '111ii''l'l::m :rJun~ul'ntuYi'lluwuun '1 tl '1illuti t'll\ll~!l1i'lu~YiiJr111un1H '1iJ 

inu 24 '1uii''l'l::mu1mtrul!1u"1hu~riih1lum\ll:r1lii>\'u~:;n1~ t 'l'l'IJ~ lfJ n '1iJ1nu 11 m~uu 11rutlfu '1iJ 

1nu11il~11rlu Ul'l'I 11reiJ~~1..f ~tlf u 1m::i>\' !l~'li\ll 1'111~uri11 '111iwrii>\'u~1!Yu'1 tl1um:;rh~11~ ~'ll!Nriif~ 
!Hmili 10\lll lJ11 ll f1 nu Nflil 1 tttiil'llll1Wil i>\'irnilu N'li l u • • • • 

uwi:r1 119 'I'll U'!!J\j~i1 "tt'1uil1tt'~11'lll'I Vi~ 11ru'l11ili1utl1::m:r111'1 1tt'ihil'u . . . 
u11::rniJiiru'l111ruif~11'l '1 M1'Wlultl1 t'\11111u~ ii~ ri1~1~utl1 11'1v 'l'l::mmuilu1ilum~l1'!!J~1'11V~ 

tl1 ::'li1'lfu11rvritl:r::'li1'liu Htl:r:: 1v'lfu-i1uilu 111v'l'l::mmu1mi1utl1'1'l'luiluv1uu::1ilu111~111'10'1 
' • ti j/ 

lU'W TI'IJ~V if~ n;l\1111 JV~ !)ff ~l!1\lltl'mm1mil u vu \II 1 l(J~ !l fll:il~'Wl rv 1 uuiltl l ft lfl l1V ~ ii~ ri1~1~uih 

11°1v'l'l~mll'iu$1~ nrin ~1l'liJ1Nui>l'v~1::11~ t 'l'l'IJ~lljfl '1iJ1numull 11'1vtlfu '1il1nu11n11rluul1'111°1v 

J~~1J~t1 fu 1rn::i>\'ei~'Ji111'111~u fi1 Hliwril'l'v~1ifo'1 ii 1 u nn un'1'll~~1iluVi'IJ111ei'lf111 '1ffi11!Yu111u 
• . . ,, 

!11l11UU\111U" 

uwi:r1 119 'I'll li1\llQU:i:ff~fi~u::~umv~uiltl1t'\irrnv~il'Wlilu'l'l1~!1'!!JU1'11!l~ 
tl1::'li1'liu 115eiritl1~'li1'liu Htl:r:: tv'liu-i wilu 1~vm tt'1nl'l~ ~riiJw'IJriv~ ~n;1\11111v~v~ ~u1?ltl'1rn 

111eiliui>l 1w~vnn 1~m1ei 1'Wl111ri~J1 ~~11\lln~Nu1 nu1\1111 119 ritj~~um u~u11ri~tl1il1tt'1nl'lm:r 
IV Ill ti • • 

~uiiiu \llf1\ll~neiu 11'1 ei!l'ntl rn tin'f1~ m\ll:r liliJ'1 ili'U'!!J\j~1 tt'v1uiu m m~1l'i1 (l'.lu~uu '1ill1tll1uu~a 
"' ,, rv ' 

1ilu nrnfll1'11Uff ~'1'11~tl1u11::'l'ntii'li6ui'l> 1un11!l'4!\Jl\ll l tt'Vi~ll 1Jl'uu11::miJ.firu'11111vif ~ 11'1 '1 M '1 tl . . 
1'Wlmri~ll11'lf'W!~tnilum\ll:r1 1191i'lei~u1nmrn:r::'li11111uill'lmum\1111 I 19 '1'11 u::tiei1tt'tnl'lW'IJ~<J 

~ ~n;1\ll 111 v~v ~ ~u 1?ltl'vu111uvum1u~eim 11~u11v1uu11 ri ~J l ~ ~ 1il u m1m::'li1ri~'Wl11 ~ n11m1 
• • 

'li11tt'1mri~tl1~u1iiu mum\1111 119" tl:r::nvuilum\1111 I I9 '1'11 '1illnmul'lt'l'l'IJH~um~ni1 

lJWl:il 119 enili1u l l'lU~m::'li1fll'li>\'V~:r::11~ 1 'l'l'IJ~lljfl '1iJ1nu llllJU 11J<Jlif U '1iJ1nu11 n11rluUl'l'l11rV 
j/ ,, • ' j/ 

n~~ln~tlfu 1rn~i>\'v~'lil'l liifi1 HliwYii>\'v~1!Yu'1 tl 1 Ufll1 ufl'l 'll ff~tl'l ui'l'IJ11JV'lil'l Hfi11!Yu111umri1uu 

ill1u ~~m11tt'li.-i1'1ifi l 1'1fli1urii>\'v~11Yu! tl1 umrnt'i'l '11~ ~~1ilu Viml'lum1 t1111u.i t 'l'l'IJ 1'1utl 1'l'lq'1Jtj 

v ~ _, 
4. TI'l::'ll'UU!U!U\llill1'11llu'l::l1l'll'l1ll1~ VI.II. 2485 

" " ,, . ,, . 
w1:: 1 l 'liU!!J ti~ 11 u uil IH\11!Jtl1:: ff~ fi1Vlv ~ u 111v~1rn:: WWI u l u 11 ri ~tl ll Vlei n n 

• 
'lil1U1~'1'11U nu 1wi::tl11n fll1 fflnl1 l\jUlnfl till:: <l'4foi1' nf WUl mtl l l U'l'I N'liilU:i::l'llU il1 tttmri~ 

67.Ji~.,, ii 
l1V~ll'lU1f1U, 11Ul 384. 
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. . 
tl l'lliM m 1•1mu1::'YIm1rn 1~1i't1 ~ ti!t:1111t:1 11'1 ull m ll'lill u 1~'Yllm1'I u m.i 1t:1~ rn iH' u Hl'l 'liVU 1l'lt:1\111~1 u 

Fi~ nnl'i w1 ~t~t:11.U t1~nu Fi~ m 1 'lill u1~'YIrn68 

ll11>111 4 1111tt'ii1ilt:11ll'llv~f11i1'lillu1~'Yl1t111in~11 "n~nn~nrn'lillu1~'Ylrn 
"' 0 .J d jllil jl 4 :' ~ .Ji "' Q "' • <!:I r : ,A Ul'l'Yll'llUt'Yrn111tl'llJl'Hlll111t111•rnnn mu rn'IJl 111U1Jll fl~ 1~mt:1111t1ummtvrnm'IJ\111mrn 

mrn<l~~1u m1mn111\lu1m1 11'1t1nn !Jl'lflm mm ull~11 mt:1mllJ11llo~m1 ilv~nu1111mi!t:1111t:1 
"' "" : "' di : .d? '1 • ll'WlOl'I Ul flUl flll11lJM fll 1 fUJUl lllJ'YI H 'Ul'li WQ 'Wl'lli11 'lillU1~'YllUl'l1t:I" 

"' ..,.,,.,: .d ~ "' "" : "' <!:! • 
U'Yl1H.1Jt\Ji111'1lflt:l1'11v~ou mrn1u !JllllllW 'IJ'YI NU1~1011nt mu Wlll!Jl\1111 28um 

• • 
w1::1111lrtyq]'~U ii~~u 

• • • 
"ttllJil1tt~11'1Vl~l;!llffot:1 'lilOffW1 'lilflfi'li ttl'1ri1t1 11'ivii~u{IQllM1U1'1NUl 

• 
'!ill Un mu 11'i1n'll 1 tttl ltl'f ml'u m wuri on lW l~U \! 011 'i vo nu 111111 . ~ . 

ii l ll il1 ii ~1 l'lu ci vutl l 'Ii ~Vi 11 tt'tnl'ltl'l uVl'!J uritl 11'1 l ll n n ll'lil ~ 11 'i t1fl11 m lld'lu w'IJ 
• • • 

!l~ 1u 1'11 ~tl l'li!lU 1 ::mu ~Ulll u'rl 11tttl11 u 'YINU l 'li!l U 1 ~'YI ltll l'Ju VU W 1 lt:IUnlfl'IJ \111 m rn fll rn n Ml 

iJUlnll 11'iv!l'llll1Wt!Ull1t:1" 
• 

fi1UJNl'IWlllllli>111 28fll!JlHtlWO1~tl'Ju 2 u1:::m1 l'l~u . . . 
u1~onmo 011Vi~1,j!lNt1t:1 'liloff'w1 'lilflVl'li ttl'1ri1t1 11'ivii~u{IQ!lll~1um~ih 

_, .. 0 1 • : "' ~ ' _, .. ~, ~ 
'li!llll~'YllU 111ll'Yll 11UlllJU!JU\111lt:IUflfll1lW1~111Jfll11llfll11J1 tllll WllJ11rnurn 'li~fll)Jl1(1Ut:lfl 

',, ' ,, 
Mtl'lu 2 mru 11luri mruurn mtli\1Vi~l;!llNllt:I 'lilflffl'll 'lilflfi'li ttl'1ri1u 'f1°1vii~u{IQllM1um~tll . . . 
'li!lU1~'Ylltl 11'1u1JJ~1li'Mtl'luel'uw11uurimnw1~u!ln'fl'ivmrnn1111 m1~mru1'ifl<N mtli\1-Yi11tt'tl 1 • • 
tl'!u vu l'l 11t:1uri on tw l~ u \! 011 'ivm1un1111 l l'I t:1o1 tli ii iJ1~1~1JO ~n 11o1 ::Vi lrn111 i1tt' llJ m 1m::Vi1 

11'1tl'1~ tfl1nul'iti'1on m ~Vi nf u 'rl11tt'tl1tl'luvuw 1 wurio n tm:::u\! o'f1'ivm1un1111 ~tl'lu1111lJHl'I 
• 

ufl11um~mi1J nu momrnn'rl111'11JJ-Yi11tttl1tl'Juvui111 lt:1Unfll1 twl:::U1JOl1'ivmrn1in11dmihi 

1lml'l im11JJHl'l69 m1:::~11'1N11Jumw11 2811rnurn$1v~1:::11~ t 'Yl'IJ~llJO hhfimnm~vu l1'it1uf u 1JJ 
• • 

1nirn't1~TI'um'Yl 'f1'iv'l1~~1'11~ufu w1ll1Jll'111 3711rnurn 

u1 :::nn ~flv~ m1 ucivt:1tl1~1tt'tnl'ltl'lu w"1Juritl1w llJ nn 1J'li1~ 11'ivflnt11ll11'lu 
• • • 

Vimn 1u 'Y11~tl1'1i!l u1 ::'YI lU uu t1l~'rl11tt'tl11 U'Y11~tl l'lillU1 :::mml'luvu \1111t:1urim'IJl'l1 m rn m1 

u1l1111 iJUlnll l1'ill!l'lllllWvu1iJ't:1 i11l!J11rnflv~ . . 
mw11 28 11rnflv~ iJ1~rlmul'llJlW1JllU'll!l~tlm'ivflnmll1l'luVl'!J\1~0).lcivt:1 . ,, ,, ,, 

vvo1J1i11l v~ll<l1rn w:::vdN i 1 11~::: riv 1 tt'tnl'IVl'!Ju rill w111Jn 11 lJ'lil~ 'f1'ivt11~'rl11i1tll1u 'YI Nil 1 

'li!lU1:::mutl'luvuw1 wurim'IJl'lrn1 rn mrn1!1111 !J1llnr1 'f1'i!l!l'lllllW!lu1iJ't:1 ~ml'lutltym 1u'YIH 

ug u~ 11 $1 ti ~u ci ll utl m :j ll fill m ll tl'lu W'IJ 1 u u1 lJlW tvi 111'1 ~~ ~::: Hl'I i>l llJlJl\111 lU ~ ~wtl' M l'Ul ~ m tl' 1 ~ 

68 lJl'llJiloA' iiullwni', trv~t~t:11nu, 11tl'1 386. 
69 <vtl ..,..,..J,,,._ jl 

!llJll1\11U UlfiWlW'lit:I, l1ll~ll'llJ, 'f1Ul 25. 



39 

' ' 'hllnin o 1>111ucrvu1fl1'11~fl'lVl'l111 m :nJ ci v oll 1!11vcrnmil1 l'l u w m!u riv 1 tt'in l'l '1'm1 :n vu ri 

!fllJ 1111 mm m1un1111 lJUl 1111 111!l!)'ll m1'i!lmiro111v 1iJ 1u1'11~u fii!~ m lJ'!fin.h~1'1l'W 1f!vvfl . ' . ,, ' . ,, 
fl 1 ff~ m lJ'!fl'I ti :i ~'YI l'U VJ 883/253 2 ! l ll ~fl 11 iJ!l~ ft'U!!l'I~ fl 1:iw\'1'11fll11~1Jl OU lVJ lJl)W 11m\>1111~'YI1 'U l 

,, . . ,, ,, . 
'!f11tl:; ~'YI l'U!!11~'YI HU lVJ.; ll! 'illllJft1J'YIHU l'lf11tl1~'YI l'U 1'Wl'll111Yi'WYi1111~fl11'1f11U 1~'YI l'U 70 fi ltt'Ul'I 

' ' . 
lJ1'11 J!l'U IJW!l ll'iil l!ff O 1 u 'YIH'lf11tl:i ~'Yll'U!lll 11 Til 111'1nm!'W 1'YIH l'U fll 1tifill'~11 !1lflU l!ffOVJ ~fl 

' t ,, ,, 

tlifoou 101111 ci ~ r111il11iltj ru11m1iJ1num111 J!l'Wrh1 lft ~vi'n ci nr1ltt'W1'111 uv111l 11llvi 11ri1tl"u1iJ 
' . riv 1n1nl'la'Wl'lnourimfll'l1m rn mrnfl1111 !Jtl11111 111ll !)'11!111'i!l'Wliro 11"1111flll 11fiol1~flucivou1fl 

' ' ,, ,, 
1111ci~ fi11ill'lil1Jru1111'i1numm l!l'WYifl1ff'~vi~flci11fimul'l11 u!l11\l 11fio111ci11!u riv 1 i1'1nl'!a'Wl'l110 

urimfll'lrn1rn m1u11n11 lJU11111111vey'llmmimiro ilm1lJfil'lmlJlJll'l:il 28 11rnfl'v~ 11 ii111i'u~ 

~~11Ju~v~1~11~ 1nfl~lflfl1iJ1flucr!l~lJ 111vtli'u1iJ1nu111i~uffumn 111' mf~~1i,t1ru mlJ1J11>111 37 
' 11 rncr!l~ il'll'llfi 'm1>111 -w:;~:; l'lfUtytY~ fln'lf11u1~mu 1'i .fl. 2485 111u1JlJ1111'i1~u11 ci,1111u11M' 

,, ,, JI ' ,, 

'!f11tl1~vnu1vi11!u iJ1"1'i!tytl1'~11lJ~~ll1u1flu11ri~ll1ih.1'11'1iu uiJ\l1'111111!l~11'1011u!l~ ih il'lu~u "1'10 

5. 'W'l~'ll'llUty~fll'l<lllil'HlH!"U 'W.11. 2535 
' . . 

1'i1~1 l'lfD 'l!tY~ 11 uuil llu 'YI u 'l!tY~ Yi 11\01.,\' v~ fi 1J fl n ill'I fl n iJ !l ~ fiuu11~11 n1 'II 
' ' lJ11Wfll'll~ll1 2 ll'mJru~" l'l~il 

' ' . ,, 
l1' fllJW ~!! rn 1i1uYi11\01'll'!l ~ ft1Jl111'J 1 lfil!)J flHUtl'IVJ u~uv 111 l'lu1111>Jf lfil!)JU u 

1l'lu 1 u1>11lJm1>111 25 '!! !)JtY~ 11 " 1u mtll ~ll1111>Jau!l 1urill1 i1'1nl'lm1 m~vl'lf vw1ri~vy!l111'01 u 
. ' ' u 1nru1m\'11i 0~111 v~Yi~!l~ i.11 ~ cru fim111>Jll'u .r~~ll 1 tlil 1 tt'uv111l'lm 'Hl'J f 1m!)J 

,, ,, ' ,, . '' 
(I) umi~tl1 'YIH1~moll1 VJ!l1ull1~1"111vYi1riiJ11111md'1111vcrmuYi1iu1111 

~~!lQtu1'11m 1iJ111m~fl'lJ !1'fltl1fl ilm1 fl'~ fl'JJ11l!lttil'fl11 JJlJ~ ''ll!l~lJfll:i!'YI~~~ ~ tl'l1l'!u1111>J 1tt'llfl~u 
111llu111'v11~v!l~fl'n1l'luwfl 111'ml'lu111'vu1u~1l'lu~m1~'11uf 1'ill1~tl11 rn 111vriv 111'1nl'lm1m~!llJ 

11l lllllu!l'l u au1>1110~ ll !)'1111 ll'i 

(3) lll 11 l'lV'U!l'!u ~!JQ'Ull~l1'U 11l!JlYi>1 l l H~lU'Hlll ffOl'U ~ tl1~flll1Jfll:i11'1 hJil 
' . 

fll n ~mov1 mf! fll:i nmotl 1 fll:i fi1;J111 ii ~ti fi Q11 111v m rn 11JI) lJ fl'l'l! l'lu w11111 vllu~1iJilfl n 

111UIJ"1tt'u1 mu 1flfl~u111llu111v11 ~ vv' crn 11'1 u Wfl v d1~1'i m fl o~ u w l'lu 111l'J111' 1~t1lJ111vv1 u i\'J u 

rl'umw.Jv!)'llllll'i " 

. . 
70 mlJ'!f11tl1 ~'YI l'W, "fl 1 « ~flrn'!f11tl1 ~mu Yi 883/2532 11 v~ fln ilv~fiwm~mrnn1 'llm1 
,, ' . ,, ,, . . ,, ,, . 

:; ~ 1J 1oll1Yi il IJW 11ll'i1>1111~'YI1 ~tl l'lf 11U:; ~'YI rnu 11~'YI1 ~tl lVJ "1 m 'ilv lJ nu 'YI 1~tl1'1111 ti:;~ 'YI l'W t 'W!'ll l'I YI u Yi 

ll1Hfll:i'lf11U:i~'Yll'W," ij!lll1fl'W1fl fl. 

720 """""'di"" Ill lll'Ulu 1~fl1JW"111'1, !:i!J~!l'llJ, 11Ul 273. 
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' . . 
tr1lln\\!::111'vtrmufirnfl'lf'Wn1JTI'1rnn ::fonHJ'l ll'llt\!'1'1v l'l 1l!l\ll TI'1fln~1111 tlfmh; 1 tl1~ 11' mn . . ' 
mrn111uu 'VlHUfl m11-l1111nmvu1Qi'lM11111::trmufi~11'l1'Wl'll\ll'll!l11•m1tttl11rru1m1111 

,, ' ' ' 
i 1mt\! 1 u fl nu 11"1 ;\'mu fl1mVi't11 ii u iiil im u t1llflfi i ff' 11 l'lu mi 1ifv1VI t11:: fo n i ll\ll 1111 ::mu fl m1111 

ili'llt\!~11 '11'1' \llllJJ.Jl\ll1126 

iif11J \\!::~ tY!M i1u ~1~u1r'luilu m1 ~1l'lu !lm11 iv~t1if'll mw 1dvf l!1Jlll'l~ 11 n11 

m ::'Vl 111mll 11\\! if'11U1:; mrri u 11'lf nu u 1'4 !1J n'!J i-i1il um 11\lli'fi1il'luFiuf111 ~1l'luelu1>111 v~ !l if'll 11 rn 
' . . 

1>111Jmm1 3 I 11'lfmnhuVi't11iiuiiil1mu1>111Jm1>111 32 1um1iimul'l1ttnufln m ci1uu'i\'1111J\lll1Jll 

u Hi1ml'lu il u fl i 1~~!l1rn1i'l1U fl IJll lV 1 u Vi'v1r\u 'll!l1\ll'W 1 \llVlJ fll 1ii111u\ll11 ii f1!fl \\! 'lliivu 1 '11 

l~ U1rlUfl11~!!11tY111W11 Jll if'\J ft f11J \\!:; '\Jll1 ff \ll U ~~ Hf\ii1 l'U '\.!OU fll 1l!11:; IJ l\ll 1fl11 iJ '11RUel'\.!\ll11 U~ !l 
•• 

if'\JlllW iiu fll 1iimu\ll1111' fllfltil 'llfll n:; 1JlUU 1Yl 1 !!Jll'\J!l1lffVUlf1 Fiu fll1'l1flri11 73 il'lu ~'\.! 

W.fl. 2535 

w 1:; 1 l'lfU t\!iY'~ll tl'u rl' li1'1>1qtl1:; ff "1ltvill~l! 1l r fl'!J 1i'l11 J.Jff:: ll l\ll U1l ::fl 111Hl'lu 
' ' . 

1 ::ill vu 'llll 1'JllJ'lfu1l'lll 1 1\llvu'Vl11 'lliY'~ Vi iii u1 '1it11num1fl1u11 1J1J11w1J 'Vl i 1111 u1flflr111 vu \ll l IJ 

w1 ::11'lftl''1JiY'~fomm11Jff ::ei1\llu11::m 11J11'1m ::iuvuifou fov'llv1i'f m1i'lt11 w. fl'. 2535 i.i\ii' 1rl' 

1J11>111 30 tl't\!..Y~·h "tt11Ji.i1tt~1m'Vl tlcivu111't11::mvl)uun::111'llilffff11::u1fl 
,, ,, ' ,, ,, 

mmrn1'llv1uwmu::M 1um1u1 ,, rn1Yi1if 1m ci1u111iu'Vl111l1u::riv 11"1Fi'1m11Jffm.hmm::'ih 11" 
d o ' Q •• I ' • di : J' d, °" • • • U 14 lJU l'W 1'\.! t fl1lTill1lJUtlll'l 1 U U HJ 1'\J'W'lf 1lU'WtJU l'l 11Vl'lllif'11111Wtl'WllJV'\Jll1 1:; 'lfl'lfU 

I" • ,, ' 

1J11'11133 il't\!iY'~·:h "tt1JJi.i1tt~im'Vl 111't1Yi1if1tliiQ11i,i111'lvv1l1lfflflrn111't1if1 . . 
VU 11'1MUUtl'W'W11Jll 1'W'VlHUl 

1 .. Q1·1··· .• ... "'"' tl fl111J u1nfl11m1J 11 'lfrnflrnmrn1'\Jv111rnf;!fl1llUmt111rn11rn!l1m1 1::urn 

l JtlU!lW ~ 1Utl\ll11Jtillci1u i1t11~~1 ;\'mu M1'WVJ!l1 f\w1'11iJ1,\' IJl'l !li1lJtY1n11 \\!:; 111 till l 'lfU:: ff l !If u vf 1 

a 1tl !JQ fl1l !! J lllJ<1Nt1U" • • 
,, ,, JI • 

m l'l 11u11'1u m 1 i1v1 ilui.ii tt tfi'1 fl1llJ tr ntl 1 fl~ ll'Vl i 1ll1uiflfli1Yi1if1tl ii \J ll 1J ll Nt1v 
,, . ,, ,, ,, 

11'1vll 11ff1fl1 fl 11'1t11u 1 fli1t11u riv 1tt'1Fi'11l11ii ltffU'llt11t'i1u11m::1l'lu1111ci11m::11'1t1uw'l' 1!Jlt1l1fl 1.1' 

11~'1illtt i 1Jv11flri111l1.l'i.ii1' fl'!J\\!::1~'1'111\ll m 11:: 11rnffll1'11 ll1u 'Ylil't\!iY~rl' i.i11"1~tl'1fiu r'lrn ;\' l'\Jll 1111' ll 

~fl 1 llU fl rn111 '111 J ll!J llll w~ 1llci1uilv1~ ~iJ1 .'i'ii !111lJ tYl nl 1 \\! ::11 J ll ll l'lfU:: ffl 11fuvi1a1tlii\]ll11J ll 

IJ ll Nt1 u m1 l'J.(j' !l um 1u\ii'1flrii1ii i u:; 11l v1u1fli1 1uv~l'ltl1 ::'lf l'lfU ~ i u 1u 1 iJil' !l vt11ifovci1u11 !l11 '1 !l 

73 il1mu 11ifuruo¥11'l , 1~t111~u1ilu, 11il'1 214. 

74,li.Q.,, :ii 
!1'11!\llV1fl'W, 11'\.!l 275. 
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. . . 
! r VlH!W 1b:; 'If l'!fll ,\'~fl ci 11JJm:;1Jl U!l r lJ VJ~ 'II V ~!ff U ~ 1 flVl V QV llfo'U V ~ i>1llM1 ll mhJ lillfl M~ mJ' i 1 

ihuiilv~ u:; li fln wwm l IJ 1 flfl11ul'i rivu ul'i ~ih fm u ll 11-111-111 d ~~ il'~v 1 ifov tj1u1rv111 vi rvuuw 
,, ' JI • • JI 

'1~flci 11 fln nmufl 1 M'1h ::'lfl'lfU! 11cilUu1'1' v~tl l'lllMtlluu 1 flVl V tjv lffU'll v ~1>1u'1tJVi~111vt111l'fli1 !Ju il'u 
• • 

v1u riv 1M'tnflfl 111J hi11::fl1mm::11f 1~fl11lJ!iivfl f vuu riljflfl 11mci1tl'u 'II ru ::1A u1fiuflnauuv"111' VJ~ 

'II !N!ff Uii~til'l Htl11'iv '1tJ~ii'lum1riv1tt' tnflil(\1!11i~U1fl li VIJ ~ ~ li fl 111l'(\laj'~ flt} 11mv1 u il mJru:; flvu . . . "' l'J/"'> Q I o'l'J/ I 'J/ QI 'j/ Cl °"'1''1j/QJ 'J/ .!( ]JJ ll 111'1 ~'II v ~lff Ml~ eyl'l Hlll fl m fl 11! u lWll fH lll l'llJ~!lllU~ lJ fl Uflff 1!JfflTI11ru:;111V11 l'lfll:; 

rn~ rui ~tl i1 Ql1 l1lV lJ!i ffo u '1 f' 
,, ,, ,, ,, JI ,, ,, 

vv1~'15 ~1>111J m 1 tlcivutl lVJ~ Mtil'l Htl 1u~ 1nl1i1~tl'u u:;ri1u fl 111l 1il'fltl 11 M'li 

IJ Wll lW\>11lJlJl\>11ll1ll ~flt] 11 lJl Urll 11 ll fl '1 ?~\>11 lJ ul'i ~i)'~ lifl 11 lJNfl \>11lJW1:; 1l'lfU1\1 aj'~ ll uucl'll Q 
' ,, ,, ,., . . 

tu Mu 1 flW1:;1 l'lfUl\ltY~llil'11i'Jii'1 l'ln111uflm1>11 Jllll IJW mml lVJ ~i'lil fltlcivmv 1 '1? d1u ~Vi iJ 11lu 

mm1301m::m1>111 33$lv~1::11~1m1tlfo'1il1nud~11rlmJrn 1>111Jm1>111 57 u11:;lumru~'1$!1l'11fJ1J 

~fl 5:: li 1fl 111J Nfl w u fl~ m 1?1111u1~ u ?I~ 111' ~fl 1:; li 1fl111J flflll'fl fl 11 i ~~ t i'lu fl 11lJflfliJ1M'tl11 fl{Jv fl 

l'ill '1 tl t11~m:;li1fl11 !JN fl auulllJU ij il'~ 1'1l!J1M'11A1i'lu tl'mil flllll ul'i t11 ~ m :;li lm 1 !J Nfl 'liltl ijil'~ m 1J 

WU fl~lll!~ 111U l~UV lll lUll'flli 111'iflllJV1111lJlU111' ~~ll ll'fl ll 1111' lflflfl 1 llJ ll'::ll lfl!!l1:; fl 11lJ!i'Jl!1 ::!U U1J 
d • , .. • ~ ,. ', •• 1 • ~ . "' "' d 11 um vu 1m:; 11 fJfl1::1'11fl111JNfl'lffl 'lffll 'lfUlU u fl11 t'll1Ufll'llfl111Jll'::v1fll11llfl11lJ!um:;111u11 

11 uu f vu1>111J~ '1$lH~iu'1tJu1~1 tt u tit ?I lWil' fl n1rii v~ ~u ul'i fll 1 'lffl l {ti 11 {~ iu '1 iJ iiuli' l~ m1m:;li1 

fl111JNfl»lV1::fom1'111ilufl~!!ri~m:;li1fl111JNY1 1>111Jm1>111 46 ~~ti'lu flUtl lu u 1ilfl1~v~ttli'fl~ 
• • 

riv 1 M'ififl !J11rh1 l'lv~ii'lu~~ lum 1 { u v flu lfli'J w1::11'lfil'l\ltY'~ ll il'ui'J il'~'li1 ud ~rn11J 1 M'u5::'1f1'lfu . . 
tlijil'~m!JflQ» mu flci11iill m1>111 51 1 M'~nwudlufln m ::li1m11JNfl1>111Jw1 :;11'1fu(\laj'~llil'11i'J 

1i'Ju "~lffU'fllU" liff 1'1 n.J11iJur1~fi11~m:;li111111JNfl '1 ${ Ul1::!Jl\>111 49 01111-!fl 111' mi~fi1tJfo~Ulfl 

2.6.2 IJW11flWl1Hfl{J'lllfl1J1 u i111 li'Yltl nJ11i.l1JUlflfl1!111vu 
,, ,, . ,, 

lJ 1911fl11'11Hflti'11lJ1 ui'J ii '1$lil'1lJ in 11' 11'1 VJ~ ff ~tl i1 Q l1 lJ 11flvUM1u!!'flci~tl1 \>11 lJ 

~ n lJ'lfl~ ul'illm1 t1 lttllflrl llJl 1>11 JllU Ul mm ci~ 01 tilfl lJ!iW'!l 1l r v tll'llU fl 111'1 ?i l'IJ v~11 'if v ~fl mum ll ~ . . 
u l1 ci~n11iJY1 JJ11Vl'!J $Iv ~tl11l'fl lJl1Vl'!l 1 ~ $lm1>11 Jl lll Y\ n l!lll l'lrlVll tJ civ UV v fl tiff 11iwu11'1 lilllJ $1~\l 

75 ii1mu 1~ifil'ru<fi1>1, 1~v~1~u1fiu, 111!1 276. 
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<v ~I ">. v ">. ii f """ 

1. TI'!::n'llUf.\lf.\ll'liH!l:l''!lJ!lll::'!flllll'lWill'fHHU11'1!11l!JlllH'llll'l TI.ft. 2535 
" " . . 

I) Ill'! Ii l'llll l'I !Jll'l'! !!l ll f'! WfllTIU l 

fl 11 r1 l 'II ll l'l f'! w fl l w a 11111'1 ti !l IJ n-r l'I Q t11:; ff 1r1 'II ft fl! vi!) r1 l '11 u l'I ! i1l'11IJ,(!'\/ll1 

fl11ri1m5rnm::fmni'Jwfliwi1111l'llill111ifil'l1~1-111~1Hm11ifl'Jrnfliwi11111'1tillmitj1u1::'1u11'! . . . 
1m::1il1Jllfl11 Ii l'llll l'l !Jll'l 1lll'WUti1 m flw u 111J (JjlJlW iY 11111'1 li'll11iJ1Ji'ti'lu'1ti1'11IJ11 wn ll i u u u ~ i~ ll1 

tt 1111 fll1 ~ H'] ! ~ll 1ifi'JIllfl)TIa11! 11'1 li'll IJ hi' )Jl ~11 ll lll ! 'Jiu fl 11 lll'ltll )Jl (\j !JllVhl ~ tlci !) vti 

llmmnl'l li'll11 fll1 Ul'll!l11ilu~ lfl 1m ri1 r111ill'l '1tlii1Ul'I iJ11 ::uu ii lul'IJ11ifo 1tlu ~ u 11 1111 nmu I'! 

mmlllllfJ1Uflrni1111l'lli'll11lllmrn'l'i1'1Ji' 2 'lli" '11if 

"'>.::t o I .,]. jJ , 

11rn rn fl 11fl1'11ll'1flllJ11'11 lll'\.I IJ (\j fllW ff 11! 11'1 !lll IJ fll VU !l fl (Ambient 

Standard) fill fll1rll'lllll'lrll1Jll>l1 ll11-11Jl1WU ~lfl'liUl'll!ll:: tl11J1(Jj1Jl1Vhl 1uu1!1(\J11'1u1 nru ttcl1 fav . . . 
1ifll1u 1~11nflru:;1111111111iY1u11'1li'<J!Juri1'If1i11u fl 11r1mul'lIJ11>11 ll l u tJ w fl iw ii 11mmcl1il l~ 11 'J 

,, ,, ,, . ' 

iiu mJil1 clll'll1ll1 tt'\.l!l1 U11'l::mmu ri111~uil11m::1mri1il1m1i11ru::il1-1'] fl!ltjflw1u~uufiu~u 

l'l llJIJll'l11 32 Utt1TI 1:'.1l'liUtyqJil ff 11ll'51J!!l1:'.foUlljWlllWi 11! 1'1li'lllJ!!rl 1'1ilil TI .ff. 2535 l l'IV 

~1111-1 fll'l l!Jft flU m::fl 111'1/tl1:; 1 V'liU u ~ !1(\J~'\.I ~rj ml 11 un~ l1 :;~1-1 ~ ~ 1~:; ~ ll1!l ltfott ftfll'lil fll1 

fl!,Jmru oil 11!1:: 'II ft flJ! lll 1'11111'1v1mff1'1 {1 tlu~'l-! J!l'W 1!!1 :;~:;~ im1lU1\i1n 11m tlu '1ti'1J\1u1:Jl 11rr1 U lJ il~ 
ff'1fl11 nll::tl'lfl 11-1fou~1~u1'1i<11Jl1v1m::1um1'111 34 '11'1'1ifflm::mnm11i11111'1ti!l1111ri1'lf1illi 

v m 1~tlfotl11110'1'IIml'l1lJ11-1tJwmwa1111'1li m.1~ M 1'htt 1-11'1'1-'i11li'11if1m.n:: ll11l'l 111f11wn11tttl' i 

1u1'1 N ll'IVlftl ff l'lf tl'll'l l '\.It 11u11l1::fl11111tl~u1-111tl M 1um1mrn J!fl~tm:: ff' 11'1IJ'll<Mtl1::tl'lff79 

~.d: o I .,;. i/ I O ... 

11i1'1 ffl:M fllrn m '\.ll'll'll!Jll'l1 J!lll lj wmw ff 11111'1llllIJ~1 fl!! 'II Mfll!ll '1 (Effluent 

Standard) ttll fl11tllll'\.1'1rl l!Jli>11Jllll1Jl1WU1'1Vlll1rlllllll'ltl5m(\j!!1l!l'l'llll~IJl1WU'liil'11'1'1fil'1ttcl~ 

u l flu tt ri~ t'i1 til '1~ lll m 1 a tlci llVll llfltill fl lW !! 1'11i'll 11 '1 JI tt l fl~ ll 1fll11tta11111'1 till IJ lltjru fl rn~~ IJl fl 

~ ll ~ rll '11'\.1'1fi1!Jll'l1lll1-11 tt f.1' ~ ~ ~ IJ 11'11 lJ l u mu l'J IJ l.111 w u ~ l flu 'II ri 1nl!i1l'I~ll1llfl11 l.I ff IJW'\.I {!l ~ H 

1fli\':Jim'iufl11ihtt'Wl'l 1Jll'l 1 J!l'W ljtll fllW a 1!!1'1li'lllJ '11~ ti 1lfl{]1uml'l1 l 55 !! tt 1w 1 :;1 l'liU()jtWJ 

ri 1!ll'llJ!!l1::f fl'!l lljlllfl iwi 1!! 1'1li!ll.lllrl 1'!ilil w .ft. 2535 ~flri11\i1-li>11Jtl1::ll 1rl'llll1fl11 tll'lllll'I 

l.111'11lJlllfl11JljlJl.111WUUlflU'llri1t'i11Ul'lll "tvi!lfoUlljtllfllWi1111'1lilJl.11iftJi'IJ11'11J!l'WljlllfllW 

a 1111'1li'll111'1111~ t'i1tt 1-1'1'1-'i1uw1:: 11'1fu'tyqjilfl"" t '1v1ttvrn1uflJ111-1 i>1'1 i rn1 rn1 ::1'11 n 

1'I 1wv1fl1Ii11IJ'!il;;1111:: a 11111'1fl!lIJ11-1flutll'll'\.ll'lIJ1'11lJ11-1fl1u lj 111111 wu u l fl!! 'II ci1 r111il '1 t l'J(j 

ti 1:; fllrr1u11'!fil u u n1rn flu l ..f 1iJ1~!l1 fi1u m ::u 11-1fl11 l'l llJ fl g tt m v ttll ~ M ll 11 wu:: u l'llM 

"v1mu 11ft'uruolli>1 , 1~!l11~11, r1tl'1 20s. 
7g.il.::1<v jJ 

!1ll1!1'J(J1flll, 'll'\.11 244. 

79 .., " "" .:!& """ ii 
l!IJ11Hlll 1-llflWl'\.l'li, !1!J1!'11J, 'll'\.11 42. 
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""' 'JI ' d d 'J/ ' Q'J/ 
fl \11:: fl 11lJfl11fl11J IJ ll lJ il VHJ ll il:; l'I ti~ N l'W fl 11lJI11U'litl1J U 1flfl\U:;fl11lJfl11ff~ll11'1ilti!JU11 ~'!il \\11'11 V 

f jj lJUl'll~~ !YllJ 11afi111\ll'l lJ 11'11 jjlU U lflll 11ll ~lll!Ul'l 'h\' Y\11ttfl11 th:; fllff1 '1/!111'11jjl'WU1 fl 
,, . ' . . 

1mci,f'h1ilA 1 u111li il::flf, 'lllf u flUWU nw lflil'u mt1't1tiNl1tl'1uu1mHillfnrnf m1m9lv1'lilW'llt1~ . . . 

1 U mru ~ lJl\\15jjlUfl1 UIJ llllilW'IJ U 1fl1111 ci~ii11iJ l'I~ ii 111 U l'l~'W \\1 llJ flQ11 l1W 

'11timu1V' l'W t U 11\\1fllliNu1fllJl1'11jjl'Wfl11J IJ ll l1ilW'IJU1fl1111 ci ~lilt iJ l'I ~ fi 111 'W'1 i '1 v f il ll'W l'l l ll fl11 
' . 

m::m 1~1'lf vw1m TI 11 lJ'lil~uil:: if ~u 1Aftt1l1 u:: 1 '11m1>11 m11'11\'Ju11<1'flu u w1 ::11'1iii''!JtY'~ri 'm1 l1 

1m::fo'IJ11JIUl11WR~tnl'lii't1l1Utt,'lil~ 'W.ff. 2535 l111'151 56 'lliii'tytY~l'INUr\"1'1111' ,r,if" 
m t1i u 1 fl 1umt1i~llm1>11jjlufl11llJ l1 llilW'IJ u1flu11ri'ii11il'1~ fi111u.i i '1V 

t11ff'vll1u 1Ul'l1llflQ11l11 vtu hi~1 fl-i ll111'11jj1'W fl 11llJ" lJilW'IJ u 1fl!!11 li~ iiitil '1 ~ f jj ll'W l'1~-i1fl11 
fl5 ::1'111~1'lf rw1mTI11 lJ 'lil~ u il:: R ~ u 1'1 llv ml 1:: m ff fi111 u1'11'1ll1l111>111 5 5 1nl11m jj 1'W '1 'flci11ll m1 

1'11ii'"·1u ~t1 '1 ti rn 11::!111'11jjlU~1'1f !Jnl'I fl-i 1uv llllN 11~~t11JW mw R '111'1llt1l1l11fl fl-i1 ~'hi 
• 

~i1\'Jui>l't1~ '1tlvmfifll111'11 m11!u 

m t1i ~([ti' 1umt1i~lll111'11l)l'Wfl11l1Jl1l1!1W'IJU1flll 11li' rll!U\11~ rll11'W'1 i'1V 

' ' ' OJO ~ O I .,. lo""'""'"~' ~· 
ti lffVtl l'W lUl'l llJ flt)11l1WV'W1'11fl1llJ11'11J!1'W fl 1U IJllll il 'W'IJ u 1 fl mm~ fl ll'W '11'11jjll'W1'1111fl15 m ::1'111~ 

1'I f 'W LJl m TI 51 lJ 'lil ~!! t1:; a ~ll 1'1flti!JU1:; fllff rl 111 'W '1 1ttff1'W11'lifl11~lJll1u lU 1'11 llfl Q11l11mI'W11 r\"J '11 

1n1\'J u '1 Ul'l l llll 11>11Jll'Wfl1 u IJ llll ilw 'IJ u 1flu11 ci~ fi11il '1 t1u1' '11 ~1'11 ll 1 um t1i ~ mh u1 rn t ml' w:hll 

QU !1'15fl '1ilt11u~11ilu m 111fi'1 '111M'tl.'Ju '1 tlml1l111'15 l)1U mulJ llllilW'IJ u1fl1111li,r'i11il.ir'i111u'1 i '1LJ 

f lJll'W 1'11-i lf111 m ::1'11111'1f'WLJlmTI51lJ'lil~Uil::a1U 1'1fllJlJ'J11 1,ffl\U:;m1lJfl11 a 'll11'1i\' ti lJU'fi ''lll~ 
,, . . ,, ,, 

1\'J u~:il'll 1'1 1m::~ fl~'W ri1u 5 l'!if111V\11\v1.Ut111'1't1''111il u flu l'llllfi 1:Ji'U 1mlu 

• .::1.d ""' ' 0 ""' d 0 J 
!Y1'W fl 1\U1'1lJ11'11jjl'Wfl11J !] lJlJ il 'W lJ U 1fl!!11 M fl ll 'W '11'1fl111 'W'1'11'W l'l llJ flt) 11 lJW 

'llt1111il 1u11u tu -U '1ui'f'flurn1 u ~ il '111-U '1 ui'f' fl1l l111>11Jll'Wfl1u1J l1l1ilW'IJu1flu11li1ii11iJ'1~r'i111u '1 

i '1LJ1 jjll'Wl'll llfll 1m::1'11111'1i'Wmfl1 TI11l1'lll~1m:: R 11n'1 llt1l1 llfrn 111' l111'15 Jll'Wf111l1Jl1l1!1W'IJ 

• 
1mirw"wiiNil Hu1fi'u '111 hJ1>1flt1tjnwMmm1 56 t1u11 'h ~1>11!1 t11u1ii'1ilty1111um1tlijii'~uri1~1'1lt1' 

u 11li'r'i11il '1llt1wlJ-i1i>\'t11tJiiii'~ml1"11>11jj1u fl 1 u IJ l1l1ilWll'11t1'11il1vnw1 '1fluui11rtt1"11>11jj1 u 
• • • '11'11W,fl'W 

1u11u~U'Wfl1:; 1'11111'1f'WLJlfl1TI11 lJ 'lil ~ ll il:: a~ !l 1'1litilJ'1lllltJ1:; fl 1ffrl111 u '1 

ml'l 1Jll'Wfl11l!J l1f11 n ::m mi'1if 1u1fltl1fluuNti5::ml'luil:;Ul1'11u1'1 ui.J 1t11m 1t1t1m\'Ju1.l1::urn fl 

"!11mu 11ilii'woi11>1, 1~<M1~l1, 111!1 209. 

82 ~ ,,,. "' 'JI 
l5tl,!'1LJ1flU, 11\ll 211-212. 
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,, ,, . . 
'II fl~ tm: U

83 tm:th:flltlOll1'WfllJ1\lll"J!l'Wfl11Jl'j!Jfl11':1JlV111Yl~UlflVi~u.ij'flff1' llU~Vi~u.ijfl!Yn 

11'I u mmh: um" 

2. 1h: 1m1 'II !J ~11tttl~1h1i'lflJ11 iia~ ,\' !J~ \I 11fl1u IJ lJ mn ~ui a J i11ia 

at .:of. o """ I o """' I 

t!JV !J fl l rn 111 'W fl lJl \ll l" J!l'W fl 11J !J !J lJ l1'l'lllU1 fl ttlHH fll I 'W fll'l l lJ lJl \ll l" 1 55 II tt ~ 
QI OJQI "<I QI Q iJ I Cl 9J '3J ~'j) . 

m:11'11U!\l!\l\llfMtll'w1111:rnmij\lllll'l'lll'~tnfll1lllJtttt~'llll'I w.rr. 2535 1m1 rn1'll<Mttrni;imaum<M 

II 11ri~ri11 il fl )J!Y Wll '1~11ri i 1.Y v ~ j" v, ttl"lm 1 '111il u fl1 HlllJ lJl\ll j" 1 69 tff U OV'W ~ ~u: n 111! l~fl 11J 'l )j fllJ 
• 

j" :u 1 vll ltff v l flU, tt i' l! )J'W 1'111 fl ur'i lll 'W :11 l'llV ~fl w: m j" lJll 11" fl 11J ij lJlJ ll Wll n ii l'W 1utl;: fl 1rri u; l '11 . . 
nuUlljlUfllll rirnufltl1:u1l'l'U<i~u11ri~ri1tilfl1Jl1WlJliu:l'l'v~\lflfl1Uij1Jfll>Urivull11fiuavflrj 

#~II 1fl flV !JU <l fl! 'II \ll ~ ~ ~ u 11 ri~ ri l l'U fl lJ 11'fl111i.JtnUlJl\ll1J!1ufl1 U ij lJlJll'filJ Ul 111111 a~ ri l l'U fl~ ri 111'W fl 

\llllJ!Jl\llj 1 55 11i lJlJl\llj l! lU~ ri1u; l'llfllj iflril11Ufl l flUlllff11Ul'WlU\ll llJflt)11lJ111g'Wlm:m\ll;l!l'W 

Juv~l"lN11 i .flu~fi u1'111Jm\ll 11 56 11illmlll>J!1u~ ~11; l'llf11 >.ij'~11 i'flri111u m1'1uVi1ff1J!Y111-irn'll\ll 

f11UfJlJIJllW1'l\ll llJ mill> 1 58 <ll~ilu ~tl'u m:m 1~1'1-i'l'I vim 111 rn'll19i1m:# ~111flllVJJ Mtl;: mrr 
• • • 

u ttri~ lJ!YWllViu:l'I' ll~ll flf11Uij lJ fl1;tlrill111111 ff UM rj1111ri~tl1 !Yln ,, \ll: 11' fill ~tl; :tfll'I 1.1'11 Ii tl; :tll l'I 

11; fl <i 1f11>u1 ~tl;: m l'I tm :m ~'ll'W lfl \ll 1 IJU>: m rrm: l'l 1" 1~ l'l i' w 111m111; JJ '1119im1: # ~ 111flllv" 1 ~ lJ ~ . . . 
ri i 11ufltl>:111l'l'Uv~<i1f11; 11'1u1111ri~ri11il fl IJ 11 w11 fi u: ;{ v ~ IJ 11f11UIJ"111; tJ ri Mll 11ffv11~rju11ri~111 

!1'111nw:11iv!lvflrj#~111flllll1J -Ju~ 29 iu1rn1J 2548 1111:1'ivm1.l'l"ltl1:mrrm:m1~ 

l'li''l'IVlfllll>rn'll19itm:#~1nfllllllJ l!UU~ 2 l~V~ ri111u1'1tl1:t11l'l'llV~Vlfllj 11'1u1111ri~ri11ilfllJl1Ylll~ . . . 
u:l'I' ll~IJl1f11u l'jJJfln tJ ri !lull ltff UlH rj1111ri~ll1!1'11111 w ~11ivvv flrjiY ~1111'1 llVJJ ri111ufl 1ttllrn1; 

• • • 
tJ; :tn l'I 'II. 11'1u1111ri~ri11ill'1JJ11Yl11Vi u:l'I' V~1Jflf11U ijlJ fl 1; tlrivutl 11ff1111 ~rj1111ri~111 m11n w:tt j v av fl 

rj# ~II 1flllVlJ t~lJl9ilJU111fllJ 0111'Wfl, ttll lfllJ tl; :tlll'I fl. 11'1u1111 ri~riltUfllJllW1'l ~\)flf11Uij )j tm: 

~~u .ij'l'lffn \lll lJU1:mrrm:l'ln~l'li''l'l111m11nJJ'lll9itm:# ~111flllVJJ t~v~ ri111ufl 1tt~~u .ij'flffn 
• • • 

11'1u1111ri~ri1tilfllJ11w 11 Vi u: Ill' <i ~ \J 11f11UfJlJfl1' tJ ri !J 111111ff1111~rj1111ri~11111'1111>w:11 j V!J lJ fl rj 

# ~ tnl'l ll lJ lJ 9l ~ 1.1' ri111ul'1tJ':111 wuv ~ ~~ u llfl ll'> '~ u: ;{ <i ~\l 11ri1u ij JJ fl n tJ ri lJ 11tl1 t ff m1 ~ rj1111 ri ~J1 
m unw :11 i<illll flrj# ~111flll<iJJ 11' !Yll~tl 1:1111'1 1.l'uli ~~u .ijfl m' ~i' ~1fl11 u~11'1uutl11~dll111iiu 
~i11ilw1nu fl11 1 oo 11tl11~~u 1 tJ ul'i1i.itnu 500 11tl11~ 1111:~~u.ij'flffn ~f ~i'fl11u~11'1u11tl11~dtw1iiu 
• ' ~ ' .I .J ~.I U111'W1Utll'Wll11500 UuM'U'W lU 

. . . 
;:mutl1Yi~Ulfllllf1111JHUl":llll'lllll:1Jl~'ll'Wlfl l'WVi 29 i'W11fl)J 2548 ~lllf1N'W1fl 'U. 

" tl1 :mrrm:Y1n~V1 i'wu1m11;' lJ'1119i1m:# ~tnflllll !J 1~ ll~ ri111ul'1mm J!l'Wf11UfJJJfl1> 
,, ,, . ' 

;:mutl1Yi~u1flVi~u.ij'flff>> 1uVi 29 iu11riJJ 2548 ~mf1N'W1fl fl. 
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3. 111111Hl'U'illllll11!J1Ufl11JfjlJ11111~1Jl1J'UllH~llll!'ttlMlll!'U'il 

m:; ri rnmrnw1:; )!l'U fl 1Ufj JJfll:;:; ~muJ i if~u111u 11 ci~ri11il'1 11'lu m:; fi111u,, . . . 
lJl \>1:; Jl l 'U JJlfl 1U lj lJ 1ttu11ii'fi11 il 'ii lJ '1 Wll ,\' !H fl 1U r:i ml 1ii ~ 1 n1 ~ JJli>l:; Jl l'U \>11 JJlJ fl Q11JJ1U fi 111 'U 'ii 

rlll'W~ u~tlii1w<1~ ~1111 ii,J1 9i~ llflQ11 JJ1 u11 m Ull uu fi111u 'ii mm l!l'Wlll 1 H '1' ,if 

IV"""""' "" V "'I if I ~ 
1) W1~11'11UIJ!IJl'il!Y~lt'f1lJl!\'l~1fllllfjtllil1YllMl!1'ilil!lWl11~'111'il W.fl. 2535 

"' "'"" ' ..,. "' d ~ l "" 
'Yi:;~:; l'lfUl)Jl)Ji>l !Y 't!Yrn11<1:: :ifllllfJ\1111rn!Y~U1'il!l lllJU 11 ~'lfllll 'Yi .ff. 2535 

m111 :;1 55 UlJliU'~1 tti'l!ll'W1>1°1 i'ilufi1uu~ll l'llll~fl\ll~fl> rnmrn1ufjJJJJ!lWllu!l:: i'ilufl11rnilu 'lfllU 

'llll~fl\ll~m:; JJ m:; ~ ~u 1'il iillJJtni ~'lfl~ llihu 1 utl:; ~11 iff lu:; l'lf n uu lljt u f11J 1fi111'W'iim1>1:; l! l'U fl 1UfJ JJ 
,, ,, ,, ,, 

JJ !lWll u 1111111 ii~ fi11il 'ii tl111 i' umufJ JJlll:;:; ::mull iii' 111:; tl rill uii ~ll 1 mm !Yu m nl rilluii ''llll 'tll u 

11JllJJ!lW1J~'W 1'iiu111u11 ci~fi11il 'illlllfl~~ ~ u 1'iliillJJ t~lli' fllllfJ w111w ~ 'u 1'iliillJJ1 tt'Hi m1>1:; l!l'W 

fJ\llfllTI~~U1'iliillJJ\>1 llJ~ tll11'U'il 1 Jf 9i~ 1u ilu~U'U i' l!lJ'Wllll lllll:ifl:i~'l'l:i 1~\'lf WUlfl:ili:i:; JJ'lfl~!m~ . . . 
ff ~U 1'il ii ll JJ 1~tl111'U'iilJ1\11:i)!l'Ufl1 Ulj lJ Ill :i :i:; U 1ull1lJ~U1fllllfll:iU1 ~ iJ :i ~ Ul \'I U !l ~UN 'U'U l'il 1 JJ1 'U 

' .. 
tl:; ~ mff m ~\'I:;•~ \'Ii' w u i 11:; 1i:;:; JJ'lfl~u !l ~ 1Y ~u 1'il illl JJ tm ~i\ 111'W'iiJJi1>1> l! l 'W fl 1U fJ" 11u:;:: mull i YI~ 

u 1 fl ~~u ll'ii!Y:i:; 1 Jfb tl:;:: mff m ~\'I:; 1~ \'Ii' w u1 m li:i:i JJ'lfl~ u <1~~~u1'il ii llll t~ ll ~ i\ 111'W'illJ1111:; Jl m 

fl1UfJJJlll:i:i~U1Utl1if~ulfl~~'Wll'il!Y:i:i llUU~ 5 (Yi.ff. 2539) i'ilu1tt1mci~i\11il'ilJJ\'IW1J~\jfli'11U!jlJ 
,, ,, ' ,, . 

JJllll:; Jll'U Ill:;:;~ mull 1 YI' u~ ¢1 Mil il u~ 111'! 1Vi1111 JJ fl Q11 !Jl u1 'U f1l:; li lU 'iill 11ffU1 n1 ~ JJl\>1:; Jl l'U \llllJ Vi 

fl tJ 11JJ1Utl 111'W'il
85 

2) W1~11'11tllJ!tjjil\f111JfjlJ!llf111 W.fl. 2522 

'Yi1:t::il'lfUl)!tjj'~fl1UfJJJlllfll:i Yi.ff. 2522 m111:;1 5 (3) tl:i:t:flllUJJllll:il 8 (6) 1~ 

1ttlil'W1ui'l)JJ'W1>1111fl11m~\'I:;"JJ111'il 1 \'I Ullll fl flt) m ~\'I:;" i\ rnu 'ii 1ttlllfl111>11JJfl11JJ11 m U'll lJ' 
'JI ,, ,, .J 

wn::; l'lfU lJltjj'~mJuu.l'll~ll'il 1 ttllfl u :;:: mull itm:: m:; li 1u'i1ll11lYu 'lf ~ 1 uil u ~uu i' l)ll'W 111111m:; 

fl:i~\'l:i 1~JJ11l'il 1 \'IU i 'ilUfllU'U~ll l'Ull ~fl\111: fl:i :ilJlll:ifl1UfJlJlllfll:i 1 ~llll fl flt) f1:i ::\'I :id~ ll UU~ 51 

(Yi.ff. 2541) llllfl1111m111JJ1uwn:; l'lfUIJ!tjj'~mufJJJlllfll:i 'Yi.ff. 2522 fi111'U'il 1ttll1fll:i~!hifl1J\ll~ 
' . ' 

1m~tl :;::111\'11111JJni\111u 'ii 1JJ1u11om::m1~.r ll~ll'il 1 nlln:uu li iu'il ll i 1\Y uVilltl :;:: ffl'l ii n rn1Vlu~wll 1 u 
,, ,... ,, . . ' 

fll:i iJ fo iJ ~ ~ll l!ff UU 1 fllll fl l:i 1 ttt flu ll 1 ii ~lJlJ!'j \ll lll'Yilll llJJJ Wl:i j) l'U lJ tl 111'W'il1 Jf rlll'U nu:::;::: UW M ~ 

1mci~rn~foJ1if~ i'ilullmrnu~lllfll:illllllll'l'W 5 tl:;~m\'I 1~ur1 tl:;~111\'I fl 'II fl ~ um: u 9i~u9i!l~ 
• 

tl:; ::11mllm111:; lll'W 1um11i1u111ll 11\Yu 1Jf11111 fl9i i~i\'u" 

86 "'" "".A""~ l!JJ!l:illl'U 'Ulfl'Wl'U'lf, l:ill~!'illJ, 11'Ul 45-46. 
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3) vmm'llU'l/'l!Ylfll'lijfl!\''l'l'l'lf!U VI.fl. 2543 

VU~Hl!V!!!tj)qjm;'i)'i)ft11~~u YUL 2543 ))191!1 !6(3) 1mmlltifl<il'!Jii1mrn 

1~011i1Jrn1ll'Y1lln~~u 1mi1~1u1~m11::mn11nunmuY111i\'mnw'li'm'lll''ilVi1ui:-nJil'~ 1m~fm un:: 

iilnn 1um'lll'Y11u1~~u1~!l1h~ 1u'l1u1~01ii'urn1 !l1n1'i ill !!'II m1i' f1lfl!Jill mwg ~u1Y1il'll1J m1 

fllJ'UlfllJ n11~n~'l ;nmtlmil'l!iu mrn1nirutlll1fl 11<1~m1il'~ii'.ill~ V1flll'irnum7tu~~1d'h!lunn . . 
' • jll JI ~ 

ll'11 n 'i 1 Vi~ u 1 !I'm m ~<r11ii'uff 11 m i!v ~ i1'IIll~I]~111'ft tr u 1viu'Iiffimu111 :: u mm >:: u mil 1 n 1 'l ti 1U'il'U1 

1!foH1hu" 

Ufl::hrn1'1'i1 67 V!\!tj)~i1 "mrn1 11i;im::m1~1rn::<il'vfirnu.i~mm'il11J 

tl'l::mrr111Hfli11~tl~fii i<uu~ 286 Miu~ 24 wqrr;muu ti.ff. 2515 1il'Milm:i1'11v~fiu1~~a1tl 

ti-h~ hi'll.i11 JllUtfoiiu U'l'IUtt ~ti 'j:: 'i1'l1Ul!Jtj)~U ~u n11~::, ~jj fl!Jfll ::m 'H!!ll:: 'li'mi 111U'1~ll !Jn911 IJ 

.... .., ... J',w,.,,,, ss.k1!VQ v., .c$"" "' ,,;..,,. 
W'i~'l1'l1Uljjty91U 'llm1m" 'Ii~ 'il1JfllH!tlfl'llllf111lll'iltnU1flUflln'ill!'irn91U ti.ff. 2535 ll!Jfli>l'llJ 

1.h:::111fff1ill::tl61'~1111u~4flft11 -illl 36 ~tirnu911 i'ltl1~r-i11.1m1Hmuil'1~inmm1u1m1!lu!1ull1 
• j< JI ' 

ll~ !ll'f ll 1U tl1::fl!JU fl n 1'.i fl11ll41'.i fl Utt~ 1uU~!1tu fll 'i 1)911n 'i n~u 1iJ-J1~::;1tlu U 1~lflll1 ni lTI <i flftl 4 
" JI ' ' .. I' 

if v~il 111i' 1111DN11J~:dfo1tluil11!Yan~::: ~ 1H '!lifo rm ihvfl 1 M'iif,J ru !llJ~1tl~1 d1m\\l '~ 11.1il iii~ 

'lJ tHlf 11! fl~ 1u 1'1111::: fl n ll rm ~ ~!! 1YIftlllJiiii4'111~ 11 ~ !l ng 11 m u~u ~ 1il'u~iiu1m~ll~~ifu1!Yuriau~4 ~:; 
nmu~u11a4tl1i'ml1if411i ~41ui:J~~vu 11n1u')i!rn'l.i i'liu ;J411'JY1tiszfl mtyuu11~ 
fl'j41~1wllmu111 ilumi~ Yizt~4mn i:Jia4111tl 1:Jiu41111 ~i'4 ~l'llj4 1tlu~u"l~iim1vllfl'li'efi111uvi 

:>' !<' • • • 

0111U"1l.Jli>11!1Uf11UfJIJfl1 'i 'i :;u mil 1ii~ ~lfl n~u IJ'11Y'i 'i Ull:;lJ !l4 0111U911ifVi~u il''1 l!'i ntlu 
• $1 *' • 

ti 'HU 4ti11u91ll nvh1 Vi~ ::;,Ii' !l4~ flfl 1u l'.j lJ 01'itiri!lull11ifo<H ~u 11 ri ~ il 11:11 ~ 11 ru::;11~!l!l!lfltlii4! 1191fi!l1J 

<f <:> ! !// ,J, "" ~ V 4' ...,.,. G .0:.. !Mflf11rn'rn 11 l!1u 'l'l!M<lUIJ!l l'U 1~llllfl'tlll\Jtyty91fl111U'1ll1\\l 'i:f 1U'llll W!lti'll 

~4~:;1itH 1tl~1whm11'illlll~fi111u911~luti'il:'i1'lll1ty,Y~ri 4ll'f~mrn::;f mi 11'.Jlllfl1Wii 4tn91il'!l1J 

138 d ~ "' ~ 
l'i!MIYIU1fll.I, 11Ul 282. 

" IYlJllllJl!(lltlU fll'f Ul!J luti'i ::;m IJ11'l1tlifo ft, 'li'!ltil\1u91!~!11tlUf11' ;]91 IY'P ~~tl' 1 u )Jttp:!I 

www.asa.or.th/?q=nodel98705, (last visited 22 November 2013). 



47 

4. m~1rthrn11u1uli1~11iiu 

m::11'lfll'11J!\l~ri ~1t1'11Jul'l::fomriru mw# <1tnV1<1'1J1J!ltt<1'lf1~ w.ff. 2535 U'ty!\1'~111' . . . 
t ~ l'IJ !l' 11'fo~fl1!lufl1!J~1111ci'fl1iil '1IJl'IWll1'11~ll1ih1u1 VI~ !J ~ fo NVl 'lf!Ju 1ufl11l"iltilufl11ll1uVill1 . . . 
tiiu O!JlJ VI u:; u rill Ul'I ~ riu11ci~u1 t1'1IJ11rnwflu1:; tll l'l'U !l ~1111 ci ~ fll t UVl IJ l'IW'!J 1'11'1 ult ll u t1'!l 'IU 1:; lfl 1'1 • 

Ill • JI Ill 

I ) U11ft~flllUVl!Jl'IW'!J1'1 WW lTI u:;$1!) ~\! flf111Jfj IJ fl 11urivutl1 tii Ul'l'I iiu 11ci~tl1 

trlvr ljlJlJ \)j 111fll1 fll ::1'111 ~1'1rV!Ulfl1~11 )J 'lfl~!l l'I:: # ~!11'1tl'v)J1 ~ Ul:; fllff 1 lJ 
• • -=>. o ""' to<:>o"' .,.,,,.::!! 

1 l'lfflU UlljllJ fl'.IJ lfll11lJ VllJl\>11)lllJfl11Jfj IJIJ l'IVI 1J U 1flll11 l'l'I fl lllJVI t1'11111J fl 11Jfj IJ fl 111:; 1J 1UlJ11'1 ~ 111 !J . ' 
flll u ci !l uii ~'Ull 'ltff uu 1 mm ri'I flltil '1 llll fliiiY ~tt 1V1tl'v lJ l'l 1IJW1:; 1 l 'lfDty!\l~ ri 'llt1'1 lJ !ll'I:; folJ lfJ!\I mw 

#~u1V1l!v1J11tt~'lf1~ w.ff. 2535 lJll'lll 55 $iv~limHhtilum1m1Jml'l11 69 tlfurivu t~l'Ull'l111!J~ 
' . 

I <> "> "'> c.J .::t 'J) -"I O .::t "' I 91 
m !JUm v~u 11MfllllJ1>11Jl'IW'!J ~'!~::mm ll'lfl 1ufJ1J m11::u1 uu llt1'Ul'l l!J !Jll'l 1)lllJl>l~fll'l11 lJ 11'111 69 

1l' tytiJ'~ 11 "1iirll"u11111.i uti 1 u u ::ll l 'Ull ~fl ru:: fl 11)Jfl11fl1 uri !JlJl'I wll lill 1u1~u1:: fl 1ff1u1l'lfnuu1 
' . 

tjtu flll l fll\llJ .i u1 ::lfi l'l'Ull'lll 11 ci ~ fllt il1>11J l'IW'!J vi~:;~ v ~ \lflfi 1uriIJfl11 u riv uu lt lf u111 !J'U!J~tff UM ii 
" . . ,, 

u 11ri~111m~11ru::111 !J v !J fl ii iY, ll ,., all )JlJ v m 'U \)j vi l'I 1u11 ci, fl l l -u., lJ l'IW 111", n iw 1\)j1)lllJfl1 u ri )J 

!Jl'IWll ~ lflll11ci~ihtil1>1~ fll11lJ1>1I'!11J mm 1 55 111' llm l'l 1llllJ~r/1u1l'lffll11.i fl mu l'l 11>11.1e11ifoll1m u 

m 1J fll,J11 lJl urlwm:; ml'! 1)lllJJlJ11' ~ lirrn Hll' ~ i\' u l'l llJ!Jl I'! 11 56 111llml'l1 llllJ ~ ~111l'lffll1 Ii <1111'1>1 

fl111umlJuwm:tJ rlmf 1Jl'Ul'lfl 1ur:i 1J1Jl'lw111'l llJ ml'l 11 58" 
' . 

i:fo ~ll'u lim1 fl111u1>1 u1 ::lfl l'l'U!JW 11ci1fl1til1>11Jl'lw11Vl~ v ~fl 1ur:i 1Jfl 111 ::u iutl 1 

vi'~ 1tt'1 ~lJl\lll )lllJ~'I~ 1 ~flri11m-li1<1~lJ 1~uri !llf111u1<1u1::lf11'ltm::lJ1<1'UlJW1 tm::~~uli.itYn Yi1 

1 ttt~ l'U ll<1u 11ci ~ fllt il.i 1Jl'IW1I Ju iJ 11u1~~ ll 'lfl11JfJ 1J fl 11 1:; m1.1J1t lf u 1tttlJu1Ul'lllJ1J 11'11)lllJfl1u fJlJ 

1Jl'1w11~1flu11 ri~ ii ltil1>1l'l 11JlJll'l 11 55 

. ' . 
i\mu., 1 ttt~1'Uv~111v~m vufl 1 v~u11ci<1 ii ltil1>11Jl'lil111'1Nll lli11il' ln$iv~nv tYf N ~1>11'1<1111vli1>11tt'iJ . ' ' 

o"'o.::t..!:t ""' .::t .::tj/"' <::.o .::!l'JJ 
'j :;uu lJllJl'llJll t1' U11'lll1:; 1J 1J fll u., 'U Ml t1' Ul'l l lJ 1'1 l u lVI lJ fl~ llJ fl 1lJfJlJlJl'IVI11fll11 lJ \>1 lVI ll t1'1Nfl11 lJ 

iiu 1u11t~1'11v~111' v ~fl 1v1u11 ri'I fll til 1>11J l'IWll u:; t1'1IJl'l111:; u 1uJltlfu1tt'1~1J 11'11)lllJl'l1IJfll,J11lJ1 u . . ' 
nvm:;mutl1ti!urit1'mwu11>1tl'!llJ

91 
!JUN 11n1'111J w1:;1l'lfUWW~llD1JUiJ1~flmlJ\>11J1'1l'l'li1'11J!IOHTI ... .. .., ... . . ' 

1iiull!J rlvtYf 1 ~ ~1>11'1 ~111vli1>11tt'i11:;1J 1J1l 11l'1>1ll ltff 1.1111' v 1 ::1J1J i\11!1>1'11 v ~ tff U\ll llJTII ~lVI il' fl ~llJ fl11JfJ lJ . . 
lJl'IWll n1!1lJ'1 ~'l!J lUTI 11 ttr'\ lft 'l'Ull'll~lVIU fl'lllJfl11JfJ lJ!Jl'lilll1iJ!itYmwu1i11J1~" lJllflUlflU l~ 1 

• 
wil' m1u fl 11JfJ "" l'IWllU:: fl l 11lJ .i 1 ttt ~ l'll!l ~111' !l~fl 1ll1J fl 1v~iJ~fl1ur:i1J m 1l"iltilu~1u 1::1J1J1l1u1>1tl1 

91 """ .::t "' 'J) 
- lHMl'1U1fllJ, 11lJl 227. 

93 l~ll'll~U1nlJ, 11Ul 228. 
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.as .:!! .::t d V SI "" :: a "' 1 Sl.:t.l :!, J! dlil 'J/ Ji 1 > 11rn111v1~uuil1llA'llV,l!!1J'l'lii1mrn111'111fl11nvl1'11' \ll'1~M11rn~A 111J'IJuuu~nufl 1'1 iwv 11m1 

l"i11ilu,m'llll'1~uuil1uAJ111!uihh~if'l'llinw1mflg,~u" 
1ufl1til~u11li'ii1 iii A !J ilVi 'll lJ 1~uuil1uAJ11 !! u ri !lu 'l'u ~ lJ tl n fl lff'll ll' 

f J! !JU 1>11111111m~'l'l11,'l'll WIJl fl 11i 11 !J'Jil~!m:.:i '!l 1'1 lill !J tl1:; fl 1ffil111u'1tl1 :.:tll 'l'l'IJV' !! 11li'ii11il'1 
. ' . 

!JilVi'll Yi ~:.:$1v,Q flfl 1ufl!Jfl11tl ii v uil 11 l!u11' ~u 11 li' tl rnu 11 ru ~ 1ii1 ~ l'llti,111llQfl1ll'Ufl1 ll' 
•o<:ri ""'J/'SI"' .::..'i 9.1.,, ""d u 11il,fll!U A!JllW'll u ~'\ll vrn mu tNlU fl1'Ulj !J!J 11w11iwV\ll11 ~ l1'vu 111m~1wu fN m fl 1ufJlJlJ11w11 mu 

,, ' ,, ,, 
111:.: uml 1u1>1tl111! uli liv tju li 1u uu' 1iJmm1a'111fl11il1uml111! u 11'1vfi1'1A'llv'11\u 1M'illu1 tl \ll l !J 

lJl\ll1 JllU ~ fi111u A 1-\' 1 ~iwu fH lllfl 1'Ulj !J!J 11Vi11fi111uA1 ttt~ l'llll '11 Jll Qfl 1ll'Ufl1ll,!l11 ft' fi1tilA . . 
1J11w11liml' 1Yii>\'v,l"i11ilufl11ut1'1'1111'if v tlf utl~ '1~uuil1u\lltl11llu'llll,\llU i>ll!J!Jl\ll11 70 11rnl1'll," 

1u m rut'll\llfl 1u1j" 1J11Vi1111"1 vt'lll'I i\'v,~ 1A ~ 'l'l 1n 1'Jim 11 ~ IJ '11 nlin uuil 1u\ll 
: .::I llJ !ii SI c 1 j/ 'J/ <!I '11 1 o <:ri "" ,J "' ""\IJ 'J/ o lllll1'1J11!J !1!ll11 !Jl\ll117! fl111U'1 11t~l'llll,111ll~fl1ll'Ufl1ll'!!11Mflllll'1!Ji1W'll 'liW'!J !\ll'l'llfl11 . ' . 

rllll1'f 1'~'1~'11Jllll'A 1ttlJ1:.:uuil1u\lltl111\u 11'!Jv 11hh~!1' ,,f yj~~'111m1 riv l1'f N11Jllll'A1 ttlh ~'lJ'lJ 
,, . ,, ,, . 

u11l'Atl 111\u llml'1Yii>\'ll, llA ri nl 111\u 1 tl'111m1 il11l'A t \llU1~uuil11l'Atl 11 l!u111JTI llvtjmu1ut'll \ll 
' ,, ' . 

fl1'Ulj!J!Jl1TI1111lll!'IJ\ll Vlll,TIUU !!l1:.:ll11u 1Yi$1 ll,!ff Uft rn1fl11\lll!J0'\ll11Yi ii111U '1 fl11 fi111u '11 ii 

1 ~ l'llll ,11lllQmll'Ufl1Mu11ci'fi11il A!J 11Vi11.Jl,1iJlJ1~uuil1U\llJ11 !! vi>\' v' Hiu 1mn~uuil1u \ll11!J 

1~ ll ill um 1 ri 'm1m~uuil1uA n!J 1 M' mm1al"i11iiufl111 ~ m 1 Hi1:.: uuil 1u m 11J'111 i tt ~iv~ vm 1 
,, ,, ' • lV 
o d I I O <!I 1.:0. j/ .::t"' I O A "'> 

fl 1'U 1j lJ fl 111~'lJ1 IJU l! !1' Ull ll fl !J;!l 11MU111'1li11!U~111lll);11'' !l 1'1 ii ll !JU V fl!'IJ \ll 'l'l \ll '!l 1111' fl 1 ! U '1 !JilWll 
' . 

!!~ 111 flU ci llU 1ttu11ci'fi11ilA 1Ji1Vi1111 uullU!l~ ii~ 11u1~mull111\uv ll fl ti if 'll 1'1li ll!J 1\lllJ\ll1' 'l'l 1' . . . 
11'lifll1lll~1illl1«111<11Yir~ u'wll '!u fl 11fl1u fJ !J!li1~1'111~l1'll'U!! 11 ci'fi11 ii '11Jl1Vi'll 'l1,111JA 1Vlv 111' 

• 
tlfiu~ \ll l!J fl g11 mu" t'i 11« 1'11ll'111 v Qm vu fl HM u 11ci'fi11u\ll!JilVi'llfl1flu1 iluv !Jff' tl 11l!u1tl'111fl11 

• • 
UlU'1 l'11J1~'lJ'lJUlU'1tll!fflJ11!J 1«1'1Jll,11JllQi'11ll'Ufl1V,l!11ft,fll!il'1uui>\'ll,1~1N l 'l'l'll~llj fl 1i11nu 

d-:-1 <!I tl"' lrj '""' .ck <!I :: 0 .!tl~ 97 11U,1Jl11ll rn 1umu11mu!l'u'Ul'l'l 111ll'l'l,~1m rn l'll!J!Jlm1 104 

1umrut'IJ\llfl1ufl!J!Ji1Vi'll 111ll1ut'll\llVJ<11~~'1'l1,11'1m11ii,iJ1~1iA1 iilh~uu 
• • 

u11l'Atl11l!un1J u~llQMfolulllJi\Jll'lfo~N1ttu1m1il1u\lltl111!u !Jl\ll11 74 fi111uA1n1~l'llll,111v 
' JI ' ,, 

Qfl 1ll'Ufl1!l'u11ci'fi11il \ll 1Ji1Vi11Yi1iJ lJ 1:.: uu il 1uAtl i1l!uil 11tl'1Yi i>\'v ")Ari ,1111l!u1tl1ttQfu«1' . . 
1ttu1fl11'111fluil1u\ll fl 11Yin1mv fl'liut'l!1ml"i11il u n~ m 1il1u\lltl11 l!u ~'a mllu fl 11 '111uu ti 'm 1n11:.: 

• 
'11ll'1' J! 1umrn''l'.IU1u1~uuil1UAtl11 l!u 111flt~1'11 v ,11'!JvQmll'Ufl1v'1111li'fi11il A !J ii Vi11fl1flu1 iJ 

"!l1m~ 1,ff'uru<Vil'l, 1~ll,1~u1ilu, 11tl'1 228. 
95,:!i.::1.,, v !1ll,l'11J1fl'U, 11lll 228-229. 
96 l~ll'l~IJ1tl'U, 11tl'1 229-230. 
97Ji.::1.,, v !1V,!'11J1flU, 11lll 230. 
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• • 
U!l lJff 1 lh! !Yu '1 u1»~i'1J ~ 11'111fl11" u lUfl l ~ l'U!l 1111!l~m!l1J m lJ 11111ri1i\11 il f\Ull illv1':; 1Ni'Ylllu1 fl fl 

'1i.i1fiumi 1l'l111vufohitfium1111ffurn'YI 11rvJ1u1J1ufo V1l1J1J11>11" 1 104" 

ll!l:; 1llmWl'lli>lfi11J fl IJIJ llfi 11111lJt'Ui>lYllN~1'1~ 'YI N11'1ifl 11" 51iJ'1#IIifl1 nil 
• • 

n 1J 1JV1U fill ltlYm 11J11 ft:; '1i.iil€] #li'JJ 11J!l '4<y1VIi'1J ~ 111tt1J 1n11" u lUf!tl lt lfovtj1lll'lli>lri11Jfl lJlJ llfo1 

111v1'll1>1Ylv1~if u mm1 75 11rn11rni\111uV11 tt'1~rnu n1rnYlv1tu!ll~il111uV111lm1i'1m 11!Y111i'JJ 
,, . ,, ,, 

m 1 u lUVltl i1!Y v '1 #I V111Ji'lll11 tlu ~uni 1~:; '1Jium1rivfff11~ Vli>i 11111::11! V11'111il u 11m:; JJJJ u 1 uf!tl i1lYu .. 
1 Q "' • d~ i ~·· i • "'. '11J lll'lli>lfi11JfllJIJ!ll'lll11'i!Jl'UVl'Yl!l1'Ylllll VIUlJlVll"l 104 !flf1111llVI \'lllrnl'UM11'i!lrJm!l1Jfil"!l1 

1mci1n11ilV11Jllfi11~ '1iiugu~ VI 11J1J 11>1> lif 1 tt'll1f'l n '1i.i1fiu11'd1l'l 111vui'1J '1i.i1fiu 11'd111 ff'll rnl'l 111'v 
• • 

Vi1u1Vi1ui'JJ" 

i fl m ~ l 'll v1111v~ri,-v1J ri ,- v 11111ri1i\ltilVI11'1u~1il1:;JJ1J u 1 u VI J l t lYm tlu '11v1 

i 1m1 1111:; ~'1#Ii'1J 1JJv'I{<y11>1fo~111tt'1J 1fll>1l 1uV1J111! u ilml' l~ ili'MtnJJ ff il~ 1m:;'li' m.i <lql 111 ff M N!l 

m 1'11Nlll'llv1 ,- :;JJ JJ111 vii iJ m w 11ft:;m~v1i'ivl'l'1ncii11u11~ <ld'u 1m:; Ii fl v1 iuu Vim iu<l:; 1vuV1t1'1u . . . 
min Jllll H Ill ff Olll i'li>i 1ll 11 ri1nllUVI1Jilfi11u ll !ll'l:; ~:;ill v 1liVl'li11" 1U1 lll ff\ iJ N<l flU v1Nlll'll!l1':; 1J 1J 

111' v iiu m w 1m:; m ~ v 1llv;l1nri111fflllJwv1~ll'IUn1lUiiv1~u11Ii1iiv1~ ~ 1111ri1n i 1il VI lJ!lft 11 Ju 

i1vtjvth1il'vmi\'lau!l:;m'11ri f 1 V1l1J1J1m 1 80 ~~NifJu11il' l~VlllJIJlVI 11if illv11n11 i l'l'IJVI llJIJlm 1 

104 iiv u1fJn'1ii1fiu11d11i 111'vui'JJ'1i.i1fiimd1JJll'l 111'vtf1u11~1ui'JJ uu1ri111JiJV1;l1nci11 iiv m> . . . 
Un!iJlm!lff 1111f!tl'<J1J (Environmental Auditing) 1uw11u1:;l\'lf!UllllJ1 flll" Ul":;1iJm!1nci11iJNlli'iVf 1 

w !l ! ~ l'U!l 111r!J~fi'!l1J fi' <J 11111ri1n11ilfllJftWll11i1:;1~111il'1~'ll!l1i'l!~l~U1'1iv 11'1 !l !J VI~ ll iJ':; 'lil 'Jill . . . 
'111 '1 iJ 11'1> i:;~:;v111tt'm11J ii1'li'vi.i11ffll~1nu1i\'JJ nll" v1111u 'Uv11:;JJJJu1uf!tl11!YuV1'11JV1n!l1 111nll 

'JI "' ii "" ,% j.I o<!t 'JI ' 0 ""- ""' I RI"' RI Pl!) IJ) 'J/"' """ • 'll<J'llVl'll<J1lflVl'llll rnl'lllJ111l"lJi;Jm!l1Jfi'i!l11111Mflllllf!lJill'lllU!llJffllJlrnurnu1111n 1 'II 1 Vll'llll'l ff1ll 

l~ ll'IU n11u 'llv 1 i' J!l1J!l11ii1u11u~1~u1'1iv 1nm1J l > O l'l > l 1J n l > '111ilu 1lll'll!l 11 :;JJmhnci i1#11u lm:; 
• • • 

'lf1uli i 1 ttfllVI flll" ru 1 Ji''.h lJ ff~ HVIU fl~~ lfl m1'111ilm1U'll<J1l:;1J 1JU1UV1tl ll ff U11 l !l '1iJ ll !l fl~ 1 nu 111 fl . . . ,, 
iJ 1 :;'!fl'lill '111 '1 iJ 'YI> iJJ!i1'1i'vi.i mi (i~;l1nci11uvlJ1tl u lY 1 Vli'i 1w 1 i:;~ :;vl i 1ttl'l>11J 111u'JllJ'lill'llv1V1u it u . . . 
iJ fi ~ m 1lJ1 mi' N n !l l ~ rl v 1 ttl OVI lJ ilWll \'l N tl 1 11i1:;iJlv1!Jflll"IJVI!fl1 UIJ 'Jlj fll l" iJ !l1i\'ll11i\'iJt\!111 n !l l ~ 
tftV'!~tre:id1.:J i l 100 

" . ,, ,, 
2) u 11ci1 rlllUVI IJ!lfilll'l 11tl 1 YJ '1iJ'1Ji'Qflfi11Jf'J lJfll l" Uci!J utl llff U!l1 ey1111ci~tl1 

1111 ri1i\11 il VI lJ!lWll ~ ili .l'Q fl i\ rn u VIU ,- :; lfll'lm1J1J1V1,-1 69 u Ii 1wn1 l'liUt\! ~~ 

ii ~m1 rnm:;i' flll lfJlll mw ~ 1u 1f! ti' v rnni 1'1il ~ vui. 253 5 rnl'ilili'v1 Q flfi11J f'llJ 1 tt ~M !in u u 1uVltl11 !Yu 
• • • 

1 ttttlu '1U'11IJlJ1'11" j)lll 11~OU1fi1 lJ11i\' lYJ 1ufll'ifi11Jf'l IJ fll'i 'i :;1J 1 utl llff U!l 1eyu11ci1tl11 ttttlu '1 U '11 IJ 

99 <:'j .::I "' 'JI 
l'i!l1!flU1flll, 11lll 23 l. 

100 di .::i "' j.I 

l'i!l1!VIU1flll, 11lll 232. 
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' . ' 

1Jl1>11J!l'Wfl1UfJ1J1J11w11~1m1mi~ii11il.iYi\)flii111u.i~u T.iu!l1ilmilu1~1'111Jng111J1uvuu11:1J11>11Jll'W 

\i\'1nci11llfrn Hili1i\'um1Jm1>11 i 56"
1 

1'WmW!'Ul>lfl1UfJIJIJl1Wll 111 lJ ! 'Ul>l Yi lJ ~~~VI 1~jl'lffl1j1flil.i1 nil j: uml lU .itl1 
' . 

1llun1J Hm\'1 !Jll'111 72 iimu.i 1n1~1'U!l1111!l~fl rnuflrn1u11ci1ii11il.i1J11w11ll111f iYii>l'1Nill'ld ~tl1 . ' ' 

hll11 nnll11i.i lflu1:uull1li.itl i1llun1J 1rn::;l'.111ii iYii>l'!l11llmiiu1' mrn11Jli1>111Yi iimu.i i1umi 
• • • 'o""' ""'<11.::1 OOlod lj/ 6 O<>Jo.d. <!I 

!! 11Mfll!'WflIJl1W11 'W 'W IJ1::; UU 1Jl 1J fl'W 1!ffU'UlJ11>1 'W !!N lJ ~!! 111 !! 11::; l1'1!Jl1!lVI1fln1J 1 Ufl 'W l!lW111 lJ 

fi1 il.i'U !l1t llu 1 f11>111J m1>11Jll'W~fi111u.i11111 m~ l'UlN11 '1 !l ~fl rn urt rn1u 11 ci ~fi i ! il '1IJ11 w11iM/u11 u l~ 
.J' v "l' ct " 111 , ""' .J -;;i 1 ct _ 1"' lil ' ""' .J ct :; " 

1'111J!Jl1>11l'Wl>l!l11:1H 1V11ll'll1J1J11>111 104 fill ~lfJfl t!J!fl'W11'W1u 11rnu1u 11J!fl'W11'W11JTY! 111!lm~1 

• • 
ll1uviih1llm w u~ll~1Af u 1um~(jj11>1fo«111nu1m1ll1li.itl itllu mm i 74 fimu.i 1 tt'1«1'U!l1111!l 

• 
~m !JU rt rn1u 11 ci1ii11il.i1J11w11 il.i d ~tl iillu 1111 tt' ~1 u«111 tt'u1 m1 vh m1ll1uvi

10
' 

1 d ""' ct v ""1 "" "' .::.vi '1/0I 1 -~ !!11: 'WflHU!'U\>lf!11JfJIJIJl1W1J11nl!'Ul>lVl!l~VI '1VJVIH1l'lffll1U11J tfl~fl 111J 
• • 

1::;uull1u.itl i1llu11rnm::; 1illl0fl1u1u!llJ(jji1>1fu~i11tt'u1m11l1u.itl ii lluutj 1u1'U1>1rt1ufl1J1J11w11 
' ~ ' . 

11'1!l!'U1>1il!l1 Yiil'u m1>111 7 5 11rnurnfi111uvi1 tt'1«iwil' m rnfi!l1ou v 1~iiiwu.i111m1 i'1 m i1rl111 f u . ' 

m11l1uvitl i1llu1f11>111JYi~11l'lu 104 

. ' . 
"""' o oQlod d< <II <!:I • 

1>1l!'W'U11'11!!11: fl 11J fJ IJ fll 1VI1~l'W'UlJ11: UU 1J l U fl'W l! l'l'Ul 1 IJVI lY1'W 1 l'lf fl l l'W 'W 111 !l l l'lffl l l lY1'W 

jl d i QI 1 j/dJ' d .d f <!:I I jl d II) 14':1 d <!:I II) Id i/.::1 
VIM!l'W'W'W ~fl 111J'U'W 1umruVJlY1'W 1l'lfflll11nl1 l'lfflll lY1'WVl!l1!l'W!ll~ !IJ!Jf!'U!WU1'1'W11rn !IJWJIJ 

ll 1: l'l'Ufl l l ru1'Wfll1;]vifllll::;1J ml 1 Ufl J, ! ff u d1'Wll'Iffl11111 !l j l'lffl l l d1u ii lJ 1g'W~::;«11~~1 fl f u 
• • 

111vlj ()!11>1fo«l~1 n u1m1ll1u.itl ii llu 1 l'Ju ~~ iiil u 11u im:rt 1UfJ 1J m1 l1111u'U !l ~1 ::;u ml iu.itl i illu 

n1J11'1!l1:::uufi1;Jvi'U!l~ 1llu1w~1 fl d1u11 if fllflru'li'u11:'11lm1n111fofl11;Jvid1 1~unun1Ju11: 
• • • lod lo.:O."' I oQJod wVo jl 

'U 'W lY 1'11lll'l'U~1fl!!11111fll!'WflIJ11Wll !Jl l'l'l::; 1J 1J 1J 11Jfl'W 11l'l'Ul11J'U!l 1VI 111l'lffll1 111J'VM 'U!l fll 11 'Wfl 'U !J . . 
' . . 

tt11J 'll'v~1n.i u11:1~vu1'U~W'l rlmfofl11llci!luVi11m:::mn:::mutl11llu ~1flu11cl1ii11il.i1J11w11 

101 0 ""' ""' .d d "' v 
!ll'Wl~ 1~ff1Jtll'l'l1>1, !1!J1!'1U1fl'W, 11'Wl 233. 

102 .d d <IJ v 
ll!l1!'1U1fl'W, 11'Wl 233. 

103 ~ "" "' fl} 
lnl1!'1U1fl'W, 11'Wl 234. 

104 ~ d .,, v 
ll!l1!'1U1fl'W, 11'Wl 234. 
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' . 
1h::m'Yl~um1111w111 72 ll'~1:;uutl1ul'lll11fiun11'111JHl1'11'!fm1 mm17711rn;:rn,1ttr1111ul'I 

1uflQm:;m1,'05 

. ' 0,,,0"'1 I ..:!{ l'J/Q:;/ .,\j'J/ lo"°" 

1:; UU U lUl'lll 1!i:W11!J'lllM!1'1ll11'1f fl 11111 !J11'1f f111 l1'1ll \'I !J' OU !U l'llll,111llijfl1!JUfl1!JW11 !1' fl l!lll'I 

uiiwllif ulim! 1~i1i!l,1fiuri iu1 mm nm ilfl ~till 1tt1ill'llJ!lW1'Jl'fo,1llu~~w 1ttuti!Y1u11'!ffln 111v 

11'!fm1 i1ui1J!J,~ll ff1Utll'l nri iu1m11llu1 tlm111111>111 88 U!]!qJ'fi11 " 1ut'lll'lfi1UfJ lJllllW1'll1J!l 

! '111'1n!l'~11'1~'1;'(il'1'11,,fjjfl11 r\ ll ll'S Hu l1:; 1'11iiiufl111::; u utl 1Ul'IJ1 ! Ii U11)j'flJll1:;uurl1 il'l'l'IJ ll ''ft u 

11u fl!l' 11 u ~ 'il'l'l l1'111'11lJW1::: 11 '!fu !]! qJ'fi rl'u fl 1 1ttflw:::m111fl11~'u11'1fill11u11' '!f 1fi1l'1ufi11! u::: ll 1 

'II !l 'fl w:; m 111m:;fl1u fJ 11 u ii w1'J w u 1:; w 1 r11ttu l'I v l'I:; iri iu 1fl1:; ~ u::tl 1:; fl 1rY1 '1f1 w1 Iii ii:; t'll 111 m UfJ u 
' . . " ,, 

)J!JW1'J l1 l !J !'111'1 n<M TI TI ill u Til'l ,'UlM:; :::1J UtllUl'IU 1! llu:; 1 )Jl1J ll:i :;uu fll il'l'l'llll,!ff U11U'1' mi 11 "106 

• • 
u lfllll 11111.i, flci 11 m:; fl 111Ul'Iri1u1 fln h.i fl n tl 1ul'lll11llu1J fl fl 111 lll'l :Uu 11'1 u 

fl w::: m:; 11fl11~w11'1tiv11uIi''lf1fi11'1ufi1uu:::ll1 'II !l 'fl w:; m rn mm 1u111111!lw1'J ~' 1 uuri ll::; ~ u ~ 
dv u jjil( u 11u 'mh ::mw 1ufl1H'i11 il m rnirn :;1] u il' uri H'J ~1 ~u1'11 v 'Ul'I fl ri H ii'u ~' v lU l1 fl n r11 ttu l'1 

' ,, . ' . . 
ti 1u1fl1:; 1'\11111flri1' i'iu 1 tluri ll::Vlu TI 1 l'lut ~ wn! fl' 11.1iJv,ilutt1!lwu fl' mi~ 111U'1 l'i'll !l' IY1u:; l 'If fll:; \'\ . ' 

il'l'l 1 ttli:; :;uutl1ul'lll 11iYu1 wl11hu luttU' lTI ill'! t~1J ri 1u 1m:;u1m~1'11!l'tt1 !l ~fl:; !l1Jfl:; !l' u l1 ci' fl ltil l'I 
' . . 

11ii Wll \'\ il'l'I ir,1111llu 1 tli'in ::uml 1u1'11l 11llu:; 1 u !l dH 1:; ~1'11 u ~1,;uu lifl 11u1i1u11fl1> 1 tt 
' ' ' fl w:: m:; 11flniiw11'1 fl v11u Ii' '!f1fi1llu~fl 111Ul'Iti11J 1fll:i1 uuri ii:;V/u \'\ 11hJ 1ilfl11w 11u1:; !1'11u1 flU fl 

d 'JI 1 .:::., I/) I .Ql :;/ I Ji .d~ d 1 • rn:; l::fl ru:; m rn fl l:i l1' 'u11'1!l!l lJ!!l1' 'If 1111ll1 u tlJ'YI:; 11J o''ll !l lJl1'11!l' U1'1 l1 ::wu \'I l'll'l!l u' fl 1:i u:; l1 
• V d 1 I ,l .d,,k d 'JI 1 J' .d: ~ • .ot~ :llo .,, 

J l'lffl n ll'TW\'lll"IU UUl'l l1::l'lu \'I 'If '\'I:; lU!H'lllllJl1 tll'IU'Yl'llll'l'lll! Ull llUHl'l!UU ijfl l llll l'lll l'I J 1 
' . ' 

ti 1u 1fln11fl 1:; ill u 1vi111'1 11'1u1ttriw:;m:;11fl1:; ii' u 11'1tiv1111 Ii' '!flfi fll 11lll'I1Vl u,6111>l<Uuii111 ii:; 'l' . ' ' 

'llv,ri1JJ1 flnrihtl'u 1iJ!l,u1fllim:; H11u ,1Jti1:; mwufiuAmrn:: fllM11U ii '111'1flv111u m1il'l'l1ttl1 
' 1:; u u tl 1uml11llu 11'!f fl n ri1u fl ii 1' ~' lifl 11111':;:; l1'' r1u:;ri1u fJ 11fln'111ilufl1:; 'II !l':;:; u ul'l' fl ci 11 

i~v 1nlim:;1'1fi1u!l<lNl11'1::iil'liln m 1u fl11iY 'm1um1d' flll 111w111w# '1nl'lflu11 fln 1 ti:; l'lffln 

!Y1uil !l' ~wll u~fl111Ul'lriiu1 m:; w 'v lU riv 1 tt till'lm l lJ!!ium u 1¢1 tl'I n::: fl nu 1 m:; 'lll '111n1 l'lf fll:; 

!Y1u iiv '~u 1 u rn,flf WlUl'I fl!JQfl 1u1il!u:; 'fll'liiiu \'11' fl n d]u,iJv, ~u uu 1'111 tthi !1'1111:; o Nil fl.lll 

u iuu lUU Ht.I 1:; m11 u fll:i ff" l1'1111rn:;i' flll lljlllflll'I# "111'1tl!J )j 'l ul1r-1ii 1uvrntl ii ufi111' 07 

U!lflUlfl;f m91:; 1 89 U'!]!qJ'fi1 ttflru:::m rnfln#w 11'1tl!l1111li ''lf1fi!J1uflll1lll'l 1ttl1 

v 91111191flri1' i'i u 111111111fl11111l1lJ1:; !Yu u ii:; 1~1'11 v' tt "i !l~ fl:; vu fl 1v'u11ri'fl1iii1'1 lll1W1'l ~ illu 
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TI 1 'IHJlJU ~1<f/11 VLJlJViJ ff'YI iJ1,'J f 11 V flt ~U hJ.\'v~t ff Vrl 1111fl1'l l'I llJ 11ll fl lfl!U 'li'trn~ till U 1 'U~ 
i'IW~ m 1lJ011~~u11'1 flv !JU Ii ~'lil~ t1111ul'l t l'I vii 1u u~tl l'U!Mi'I w~ m 1lJmm1111J ll!J 11Vl11 ii<H flu 

. . . 
• ~I d W.::t v «:t c:: • .,. .., o 1ii91 ii .::i 91 
l1'1UIJ1~t1'1Ufj!Jttu1'Ylm11m11rnnuu !Jlll111 93 fllttUl'I muutt'Wl'Yl'llll~1~1 

vnr fl~ 1 U i1iv ~gu tt'i llWU fl~ l'Wl ~ lttU l~'Ull~ ff1U 11'lifll1~iil'l11'1'!11 ~11 ml lUl'I J ll ff V11lJ'UlJ ~'YIN 

11'lifll1ff1U u 11~ri 1111011 ~ iil'lt ~111.1'~ 1 ,'I fov m ~u hi.I' v ~tl 1 ff ~fl i1' ~1flm11iJ 1 ~ !JlW ur1u~u l l'IV 11'1' 

tl 1mi1 flff ~1'11' 1flll~J1Ul'l llllll'l 11d1u~i'lw~m 1 llfln flll~J1U t1111ul'I lf111i'11d1u ~m ~v 11'l'Hitflu 

fi1Hi~1vlf111i'11fl 111>'\ 11il u n 111rn~ll11~1 n1111~111J111ul'IJ1tffv11 !J'll v n l'lifl 11 d1u ~ v~ gu 11 'i !l'Ull~ 
d1u 11'lifll> ~ 1 ,'I iil'l t~ 11ri1111fl11irn~fi1iJ foJu .Ji~ l1'lll'I i'I fl v ~t\'1111 i1' fl fll1~riv11'1'1ill'I !J11Vl11.I' ll~tflu ~ 

6. fi1iJfo 

m ru ~l~ l'U!J~tt'.ilJ ~i'l 1lllli'l1Mll11 ft~ tlllUl'Jl.mVl11 .Ji ~i'f ~, iiil; ~ 11111l 1 Ul'Jtl l lff Vl flu . . . 
'llv~.r 1w ~ nott mvt1111ul'lttU 1TI M~v~ ii.i ff ~ii 11ffvhiVi1nn111 ul'l t l'lm ~ 1111ll 1ul'lii 11ffm1 ll trn~il 

11tl'1~,\'v~1ffvri1111fl111'11lJll1'11 1~t1111u1'1,'11 v 1~1'llv~11'iv~mv11i'l1v~1111ft~t111ill'IlJ11YI11ih71u 
• • • 

tttl' lTI l'J l)J no11 )J1 VULJlJ)J~ !Nlff Vrl 1iJi' 11 A'~il 

1'W m wt 'll l'I i'l 1111J !Jll 11Vl111 l'ltt '.iv t 'll l'I ~ v ~ ~ 11'1~'YIN1l'lifln1¢1iil'l1tiil1~11111l 1ul'I 
:.::t Vjilfll )I ~V 'o""".,. ..J 1w"' 'Wl!l1'Vn )J ! 1ll1l 1 111 flt~ l'U !Htt rn fjfi llllJi'llll ~ ll 11Mfll!Ul'J)J1lW11 iJ' ~lll'Yl'YI \) niJ l ~ fll I'( 11! uu . . . 
umi~t111ill'lll11Yl11Tiu~~ll~IJni'l1111Jllf1Ui.lftvvii11ffv11~ti1mft~ii1l1'1li11w~ l'l l!J!Jll'l 11 69 u11~ i'f ~ 

1ii!h~1111ll1ul'ltl11ffmflu'llv~.r1wm'iv1~1'Uv~11'iv~i'l1v11i'l>!l~llttft~i\11iJl'lll11Vl11tl1~umgu.Ji~i'f~ 
,, ' ,, ,,, 

1tli11~11111l1ul'Jtl 11ff mflu'llv~.r 1w~ 11iim!\v~1tl ii.iii~ ii 11ff vtt '.iv 1 tlVi inn 111ul'l1.i m ~11111l 1ul'Jtl 1 
,, ,, ,, ' ',, 

tffv; 1!J'll!l ~'Yll~; l'lifl11 1rn~'1 mrn11iJ <iv fffi ~ii 11 ff vtt '.i ll'llll~ 1 ff Vil' u !Jllfl ti if ~ll 11'1flv!J11 wu v m'll l'I TI~~ . . 
u 11 ci~ i\11ill'I ll11Yl11Til'l'Wlfl u1~1'll<Mtt 1v~i'I rn 111'11 v~ 11 '.iv iil'lff ~ii ltff Vtt 1ll'll!l~tffV1tiVi1fl11111 Ul'l l l'IV . . 
1~11111l 1ul'Jtl 1 tff vn !J'll ll~'YI 1111 'l!m1 mi1iivv ll'lln ~.; 1111nnTIi\111u1'1l1'1v1tliifi'YI ii 1¢11 mmt~ u 

~ lll!Jll'l 11 89 11 rn l1'll~ 1J i'li'l 11'1°~ n ft 11u ~ ~v~tff vri 1tl 111 ~rvi l'll v ~lll'I > 1fi 1111m1 ~ n111ul'lmll!Jll'l11 
• 

88 uu fl11 ~~ti iju~911 )JlJ'Ylul\JtY'~uli ~w l ~11'1ill'l\Jtll'~il' '° 
1umru~1~1'\J v~ 11'iv~mv111'11v~1111ft~i\11il l'I l!11Vl11ti1 ~ m 'YI~ ll fltl 1~fl1l'f11'1'1fl u 

uttft ~t111ill'lll 11Vl11 ~u~~ ll~IJfli'l1111J !Jfl 11 tl<ivvtl11ff v11 ~ tiim ci~Jrnin nw~ 91 lll m9111 69 .Ji~ iJ 
• • • 

l ~ 1111111 u l'I ii l l ff vtt 'i lJ l ~ 1111tl1 iil'J 'Ull ~ lff mfl u 'U ll ~ ~ 11 ll ~ 11fl11ll11 ti~ ll vn ~ii ll ff v 111 ll'U lJ ~ l ff V1l ~ ~ 

'°' !l1u1u 1~il'uwoi19l, 1'iv~1~v1tiu, 11tl'1 237. 
109 Ji d CV )/ 

l1ll~ll'IV1flU, tt'Wl 238. 
110 4 .d .., ii 

l1ll~ll'IV1flU, tt'Wl 238-239. 
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. . 
1: urnl 1ul'lll 111!u11mm1\'11111'Jirn1 ~~#Iv 111!uri iu 1u11u-l'u1u5I'!111!1vil'UV1~rn1uifo ri i 1.fill 1 u 

u1 :~ i-lu if 1111urn111.lm~ m11~v1ii Nim :uu u iuvni i11!u111v1 :u u fi ill'fl'tl v111!u'tl <M l'l'W t l'IU 1iJ 
• • • 

r11ikii~<i mwu 1;'li.Jcivutl111!u1 u1Hmru1vi11f1111vucivutl111!u1'1Mfl'l111'u111v1li fll1lffUri1ui'u 
,, /JI /JI ' 

1 'JiuiJ lll ~1 l'Ju 'Jiv11N1tt~fl1:ii 1111 llJ fifl <i fl ll llUU riv utl 11ffu'l111 'Wt flUUll!Jl ff Uri 1ufo1'Wllfl11 nu Vu . . . 
li11 tt'W fl1111\uri lU fo ff! vi l'tl ll1U1 lJ l\l! tl llff UTI I! flU ri llUVll mill' fl 1Wll 1fl fl ll lJ 'W ll fl~ 1fl~ih1Ju ¢Ill 11 ff (J 

,, • ,, /JI 'JI 
'Al<V !I) !l)g, Cl.o'Q j/qj/ ,,.. • .:::! _11 ""<>"I WI ,.Q 0 

i'llu1Ullll1 ~'W'UIMlJ!1'Wl\'ll'lll1'Jifl 'liflllll'U!11U !llflfll1 ullllU'IN'Wll!W'W'Wflll 11lflfll11l!J'Jil~fl 

• 
"" ,:!( ' I 0 "' 0 d 'JJ Ill !ll'U!11U111lll11llJUflW1ll1Ufl1:UUU1Ufl\lllffU11lJ'IJV1\'11'1l'lifllrn1U 

1umIll~1~l'tlll111 J ll ~111vUll1ll1u 11ri1 fi itilfl lJ llW'IJ u 1: tfl \'I~ I! flu 1: fl lff 1tt'1 l'lu 
' 'JI ,, .J 

1mri1fi11Ul'llJllW'IJn~:¢ill, \lfll11Ulj lJfll1urillUUl!ffUMtju11 ri1tl lll'ln n ru: '1 llJ !Jl'11 l 69 'Ji' lJ 
• • 

1: u uu i Ul'l ll 111!u111v1 ~ uu fi i ll'fl'tl v' 1 !Im l'lu 'till,\>) 1rn 1 a: 1~u1liiiim1 u i u fl tl ii !!u fou 1.ff 1: u u 
,, . ,, ,, . 

u i u flu i 11! u'IJ ll' '1 u TI llv Q u a: fl fl av u u cl v ui1' lJ aw 'IJ tl it 11u$i'flcl11llllfltjiY'u11'1lilllJ111 uu ll fl t'll 1>1 

1m cl' fi i 1il l'l lJ aw 'IJ 'llv' 1>1 u ~: ¢1 ll '1!!uriiu1miu-lu1u51>111~1 vi i'tl ll1~rn1u11urii1.fill iuu 1: ~ i 1 u 

tl111fom111.lm~u 111~ll,ii11rn'tlll1fjumo! m~ll1Ull 111vnuuu1uflJ111!u111v1~uufi11l'1'tlll111!u . . . 
'Ji ll11>l'W 1>1Mm 1mli'111ilu m11'liu i iuu fl cl i 1ii ll m 1 TI!« l'tlll' 11 J ll ~111 llu111v'u11 ri1 fi i1il fl imw'IJ 1li 

,, ,, . ' ,, ,, 
ii lfll 1 u lUl'IU l!ff Utfo 1liiii1»~u\j¢1v1ll1 uri lU 1 u u 11llJll1 l'ln ll fll1 fl flllllUU rill UVl 1lJllW'IJ tl 11 ff Ull lJ fl 

tj~'u11'1livm1li1 ~iiudvJ.Jll11u1~11!uri1ui'u"' 
ri1u u1 :1~u1~1M ~~llm! l~ 1um1 ll'fl1n uri ii.Ji' rnmdfoflf v1rl i11!u111u m1>111 93 

fi 111'W1'11tt'1l'lu11ul~'IJll11 ~ iw u fl1llli\'lJ1gu 111vwufl11u1~111ul~'IJll1ri1u1l'lifll1 ~I) '11 tt'll1: u u . . 
u1ufltl i11!u111J'IJ ll'l'l 11 n'Jlm11l'lu~ll'fl1nu 1m:ri lui' uli llmnu 1 ;'! 1;'11uum~u1li¢ill,tl iri ,1l'Ju 

,ui.J n; lJltl!UH'W ~'W t '1u1MU1 lJ ltt fl ff ,1-lf 1 flM'l'l'W fl l!J!l l>l 11ff1'W ~fl ru: fl11 !Jfll1flll,'11\l01 !1'W fl . . 
lf 1111 u rhu li m lfo 1 i1'H1l'lu ri i Hll 1u rlm 1um1'111ilufln1m: u i ~ '1 fl'!Jl 1: u u il 1Ufltli11!u11 !J 

!11lJ1: 1J 1J tl l IJ fl 'ti lJ 11ffU11!J'UV'11'Jifl11ff1'WVlll1g 'W 11JlJ'tilJ1ff1'W11'Jifl11~1 Ji IJfl l nu A 1UJ1J ,f 'WI ll 
' . ,, . 

t l'lu1iu1;'!'llv1flll1'11'W iY' u 1l'lli ll "llli" i ~ 1m1urlm1fl11iliufltl11 !fmm :rl ii.Ji' u VI 11 flt nu~ i m « l'tlll 1 
«!! 'JJ I o ""> <:> cw "''°"' I "" <V .6_ 'JJ I "'> 

!11ll~fl 1 llU m !HU !1 ll1 flll'Wfl!J llW'IJ \ll l!JW1 :1l'liUt)Jt)Jl>lll'11lf1!Jllll~1 fl'IJ llj!U fl lW ll' w 1flll ll mm 1'1111'1 

w.ff. 2535 11u fll'I 111-j'W ~lflJ lJU mil'! mi# 'm n~1 ll m allfl ll'n 1if u1 :~ lV 11u111lll'l 1wviYu ~u ~ 
• 

1;'{JU~1flll111 lll fl'Ji'W '11111lU1u!Ill~fl1U'WlJflU1: 11'1 ff l lJU l ll ~ 11U1 :11'1 ff\1Jllll,f(fl111: 11ll'U1 :t Ylff 

11u ~ u 'l ~ 1;'{fo!Ji11!Jii1flll fl fl ll'llll111u $1' flci 11;'! 1 u t l'I u fl ll 1'l'l'W~1u11'1flll!JU11'1QU1: ll' 1fi 11 fl fl'l ~ 
• • • 

1fiu1"1'll1nurn1 ll'l'I m1 ilty1111l llff Ull'!HU 1 ~ m1 fl ,iJ 

111 61u1~ 11ff'urucVi1>l, 1~ll11~u1nu, 111!1 239. 
112 h <:1 "' :I) 11ll1lflU1fl'W, !1'Wl 240. 

113 di ""' "' !I) 11ll1ll'IU1fl'W, 11\ll 240. 
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1'1:; fll1 tl 'j fl Ul'l ff'j 'j t'.1U!~ll m! 'U fflfW 1 n ff1U 'll'lffll1111llll,fi m Vfll1 'l "'ff1U 

iiv,rtu 1umnM'Yjuu11::1'l11ilu 'm 1u 1 m 'm1 rivirf N1::uutl11J'1'ltl11lim~v1'1:: lv'lfU'll!l,ff1U 11JJ 

t l'l U\111' iii'~ 1 ti'l'l m YI i:: 1111' m 1 ~ll1111"~i1fl u~ u::~v,;'\11il u fl i 1u.i'1~1l'llJi1 O'll!l ,ui/ 1 ::mw 

t~lJl~JJ '11i"lu 'i'J 'u1'1 ::mw Ju111v '1~ mm 1 t:1ul'l1111'.1u 'YJU ulflU mi ,gu '1 ¢1 tm:: 1111'fln~v,fifl1 
1'fl11rn,ff1ui1iv,rtuul'l<rn1'.1u<ru'l'lu [m,fl11fllu11:: 10 - 35 'll!l'1'1'.1mwfi1rimrf1, Im 'm1 91, 
11mum1JJ·iiiifl11~1ti'l'l1,1'.1uiil'l111.juH1Vlu,fvu11:: 65 - 90'llll'1'1'.1unmhrivirfN1m~m1 t.w 

ll' fi m 1' flm v' ff 1u Yi v ~rt u ~ ll 1:: ir' r! u:: 'II v 1'.lu ll 1'1111.! u ~ v 'nu 111rn1' 1:: ir ~fi .iv tf1 u fl ,1u fl v' 'YJ u . . ~ ' . 
ii'u11'1llti mYlll 111' t<ruv r1 l'll lll1u !ll'lMljllUU ~v11w:: m 1 JJfll1 fl!l,'YJU ii ~u 11'lll!lmYlllViun w 1\11 lJJ 

11Smflw'¥11m::1ivu l'll~!l '11' 1
" 

1' 1:; fln ~ irv ~ Ul'l <rn t'.lui~ti 1nv,fifl11' fl111v~ff1m~ v,rtu f ll 'l <1111 iiu u 11:: . . 
rn fl'lf'U ijvm'.1wYlv ul'l 1 M'lh ::uu u11Jl'lu i 1liu rl111i'u 1.!f11rn i:: 1uiiufln'llll,infim1' fl111ti,ff1u 

iiv~rt 1.1111tJfjJ'Jffl11 ii IJ 115!ll11 YI i::rn fl'lfll~ ~ lJ 11u 1 ~ \111lJflt)11 lJlU ~ u:; Ii tJ ~ul'l 1 ttlJ1:; 'U'UU lll1'1J11!iu 
"' . . ' 

tm::~fo ~ l~ 1 nu1 m1tlllll'lU11 !Yu t l'l u~Vi1'1:; <r ,r]' u ::\)1'.1u~Mvu r11'11 v~v ~ul'l flu fl ti ~'YJ'U ii 'u 11'1 llv JJ 

l~titi lf111 ll111l::t11111 mfl u '11'Hl'llti~ 111 H nu Ul'I:; u ll'HI flU 111111::11 !<Ill tJ ~ !ll1w:;m1 "fl n 

a ~U11'1 {{ !llJl~tJVi IJ l'l W ll'lllJ 'lift fllflW '¥ftm::titill l '11~tllV 115 

L fl'l mn u 12 mrnfh1 

mJJl11'UflJJJJ11Vi11 riv~~irlviu~ 4 m11wu 2535 !lu1flmrni1rndv~mu1fl 
V1::mfll'1fYI1:; 1 l'lfU!)!tll~ ff ~t<r1 lJ!m:;f flY lflWil 1Y1a~U11'1 tlvJJU ti ~'lfl~ YI. fl. 2535 l l'lUf lJ lJll 'II~ i1fll1 

QJ <=> ""' 'jl I ' ""' m:: m 1' n 1YI111m1111JJ'lfl'IIu11:; <r' 1111'111 v JJtiti fl flt) fl 1::n11' u u' <11u1 l'lf m1mJJ111uflJJJJ11 YIY 

f11::n11'flf YI Ul fl 11111 lJ'lfl~llll :;~ ~U 1'11J!l lJ YI. fl .2545 1ttf1'llJ111'U fl lJJJ'1ViY iJ!l l'U lll 11 U l~~ . . . 
11lu1'll'v~ l l'lU</11~ti''Ufl11 Ul'l f111illlffU1ufl111 n ri lU u::il 111ri11w:;m1 lJf111il'u11'lll !JlJll ti~ 'lfl~1 u fl l'l 

f'h11lll'lfl l'U 1fll1ffl11f'U1 ::'UlJUllJl'lll llff U11lJ l ttfi l!lll::U 1 ttnf lJ lJ'U\11~ l'U fll 1ti111lll'llJll'l 1 j)l'U 

•• 
mu fl JJJJ'1WYu1flu11 ri' ti mu l'l rim fo fl 11111u fl JJ m 11::u1uuiVI~111''1¢1m'll1llmrivu1'ii v umi fl~ 

114 QJ .::t QJ d ""~ 'jl 'l a' ' 'jl d. ""' ""' a' Yl'lf1 lJffffm, "f1111ll'llfl'UfllYMU11'1'1!llJ tl'lU!J~l1 mil flfl'ltl,<11\Jn!J"l'U," (1f1UlUYl'U 11 

1'1'!)!!)!1U~fll<r'llrnm1J'w<fi'll 11w::il~fllll'lli' JJm'lnu1liu111rnflll!'ll{ 2554), 11tl'1 94. 
115 0 a' QJ ""' ~ ""' '!JI tll'Ulll 1'fl'UW'll'll, lJV~!l'llJ, Mlll 497. 
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i 'IU 11'1ftlJIJ \ll l IJ IJ Wl'll 55 Ul1::: l ttr'i lUl!:ttl lUrl fl! IJtJ\ll :J 1ufl11flTlll!1'11.h::: lfl'l'l'Utl'IU11ci'!ii1IUl'l1Jl1Yl11 

~ U:t~tl'l\j flfl 1UfJ lJ fl 15 ilcit1ml11ff Utltlfl~i 'IU 1'1fttllJ
116 

.J.. SI !, ,£ ' "' "'""' ' ""' 
fl(U:tflHlJfl15 fltl'lljll Ml!dl'll1tllJ\iM'Ull\l1llJlJl\l151 24 uml'i5:t5 l'llU\]jl)j\lll1' 'llll'rn 

Ul1:tf fllllfJWllll'ii '11!1'1fttllJUtt '!'Ill~ 'VU!. 2535 ilrl1mu1111'1~1u fl1'Yl UU(U l;)l'l!fn l~llfllMljll ltt 
' . 

d1m l 'llfl u 11rti5l'llfl15d1ll ii ti 'I 1iu l'im f u fll 5(l'I11ll1m::fi1Iil'IHlll5:t u u lJ lUl'IU llff U511J 111a1 rt' 
' ' . 

5 l 'llfl15 ll1ll ii ti 'I Ull 11rllfll1 !1'111 n ~ iJtlmVI ti ;Jl'l 1 ttil5 ::uu lJ lUl'IU 1I!fol'i111fu1 '111llVil:t1 u n ~fl n 'Utl 'I 
' I/ 'JI I II ' 

51'11m1 d1u iiv, 1iu 111vfl!1!1'111 n ~ir u 5w«'1 ttrnfl'llt1iJ1l"1ufl5 ru l11Jfl fl l1tl' uil11tl' 1l1\ll 1" fl i;i11m u 
' . 

d > • 1 'd 
0 

• o d d "' '" >• l l >.I d "' >• > 1 ' d 'l'JU:tl'lll'l\Jl'I 11m::UUU1Ul'lll1!!1'U\15tl!Ullf;! ll'l>U Utl'!.jl)jl\ll ttu1:tfllJUfl\Jfl11!Ullf;!5UUl'I tturnn 
• • 

ll 1ul'Jtl lltrU\l1 llJVi1 :::11'llUl!JtY~il 111 

• 
!M rl fl U ;)l'I fl 15 U l!ff U! ~ ll f Jll !1'1\1 OU tlQl ti ff 'I 01'1fl5:t'VI11 'I 'VI f Vi Ul fl> n 5 5 lJ'lll?J Im::: 

• ' ' • ,.. 91 ,, ,, 
4 V do S/.:td<v<::i 91 ti .:l<>J<V.:5' d"'"' 

l1' 'I U 11'1 l1lJ lJ U l1:t lJ ti l ll l U 11 ll l 'l'I! flU1flUl1''Ill11'1'1 ti lJ lJ '!fl fl 15 ll \]fl \Jl'I \l1'I'llll\llllJVi5:t5l'llfll)11i;)fl1 \J l'l\ll 'I 
,.. . . . 

v<1ri'm1;Jl'lm5tl11!Yu 1ilwl'ul11s ff'lttlfl!J Vi.ff. 2538 t1l1:tilfmh<1um'U1Ylm~1J1ull Vi.ff. 25401m:: 
• • 

11 Vi. ff. 2548 11'Juil1\l1 Q'1.h:tl1' 'lrllllflU;Jl'l 1ttil5 :tUUlJ lUl'IUllffUnlJl'imfuu1ul'ltl11iYu111u1m'U\l1 
IV ' 'JI ,, ,, ijl ' 

Yiu fl ;]l'I fl 15tl11 ff u II (l:t fl n 1 rt' u1 fll5fuu1fl1511rti;]l'Ifl15 5::: u uu lUl'IU 11!Yun'I1 u1m::w1 fl!'U \l1Vlt1 fl 
,, ,, . . . ,, 

;]'1 null llff U 511J« 'IU1fl15111!)num5 lJlli tl1Ull'lflltlU1tlU flU Ul'lfl 15tl1 I ff Ut1Vl'lilil1::: ff 'VI~ fl lVi 1m~ 'I 
• • 

mm ll nu ti 'lrl fll 5U'1fl15tllltruilll1t111J mvu fl lllJ lll flu ;]l'I fl 111 ::uu UlUl'IU llff Ul rt' OUtl'lrl fl 5 

_I v.J...Ji""' •'JIV "" 'l'J/'""- ""'""' ""'\IJfJJd!iJ.dl 
Uflfl>ll'l'l'ltl"lll'!Mm::UUtlQUl11 lttl1'llJlHl!'1ll5:tUU '1tlUl'llJ'l.h:tl1''1'1n llll'i faulJ ll'llJttlll'l'I llfll5 

o:.::t '' .,.,, .dv 1'Jl.:t .,v ''"'"' ' 
ll lll lll1'UU 1flll11 l1 '1\l1l'I']lJ1 Ul u '1 \l1 llJ'l'l\l1ll\l1tl'Ifl15 U\ll \)::: \l1 ti 'I lJ flu 'VI l'U !l\l1 fl(l '!11lJ flt! nm l'llfll 5 l1'1ll 

ii ti'! ~u 111nri1u5l'llfl15Ill1'1'J~nci11lJlJu'1iiuuut11J '111'11 t1\l1 fll1 <1¢11 u ll 'lrl n n ;Jl'I m nf l! !Yudt1" '1 ii 

l1'l lJl rnfi ltilu mnh umf 11tru '1 ¢1 9J <11'Umf u ~ ;]'1 n n tl11!Yu '1¢1 u ii ~u ~1u1'U\ll n1 'lt'l'll'i lJttll! m 

u<1tt1''1umilj!1J ;l<1111''1t1ll'l'l1J1 ;l<1tt1''1iiljlJn1il ;l<1111''1l1'1j'1'15il51fll1 um;:;l<1tt1''1l1'1jml1'1m im:: 
I/ It ' ,, 

Vluflii't1mlJTiflw:: f j!1Jt11>11 iimu'11m l'lln~ u1n'41un111 \l1llJlJl\l151 3 uti <1Vl1::n'llnq11ijm;Jl'li11'' . ' ' 
tl'lrlfl15;)1'Jf115Ul!ffV Vi.ff. 2538 lli!llJlfl(U:tf)llJll\ll:i'1¢!1llJ?ilttll'lltlU ti'l!l'l'l!fl 5 !lJlllUll Vi.ff. 2542 ltt . ,.. . ,, ' ,, . 

""- o<:> <!:I d o "' <V d <!:I "'1"' <v <:> ,:!( d QI <v I 

!VilJ!\l1lJVil!'l'l!'l'lffUl l1\l11Ul1 llll'll !'('U ll 'l\111'1'11l11J5 Vil! 'YI ll'l\11'11l:t!'ll'll'l'J11 !!l1:tl'ill'Yl\J'l\111'1!lN'YllJ'I 

!~t1~t1~1t11'U\l1 ;Jl'lm5tl11!Yu till nu1 fl0 m5fi11ilt1m5 nu ;]'1 fl15 Ul1:tfl15Ull 'lfo1115::uull1u'1tl1 

I 16 "' ""' ""' SI ""' V .d 
m::'Yln'l'l'l1Viuimn5rn'll11>1ul1::l1'<11n'1l1t11J, nrnmufJIJIJl1Vi11, ttl!l'l'I U'l'IUl'Yl 1m:: 

nunu~1'1iJ, 1u htnJ://www.pcd.go.th/about/ab mission.html, (last visited 22 November 2013). 

117 o ti ,., .::. d ""' SI 
llllllU 1'1ffUW'l'l\l1 , 11ll'11'1lJ, \1lll 493. 
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jJ ,, "' ' ,.. ,, ' 

~ ~ flri 11 n~il tNfi m1 ;ll'lml u iilru~:: ov ~u 1uu11J' 'Ylfi ;Jl'l ~~,; u 11sv1ufi~m1 fl-i w riu'll tN11ll 1u~ iu 

~uinu fl'i if v mi:: ff mif u iJ '1 "1'" il ~ ~uu v~fi m1 ill'l fln tl11 !fo '!~vii 1il u 1fl1~fln1ufl11ill'lm1 J ii iru 
• • 

i'liu 1flHm1u1ul'l!l11IYm'Ylff1JllHl'vm~fou il~11111fflj'Yll !1'1m h1Hm1 r\v fff in::uull1u111l 111Yu 
d o • I • • "1 v 119 'J/lJ'llU 'II Ull'lm fl! 'Ylfflll '1'111J 1l1Jl ~uin ~~111'1 fflj'Vll !1'lm iuu '1U 

' v q 4. ll'IJfl1lff1'1J'l1<JWU 

7l'llflnff1 u TI<J~gi!!i'I u !l ~fi m lf1'1\]!1um1ff~1ff1" u <i::: i' flll l fl Ill 11rni~u1l'lli' !l" 

i 1HliJ1::: if'Yln 111'11 rvil i::: 11'1u11111u~iu ~vci1 u~u ~1rn::: 1flli':Ul'lnuiJ1 :::'ll1'llu u ~'l'i i 1ttm1u Ii~ il rum~ 
• u 

' . 
!!TI~ 1~1 u TI<Hfi'llV~l>l u 1m:::·m iu11m1 Hii't'llil1]J1111!uv ON '11 il~~uu u ~iluu 11111l.Jfi '11 u fln 

o ,d <V I <:>. "' d SJ $) I $1 d J' .Ji 
m:::~ Wll lU 1 ~!tlU1 flUflll ff ~!ffl mm:::1 fllllfJ\Jlll l'l'lff ~!! 1'1'1!llJ1111 l'llflll ff1'W 'YltJ~(lUlJlfl'll'W 'If~ 

flg11 uw~1~u1'll'v~nufl11 ff ~iff1 mmd' flll i11m111V1i ~!!11'1li'v11~ 111' ii'luu'Ylm'Yl'llMl i'llm1 ff1U 

TIV~gu i'liu V11:::11'llu1]JtY'9lm1 ff ~m'1mm:::fo11111m11rni ~u1l'lli'vul!tt~'l119l VI.ff. 2535 nrnul'l 1tt 

iJ 0111tMff1'W i11v~gu 1 mu~llfl nil 1:::mff111'11'1u1'111>1111uij "" ffWlJ ¢1 v ~il11 u l~ ;ll'l'l'i iw-ru 1um1;Jl'lm1 

ilty11 l lJ <ifl11 ~ ~11'1uff1'W 11 cl~ 'II v ~mm iJ gu9l!~llfl l l ;]I'] fll l ij\JI ll 1'11a~u11'1li'lllJ1 u l :::~ lJ ;]~ 11111 

fl g11muifff~iff1u1ttml1u~iu1 u TI v~ ~u ;ll'l 'l'i i1 :::u uu i u l>ltl ii lr m 111 ~ ~11111u~ iu 1 u TI v ~ gu II v ~ 
ii'lu~;Jl'li~uri rn1 fl11 m fl 1 u1'111>1Tiv ~gu 11'l '1i.iil1:::uuu1ul'ltl11lru1 w11s !l ti.iil~fou111tt'u1m1 

' . . 
ml 1u~1 u TI ll ~au u 'W ~::: l!v ~ n 111'W l'l 11.r fllfl(Jj 'li'im :::'l'il fl n 1u fll l ;]I'] fl nu l! ff U~ 1flll11 ri ~n l l il l'llJ '1 WlJ 

• 
l'Ylff1Jl<l'W 11 l il11nfi~1 u flll ;Jl'l 1 tt'il1m:::Ul\ ~'Vll~U l Ul1::: 1u fllW!'Vlff1Jl1ldfo~ 1m::!'Vlff 1Jl1l'Wlll n 

• 
1111fi~¢i!l~;Jl'l 1ttil1m:::u11~'Yl111:::uiuu11>1'1u 

118 o' "' "" di .ct "' SI ih'Wl~ 1~ffU\Jl'l'll>l, !l<N!l'lU1flU, 11'Ul 588·589. 

119 " "' :' .ct 1 .. !Mflflll~l'lflll'Wl!ffU, TllHflll, U httj)://www.wma.or.th/content/categoty, (last visited 

22 November2013). 
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1rl<i ~il 111n1; li'il fl 11i1qJ1111'Jw11wnf11 utl n:1'll11'1 w.1i'h 'liillli n: il'll Ii 11iw11'i 1~fl1'i ti;::; fl!J1J 

nuli;:: tl1rt'1 l'lUrn ~IJ~ hlilfl tJ'f1 mvm gJ 1i'f ~ ~i:Uuu ~~ !iti 'l lll ff'W 1 il~ il:!:fffl'!Jlltl~!Hilo'll 1 ~ 
• 

!f111J!fflll'l'lf1u 1111li\>1m1i:lqimil llfflJ 1 wi lfll'I f 11~<ru1ii 'i1iJ::;1~'Wf1 l'i ~\>11fl1J 111il111°fl ri u 'i rn1UUll 
• • , v • .I ' V '.I _,,, 1·'' .I • Q • ~ m; 'iJ'lll'llO~u'i~ll'll'll'il'UlJUfl Uf11'UfffllJl'l!!ll'W'il u'itl\'llln~fl u'i u<1::;JJ;::;m11!!mjlll1Jrn1 Yi~'U 

• 
rhnrn1ilu1Jnn u1u\llil11iruQn 1~ilull1n iutl;::mmrn1'iin!!1111TmJ i 111 ml''i1il::li61111 

<>' "'"" ' .... rl 1 ""lilv • <:1. v1 v.~ m; il\lllfi U'lltt'illll'I Hfl'll fll'llll u11 ll1U'1 th:1l'llli1'll1'lffl 1 Yinm1un ll!'WUll!J 'iJfl1H~'W~'il'f1lj u 

d1Mf 11m;u11i 'ilJ 11ii u~ n 1 mm ri ~mu 1 u tin m11~~ 'II~ !Jill 11fl1Hl'j'll1 m ~ll'f H'll!l~!!11flmq1 nl 
• • 

{EU' s su-uctural funds) 1.U 1?1-wnu ti u; rn1uulJfll lUlll'llli11ifo 'I ii'1 ?l ti ~Hllfl1::; \'llJli'~l'i llm~ l'lll \'ll~ 
• • • 

tl;:dii!'ll<'f'ilftt~!lm~Hll'lll~n'lfliln 'li~'1iiiifl111J1nu1'11<1~iiu lnu1u'lll111iiu mm11'iiim1 famn ~ifo 

~iJriuuif11iiu <ii4fi1H~101um11l1uwJ116u1"<1~t1'Ju'1tlfl'llJlJ19l'ijlU Urban Waste Water Directives 

11ftim'il>jTUHM~'ll1ii~1.U1N1wn11111u11lnrnu·1rn~m1i!nt111utlt~uu~ii11111Jii'n1u~u1ii'umi1 
Juiiu~ ~ll:: ~fl ii111uw11'Jurii1.fl~ iu~tWfl9lflfl 17lll1111 g'll'l 111ilii'11 iiu11nil1 lJ i Hii'u~iJcloutl1i6u 

• ,, ti ti ,, • 

1111111 H fla nfiv 1l 1 mm ii4ii1iilwl1 tin tiuli1iiiu1H'uri~r t1li1fam•114 111tim9 il::'llclti uli 1fi4ti1u 'Ii . ' . 
111~091n1>~li1uwu11ifofl 10116491flVilim 11l1uw11ll1 n 1ihl 11iiuo<1i~ui1h111t1fl 11 ~'ilt~lJ111i11l1 n 

n11lirillu1Jnilt1uuu!lf ~1~1J1rn::al'lu rm 1 nm ~111ni ~t11 n'il { iJ':: 11nrn 1n~u1m1 ~nlJ u luti 1 u 
.l J! .,; • 1'1 .I .I~ .I ' '.I '11 d ff ~U1WalllJ 'l!~ IJflU 1lJ1 'll llJJ'i ::ml'IH H!flfflll:i::u'i ::m11rnrnt1 l!Hl'U'ilJJ'i ::mtu JJ 1970 '\ltu::'ll 

wmiJu Hu~ifo iuil 1981 t'ilumf m11Ji~mihl11ifo1uil 1997 ti1u'll>::11111t'!m.\1n6u41 iuemmw 
• 

q h 'll mi! \l 11iYullnilim1 '*lu 'i ::\\1 m;i ii fllf1 1'llu 1u1u11100 lJ ilm 11 u n:: in li u il'lu ~'W 

hw~t:U uu i~i!irn 1fl t)11 lJ11Jfllil~1~u1'1Ye~ilul.J!lW'tl1'l14J1'U ti~'ll >::m mwu mf 11 1rl e 41l 1 fi 

11'Ju U'i ::in ff~ Ii 'i 1U '?l v 1 fl flH ~YI l~'U 111il a 41!1Yillll lJ lJ lfl ~if Yi Ill ntl 'i ~rnll1 'U ll'11illl~q11thrn::ri1 

m'il' i 1u fl 11 li riou1J<1ilt1 'llll ~ti> ::;1l'l11mmnfo1'1~1 '111J~1'il n11f11 m91; JI l'W '\Ill~ ff'H fll'l'l qi 1lie11~1 u 

121 
ECOTEC Research & Consulting, Study on the Economic and Environmental Implications 

of the Use of Environmental Takes and Charges in the European Union and its Member ,States, 

CESAM, CLM, University of Gothenburg, UCD and IEEP, (Brussels: n,p,, 2001), p,77. 
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q..iv 4 ti I o -"I \?1 

3.1.l ilUlfllll'llflUlllflfln lHl!J'lll!tY!J (Waste Water Taxes) ·· 

fl!)ttlJlUlllNtll!ffU'IJVnh::!'Ylffll'J'U!Jllfl (Lov om afgift af spildevand) l)fl!'ff'l-rn,fu 

fouf)l1Jll1 flll m::nn~111i'lv1m (Ministry of Taxation) 1uifillU!!JlJlUUU 1993 1rn::f)l'ffllli.I' 

Vijil~ l'l l!Jtt ff flflu.r~ flri n 1uvflmrnfillu ~ ll!Jl 111i'l if i'iviflu ri1u m"! ~ 1ufl11 ti fii tinN 111i'l1 utl 

1993 ~fllflri'u1uul!J fll1tlfiiti111i'Hl1~u1 (Green tax reform) ~~!!~fll1t~umi'llllml)fltti~UUUlfl 
\lj SI d -=1.d y .J .... _::; <JI """ :fl SI ,d ti d nu !l'l!UU)llUllllJ1'1fl1l~'IJU llllJ'ffW11'11l!J!Jfll'l!UUti1::1J1!1J1llU!l:: 25 'lllJ~flUtti<lUU!! l1~1'1NllllJ 

flutifiiti111i'l!f1~u1 (Green tax reform) ii im9J~m11ti~uui1tilH~ftlrlllJ1U)llUllli'l~1 i ti9J ~rlllU'J ll 
oQ 1''.0'f 1 d~d .J,,., >cldolj• cl fll11'1l!UUfl11 U'li1~u 1994-1997 l'!UllllJUl!'ffU\Jfl!'ffUll'IJU Uu!ll'l'YllU 'IM!l!J!UU'ff1Uttm'llll~fl11 

ti Q tti 1'11~111i'J~ lJ11'J 1tt!JlUttfffl1u fll 1tt111U, Ji !!~\ll 1111i'J 1J flll llUlU 11'1 U<l::!V Ul'I! ll vn:;,J' lJ l'ffU V 

rlmf u flHil'llJ'!J~fl!Jttmu1utl I 996 1Yi1if u 1l~~11fluJlll~fimul'lmllurlmf rnil'l11111i'l~~11flu 1,r 
• 

'fflll'lfl fill~ riun'lm mul'i~flli11ili1u fl!)!JlUll li'l tl11!f ufl1uf il 'ff lll!l'IU!Jll fl 1uifi!luiiQu wutl 1996 

1m::1~JJIJ~rnil'~r1uHflf ~urn 1utl I 997 9l~ill'!11mi'l~tl1m Hill'liflu fou11:: 50 'lltHilm i~il'OJ'!J~H 
1ufl!)tt!JlU 1m::llNm"i~iluHfodN1~11itiuuu1u1u~ 1JJm1fl1J1998 

d v d 
I. !!l'll llUJ!! 11:; 01'!1 1 fll lJ 

111i'ltl11!f uu:;,f u vtjnuti'.i 1J1\U'1Jll~J11!fu~ IJflti ii llUllll fl!Jl 11'1 ufi lu 1w u 1flri1 BOD 
' . 

ri ii u hn 1uuim::l'lll 'ffWllf ffYJtilivuMmu 1fluttli~fi11ill'l1111fi1l1 l'!Ul'IH i'liu Ulfl 1 HU iil'l'!tl ltffu 
• 'JI • • ,, 

11 lfl~l'l 'ff ltt m wYlllflu tiliv utl l!ff U tm::ll lflfl r 11 "1 llu YI iiJ, Jill fl 1119iv!J~ll ilutfl 'i lJ .u lUfl 111:; u iutl 1 
d "' • .; • d d ' ' Q' • !lW !UUl'IU 'lfWl'l1lllllJ!Jll'l1)llU flll 11 Denmark Kroner (DKK) (1.48 Q 11) l'lll I fl tl1fl111'11V~ BOD 

20 DKK (2.69 Qhl ~v 1 ilfonfo'llv~iut1'l1rnuul1:: 110 DKK (14.78 Qhl ~!lnfonfJJ'IJll~ 

Wll'ffWllf ff 11'1umi'ltl11!fm~11llNllil'~iluHflf ~urn 1utl 1997 9J ~ill'l11mi'l~tl l!Jl Hill'lifluf mrn:: 50 

'll!l~Vl'l11~il'llJ'!J~H1un!Jtt11iu m1::ll;mil~ri'u1~vo1~1~uitiuuu1ufo~ 1 11m1fl!J I9981uill'l11 . ,, . ,, 
fl~Yl 1 l'lu!lmf u~tirillutl11!fufli iJ1'Ii11 ~~1U~l'l'ffmm nm1u1~lln~iu111i'll'l1uti1 mw nn Hu l 11'1u . ' 
~Ul fl!Jll'l 111'111lfl111~ iluvm l!J ll'l 1 j)lU l'l llJ'lfUl'l'll !)~ fll1UlUl'IYJ1 ~ 

<! .::i;...., g oct 

2. Uf1Ulfl'll!HlMflfl1fllll'l!flUilUI 

fl!Jttuiumi'li Jlf um1'111'Jlu i 1l'lum1'1111ilmm'IJ!l~m::m1w1i'lll1m (Ministry 

1 "' •• Q • d d .; d Q • ' 

of Taxation) l'IU Customs and Tax Agency !UWj1UNl'l'llVUUl'l!flUllllJ 'lf~lll1l1Jfl111ttl1Ul'lfl11 tl'IU 

Customs and Tax Agency 1u1::.!'u1Jilmfl 11'1u~tirivutl11!full11ii1~Jl!l~M1'1::11luu~!l1'iln~m'IJ!l~ 
Customs and Tax Agency 1m::.!'u!Jillllfl 1i'uu~mw1n::uunntilillutl11!fuu1nll1m1il'1u1"1llu~ 

122 
ECOTEC Research & Consulting, Ibid, p. 89·94. 
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• 'ill 'ill • • 

1 ii1 ~ !tflll IJ,] ll rlU lfl 'J ll'li 1Onll1~U1 OU lffl TI 11IU~!'Yi1U'W111~fUfl110fl!i''W1J.iil' ll 'Ill HI~ l U U'W 11 

"' d llJ 'JI ' 'JI : .Ji d"' o' }{ ,, "' 
U\illnU 1\il\)fH1''l!'lllflll'IJ1'W'Wl (Water Fund) 'li'llJ1\l1Qil1~11''11'11uflnilmrn'I W'W~ llll~rnlllfl111J 

,, ,, ,, 'ill ' 

IY~llll'l'llll <1tl iii 1~ii11u ll'Wlf'l\ll i l'loml:itl 11rroi1li1\)J ll if 1~11,.r-111J nu '11<1 m <1 mm l1'<11m~ if <1ll11'1li'v1J 

.. • 1 " ""-' .:~ 1 j/d "' d 'JI d 'Ii 'lttt ~ Ylll 11 ll fl um rn 1111u llfl n11J 1 ~lll 'VI u fill m rnlj '!Jl \ll 11IJm1 Ylllflfll n'VI 1'llll'tJ\ii10mrn\ii111 'tJ 

t1'W 1~ oJi<11tJ'W fl11 Ylllflll11 ~~l0\ilef 'W~l'Wl~01llll~ 1J.ilJ fl11l~ll IJ fo<1i1'10\ll 1 '11~11lN1W1 ~ Ulflfl11 
' ,, ,, 'ill 

~l'l!~u fl 1l:i11u 1¢11m~11u1 ~111$Ju1fl111l:itl11rrui1 111l:ii1\!flf'I11'1m1Ill'11u~iifl11Wl'llu11 tt IY!ll'lf'I li'll <1 r1 u 
• Ill ' 'ill 

'W 1vuwi!111fuiY<11n\illi'll1J'VINtl1l'ili1J11•11511uflnilcillutl11ffU'lJ!J'I Danish Plan for the Aquatic 

. 1 "1 1 ' • J' ~. .. "' • 1 1 • "1 ' Q Environment uilJllUU 111Jllll~l'lJIJ'l1\il'lJ'W !\ii !W!J!1J'Wfl1111'1HllH~'I ~ 11ll\ilfl111Jl1ll01Jl1W'tJ 

,:.., o't I 'JI 'JI 'JI 1 ~ ,1 <V 'JI 
'Wllfl~lfl'W IH\)flfll\ilfl11IU11U~'li1UIY1 NU1,~,,~111ll\ilfl11 him~ fll1illlll U'WllJlfl'lJ'W llll~O'llY1N 

'ill ,, • ' 'ill 

ll 1'1~'11~1ttlim1!Wfltl1 flu !l!l fl~ lflm 'lll'li 1o'Yill 1~ u wtl 11wll11l1 ml1u<1il1tttl1flu111m.U11 if!) fl~ 10 . . . 
YlllllW illi 1~ Ulfl ml:itl l!ff U 1utl1~!'VI111\il'W IJTl fli'i 'Ill IYl'l'l 1 tt1!1u Ii '111ll fli! l'W liil'I! U'W 

I ' 'ill 'ii/ 

'llll<1il1~iY'Vllil'lll'lJ!l'lm1ll'lllll'VINff 'lll11'1li'!llJ ml:itl111Yori1u 1 myri 'll'lllm~'Vlu~v i 1<1ll1til'ltl111Yu1u 

~ .<:t : .<:t d • ' -::.. : ~ ~ di .%.! 'JI d ' ~ 
l'lJ \ll!'VlffU 1 ll!IJll'I i \ilOll l'tJ'Wl!IYUIJ IY1'W 'li10lll'llJ llW'tJ 'VI 1'l'W1 'Ii '11'11'I11'W 'l'Ull 'I fl 11 ll\il ll'l'W 'lf 111l11'W1 ll U'W 

!W11~ll1N ~ !O\ilef 'W llll~IJl\)J 1 fl11 'Ull'lll'lfl fll1~'Ill1\ilflll IJll 11 '111'11lllWQi1tl1 ¢l'll'll IY1ii11 mN 'Ull 'I . . . 
ii 1:::! 'VI 111\il'W mi' fl 1"1 ~:flt ll Wl~ 11-M'l'I l U'W 1u fl111Yr l'IU 1 'I~ '11 u !TI ll ll\il fl 11 ii rill O'Ull 'I !ff OU 1fill11 ci 'Ii\ llU \ii 

,, . ,, . 
1'Yi1tl'u lll'i Hllli\ll11Jmi'i<1i1oll\ilfl111J~11tlu 1u nn rill11r 1<1i1<1u1ti1'1tl11rr0111J111i.llili'llml'I1my ~' 

i1otl 1 ~11 lil'I m1<H11u ll d1 'Im fl ll UN 11~\lll1J mil tl11i'lov 1 u ri' flll m ~ 'VIU t1\ilt1llo 1 ~ rdll <1u1nil'u11 u 

111'11tl1iJ11{ !V~ O'W ll if ll '11V\ll1IJ1~$(Ufl11 U ~ill fl~ 'I ft 'I fl ll fl 1~'VIU~!Jll1flf'lf11lll'W~LJii1'W~01 fl U 'W 
,, ' ,, 'ill ,, 

lJ 1 nn11 1w 11~ti 11111tlu 11'\ll llJ ffl'I ri1u 11 m niiu 'Ull'I ti 11'*~1 o'il '111 IJl'l'll ll 'IW 1fl!'ll1 u ll flu 1 nu i'i'I 

ii n IYUU'!J111fl n ~l'lt~u mil ni M~ 1rntlu nn 01n1u fl n 11'1 ii~ mru IJllTI'tJ ~\!nil rill Ollll nm~ 1 n 

u 11 ri'I i\11ul'I 1JllYl'tJ ~miu vu 1 ~ 
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3.1.2 miiJnhnh (Water Supply Tax)"' 
• • • 

tl11h::u1lu1h::11'lfl'lflmnfo\]fltl1mH1h:;mw 2 lu 3 'll!mllHi u~lHll!Jmifi.i~u 
' ,, 'Jl • 

1 \j l ::1'11.J IJ :iJ ll lfl !flU 1it1J fl 111.J 1' t llfl tl 1!!!1::1.J11 IJ :iJ ll l fl II fl 1!fl;;;l\j111.J l ::1'11.J tl 11.Jlfl 111l111fl!111 \j 'It) f fl \j . . 
1.iumiltl1u1::u1\! flw1m Hi1ull 1994 1vfo 1 i1'1rn.imi'a1it1J m1ugium1mil 1.iunnugiumil1 u 

. . . 
IJflUft<JV<J<Jflmu1fl 1111i1u.iil111iu111tj1'l::rn1rn::1'l::rnm1J 1.iu~11111111i1u.iil111iuudilnnli1u.i 

'JI • ' 'JI 

il111iu111ai'I 1ugo111tt'h\'imn l1u1>111Jl1fimu.i 11'11iuri<Ju ua flu1flll'u m1ugiumile1'1:il1i1mhu 
' ,, Sii • ' ' ,, 

11-f N!!l 1~ 11u1 tt it1J1J1111'1l1flftl>lU1U1::u11h11f1J fomri <JU inf lll.im 11'1ttrrfo!lfl fl n f 11\1!1'11!J1il 1 

• • 
milil1u1::il1\Jnll'.i1f\m1f1mfl1ull 1994 1uu1>111 1 DKK (EUR 0.13 111<J 5.69 

m1'1) ~!l 1 \Jflmft'nm1>111m:;u~n1mil1.'irvi1J~u 1 DKK 11nlluuf:i11J 1998 ~~u1>111miltl1u1::u11u 
ifo~uu fl!) 5 DKK (EUR 0.67 \1l!J 28.45 1Jl1'1) ~!J I \jfl1Jlfftl!!Jl>l1 1m::1rl!Jl11Jn1J!llil1Jllri11vi1J 

(VAT) 1uu~n1f<Ju11:: 25 U::fl!llU!l'Juu1>111miJtl1iJ1::iJ11~lJtU!!1J1J~:iJiJ1::rt1'l~lll'11fl!l 6.25 DKK 

(EUR 0.84 ttl!l 35.56 1J11'1) 

""""" v "' "" 2. 11iill~llfl!fllJilllJ 

• 
milil iu1 ::u ithu1m!)IJfltli1111 ~1 uil lflflf 111<Ju 1hu~u 1:;n!l1J mnhu 1 my 

mm1 ott' nil iii u lflfl 11lJf1J fl.i•1rn u 1u111il IJ!l ri i 1vi lJ 1 .'i m ~fl 11~ !l lfl !Jill m 11m1 lJ1m:: ll lfl fll1!fllll>l1 

1.'ifonn umi'u111il id a1u1nfl 11lJtt11fi11111 U!~Mnn u.U1'11'u1'1Nfll>r) i1::11iNu1 ::!1'1 ff uli111fl 
,, . . ,, 

ljl flU!\1ftii'l11!J1 !ff Ull lil ufi u:: 1.'i fo flll !1u11u11 tl1 Ul nl\ 1;'{'1111:;111il lJ !lft l!Vi IJ !!ll 1 t ¥Wfl iii tl lU l ::u 1 
,, ,, ,, ,, . ,, 

\!fl fi mm11>1 mu1' mru fl n l'i 1il i 1 tt'uri ~Hw imlJ m 1>11-ifl il i 1flU1J1111'1 fl !11>1tliu::11n111 il iifo fl i11>1il i 
,, ' ,, ,, 

1.'ifou11:: 90 tflmm 1fli'l:ill'i1u rrf Nm 1~11u 1umrnflnnf 11 tt!1'11Mil1u1nrivil1 

.! ""..... "' "" 3. 1J'l'l 1Jl'l'l 'II ll1 eM flf1Tll llfl!fl1J ill ll 

miiJ1u1::Ul1Jflllflln1J 1.iu Customs and Tax Agency 1m::d1ll'M1U'llll1 Customs 
• 

and Tax Agency l'i1u1Jillllfl 1.iuu flilmilu::\Jflrlll1Ufl HI .iu1>1111u1 mrr~ufi itl1u1d1lJ"11f !llJtl1J 

1 ::1J1Jli iuf1J111iu mil 1Jllri11vi1J il'lullu ll1 Hli1uf1J111iu'll v11'1'1ft'm11u1 :;mru 111 1Htt!l::1 H 

123 
ECOTEC Research & Consulting, Ibid, p. 71-74. 
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• • • 
tl1uf!tl11ffu'IJ<Mlllfl'lill 2680 h '1 u fl1111'f1 nntl l 1i1um1uf1m1tl11h:::tl1~1m.i!lrhu1Ji'li'lft mll~::: 

1Jfll1'f11nu tflU!l'lfflJlftTitNBu u.i11u1llJ~11'fl!fl1J~:::\Jfll1'f11i'itt Customs and Tax Agency lfmfoiu 

1rn1u ~ ~ 1iJilmi1111'f1J1mi111J!1um1 u7ifl i'l\J n lf'uil1!J! lU 11fiv l 70 \J nlJl rrn1JJ\111~v1J ~ 'n n 
• 

u':ifomll\)fli'11UfJJJ tflU>:::IJUffJJtll'llll tf1U l 4 IJ\ll'l'lft hn:::l'iul]illllrnm:::11'lff1Jlft'IJN Copenhagen 

lift::: Frederiksberg ilm111foil\11'lill!J iu fllHl'41]!1\11ff!Jtl1'!lll 

4. m1ii'~ft'ui'll'nt111m11 
• • • 

,Y,11.i11m lflJJ 1J l 999 \'lfl'lDlll!lllll~ll,ilm19if1i,mi1111'f11l1 11.im11{TI1iiu '11~::: 
• • • 

1~f m11rnn1~uu1flfl!Jtt11wiluii1iu:::mu1rn~f1i,mm1f1tl11 ~n\1111! t fl unvu11 m lfl1J 1J l 999 
"' j,I j,I ,, l" • 

tl'm1l'!lu 1ii~ll,~f11'i,mi1111'f!tl1 m111'f11nu1111J~,iJu!l~nu<li11HUlltr ''Ull,fl1l!J':ifontl1 tl'ufill l 70 
• ,, II' • " 

ftfl!JlffrlllJ\111~llU rrlllerf 1,m 1u' 1 u irt'ilnn~f11'i,mi>111'f11l1 1i1uv1m1ni1,1m::: 1iJilml'l 11f111 iu::: • • 

s. m1u'1m1 lf vim111111¢1u1om1 lfvi1 iiu!llil 

11u1¢i'~, 1111f1u:::tl w!h1l'lmutl 1:::mwf J!U lft~11 ti 1\11Ufl1ilii'1t11:::tl1ll1l'lu!llil 

m rn 11''~ 1~:::\l ntl ii ffll e1vi t11 rt'ilmnw1fllll1~u 1 ~ 

. . 
6. tl1::: Tmn1'1J!l~ lllihhtl1:::tlwieif ~1nvit\'v" 

'Jl4:""-'JI lijV'} ,.:,'Jl.ct.:!i?I • ,.,91.J, 'JI 
1 tt!jlll!ffUllll Uft~\1111! ! tl\11 W ! \11Ufll1ft\11 'Jilll ll1Jlll!1flll illl!Ull ~fllJ~111JlU11ftfl\11lll !'f '!!1flftll1J 

""' .J'.Ji 'j):.;..x 4. ~ 1"" ,.,:; ,:; ,.: 
'llll,fll1Jtlnm1'lu t1Jllflnhmn111'1Juiull 1980 1m:::111~'1tr'lf\11 uu 1989 llmMUi11llll1Jlfll1 'lilll 

ftf1ft1t1u11~ll1dt11 u1nl'J 1989 !htl l998 tf1Uft\11ft1Ulfl 360 tl'm\jfllJlffrlllJ\111ii'lu266 ilm11nrnrin 

• <:!!! ~I 'JI .ct ~I .J .J 1 'J/ :' .J.""' ,% ' .:::i ,,, "' l!Jm flft11flll ft\11ft1u1:::1Jl\ll1llUft:; 26 11rnu1:::mw f1H11ll,'Ull1fl11 'lilll1'1!flf1'1Jllflllll1'1Ul:1.Hfl!J 
,, ,, I j,I 

Hflliltl i lin11'1 u1 nmniu~1u#i'1u ii ~u1f1tl!lmiu1'1.1111mu 11 ti 1 :::'lil'lill!flll1Jllnilmrnf1 Hill i 
1Jl\11lft 1m:; 1 mh1iful'J~ fi1u111 tl1 l:'Jil'lill ff1ll 111!yi11ll!J ffll ll 1rlU mlJ ff !:ti !11 (Green Tax) Ul fl 

11 U1lll'Ull,11ti1 U1lll~1J m ll 1a' !l 1fl ii ll1J (EPA) ff 1lfl\11l 1Jl 1Jl\11lft ft \11 ft ,j'J.i llUll UN.ill!dll~ 1ufll1 

""''t "' : .J d ,% 'JI 1 .:'I "' .1 "' 'JI d ""' 
1J1 lflfl'Ull1fl lfl!llfl'lill fl1.J1lfll'Ull,lll'll1!'YW'Ull1 lJUft::: l 50 llU l 993 \ll 1lft'Ull ffll!Jff'!.jll'Ull!1'1UU1 ~ 
. . "' "' . ,, 

lJ llflliJ ff 1:\iu111'1u1Jl\l11 fll1 lJ iJtl1 :::ifl'I n fllW 1u fll1ll'!.j foiJ''l'lf WUl fl1 U l ll ll flUl flU fll1f1111ll'Ull1U 1 

• d ' 1 "'' "' ' 1 "'' ' .. Ulflfl111'll,lllflll\11ft,Ulfl 43 \jfl!Jlfffl!lJ\111 llu 1993 !!Jll 33 \jfllJlffflllJ\111 llu 1998 flft11flll llfl!H 
• • • 1 • d , ,i. d. ,I ,I d 

mull::: 23 Uff\111 11!11ll1l!Ul1Nll1Jl~lflfll1Jlllu1:::ulll . . ' 
ut1 nu1nil miltl itl n:tl1ifoilih1nwft iu1'11,u1n~!lm1 ~ iH1u 1 '1U!ll m:::!lu11ti~ 

lf m f uu':iiJTI 1ri1m111 lJ''U i llu lll~~1~u1,rt11nu m1 ti f utl ~'fl i 1~\11~1J l il N~ \11 fiw 'l'li 11il~1#i'fum1 
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• 
W\>ll'Ultm::llm1!11mrn11w1 1'1iu l)''ll1ilrnmh::11i!0tl1'llil0 '\mi d'lmi'u 10m11il'()m1lllu 11~::ihhu 

' ' . . ,, 
Vi'li10111! lJlllj 1l fll1 tllll O'UU u 11~'1'i \] ~ m nJ'\J llW lfl fl f 111' llu fll1 Hitfl1' ll~ 'l '1/Vi u 1:; 11 i!0tl li] flU l!Jl 1 '11 
q "' <":! ,/ J ')/ (IJ <":! ,/ lij 'J/A :: r:J '>' : 'J/ 
•'Wlllflm11rnm0um1nmn'll'W 10orno11:: 45 '\Jll,flnt1llm0um1n •m10MflllflU1::1100\ll mo 

11:: 39 'lllNflf 111'llu~ull0' 1 M'1llui1 'll>l'llm1uf uu1 ,irll ,J1100Hiq'llnw 'li'~u1 ::11ir0J1 1m::fllo11:: 
' ,, . ,, 

53 1::'lj111J nn Hit fl 1° ll,'llnf\' 11l 1 ::11i!0tl1Vi 11mnl'o'ilu 
,, . . " . ,, 

~\Jn fl fl 'l A fl ci 11 ii ~11' l'l'll'l N 111>1' 11l if' u 10allIJu11:; m i>J l'l1l Vi 11 fl l'\JlNtl lli'i IJ ii ,'IJ 1l 
SI ' ,, I I 

U mrfo '\ tt'IJ fl n U 1 ::11U0tl1 '\J\U:; Vi f ll 011:: 60 '\I ll1~1Jj1flfl'l'ilJi1iJ VI ii'l'i 11'\Jll 'm l'J N 1l ;'( lll if' ll10 alllJ iJ 

fl 11IJff1rl(\!111° ll iJ fl 11 lJ ff lrl (\! lJl fl f ll 011:; 40 U llM '\ tt' t i'.1'Ua'fl11lJff1rl(\j'\Jlln1fl1~fla1U tl 'U 

fl111JfflJW'UJl1::11ll'l111'JN11;'(1'U1lflllm::ml'j N11;'11uR 'tn0all1J (f V011::40 111°v f VU1l::60) lll!JlHl 
lV • 'jJ ,, ,, 

tl 1 'luHi'lu mrn0m1u11m1tl 1'lm1f111'vuVi1fi0'ilm1',wri nwu,fiu 1 '1ing11momilii ~inf ewll:: 13 

1SJ't .J o d ! IQ 'JI 'JI: 
'llll,mrn0nn 'll'U1V1U1::llum11Jm11 Ufl,tllll\'I I 994 unmw 1llu11:: 40 '\Jll~mrn0m11'11'W11l1UU:: 
~ 't.!..-1 ::v <":I 'J/ o' .,,: 

llJ1lt'l'i11::1lfll'\Jll,'UllWIJ'\J'U 'UVfl~lfl'U'U nwll:: 20 (111ll IO !\l'U\jfl\Jlflfll!Jfl1) '\JV,fll1U1::1100\ll 
& "' ,, 1' • ,, 'JI a' 

'li1u::m~1n111il 'lf 'm1u1::11 i!0tl1ii ~::llll0fl~ll,num rn0nnf 1'l11ll'\Jll~tl1 Io !ll'U \jfllJlflmmn 
d d d. .:: .: 0 'JI d ' aid , ' 'J/ : 91 " 
'lf ,tlJ'UNll!JlUl fllll'!l 'Yl111lJ0'U m '\ 11mu11111'!! IJ ll11l '1110110m11'ifll1U1 ::mw 20 !111l1l fllJlflfll!Jfl1 • . . 

vci11'l1 ~fl llJ ml'l Nll;'i1u iY 'u10alllJ'll<i~n 1iltl1u1::u1rivu'll'1,u:: 'lih\'Ju n1 rn 

rd v' u1n'll'vrVIu~1, ~ 11tl 1u 1m ll ti vu'll' 1~ ii0 lJ ll!J '\Jl o!'l u 'if u ~ ri1u 1 my tm:: r~ v 1 M' ll:: '!\'vu ii' ii ,if . ,, . " ,, 
v9111111ilfl11~::~11 u VJ u vhmhil tm:: ti' 1ih11u0111' m f1 llfl llm m rnl>I' v ~ 1llomiltl1u1::u111t.i'1v 1 u . . . 
ri 'm11unnun1111'0tl 1 'l l>l'vci1' ilil'uli1fi(\j u9111'v ,iJ ~:: ri 'mi m ::V1u9ivm 1 u.U ,;ru VI 1'm1 r\'1 M 

" " . 3.2 l!f11lHrn01'1!!ilU'1 

1u1J 2013 flQ11lJ1UR,u10all1J'\Jll,ll11fll'l1q hu~i1un11 Water Framework Directive 

(WFD) ff'Nll'ltt!JmnJ(\jtj)'~ Water Environment and Water Services (Scotland) Act 2003 (WEWS 

Act) 1um11ull~Vf1Ull'Wl'1° WEWS Act 1M'iim1~flW::i'jjlJ'U\ll11umnm::tl1fl1Ufl!J1m::ihti'u<(lttll 
,, . . ,, 

fi u nn 1JV1Htl11-Yllli'Jll, ti'u u i' uu \ 'u1l:: ri '1ll'11J nn 1 '11vci11 fi,liu 'UV 'll n rn u 10avlJV111tl1'Uv' 
,, " ' Ufl1'Ullfl<J\llUll'Ufl The Water Environment (Controlled Activities) (Scotland) Regulations 2011 

ng1::1iloumci1tl'1\'Ju~f~nti'u~1'lui1 Controlled Activity Regulations (CAR) 10u1::umiv1::rno 
• . 1 ,, " ,,, ~ ·~ Q 1" 'U1 'UUfl1'UllflllflU111lflflll' !011Jfl111JO'UOll!JlllO \ll !Jl\\111 I '\Ill' Sewerage (Scotland) Act 1968 

.,;. 1" ~ 1"Q Ull::lJl\\1116 '\Ill' Water (Scotland) Act 1980 'lf'fll11'Uf1fln:: 11 Scottish Water ~flfll1 11mnn 
JI ,, d ' 

1::umilltl11llmm:: 1 ti u1nntl1\ll 1lJc11.Yu 'lf '~::!Jn nu gu~1u1lfl1Vi1111J 1::lllJ '" 

124 
Xodus AURORA, Discharges to Sewer, at http://www.ukooaenvironmentallegislation. 

co.uk /contents/topic files/onshore/Discharges to Sewer.him, (last visited 23 November 2013). 
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1 > d ' ddd 1•:.1 .I •1>:~_. • • d 1 ' uu1111Htfllll'll!llUl'I flHUVl!Jfln 'lf'Wlu:l::ullllfl'lf'Wi;j 'lf'Wl 1!Jl'l!J1~1011in1rn1uu11 l'I'] 1111 
• J}J ' ' J}J J}J 

ddd 1'J/o _I -1 .:t.::t <:!I • o .:t 'J/1'J/o 'J/ d 1 .:t 
m Ill VI !Jn n 'lf'Wlu :i:: u lVl!Jfll :l l 'lfll !Jl'lll 1 ::um ::mumnWtnlinru:: i;i 'lf'Wl ~:: l'I Mlff Ullin :i rn mu!J 

Ill .J J}J ' ,, d "' 

il l!lYU 'lf 1mrum:i1 '1/il itl:i :;,J ifl nm m 11'1il N:: mu ri lli n 11tUU!J~lflfln1'1/il111'1 uVI ~ l:l Ill l ~ lflmm 
J}J ' ,, 'JI ,, .J SI t 

11'1il i mill Yi '1iln m11:i11'1 '111~1 '1/il i~:: '111fo1unr~ ~il iillu'lf 1\1uvtjnu -J 1u rn1'i vu Yi v qv ift'uv ci1uu11 u 

1 T 'JI d d QJ nl .% 1(1.o t 

l'l'llll1fl'!!J1Jl'Wl'll!J Council Tax Band '111 Council Tax !Jl1lllUlll'l:lllm::1rniaunlflVI 'll'WllQfl'IJ11 
,, "' • • .,, .d'J/ • d,% ,.,, ,l dd'J/ :: 

urnil"wlivhrl11 my'llU1'l l l1'W li~llQlllftu1UUl'W01111 l!ll::!Jl'J:l lVll'l't"M UlUfl'llUllQfl'IJWUVIVl'IJlUU'W 
:: l'J/ 
l'l~llQ1'11U 

. 
.,_,, ' ""' 0 ""' 3.2.1 lJ\ll1lftl!iTllll'Wl'JlJlll!lTl'J 

1u m ru ~ '1ill'lml'l 11'l'ltl1 riin :i rn1uu!J~uvcinu-l1u1u'llv1~1'11tl1vtjlum1u11'1'lllJ1 
' • ' . 1·1 d .. d "' ' fl(J!J'IJl'Wl'll!J Council Tax Band tl'IU Council Tax \Jfl'Wl!Jl 'If 'Wll'lll'W!!JlJlUU 1993 'lf1tlll!lJ'WU'llll~ 

11u 11u~lf1r1' fl! lf rn fo 1 '111 u m:i l1'ti u 11''1.j um rn 1m:i11" u iii.J 1::'If1 'lf'W u i m 'iv u ri1u 1'11aj1 u l1'n vl'I 
d'd 'J/ .d v ' .::t .:'I 'J/ 'J/ -1 ' :: 125 d ' 'J/ If! 'J/.,, 

Ul1'Wl'l!J'll'WlVll'l lJ1 ~ lU Council Tax lJ!WU1'llllUfl!1'W 'IJ Nu:l ::fll:l !l'l l'W 'W 'If 1!!1'111:'.'IJ l'W ~:; ! \ii :l'IJ 

1 d .::t d ""' d o "' -=t.d 'J/ • .J •"' • 'J/ ...,._ 'l si_1 ""' ~I 'J/ 
'IJ! !1':l U! :l U fl!fl'IJ! 11.! 'If 1~l'W11.l 11 'W lllll VI~:; l'l ll 1 ~ lU'llU ll Qfl'IJ J,! ll l'll'll !M 1Jl 'WI :llJU l \ii U i;ju:;:; !lJ'W!U 'Wi;j 

rlll1'Wl'l-i1u1m'ivuu~n::m1'1vtj1u Band 11'1 :i::'11-i11 Band A !i1 Band H 9i1 Band A nl,Jflrll 

. . . 
1umru\1nml'l:i11'1ill ~1'1iil1i>\'v~~1ufiin:irn1uu!Jtl:i::~1tl (Annual Fixed Charges) 

• 
fiu:irn1ilu!J1~11.l1mm (Volumetric Charges) 1m::fi1n:irn1uu!Jmn::muil l~lfl 1 H!'ill'Wllll:'.\l'W'W .. . . 
(Property Drainage and Roads Drainage Charges) '111 '!1'1Ulll~O'llll1\lflf'l'lm!llll1!'ill'W~:'.~!1~1!Jll'l111'1 
• • 

ilin:irnmuuu 15 mm 11'iv 20 mm ~1U 126 

I. fiin1rn1uu!Jtl1::~1tl (Annual Fixed Charges) m:illmnu~UllQrl'IJ'll'Wll'l'llll1 
iJ11'1 v{~11" u1fln1uu~11 ::urn 

2. fllli:l:l 1JlUUm~1i.J1ml'l:l (Volumetric Charges) '! !1Uftl'lfllli:l:l lJ!UO!Jl'lllJVl!Jlll! 
Ill ' J}J ,, • 

11 ii.J :i:: iJ ili 1'1111~11:: \l fl rnff nml'I :i vci i1 '1 :i nm" '1 il1 '!ii.J1 m ru '1111.l :i:: iJ i '111 'II lll'l li1 '11~:: m1'u 1 iii ~l'iv 
,, ,, ,, ' 

:i::muil1 ~~nil v!f'uii 11jl'W11"i.J1mru11 i1llml'Ju ~rn1u 95% 'llv 1 i.J1 m ru il iliHi 
• ' .::t 0 'l ...,., 

3. lllli:l:l!J!'WU!Jfll:l:l::'IJlU'Wl~lfl tH!:lll'WUll::\l'W'W (Property Drainage and Roads 
,, ,, . ,, . 

Drainage Charges) fi1n:i rn1uu!Jtl:; ::1flV1U 11'1'11nu ~lflll ifluli:i ::uw~lfl 1:i11'i vurn fl'lf'Wtm::Vluli . . . 
l1'Ul:lll!:: 1'!iu 11uu 1m::V1111~111'1ui>\'u t'i1il1flu~1n h11'ivu'1'll11111~l'iv:i::rnuil1m1n1ru::1~1'llv1 

125 
Shelter Scotland, Water Charges, at http://scotland.shelter.org.uk/get advice/advice 

topics/paying for a home/other housing costs/water charges, (last visited 23 November 2013). 

116 
Scottish Water, Your Guide to Metered Charges 2012113, at http://www.landlords.org.uk 

/sites/default/files/water%20meters%20in%20Scotland.pdf, (last visited 23 November 2013). 
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. . 
h 111Bll~<Mttfo Property Drainage Charges Ull~UlUl'Wt1llll 11'1ilm11'illl1J~llffl11f uiJ l!ffo111Bf111 

: ' 1 ,,k 9.1 .::I d ' d ,J 
1~UlO'WltlV1111'1llON11ll1 U~llllJ1!lW Roads Drainage Charges 11'10f11W1Ufll1i1rnl'WU!Jlh~111\'lm~ 

\)'m~ufiu1rn1uo1J 11'1vt~!llJ fo1fl'u Council Tax Band 

"""" v d ' .::I 3.2.2 11ifll'!lloUf1Ufll1i1Wl'WOlJ 
JI • • "' 

fi lli 11 !J!U D!JiJ llff VlH'U 1 '*fiuu l'U lj f1'flll1~ !j f111 !9i'il lJ~ iJ flU 1~uuiJ1U1~U111'11i 11 ru ~ 
JI • JI JI 
" .::I <!!. <:!:!. ' QJ QJ 1 ., •. 1 "' <!:! Ill~"' 

'j~lJU'j~UlO'Wll!YV!1'11il1W~111tl!'lilJlJl'llJf1U1Nl1'!l11~UU l'IOf;l 'lilll ll!llflm11rnuu~ !l'lllifll'j 

"" : : .::I ~ 9.1 ' I d 'fl,/ "' P7 
urnnmUll~Oln~ulU'Wl!lYUUlfl Scottish Water 'll11'1ll11l1Ufll1inm'WOlJW1lJlJf1U Council Tax -

d <=tv ct f ""' 
3.2.3 U'l'IU1'11'11<H!Mflf1l'l'llll'l!f1Ufllli">">lJlll!JlJ 

Scottish Water \)f11)'1'1~1~lllllllJ Water Industry (Scotland) Act 2002 ("the 2002 Act") 

U\'lll~l1'llJ11U101lll1m~l'lu1JiJ!llfl (!llf1111Ull, l'l~lll!l!lf1Ull~l'1~lll1'1f1'11ll1 Scotland Water) 9J1\)f1 

1)'1'1~1~ll 11'1ofjjrn!lneM~ll rhrn~u~!i Scottish Water nn1tt'u1m1J11m~J11!Yo1utr~ll1>m!lu1'1'\ln 
1)'1'11tt'll11'1011111011u 1~$lu IJ llmfl 

128 1 l'lo Scottish Water 1fl u11d 11u u111 \'lJ l~ 1 my~ !J'l'11u 

tr111 l'li!llW i l)'m 1.Jiu1~ 01 fl'u nn 1fluwd 11u1p fiu ~111aj~ql'l1 mm1u trnv 1111rnu ¢1 11'1U'll1111! 1~l)'l'Iii1 
1 U!trhifom~u Council Tax '1l11~n1Jfiun muo1Jli111f Ufll11tt'u1 m1J11rn~m1tl1u1'1J11!YuH 
~10flll 11'10 Scottish Water li11u1~fui'll'1'lilJU1unnfi111ul'lfiin1rn1uo1J '1l1fiunmuo1Jrl111fu 

• • 
nn 1 tt'UJ fll'j iJ lU!l~fll'j tl lUl'liJ l!ff Oil~\) f1fil11\ll'1!Wf1Ulf1fl\j

129 

3 .2.4 m'! u1m'!9.i m '!'!mi~ 11111 fll '! 9.i 1 iiu ri l Ii'! w1 u11" 

Scottish Water 1~frn~llljllUlf1!1'<Mu11cl11~un '111inmuo1Jrl111funn1tt'u11111 

~.. ~ 1 ·1·~ ... ~ '1 ,. u1nm1111n1rnu 1111111111uu11~ Ulll.j[!Jllllf;l 11m1111 u11~nni;io1Ju1mJlU1!ll1'f1llmrnul'1 unn 11 

QI"" 1301 "''""' "*1•1 QJ :.A f111l1'll'Ul1''1.j'W!1llljll 1110 Scottish Water 111'1!1'1!1\lM'l'.l'W!WlJ 'Ii llflll1hm.J11fJW!llW'Wll'llJ 

127 
Scottish Golf Environment Group, Reducing Your Mains Water Bill, at htt1rl/www,sgeg. 

ora.uk/documents/Advice/Water/Reducing%20youi"lo20Wate1%20Bill%20(SGEG%202013).pdf, (last visited 

23 November 2013). 

128 
The Scottish Parliament, SP!Ce Briefing : Water Resources (Scotland) Bill, at 

http://www.scottish.parliament.uk/Research%20briefings%20and%20fact";Q20sheets/SB 12-56.pdf, 

(last visited 23 November 2013). 

129 
Council Tax - Charges for Water and Waste Water, at ht!p:l/www.westlothian.gov.ukl 

91717011611 , (last visited 30 August 2013). 

130 Th S . h 1· . e cottts Par 1ament, op.cit. 



65 

UfrJ'Jtn !Y .flll'Hl 1'1fi'lllJ ull::fll:l !Y1!1J!Y1-j1.J # ~u 1'1fi' lJ !Ji 1!Yf1ll'1Ull'Wvl l-1llfl~1 fl if u~iJUfll-1 fll:l llfl 
' ' jll "' 

ii 11n; mi'lu1J1wv'li1 uu ;:; 'lil 'li"W~lh 101~111 !l1111' u f11; ~ 1mi in;; lJ ti'l U!Jil 111ll::ii1 n;; mi'lu ml iu fl ii 1 

1 !Yu '1l ~ii f1l mm)~; 1 fillin milu lJ li~ f v Ull::: 25 1 ~ v 'li1um11111' 111' vu ~il~v Qlll ft'ml'lu ~111aj ~1 u TW 

"' • i .! 0, v• h . I 1 < " •• V• !Yll~l1'W115lll11f1f111UU '1Ml1JU~ 1mum1u;:; U'li'W~lfl Council Tax im:: llJ tf151.Jf11:lllf1 Council Tax 

f11:l llflii llin mi'lu1J~:: 1Jf1il i 1 uHIT fl otl'l'l 1uli~1m:: ~::iJ; lf1{) 1u1umhifom~ui~u1" 

• 
Iii ~u~l'J'l'!1111rn l 980 1l1::!1'111iY ~11Tu{h\'ilmrnvw1urnvu1~iltl'u!l1rl'ty1uf1n tYf N; ::uu 

' . . 
f11:l ~fl f11:l iY ~u1'1il'll1J n1Jli~il11l1::1l1 m1muri111Jl1Vi'Y 1m111ci~il1 1m::1::uu!f'll1n1l11l 1u'J/l1'1iu 

"'~ 0 "' !V.:'l d o1!V .<:!. :.:<V d. 
;::; fill t llflfflm 1J flU l'll 11Wllll~U1 ::'lil'liU flll'l'lmlJ !Jl'l'l l 11 U; ::11'11111 fl l:l'll lflll 11 ll'!.lllll rn HUll::; lJ fl n 

• • • 
il11~1il 1~ m 1'W l11fl~1n1l1::!1'1fflWll'WVlu i'liu 1l1::m11111m19lu 1 fl u!:inn ~flf115'111'1101mil 1 flll-1 

• 
1::um1111il1 

"' ' ' ' 
fl nu Bill; llllU 1YI!:ill;::;ff1'11l mw l~ lJlll l-1 1u11 l 997 1f!U!:i1 '1 Q un !Y ~fi1i.iifi u~u~ !Wll 

~ !Veld <!:I t •<Veld ~d.;.J '!V• dci. J 
tY:: '11llu111111u 11~m;11u'VJu'11~1111'1 u '1u~111u11 ~f11; '111fllllllll-1u1'111w11'11 uu ll:: 1111 'If~ W'l'lt w 11 tr ~'11 'W . . . • • 1 .I Q ~.I <d p ddd '.I V • • "V• v 
~lf1U11ll~lll 'Wu5::11'111Mll 1urnf1;nu 1::uum'Y'l'll1!l~unf1!l1Jf11U 3 nf!U'lfl-11m:; tf151Jf1UUfll1'W 

,, jll ' ,, 

~1f1mll m rn'4fo1'iil1!l111i'm::l'iuiu ciN (mvu111111foull:: 56 'llll~11i' 117vuY\!:inn Hiil1~vuf111 

20 \Jf11l1ffnuM;~v1~vu1ul'J 1997) f1llW11'lu1:;uu!l~11M~<ll~u;:;nvu1'1'1u 2 ;:;l'iu.ffu ~!:imwrf 
,, 4 "' jll ,, ,, 

fin Hiil 1 40 1Jf11.l1ffn111'11~m~vu 'If ~nn:;l'iuiuumm:;;::l'iuiuci1~~1n~wmll mrn'4i' n1'iil1 1u 

""' .,, .,, "' 0 .,, "' <!t <!:I "" 
'lllU::lf101fl'Wll'15lf115!YU1J!Y'4'W!Yl1151Jl151l5ll'WUllfll11Ull~lf1f1111!J~!Yl11fl55lJUll::f1111~1f1~1Jf1 

Ufllll fl m11.fiv'1; ll~ U10'W n rnf~ !Yll~11U 10 <Jl ~ef uv~nuiJ~ lJllU tl1~ 1.fi'" 

flll~lf1fllllvi11efu'llv~;1111tl11u 4 l'J ilf111'lufoull:; 120 rl111fo11i'117vu mi~~1nnuiJBiiJ 
1111111-11/ 1997 1rn!Y~~11um~rn~um~u1u1111111i'117vun11li~111ll~1vi11efu~1f1 13 $1ul'J 199611'!1-1 

30 $ 1ul'J 2000 111lltl1u~1Yf Nm~~~1~ 1umrn'4fo1'ltl11f!on11111llf1uv'4fo1'ltl1 '1l~i~u~1.i'~:;!:i 

131 
West Lothian Council delivers, Council Tax - Charges for Water and Waste Water, at 

http://www. westlothian.gov.uk/9 l 7/70 l /6 l l, (last visited 23 November 2013 ). 

132 
PUB, Singapore's national water agency, Water Pricing in Singapore, at http://www. 

pub.gov.sg/ general/Pages/WaterTariff.aspx, (last visited 18 July 2013). 

133 
ESCAP (United Nations), Low Carbon Green Growth Roadmap for Asia and the Pacific : 

Case Study - Singapore's water pricing policy, at ht1p://www.unescap.org/esd/environment/lcgg/ 

documents/roadmapfcase study fuct sheets/Case%20Studies/CS-Singapore-water-pricing%20policy.pdf, 

(last visited 23 November 2013). 
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. . .. 
m'Juulin hwm11tlu1fjj'lJH1 mlitl11!1v (111'll1'1un11 riinnmilu1Jtl1 (Waterborne Fee)) 'lf1 . . . 
ti 'J:; fl!l'lJ¢11U ff 1'UU u 1riin'J'J)JI1l u )J ffl 11 f 'lJ fll 'J iii~ 1ffl'lJ1'J::'lJ1J vlllil 1Vi1 ll1 TI l 'J \\!:;TI\] fl lil'l !O'lJ . . . 
'U !l flu 1 nu Vl'l 'J 1!l1ilIllflflf111' !lu 0flfi'lJ11u:;1'11 n11 m fl dl ll l TI UlJ 11u5l'l'J1Illil'U!l~'lJl1 ii 'J:; l'l'lf(1 'U • 

' _, ' _, dlJ• 1 d ~ ~ • ' • d"' ~ d 
~ !'ilJ l'lf'U lJ'J::l'l'lflW!J'JlJ\l 'U'U\\l::lfiU1fl\l fllHWlfl1llJ'lf'lJ'lfll\l'U!l11flHl1''JN!ll'lJ!1J\llll'l'Jlfl1'1'1 . . .. 
('J::'lJ'lJ 2 'i ::l'l'!Joiiu) 1l'lull!l'm11~ u1ii'u 'i\'1mfl flf 111'!luu11::mfl 1j'l ilu 'lf 1!!11v,11 U'llll1 nn Him n 

1i1u 1 tl1ulllfiflf111' ou 'UU 11'11~ nil 11 tt\1 lJl'I n11111 ~ 1u 'ti\\!:;~ ll lfl 1j 'J il~ l1'1!J 110111'111 uou111'J :;1111i 1 ¢1 

u11ri1J111iln1uii'1fl 1tl{mu1n 4 1mci1 1¢1uri 1. J1~1nm'l1~unnJ11uil'l:;1'1'Jfl 2. J1~ 
• • • 

0 fl/ "" " 0 "' 41 " 0 "" 'Ull'll1UlfllJlll1!'lfU 3. 'U1Ulf1fll'Jfl1Ul'l!fl11Vllllf1Ulf1\ll'l'l::m (Desalinated water) um: 4. 'UlUlflfll'J'J 

1'lf1fi11J11!1u1uil'J:;!'l'Jfl (New Approaches to Adaptive Water Management under Uncertainty: 
JI ' ' JI 

NEWater) 'J lfiltl l~lJ 1uff1fl 1il{TI1i.i1Vlu1ufiu !1'1'111tt1i'1u1i1fi 1Hf~W'if111lJl'l'U!l1fll 'J fllll'IUfl1 U~ 

ff n\'ou 1 tt'1i'lu1i1l,!11ri 1 fll'l 'll ll'lllfl 11uJ1¢11u J1 ~111'iu'l'I f fi u1m~llri1mn 1uii'1fl iii { 
• • • 

f'i11 i'~wtl11~ !Ji ilm.J'lJ 11mu1i1 ri1 Hi~ w!l111f '!Jm'l'111ilu 11u'U!ln:;'lJ'lJtl1'il1111Jl'I 'J:;'lJU 
JI JI JI JI JI JI 

tl1'Uv1ii'1fl '[ti{ n1J1i1m'l ii'mnutl1flu m'llfl'lm'l riN1~utl 1 m'lli1ifl'lil11!1u tl 1~ltlnnl1'lf1fi11tl1 
JI JI ' JI 

d o o<V.¢1 o '""'-"' o<V .¢11<ll<V 

1 ff U ( NE Water) mu 1nmrn1 Ul'l!fl<lllllll nu 1 nm 'VI:; m l'lf\lll'I 01 fl'lJ mm 1~1 mm lfi'J O'U 1U'l'l 1'1'11lfll:; 
l" • JI ,, 

'll ll ni ll tl 1TIil1fll'J~1ml1vtl11iiu111nflf111' ll uu 11:; 111fl1j 'i i1 u u v n~ 1nili)'1llri11i'~iv1 u fll 'J 

'111il 'U 11mm:;fl1'J ii 1~1fo1J 1rill'J::'lJ1uJ1ffln1 'J \\!:;~I n'lJJ 1~ Nl\l fl l 'J, i'ull 1Ulflflf111' vu 1m:; ll lfl 
,, . ,, . 

1p ilu 1111:; fll 'J f fl!J l'UV~tl lTI r11u fll 'l 1i'lJ1ull1u riv u TI u:; ii rill u111'1'1:; m 111' m.l 11J 11.U 1rjm:;'lJ1u n n 1 . . . 
1'lf1fi11 (NEWater) 'llm~111'1un111nit1rl'11JTI u:;m:;~u 1 M1Jm\'11i'tl1vu11'lf111Jll1lll'I 'llmtl1ul1'1'111tt' 

.... ,fl/,:: "" .di,... , • .\ 
!11'U01fll 'lfUlU'l'l1\1lJl'l'Ull1fll'Jfl1ll'IU1l:;llil'l'll'U'Ull11'1'U Ifill mm 1 u11il'J:;')fl'lf'U'11flfl\j~:; 'lf!ll'l'n:;ff 1 

v d 

3.3.1 !ll'l'llfll!J 
• • 

mlitl 11 !lu111' !lfl ln'J mill U!Jtl 1 (Waterborne Fee) 1uflf111' vu 11mTil 1 Vfll'J 'lJ5i 11 fl\] n 

lfl'l1n'lJ1uvl'l'll 0.2803 s (7.08 Ul'l'I) rill I 1Jf1Ulfln11Jl'l'l rivun1J111ilii'm\'11m:;'lJ7fll'l (Goods and 

41 ' " "' d """" fl/ ... fl/ Services Tax: GST) \1'Jll 0.3 s (7.575 '!Jl'l'I) l'lll I \Jfl'UlflflllJl'l'J llJlllJfll'J'J1lJlll!Jl1'\lfllU1l:;mm'll'Ul 

fi1uii'm1ll1 

""""' <v a "" 3.3.2 llifll'llll'llfl'!Jillll 

lfi1'11J1~:;1.l'f 'lJ 1rnff~ uiiiJn iu1~vu~1il'J:; nll'!Jfi1ull'l'l'J 11hJ1 111il m'l V'l.jf mf J1 . ' . 
riinnmilu1Jtl1 1m:;riin'lrn11lumflfo1 Hi'!''U.tiw'l11'1'11l 

134 
Cecilia Tortajada, Water management in Singapore, at www.adb.org/Documents/Books/ 

AWDO/ 2007/brO l .pdf, (last visited 23 November 2013 ). 



67 

:ii • ,, J/I 

I. Vi>l'llftl'\.h (Water Tariff) flHIUl'llj!Jft11'*~1Ui'i!ill'liiu1wumrnuriN"]'IHJ'I 
:ii di !Iii J/I ,. • 

m :::u1u m rnll i>ltl 1 '!Mn1Jo.:imrn::: <rmro.:itl 1flu m1u1lil'ltl 1~u 1111:::mrnn11ltJ'lleMtl11llvi'i1Jfl 

U lUl'lff .:i 1 ttu rllJ fl Ii 1N1u'YIN!fl1v'li W'\lll .:ivivJ1~ fl11'1'\111 '1-i1ff'If!1 ti{ tl\>l 1lft1J1if ~u llQ nmJ~ IJ l\ll 
• 

'\ltnmrnnflrit11 
"" "' ": d d ~ v 2. flllJfllH11-j1!llJU1 (The Water Conservation Tax : WCT) 11:::11tJfl!fl1J!1JUH1tJ11::: 

,, "' . . ,, ,, 
'\lll'I f111unflfltl1 Yr H!l.Jl'l !W !Jill~ IJllf WUllfl 11IJYi11tl 1II:;ilri1111'111'III1fl1111Hfli'Imfl1Jl fl l l'l (J mil 

fll 1ll 1-j foiJ'J1 (W CT) I) fli>l 1'IV\>l111'1' 'lfl cl 1111'J U 1 lfll n IJ'll!l 'I J1~ IJ ~ 'IU:::! Yi tJU! vi 1 nufi11'*~1U 1 u fl11 
,, ,, . . ,, 

flill'l 1ufli°'lritJ 1tl'lltJ.:itl1ll:::en1'lu1m111cl.:ii'i1Jli'im1Jnti1 '*1 ~ (1iu 111flf11101.ffl'lm~!lllllflUlflUl'Y!:;m 
• 

(Desalinated water) 1m:::lllflflnl1'111il11t111!Ya1ut11:::!'Yl!I (NEWater) 

3. riu1rn1ila1Jmr!l.:i Hey'llilw'li' (Sanitary Appliance Fee: SAF)) u11:::ri1i;nmilu1J . . ' 
Ul (Waterborne Fee: WBF) 'IJfl"llWl'ltlli'iHu:::\jfl11U111JN1Uf111UlUl'li>ll1JIJWl1j1Ulllfl11rlllUfln . . ' 
ti clvmH ~'Yl:::mtt 1vu 1 m71'111il111if11'1utl 1 ll:::v w1 (NEWater) U!l n u1nilil1:::uui'iiwnri1.:i m mh tt fo 

)f I JI JI I J/I J/I 

fll1 rl fl!~Utl li'i 1'*Ull1!!11:::tl1flu ~.:ioif1u 1 if f'lu Yifotl 1iJfl 111Jll:::!l 11'1 1m:::tJ'loif1u 1iffll1l1'll!ft11tl l'\IU 11'1 

1 ttajlll1Jn tif'i11ilum11~ ~.:i~u 1u1~1111:::llflni-11'llu1~!lriHfi.:i'1lu'llll'I NEWater 1 l'luriu11 !J!UUIJ 

ll m1 um~mvitJ'lfl'l!'lWri11 '*~1 U'llll'lm11.l1U'1'1J1~1'1iuil1 rl1 ttf um 1'111ilu .:iiu1m:::m 11.l1i .:if fl'!J 1 

m1tJ'liiuJ 1~'Huil1 tl'luriin1 rn1ilu1Jmrv.:i Hi!)'llilw 'Ii' (SAF) 11'1u ri1utl1rnvu~i>l w~1~utJgi\'u 
~1U1U'\lll'l'<Jtlfl1tU!)'\lnlll'li'1uuri11:::<rmu~i.:i ff1Uftlli111J!UUIJJ1 (WBF) ~U!lQOUtl11J1lll'\ltNJ1 

' • • • :ii 

Yi~ 1(J1 if i\'u lltl 1uYill'l(J1 i.if11il '10'1 lltl lU Yi1m:::1ll fl 11Yiu1 ll nu llJ 11'*tt1 v tlcl!l U!lll fl IJl ri 1li11 IJ ill u IJ . . ' 
'11.:illv.:i ll nti 111ul'l11'iufl1il ri1ui 11J 1m :::u utl 1Yi 1'*uil'111 li 'l'lf lVJ 'll!l'I ff .:ifl i ti{ 

d ""'..., g "" 3 .3 .3 1J 'YI Ul'Yl 'U ll'l ll'I fl 111 'YI lll'llfllJ fl U1 
• • • 

PUB (Public Utilities Board) 11'1m11hu.:iiui'i~u1111'1'lf111'Yll'l'Wlfl1Ulli''lttlJl'l'lltl'I 

ff'lfl itl{ Ul\>lfJHIJ~ll'll'l!riU'llfJ'I PUB 1~uri NEWater ~.:i11'1uJ1~1~111flfl11UlJ1~Hiua1hlr-hu 
0 

- < .!i 0 
- 1" .. _, 1 '1 " ' .. n1:::u1u f1111JlUl'lUl1:::'1lll'lf!JUUll:::fJ11'1!!1l:::llllJ11t1Ul fll11JIJ1 'lf!Vrn111::: ()'!JU Ul'llU\>ll'I"] 111Jtl'I 

• • 
nnu5!1m1~vnrif.:i ilu~liullnnH NEWater lUffl'lff1U !% 'llll'ltl1mwnn1'1i.:iiutl11uuri11:::iu 

·-·-· .;J'., 1"''.. 1 " u11:::m1'11llll'lll1Ul'l'lfll111U:::rl11J'\IU!1JU 2.5% mo Uu 2554 'li'I Singapore Power u;y1u:::'llf.l'lfj 

1~f u1 Ull1-jtyli>l lU\>ll1 ll'lllllinl\l tlfofl 11'1u~1ll'YIU'\l!N PUB 1unn 1if u11111 ll (Jfl!~U!~U Ul fl'IJfl 
• 

uiui1vu 1u ff 'lfl hi{ rl1ttfumrn11111tl1 

3.3.4 m~u111Tlii'Y1111n1!Jivfomm~ii'Y111iumll 

1~trn ill 1 tt cl1iiI!nri.:i1iffJIu111 1-ri v i1um !JU fl f 1~ll1w1~~1fl!Ull1II:::1 tti~u '<Jfl ttl-j u 
' . . 

1uitluuu'\ltJ.:iU'i>l1ri1t!l1 u-sA VE 1wai1u'!Jm'lluri1mi;nl\ltlfofl n1JY!.:iri1 H~w~iutl11u TI 2013 

flf111au~ll I ii'I 3 tt!l'lu:::1~folil'l1ri1tl'11 u-SAVE tl1:::~11l $ 240 o.:i $ 260 (tt'1!l111~utl1:::mw $ 
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dJ l<"'I di.::1 <v .::I d.::.1:.d'J/ I l<';I::, ""'d 
20 ll' $ 22 l'lll!l'lllU) llJll!'VIUUflUflll!1VfllflU!'Ufi1UlllHWUlJUfl11 $ 35 l'lll!l'l!JU 'Vl'l1'll,1TI'\lll,flll 

' . ' 
lllj fol!u11:;m 1111'm 1ll'li1m 11~<J1Ylv1ttmi1~11 'Jf11 ii 'fl l iJ { 1'J flflU ~::;mm rn 1'11' lo'tl lVi ilriw fll'YHJ' 

1unu:;u11 

• • 
1 u iJ1 :;m rrrr11f J!V !ll 1 fl111! m11J ~ ~uu 1um1~l'Ifln'l'i<J1::: uwll m11::: ll 11ifo1u1 'Um!Jv, 

ilm 1 Wl'l!Ul fll l 200 11~ Nl um 1vtv11 <Ju rru <J' ~v.ff ll ifo flf eM'\I ll' 111 fl ~1fi~1m:::iJ1::: 'lf l'lfU 1ut'\I111!lv' 

l ~U1tlUU ll ci,1'1f'!'lUlm1 u Ylll ,au'\IV '\>Ill flll i>ll'lffU 1 ~'UV'!!~ ll :;1'VIi'llJlll1 #If UV 'VI ~'Yl 11 lJl~ l fl fll l ti'iv' 

mrn il fi~tm:::lJ ~ ~u#l 1u !f'U mw~ ilA 11 lJ~' tfl 1 LJ'1 tvill~U l :::1111' fl nu 1 flll ll d1 ,trl a'w mm:::ri l 1 '1111 la 

~11'111' fl 11llfo il'1'lfll1J 1 u fl ll ~'1t~rnm::: m1il1u'1if11!Yuilfl 11lJrl1~'l::;1111 '111!1 f Jll!ll:::111flm fl'lfU 

1u'Uw:::~ihuYiv,au 1#1~v~1u11mall~firnm1ftv11<Jurruv'A11lJ~<J'fln~1vilJ~u~1flflntvill 
0 _, ,, ,, 1 1 d ~ .. ' ~ 
~1U1U'\IV,ul:::'lflm f11llJfll111Ul'Vll't'Vlfl u Mtm:; mm 1UfJllllllW'IJ 'lf 'rrmu m1w 'VIN flu 1,u 

'\I <J ,1:; uu J 11.l 1:::1.l ll! 11 :;1:;uufl11i\1 ~'1J lt li'uil fl n l'l 11il u m11 '1uf il u lll Yi ll' ~u 'UM rr11fil~'ilfl11 
1iJ~m.1u iJ MVU N~mri v' 

'li1' fllll,'\IV ,1'11'1111 i;Vi 19 ilfln tvilJ~ltl1U iJ1:::'lflfll1 utl'.lll,~lU1UlJlfli.l n: flVUii'u 1 u 
• • • 

1111101'\111t'Vli'l1Jl111#1rrf N1:;uu'Uu ri'tl l l '1U 1ll~1t1'11l'lmw1m:; 1llilm1111''1tl1 f11ui:r,1 :::uuiJ1:::iJ1 
JI •• "' ,, 

1uflf11 J'<Ju1m:; l :;uutl l iJ1 :::iJ l l1'ln11 w:; flU 1 '11,rn Virrl lJ:Uu <JUNl 1'1! ~ 1ri'Nll1 tt iJ1 mw '\Ill 'tl ltff U 

1utivwflif111iu il v Q m fl in u 1iJri<J1tt10'1fl11 ll ~ l '11 ll! u ri ~v Qll l ilu 1uurn11' v u1m:; 11'1uii'u111 w~ ll 
•• _, .. ',,,, ,, ' 0 ~ .. !f'U 11 lW'Ull' Ul :::'lfl'lfU llll W'l llJllHHJU ! l'l'11(Jfl n 11,UNUllll::: flu l1'l Nl :;uu 'VllJU 11'1,'\leM !lJM 

1u'li1,fl~ 'm'l,'Ull,i'll'l1ll'IJ~ 19 tll:::'lfl m 1ut'Ul'lt!'ieMU'fl ,!.yilJ~UlJOl,~Vtrill, llUl' h~l'lllJ 1ut'Ul'l 

t'Vlrrmm!Jv,!J fln 1'1it'VlflluT11a~iuoli<Ju lllfl;f u 1111Af 'fl1lll t'l11»tl' lm ci1tltl 11iJ~111Um~1ll 
fi1'1tl'11'1U!llWl::llliN~,{li 1llilmrn1UfjlJ 1 '1uf Jllllllff1UYlM~U ~1llONt'liu 1ut'Ul'll1'11'11Jlll l:::Uu 

,, ,, . "' . . " 
'Yivtl ln,ViiJcivu<JVfllJlil'fl~:::n'M 1 iJ1u ~u n Viv Qfi'1 tl'u t'1u1:U<J i 1m111111'\lv,mrnrril1~:;~n:; 

• • 
ti' l''\l ll,tff u 1l'luN111 tt i.Jm ail1 fom lm$/<J'1f vu~ 1 fllJ llTI'IJ'\IV'il 1iJl:::iJ1 

flt]lllllU'\lll,iJ1:;mrrrr11fj)lllll1fll~t~u1.ffv,t111tl1 i'liu The Water Quality Act 1965 11'1u 

flt] ll lll u~ iJ f uiJ I'~ 1flflo»lllUfl1Uf'J lJtl111iu11uu1rii111'il iJ l::; ff 'VI~ 11iw1um1u'rlu1 '111vi lllll fl;f u 

11'1 l::; lll rl ll!'U ll' fl Q ll lJ l Ull U ulf 1UU1tt!Jllfj)fl1U1J !J 1J \U 11lWtl11 tt1#11'11lJlJl1'1 l j)l U ~ll iJ 1(I'lUfl11 . ' 
fl 1UIJ lJ !f'\111lW1m:;vu 1il'uri111U'1 u ll fl~ 1flilut\'18''111' ww 1 u' rn~Vi lllU lVi tl'11'1 l lll!ll:::i.l1:;1iiu 

<I .J. "JI <v "'! 'JI !1'\llUflll\U IJWlllW!Y '!! 1\lllllllJ'Ull'!Ylll Jlflll Environmental Protection Agency (EPA) !'\llfi1Ulj!JU!l:; 

135 
Linton, B. L., Moreau, D. H., and McCullough, J. S., Financing Wastewater Services in 

Developing Counties (Washington, D.C., n.p., 1993), p. 19-21. 
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• • 
1>1 nu !1'll1J 1lll'l 1 J!l'W fJtumvn1i1 mrn f J! um: 1 ttm fl'lf'WU1J'l'11Jl'YI 1um11'1i11111i'f1Jf J! 1 u m1 n1ll'1tll1 !Yu 
<:I j/ o <v .:::.. : .::! <v d-=t I 

tlfl'11U !1'lln1Jfllrnn11rnll::fllrn11Jl)ll'Wl!!1'U'Utl'1J!'l'1!1Vfl1l The Federal Water Pollution Control 

Administration tlu mu11<1'' 1tti'it11llu li1u11il,'Ua' EPA oJi,11Ju11il 1u,1m ::'1'1Jl1'11JJ! muM flQ111JlU 
• • ,, <v.,\I <v& ,. 

fl11Jfj11!1'fll1rn1'1lltllJ'UeM!1'lnJlfltll'H'U'WfllU '1 The National Environment Policy Act (NEPA) 1969 

' ' ~ d,. ' , . ~ 
\'l''W 11The Federal Water Pollution Control Administration tlQfllU \>lfl111J1\11Hl'W'Utl' NEPA 

i~u~1$lvuilu11fl11 fl.ff. 197011lulliumuui'i,!fo~uu ~<im1u1'1 fl.ff. I969 ilno11111u~1~u1t'f1lm1 
fl11JfJ )J 11' fll 11:!! 1'1 il'a )J ~ lllrlty~ !!'11 Alh:; mff1 '*iiu ifo NEPA 9i '!U 'W no 11 )J lV~!U'W!!Ylfou 
11iiflu 1:; nu ff \'1 ~ lllll:!!Yl fl l'l1'Utl ,111l:'lfl'lf'W11 flfl'W ~ u:: M t11tfot1g1u fi '!! 1'1ft ti 11~!1'111.J 1 Iii' !!lll: !1'1: ll WI 

fl !;]11lllVilu1Jli1 A ll'1i'll'flfl1!~tlfl1lJfJ1111' fl 111: !! 1'1 ii' ti )J ~ 'W ~ ll fltll:; fl 11)Jfl11fj\Ufl1'11fi'!!1'1 ii' !J )J 
(Council an Environment Quality) 111v CEQ t'1UfH1'UtlWQ11111UllU1Jl'l'flri11ll'ut11uot11A111llu 

v,flm u 1 n~ll'1i,'1f u t '1UflQ111llU'll!l'!1'11fJl1m:: ihl 1u 1u m! 1~11>1u1>11'1um1 f u il'1'lf!l u~ v m1fm;1 

'l \UJll'l1fi'!!1'1 ii' ti )J 1\>luli!«1'11U fl' l'W 'UM f Jl 1'W11U1 U'l 'W ~ N '] ~ !~U 1-u' ti~! llu ~u fiu;;' l'W 1 u 

' . ' . ,, ., . 
fJ\Ull1'11ff 'u11>1il't111Yl1'l un11 EPA VflA 1 u1 mhufl11\u1i/v, i'f1l mrn11Jijlltl 11!f uuu ti~ 1u li1u VJ 

?I """' 136 ~ """' " Ji <v EPA Ul:!U'W~'l1UU\Ul flQ111JlU Clean Water Act 11HJ . CWA 111i>lQU11:11'~fll'11tlflUU'1fl11 
,, ,, ., . ., 

'l'1f'11u1mtl1'lltl''lf1 ~ 11>1 u nu wu ~ u ll:: f fl'lJ 111' fl 1'11 'lltl ,111111' ti ci 1u!1'fl11::Yl m 111:: !1'1111' 1 md'I! t1' 
• 

fjf.U ii fl'lJ tu:; \'1Nfl1 u Jll '11 !J' flu 1:; fl !J 1J \'1 N !fl" !! ll:; ff 11.! u 1:; fl ti 1J \'1N1l1m'l1 n 1111' fl 11.J 'l )J 
' ,, .. 

u 11 ri'n11il'1Yl riv 1 tt1n'111llil11m,tl1 t '1u~11ilu nu r11u 1 m 'flu ~N'J Yl11\u1iJt1,n1Jm1fln1111\lu 
• • • 

'l'1rn'l'lflUfln11 u1::11iuu<1::'itfl11::11' fJ\Ufl l'l1'Ut1,tl1 fll 1W\>ll'W lfJ\U fl 1'11'Ut1'tl 1 m1tllJty11'1 n11 u rivu'il' . ., . ,, ' ,, 
ii ''Ut1,qu 11 ri ,11 i 1~mflu11 ri' n11il'1 llllW'lJ 'l'1Ntl1Ylti m u'11A11111u11110' n 11 '\I '1 lltl n111 ti omm ri 'tl 1 

' ,, ,, .A 
1mci,VJu1U''1tl 11!f u111111"lu n11uu<1::mrn,lit1 mt:: 11,,l'Wfll'l !Yltt m 111 li1mm ri' ti11il'111<1w11 

l1NJ1~ 1i.i1Y1m1 o n111u1>11 A u::1111 iu11lJo'u11ri'tfl'lJ1'11n1111u<1::fl~'W 'l'lNJ 1
137 

11l u$lu 9i' 1 u 

'i'l'lulil'11uii'11u1Jif u::'Ut1flri111l,m'111:: Clean Water Act (CW A) 1 \>lU!~lJUlfl'1111:1 l'lfUtyqj~m1Jljll 
lJllW'lJl1NJ1mi,'lfl~ 1948 (The Federal Water Pollution Control Act of 1948) oJi,!U'Wfl!Jl11llUl1<1'fl 

. ' ,, . ' 
ll u 1J !l 1flVJ11\ U1i'f1l fl 11llt'l1'U)JllW'lJ111,tl 1 1lit1u 1:; 'lfl 'lf'W 11'\1fJl!l)J\>l1:; \1unil,fl11fl11.J 'l )J )J llW 'lJ 111, 

J36o<v .::.. ""'o<v"' I""'"' 9' <:>. <:Id 
!Yl'W fl'l'W!ll'Ul~ fl 111\>lllYJll, !1'1'Wfl1'lflfl11, fl!Jll'l'W 1UU!!lll:'UtllJll, !!'W 1fl'1lllll:l1i)'lJ!]\'1 

d v 1 . lflU1'Utl', 'W http://www.senate.go th/web-senate/research47/pdf/ senes2 /s03.pdf, (last visited 23 

September 2013). 

137 "" "' """" <I ""'"' "' " 'i lJ\111\'lUlllUfl~'!\'1'11, fl\U::'W\>lffl!1'\>l1, nU,l'W1UUll1J1J!1'1J\)1\U (Final Report) tf1Hfl11 

fln111'illu it"' 1lll'11 nu 'l'1 N ng11111 m~u1i'f1Jm1t11~~u ~ ~ nJ111::rnnm'lf1::ni1'1lll1 Hu1:: tu'lflf 
o "' .::1 ft I " (Land Reclamation), !1'lllml'Wfl\U::mrnn1rnq11gm (fl~'ll1'1111\1l'Wfl1: 11.u.'1'1., 2553), 11'Wl 3-57. 



70 

J11J1n~u li~u11iJrjmrnn"l'lln!J11lJ1Uiu1J 197211Juni:i11111t1~f~ni\'u 1'1u~1iiJi1 Clean Water Act 
.r • • 

f1Q11lJ1Uil u 11,l\'1nrl 11~\lll'i l'llU 1;iull11i1 fl fl1 'lVlU )jl'W tu fll 'j fl11Jfj1J rnnlci !Wlll,'I fill ft 1~Ullri 1tl l'iJil 1 

1h:::rnffir11f51m11fo1 hwa11fmfinnlfff1u1;itl'll1lu'111irllfl!a11l1m tt~ll EPA 11Ju~llihm1l 
)I ti ~ ~ 

1111Jl)11fl1'lil<ivu1l1.'1Yhi1ii'mnifm niu fl1'i~1ii11J1M~m'lle1u1i1111Jui>l'u 'l11ln1il!i1u11lfimu;i 
~ v )I y )I 

lJll'l'l lllU'Ull 1fJ\l!!l 11,U TU u;ileu 1uii1ih1'\u Ufttll lflljllfl ll ll'IU ft 1J au ii11 ~1 mm ci1il l!U fllH~Ul-1ci1 
• • 

UlljllfllHJu U!llJiill11rnni1iil1'1ngmml!1uu~~~ 1jjf lJ !'UtJtj!IJ1fli'lllJ>::; lJlJ National Pollutant 

Discharge Elimination System (NPDES) tlforivu hw NPDES ~::;f\mul'llJll'l'lJllUll~!l<lill~lAl'l1u 

on iJiw1iJrlvu > 11Jii1fll'll'I>11l!l'!l'U!m::; > 101 mm; iJ~u~ 11w 1'1imm!1un 1'l ~fl o l 'l ~~~ 111'1 (Best 

Management Practices, BMPS) m;il11lu.fi'v~1n1'1'!15v1ivui'llm111i1v'tj11J1i'l~'l:::'lj'l11u NPDES iia 

!'I ~ .I A '" ~o 1 • 1V !UUfll'lli:::llJfl Clean Water Act 'll'llJll'l'.il 402 nl\1Ufl 111 EPA lJVlUl~ Ufll'.iW\ll!Ul!ll,'I::; 'Jl'.i~lJlJ 

NPDES"' 

CWA ll1AQU'.i:0!\''11l!~tlfll'.iill'tmrnfwvimJ1mi'l'Jll~ il'ttJnl'.i~'U~U<l::fom<Yfl1W'lll.l'IJ1 
• v ' .,, 

1 M'vdlu <Yfl 11:::Vimm::: in.1 s 1lJTI 'lfl 11J rJmmri'l1hti1'1Vi ria 1 tt'till'lllli fi11'l'lHu1r1rnms¢i1111ufll'i1 u 

Tm 'I nn1i111 mm 'lfll5~lU1UlJlfl~~::;<Ji1u'V1J'JIU lUflU il'1'11ll~'Ul'JU!~Vflln'l'll'J'U 1u 11n 'l<Yf H 

.l. -: ' ~ .a 
'l'IUJ!1U'lll.l1Ul !'JIU fltl'lljUUllY:::l.lll'lll!JUi1UU Clean Water State Revolving Fund (CWSRF) flll1l'J'U 

,f,;:t,1 A cv "'- l ,.,., .li: • q SJ " " .., : ""- ,.,.. ?! 1J) 
UlJ'llU!WV~\illlll'IUl'JU 1'1'.ilJIW!J'Jl'.ltl !l'lfllH!HlU'lll.l'lfll'.ilJ1lJl'IU11!\'U!\'lnlrn1:::ll1i<J\ilfl!l!lJU 11lm11 

• >' • ti ,, 

ml'lrnl'intlmJl'tilu ~'lu~il cw A tY'!m1 lM'ilm11l~nml'1Y\;\1um:iwm~ti1utl1'1lti'ltl'i::mn ir11i'Jl 

!ltll! fll, f lllJ in llfl 'Ill mm::: ei 'I fi fl 1~ 1 !in !l''Hl'llflilft i 11 i'i'IR'l~a1m1f11rn<ii1ml'liian1'!fll'i 1~ u~ 1 u 

1 fl 'i '1111'.i~"fl111J Ofl '\1 Q u 'll Mr l!lll Ii fl ill 'I ~ '1\)!HHJ t1111J lJ 1J1!~tl t11'll 'll il 'l! 1'111lll'i'i 'fll'll '1 J nf,, u 

u~~uuumrnmfll'I . . ' 
w 1uii 111Hfl1'.ifll'l'll'JU CWSRF l~U lm'lfll'n::fllJ\lUIJWfll'i'iUl'llll'li'lllJl<lfl<'ll'l~h.h::mJ 

• ~ .. • ' ' •4 ; ·' 1 v .. 1 f1111Jl1'1!n)Jlfl'lllll'l !U1J'.il:11'1fflffl'l'.i'll!J'lu'.i:::l'l'lfl f1Nfl11 CWSRF l'll11J1!!'11U'll flHOl'.il'JU 
' . 

ritJ<'!fl'I (Construction Grants Program) !lml'1~h::;~m3uilmfom'jOl'.lfffH 1n111il'1'1Ullff!JlUl'llfl 

mnrn mii v ~u a::; n n ¢i 1111 u f1l 'l fl 1 u fJ 1l l.J ll w11 ~ 1 n t m ci ~ti i 1il1'111 <l n ll ~ 11Hl'm ~ u (Non po int Source) 
• 

1m~ 1rn 'lf1l> m1il<Hnutl1m'h mn:::~m1uilrnfun11~11ilu11u 1u;i1flil'l:::~11'u tn'lUll 'If nm 

1 <>'>It;, <bW:d pJ' t .:{ 

ua~m'i !l'llJU m ::;11::; v11m mm:: lJil'U 11>1J.Jua::;1 ~lJUil llJl'l'U 1ll1'1l1Jfl 111l'l'UU~1nm n 1 muoll m; 
' . . 

HI 11lt11'1i11lJu1iJvf1.\lmh 101~'11fHt1~ll:::u1u15 tiu 1u !1'11 f Jlm111 m!lm;~ wii 1tl1m1~ti1tl1il'~u11ifo 
'Si 1 ~I d d .,, Y ,1 1 fl/ "" t ~ >OJ. 'I: I J; 
U!l!Jf111u'j:::l'IJfltlU'll;,wiu 1!!1i1 l'l'ln::;m~u fll'j 111Jrnl'lU l~'ll.J'j 1111 !1JUW'ltfl{)AlllJ!YUll'lf1111J 

~tl1fll'l'll!N Im '11l'f H~U:flU~ i11ri'\ll fi'IJ'U 'l1111'1ltl1fll'i 111'ufonJ11i'!n 1;~::ff:::TitJU~'l~u11u~ 

'" U.S. Environmental Protection Agency, Clean Water Ai;! at http://cfpub.epa.gov/npdes/ 

cwa.cfm? programjd=45, (last visited 10 July 2013). 
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"' . ,, ,, 
ll ii u 1"'IIv"fl11iifl111'll111llflll!11 w1l.J'"llff:;fl111»u1fl11ll1Ufltl11lfu1»i\'u~u1T11fl11" 1ufl11 . ' . 
U 1\ "f fl}j 1 i m" ff f nrh1 ;y l'Wllll:; fl111 Nl!~'W dmfo fl11'li!JlJll'lllJl'i u:;tilfl;J'W 1u !J'W lfll>l 

' d ,.:, ,;~d .. ~· • .t.;,. 1:;u1Jfl11i:i1lJ!'WIJ!Jfll1 'll'Wl 'W Clean Water Act lU'W11ifl11'1'11111 tfll)flff11"'11\Jl'l'W 11 
• • • 

mvumimh 1 olfli1u1 u m1'111i1u" rn m11~m1m w1l 11!Yvull:;m1u1ufltl11ff1J 1 :;uuilu:;IJfl'lllJlU 

f111lJ T fl1J'1i!ltl'qjtj)'iim1 H'l'iv1:;mml1 (Sewer Use Ordinance) ~"ifiu flQ11!JllJ~!J!Jfl T fl!J!J"rl fl111J!J 
. . ,, "' 

!lll!:;1J11m1\1lhllmul.)' "!J'f11'W mhu"1u (Governing Body) 1:;uuriu1 rniilv!1fl11 HilvguuVlu;y1u 
JI di • ,, ,, 

'll!J"fl11 H"1uu".I "11'l'v;luvtji'iu 111ii'Yli''YIOff'W (Ad Valorem Taxes) 'll"tfiu\1uv!1fo 1:;uuil;luvtji\'u 
"' • ,, di ,, "' 

ui!111111>11JJm11 oli"rn ui "11'l'vm11'111l1Tflv1l1:;m1U1u mtll \1'1illlm1>111'1>11l1 'll "ll fl~"uuVlu:y1u 

1111 JJ~fl~ i11Jfli1i 1lll>i ll:; 1wu:;'1~fofl11u1fl11u1 fli!v" au dmi' u m11 i'lu1 fl11 

iflunuuti11i1rn1ilvJJfl11Hi.J11fl{]!lQl'W Clean Water Act !Jll>l112041N11l1'fl11 
' . 

(b )(I) vvNh ~1>11JJ 'IJ'YIUtytj)'iillw1'llV"fltJ11mvil Nwui1111 u:; '!iluipl'iii~u 11udmi'um1 . ' ' 
u1u'1tl111iv1>11JJ1J11>111 20 l(g )(I) mu11!1'"llNllU"r'\'u H1i'iv1u\1 1 llmf1!1 1973 11uul>iu:;1flufl11 

O :: f ')/')/ lit 'JI o ')/ <":( O I Q ')/ .A ')/ I I m11u fl fl Hll rn11 r;irn" (A) 1 mnm h11rn u:;m 1:;uu'IJ!l"fll1i1 rnt'WIJJJlJl h !'Yiu 1mt'Uh11 

~f uu1' m11l1umf 11lfm1ri ll:; 1 wutjll w1 u1'll.i!l rn1u'llu"~f u" ~"f\mufl 1 fl1JN111ui1111 ~"u:;li 1u 

1'11 !1ff fltY1'W 'll!l "ri 11olfIi1 v1 u fl11 '111i1u"l'Wllff:;fl11u11 "f fllJ 1~ 1flll11ujfl11u1ufl J 11 !Yv~ "ll flU(JJtj)'ii 
' . 

ifluilwui111111uuriu:;u1JJtj)'iiH1fimidNllu1u1nf1u llll:; (BJ llfltJ11!1W v~rfm mrni1111 

ii fl fln l!ll:;1111!1!1'11J1Hl'YI N m11'.lu t~ui.J 1:; i\'um11iu!l'f N fln'111i1u~1u llllrn111l11 ~folJ11 tt 
'YlvrYlv~i\'u flnll1ufltl11!Yv flu u11 ~fom1>1ll!lflt'll1>1v1m~'ll!l~~fo~ ~ "f\111ufl T fl1JN1uu11111 1 u 

..::1.d,i'J/ .J ... d .J' ')/ o<::I 1 ')/ 

fl11l!'Yl~1!J" 'll~ Ill 1'W'YI Ullflfltj111JllJ'WU:;hn;1J1JllllJl>lllJJ;Jffl11 (ad valorem taxes) m1:;r;i~um:;uu 

'1~r1mufl11 ~ f u" ll1:; 'IJ u ri 1li11miluJJ~~111~Nff1 um:; ii fl !1'1:; ti 11olfli1u1un1:;;) 11i1u~1u u ll:; fl 1:; 

1111~folJ1:; :;uull1ufltl11lfull wlut'll1>1!lrn1U'lllN~fM1 flu~1 ollurill:;u:;:;m'YI 1 u fffltY1'W'll!l" fl1> 
• ii fl ff>:; ri 11 '*Ii wl1 ~11!Jfl'll!l~m1;111ilu"1u!lff:; m:; u 11" 1fl}j1'11 v~:;:; 'IJU 1 fl u~1 '*ll ri ll:;u1 :;1fl l'l irn:; ~ 

• 
fu"A"flci111fiu'11ll'lllJ'1i!J (A) 'IJ!J"1:i:iflU u:;:;1~u~1'*1llfliJl>ll1'111fl11!J :;:;u1J111iil'li''YIOff'W (Ad 

"' ' "' ' d , ... "' • 0 ' ,; 1 • Valorem Taxes) u:;O!J1l!'U'U1:;1J1Jfl11i:i1!J!\JIJ!Jfl11 'll'll~lU'W'll!Jfl111'WflllmflQ11!JllJ!'l'Yl1J 'W 'llU (A) . ' ' 

'llM11 rn u rimf u~1 ;{i.J:;:; !fl 'YIU rnt 1 vu \1utju1ff'u :; :; u 'IJ fi 1 li:i:i rnu U!Jfl1:; 1 '1i\1f\m'Wflti1lin1J1ilu1J 

~~1dmf1l~H'~1fiuu1u1'l'uu~utjv1ff'u~llnu Mif vu mJJ~f\mufl 1flUN1u1l1111:; udlviu :;uu 
• 

fllli:i rntUIJIJflU 1oli'Yl'IJ'1iuti 1'11'Wfl'll!l~'11v (A) 'llV"1:;rnil ll1N 1u'Uim:; f\mufl-in:;'IJUA"flcl111lfl 

tl 1JJ 11 '1i11!1'~u1 flm:; u:;:;fl 1mm:; m:; i.J1:;'l11Vlu1:;w 

(2) mu 1um"i"f !JIJ!!Uflff'IJ1u11 !1'"u1nfo~ iim1 vv flflQ111JllJ cw A 1972 1m:;111umi'" 

u1flm11lfolJ m 11 vii''Uf ;y 1:;11-iNf ;y t'll'llt'YlfflJlllti'iv" mi:;t'IJ'llt'Ylff'IJ lll'.i11J~mm:; !1'!1 Nl!JlJJm:; 
• 

~:;9\'v" ii fl YI ll!'W 1!'! N (Guidelines) !!1111 lJ m:; Hu "r] u n1:; •1h :;:; ti 11 '*~ w1 u fll:i UlU'1tl 111iu 1 flu 

1 d"'""' Gt!>'""' ...... :.::ci $' ~d~ }!!>'""> 'IJ!ff:i U1'1Jl"\J'IJ!J1 fl11 ! 11 'IJ :ifll:i lJllJVl'Wllll'IJU:;\ll !J"ll ff fl~ 111111'\.! M (A) U 1:;11l'Yl'll !l"fj 1 'Jlll:ifll:i 

.r~nri11 ( B ) 11!1'fllflll!'Iffl1:;ti111u flrl 11i1rntiluJJ11" 1i1 v ~'Yl!l ii''IJU :;:;!fl 'YI llll:; 'JIU fl'll ll "~1 '*~ !l':;i!vu 
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)I' • ~ II' 

i1~1i'l!ll411!J'1TIU1lll~l~ll~tlft1H~1(1 l'Uf11'lll11JY1!l11ilu n!JTI4 ftlll4 u'imw u<i::il'ffM\UZfJ\il11flU . . . 
,ttll'lllmhi!fo ua:: (C) 1::u11iuu11mm:l:1\iln'l!0"~n1rnrilo1rnnH'll!l~m1tl11i'lilll11ilu~w1 Vi 

11fofo11 

(3) f11 'l fl'l{JJ~t~tll1'il l '1UH1UU11111iUtJrnif1U41 U'l ::11 i Hl !l~ li'lili~~'U 1 vw.fle\il fll14 

'l::11'i14i'!l rl'm:iumnhli\ilJ11iiu ~:vivu!l'ue,.flvfimu\il~u 'l ~l'i11ilu~m l\ill!'l"l'l::'il'liU()JtY~~ 
:ill 11' m 'I ~<i4!J~1 if1fl~m'i1 

l'Ull'HJlUlrniftri!Jtl~1~U'U'lJl'll!l'U!J The Revenue Program Guidelines 'IJ!M!Jilljj 
• 

Hflfivfo11uu"' ~4il 
"'°'"'~I t<./Jq~ ' ..it'"""' The Revenue Program Guidelines l.J11'1Qu'l:Mfll'l"lll tl1fl11!J'li1mttll!JUfltlJ!M IJ!U'l'Hl t'IJ\11 

TI!ff'tltm::11i11MlllfllfllJ11urnn111llm m1ti11ilu11mm::nntl1pfmn Revenue Program Hill: 

tillUIHl11JflQll!Jll!fl1'lt~V lH 11'l!\illl"'lMrl1JIJWl'll 204 (b) (I) ll'll 4 CW A 'iZ!UU1J'IJV4lJl1l1flflllN 

• 
l!ll::IJllljj l!llZJ.l fo1l1U'U!N State Water Resources Control Board (SWRCB) ltl Guidelines mri1il 

.o!$ "" I .,, .:; ;::! I nrn" !JIU 'i1 ii I 'II \il 'l"l!ff'IH!ll: tt'W ?Ml'U fl lfl 'i JllH11 IJ i'l ~:: \] m'l u fl1 l "rn f!1.J l<l" (municipalities) 
• • 

Guidelines ihhl1JHlt1J.J~fo1'1'~111J1l'll!Mi~UQ~lJ State Revolving Fund (SRF) 

4 " ' ~I ' .::s ,.d Revenue Program fl'<J f111111'11U1111Jflt'f1HlUl~luhl'l'lNOl'i'U<N'l:<;1J1Jfllll'lrnl'IW!Jflll' 'lill\Jf1 

~ .Jf 1 ~ .. "' 'd ~·· ~ 0 q 'l"l\lll'Ul'\lhl \il!JlllfllJlil lJ1.l\]fl!lVflll1JlJIJ1!~lll1J'UU11ll nrn l'lllM'ilO 'Y'll1'111'l1Jf11Hlll1.lhl"lll fll'j 

'll1i,:inm 1m:;;1i'Jufl1l<i'i~w (Operation, Maintenance, and Replacement: 0. M. & R.) 'll!N'l:;;uu 
11 4 .. 'Ji 

'll 11i11u 11il m mi11 vu !Yu !l ~111w ~1n1111 'U<H'i lJ'Ul l'I Ol'l l 1l!l'I:;;" ll :i !l 1.l D n~ rnil rn 1'liu:;;11 il 1m:;; 
• 

; w 14i1 um; ll11~~nD~lJU !1'11<i~1~u11u11n:::rn1.I11ilu~ m 1umHlJ udn v"!l 1 n~:;; \l m~u; 'lm11.111'16 
• d 1 w.k .l. . ,,, q y.J v .,,,, 41 

'l:::1JlJfllln'l!Jl'U!l!Jflll' 'll'll~'IJ'W1JQfl1Jf11'l 1'li'l'lll'l'l~HflHI ad valorem taxes 
' . 

11i\'~~1nn11111J4i1Hrn n w hi\hd lUIJ nti 111 ll'1 ~HJ.J~ m; 1::1m!l 11i'1'll11il uun::: rn 1'l1111 

: <01 .d,,J. iJ 4 I .ti ,/ Ji d V 
'IJlNUl!l'((J'l'Jlfl(J1'\JlN ua:::tl'l!Jl\l/1'11 BOD' SS m!l!l~fltl'j:;;fl!llJ!J\l ']l1!l1JJ1:::11'!J n:::11lN1Jm::lj f11'j 

111mrn:::J.171J1U1fl1 BOD • ss tt~!l!J~ri'unneugu 'l n:::!K!l11l~ni1wntn111'111:iuntju~1'111'1o 

'91 '11u7mnJ;:;;mll ti1rnl !J'il~l!~il ltfo nu 111'111''.i'l~l H~w hi~11i'.h.1iK!Nil1'1~1'1/u ~ fll'l ti1rn~ il 'il~lJ ~ 
w ;. .I >' , • d , ., • q • "' d • ~ ;. • 

6lf!U!lJU11 l11Uu 'i ~urn nuu ~ m f!m '11l1 IJqi !J' m'i ll\J~um~ 1'lf1J rn nmu1 'i!llJ 'l'l!l{ll! 1flm1Jll urn 

i~tn u1m1n1J111°<irntirn t~<J 'ltti\'1mrnuti1ft'nm'lli'\ilm1~1 H~1ui~moef u 

3.4.t Jlmti1li'l'l1t1ilallnn H' 
JllUftlTI'i rn1u111JflU 1i'ef u vzjri'un n 1m1 (flow) 1'1u1!l tl1~t~u1 1 ~Ofll'i li'1!Yn 

fi11'11~1U'IJl:M 0. M. & R. ~eflJ!JYrlUf11'i,ttmflo,!lUHttiU1ll1\J\J~lh1~t1wmi1 '\l~lttlJ~fll'i'IJtN 

139 
s;:alifornia Environmental Protection Agency State Water Resources Control Board, 

Revenue Program Guidelines (Carlifornia: n.p., 1998), p. 1·8. 
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.!! .: .dq 'Ji ... .J ';/ ' q q. .d w ' 
!Vlfl'111ll (WHJ'l'l'Wl'l mmfll'i'lJ!HL'l'lfl'rnfl1'lt'\J1n1J 1m:::11·1JJJ!Jlllfl) iJti1:::·1nmmwfl1110,ooo mi 

hiiiGHimll !)1'1t'f1\l OH IJUll::: hi1i!i"u m11 u ll'\J!l~ fllfll'l:OOOU (septage) tt:i !l m1111i'dt:illll 
• 

ti rnvl'ln111 w lltfiu n ·hf ll Ull::: 9 s 'II M rn 11 mi h1t1n!J'll!l~n u u ll 1 Ul'lll11ila1rn:; hl il 
4 \'} .:'! W I "'1 ,JI..% I a.; -= W "'""' lllfl !J 'll !'fl tt m rntt n11111 rtt ll '\J a ~ m n l'1::: n'!I u 11 rn !l '1 nm n n 1mwmm 'lf'll u a Q n 11 mi; m vw nu 

Ad Valorern (NV) Taxes 

• v ' 

f11'iUl'lt1'11 r111 ii~wtJn:~11J u:::\)flnl hi t'f!M<\JU'll !JU oUU\ll!JUm nnri1 '\ .1f~ lU~:::\!fl 
,,, ,, ' ' 

ill'll'f'in:::tt1Hfll'iU1UilU11ffU (n11lttfl'\Jll~Ulilfon1fio1.r;lJ~ llll:::til'mwri1 BOD , SS 11~lJ 
. ' ' ,, ,, ' 

Mfl'li'1:::miuuw1nm111:::t'f1J J 1u d'Y1ri1u1l'Juf vol1:::'111mh i ii~wni 111'll1 m1hilu !WI~ iu11!l un trn~ 

~ iu1m~umci1du:::~m1ti ~l'l!lfl il'luiH mm Nii111Jtl1:::~1ihrn~u~<l:::i1uil 'i 1dei11thml 1 lii~w 
v 

m ~iii~::: Qfl~\l! 1"1u'll:i'mw mnre mrnu'\Jo~i!fl .Uu~<i:::no O\ll ni.h :::~111 'l u d'111tf1um 1u~!l~ fll'i'\JlM 

"1"' d " ,: ' 1 d.o ' 0 • ' .. .. • .1 t;j '\J 1m:::ll'lJ1'1Qflll"il'1'1JU Ll'lUU Ullltl'l'll.Jfl<ll)HJfll1nll1U'flll'fl11!lln1rnmo!J !Jl'l'IU 

f q v t 
I. fll!'lllll!J'llll'I O. M. & R. 

ri1u11ih11Mfl111JIA'o4mn1u1~il1:::~11J~'1il1rnu11~1uri1Hl~10'1104 o. M. & R. 
0 ..., ! s SJ .::1 p.:> ~ ,, 1 ""',;j; • .::t ii 't 

'II !N 1::lJ 'lJlJl'lJ'1U l!n 1rn:::\lltM!Jfl l1 tJl'I u Ill fli;J 1 'll'i:t:lJ 'lJ l'lU11ifl 11 '\JlH'i :::mm 1li11 lJl'UOIJ m> 1 'lf I '10 

Yi1111w11J1nm1H/41u11l~U:i!lr-hu1:::'1JlJ ad valorem tax rl1nnmilo1Jm1H;ii'v.:ia'fiuri1Hi~w'\J!l'1 
•1• .! Ji '•"' ' .1~ % a i!<l•i .I 0. M. & R. lllflt;j '\J~lt! 'li'1'1JU6gmJnl'llY1Uu'i!Jl\l!Ul!!W11lJll1tli;f !'\J1'1~11)Jl'l '11JU1:~l.Jl\l! 0. M. & 

R. if n11JY1m 911:::\) n 'lfl'lt 'lf1J;l1u; w i;;~ 1li!l.J1111om11i11ilm 1t! '\JUn::: u11ll 1u'lnf 11tio ., ia 1il u1nm 1 . ' 

1lfljU'\J!HftU1'11'Yi6'lleN!Nri'mm;u1iJl'l'll11ifoQn'W~11\l!lf11'i>'iltllU41U110Lilli1iiu'l'l1''1'lOll!l'.luml'1 
"" .J:.,,. 11 v.J .,.. • ~ q v 

11u1mrnm1u iil1'l!f1111111nmlinl.Jtuo1Jm> 1'11 

' Q ""' ,,.,. ~vv 
2. t'f1'1ll11'lil'l'H11ll(jm1!J !l'!U!l!J 

1u!'\J\ll !l'lffll 1lllil0 Wl1Hft tl fl'\ iii'fl' 1~ l1'fl1l4ff 111i' jJ (;1 -!in lfl flt 11i lJU ~ il' w 'I;;; 

ifoo ~1-11~ lh iu 1 ~\l'!'loll::: Q fl ihmi m l'lu ~i ii~lh w 1il ~ 1n11!l\ll 1 rn1111J!m~il'f!i4~u 111u1u tiu ~ 
1 ii """ 1 .::t .a 1 ... f o ,J! sJ ,! , ,.. 

nu 11urnn'lll'l.:it1'lll'lJ1l1 mrnl'lriu; rnmu1Jnn 11rn11 m i:nu mnu1m 'If ll:::l'lti'l'IJU!l Qfl'lJn11 

Yi 1111ru11'11'1tffrnjjfi~rrio.J mh '1lft!J1 ri1uiil'lm~~::: lii'Mll1u1HfiuflijiJua01111J 191'1 ::l'i'u11111Jo1n11u 

3. n!Jm111"1m1tilll6'\ll11drnfu~ih11J,~~1 
' ' . 

811'111'11'l'lffu·ml'l.iiYu i ~n~:::tl 1il'111ill'lll'flrirni'u~ihiv 1 :/:~ il.!1 HI nuil ~::'ll 11.111.U 

1flvli1111il"1 llil ~1~t1011:otl i 'l iJHlfiu€\ iii ~1rn111 ~ Oii'l'l ~"!.iii' lJ ri1u llil tjlll l'f iJ'lJii~m m: n1.1d111 fo 
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... ·1'j/ di • ' .:::t 'J) ""' .d .::!.. ,I 
flfl'UU 1 flN 'lffl'U ll'U '1 '\Ill '1 :;uu Nl'U 11 u1 nJ!'UVlJfl1111rnrn n'VI !VHJ'\J'U • • 

1'U mrut'Vlrl'Ulll!~uri1n1rniilvlJ1'WV\l11lfl'~ (flat rate) rl111f u ~1'1/rn,1 w1rn:; 

u1>111111hl'1''U (variable rate) t'lf'U Ulflmrn'11nmi'1rl111fu~H1wg'U oJi,riin1rn1ilvlJ~'U~l1llUliMY' 
.% 0 QJ g./1'J/QJ QJ di d dj I 1'j/ I d 1 'j/ ""' f .<:I :J' 'jl lff I""' 

'\11-!lllmU~ 'lfll\l11l!!U1N'U!'Wll!flU!U'Ufll 'lfU1Vll11'1'\Jll'fl11 11U1fl11 fllTI11lJ!'UVlJ'UU:;mN !lJ!fl'U 

I I d ! ~ I j./1 j/,d <II ~ 1 QJ ,.j QI I 1 'J} ,/ 'J} J Q d 
f111flln1nJ!'UVlJ'\J'Wl'll1 'U fll)lJ ~ 'lf'Vl\J flU11!flU 'Ull\>11 l!H'VI l>l 1llV N!'lf'U lllll'W11 'Vl!lJ'U'l'llJ fl!1 Vfl!flU 

1 .:::t <2F d.,k 'JI I QJ 'JI d .,s I .:::t :: ~ _d 'jl I O <V 

fl 1n11lJ!'UVlJtJl>l11fl1'VI 'Ii ''U tJ v fl 11tJ1>111'\J tl'U 1 'U !11 V1 'Ii 'fl 1n11lJ!'UvlJ'\J'U1>111'1\jflfl1u1Vffl111ufl11 
,, ' . . . ,, ' 

u 1111ml1 u:;1 !'l'U u1>111Vi 1'1 v fl! ~u ri'uvw 1 {'VI di'U Yi' Vi tJ tjv 1fl'vli 1iJ1~1 !'l 'U u1'U!~v1 ri 1n11lJ1iJvml"Ufi1 

!~ V1 rl'U u :;~ ll' il 11 uHri u fl~ lJ ~1'1i'J'11lJl1~Iiriin1 rn !U VlJ~'U ~ 1 ! 1'Wmi u:; ff1lJl1(l!!ff11, 1M'iil'U11 

3.4.3 Mfifl1~!~1l1°1i'M 140 

State Water Resources Control Board 111'11 SWRCB 1!'J'U11,ifm'llf1,fJ!1m:;'1ulJ11lJ! 

1~JUflnli11~'~'Ul>lllJ Porter-Cologne Water Quality Control Act 1'Wll fl.rl.1967 UVl'UlU11~1~ 
• • 

11'11mrn11Hu11rn:;~lJfl1!NrJtumwil1'llll'lJ11J';qu111ivl11{1ilv SWRCB li111111'111flH11f NMri°m 1'W . . 
p.J11tu:;tnnJfl11TIUJ:;flflU 1 U~1Vfnnlfl11 u1:;;l1;l1'U'J'U 5 fl'U 1~f Ufl11H~'~'Ulfl~11m1f J! fau 

• • 
fll1f urn,'llll,ff mmiw11f Jp1111ivl llf iilv SWRCB UW'Und\u 1'Wfln~u11 fom 1m:;Vl'U~fJtulllW'll1 

,, . ,, ' 

11lJ 11,1Yill 11f N mi flU 1:; n'U 1'Wm111'111111fln1 oli'tl lll UN \l fl~ ll w 11:; li'll 1:; ff 'VI ii fl l'W! Till m 11 '11 . . . 
u1:; 1v'lfif n, 1"Wifo~u'Uu11:;ll'U1111>1'llll,11'Ui'U~tJ 1u hivull1mu11~1Vi ,r,iJ 

,, . ,, . 
1. mm 1UfJlJfJtufllwtl1 111vli SWRCB u:;51lJlillriu11tu:;m rnfln'll 11m1!v,\i'U . ,, ,, ,, ,, ,, 

!Tillfl11~!!ll fmn 1m:;Vl'U~fjtulll'WUl fl1tJUfll.jlJfl1111'11fl11Ul1'Umru~N'l ,r,iJfilJ flUU1Ul1Ul!ffV 
,, ,, ' ,, ,, . ,, 

fl1H1nu ffllUfJtu mw'll1 fln ~ llm ll'W'UTI~lJ!l 1 m1Vi11111lJ 11:;ll111Vi'U'il'llmull'U m111'11m1 
• • "1 I d ~ O 

11' fl 1111'U11 lJ tl ''Urn :; mu 11:; lJ 111 ff lj m 

1
• ' ... 4' 1· ~ ,, 41 

2. fl11 11fl11lJ'lf1V!1111ll111'Ufl11!''U tl1V SWRCB U:; 11flUff'UUfftj'Ul'll'Ufl11!''U 'U 
. ' . 

i'll'llll,m1Q'ulJ111'll 1tt'1u~hurii 11n fln~l''l Vi1fiv1.,Yll1nu'VI J'wv1 flnh ll1Yi1'1f'U m111'11Vi11mci1rifl 
,, ,, ,, ,, ,, . ,, ' 

1~utl1 m111'1111f N 1H'll1u11tl111Yv flnfl 'U~ fJtulllW'll 11 ~~'U fllrntjfolJ'Vi'Un~lJ!l1 m1Vil'll'U1TI~'U 
' ' ,, ,, . 

'lfWN1nil11'l:;mvi1lJa' 'l1lJn1flU 1tt1111lJ'lf1vm~ll'l'll 1fln i~'UH01m1fl11~N'l lTill fl11 ii11111lJ 
,, . ,, . . ,, . ,, 

11:;ll 111w'W n'll'U iii ll 'U Vi fl 1:; 'VI u ~ ll ri tun 1w'\J ll 1u11ci1u 111till'ri'fl1u11:; 11il1v'1'U1'WY{ll1ii'U11''llll11' i! 

1 rn:; rn fl 'lf'U 

,, ""' "" 'JI 'jl : 0 "' :ild " 
3. fl111JllflHJ1ff'Vlli'\JM~1'lf'U1 111v SWRCB u:;lJl]fl 1Ulltj 'lJWI ff1111U~'VIU1:;ff 111u:; 

,, ,, . ' ,, . ,, 
Hu 1u1mm ci 1tl 1 Viv tj't-i Nu1flll~'U'llll1 ~tl' 'U 111 v11 tu:; fl n lJm 11 u:;Yi ~ n tu 1fi l'll ll 1m1'll1~ 11'1~1 u~ 
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JI ' JI ' SI 

'll11rn11 tl1nihiQ ih11i1u fln 1~tl l'uv,~lh.J 1m::il'11~1 u fln Htl i1~hJ'u!l,~'ll!l n11ii,fln 1mu'luu 
j/ • " ' • 

'll!l'm ::u !!tl irVlv~ m1 rn' fl n Hu>:: tu'liu u1fltl i 1Vlvm >wfl~vu mfou 1 u m1::1wvm > ~ mn 1H1111 ri' 
' ,, . ' " 

n!lQ!llffU'U!J,Uillllil::ffl'llUlVl.J'] 1ut11-j(jjl\llU::'.i::'ljii''ll1mru !~tll.J 1'll Uil:::;::u::nm 1u flll"1'utl1 
d "' : i 1m::!fl1JflflU11.JU 

11'1U!'llff1Jlil¢11Nfllli~Ufl!JTljl.J SRF !~t11'1111lmhHi~1u'll:;::'i)1lJ'U!J' 0. M. & R 'll!J' 
• • 

:;::uull1lil'ltl11liu fi11~~wmri1ilnmi1H~1u'IJt1,uH,1u, wli',,m, mm1il, lJUmru, fln 

1'111JfJ11Uil::mrnnul!vu1mfo,i.Jijtl'~m:; mrn1111:;..i'111.l m:;1°1ufl1~m1u 1m::>ium:;rlu 'l ~ 

1fil'J~U'.i:: 111N fll'.i VlN 1U\lll 11Ufl~l'I' 1U ~'l"l'lff1Jlil~!'1i l~ 1111u 11.l:; llfl'.il1 SRF u::¢Jv,l\'f N 

Wastewater Capital Reserve Fund (WCRF) rl!JU~u::Mfuff'(jj(jjll1UQ WCRF 1JflU,iluH1~v'li1u 

~iurl111fum>'llU1Ui>1'11uvmm1 fln 'llf u'll~' uil::m>~u~l!m n1111w fln 'lln::11u 1 il'nu WCRF 

il' flu:: u:; i fl !Jill u:; i u fl n ~ iw fll>i N 111fl11iu1 u' u u:;:: m ru 'll:;:: 'il ill 1 '11 rru lil u ::¢! v '1i1'fl1111~u 1u11 
' . 

WCRF u::ll flfn1'n 11'1 i1' l\'tll'l flil'!l~ nurn111~ !l' fll'.i 'lltl' Guidelines uu m ::"11~11u Q' \)fl'lll>:: flu "11'11111'1 . ' . 
Uil::t'llff1JlilU::~!l,11'l'li>l' Operating Reserve Fund !W!JU>::numw111ilu '1unm1J1::!\'l1'lltl''.i ::uu 

UlUl'I J l!ff U fl<H"IJUtf ll~l'l~'m 111 U!~!ll>l!J1J l\'1.J!J'ft 1H~1U~!~u1'1iv~ nu fll'.i !~11~1.J'U!J''.i lfi l~ hi 
flll'lill'I fln1'1i!!nmll~1~11,fu 11.'lu¢iu u~1iin111i,ii1H~1url111fufln1'll~uulJ'llmru ~' 11'1uUfl~ 

• 
111l 1u,1uu1tl'l'Jtl i1iYu1u11ilf J!Ufl ilwvf1i:lu¢1ei,nu11u rln M > ::wii,f vu11:: 1 o ii,f t1uil:: 50 'll!l' 

fl 1111¢1v, m:;:; iu 1 #I'll n: 'il11J 
' ~,,' d.% d "' • flill11vnl fltl'"IJU Clean Water State Revolving Funds 11'1JU!W!J!Ul.Jfll'.il\'1.J1Jl\'1-jl.J 

111.J"l)Ullltlt~ American Recovery and Reinvestinent Act of 2009 ~11ilfJ!llflllW!Jf1i:lu1~\'il'"IJU1u 

fl!l'"IJU ff 111fufll'.ilil'l11111u "IJU! ii ti fll '.i ri ti llf N>:: 1J 1J ll 1ll'l'IJ11 liu ~' ~ i:U uu 'll !l u fl ii 1!J UN!U!l' Los . . . 
Angeles n 11i'll!J ij'11u u 111fl!J'"IJUU1 u 1l'Ju1liilfln1il'l1~uii lli'.i'.i mi:lu11u1 fl info:;::mutl1 Sewer 

. "' .1141 
Servtce Charge (SSC) 1'1'1.J 

1. VI'!> lftllin mi:lu11 11'1u..i'11'llii1 li» mi:lu11u::~uv\jnum> 1<litl11'1111!Jll'l'.i11'1tll 
' . . 

rl111fu~Hn'llrivutl11iYuil,~>::uunmutl11liu ll'l'l:;1ii11i>rn1i:lu11fil'l11.'iu 3.27 $ ~v 748 llflililvu . , 
(3. 785 ft I'll) 111 vf !J U\)fl1Jlff n~l'l u ifl'll1mrutl11iYun'llrit1u!J v fl m 

"""' "' d .::t "' d ' .::t "" ' : 2. 11ifll'.iUl'l!fl1J 11fll'.iUl'l!fl1Jfllli'.i'.i!Jll.JUl1fll'.i1J'.ifll'.iVltl'.i::1JlUU1 Sewer Service 

.J .::t d 111v1 1 d d """ , : .., 
Charge (SSC) 'li'U::\jfl!'.itlfl!fl1J l1 U 1J!l\''.iU!fl1J!'l.Jf11Ulllil::Wil~'lU 

• d' ,,;,.., d """ : "' 
3. !J"'lfl'.iVIUl'l!fllJ fl!J fl'.il1U1Uil::WM'm (The Department of Water and Power) 

11lu~lil'lri' 1mll~u11 um~m1u ii itl1wf !l 1111 lli'.i:; muu11 n irn1 m:; vi !J>:: mutl i 1 ,'{ uri~1'1itl1 

141 
City Of Los Angeles, Financial Management Division, at http://www.lacitysan.org/fmd/ 

lamc6441.htm, (last visited 9 November 2013). 
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"""'' o1'J/<!to"' lj,/ Sewer Construction and Maintenance Fund !1'Wl'Mfllll1U~1Jfl'Wl 'lf!'l'HH1'1'111Ufl1rn<Jl1'111ll!l~fll1 
' ,, Ill "' II' oo>J""o 9/<v 0<=111 o o<vod <11 

Ul~ ~rnlJl!Y1Vlll 1Uf111!Jl1'~1'11fll'l lll Ul'lfll1llll!YU l'lf'W l'JV1~U1Ulll 1~UUU1Ul'lllll!YU 11!Jl'J1 

fi1 H~w1um1ilw1u 1'.1umnm1u m11nm 1u11ll mrn1'mH1u ~1~u1'1iv~ilufi1li1 rn1i'lullu1' m1 

l'lv1~mutl1 11'luJlu uvnu1nrl' llfl1rnl'lrirn1rn1uu!J!11ttfo~~ll11U1¢i'~11 l'IUM1Mf vu!l~ 31 ~~ 
fl 111ttrl1~1fil'lfl11 lJ'llV~ ~~ l'J '.i 1U1Jl~1~1flci11U~\!fltl1'11'WI'!~U11'1 Ui'l !U~ fl 11IJlllfl11 tl lllfl ~ 'VHl 11 l'W 

(Board of Water and Power Commissioners) mu1Jlfll11•111U!YVU 11'lu~ell'W1Ufl11'11V1l!'lllllUl!l 
"'"'' dd""' dd"'> <:!! .:!:! 
l1'1'111U 18 '11'W1Ullrn'llV1fll1 !1UfllflUl1'W'llV1l!l'lll~1VUJ~U~l1lllfll'.il1UfllflUl1'WlYV1ll'lV'W '111V 9 

ml 1uu 1fl!Yl'llfofl11 !'.f umnm1u 1uul>i !l~ 1 vun U~l1!l 1'11rt 1 1$i VU . . . 
~kw u 'Viv u~!Y~ il 1i 1fl111.flm 1v1i'hi1'1111ffrn i! m !Yl'I {1um1 lll'l m nl 11!Yuu 1flflf111vu 

• 
'llV1U1::ll'l11'1>1N'l 1Jl'1'1i'J 

1 
_, ' d • d d _, • : d .. 

'WIJ1~!1'111'!\il'WlJ11fl!Jfl11Ul'llflUflllJUlflfll1IJ!llJU'WlllYU (Waste Water Taxes) 911 
• • 

lll'llOUUlflUl!Jl!Ufll1Hth ll'IUW~l1\ll1Ulfl!Jll'l111'1111 11'lull Customs and Tax Agency 11'lu~lll'l!OU 
.::td 'JI 1 't d d 'Jl.d.'JI <:1 .d.o"' "' 

fllll 9f1fjU!lVUlll!!YU!J'l1llll'll'IV1!l1'Vl~!UU'Wl'll1'1'WM1'W'llV1 Customs and Tax Agency 1unl'!U 
' < !>' II' I 

i;i ilfl li'l l foul>i!'l f 111vuTI11i1 Jl1tflv lll'l v i\'u 1::uul'lv1~u1 ul11!Ylli11ru::1l'l 1'll'uTI1 iii>\' v1 ll1'VI ~1il uu ul>l 
II' • • Ill • 

1 um tll ufl lH u~ \! flllmn u 11'1ut'VlffU1!lYiv1 ilu U!l ~ l1u fl lH TI lll'l1~u u::IJ fl ri ~1'111flV1l'J u 1111-Ylvilfl ilv 1 
• • • 
rlu ~ Ull:: fom fl 11 !J!Y:: V ll'l'llV1111il 1:: iJ 11UVlllfl111 u ll flU 1 flU iJ1~l1'111'!\il'W IJl fo 1i1 llfl11 lll'll~U mlJ 
• • 

l11il1~il1 (Water Supply Taxes) 1uel'11111 5 DKK l>lv~flUlffrlllrn111'lulll'l!OUl'lllJIJ11'1111'1111 ul'lo1 
,, ,, ,, • st 

il'.imrul1111111Jm111111'!111n!Jilutl' vufl11f VU!l~ 90 'l1<11il'.imru l11Tiu1'irl'll"lftl'll11l"lfi9! 1¢i' u'.iirl'!l"lftl'I 
,, ,, . ,, ' ,, 

1111>1' v1!l fl 1l!J fui1w1rnu 91' v 11!Y um J:i i'l 1VI v lYf 11!!11~ 11u1 ttu'.i ir 'Vll"lft 1'1111!ll'ltl9111fll1f11'11!l'llv1111 
,, ,, ... ,, 

mi:il11il1~il1u~\jfllll'ltnu hw Customs and Tax Agency 11'1UfllH1111.h~1h'll1tt'1i'.lu1i1mrn1'!1rnl11 
.,,,:!( .d j) :.d.;.J "'~ 'Jl.d .... : 

1ufl lfli'11111 vu 'Vl!ll'l'WVUiMU!l~l'I VU!Y'W V111fl l'W l'Vll'l'i !J'll'W 11'1 Ufll1 !l ~l'J'W flUll'l 1v~1 'lf'VIUJ ~'11Ul'IU1 
v d '1 .:os.d.d 1'JI: .dd ,;. 1 : d 

lli'll'W !Yfllll'lll!l'Wl'l u mru l'l!J fll1 'lf'WlU1::Ull'l!Jfll1l'lfVIJl'IVnuu1~U1Ulll!!YU 
,, . ,, ' ,, 

!Yllil1!U~ ~Hl11!lttu 1Til>i'v11!Yufi rn11 muu1Jl111!Yu 11'lu 1u mt\l TI!lmm 11'!111 fi u1rn1uu!JU~\jfl . . ' 
1nu 11'luw unru 1Ul nm11111'1111 ul>l1u mtliTI 11i!lm111111'1111 fi1lin mi'lu!JU~\j m'.1 umnul'll!J Council 

1 
• 1 d d d ~ 

1
v <l o ~ .J~v~_, 1 v1 _1• _ 1 Tax Band l'IU Scottish Water U::l1'1 Ull1'1Ul1UfllflUM'W '11 l'l'i<J'Wll1'Wl'I ti'\ !lJ 'If 'Wfll1IJ1UIJ~1 

't.IJ. _9i 'JI "' d 'JI ,!, " 
fJ!U fll'l'i'W 11'1 !J iJ flIJV1 l1' fll'l'il!11'1 !l VIJ ll!l~ fll J!Y'W U !Y'lj'W MU 1\il!lll !Jl'l1!Yfllll'lll!l'W l'l 

"",/ d•'t <!t 11)91"' .:d..,d 
il1~!1'111'!1'1A 1il11ml1'1Ui'lllll11Ull'lll'WU~ilnnvu !Ul'l1UV1'11li'll'Wl 9f1~\illflUl'lllJ 

,, ,, ,, ,, 
il1'mru fll1u111ml11 fl lH fl 11ll 11fmf1111Jfll'1 umnml'lu ~l'W 1'W f v U!l~ 'II v 1fll1U n nml l'll 1'11!Jl'l 

. ' . 
fi lli 1 rn1i'l UlJ!flJV1 Hll'llll!U 'Ii' u !l~ Ill J:il111!Yutt 1vfilli1 rn1i'lulll11 (Waterborne Fee) 1uAf11 J ll'W l'J fl 

tti11um1u1ifl111Jnllmnu1ull'l'l11 0.2803 $ (7.08 ull'I) l>iv 1 IJflUll1'n11Jl'l1 iivunllmi:it'Yuf'l'1ull~ 
""' """ ' ,,. ,o'j .:::I .:t 

U1fl11 (Goods and Services Tax: GST) '111V 0.3 $ (7.575 Ull'I) l'lll I ~f1Ull1'flllJl'l1 !1Jll!Jfl1111!JflllJ 

"" 1' "" 'J/ 'JI .., 'J/ ~ ..:::1 d d t Vt o "' : ""'- 1 
!YU n lll l1~1J 1 fll1l'llll'l1 u null !11 'If~~~\! fll 5 u fllflU!'l'ill'lfl'l! 'lfUfl 1h~1u1ufl11 Ul Ul'l 'Wl! !YU l'l u 
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Singapore power 1'WJ!l'U:;'llei~~1 #i'fo1 mr41)/11>11'Ul'lillfil1'lnnl\l ll1m1 1l'l1-11'11tt'Vl'U'llll1 PUB 1urm 

1 H'u1 fll1 tj vm~m~u ~ 1 fl\1 flD l'Wl 1eiu1uif11'11 iJ { !frn fo fllrn 1mnf1 

iJ1:;1mmttfJ!!lUJJfll iJflQttlJlU Clean Water Act tl'J'UflQttlJ1UllUUHrn~t~U1rlUfll1 

ur1'1'IIllilfi'IJ'Vl11tl1 '1l1ll 1'1>1QU1:;a1r11~ei ll.im1 'Vlf w u1mtll'llll1'lfliii1.i Ufl 11 Wu ~tm:; f fl'IJ l l1' n ll'l'llll1 . ' 
tl11neitj11-1am1ditmn:;il'!JNl'Ufll1i>l11i11-11rn1u Im 1m1~l~'l t'liu Clean Water State Revolving 

d ~ d.<:1..J di "' ""' 1 "JI.,, d 1 "J/ 0 0 "' : Q 

Fund 'IM!U'Uflll~J1'U'Vl!J'll\Hl'lllUl'lttl!1'U J1'U ml! !\'Ill ttfllH'l1~l'U'llll~1 :;UUU1Ul'l'Wl!l1'Ul1'Ul1W:; 

"'""' d"' ~, ~ ..... ' d ,. tu'U rn1>111Jm1>11J!l'U'Vluillll'llW u CWA u~ tl'lflill10~1rnumn1rnmu1Jm1 'lfl>ll!JlJlfi11 204(b) 
' . 

CJ ~1l'lu'l1lfl11af1~11u1Ii'ifrnfrni11i'~1u1 u m1'111il1-1fl111:; u u 11 lUl'I tl lt lru 1.i uiJwu1tt 11 ~:; ~ '1 ~ 
• • 

;l'.iii1 Guidelines ifrnf u fll1 r'irnu.i rh H~w1u fll 111 itl'.itl ltff u 1.iufiinn!ltU U!Jfll1 Hu ~:;\)fl 
.,, ~ ,: "JI ""' ...';! d "' """' .ck ""' ""' .,. .,, .J'\.<] "JI ~l'l!flUl'll !JU'U l'l'U l! l'U fl 11 h n 'U ~' rn Hlfi l !J fll'!J 'Vl' l'I Uil''U 'If 11 'Vl u l'U 'Yl'U n ll UU'U ! l'I !il''U el The 

Revenue Program Guidelines 'llll1!Jilf J!llfli11'fo {iuu !~llAl!U'U flU\>l l!JflQttlJlU1 ttil'lll'lml'ei1ri'u 

lJll'l11204(b) Htt1 CWA 



' "' '11'11'11 4 

"" '-"' fll"D lfl'j 1::'l'i1J UJ'l'i 1 
u 

• • 
~ 1flfll>ifo'IJ111(\j'H1!J11Vi 'IJ 1'11~ll1~1 fl11w1flf11'1 llu fl 011!J1v1ufll>fl1'U'J!J1m::; li'1m:;ll1 !ft v 

' . . 

\l1 M'1~'U!fl'1ll1ifo1'I H!ft'> 'IJ Jlft'l ff\ll 11 u fll'.i li'1 fll'I ilty111tl 11ftv~ lflfl f 11'1vu 1u Iii 111J '1::;11'lffl'l'U11 
• 

lJ l\l1'.ifll>1 um:; li'1fll>11t)Jl11ll11ftV~1flflf11'1 ll'U '\Jll 111'I vu1 ll~ ll'U fll"I ~ lJ 1'U 111.l:;::; fl l> '1111 tt m:; ii '1 fll > 
• 91 II' II' 

ilt)J 111u11iJiJ:;::; rr'U N 111Yilfifl11 .J ~if u 1uu1'l u ~i:U vm ::;vil fl n ff flm 11iJ:;::;!1'lr111'l vfl 111~u111i'Jll1 

1ftv~ 1flflf11'1ll 'U 1u 'l[!J'li'U 'H'iv 1iJ u11:;'H lflli'1 i~u ili'v11 i°mlll:; fl n ll UH 1:;~~::;rn1J l:;ff1Jnu 

ff 11l'l'H!1'1 fill )J'IJ ll1iJ'.i::;11'1ff11'l v 

4.1 I 'tlllJ mw J.l::; fl 1HJij111! 'U i 'U fl l ":ii~ in~., fll HI l ~fl l YI ~ei.U ~fl l 'iU f\!'tl l J 11 ua 'ii l fl 

. ' 
!Jllll > m11 u fln li'1fln11l\J'Hl'll11ftv~1flflf11'1 vu vhh:; 11'l r111'l v 1 i'v d1u11~~uuiuu1J1 Ill> fl l > 

,i, I <> I I O ... ""' <!:( 

l'l~fll'.illll:;f11Uij1J (Command and Control) l'li'U mrnl'H'U'1f'll!Jl\ll'.ijjl'U~lflll'HMflll'U'1!J111"1'1J 'H'.ill 

ft l 'H'l.!'11tt1~1'11ll1'H1ll~mll'Umll1u'flii1ft1 iil '1!J l1 V!'IJ ili'v 1ll 1u'11Jllri 'IJ 1tt1iii'm1>1 > Jl l'U ~ il mu '1 rill u . ' ' 

iJcivvvvfl~ff111wu1'1llv1J'111ittff11Jnt1uiillvtl11ftvH!1J1fl1Yi1Yiili'v~m>\ll'.ilU1'1Yi1iJ1fiufl11ri1 
' . 

IJl\ll'.ijjl'UYiflQ111J1Vill11'U'1 'Ull fl~lflU llflnll 1mi'nfln ~rlll!J11Vimi'Ju~~lV (Polluter Pays Principle) 
• • 

m 1 i°li'1 fll'.i il(\j'HlU llftV~l flflf 11'Jvu t '1Vfll'.i li'11~uri lUl' m1ll1ul'Jll11ftui1i'1v llVN h ~\ll l!J ~lfl 
fll'.iff fl'IJ ll"IU 111J1l'l > m:;lli N '] 1 u fl l > ;J l'lm >11 !J!'H ltl 11iYv~1flflf 11°1ll'U'\Jll11l :;:;11'1r111'1Uo~ll'1illu fll"I ~ ll ~ 
' _, "v ' 

ll~'HmVlJ'.i::;fln tl'l!lfl 

1. 1l!J!11lflQ'H1Jw~lillQll1m!v 
idll~~lflfl!J'HlllV'UNllU'U 1'liu w:;::;:;1'liU(\jaj'~fn'IJ1fl11ll~ 1.f!. 121 \JflU!]!aj'~~u1J11i'Ju 

11llm mm mill 1 il11'1Q1h ::;ff ~ri'1u m:; ut\'1 'll1l!]!111 im11li ll::;Qflffi!v t '1v~il1ili'llfln iJf uiJ~ ~ut\'1 'II 

fl!J 'fl" 1v1ttilfl11" ff ll '1 fl {{ ll ~ ri 'U ff 111wJ11ftv 1u11 ~ ~uu ~~'I'\ 11 if ul'l tl' !J! aj'~ 1iJiJfl11" 1'fl"1::; rr!J~ ~:; 
tl 11J1Hu11i"U1u11 ~ ~uu 

2. 11!]!111fl 1l!J1ili'1rn'U '\Ill 1 fl!J'H IJl v'l'i 11 tt1fi'11l!]!1111u m:; ~fl 1llJ 
' . 

1'Wfl'.iWYiflQ'HlJlVU!]!aj';;11fll'.iVftllVUl!ftV~::;1i'J'Uf11llJN'1\llllJflt)111JlV'HlflTI11tt1fi'1 
' . . . ,, 

m 1" ff flV:; fl 'fl '1vriv1tt1 fi'1 ff~ Yi iJVi 'IJ Iii ll ff~ iJ 'llilll 11 '1llIiillff~ll1'1 {{ ll" 1mmri1ll w1 llJ n » ll'lil~ 1 'liu 
• • 

V11::;11'Jlururu;;m:;1~u11v1uiimtl111'lv VI.ff. 2456 lll\l1'.il 119 ururu;;-il "ttlllil1ttf1'1m1'l ii~ 'H°1ll .., .., .., u 'U . ' . 
'111~hv1l1::;m11'1']1tti1u fl'.i1'1 mw ~'U 1mm V'U!lll ff1'llll1'H°1llff1VQQl11'1 'l Uflr'iull1iiu1m:; . . ' 
1flilnruoii'll~iuuiJih l11flllll~ u1 ci111~'Ull1 'H1°ll1'l::;mrr1'U ll'mi'Ju1'1Nff!J!~>'llll~iJ1:;'ll1'llu'H1'lln 
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• • 
iln'lfl'iru H'iJ:;~ 1u'!fu'i11Jt111111vVJ~mnw 1mi1111ll 1 vw !luu~d'lum'l 1 t'11n1>1 fln~U1'111 1>1fl1>1~flv11 

"' .I ,, '.,,. ,, ',,,"~I,, t • "'~ "' "'.I• 111Vffflurn !11ll!l>IU~ 11>1rnV1j(\Jl\llUlfl!Ul1'Jl rj !\>1HlH1l\>lll1:i~1N !1'lllUlfjfl llJ!flll11fl!\>lV1l 11rnurn 

1i.i1fi1111d111rl11 ul1'1 11l'vi1~1i1iJ:l'u uii~;\'v1'!f1>1H11urh1i'~w~;\'v11ifoh1nw1111'1>1fi 1111ci nf u 

$11u" 
• • 

mm iuil1;\' fl mu 1>11J 11111 i! m 'II v1 :;~\ii'u m:; ~1-11\lu m:; \ll fll'I ~fl vu 111vfl1rnffflil:;flrni1 ~ 

u111Ju il(\!111111m:;~1111!J11n n Yi 11 i11fi1>1 nn ~m '1 u \\1 n.i ~ nv u 11~ v ff ml:; nJI v 1 v Q> ~ \ii''U 11>1 ti1u~11! u 
jl ,, • .,,, ' 

ll1l!JNl'I u VflUl flu m:; Vi 1ff 1'1Jv1;\'v1Vi1 '\ u i.Jl'!Jlw !JlflViVYJ u~ riv 1 i1'1fi1>1wll111mllu V'Ul'I:; ivlliv 
1 JI IV , V V 

ff 1il\111'1 ;'\'1il'u m:;Vi1ff 1'11V1111i.Jl'1J1w1~fluvmiv!J hiilfl1rnN1>11'111J!J11>n lU uil'i1 u~Vi11ui.Jl'mw . . ' 
uvvulli 11 lfl ilfl'U~l'U 1'U !JlflVl1UV !Jil fln ff~ff !J riv 1 M !fll'IU l!U llff Vl!l1~!llll ll'Ul'I:; lVWV ff 1 il\11\ll HI 

• • 
uii~mm1 I 19 1'11 Ul\JtY~11 "ttl!Jil1tt~11>1m Vi111l'vY11;\'1viJ:;~m111'1'1 it'11l1il'mm~ . . . 

1flil.fiw'l1111vff1i'1 'J lH1uui.ill1 !11fll1M 111 liN1~ull111l'v VJ~mmull'U1lluV111fi(\!u1'll1n 

iJ1~'lf1'lfu11'1v~iJ:;~'lf1'!fu HiJ:;~ Tv'lfu 'i1!Jtl'u 11'1vVJ~m11 w1uu mtl11 V1vll'11v1uu~1llum'l itt'ifil'I 
1lluwllwvfi1il\111>1111vl>ivfi1u1'1ii'v1l111mllull'um wl>ivnn 1~u1l'v 1 uui.itl1 i11fliiv1 111 ci111~'Utl1 
111'v1'l~mmu;'\'1 nri11 ~1l'IH11lu;\'v1:;~11111'1ll~lfJfl 11.iifiu ffl!JU 11l'viJ:l'u 1iJ1fi1111n11rlumV1111v 

.,,, ,, ' ' 
Vf 1 ~1Vi'1iJ :l'u im~;\'v 1'lfl'l 1i'i1u Ii 1 li'~ wYl;\'v11lf v1 iJ1u fllJ u~1'llff11lluwll 11iv 'lf1>11i'li11lfu11iv 

SI SI jl JI ' 

111ci1i!u;\'1v " m~n1uiliJ(\!111111m:;~11111l11;\'v1Vi11l 1il'uuii~1fl il.fiw'l1111vff 111>1'] i.Jl'1J1w1vi111'1 

~ 1u~riv1i1'1fil'lwlll>ivfi1il\l'l1>1111vfi1u1l'lii' vw~ v1u 1flflQ11muil11lul\!iY~w 11 ~ 
•• 

iJ I\! 111;'\' 1flci11riv1fl1nl'lfl11!J1iJ91'1'11uu'IIv1flQ11!J1u1ufln11' l'I fl n 1l 1Vi 1u1flfl:l'111vu11 
' ' . . ,, 

;\'en riv 111'1fll'lfl11lJff flil:; fl11JV riv 1tt!nl'lff1Ylilwll WVff 1il\l'l~1111vllivff1u 11>1ii' V!J 1u1111cinl11 u 

i.Jl'm1111vi111'1u1u~Nl'lfltjl11J1V lrlv 1iJilm:lnmw'l1°1J11>1:i i!l'U;'\'1flci11r1111ul'ltvl 1 ~ u11llu')l1WUU'llv1 . ,, ,, ,, .. 
m! fl1l'Ul~111tl' 1Yi 1uwun111111m:;Vi11l 11ifvuuriv1TIlnl'lfl11!JfffliJ:;fl11'1vriv1»'iii'11f 1V\ liwll l>i v 

fi 1il\l'l1>1111'vlli v # 1111.i ii'v wiii' 1111v 1 iJ ~1fll:i1i'>J iiwil U'llV11'iU fl 11U1 ~111tl' l ~ulli ii~fl'UUV!J 11.i 

lvi l tlll Yi 11Mlrll'lfl1l!JQWlfl 11l fl 11 rl111 'U'111'1fllflW'l1°1J11>1:;i!1'U ~ll 11' ~11 143 

3. U(\!11lft11lJ'lfV1Jfl1VflQ11!JlU 

m~ll'lfU(\!tY~fll:i'lfl11.l:i~V11u11ii11 Vi.Pr. 2485 !Jll'l:il 28 1nflffV1 Ul\!tY~1tt m:;i.Jcivv 

tl1~1tttrll'ltlJ'UWll!!Otll\ll l!JnJ:i lJ'lfl~ 11JVfflJ!fllillJ'UWlHH 1u1'111tll'!fl1i.Jn 1'1l'U ~'U Vl~Yl 11Titl1 
• 

1um11l 1'lfiiil:;~VJ 1wllu !lu~n wurimlll'I rn:; rn mrnl'T1m 111.l Tnfl 11ivl'{'llmvrnmil'u 1 .iuil1;\' . . 
rl 1111l l'l !Jl\ll 1i!l'U'IIv1U111Jllff1:;lr1il1ll1l w ll TI\) fl iJ ci v UV v fl lJl 11;\'v1 il '1flll\I!~lJd11 , :; !! l1 ~ iJ j' lJl \I! 

' ,, jl ,, 

rvi 11:; Yi~~ rill 1tt1fi.iwll 11riu11ri11l11>1 rnn:;:; lJ'lf 1~111vv1~Yi11TIu1111vmll1'lf l1iJ:;~1'1l'Ul llu 6111>1:; iu 

142 "' o' "" .d .... y l'{!Jl11\llll 'Ulfll'illl'lf, !JV1!'1!J, 11'Ul 28. 
143 d d .,, j! !JV1!'1U1flll, 11'Ul 37. 
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• 
UOlfl'!JflrnnlJ mrnnnri iitl lllfl tt1flf{'llll l'l'HJ\.llUV umi'luihym 11-1'Yll,tli:]iJ~11$1eMtlriflvtl 1 

tt 1 fl ff n rn li1 i'Ju vhi 1 u tl1 muu 'Vii hi Ii' u:: Nlil flllJ mri 11 fi ufi i>i v mm lJ'lill tin 'YI iu '1,fov mh if' m" 

'lilltl1 ::'Yll\.I~ 883/2532 l~l:JH111iJfl,tllH!1!:: fll1 U r\'1 'llf11H::UlVJ1~lJ fJW 111'11~ l!H'YIHJ1 
>' ' ' SI '°' ' ' 

'lilltl 1 ::'YI rnu11:: 'YI 1'tl1 n i>i fl! 'ilv1J nu 'YI 1 'tl l 'li11tl1:: mu 1m'll '11Wll n 1fl1' fl 11'lf11ti1:: 'YI rn1'ii vu r\'11(\!tt1 

1 \.I 'Yll' ti i:]iJ~ l '1Vtt1mf11lfo~ ll fltl riv vu lflUttri' n l!U 'ilU riru ll l'l1 '1il1f\u !Jl'il 1jjl\.l~rl1 if'~' fl ri11 
SI >' . ' 

t'irnulil H liw)1tl111Ym11ri1tl'u 'liJriv 1tt'1n'i1ff1-1i>11 wurim'!Ji>lrnn lJ m rn1i1rn 'ltl1nfl 111't1!J''ll lll'l1 

vmll'u ui>ittrntl11!Yu~IJfltlrivuu1mmri~t'i11i1'1li'1'fl'!Jru::1il1-1m'il 1jj1u~f'l i if ,,'l,flri11nrnu'1 '11 liv 
• • 

11tl l!ff V1ttri1tl' u Ofl 111'10\illlU '11 lUU Olfl'IJ '11 rn1 rn mm n llfl iitl1n fl tt 1v f{'llfll'l1lJ mll'uu11:: jj 
~ . 

fl1llJfl'1flllJ!Jl'i111 28 11Hlllfl,'11V 

vdH '11 ~ 'i1 l lJ '111:: 11'li1.l' !!!'!!~~'fl ri i1iJ1111 tt' ii mi u f11!J'li1!ti1:: 'YI m 1um1 t'i mu '1 

lJl\>11 jjlU ~'flft l Wl i '11 li'fl 1u'l'l11tt'1il.i1l(\!tt 1 ~lfl ~~;;fl, IJflD,fi u 111' ti i:]u~i>l llJlJ l'il 1 jjlUfl lUD H 

fl 1llJ '1ll'li!Jull1UflQtt lJlU'IJINfll1 rllttU\illJli>11jjlU11hiliflQttlJlU1.i 1 ttrl ml~ m lJ'lilltl1::'YIlU11-1 

fll1 t'i1ttu'1ri llJl'il 1jjlU 11 IJ,iilu f11111m1liflgttmumJu'Yi1J1:Jut'i1m u 1ttm1J'lilltl1 ::'Ylmlirlm1u 

t'i1tt1-1'11ii1m1>11 jjlU J1vf, 111 'll ,u::$1 fl' '1iJ~1fl-i1ti1m1>11 jjm~ n1ttu'1 '111uvn::11'liU!\J\j}~ If 'll!J lJ 

u11::fomriru111'11~'111'11~!JlJ '11.ff. 2535 144 

4. 1l \)!tt lfl 11 lJ '1 iJ1'1'i i1nv !Jtl'U 1um1fl1UfllJ m 1tlrivvtl llff V 

1l u ~ u u 1ll"ufl111 fl nm:: 'YI n ''YI 1'11v1mn11 lJ'lil ~ Ull:: ~' u 1'1~vlJ1.i vf'l i u u ::tl 1'11 v' . . 
fl(U ::f111!Jfll1fl1UfllJlJ!1 W'IJ '111 t'irnu .itl1 ::ll1'Yl'lllJ 'u tt ri' th1i1'1 !JllW'IJ nu:: $1 l)' ll flfl 11llJ lJ fl 11tirivvtl1 . ' 
lff U!H~lltt ri 'tl l lll 1il1ru::1 tt''lllmlJ!Jl\>11 jjlU VJflQttlJlVrlltt Ulil '11 llfl 'ti 1 ::lfl'YI '1 lluri !Jlfll rnH 

tl1::m'YI fl 1rn:: 'II 'i111Jtl1::mffm::m1,'YIJ'l1V1mnrn'li1~1rn::~'u1'1~lllJ 1~ll' nrnu'11tl1::m'Yl'll!J' 

fl 1fl11 l i'J uu tt ri' n 11 i1 '1 lJ ll w 'IJ ~ u:: $1lJ'llflfl11J IJ lJ fl 11 ti ri fl vtl11 ff v lH ~!! tt ri ,J1l!l1i 11 ru ::tt j l)l) fl fl~ 
~' u 1'1 ~ v lJ ull::~~ u 11'1 lln 'i1 llJ tin fll ff m:: 'YI n''YI f '11v1flH1 rn 'lil ~ u ll:: ~' 111'1 ~lllJ !~ll' 

' . ,, ,, 
fi1 ttu '11tt'n~u11'1ff111i'luimri'fii1ii'11"11w'!Jn u::$1t1'llflfl1uri" fl i1 ti rit1 vu ii lYvll' ~u 11 ri' tl i 

' . ' 

m nn ru:: tt 1 vv v fl ~iY ,u 1.i~ t11J 1'1'1 ill' u '1'11111'1 ii l'llll '1m ri, n11 i1 .i1Jllw'IJ'1' flri i 1li11tl' i n$1t1,fl 1u 1J" 
• 

fll 11 ::mull llff U 1tt'1i'Ju1ti'i1llJ!Jl'il1jjlUfl11lf)lJ!Jl1W'IJU 1 fl!! ttri' n11i'J.i 
I ' ,, »' 

ri11-1uttri'ni1ii '11 !Jll w'IJ vu 'l n i'.i'l II 11flmu1J" m 1tirit1utli1 fi u M ~u tt ri 'tl i 1dii'.i$1 t1' ll fl . ' . 
fl 1U fl lJ 1 tt ;;fl' n f111 UlU\ilU llff U 1tt1i'lu '1ti'i1llJlJl'il1 jjlU !!~ {j, fl'" tt tl' 1n1ufl11 mu IJ lJ fll11 ::u lUU 1 

I ilull' ~!! tt ri ,J11tt1i'lu '1 tl'il l lJ!Jl'il 1jjl'Ufl1 UfJ lJlJ!'\W'IJ Ul flll'tt ri ,i) l!U \ii~ ll fl nltt'U\il ef u l '1 Ufl lffU 

t'i1u 1 u 'i1 l !Jfl gtt lJ iu~u~ lJ flllU ,fiu 1.;/'il l lJ'111:: 11'liU!\J \]}~ ri 'lff 1mrn::1 fl'!J l IJ ru lll '11~'ll1'1 ~ti lJ 
1 ""' ' .., .,,""' " ll\1,'lil'il '11.ff. 2535 !Jl'i111 56 !'li'U '111::1l'li1J(\!(\!'ilfl1UfJ!JlJlfll1 '11.ff. 2522 fltjlllJlU'lllJ'1Nflfll1 

u'11111 ri11-1..rt1,~u 1i'Ju$1u t1d1' h ~fl rn flQttmm1i>i11::11 iiu '1iJ'111m !JUfl fJlJO'u tt ri'fi11ii'11J11w'IJ 
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. . .. 
11 mh mi l'l'n1111' n l > l'l 1UfJll nu 1::: u l ml 11>1m111-111u:::unu11 ci' n1 iii l'I ll11w11 u l 'ti> :::m 1'l 1vi1'11u'II,1i.i 

u iillu n >>!Ju mrlv, ~ l mm cl, rill ti l'llJllW1111 ntl > :::1111'1 l11u riv 111' tfll'llJ 11Vl111 ¢11 '111-11~ u1fiu 

5. il(\1111m11nufi1ufowu1ul'ltl11!Yu . . 
1u mru VJt ~1'11 v'111v ~m vu mv '1111 cl, ti iti'i l'I lJ11Vl111.l'tl ltl l t ff u ii' 1tiul111'18'' 11' u lUl'I 

• • • 
tl ltff u1 w 1~1'11v,i11v~l'I > VlJl'I > v~u 11fi, n11ill'luu iliv'~ lufi1u1m>1u nu u1ul'ltl ltlfu'ltt'uritl1u 

> l'lf fll > 111ll 1l'llfll1 tl1u i1i'v ~ ~u 1>11lJ11'1'fl~riv'I11'1nA1rn w11JIv~1llu ~ ~ w tl1u fi i u 1 fl n if u v l ~ 
,, . . ,, ,, ,, 

Ui>l fl~ l' nu 11'\''luu~ 11::;1'11\ll l'l 1 lJfJ lJlJ 11w11111'll 'I U!'IJ \>l WU VJ VJ l l ,11 lUl'ltl l !ff U> 1lJ~' vy.Uuv yilu i l 

1'1\11 ::;m > !Jfl ui 'U1'1f1VlJUtt,'lfl~ ti111u'1ri rn1 fll> 'luu~11::;~U~VUH 1 > ~' 1i.ilJl'J 1llJ!11!Jl:::lrnu fl 

1w1 i::: l'I ru::: m 1lJnl,a,u1 V1 l1v !Ju 11, '1f1~ v l ~ 1i.i1'1, luo ,;; v lJ 11'IJv,u~11 :::~u ~~w v \i,1'111~:::111' 

11 'lffln ri11u Yiv,fiu 1uu~11:::~u ~~ '1'111 lJ (\, 'll'vJJ111 u~u ~ 'llV' i>l m llu v 01 '~1 llu ~n1111.1'1V\>111 
fi l lJ 1fllJi11'11 l d'lm vii l '1 l '1u111' fl (JI:; m 1 lJ flu a' !l1'1 l1V !JU M' 'lfl ~fl 1111-1'1!Yiu'5 \>111~ u ~ lU 11::; l1'' • • 
'llV,ri1u1mnvi11!u 1" . . . 

u v n ~ l flil 1ui1~~trum1Alti'iu1m'fluu1U'1 tl l t!Yu fli1' u 1i.iti,::;ll'uN11!f11h1vi l VJ m, 

1rlv,~1n m> 'lll1'1,utl1::;mru ~1w u'wv !f 111fo1 '111::: u uu lll' l'IJ ii!Yull 01' ~ virl ll' u11::: 11'V11nuri l U 1m1 . . . 
UlU'1tl l !ff U 1 u i1 ~~ uulJ'11 ll~ l tl'111l1Wtl1::; fl 11 l 1'1 um Wl:::ll Ul' n, fll J VJ i' l!lJ l !1 U l'ltnu fi llJ 1 m11 ¢{ ~ l fl . ' 
! ~ l'llll,111' v ~1'11ll1Jf'11 U'U11 ci' rll!U '1lJ!1Vl11 uHtl1:::111mvi lU u 'lu'IJW:::VJ 1i.i ll'l !Jl J rn1 um nu ~lfl 

~lit .!! V "'! d 1 ,,, • IJjV.J 1 <:t • • Vt:> °t .:t IJjV a' tl1:::'1fl'lfU1'!1 1tl11rnrnu1rnu1'1VQtll!W>lUUllU !'1 'lM\>ll,!Jl1'1U flll l 11lfl'1Ul!ll'U!l!1::; ! '1tl1::; lu'lfU ~lfl 
• 

flu u l V'1tl l !ff U! 'llut~ U1 nu Ii ,.u '1nu11 ft fl fl n ~riv 111'101'1lJl1W11 JI tl 'I llu ~ ~ w '1'11'I11' flU U'1!n1J 
' . ' 

fi lu1 m11 i.i mm mm VUl'l !J llO' ~riv 111'1Ol'l1J11Vl11VJJI lH i' u N'1'1fll1J fi 11'11~w1 u m1 u l U'1tl lt !Yu VJ I'll.! 

tJfivuvunm 11'\'vdH~ 1\l,1m:::1llu n111J u11:::1'11111'i' ll 1i.ilJ1w1¢11wu,wv!T111i'u 1'111lluri11 '11~ w1 u 
• 

fll>A11tiu 1m 'n11u11l'V1tl11!Yu 

l'1uw1 :::11'1fU(\lqJ1J tl 'tl1'1mm:::fo1111jrumwi 'u1V1l1mmtt,'lf11i w. ff. 2535 m1>111 89 

o 1 V V ~ .d_ I "' ,:k o:::{j Yi V I <:t""' <:>tr) !t/<v <J) 1J) I fl/ <:t I -=> 'lHl'lll'll' fll11U'1 111JlU!J!JU1'1llQlllffU'lM!UU~ 'lf11UU!JU!Jl1'1'ln t'111JUfl!1U tlJl'lM!ll'UflllJ1fll1 
,, ,, ' . ,, 

u1uV1tl ltlf u111 ntJ1mrutll1!Yu1i.itou n11VJ flt) 111J wn111 Ul'I m1 VJ fl Q11IJwn111 u '111'1'!11-1 ii u l~ ~ :::tllu 

!W1l:::i';y 1i.iJlv,fln 1 i1'ri1u1 flU JJN!1m:::1'11J~ll~1'11J l~'JJlllU:::Ulfl~U !!~11 lfl!Jtl,flftlJtlU ~11-111-1 
'llV' ii rn 11' vu ~ll QV l ff'u1wdvu1u 1.h :::11'1ff 11'1ulJ~11-111-1 m fl ~'fl l 1 'I '11tl11~v !JV l 11l'llJ1111 l'l'llV' 

ti> :::'lf1'lfU1u~'i\IItJ1::; ~ l 1'u d ll lJ lJ tJ1 IJ l ru IJ l flu 11::; riv 111' 10'1 J lt !Yu~ l u 1u lJ l fl 1 'llu ff ut 11 m' l l'l l IJ ~ 1 
'~ " ' ~ d ' Q ·1 ·d "' • ... ' " • 0 'I • : 1 11lflUl'l1lJ t!Jll'l!JlHl~'1!fl1Jfll1JrnU~lfl~ 'll'll,!UU1JlU!1!JU11UUUU !'11'11 11nn:::m111J'1 UflU 
• • <> <II o .:t '1J ,';( I Q ' I"" 1J 11J'1U l!ll'Um fllJ lU! l !JU! 1111 lU l'l f1ll QU m )llJ lll . ' 

U ll fl~ l flU iJ (\1111 flU I) '1!nlJrlllJ1 flU lll ~!0'1~lflfll1 VJ ti>::; '111 'llU 'II l '11'111 IJ!;J l l ~ l U fl U 

~ ltilu 'rn l119JN11~Jlv,11'V11nu 'i~nu u11:::V'l'l, l~llmnu uil'~:::lJm1tJ1 :::1l'llwuil111'vi' uw,1'111mi'.iu 

145 iirn1~ 1'ffUW<fil'l, 11'v't~lJ, 111!1 235-236. 
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ij i fltl'J::'lf1'1fu 1uif u ~ rhrn ~1'1111 ~1th 1 i11iJ !1'1111 rn r'imul'leJl'l'J iii iu1 fll'Jill Ul'l J11lfo1 u eJl'l'J i~ 
rvi inu~ u 11u fll 'J\>11111 u fln il iul'ltl111lu '1 ¢1 1iieHij i fl~u 11u 1u fln '11 iuu" ~uuliel'l'l'J i ~ \! ~ 111 fl~~ 
" " . . ' 
ilmi~nrnl'l fl 1u fo1iil1ul'lil i11luYitl 1111 HI ~1~11l'lu~1Hr'i mul'l 1 u eJl'l'J iYil>'i1ull::lil'111 NUtlnmw 

' .. . !Jl'111ljmnu 11u ~ ij i m Jl1!lll 

iJ (\J 11lfl11111 ll'lil'll ij'W 1u11U1~U11:; fl 1llJf1J ~1'1 'lfll lJ'U lJ ~ 11U1U1l'W~!~U1 oiJ ll~ Otfl'W iJ !IJ11 l 
. . "' . ' 

lYl rl (\J VJ '1'111 tt fll'J lil'l l 011fi1111fll'J111Ul'1UllffU1 iJt/ 'J ~ ffll lYl! 5 U n"lfn U 1flmJ1V~l'WTI1tt111 fll 'J 
: I .d<v : .::I I f <v ~ !. 'J} u ltl'J ::tl1u11~11u 1u11u1'l ijl'J fl1'J'W1tlWl'l l 111'W 1u1 iu flu ij1U 'J:: 1111il(IJ1111'111'111-! 111tl1::mw1m:: 

1J fl mm "Uv111u 1u1 iu ~ f u ~1'1 'lftlll uil'il u ~uu llv1il n n 11'1'1m1 J11llu~11l'lufll'lff111 iiu u~ fln 
"' . ,, ' 

'11111 u1iu'UtJ1v1il fll 'J Iii'! fll 'J tl ii 1luir1 lio\I v ~ i nl'l VJ 1iJm111rn'111t1ufll'J1¢111 nwu Yi r~uu~ ij ::ll fll'J '1'11 
"'o' 'vd.,'J}'!V o"" ll!'J.I fl 11111'1flMfl1J!l1!'1fl'JlJ flfl'j"lJ 1ff 1'W l'l!N tl'W 11!'U 1111\ll l!'W U fll 'J ! l'1 

, 
'1'1uu il11J111 fll 'J lim~ul'i rn1 m1uv11d 1>m m ~1'lll~llil11J111"U11'1t~u ll1J1'W 'Ull11J1ii'm 

tJ flfl'J !H ff1'W n!l 1 au !! !1::uiJ'-i1!J 1if m tJ flfl 'J lJ 1ff1'W n ll1auif11111W~11iJ fl 1111~ ll1 flU 'j ttnv1au 'U lJ 1 

l'1 u "" ::uuil l'Ul'l J111lu~1 fl u1vw tm ::lit!" ::iY1'1 li nm 111 flU~ Wijl 'J w Nu ti" ~mw 'U v1v1il m ti flfl rn 1 
' , , 

ff 11-! n!l10'W 1uu~ll::tluil'1 fl 11 iJ ffl)Jl rn nut~mu tln:m Ill~ l'W 1'W 111 mVl tl ff f Nn 1111 il lUl'lU l! llu 111' 

ll~1u 1u ~1flu11'1 lllm:: lltl 1:: ffl'l li 1111'1 '1 ¢1 ti 'J:: fltl u nu ~u 1111'J n v1au '1iJ1¢11ttm111 rl1fi tynu fll'J t~u 
IQ oOJ'tai <v Id"'"''"" d I .cl. fl im fll'J mu l'l'W it ff um fl'W fl t1'1 'Ji:: tm 111111 fl lJ fl1 'J ijl'J m Ufl im flU ij ~mm m:: 1'11! 1'1 llfl:: u u UL ff u1 

"' ,, . ,, . 
11\v fl~1 ~11illlm" ~ 1111tl., ~111w1wll! l'lu ri i 1oM~iv1 um" '11111 um" il iu 1'111 ii lluvu N ff ll 111111v n i '1 ii' 

, , , 
fln ll 1ul'lil i11lu 1illlt!":: ffl'l n 1111'1 mi:: ri 11'l ll 1ii'111'J::iii1oM~lu1u fll 'J 11'1'1fll'Jtli11lui111111'11'1ml'lu1111:: 

'U!l1f ;ym11 1
" 

, , , 
1uil u ~uu 11mu')11'111il'lYi111'J1il iul'lil i11lui'f 1fl ~ '1illlfll'J1'1un1~11ri1u1 fl nil i Ul'ltl i11lu 

, , 
Ull:: 1u11Nli~11il'li'J~ 'lilt lll'l 1 oM1::11 uil1ul'lil ltffU'J 11J 'l'111ttfl n '111t1u~rn il1ul'!tl i11lu 'lilt!n 1111 

vi11 rl11~ ijtvi1~fl 11~ 1mm~1111' fl1J1ij1flfJl1llll '1illl ~u ti":: mw 111 fl1'1ll ~ ij:;tl i 11111'1'1ff'j""fffi~11 ~tl iul'l 
" ,, " . ,., ,, 

tl 1 ! ff UU <1::'111t1u fll 'j" 'j" ::u 1J ll lUl'l tl 1!ffU1ii1Vl U~1'1llnutl1 ! ff UTI tiil'lilu '1¢11-ii1 ii' t/1 mw tl l! ff U ijl fl fll'j" 
,, . ,, ,, 

Hu it!., ::ti ii 1tl.,:: l1'1rrll ~ i u 1u111flfl11fl1111m11n a'Uv 111~111 ul'lil ii llu 1ufll'j"11 iul'l il i11lu 1 u u ~ 
"' 147 ll::1'W 

!JUN '1 'J ~1'1111 fln ~fl!;)11lJ1utUl'l fa mff 1ttllm1r'i11rnmil'111ri iu1fl1'J Ul'lfl~ l~ nu 1uu~ 
, ' . 

ll::wu ll!!ll~ fll'j" lll11'Wl'l u miu ri 1111fll'Jil1 Ul'l tl l!ff U '1 ¢1 uv11\oi i 1ii'!fll'lfl11 !J '1 iltvi l! li Ul1nu1ufll'j"u1J fl 
" ,., . ,, 

funu::ri 1 H~iv1u fll'JUlUl'lU l!ffU i1'] VJriv 1tttiil'lilltffU 1utl1mw 1nil'tfiu~nu tm:: 'lu mwumiu 

146 "" "' "i "' .ct o' 0 "' "" '1 0 "' : .::1 1 1JHJ1'1 !ll !lll1 '11 lll'J ijlfll'l, lll'Jflij 'Wfll'JU11Jl'l'WJ!\'{U'ljl1'1i'W, U ht\j)://www.wwomc.com/ 

index.php?lay=show&ac= article&Id =3680 I 9&Ntype=3, (last visited 24 November 2013). 

''' m::m111'lf1'lu1mli'J rn'l!19iull::~w1l'lil'v11 rl1un~rnu 1uuiv1m::Hl'l'W1'lf1'1u1m 
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1i.i1~uri1u1'nnu111'vnl11llufl111la11flun1t\l~iJ'11a1J<1~'ilm~'Wm1'luil'ui1i?ia!la1ifo1u111m'iamfuiJ 
" " " 

1iu1l'i"1i.i1wu1'111l1'Wnnfu1111 ::ri l U1 m1tl111'v11l11llu'ii11' <nwu nm 11fl'W 11un1t\l1 iJ 

6. il!\J1111lmni>r1mu1>1 i'l'llJ 

nn r1mu1>11'l'llJl'l11JflQtt1JwmufJ1J1JllWlJ'l'!Ntl1m111uu 1-iiu '111::11'1111'!\JIY~ nu 
SI ' :>' ' 

l~'Wl'it11mlmtl 1 '11.IY. 2456 tll11'W"11ff~Vlrl!J1fflfl"1fl111J11'flU1fl!!Ol!11ci1tl1 l'll!JIJ11'111 119 tt'ill~Vl 

rivlf11fiV1wllrill#1iJ'liil'ltt'ivriv#1u1V1i1'1rnhamci1tl1 l'll!JIJ1'111 119 'I'll ~mnliill'luanu1n 
u::1la1f u 1 '1'llJ'l'll1m!\J111i\'1 u::1lt11'lil'l Hiri1Hi;J1u~1lt111llu1u1unnr11lll'lfl111Jt1'nu1 n 11'it1llfi'l 'II# 1 

~1fluwllvl'1u '1i1rrt1l'lfl il't11nu'l'lqll Q'l'l 1111nll!IY111'1'1{1~a1~ria 111'1n1>11J<1wlJ1Ja11flu~;Jiu allN 11 ~ 
• 

l'll!J no 111Jwfl1UfJ1J1JftWlJ'l'l 1"tl iu1111uu1vl'n111u1>1uV1 i 'l'lll'l'll"<11!\J iuri~m ::Yi1 il1>11 ~1wu1a!l11 
,, . ,, . 

1fiu11Yi itl'u i 1>1uiJ1vl' nmu1>1ln~Ylih1Jung11muYi1111'1mcl1tl11ii111!u1la"'li'1 Hri i1llu11iu1Ylatl itl'1>1 
: d 1 j/d d<:t.1 o j.I I :' d_"' I d d °' I d I f 11J .J "' j.I ?f j.I 'Wll11'U 11IJl]IU111'11'1'1"1'\J'W m 1111mM'Wl'l'lU"l'Wll\1'UflU" fl 1l'Wll11'U!l~l'l!l ! iJ 'li11 !lJllll'l!J"ll.J'W~lllJfl . ' 

f u 1111:: ri i Hu w 1u m 1tlitl'1>1tl11llu 1 u YI !l'Vl 
,, . . ,, . 

'W !l flU 1 flU fl!J 11 !Jl uYJ1fiu1'1iM rllJ fl n tl lUV!tl l lff U lu m t\l Vll ~ l'IJ1l111 'i!l ~fl 11J Ufl 1 !J" 
' . . 

1111cl"011il'"1J<1i'llJ il11Ju ng11muvl'1unn 11 !i n1!i u" 11.ill'V! l'i "tl i1llu 1iJYi1m1ulU1>1i1>1u1:: u uu lUV!U l 
• • • 

1llu111J 11 'iaiJ1:: uu u itl'V1'1l 11llmfiu 'll!l"~ 1w"uri mfo<ln ft!JUU cia utl llff Uft 1 ~1:: uutl ltl'1>1'1l 11llu111J 
v ,, • jl 

11'iam:1~'W1iJVi1m1ulUV!'ll11ffu11>1u1'111::uuu1uV11l11 ff U'IJ !l" l'l'W w 1Yl ll !l ~lm:: il n ft!l U u cia u'll 11 ff U 

I"" j.I j.I f d f <V '11<:> I ..,, 

1l1lfll.!t1'"ll1'1MIJ Uft1Ul'lmru l'll1J1J11'111 90 !Jl\>111 91 1m::mm1 92 1m1'111::11'1iU!\J!\Jl'lt1'"1\1'rn 

1m::folllfj1Ulll'l1~ 11n1>1il'amrli1'lil~ '11.IY. 2535 flQ111JlUM i l'llJIWM i 'l'llJUlU'ii11fJ'WIJ11'11 fl11 l~!l 

n n ~ m9l t1mm::1 fl 'W i l'lll \1'!1l'W1Ulllrl1II'1'11!l"11'ia~flrnufl1!l1ll11cl1r111iJ'"1J ft w lJ ~ill N'W n g 11 mu 
• 

1Yi1tl'u 
' ' . 

1 u mt\l V\111'1'1J t1"11'i!l~fl1au111!l"ll11 cl1 r111il'il IJ ftWlJYllJ 1::uutl1UV11l 11 llm fl'W'll!l1i1w 1 . . ' 
u ri n ilu il n ft t1 uu cl t1u'll 11llu1N 111:: u utl ill' 1>1'1l 11llm11J i?iil l N'W 11in1 ll uri lU full 1Yil'll1J1i~ 'W ri 11;!;)1 u 

" " ' . ' 
iJ 1:: ~ i1u 1um11111>11~um 'i t11Yi l" iu 1 ::u uu ltl' inl i1 llu'Ua1 l'l'W 1ilaw ~ 11ruiull1u i 1 m t\l ri lu fu a1 u 

' . . 
tl' amilu 1 u 111 mflumt\l Yl~il11Ju 1i.i1 vl'il n<1auu clautl 11llu 1 u u1mru1~ntl'am19i nilm~utl11llu1 ~ 

• • 
'W l 'Wl flm $/au riau iln ll!l U iJ cl 1J uY\1 ft "~1:: uu u lil1>11l 11Ifu111J11iu1m1ft1i'u1fi u1 ~ill 1l'W ~ 1~ a "1 lru 

' ~ "' '>' 

ri 1 u f u ll1Yi l 'llM 11u ri i 1;!;)1uu1:: ~ 11u1un11111'11~ 'W 1fl1a1Yii1m1:: uu u1il1>11l11llu'll !l 191u1 vi ii! u 

1'1u1il 1 ~l'i iii "11 ~ NlN'W u:: il fl ft !J lJ iJ cla utl 11ffU1 u u1!JlUHvi11'1 fl n rll11 'W fllJ l'l ll" i 'l'llJ~" ncl 11!) l u iJ 

Fm 111'1II'1'11 t1"11 'i a ~ma u111a1!! 11cl1n11ilfl1Jlli'l lJ ua mlluri lu f rn wu11~ ntl' am ~!lllft nnu m~ iJ ciautl1 

11fu1uu1mrumn '" 

148 eJl'WlU 1"ffum<fil'I, 1~1J11~1J, 11Ul 239. 
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7. llty111AlUflQ111JlU1:ill1rn1vnJ,i\'u 

1 um t\l ~!l'Ju1 -Ii l'U !Mtt 1!l~i'l1mrn1B'u11ri'ti1tilflmrrhiti1 ::1m1 ~ u ::Ii !l 'll mi 11lfl IJ m 1 . . 
o .::!. I ""' j/ ' "' "'""" I ""' <v 1::u1 uu lt!HJ!l!l mHr 'u 1fl !l!llJ\ll llJIJ l\ll 11 69 u 11 n11 ::11'lf1JWW\ll ll' '!!1'1 rnrn::1m;1 mu fl lW .,, u u • 

a 'U1flft!JIJlltt ''lfl~ W.ff. 2535 llml'1~1i!J,i'l11JfJIJflll1 ::;muJ111!u1tt'Mmin J!l'W fllrn11JfllJ!JaVhl 

~1mmri,i\11ilfl~iimtrn\ll11J1J1\ll 11 55 111' !l!Jlill 1 J!lU ~ri1u11'!fn1111'1i\mul'l 1flU!l1ffu!'i1mu\ll11J . . 
f1Qtt IJ iuliu1m:: m 1'11 l)l Utl'uv'll r-rn Hu ,r)um 1J1J i 1'111 56 1fluoo11muilhi'rh11uflu1'lll'11'111 ~ . ' 
1 ::u iutl ltff UTI ll riru mw 1 lit ~u 1tl\ll11J IJ11'11J!iu\llll.JIJ11>111 5 5 uu vi u ~ 11 ttl -Ii l 'U !l'tt l'v~i'l mum !l' 

u11 ri' i\11ilfl 1J!lw111'1' nri i11:illi'l 11mm' n<\'1~ u:: u!l 1Jtlfiu~ \ll llJ !Jll'l 1J!rn~timufl111" 
111'v1umru~1mri,ti11ilfl1J!lw111i.ill1::uutl1uf1J111!u 1J1\ll1110 1nm1rn timufl1tt 

1-li l'U!l '111!l~i'l1!lUi'l1!NU11ri'ti1 tUfl IJ!l w11"VJ1' J1llml'1 ~11-,M rl!l ll'f i' ~l'li' 111' v iifl 1tt'll1:: um.J lUfl . ' . 
tl i11!um IJTI 1-Ii1wll'mrni'l1Ufl IJIJ ll w11 i\mufl u !l nu 1 ni'l 1 -Ii iwtl' n 'iu 111u fJ lJ m1w11!lluu::ti111ufl1 tt' 

1 -Ii l'U ll ,111' v ~111vui'l1v'u11ri,fi11 ilfl IJ ll w11 llv, ll~fi 1u fl IJ n i 1'111ilu'iu1 ::uu tl i uf1J111lu¢11u~1 ¢1 

1flUflQ11m uiJ 1 ¢1 fimu f11J1'1 ll' t "Vlll! oli1'U!l ,111!l~i'l1!lUi'l1!l'u11 ri' fi l!UfllJ!lWll ~N1'tlu 11.imi 1J riv ll'f 1' . . ' 
~fl~ ,111!J;]fl1tt'll1:; uutl 1 UflU l !ff U\ll l IJTI l ~ lWU fl'lU i'l 1 UfJIJ IJ!lW11n111'Ufl111' !JU 1Aiifl1 M'll ~l'l 11Jfl IJ . ' 

m1'111ilu'iu1 ::uutl1ufl tl i11!u ~'vi u\11111' fi 1 « ''U v '1-Iiiwtl'Mlui'l1U fl IJIJ llw 1111.ill !Y fl lwu ,r) u 1 ¢1 

. ' 

8. llty111m11J'll1~vu 'U v' 11ii 1u'iu Tiu ,r) u Hfrio11mu 

ti 1::11'1 ff11'1 ullnQtt IJ iu~1~u1'1Jv, nun 11fl1u fl IJU ll::; iifl fll1lJllW1l"Vll'tl111 lllUll tl'u ~' 111' 

!l 11.1iu11ii 1u' iu tt !l1u') 11ii 1u,1u 1u nn iiflm11J11w11"VINJ111ul'ln~ ,,nu \ll l lJoJ\llQtl 1:: l1' ,ti''U v' . ' 
flQ 111J lUU~!l::ll tl' u 1flUUfll1 t'imu fl!Jl\ll 1 j) l'U i'l1Ul'j IJ lJ!lW111'1 l'U lU 1flU11ri'ti1 !Ufl TI U\ll fl~,, nu 1.Jiu 

fl~' l "VI w IJ 11l'Wf'l11 A !l l ff u !'i l 'W 1u\llllJ111llJ1 u lJ l\ll ll 97( I) ti 1:; fl !l Un u lJ Hn 1 89(14) 11 ii~ 

"' "'""' .::I ""' j) "' "'""' w1::11'!futyty\ll 1::1uuum111n l'lfnn n~ 'l1'1WIJ11l'Wm w. ff. 2528 !l!lfl'U!lUtlJtlJl'l n~ 't1'1WIJ11l'Wm 
' .. 

11'1M i'l1UfJIJflln::mutl ifi, w .ff. 2534 1rn::1::11iuun ~ '11'IW1J111um-:i1¢11um1'll!l!llj tyl\lltrn:: nn 
•• 

rnurim ::mutl1Vi' w. ff. 2536 1rn::f J!1l'Ul'l1' 11n11m::1'ln,1J111fl11'1u 1¢1B1ii'u!l1mu\ll11J1'1111J 1u 

1 "' "'""" "' ""' !Jl\\111 10 u11,w1::11'UUt)jt)j\lli'l11JfJIJ<llf1U W.ff. 2522 !l!lflf1Qfl'i::m1'111JU1'1 44 (W.ff. 2538) 
• • 

nm'Ufl !Jl\\11 )l l'W mn::mutl i Vi 'u i n!l1m1111.Jiw~ u1 nu 1m:: tl1:: m ff m ::"Vln'"VJ f w u1 om n IJ'Ul ~ 

U!l:; a 'U 1fl ft el IJ 1 ~!J lff U!l l'Wl U \ll llJfl 111J1'WIJl\ll11 55 !l !l ntl 1:; fl lfffl1:; "VI 11' 01:;"VJ11' 
' ~ )f • 

"VJ f wu1fl1n111J 'Ul~u11:; iY 'u 1fl ft!llJ fi i 111-1flIJll'l1J!l'Wfln1::u1 utl i Vi' u 1 fl<J iri i1u1'tl1 ::m "YIU 11::u,, 

~ ! "' .::!. I "' 151 1 I "' ..,,,,. 

'UUlfl 'lMIJl\ll1)ll'U\ll 11JflQ111JlU1'1,!YllJll UUIJi'l 111JU\llfl\ll Nfl'W flUlJl\\111 56 umw1::11'UUtyty\ll 

1
'' !l1mu 1,ff'tl'won\ll, 11'!l,1~u1nu, ml'i 227. 

150 4 .::!. "' jl 
l1<l'lflU1fl'U, 11Ul 228. 

1
'

1 
fJfllJfffljf' iYuiiw,JJ', 1~ei'1~1J. 11tl'1279-280. 
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ri 1m"1llua:::fomi:Jrumw# 1u 11'1.i'v mni 1'1119i w .rr. 2535 Ut1Jt\j9i1n1u mtll ~ml'! :i)ll\.ll'llllflQttllw 

l'i w1Ufl11ll'lll'luli1nu1 n fl\U::; m:; )Jfl 1:; # 111111lltilJUtt1'Jl19i11'1 "W ~:ii'U ll'l lla::; 1nff1"W 1l'Jlfl11~1~u1.,J ll 1 
,, ,, . . 

'111u um rn 1llrl1~'11 ll'l"t! u ul'im n 1umtllYi1 iJil m1iilulluu1nflru:::m1" m 1ff1u11'1llvrnni1'1119ili 1 

riv 1 n1il11 il tlJl1 lu a: fl 11ll tj1 u1fl!!ri~flv1\!nu1ti'u1.fln Ql1"1 vu a: u riwu n 11u1~1ttu1~1un11 

\1111 'il lHJ ml'J "WV V H lJ1 fl lW 11::: I~ l 'U ll 1 l1 JV~ fi1llUfl1V1!l l1~1fi11 U l'l lJ a ihJ fl V1;l11U"Wfl1Hl1lJ 

,, . ' ,, 
u u n u1 nil n Ql1 m u-Yl if\ u1.,Jv 1nu n 11lil'lm1il1tlYuu1 ml' l"W 1'i u mrn:::v i fl 11l'i11'1 1 ¢1 lJllU 

ii l"W l'il 1nm.i1 U1 l"W ~ fo N'1'JIVUV ll fl fl Q l1lJl(J~1'1U:; lHl~ v fl 1Ui:J)Jfl111::; lJ 1 uJ1!1a:;fl11 tl1ul'!J11 ff U 
,, ,, ' . 

Hl'im.i 101 m l'i N'J m cl lU flli'u iJ1¢1'111uufl1:; 1'1 llJU"W vi u1i'J vw1 u1flm.i1u11uu11tt 'l.i 1 uiltttl' lfltt a 1 u 

1h:::m1'ill'luli1nurn1 1rn:::tt'l.i 1011-w ~ f ufl11'llvu 1ii m11 u11 flQl1muil111' m v1~ l'l"W u:::U't1Jt\J9i u:::'ll 11uli1 

nu flt) !1 lJl Vil Ullg"W '] tt 'iu 1ii Vi 11tttill'lfl1lllft1!atrn:::1il11fl11lJd1'1111u fl11 vv fl fltjl1lJlU~1'1m V1 '" 

u-li 11fltjl1)J1 u, ¢11nvl"W1'ill1U1~ u ritt a 1Ul1U 1U11"W1"Wfl11fl1lJ i:J mm :Iii'! fl 11)Ja-Yi111'111 

J1 ul'i ~1iJVi i 1ttl1U 1U11"W 11'lilVl"W 1'ill1U1~ u 1!lu 1.fifl Ql1lllu1 "W ll11'111lJ '! nil1h::; ffl'l li 1111'1 l1U1U11"W 
• • 

1i1'U11'lrnflmw 1ufl111il'!m11Ja-Yi111'l Nil 1 1.l 1::: flvunu.,Ju~1fi11'1Ju11'11111'Jlm11 utt aiu1l1 :::fln Vi' 1 

m1'1J 1'11! fl a\.11.jfl aim fl 11'U11'1n1:; 1.l 1:::mu1 m ~~h :::tt111tt'l.i 1u11u ~1~ u1'1iv1 11'1-w flu 
9. ilt1Jmmrn"1tt11lil'lfll:i 

' ' . ,, 
iJ u~tl'u 1.l:; :::11'1 '111'1 uu11 iJiJ flt]l1ll1Ufl111ff1u11'!.i'ti lJ iJ1 fl U1!! l'i flV 111-w ff 1ll11'1 <i'vll fl;] 11ti' 1 

~u 1 um :::1'ln1m rn li'1 I'll ll1'11 :::11'lltl' t1JtiJ9iri 1rn"1 lJtm:::fomi:Jru mw # 1!111'1 <i'v mi ti 1'1119i w. ff. 2535 

9t 1 flu lil'lll':i:; 11u flti111u # 1u 1l'l<i'tillu1il'1ivu flw-iu1~Vi1 '!nm:; rivll'f N 1m1m:; nuutl1tl'l'!J11ifo 

il'lu 11.l Mu1n 1-d v1u1flmtllilum1~'UVfo11u ii1111lj\.I'il1flflll111u#11111'1!1' till u v flu 1nu:::~101'11111u 
1Jt 'JI <:'I 'JI "" ' ' 'JI 1 • ~ 1 ·~ . !l'1l1lj\.l l1!1'1U11lJUa::: 65 - 90 'UlM1111\.111lJfllflllll':i11 f1Nfllrna1 fl111'1'011\Ul l111\.l!ll'll1lj"Wllfl 

• 
1m1fl1> 11'lflv11l11fl{J111fl:;1m1uuili:!numw1um1'111uu1m1m1 li1il1m1m1~1u1utl'uumn 

,, ' . . ' 
'ill fl 1fl:;1 fl11 Yl1l1lll'!Y!1¢11 rn1u !ll'll1lj\.ll WV~l!aut\'1'Uilt1Jl11ff11! 11'lll'v )J 1 \.11 :;,Yun '11 fJ\.I 1.]:; rnv lJ nu 

1fl11fl11~'i)::;1¢1fufl11Vi'i)11\U111\.l fl l'l lllj \.I vu'1u u 1flflti11l'lu1fl11fl11~1¢1flJ11-w ff lJl'l lJ 'ill fl 

1u1.l1:;mru!!r1u9iutt1v u1ri' mi.J nm v 1ri1ui1fv1au 1¢ilil'lff1111u ll'll1'1 U¢11 m vh Ju 9t 11l'lu~1'11 m nu . . 
11null'f11:; ::;u utl ltl'ml 11!fuflu1 Hl11u MJ1u~m1u lll11 rrw 1u 1.l 1 :::mru tl n ~ lU fl u1 if mi.J flfl:iV 1 

ri1ui1lu1au 1¢1fom11il'!ll'nm fJflil 111lH1uiluflu¢11u m111111i1l1 nflg\.l'J 'il"W mu 1iJil1u1.l1::;mru 
,, . . . ,, . 

1Vl u1wv Ha111u 1 u m1ll'f111 :::uutl1tl'l'!il11l'lu 1i'Ju1u lflfluVi'111l1iiu11m1 tl lU ml 1 tff UI l'lu1'iv11 na 

ti' 1 1rn::: 1JJ1¢1f rnrn1.l:;::: lo'liu1 l'lUl'lH li1il11u1.l1rn1ru 11.l MJ1u 1umli1HIJ tltflfl~riu 1n1ill'lfl 11lJ . ' ' 

ll':::mflll'lJlUUOU:i :::'Jil'li\.l lllflfl11 \.IV fl'illflU u1wu1w1ri' m 1l nm V1ff1\.I nMf:iu 1iJri uu(i11u1wv 

'111uu 1m1m1 m1i:::1m111m1 (i11uu:::Vi1 'ln f1W\.1Vflllu11rnmu:::m1n1111u'llv1v1rf m1lnflrn1 

152 ~ ""' 'JI flVUf)a 11U:::\.11m, 11V1ll'llJ, l1\.11 5. 
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. "' ' ' . 
nnJ 1 ~IJ l\lJ 1wuwrn1fl v llfl rrf l" 1 ~1J1J u1'll'flll 11fimfl ilVl' l'JJll 11] ru fl Hi'llil"ff "u 1flfl illJ lu 1 ~,Ym\' ii" iiu 

.,,::, od<l:i o''P.,, 'td .,,<l:i 

fl"ll ll fllJ 'U l!flJil"IJil'YI H !flrn Jlfll l'li'll IJl 1 '111ll fllJ uflfll1Ul]j!1 lll l!l1'Uul flfl11!1illl 

fl l1J!1llflfll1 ~Oil1JllVh111'1u~~1u (Polluter Pays Principle) ll!lflu lflu~rrf H11u1ii'1tt'un:lJl!!ll1il'"'li1u 

Q • 1 1 <J) v <::>.t 1 v : .::!. ii .,, d .::!. ~ ~ d <l:i .d: "' 
!l1'1!Jl1'11"!!1"~" u !1~1JJ tflflllflflll 'lilllilflfl1U tll1ufl!fl1Jm1Jtlil!lJ'Wlfl1il"IJil!1'U"'llV"!1llfl PPP 

91 "11 ll l U'l u '.i ~!'YI fill fl l '.iU l !flt ii" ilv '1'" fl rl 11IJl1 ~rw '.i l~ 11'1IJl'.ia1'111u11'11 ii'~ l U!!ll~'H l fl !flfl IJ lli'l 11 '11 l ~ 

u l fl fl i 1 ff flll l fll 111' \ii fl l'.i if 11\Yuu l fl fl :l 115ilu1uri1"u1~1'YIfl'111J11llfl111 ~!fl til ""ii 'YI l" 

1flrnJlflll1'\ll { fi ii tll 1 llfl! n1rn iiltl11\Y 0111 ilri u '.i rn iuu IJfl 111~if1hw1hu 1 m1illl'l!n1J u l flUJ mw if 1 

1 \Yu~ u ri ilVil ii fl m ~111' u \i" ll m 1wttu-i1fl 11ll11111' fl tll 11utll'.i11' m o1l mil 1J l H1um111' fl fl n if l! \Yu . ' 
u l fl fl f 115 vu 1flu1u1i'iii"41u~111'1u41 ii" )j fl f,J'H lJ w m 1 v" :l rn i'l ii" u l fl 11u~'ll'uu1 ~!'YI fl1 '11u il'" hJ 111 fl 

• 
1 ii fl i rr1 tt'li fl i111' fltn 1J fl iil ll 11\Yuu i flfl :l 115 vu 1 fluli llil" fl 11wtiu1ufl11 'll' l]JiY~ flf,J 11lJwfll111' fl 1 o1J . ' ' 
mil '1'"u m11J1ttum fl 1 i1llmrn11'fl'1'u'.i1"'111~11'll'll'l]JiY'~ml'l1 tllrn1rn11'"1Vli1if "u1fllli11J '11.fl .... 

91 "llv ! l'Ju flf,J'H IJlUU l l ii" 1ufll1 rll11'U fl flf,J!fl\ll ofi1utll1U imt ii" ilil'YI Wflrn Jlfll l1'fl {fl 11J11ft fl PPP lJl 

H vtl1" h OflllJ 1 Hflf,J11mu'1'" flrl1111'1u1wu"flf,J111J1m1!i111Jrnvi iif u \i"~111'1u~v"'ll'l]JiY'~'l11~1 l'li . ' 

fl q11omtll1 llfl1n1J milll 11 fiuu l flfl :l 115 Vllililfl!Jl 1Yli1r1111ufl1111' flmw oflri w11 u m1 llmn1J mil 1 tt'li 

QJ ..:::..J'j/<:t <v01.:::i. I o'JJ <:>JQJ<J) ,,% 
fl 11 lJ'lifl !Ull IJl fl tM'llll 'llil fl'lllH fll11lt!J'1Jfl fl f,]11 IJ l U!!lJ !11J 1J u ~'YI 11!1fl11'U"fl1J 1 'llflf,J !1 lJ l U" l U'llll !lil ~ 

1~i11tl' l ~ :l' Jl !1'1lll'.iatl'"i\'1J 1 ~fl f,J111J w 1ii'iitl1"liu1 ~ff 'YI i fl l '11IJlflifu1 fl uv l ifo fl f,J !1lJlm1iill1J 1J 1 l'Ju 

11llfl 1u fll'JU"tl'U 1~ fl1llJ!tt'U~l1'M i1Vfllflll'l11 ~1 l'li'll'ruru~ fll'j llfl!R1lmiltl11ff Uulflfl :l111illl 91" .. 
fl'j ~ V\ 11flUHlllfl11IJlMll'li!J1J" l fl ihuil ~ 'll' 'YiY'~115iifJl!1'111 \i "l u~ U1J !l1'ililu i14li1" 1ii'1' 1l fl 11 lJ 

! ttll'liil!JU l fl~!! 'Ylll'llil"U 1 ~'lil'li'Wtffurivu fl1Hh1ilu fl 11 fl l'.i 1JJ 1111 fl 11 <Jfl ull m 1fl11ul1'il1Jfl111 ~11u 

fl iil m 1'll'l]JiY~11'1uflf,J11 mu~ fi rn ml lJ vu u ii 1J u l fl ih uil ~ 'll' l]JiY'~ 91n1i1i1tll1llfl1 n'U fl iil 11'1 IJ n a 

vll!U u fllJ 1~1 fl U'lii11Ji1'1uflf,Jl1 lJlU !lft~Ufl 1llJ'li!J1J n 11lJ1u m 1ll111u mil 1 u1 ~1 u flll llfl fl 11 i\'1J 
• • 

ill]J111Ul!ff U 1 flUfll" ll'tl flu] flU fll'.illfll1''.i'.i "1JU1~1Jl\ll n1li~111'1u~ll" Nlll m ~1J1'U tlll "1JU1~1Jl\ll 

l!Nll~ll~~ll"tllftU!ff U"l1'U1Jl1'ljll" im1iuil~'ll'l]JiY~1lllYflff1'U~ll" 154 
1 flU1u1 H'l11~1 l'lifl(j1J Qfll 

1
" m~ 'Yin" 'Yi:ll'Wlfl'.i nl rn'l!1~u11~~ "u 1fl lli11J tl11! fl"lu flllnJll ~ w 1flll01J tl11! fl"lll 

u 1umuu11rnNu'l1:l'11u1mn1 rn'li1~1m~~ "1nflll01J, uNw1ii1J'l'lflil"1'.lu~ "!nflllllll '11.fl. 2555-2559, 

(fl~"l'Yl'l11J111um: lJ.U.'11.,l, 11tl'1 11. 

1
" itYlfltl 'l'lll~lliifl, 1t1M1~1J, 11u1 36. 
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• 
111'!JJ Hl'i1:::11'1fU!\ll\7~ fll111'1il!~lJ 111iltl 11 ffVUl flfl1' 111'!lll'1~ nri11 fl1nh :::fl!JlJ$11v1 fl) ~l'(f 1 ~l'IH 

' . 
mil Yi ih r1 !\I vi~ u 

4.2,l 
V.c::l V <::IV <::I <OS 
i;flJ11'Ull'll'l!l~u:r11m'll 

ll 1\1111fllJ1ti l!lYV'U !J ~s 11uullJ1mm1>p-ti! ~lfl\il u 1 fl fll J ':::m vJ l!lf V!1~~u11ri~s11 \il v 
fl f 1! 1 tl'U m'Ji 111ti1Vflf1!1 tl'U Jl'IJU WU~ fl U~ ~ lJ ~ 1U1U IJl fl U~ !Jl\U 'IJ V ~!ff V ~1fl'Hti1Ufl f 1! j' !JU 

4-=!."'> .d 4 d "" 1 !'.:t .,,.:!I. V .:!tV 1 \il V11lJ u ~ lJU 1lJlm1'1 lJl fl u ~fl 11!fllJ11l'!J~1 fl fl n ii !HJ vu 1I!'(v~1flfl11! 1vuu1fl!~l'IJv~111 v r;J 

fl> !lllfl 1a~flr111' au miHf ifoi1llfl11JJQ~n11JJ1 uu~ ~ -:h~riv JJllTI'll 1i11JJ 1ll111'11111'l 1fl u~1111 n 
,, . . ,, 

r lJ 11n::;1u fll J ll\il fll1D!\l'H1tl 11!Yvlitl' lJ fo ~:::l'l'lfl 11 lJ~Um ~lJl n1J~;j 'U 
' . ' 

v Ul~, J ~\)] 1lJ ni $111 m vmwi lfl r 111' v 'U 'VJ mn\'~ u:::ll 111! 1 li I ff Vlll iltl 1 I ff V !U!J ~u lfl uri 
"' ,, ,, ,, 

(!::;fl f 1 I j' VU Ufll11'1ftl11ufll1 !l ii l llfl llft:::lJ 1111flU1fl'H!I1mmri~11\ll nri 1 ~ i\'u rl ~U 1ii1:::U1 U 11111>11 !I 
,, ,, ,, ,, ' ,, ,, 

tl 1'luulltl1 tl 1 vlu l flu $Ju 111n~:::lim~lJ~1 nils !Jl\U fl nil riv vu 11 lYv u lflfl r 111' V'U Vi 1'11111~1nulltl 1th 
,, ,, . . 

fl !Iv~ 111' v tl 1 vJ u ~ u :::1flu fll > v 1n1ufl11111li~JJ1mtl11!Yv~1u1 uu ti u !l u Vi li ri a vv v n~ if~ u 1.i fi v JJ ! $1 . ' 

rhutl 1111\ill!l ri1u 111aju:::tl11 li1'111umfl5u 'l 1'1iunn lfl'll\ll rn1vii\lll'l111fl11 JJ u1 nfll1flnmwui1 . ' . 
fl r 111' !) u ri1u1 'H aj1'11111li, :::li,, u fll >ii u 111fllJn11 fl n,, 11'.ii~u 111i1u1nflr111' vu -n 1'11111 li1::: i11 ~~ n . ,, ,, ' 

fl 11 lJI 'H lJl::; l'(lJ I i'J v ~ u 1flUlJ1\ll 11'.itl 1'1111tt1'111110~i11lJ1\U tl 1 'I '1ili u tiu V'Ullft::; !'(1lJ11titl1 lJ lft lU 10! . ' 
fl11lfllJ111iJ, $11\ilVflf111'vu '!'Ulm ri~'l[lJ'llU ff1'U 1111\]l'llJJl> t11if 1a~tl 1il >:::U 1 l $J1m1ru:::fiiJ~JllJH 

' ,, ,, ' . ,, 
fl r 111' vu 1u 'Jiu 111'I Vitl iii 1 :::li111'~1.U1 Ill a~ vi ~tl' u ~Yi ll11tl'1li1lYv111i1tl11'.Y vu 1nfl1' 111'vu ~ ~ ! $1uri 

flf 111' vu 1 ut'll\ll'l[JJ'llu~ llnn ~\il~ ~"HI 11'.iii 1 iii a~~ 1nn111 '1im\ll' 'l'lilJ 1u:::1flurn ~v ~ifo 1u nn 
• 

Yi !!utl' 11iifll > 1'111111mH mrui vi 1!1 

q v q 

4.2.2 !P'lllll'll !lll:::!JV111m'll . ,, . ,, 
iflu li1.U11~11tl1il1:::li1li f11u n111'1i~1uu tl1 ~rnll1v1flutl11!Yv nn ll.i1n11111i1 u1n 

,, ,, . . . ,, 
li1mrutl11ffV'H1vtl1 Viii riavva n ~if~ 111.i fia JJU!J mfl u ! ii! $1 v1mi'Jv~u1nIllmmrnfi1u 1ru ! $11itl1 . ' . 
fill riv uvv nm1n.i'Ua~1!Yu 1uil1JJ 1ru1vi 11.i1w 11:::1flm1'1n q~u1mrn:::1!Yuri 11'1/~iu!l~111 nu :::~\iii~ . ,, . ,, 
m1v~i'lv fll> 1.ili1mrutl11!Yu 1 'Uliri ll:::thu irn::: d'ivri ~ 11ru1n 11llmnu111i1tl11!Yuu 1flri 1~li1::: tl'lffu tl1 

' . 
fl tllw1111il 1:::mff1 '1 Ufll1l1'\il!fllJ111iJ 1 \il Uft l'U 1!ll U 1 flU1 !Jl\U 'U!J~lff VfiU riVV!J !J fl lJ 1 $11 um ~U fl 11 !fllJ 

. ,, . . 
11lil~1fliJjlJ1\UU1il 1::; ii 1fitifllJ11'Ultrift::;U1U11' !J 'U ~~I fl 'U 'infi l'H lJ 1::; l'IJJ fl 11 l \il U \l.i I fl lJ 11lil\l11lJ 

,, . ,, . ,, 
li1mmnn111111fltl1 nri 11 flv ~Yi 1 '1111ill1:::li1mn$1a ~1 !Yvmil mn n11~Vi1 ~tl iii' :::ii 1tl' Mfl11 

• ,, ' ,, ,, & ,, ,, 

1i'lv~ ~1ntl1li 1::il 1l\f11u n 111 '11 ~mu~ ft :::flf ~u!l JJ n !l 1mflml11ifu'll~tl111Yvm ri 1'11 u u:::~ nil ft!l uv !l n ~ 
~ p v.d19J :' .:S ?I v • 1 v""' -=>. o .d • v.d v :' v ' ..:k :' .d1 > l'(~U1\il'1VlJ f;jl'I 'lf'Ul!JlflU~IUUi:Jfl!l 'H!fl\illJ!ll"l'll1'UUl'U1Ul'llJlflfl11i:J1'11'lf'Ul'U!JVfl11 'll~'Ull'I 'JI 

1ll1 $111mvm1 JJ11 urn !l lm flu J, 1ffv~~11 JJ .i vi~ Ju ~ ~ ff'u U'!J JllU 11i11 m ru J11 !Ymn\il~'U ii' ::mru 
,, ,, ,, . 

f au!l::: so 'IJ!J~il1mrutl 11'1ir1~11JJ11 fll1 ll.i1n11111i11uan'llm:::i'lriauii'Hiifl1wli.i11 qu d'.lllJll'U fll1 
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1 u rm iil'l!OU fl liiu i fl m1 uri<J utl11lfou l flfl f 11 l !l u f ~u ill~ l! llu i1i' lNllfl 11lJl1'llJntl1 u 

fl i 1 mu l'J lJ l'l ll ll l'l u u ii !'11 l!J ni u fhu ~ v 'lJ ll w11111uvtlN~1'i4v1ttffim111r1rnul'lll1>111fliii111 v tln . ... . . 
!11 m:; ff !J u' fl 1iuU1 ll'll ru:; fo:; u U!l'l111 ~ fi u !Ull uuu iJ M 1 iJ oi1!v, iJ i'ull'1>11ifliii1ttllfl11 lJ mm:; ll!J 

fi~~u 1l'lu1um1 r'imul'llll'I:; lllll:; ~ lll 1llfl iil m:;u ci VU1Jl1W11~\\l'v~'ll1:;:; 1 ttti1if ~ o'll an n i:; ~~if 
I . i.11 mru lJ llWll ~UM ci' r1 iiil l'l!J l1W11 iJ civ uvv fl~i 'u 1l'lil'v1J 

2. mi rnllu Wll\l l ll ll'u 1>1:; lV'll!l'lJ l1W1111 'f v'llV 'illu~u ci vuvv fl~i 'u 1l'lil'<m 

3. ff flT~ i 'll11'lil'm1 i!tym1Jl1W11 ull:;mi1Jmmrn 1u mnMf U!Jl1W111uVlv,~'1i' 
• • 

1mci,r1irwm.Jl1W11tl'uilf,vtj 

4. mi~ u:;inl'l~ll ~ i fl fl iil ~ iil'ltou 1 u flU llf ,,u:; '~' 1u1 tt ~ riv1JllW1il1 l'lfl i:; iJ riv u 

lJ llWll 1m:;'ll <J'illu 1m:;:; l u 111~iw uTvrnrli Mi' um:; u1 m:; iil'l m n :;uuiil'l 1ou fl iil 

4.2.3 ~ " ~ fll:i llVl !flu .fllll 
• 

u ifl fl l:; ff flll i fl i:; ii vi iou fl iilil l l lluu l fl !'1f111vu1 u ~ i 'iJ:; :;1'Vlfflhu1\laj11ii1u'iu1 u 

fll:i 1 M'u1 m:; !1'11il11\J utfl!'l m:;ll1umi ii llu irn:; fll:i iil'lioumil i'imlluMii 1u' im~ u1ilu u~1u . . 
u:;:; 1r1ff1r1ufli1 u,:; u ,-n, fl i:; u,:; u i u fl, M ll 1' u ll:; fl i, u 1:; u i ri1 u IJ iJ fl i fl ii Mu in 1ufli1 ii l'l fl i:; 

ii ii • • 

ffllil:i l\j u 1flflUi1tturiu :;:;'lfl'lfU ff1U m:; tl lUl'lU iillmfluMU lnV'1l m iJ flfl:ill 'ff1U Vlll,tlll fll:i 
'... ... ii ' 

uo1 'II fli;}\l )Jiu 1ttllU 1u,1m~u1Yi l\l u ln -n, 1 HU 'i fl l:; ll'l li l:; l\l iJ 1 fl flU iull :;tl lUVlU l ! llutlv )J! \'Im 1 v, 
. 1" " ' v d 0 iJ.d"' d .::t v v 'JJ: 

Q' u i fl fl n m:M fl m iJ flll :ilN ff 1ll'VIlNtlll'VI111 lll'VI Ul'l !flu fllll ll l ~ iJ:;:; ffU ii t)!\l ll'l lU '11 ll IJ ll fl1:; hu l 

ri1u fl i:; 1 if fl i:; iJ:; :;u111'lu ~ii vii ou fl iii dv 1J!ifl 111J !!:;1'11 fl mfl fl11m:; i:; fll:; iJ:; :;u1dv1JlJ'11' v !Jll 
., V ""'- : _ j 'JI 1 V: d V d, "' d I : -1 I V dl .::t 

i;j 'lfU:ifl l:il!lU:i:;u1 'llll !Jllfll:i 'lflll Ull:;lJ\lUl 'VI U fll:i ~l'l !fl1J flllllU:; :;u l llQUl11U' !Jf11 llJ!11 !Jl'l'lllJ . . . 
n11 1m:;mfl~H'ilniu11'liJ11lu 1i.i'll1:; :;miiflnu:; :;u1tlv1Jmmrn\l qvi~iuil irrlml'luur1M 1 r1111 i1i' 
.. 0 1 v "' d .::t.::t ""' .,,,, .1 ' II) d di v d, 0 "' : d ~ 
'If 'U:;'Vll \l fll:i Ul'l!fl1JflllllJU:i:;ff'VI 1i flll1!Jl fl'llll lJUN ! :ifll'l i!J !!Jll\llll'VI U fll:i1Jl1JV1lll!l1'U!Ull'llll' 

v ,fi m iJ fl fl ni' ff Tu ii v' ~ u \i ,m:; 1 M' m :;u:;:; iJ i Yi rn iii~ 11'1u1flu,ilf1u r1 u '11 ll"Nti' m iJ fl m v~ ri1u 

i!v,~u 1 u flu iil'l1ou11 iii u ifl fln iJ riv utli1lluu1flflf111vu ull:;iln i u 111~iimouri' 1if11riv' ti' m 

iJ fl fl :;v' ri1uil <M ~rn'i4v 1 tt' <Mti' m iJ fl fl:; v' ri1u Yi v' ~u mm:; 111.l i:; w 111~ 111 u i fl fll:i iimou fl iii !Jl 1 '11 

1u fl nl'i l!Ull fll:i:; :;uu U l Ul'ltl i 1llu 1111 l'JUl'l:;' 1 VlU fl i:; u:; :;u lll i ~ 111ff1ll!!U' u l m lU 111~ iil'l!01J il'lu 

ri i 1'11~w1um:;1ttu'ifli:;1um:;1ll'l1ou11iii1m:;ri lfl i:; 1 '11'11'v1J l1 • 

VV')VV .::t 

4.2.4 fl1:i'll1JV1'1J!l1l'lu11~fmm11 

1 u tl:; ru ~ ~1i1i'f1J tl l:; iJ:;:; !LJll 1 tt 'll1:;:; fl iii 1i.i1llu111 u ti u "l1 tl l:; iJ:; :;1ilu 'II lJ ')1 u tl 'lll 
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• 
flH 1h~1ilu wrn~ lflU tnfl iiJvrn 1 ur'i11ilu livr'i l'lil~liv'll<Hflru~m rnm:rrlunru 1ri'V!n1ci'Miiiv11i 

Vlv ~fl~-1 fl fllll lllll !ll m mrn i Jim v 1u 30 1u tl' uu'11u ~ i Jifo m 1 u ~~;'\ l'lil u livri'Vl n 1 cl' 

v v d 

4.2.5 il'illVlmflU'VlNflUI 
. . 

mtll ~il11tl' lTii>l'v~ i1n:1111!~1 fl m11.I riv v'll 11rrvu 1flfl:l111vu in~ mll ri 1'111 111 vin ~ 
' JI • • 

iiJmmnlJ~m 1u 111'u11~ m~u~m1 in~mll u~i>\'u~1!Ymuv1Hu 1~mwll ua~!ll~ i\rnu.-i 1 tt'il! m; 

'Vll~!ll!\Jl~11'1u l 'VllJUJullll~ t 'VllJ~ll'Jfl~ ifi mJflUlflrl' m11.l1~1.l1v1u11q.-ifln~ivtl11h ~1.l11~m1'1u 
U'Vlll~ l'Vl'>lllrl~~r'.J11Juvflfi1v 

""' .... ... q..., <:I" 
4.2.6 111>UT11n uoim·mun uoimu 

11u 1 iv i Jlu1flm111'111~ufl iil~1fl fln 11 riv vtl11rrvu1flfl:l111'<Ju iiii>\'<J nl lff ~nrl' ~11'1u 
1 iv i Yi'miu ~ u 1111~1~u1tt'11u~iJi~1 nm1 llm~ u mil u 1 flfll'i U riv vtl l lff vu 1flfl:l111'tm 11'imfl ~ v~ i'fo 

'Vl1w1n1 J!ftlfffl {1~u 11.-i nn ~ w1.-iii'v lJ ~~fl 11 lll'li ~flll~ 'l'J'Ufi lil1m~l'i1 n1rn1il vlJ~ ~111.-i ii'ull 1 u 

m ~ 'Vl n~ fl l'l fl 11 ~ 1111 ~!l lUfl 1u i\'u flll ~ 'l'J'U ~ ~1111'1ii'vlJ1~1J 1~ !l'!l 111u u lflfln ll'l'lt~u lllil m 1 '111 u 
• JI ' • 

flu fln )Jff ~1nl'!ii'!lll 1.Jiu u 1 i1.IH11'1u ri1 H~iv1u flnVJu vliY~1nl'lii'!llJTI ifi:lufl11m!Yumv 11'1u11u • 
'll'l'li'l-j u111u1tt'QOllllrl1 m ~mrn1Uf.1 !Jtt °1!1111'1flll1irit1v1J11wi; 'Jl'l'tt'l-j'U 1m~fll'l1~mm~~l'llll l~ 
1~ v 1.fi' M i\'u fl n 11I'!fll'ilJ11Vli;1111~ fll'i 11' I'! fl l'l 'Vl :l vw1mn11lJ'!fl~u11~ ~ ~111.-iii' !l lJ H11'1mi 1Hi~iv1 u 



• 
"' 1J'l1'11 5 

1J '11tTl'll1m:::'Ii'ei1tT'lrn11 ii::: 

' ' ' 
iJ u ~ 11u ti 1::11'1fti1'111ll fl f;J11!Jl1111ll1111111ui'i11i111'1i' lJ 1nufl1111''1fl11iJ(\jttltl11ff11U 1nil111 '1 lJ 'U 

ul'i m1>11 m 1l'i11'] fi'1mi1101 JJ.u' !JU f111lll1TI11ttfl11liAfll1if1lffml1flflf11 'JV u u1iiJt/1::: !YU fl ll rl ll 1 u 

1ri1~fl11 ti 1::fl1Jui'iu1u'Uru:dit!1::rnfti 1'111V'1iiJlim1 liA1nu111lJ ~ w1Allll JJvorni'luit!n11 JJ ~1li 
ttlllU ii 11/rlAA' lU 11hJm1tllllliJ~1!!1'1 ll!Jm'li' lff 1 ::uu Ill ],J lJ Ul 1i1 n1>11lJ 1'Ul'i11Unt1'1ffMllfll1tl1 • 

"' .,!. ,1 QI .:: jl°"' d I lrJ ""'- <ol d -=l. 't c:I "' t!:{ 1 
1'11'YWlfl1l!lfl111'U'U '11'U'U i;jl'll11'Ul11'U11U1::11'1ft 11'111fl11lJfll1U'1lflUllllJ'Ull!YU~lflll1111!lll ll'l/lJ'lill 

' il11'i!J it!il 

' ' 
u 1 fl!YlJlJ~ )Jl'U 'UV 111'1111ilvm 1fol1uil 11 "uil'11iJ ~ ~11u ti 1 ::1l'lfti1'111u:: lJ flf;Jtt !Jl 11ttll 1111111 ui'i 

' ' 
1n111.U111i'iumrn 1UfJlJlJllVilltl llff11Ulflf1111'1vu al'irrn i fl 1u flU l11ilu HiflQtt m11il1flcl11iJ1 iiJiJ 

' ' ' 
ti 1::: ill'I n 111mw111w lJ v fln ~ti 1 ::'1!1 '!ill iJ1'U 1'1 ~w rl1ii fl 1um11fllJ1a1u1A ll !J" 1w, 1::11::1!u~1 
o ?J jl o .<:1..J ?J .ii ~ .,. I .J 
U l!Ull \ll !J1'Ul lJl\11' fll 1l'IHllllJ'Ii111JU!ll1lJ1 lJ!J1'111lft11J )Jftl 11'\ll 1 (Economic Instruments) ll111111 U1 

•• 1 i.11' "' d "" j/1 v: .J ?r jl' 1,,"" "" hi d d ii "" ... 
!Jlli1flU 'Ii •'111UfllflUllllJUlfl~ 'l!Ul'IM!lJll~flV lilflfllJllW'IJ" ll'llJ1HllWflu1::1'1ll1'1U::1>1!J1WllUll 

' vr~u 
' 

1 . 1111JJ~111'1u1u m1 limnu mil u1nrm t!cl1J11tl 11if 11u 1nflf11'1 tJu 

2. 11 ft flfl l>'U!J~lJl\>11fl111'111fi liJ ~l flfll1UftV11ii'11ff1IUlflflf 11'f V'U 

s.1.1 iltym~1fiw~u 11111~ 11ilamnn1111tlu 

U(\jm~ 1!! 1A llll 1Jav11'1u ihym~rl1il(\j~l'J ntl 1::rnft..i'11<1n1ttfl1l!J!YU1 u 1<lv1u1n 

' ' ' 
iJu~11uiY 1111Allm11>111Jn111J'li1~i1uu11U1J1Jnl'l1!lWlJlfl-iiu 1u11 fl'U\11:: 1u'Uru::i'i~rn 1ut!1::'l!1m 

!Jlj mi'rvi !J !J 1fl~'U1u11 fl'] U mi 1'11wv1mn11 !J'!il~ ~ l'l'llJl 1(ll'!''Ull1fl 11JJ~v1m1 'II v~ !Jlj 'IJ 6J u fl 5u ll 

' ' ' ~lll 1m1AlH l '1 vm wi::iJ(\jttllJl'IW'IJ 1'111U 11ut/1::rnft'l 1'111wu11 fJ\l!lllwtl 11uuiJtl1m1111ftfl'UV1 

t/1 ::11'1ftl~ll !J t l'lrnM 1i1v1mu lfl fli>'U11111i 1'UB1'!/!J'lilll!<1::m11vi1J~U'U v1~1u1ut!1::'1!1 m Ulfl 

~ '1 • 1·:1 -~ <l .!.!Q?i•• ' fll>ftfl'IJlWU 11 llll'Ulfl \llfl1llJ\lllJ1fll1 '!illl llfilflf1'111VllU!:!WlJl1'1'Ull'll 1flflllJU!Y'1!1'1ll !Jlflfl11 • 
• ,, Ill ,, 

1i'.lv11'i VUtlUfl 11!J~V~fll11'1/tl11'Ufl1 fl !Jl>l!Y m fl'1 )j ~ 1UU fll11 » u1fll1tl11»lW111WV~ lJ fl 1l!J~ !M fl 11 

'U inti 1::'lil'l!U1uvmfl1>10v1l'ltrn11 Fi u ~ rl1il (\j 1 Aail llJ mfl1llJhiwviw111'11v1J11'111uti1::: 1l'lfti1'111 
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. . . 
,,, o "" a ' ""' • o "" 1 <!:! fflllli'JlHl fllJl~lflflU 'II 1'1111'1 ll'W 'W lVIU !'WeMlJl~lflfll:i !'W l!lW'lleM !! IHH'W Wl l Uli:i :i lJ'lil\ll fllll11'1!l 

tl11h:::tl l~ fi1u m 11 '111ium'i1uv u flll l mih1tl11ifo ~ 1tl11 !fo~ l fll'l J 111vuri1u111aj~:::111mwiullri1 
,, ,, • ' 'J/ 

il wn ui; n u'lf1~ T iiw11n 111<1:::u 11ri1u ~::: 111 <1<11 tjl'iv:; :::rn uil m1i;1:; ru::: 1Ylv ri 11tlill'u1•rYi 111ll 1ul'lii 1 

1ilu vu111:; ~mu ml'tl11iluu11ri1u \Jfl ri11tlll1ul'!Ml'l1u uri1ul'l 11tli]u~1ull~~uu nn~11uu 
'J/ • 'J/ 'J/ 

11'1>1nl>ll1ul'lii 11ilu11itl:;::: rr u Nll rl111~11'i1nl'l 1> 11 i.\Jll lil 1 nJ llff U 1uullri1il l \111un:;:;u'lfl~~1i'f11'11 

11'luili.jJlll~tl'ufo~:::l'l'll'l11u~m1:;~mn~~~u 
~lflUl.\J11 l fl n ti rivvtl11lf u~lfll'l i' 111vu ~~ri 1m1m::: l'lUri !l U'l-J 1'! um11 utl:;::: m:; 1'1iu 

'J/ ' 'J/ ' 

I. Nllm:::l'l urivm:; !YlliUlll l'('ll hw1<llv 1rnvh'iu1ml 11ilun riv 1ttlfll'l1 ll'l!!rlU'l-j1'JU 

1'liu 1rnul'l vi111vin 1rn 1~mfoul'1 hmfo11ilu 

2. Nllm:::l'lurivm1iit11111'11m:::u'l1nl'I min~1ntl11ilu~:::ri1Nllm:::l'lurivm1iiil1m1 
'J/ 'J/ • ,, 

!! ll::: u nn l'I il 1~1fl!!11ci1il 1 \111 u li:;:; U'lfl~1viU\ll:;11! fl 1i'f1ri1Nflfl:;:::1'l u !l Ul 1U1rillfl1:; Nll\ll il 11 '11 

1rt v1 ~ lfl!!ll ri1tl 1\111 un rn'lfl~ 11'1mmri1tl l~U 1 um:; Nil \II J nh :::ii 1 1rllllm ri 1tl ml 11iluuvuri1Nfl1 ii 
:v • ,, • 

lj \U fl lW 'IJMU lTI ~:::ill lJl 1 '1ifll'l !H '1111ttfl:;:::u1'W fll:; Nll \II ii 11 ttll m \II:;~ l'W '11u!fl\Uonllri11'11~1Vlfi u 
.% lJlfl'll'W . . 

3. Nfl m :::l'luri v nnl'I uml'I u nn Vi1m ri1ii11'11 ui;:; rn'lf 1~ll'llu::: l;Jll Nvmrn:::l'l :::nvu 
• • • 

'll'uuu uvuli1Nfl 1ttu 11'11ii 1\111 un:;:; u'l11~llrrn rn$iu1<Uu Vi11 ii m:; l'IU'W 11'1ul'l11ii111'1u 1tlvu1111i 

rr:::vi1nufl:::V1 nil lUl n 

4. Nll m::: 1'l uriv '11' 11i1umw rr111wtl11iluuv u ll N fl riv 11'11-1 nu Vi1mu1m ri n'fofivu 

11uvu1~1rn:::ri 1Nflm :::1'luriv'l1'11i1un lW~ rr1u1w 1iil)m'hmu1 ti 
I "" ,/ ~ I 't "" ' d. ' I I 

5. Nfl m :::\'l U\ll !l:; :::uu 'W !1fl'W !Ull l! llfl1'Wl\ll 1Uli:i :ilJ'lf l \ll l'Wll !YU U!l u rr 1Nflm:::1'l U!\ll !l 

~ 1 ll:ii11'll)fl'lfUl'l Vi 111¥ l'l 11U !YU') fl\ll lUlin u'lf1~1tl~uu11ilfl' 1 ti 

s.1.2 mvi:; owih ,rJ.um:; iloiowil tJ!lllfll'lU tieaJ11ifa mnfl hi~ au 

~ 1 fl Nfl m :::l'lU ~lflVl~'W ii:; :::1\'lfl11'1u1 ~w Ul Ul uu i.\JtY~ u 1 \II:; fll:; ri l' 'l I~ ll ill'! fl 1:; lli.jJ\11 
• • 

~ 1 fl flnilriv uii llff U~ 1nl'lf11 ~vu 1 V!UlJl\ll:; m:; ri1u 1 llaj1tl' umm fl i:; ff'' m:; 1m:::l'l 1UfJ u Muri 
• 

I. u 1\II:;fll:i1'l H fl Q \I u 1u1ufllHI1Ufj u fll:i ti ri llUU 1 I il u ~ l fl l'l J 1I1v u 1'1iu 

W:i::::il'lfUl.\JtY~fll:i'lffltl:i:::\'ll'U11ll1' W.fl. 2485 w:;::::il'lfUl.\JtY~fol!ll'lllll'il:;:::il1 W.fl. 2526 

w:; ::::; l'lfUl.\JtY'~m:;rrinu ru !'('II w.11. 2535 w:;::::; l'lfUl.\JtY~foi; 11'111urr:::v1vi1m:::m1mllu1:::iiluu 
""' " v a ?I " ' J 0 " ""1 "" ,: ~ <:>, Al l:iVU:i!JU'IJ!J,Ul'W!Ull' W.fl. 2535 !U'W\ll'U flQlllJlV!\l!'ll'Ufll!l'UVl\llUU 11~11'lmmrr1il!JfJfl l;JllHllU 

• 
ll '1 uu llri'tl 1\111 un:;:; u'lfl~ \ll 1u'l'l1lQil:; :::rr ,i('llll' flQ\1111 uu ri fl:::ll liu 
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• 
2. m1>1:; fll:i1'11WQ111JW lw tm ;J l'I rm rnnJcl <ivil i1llv~1flfl:l 11l' <i'W 1>111JVl:i~:il'lfU 'l!tY~ 

' "' ,, . 
ff 'lrn'1 IJUl1 ~ fo1Jlf)\ll t111'1 ff 'IU11'1 ll<J IJU tt '!'!fl~ 1'1. ft. 2535 fl Q11 IJlVll UlJU iJ1'1(tt11Ji:J1 tt l1'1~ 'I ff 'I tJ ~ Q11 

1111fl<ivM1 wm cl ,Ji 1>1rnn:;:;"'If1 ~ u ~ i:l fin iii 11 u l'I ri i" Hn l! rn ~ i F1u 11cl'iill'w1>1" 11-Yl ll 11 l' <i 

ii 111'W1'11 Ml ?I l'U 1J '111j'<l~fl:;1J 1J fl:; 1J 'Ill 11 cl 'I tl l !U l'I )J 11-Ylll ~fl 'IU lUl'l IJ 11-Yl ll 111'1'11)J1'1:; l! l'W ~ tl lll'W l'I fl<l 'W 

U ci<J V<J<l fl ~ft' f111'1ll11'1ft'<J IJ 

u~ ~1 flU:; ~ rn:; ti!~ r11u lJlflQ11lJl o'1'1 F1ci111 iii1tl:; ~ff'Vlii mm vi l~fl 1:i 1 u fll:i ;JI'! fl i:; . . . 
tl'!Jm fll:iU cl<ivil i1llv~1F1111' 11l'au 1u<i'l~l fl ri1u 111 aj1 tl'um1>1:; fll:i 1111JfJIJ fllal citwil i1llv '1111 il' . . ' 
1?1 l'll!l '111 'l <i ~11:; au fl:; <i 'IU 11ci'In11ill'l1J11VIllm1J i:; () tl cia oil i1ll v 1'1111 i m vii TI $1a,fli:;1>1:; lll 1l'ITI1 iii nu 
fl11ri 11J1'1:; l!l'W YI flQ11IJluti111'Wl'I 

s.r v.,,.:sdia .t "'V• u <i fl~ 1flIJ11>1:; fll:; l'l l'W fl Q 11mvu111U'l!Jlflrn'I1J a 'VIN tftrn l! m ft' l'I:; 1>111J 1111 fl fll:; ~ fl!l 

Q,,,.. .;1,,~' Q ,, 1 
IJl11'1'1JlU'W~~W (Polluter Pays Principle) ma 'lflu'WIJl\>l:ifll:ilft'rnlJl\>l:ifllrnl'WflQ111JlU um:; 

;Jl'lm:itl'!JmE '11nl'lll<i1J 1'1iu m:;1~1J111iJ1J11Vlll riu:;rn1uv1Jtlcl<Jv1J11Vlll ii11l1 m:;u1u1'11111Yill il'lu 
' . 

~ 'W 1 u ti~~ uui1 Fil:; U llll 'i !J 'I IJa'VI l 'llft:i ll jjftlft'\>l { lJl 1.fl1 u fll:i ;JI'! fll:i ti 'lJ 111fl1:; tJ ci<J VU ll ff V~ l fl 
' .; . 

fl:l11l'au'111vF1n;ll'l1~ui11u1m:;u1ul'lil11llo'll'lfll:i;Jl'l1~uii1u1F11:;1l1ul'lil11ffo8''1i:l~aii1r'\'l'l 1u11111v 

tl:; ~ m:; '1111il':;iv1 '11~ a 'lrl m tl flfl:; tM ri1u 11' !l'I fiu ;lm~u 1 ii1Vl V'IW!l ~a fl n'111il um:; u 11~1l 1 ~'I foll i 
• 0 .,, 0 ""' 

:; ~ lJlJ 1Jl 1J l'l 'Wl l ft' v 

1rlati~1:; w 1ii'lfl111Jii11llu1u F11:; ft'%' i'lm '1~'11~1 n ~u111111:l fill m :lwv1mn:; rn'!f1~ • • 
.1 """' ~ d j./.d. "' d ""': ""' "' .:!:I t llJ j./.d d 1 IJlfl'\JU Nl'\JVU~'llft'U!Jll111Jl11U 1 tt!Jfll:i ~l'llfl1Jf1lll'Wllft'O~lllll:i1l:i!JU 11'10 11'11Jft'!J'lfl111Jl11U 'W fll:i • • • "'<L"''" OJd do.d. "'.:!:I QJ.d d "'""' .:o. 

U'!J'!Jl'l flQ111JlVm:; ~l'llfl1Jf1lll'Wlrn'O~l flm 11rnu ~Mu m1m11uurn m ~'Vln'lfllrnM1Jttu1fll'l!l!l 

11-i 1'11'1:; ~:; l'!fu 'l!tY~ 1J w1:; fl 1 rn i rn ll'lt~<i E 'ltnl'lii'a IJ w. ft. .. . 1~tH ll u flQ11IJlvuiiuuu1 u fll:i ;JI'! fll:; 

tl'!JmE'IU11'1lla11'111ofll:i1.fi1fl~!l'llJa'VINlftn1Jlft1ft'1>1{m1ft'111m1>1:;fln'VINflQ111JlO~i1aQ1tti1 
tl nff'VI ii nm 1u m:; ;Jl'lm:; E 'IU 11'1ll<i111J1 flB'lef u 11'1v1u ri1u '\J!l'lfll:i ;JI'! rn:;tl'!J11 lfl i:; tl ciaotl i 1ll v ~ i fl 

' ' "' <!:I .::I ' .d. "' d ""' 0 ""' "' <!:I .:!:I v 11n1:;au111 rn fl n a am NW n:; l'lf fl 1111 Q mm:; ~I'! !flu m11m 1ffo~1fl11 n1:; <i'W w. ft. . .. 1 waft':; N 

:; 101 '111 nu ri :l' jjm 11!!11~8' 'I i:lri1u1ff1 imf l'l ll:i 'I~ '11~1il'tl:;~'lfl'lf'W111'1fll:i1.fitl1tlf1'111 v fl 11111 i'.l u~ ft'<J '1 

1i'.lu 11111:; a a mlluw:; ~:; l'lfU'!JtY~ fl n ;l1'11~u miJ tl11llv ~1fill:l111' au ~'Im ~'11111'1or11u1111 m i'.l u 'If <J lJ 

~ i fl iJ i vii~ u '!! qj~ 11l'<i:ljjffn11i 'It tl1vu1ffilau11;I<i'I1'11:lu11111J 1 i'.l u 'lf<J u ~ i fl~!! 'VI u 'II a 'I tl:; ~'If l 'If 'W 

1lloriau ~ '1'1111tti1fl1 rn'lf<JlJ n:; rn 1 u m:;il lt~umiJ 1111'*1 um:; ;)l'I m:; r'\'utl '!J11ltl11llo11'101>1:; 'I 
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.,,, ... ' .,,, .,,, 

~ lflli l]JM l fll1ni11llv'll!l,tl11 u!!iltl lll!OVl~lfl fll1TI ''ll!l' lff Vll' ~!! '11 rl ,11llAVfli'1 !J !lll 
' , 

ml"limi 1ufl f 11 J llll u:; W'llll lA tll m111i1il<J 'u 1fllliirn1u !J 1 fl ,r,ir u i.11 mru 'llll' 1llvu1flMU1Vfl f 11 'i vu 
' , , 

l Av ff 1ll11 )J ii' n tl~ )Jl ru Yi lJl fl rill 1 n1OAliw'111fl11mil1!llv1u!!iltl1 il lfl ll ll' 11 W'tt l )J llVf 11Vrntl1 n u u 

' '>' SI ' 'JI V 

fl 111J 1im 1'!J1flti,:Uu1 Avll'~ rn m nil 11rn 111wtl l Tilltj1 umru oifJ;\li '~lJ lfl 1uu11rl'tl ll!ll :;uiltl lll'lV 

If 1iil]J'llV'tJ1:; 1Vi11 'l 'YI a iltl! mrn ~ l M!J d l' ~ !l lit !N ii' fl 11 tl l lJ wn m rn N mil cJi' 1 fl 'Wlfl ~ v' iJ !l '111' 

lll111 jJl!llYl>l { tJ 1 :;m '1'111it 'lJ i 1 '111 u flu ilA m1J11llvu1flflf11 'iv u n~tl!flum \111fll1 t ll'11J !Jl\111fl11 ~ll '1 
• 'JI • II' 

fi il!l tj1llfll1 ur'J'l 'll lJ OJ'ttlU ll ff V 1niltJ1:; ff '11 n mw !Jl fl 'fh;) ll l '1V 1'1fjJlllflUU1[ llfl 1 u fll Hl lll 1\ll flllJ 

d 1 • • • • " d1 ' "1 1 • "1 " 1 • • .. "' • , ! W ll '11 ll'!JAfl illl 'flU fll1 U A lflU fllll ll \Ill' u 1:; l'fl 11 l!ll:; '11fl11u1:; u l'l'l l'ttlll'l'l !Ull \ll 1U 'l'lll 'll!l'!l 'fl m 

tl flfl 1 !l' !!1uii!l'!\u1ufl11 ilm nu 111 i1 tm:;;) A !1'11!~'W111il ~ ilA tnm flu ff 1ll '1!~!lfl1:; ~ 1v1n!l'iffl1 

tJ flfl1!l'ff1 ll iJv, (\ ll tl l l tJ 1'1f1llfll'l;)A1nil1:; U U ii 1 U A J1 !ff V!l V N!W V 'W !l!!ll:; ll'l !Jl rn'111 U ll 'l ll 

5.2.1 '1Jtl!!l''W!l!!'W:;f!Nfl{l'l1lJ11l 

' ' .<:t <!~<v ii A > 
I. tn'llJlJl 1'11fll'lfl Nlfl'lll!J'!ll ll'Vl';i ll'Hl l!Afll'l qj111 ll''!!1A <'l!JIJ 

1ittN u 1 flli ~ ~u u tJ 1:; ! '1111 l '1'1 vo' 'l iJii fl Q 11mmilwifv,1 nil flU ilA!O um iJ u 1 fl fl n , , , 
tJ riv vu l! lla~ i flflf 11 'ill u ,r,ir u 1miJv,l'\'uiii1flu l'I' lN UflQ 11mvm1 Mi' u 1 AV 'l v'iii ll'!l'fl 11mi'.1u1 u 

"'"'""" <Vd d.<>J,: d ' "'"'""" ,.,..;. 
flUU!]jl]ji>lflQ'111JWfll1 UA!flUfllll A'll fl1l!Jl'l1llUrn !l!lm l'w1:;1l'llUl]jl]jl>l!Jl\>11fllrnlrnM!W!l 

ii '111m\'v1J w.11 .... i l'flQ'l11J1V'1,flri111flml\v,flQ'l11JWUliuuuH11:;1flml\v'flQ'l11JlVil1-iv' 1u flU 

t'i l'ttllA flQ!fllll oif1'Wfll1 u l!fl ~!l ,iJ!l'YI rn11111 jjlll !l'1>1farn11i1flfll1~n!l1JllTI11! flu~~ w (Polluter Pays 

Principle) !Jl 1 '1f ii' ii 11fl u \'\' ll' U OJ t\f ~ i l 'W 1:; 1l'lifl1)11Qfl1 fl U I) mnu m lJtl l lff VU 1 flfl fl! '!j !l ll ll ll fl 1J 1 
' ' ' I "' cvq <1' <:!!j "'>. '1J ~ O 

\>111J1Jl\>111 16 1Hflll'<N!!mw1:;11'11Ul]JOJl>111l\>11 flU fll1flM!Wllll' '!!1'1 lllllJ w .II. .. .. !W!lfll'tt'WVl 

• , ' 1 • " d1 '1/.:1 "' ...!. .1 '11 .! ' ' "' • 
'ttllfl!fllll'l'l\>11''1 ll fll1 UA!flUfllll '111Jfl111J'llA!U'W1Jl fltM'llll '11a!'tt~ll fl1Hllll1 l'flQ'11111U'1,fllll1 

~<!j ?f ...!. j/ O '11 ,'!JI I 'J/"'> """ ,. A 

u'mauu~m11J1>1u 1um111\ll1fll11ufln ml'!! 1'~'1u 11tln'lil'lillllAfllrn!l 1mflA1JllW11!Jl 'li!ll'rn 
' . ' . .,,, 

lJl\111fl11ff''fll'l!!11:; fl 1u IJ 11fi U!l y1tiiiti1:;iYn1l 11rn1ufl11 ;i'A fll 111OJ111iY'H1'1li!l1J111 fl (i,;) u 
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fi 11 m tt u ~!HM 1ttu11m l v v m l'luvn:; l 1'lfu 'II qj~ fll l lifi in u miltl111! v~ 1flflf1i '1 au 1 rl a~111 fl fl n 

lifiinu mil1l'lui~v1~limrnn\'lu 1fiDl>ll1~llUl :'lf1'lfu~11 u ~1ittufi 1ll'l'v1vvml'luvn:l l'lfU'IJqJ~ 
~1m di 11fiVrll'Wf'l1 llJltt'W 'lf!J u u lfl~ 1LJU~U'IJtY~11 '1vf ))!! fl 1~ 1i u'1 vu i llilvu 111'1'v11~f u f'l 1llJ 

d • "' d ' .; • 1· ~ d d • ~ ""1 • !11'W'lf<J1JU1fl~U 'YIU'\l!J1ul:'lfl'lf'W!l1'Vfrn'W 'lf ~\'11 11 fll'j UfitnU!ll'lJlll!Jlnlfill'W'WfllJ ifi fiV'lf<11Jfi1V 
• 

fl t)11 !JW 1m:dlri 11)J'lf<J1J TI l rn 1ufl1J tl l l~'W!llil 1 u1 '111 'W flll Ufi flll fiuil 'IJ111W 1i ff V 1fiDi>ll1 

2. fl{) 11 lJ l£J fl l 'l i OU mil 111fl111'lUtl011Jiil/a11lflfif1i1' 0 u 

1 u fl l l v v fl'./ 1~'l'll:l1 'lfu 'II qj~ 11'1v'./1~ 'l'l l: l l 'lf fl IJ'IJ ii fl 1 fl l l Ii fi inu f11il tl111iv111 fl 

fi f 11 l Vll i'l' ~mi 11 fi 1l\>\'!J~rl1U~ll111 ft flfl lil !J lflJ ~~Im:\>\' !J 1 llllJlJ ()!J ~ 1J 1V1 tt U l :'lfl'lf'W VV !Jf U fl l l 

.,, d c:1 : c:1 w .:!I \Ii :ii .J SI o 1 d 1 ~ "" i/d Y .d c:1 .:tllJ: ii 1 :V 
UfilOU!ll'lJ'WlilWUlflfiJ1lJ!J'W !Iii '1Mi>l!J1fl111'Wfi 'WUJ:lfi'W 'W!J!J1'WVllJ'lltM~lJ11'Wl'Ylll1'Vlll'lJ !fillfl~ 

1fi i'i11 lJl'Wf11ill'l'v1lif111u'iifi111uutiu vu 111nu u 1fl~ ~ 1'1 mi: m1lifillll1~ u 1iv1\>\'u1 flfln lirnnu mil . . 
ilJll 1'iifi!U'W'iitl 11U1.Jiu r'11'llil'IJ111ff1111fi~!J!J!J LJN 1 l ,]'~IJ 

I) uv l!J "fi f 111' !lu" 11!JlVfi111J11 1J ri rHlfi u1~ 01111' !l tt !l wriu ~v tjv iflv1 u 

l!()l'W ~111' !J i'i l'W l~V1nu1l'luu'j:;~1 11i11u:;lim11J CTIJJl'u nnll 'IJl~ *tr !J1tt '1 !J, iin1>11 )J 
' . ,, ,, 

2) ~li11i! 111 ili1J~11ivmil 1 illun fl f 11'11Ju 1m 'll1>1 'JIJJ'lfu nlifl1l ~fi~ 11J11>1l1'fitl1 

1rl!l~U lfl flll 1.Ji!Jli>l l 1'fitll u:;1l'lum~ !l1i'J!J 1u fl nvhi;uu 11 lifll'l Hif 1, uu1 !Jl\\l!'l'il, 'j 

3) ll1u111il 1m:!l1>1'l 1mi'J ri1'llifi1nm11uJ11uml u11 f1fitl1u,:u1 ~ 1J1~r1m 
,, ,, ,, ,, 

fl 1J H 11'Wml'1hJ,~11lJWfi11)J11u:;flll1VIl'lutl11 ff v'l1 ~11 IJ fi ~ 1 ~ ~ .u !J !Yu u jj l! l'W 11u1)J1\U tl 11 ff V 
' . . 

1il'1<1iuu': mru ~ vvll: so 'll1J1u1°1J1ru tl11.Ji'l11111Jfi 1 '1Vlifi1nu mil u:uu' N'um1Ju1°1J1ru fln 1 .Ji 
• 

tl1u'l:u1 

' . 
mv1u 45 1u'l1uu~1un 1~f umrn~1m' u':iiJu u1Jfl111flil 111fl 1iimi 111r111li unvr111liuno'll1J1 
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li' 0 ""'"> CV ,/ 

mrn~~fll1'U~IW!l'Vlli111J . . 
6) !1' 111'11U~i\'U'Vil~11112i mru ~iJ11 ii l V\$1 ll~<Jin:;111i;i ~ lflfl11il ft!WU llffU~ l fl . . 

fl i' 11 J ll 'U 'lln:; flli2i ri1 i'1 11 J ll 'lln:; him rn•11!J~l'U1'U 111° ll11 Ii mli u~ m1 'll11:; flli2i ~ :;$( ll~lff mil ail fo . . . 
11'U1Vl!J 1m:;!J1~i\rn'Ul'l 1 niJ hnrn1~ll1ty1\:\11J'U 1 \'llJ iii' mm:; 1 \'11J~11J fl~ 1tl 'Ullfl~1 n-il m1 il1 :;il1 . . . 
fl 1 ~11 q>im1 ~ wu iii 1:;ii1rvlm1'1u u l'l <Mt 'VllJ uri~Yi ihfJ'U !i fltl1u 

7) mm !m1ill'l!ll'i1~'U~ilm~u11112i t l'lU1w1v\'~flnil1:;il1il1'11~umh11'l'U !ll!J 

ri1u ilfl ri1t1mfl'1'll~ill'lri ~ 1ttfl~rl mil flfl>fl~ri1u'l1ll~~u l~ll 1 nil l'i w'lv\'1 ilH1u fll'iill'l 1ttlh:;uu 

u iul'JJ i1if a 1 n1 w a~'Vlfll>ill ii! mru J11lia~1n1'lef u , 11J!i ~111uri11i'~ia1'Um1 ~11ilu fl11 ull:; fl11 
,, ,, ' ' :II' 

1111 ~i' fllJ n:;urnl1uml i1lia u llfl~ iflil m11i11\'lfl 1u fo1ivh:rumJam Hi t l'la~1fl1~1J\1mau1ul'ltl i 
,, 'JI ,, • 

1liam\'1 ii riv a Vi~ ll ~ 1m ri ~ tl 11>11)Jn111J'lf1 ~ n'.lu A 111ntlitli1if u\1flmm1 u iu l'luil' 1tl i mi u 1ii1 i'1u 
,, ' ,, ,, ,, 

flniii11nfl1v\'li fl 1 l'la1i.i1•fo~ilrivutl i\1u1ul'lui1'1Vi~ll~ui.itl iii1flmN1wa~vu1~1~a1 Vflll~fl11!i fln 

u1ul'l 1ttmmrntl lfllium~!J 1v\'mi'.ivm'liuil1:;1\'lffff ~fl 1 ii{ ri1u~ !l'!l~ 1 ttill'lri ~1'll'1flv~11u111il1m:; 

rll 1i 'j mill U!J 1rn:; ff 1'U ~ lll!J ill'l ll ti~ 1nflnil1:;il ll~fll1'1 mh Hi~ lU 1 'U fll'i ilm~u 11112i n!Jli ~11'11-1 ri l Hi 
'll' ll lJ ll u l'l'U ll ~.rm ii fl fl' v~ ri1u 'l1ll ~~u 1l'lmia1 ,\' u i fl fln ;J l'l t ~u 111i11u'li1~u1flll1ui'fo1 i.iiwu~'VI lll>iv . . . 
m1 riv !1'~ i ~ 'i :;uu u i Ul'ltl it if a i' Jilllu ill'l!1'1 'i ~uil1:;mru1'll'1flll ~ 11u1vfo 1 ttll~rl mil fl fl 'ill~ ri1u 'l1ll~O'U 

,, . ,, . 
ij'1~u 1 illlf i ~ ':;uuu i Ul'ltl i1 liu H ll:; 1i'.iv !i m1'11'11~u 11112i tl i1liaull !J ih 1 nv ~ r1 m ii fl fl' v~ ri1u 11 ll~a'U 
d " "1 " .: ""' ~~ bJ 'jl !J'ilU ll'l Ufll'i'lfl'i:;11'Ul~'UIJfl'U ll'l 

&) ri i lll'l 11 uvu m fllll flfli' 111' llu 11'1 iJ' :;u uu iumf iili ml'I wull ~i 1rn~ fli' 111' vu . . . uu !l'l!Jl1 t1tl l!Jl 1 oMll'111Ull'U fll'i ll'>il~U 11112itl l!ff UM !Ull~ Ulfli' JIUll!Jll'i'W ~1,\'foii'j:;1 U'lfU u l fl fll'j lll'l 

ri i 1i'~1a1um1u1u1'ltl11liu!ltjuil' 1 llUH 11 ~91 l!J 111iltl11liuu1flflf11J!l'U lll ulJNllflnl'lul>ivfl n 

m :;u l U '1U1 ,\''II !l ~Ill fifl f 1 l J !l 'U ~ lJ JI l'U:; Ul flU U l '10911 ~ i' JI~~ 1'11' 1ttfl1 l!J'li1 Ul'H ~ !l ll nil 1:; 'lfl'lf'U ~ 
a i fluuv\' 1ufln1i'ff911ltl1il ~ ~ i 111' ll aflt l'U m 1;J1'11~u 111il 111' !l'lf l'l t'll ar-i1u !1'1 !1'~ fll'i 1 ~wm ~111' v fi1 u 

fl n »fl ll 1'111uv'U1uflii111 'U '1 ,\' .JI~~~ iJ fJ llJ ll!JU~ ~mm:; !l!J tf 111 i' u ri1 'U ll>i u:; $1v~'1v\'i'u91 nu mi u 

5.2.2 
y .. 'IJ!llll'U!JUll:; Vl-19 

I. fll'i ff ~l!l'j !J!rn:;i' fllJlfJllJfll'VI~ ~ll 191i\'V!J 1i.ifl 1'fll'H'U'11tttl'iu11ii1~'ll!l~i'jJUlll . . 
1w a~v u 1 ~1~ a1 u l>i fl 11ri~1ll'1"1nii1 :;'111'!f'U1'1l'11J 1iJri1u:i1)J1'Um1ill'lfl11iJty111ii~u11'111' v )J)J 1 fl:U u 

fl 1 'i ill'll ~u fl 1il u 1flfl1'iiirivutl11liuu1 ml' l'Ul 1vu~~fl1'i11'1u1~v~~11ii1u~1u fl 1fli'll~1 ~ u1 'll' v ~${ ll ~ 
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• 
fff 1~1111JJ!'ll'1 h i\'u11 nm11ri1u1u ff' ~mJ '11~~ ti!ll11f l!.1'1ai\'uw ~ m11wn'liu ti~tfonJ nm ti~ rhu 
j)~' .d:Vt.<li"''"",,,,!i 1.r)!ll <Vdl :.:t.d VIV ~(l'U u~:;1>1vtl :;:; 'lil'li'U '1'11>1 v~ n !J!JVfl'U ua1~'il H'il~ l!Jlltl:; ::'lil'li'U 11>11>1:;::11u fl(]~ ilty111m1!Ya'Y! 

• • 
10'1 ij'UU ~ ::1'11'11'iii111flflU~1~iiff1'Ul flu~ rJtl 1,Y I 0'1Uty111!J~VJlJ'YI1~U1\j~111' 1'11'l!J1iilJ'YJ1J l '1'11 U fll:; . ' . 
I)., fll:; il ty 1111111 ff an !0'1<11'U;\'1 a 

2. 111fliifl011!11 a-utytjJ~1 iY\J m:; llm~u111ii 'ii 1 fl m :;ti ci v atl 11 ff a'ill n11i'11'1tiulll'ii1 ii~ 
1ii1nu.1'1mm::'1v;\'1u \i~ll11l'lu;\'v~l1'f 1~1111lJ!'ll'1h11" ~~1~a1'll'll~ 1.1'1'1l'11'il11m~1fl;\'ll~ll'mnumii 
~ 0 ~ > ' ._,., ' " '°' ' , ., I " •~ ,_, o Q 

'ilfltnumi;1m1'i1:;'1i1aunuty111va1~ i:; 111:ilufl ttlfll!Y 11u:i::'lil'li'U tfl:ilJ!(l~mrn1rnum:;'l!v~:;rnu 
,.. . ,, ' 

ti i ll'flll 11ffarrfo11" 11 !JU ff fl~ 1111!Jflfl1 i1 'Ulm:: '1i vmuv uu:: 1uflnfff1~:;:;11uulUfiu11ffa1 u ii u ~au . ,, ' . . 
'IJ tl ~i>lU 1rn::vrnw1m11m ~ ~ ~ i 'illTI tl m ir ~Hum ll mlla ~ !llN foa ~n !ff a!llii n 11 li ~;\' M lff ari ltl i' 1J ti~ 

~w111iii'1mm'l'i11Y1uti!1;\'ll~~wrhtlf umnef mvi1Ju ~ ~~l~'lmcl1tf l1'1!1l>ffYi11111lJ!'ll'1i'ii1.1' mn 

> •1 •SJ"" .::s oll]:VlV ~I .., .,, <I• j) t Q 3. m:; ff:i l~fl1llJ!'IJ 1 'ill!flf.jl!YLJ!lllllll'il'l'll 1 fifl1ann u:; :'.'lill1'!1'11'U~ ~ 1~11mnuu !1 

1• "'1s/j}.Q .::s <:9 1.rJSl?i l.:::t.Q! QI j) j/.d m:; ti:;:: mrr 'liflQ 11!1 w t'l1 ll 11 f.Jl ff an rn l1'1mrnrrnm fl Q 11 ma 1fl1uu v a1~fl ti fl'l'I ~'11 u fl~l'Ul 'ii mm 'YI 

~Vi 111U'1~llfl1~ u 111ii 111:; f/ni; 1u~:;Vi11111)J1'1111'ilw1uV1n011)J1 av d1 ~rlu ~ u Vii viv 1tt'm)J1:; (]ti i]u~ 



v "' l'l'1Hll1J 

• 
flWfnUIJ !J !J flWlJ. 

flllUf)fl l"lU~"Wlm. 

•.:!:! "' 0 .::t 0 "' jl .:!:! 
fl!Jllflll"Uflmrn l!tW!Ym; urnmrnu. fl\ 11"Y1vm111um, 2555. 

"' d jl 0 "' - • fl!)1'1!JlUflU\l'1ll1flfllJ!J. fl\ 1l'l'l"Yi!J\11Um: ll'11Jfl"Yi!J"Yi1t\!(\J'liU, 2550. 
•jl d .:!:I ,,-.Jt QI d jl 0 Q) 

flllUf)fl ; lU~Ufl;. fl!)l'l!Jl U11'11Ulfl; !J rnll'l'I N !f!l"lJijfllffflj" !Vi!Jfllj" Ufl flU \)' 1ll1flfl!l!Jll'l11nJ 

th~l"Ylfl1 "YIU. fl\ 1!'1'1Vi!J\11Ufll": J,!flUiill'llllrnHflll!tt1'lil~, 2549. 

<V ,,, Q) .::t "' • 

'.)Mflfl1J\U V!l"l'!flll"rn. l'l!lflfl!)!'l!JlUfllll<llm. fl\1l'l'l"Yi!J\1lllm: ll'\llUU T.Trainmg Center, 2550. 
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'l-lffiY11,J1utw'll1iii~liimzj'il:wnuY11,J1'll!'ltlt::Y11u lltl,'il'ilmllu 3 mru i'i'il . ' . 

2.1 vi'ilt:::u1utl1ViflW'llfltlJ::'Yl11J'il~l))11il 1 iin'iltljjUiiiiii'w 

2.1.1 1nmu'li1,'ll!'ltlt::Y11'W'l-lffiir01-lii111'1Nmt1tJl'll111fu~111'll'ilU i,m, 11Xl911-lii1~ 

1i'.iiil1li1umm1:w~1'W1"l1-lii1~ 1ii~ru'il'4'1J11iltljjuliilil1:w~'il'W1'1111iltJll'li,l'lf111 n1!T,e:J11Ju1ii!il1li'lumt 

m:w Y1JU.mJ'll11tlt::Y11u1-lfl'J' 'Ylflnu 
' . ' . 

2.1.2 1nir'l'l-lii1tl'l"m'1w'll111fu~111'll'ilu rilflril1'1lti1'1.l1Vltlmuvi'ilt::u1tJtl1 tl1m 
• 

1 nflii,:j'1'mlfl::'Yl l'lflil,;i ll'ln::l-1 mtrilnri11'tlti1,tl11i'.i1'11 t111tJ:i'ilrl:wiil1iitl1,llfl::m:;'l-111iilt1~1u<i'ul~m 
' 



V V V I 

'1ilt'1J1M1if r:;~ur:;u 1 titl1rM AiltM 9'Wn':i19:;f11r:;uur'i19' i;iu1L~tJ1if d'.l'Wu1Yiil l'l run 1V'I lil1J.Jm Mij1'W 
' v v ' 

rl1'1-1'Wlilrl'tl'W ti;itiiif'El,w<\, 1tt'IX'l'l-IU1 tm,mr '1 V1r1u Lf1'1J9:; 1il\'bJ!ilniil'l'11U1'U1J.J1':l lf'ln::minAf,Vlu' 
' ' v v 4 v q "'4 o v ..s. 1 i.-~ ! , o o ~ I 11 v 

'1.J'11'11l-ll'Jru!l1V'llil1l-Jl-J11ilij1'WVln1'1-1\Jlil WN'l 9,9:; Vlu'il'1JtJU1'il'Vl1''W1'll'ilui::Vl1'W blil 

2.1.3 nn\hhi'J'W ~fu'1lit'1J1M1i.Ju5uliiM1J.Jfi1i°,'ll'1l,'W1ti'll1,'ll'ilut::V11'WV11'tl 
• • 

'IXT1-1ir1 tANmt 1ttil'flt!,~'tl"9,ti rni1 n~ iy iy1lm:;1mm1'tl'Wvi'tlt::u1tiu1'tl'tln1u1 tt~m 'll M'llmJ t:: V11'W 
i.-vv· o""""" v 

TirnJ.JnUbb9'A~1J.Ji;i1L'W'Wf'llilM1J.J 'll'tl 1.2 ~ttf'll'l'tl~ vmt1ti 
' v ' v 1' 

2.2 vi'Elr::u1titl1YieJ,J.J1ri'tl'W'fli1°rnnru°ll'iluutl 1ttll'Elu5u11r1~tl . ' . 
2.2.1 1mANmt1m'llMfui:li;i'll'tlu '11mt~1n9vi'Elr::u1titl1Yiul'i'1lti'il~V11,tl1 

1' ' v ' 

'll'i1Ut::Vl1'W 'flffi 1'W'Vl1,U1llt1l-J'll1M lii'11 L~'1ll-JrllJ'Vl1,U1'll'iilh:;V11'W 1hlrnrutN,1'W'fl lill'l1Vlnttl-J u1L'lruYi 
• • 

9'i;i11tr'ljJ.J'llhl «'il::~hl 1 m1'WU'1J~M1J.J1hl-ii'tl 4 LL'il::1m1ru:;l~mrihl 1ttiilniil'l'11U1,U1'jlilt!'W 1 cl~1tt 

n'tl,':J9u LLil ::VI i;i ii 'El'Vi 1 m ii LA n :;i.1 

22.2 1mANmt '1 Vi1'!-lt!~~'1IM1J.Jiil~'11u1,~r'i1V1hlii11'1l'W -ii'114 "9,1,x~ut::n'tlumt • 
' . ' 

Vlffi~Yifui:li;i'll'tlu1hln9mr 'flffi~fui:li;i'll'11U1hl'ljJ.J'llhlt!hl 1 ~hlA1'll'11'Ellt'1J1M91nmJ.J'lli1Ut::m'W1tt1Jni1f'tl, 

U'1'111iliru'El'W" '11il "11~ 9,9:;u!i'1luJ1~i1 Arun1TI mJ.Jmlilr"i1h!~n1V1hllil'il,V11,J1'lli1ur::V11'W 1i11 ~,d1 tt ~ Q Id ~ d.9 

rn~ilmiiLAt1:;i.191nn'tl,':J9°mlil::Vllilil'1l' d'l'W-ii'11J.J'ilmli'l91rru1'1l'W" '11il . .·~ 

qJ """ .... """..,. v ~ .J ' "" 
2 .2. 3 1 'WntruV11.h1 no t.J ii 'l Lf'I t1 :;1!191nn'tl'~9 ml'il ::VI'" il'11"Lil'l 'W1 VIUil 'tltlil' f'l 'il'tl'l-J 

l'JM11V'l~1n'i1mMtj1hl 1Wf'INmt '1 il'flt!,~'11M1rnluU~'tlfu1hl-ii'tl 4 lL9,1tt~ut::n'11umt VIIB~fui:li;i'll'1JU 
• • • 

1'Wi'i9mt 'flffi~rui:li;i'll'Elu1hl'Jjl-J'llhlt!hl 1 t::~umn:;mtitl1<~ti'il,V11,tl1'll'i1Ut::V11'Wti;imtlii;i'l11i;i 9'Wn~1 

9:;1ill~1L'Whln1tLUl'l'll1ttLUhlJ1~i11'lrun1V'llil1l-Jl-J11iltj1hlrl1Vlhllilrl'tl'W 9,9:;rurl91tru1n1ffilt'1J1M1tt 

2.2.4 1hlmru~1tl'W1i1u5u11mJ.JV1t!,~'tl'l1'El,tANmt '11mANmt '1 ~1<'LlhlmtmJ.J-ii'11 

1.2 'litf'll'l'11' Vl'WYl 

' ' ' v 
9,Vlilil ~1Ul'tl VIIBcl'ltit1'llmffi'WYllfltJ'l-if'11,1ttVlt1Ll LLl'l::'ll'tl1,Xri'l'Wt1'llmru'W 1 Yl91rru1wi'l'l1 rh1i.J 

1iliru~l'!Lvi1~mt 1ifLLJi,rnJ.J'lli1Ur::V11'WV1nu L~'1J9:;'\ili~1<'W'Wmt1'Wt::r1unm '11'Wi'Wlii'111u 
1' I 1' IV I I 

3. m1n1V1hllilJ.J1Mtj1'Wf'JruJl1V'IU1Ylt::u1tiil'V11,tl1'lll'IUt::vn'W V1ffiV11,tl1Yilii'ElL~'ElJ.Jriu 
1' 1' ' ' ' 1' 

V11,tl1'l1il1h:;V11hl tl1Y\1:;u1ti91n 1t"1'W'fllil1'11Vlnttl-J Y\9i;iMt LLVll'i''ljJ.J'll'WLLil::~'W 1 il'V11,tl1 
IV 1 1 IV IV 1' 

'll l'lut::V11hl V11'11V11,tl1 llnJ.J'll1 iii Yi Iii 'ti ,~ '11l-lriuV11'tl1'll 'ilut::V11hl 9 ::il!'11,iJJ.J1 lilt!1'Wl'J run1V"1tl 1Vi' 1hlVI1' 
~ .J i.-11 

'W1'llmfa:;V11hl'Vlll'WUVl1tlhl 



4 

,, 2' 2' ' ' ,, 

4. m1cl1l"J"ll'l1 b1-W1v'i11~tl11u'Vl1,iJ1'llf'lU1:;vnw 'Vl1,tl1nnl.l'll1ii!Yilli'1l b~'1ll.lrlU'Vl1,W1 
' . . . 

'l!f'lu1:;'V11\J 1ub'lJ(i}YluYitl'1Nm~f'ltJ1:;'V11Ubtl1bilu 1if~1bi:ium1r;l,\l 
• 

4.1 1ml'l1,m1 ~ 1m'll(iifu11i11'l!'1lu v'i1m1cl1n"l'Vl1,tl1'l!111h:;'Vl1uvinl'l1u~1 LL!iif'l:;mui'J 
' ,, ' ' ,, 2' 2't 

m1lJ,'Vi'1l1:;u1utl1Li1u e1,1i11~1muL'Vi11i11 Yinfa~(ii,1i11 'Vi'1l1:;u1m~1biluii1luu 11:;u1uw1bYl'1ln"lm1 

tfil mmrutl1~1:;u1Uf'l,1'1f'l'1l,bvl1bfil f'l'bUU11J~bb\JU'Yl1!Je ( mmrutl1~1:;u1Uf'l~l'lf'l'1l'bmci1'Jlu'li'1l' 

vimmttli!) . ' 
4.2 1ml'11,m1 ~ tl1mmrutl1biluYitA1,m1 ~ cl11~"l 1mwii'1l 4.1 l.!1btffornYiuunu 

2' I 2' l 

mmrutl1Y1!1, boif 11'1f'l'1l' i'J'elm1ci~mvi11fil i'J rJf'lv'i11~tl1~1ul'li1'1l' bu~ uubbU f'l''1lfrN h bU\JfJl'l bil mi~h' 
' . . 

hlli'1lmnm~(iimrn.J mreitJtnl'I u~ln1'1 viffil'l'llJl11'1'1l\J1iJu bYlmilu-ii'1ll.lf'lbUmiilbL"l,lirei,~u ,,,Tu~Lb"l' 
~ ~ 'iJ 'iJ 

' ' 
1uci~u,1'llm1Yi bnm-iireM 

LbUU~'1lfo1.jftJ,:;n'1lu1un1,thMrl\Jbbf'l:;bu'11'lln1n:;u1utl1biluf'l,'Vl1,J1'l!f'lU,:;'V11u bbf'l:; 
,, ' ' ,, ,, 

'Vl1'tl1nnl.l'll1ii!Yi!ii'1lb~'1ll.lnu'V11,tl1'l!f'ltJ1:;'V11u i'Jr;T,\l . . 
-'!'!' ·~·· 040 LLUuttml'l'1l'll'1l' bl'1Nn1nL"l~ b'l-1~,:;u1m,i1uw'l1'11'1l'1l'411J1(ii ( "l1't ................ ) 

• -'!'! ' • - 0 .,; bbUU1'1\J,l'l'1l'll'1l' bl'INmm"l":;'umn:;u1uu1L\'l!J ( "11'1 ........................ ) 
• • 

<V oe:! o o ft I Ul1J'l!':;u1uu1f'l,'Vl1,\J1'lli'lu':;'Vl1'W ( "l1't ...................... ) 



mmnnn'll 

1h~nmn-.~'l1n~'l11'vm1n>ll>'lll'\Jl~llil~i~1n\llti'<Jll 1~<J~ finnrnmlll>gmt11111111nT»~ma 

Ji~~lllfl<llfll>llNU>~lil'l111ilrnN'll'Ul\l1 11-1ri 29 fi1n1t1ll 2548 



'!Tl~l d. 

1 l'lifl ll lll'l-j !U fl lJl 

' 
iJ 'J~ fl lfl'fl 'J ~'VI 'J 1'l 'VI f VI CJlfl'J'fi'J'JiJ'lflfl !! ~~ff 'l ! ! 1~ i;l' tliJ 

.,_!\ 0 !.;t 
! 1!N fll'H'lNilJ ll'l1!FWfl11JfllJ fl111::1Jltl'W l'VM 

ll 1fl!)lfl111J 1 "1h ::tll 'Vl!! i1::1Jl"'U'W11'1 

' . 
111vVi 1~:iJ fll 1uBiu1::1J1J11'Jifln 1 l'lvi ..rn fln i11\il ,fl.,:: 'VI., 1, 'Vlf 'Vi v1fl., 1i.,., lJ'li1fi u i'I:: 

' . ' 

ii "u 111!i'tilJ~'llm irn:; i '11'1tium'i n ll'U!J ~ m:;'Vl., 1~ 1'Vll'!lfll'ff1'11 !'Vlfl 1u1i1Vl!i1:;ii~u11'lli' VlJ '1 u ihu 

~1~v1'11eJ.:ii\'1JVi'j :;., 1'Jitl'tyqjflri ,1 ff5mrn::f mnrJ11rn1'ViE ,u 111li' !lmt li .:i'li1w Vi. r1. 10i &'. GJJ&'. 111 t~ u 'U!l .:i 

m:; 'Vl 1 1 .:i 'VI f Vi mm 1i.,., lJ 'lil flt rn:: E" t t 11'1 Il !l lJ 1h:; fl !l 1J i\' 1J! ~ 'W fll 'i ff lJ fl 11 i '11' fl tu :; rn ., lJ fll ':i fl 11J fl lJ lJ i1Vl1'l . . ' 

t~'W~Vl 1J11tu1tll'W'lfeJ1lil1l11im1l'l'i11J111fi11lw1., '11ll mn::1l1v-t1 Tn" 'W!lmttu mi 11111i m.,Vi n rn'W111 ~ 

~ v ~ 

! 1 !) " n 1'H'Wl'llJ11'11'1l'llfl11J I'! lJ fl 111:; 1J 1ml1Yi ~ ll lfl!l lfl 111J 1'1u1 ::tll 'Vl !! i1:;1J1" 'U'W lfl 

!llffl'!Vl'Wllll'lllJfl111l'luml'!11 &'. &'. uli .:i'Vi1::11'liu ruillflri .:itff5 mrn::f flEJlfltum'ViE "u 111li' !llJ 
0 0 • 

u li "'lf1fi Yi. r1. '9&'. """' wi'1'U t l'll'Jm\1111 .,.,d. uli "Yi1::11'lintJEl~mufi'1 'IJ1J'Vltl'tyi\Jw'l '11' ff!ll'lflil!l ,i\'1J 

m., 1 !l'W u1u11J11U' 1~'UeJ,ri1'W 11'lim1 'I '11' t ~ 'W 1ul'l1JJ'Vi.,::., 1'litl'tyi\Jw uf 1J u ~" 111::'VI.,1.:i 'Vlll '" m" 

Vi. f1. '9&'. d. &'. Vi .1'1. '9&'. d.<'i ~'W!~'U 'Vi1::11'liUtyi\Jw~i'l 1J'Vl UtyqJW1J l"U 1:; fl 11!~l'J1n1Jfl11~11\'1'1ff'Vl1i 
"' .k .I ~ 

irn::tff1fll'Vi'U!l'11Jflfli1 'IHlJl\1111 '95 u1::fl!l1Jfl1JlJll'l11 ""&'. 1!11'111 d.<:I lJll'l'il &'.o trn::lJl\ll'il <'iG> 

'U eJ" f '11in1l 'ii tyu 11.:i.,1'lieJ 1tu 11l fl., 1 'Vl l'!tl'ty qjw'l '11' m ::'il 11 A' 111 vmff'l'!u l'W 11J mJJ 1J 'Vl tl' tyi\Jwu 11 .:ifltitt mv 

f '1lJ'Wl'l~ i 1m'im::'Vl'i1''Vlf 'Vi1J1mli'i1JJ'li1wm1::E "m11ll !llJ 1fll'!fl11m::tl l'U!l" fl tu:: m 1lJfl11fl11ll'J lJJJi1Vl El 

irn:: 111l'Jfl11lJtllu'lfeJ1J'U!l "fltu::fl»JJm1 E "1n11lleJmtli "'li1fi ~"!l!l flu1:: mf11 ~ \il"l'ieJ 1 utl 

'1ieJ ., 'lttl'Jmil flu1::mf1m::'Vl11,1 'Vll'J11'11ffl'l1 t'Vlfl 1'W 1iivmi::E ,1n11ll tilJ irti, n rn'W11ml'l1'11'W . . ' 
f111Jl'!lJ mn::1Jll'Jtl 1Yi,lllfl!llfl 111Jl,U1::!fl'Vl!!i1::1Jl,'U'W lfl MJ'WVJ G>O lJfl1 lfllJ Vi. f1. '9&'. GJJO'il 

• 
'11 ti 10i 'l 'W u ., :: m flil 

' . 
"mm'i" 11mvfl11JJi1 mm.,lirivff~ 1,~u 1"i11J:;i'Jt1' flmu::t~'WiJlfll'itttl' "i~ l'J1 111m~u fl~" 

'Uti,mm1~ "~ w~ml'! 'l 'W~ u ~ ~ "! ~'W1J 5 ntut~ l'J1 i\' u trn:: 1" i11J::i'l vim ::1J1l'JJ TVl m ~ l'!1 111vi'!11 i'l ll'!vi !l 

' v ( G)) !llfl11'Jlfl l'lllJflt)'HlJll'J1lfl1l'J!llfl11'Jlfl 

(w) 1Hm1l l'lllJflt)ttmvi1~1l'Jh,u1lJ 



( GJ)) 

(d) 

' ~ q 

11\ill!H!tll'WlJ'J fll'j 

'HU1 <'i. 

'l'l 'If fl 'il 'il 1 lj !'lJ fl'lfl 

( <'i.) 1 H'VW11Jltl'lltl'1'1'11'1 'Jl'lff11Hl5tia'tll'W 'VW11Jltl l'lllJ fl~'HlJ1lli1~1 lll'itll'W 'VHJ11Jltl 

(b) tJ lfll'J 1 H !~ ll'W!tl fl'lf'W l'l llJ fl~'HlJllli 1~ 1 ll iJ '1 !~ ll'W!tl fl'lf 'W iJ '1!~ ll'W 'll tJ ~'l'l 1'1'J l'lf fll'J 

mfll'J ff mil' 'W~ l'llJftflm'llti'1mfl'lf'W l'lllJfl~'Hmvi 1~ 1 lll'imil' 'W~ l'llJft fl'lfl'llti'1m fl'lf'W!!a:; m11ll' 'W ~ l'llJ fl mn 

'lltl'1'1'11~'J l'lffll'j 

( ci) tllfll'J ViVi1m1'llti'1'1'11'1'J 1'1ff11'J fl! 1m'H n'il 'H5titi~rlfll'J 1 :;'Hi1'11h:;rnf!Ha:;'Uti~mfl'lf'W 

Un l'lml'l l'lllJfl~'HlJ1lli1~1vm'Jl'il1il'JW{)''ll ul'i1ih1lJ~'1 vi11VimH5m.h:;m \'i:;'W1'Wum 

'H5ti n'ilfll'> n'Wum 

<gJ 'JI 'J/ • 'J/ 

'"w 1Yi'1" 'HlJ1llfl11JJi1 il 11 lYuVi l'i1'W":; u rnJ 1il'l'lil 11lYt1!!ii'1'il w ll'W 1umlJlJ11'11 l!l'W fl11Jfl lJ 
'JI ')I • 91 

rnn:;u1t1il 1YJ'1l'lllJVifi1'H'W l'l 111 'Wu'J:;mffw 

~ 1~ ·u ~ 'lltl GJ) 'H!!'U~ 'j:;!Jl'l'l'lltJ~tllfll'Jl'lllJ'lltl i.,, v v m ll 'W <'i. u" :; ul'l'l "' fl'() 

(G>) ti 1m1 ,J.,:; m 'l'l fl. 

ci.,,) v 1m1u1:;1.n'l'l 'll. 

( GJ)) ti 1fl 11u 1:; 1.n 'l'l fl. 

(d) mfl11u5:;1.n'1'1 '1. 

( <'i.) mfl11u1:;1.n'l'l 'il. 

"' • 
<ifti «' ti1fl11u1:;m'l'l fl. 'HlJ1llfl11lJtM mfl1Hi'~l'iv 1uil 

' . . 
c"' i mm'J'l[l'lVi" ~ 1'W1'Wn tl~ff 1'Hf u 1'*11'l 'WVi ti~mff' m1lJn 'W'l'J fl~'W'lltl'1Vlfll'J 'Hr tifltj lJ'lltJ~Vlfll'J 

• • 
lli'~!!l'i <'i.oo ttti'1'Wti'W~'W1u 

' . 
(kv) 11 '1!!'JlJViiJ ~l'W 1'W '11' ti ~tl1'Hf u 1 '*ill 'W '11' ti"~ m '.llJ fl 'W 'I'! fl~'W'llti w 1m'J 

• 
kvoo ttti'1~'W1u 

c GJ)) 11 '1'Wt11rna'lltJ'1'1'11'1'.il'lffll'j f ll1l'i1'11n 'il'Hr til'im'W'Wt11u1a l'lllJfltjlllJltJi 1~ 1vl'im'W 'Wmrna 



111!1 b 

'.il'llflllillljlU fl1Jl 

• !II • 31 jl 

mi lil' u iimJfimn'Uv 11'1 ln l'llfll'.iYi ll Yiu iii'! if-em CJ'.i 1lJ nu 'IJ ni'u 'UV ,rn1m 'i 111 v n ~lJ'UV 'v ir1nil11!~ 
• 

l@&',ooo l'll'il,!lJ\ll'.i~'WhJ 

( &'.) Vlfll'iTI'1lm'i'U!N1'11 n l'llfll'i f '1ltil11 nu v 1 ff fll 'i '.i ::11-:i111h ::rv1fi 111v'UV1m fl'll'W 
, SI , :II ii 'JI 

iiillVluiii'! <fiirvm 1lJrl'W'l'J nil'W'UV1V lfll'.i111v fl~lJ'UV,Vlfll'.iil1u~ &'. &'. ,o o o l'll'i l'!lJl'l'.i ~'W hl 
' 31 ' 'JI 

(b J v ln n 'UV 1rYu6m1ti'1'111v11' 1' irn Yi Eu ti' 1iiillVIuYi1ifirnt'J';j1 )J r1u'i1ni'u'Uv1v1rin'tt1 v . ' 
• • 

ntjlJ'UV,illfll'.iil1!!~ l@c'i,ooo \lll'.il1!lJ\ll1~'W
1

hJ 
' !V ' :V ,, 

( cil) mn.iiiillVI 'WTI '! '*irvm 1lJrl'W'l'J nil'W'UV,mflwtt1 vntj lJ'UV,Vlfll'i il 11! l'i t;,, ,&' o o 1'! l'i NtlJl'l'i 

• jl ' :ii 

("' J nl'l l'l 1m 'i 'tt 1vf1u m111'i iii ll VI 'W 11111' 1.J '.! m 'i 'i 1lJ nu 1'I nilu 'U v, v ln n 111vncilJ'Uv1v1A l '.i 
' ' 

~1!!.i l@,&'oo \lll'.il1tlJ\ll'.i~'W'hJ 
• .ffo &' v1m'i1.h::tn1'1 'U. 11:1JwA11:1JiJ, v1n1'iil11'iv 11.Jil 

' ' . 
( G) J mfll'i'Jll'lYi ll ii 1u1ui1' v'rl1'tts 1.J 'lif t1'! uYi v~ mfiv'i1lJn 'W'IJ nil u'Uv1mm'.i 111 vn~ :1J'Uv1mm'i 

• Ill I g/ 111): !Cj 'j/ 

1'!1!!\ll G)OO 11V,'WV'W t!lll l:IJl:M &'oo 11tM'WV'W 
' . 

(!;,,) 1 Htt '.ilJTI ll i\ l'W 1'W 11' v1rl111f 1.J 1ift1'!'W11' v,vr fl'i 1lJ tl'W 'l'J flil'W 'UV 1iJlfll';j 111 v fl~ lJ 'UV1iJlfll ';j 

'j) 'Iii 1.::S 'j) 

bo 11V' t!l'l llJtM l@oo 11V1 
' ' . 

("') 11VW fl TI ll i\ TW 1'WM V1rl1'11f1.J 1ift1'J 'WTI v ~tllff (J';j 1lJ tl'W 'l'J fli'W 'Uil1 v lfll';j 

I :>/' I )/ 

(Ci'.) irm u 1.J '.! fll 'i YillV/u Yi 1 if irv CJ'.i 1:1J fi u 'l'J niu 'U v 1 v lfll'.i 
• 

l'll'.il1!lJ\ll'.i~'W 11.J 

( &') l'.i 1'Yi1J1ma'Ut11V111'.i1'llm'.i f '11 m11f1 u 111 t1irmu'Yimma mlJflt)11lJlCJl 1'1' 11Jtitn'W'Yi1J1ma 
' . . 

iiilltfiv1rl111f 1.J~lha 1~ri'Nfiu'.i1:1Jfiu 'l'Jfli''W'Utl' t1 lfl l '.i111 v n~ lJ'UV 1t1lfll'.iil11! l'i G) o tfi CJ1 !!l'i1i.iil 1 

(b) mri n 1 H t'1 tJ'W rn fl'll'W h 1 t'1 tJ'W 'UV1'il 11 'il'llfll'.i irmil' 'W fll'llJftfl1Jl'UV 1 rn fl'll'W '111 v 

ir1111l''Wt;i.i:1Jfffl1Jl'Ut11'i111'.il'llfll'.i~llifu~'lifirvv'.i1:1Jn'W'l'Jfl~'W'UV1v1n1'.i111t1n~:1J'Ut11v1n1'.ii1!!1'i 
&',ooo l'll'.i11!lJ\ll'.i !!~1i.iiJ1 l@&'.,ooo \lll'.il1!lJ\ll'.i 
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Vil'il1'WVii '*ffvv111Jn'W'l'!fli'W'IHMv1m1r11'vnzj1l'UV,v1m1\ll,ttl'i Gl o ,oo o \lll11,11Jl'l'J u\llhiii' 

<'i<'i,ooo \lll'.il,!lJ\ll'J 
' '!II • '!II 

( <d) v1m1'UV't!l-J 6m1ti'1r1'.l'v'11'1, ff'J'J'l'IU\.Jn1Vil'il1u Vii '*ff v IJ'J 11l n'W 'I'! ni'W 'U v 'v lmn11' v 
• 

!lzjlJ'Ull,Vlf'll'J\ll,u\ll <'i,ooo \lll'Jl,!lJ\ll'J tt\ll1iJ(i, "'1&,ooo \lll'JH!lJ\il'J 
' '!II ' '!II '!II 

cs) mnriVi l'iVI uli1-*mwTmn 1-l'I'! niu'Uv.:imri 1'.i111' v n~ ll'Uv'v iri n \ll ,tt,j Gl ,&' o o l'l l'.i i'm1w; 

H~1iJt), "'1,&'oo \lll'Jl,!lJ\il'J 
• '!II ' '!II 

( GlO) n\ll\lllf'll'J111'Vf l'W lJ111l'JVilJ'i1'W Vii '!1'1J1fll'jl1lJrl\.J 'I'! flil-J'IJlJ "1lllfll'J 111' 1J fl~ lJ'IJlJ "1 ll lf'll'J 

• 
l'l.:iti\ll &'oo \lll'Jl"1!lJ\ll'J ttl'i1iJ(i.:i "'1,&'oo \lll'Jl"1!lJ\ll'J 

' ' . 
( Gl ) lllfll'J'l[ '1Vi lJ ~ 11-J 11-J 11' v"\' 1111' 1J i'* d'J uVi ll ~ lllff m 1lJ n 1-J 'I'! floJf 1-J 'Ull .:i llli'll'J 11 '.l' !) flzj lJ'U v 'v wm 

" Gl 0 0 11ll.:i1-J ll 1-J 
' . 

Ct.Ji) 11.:itt11lVil'i ~ 11-J 1'W tt v' i\'1111' 1.J 1.fiil'J 'W tt v.:itlr m 11l nu VJ n'11u'Uv .:imm1 

" bo 11ll"1 
' ' . 

("") 11llVl fl Vi lJ ~ 11-J 1'W tt v"'\'111i'1.J 1.fiil'J 1-J Vi ll ~lllff IJ'J 1lJ n 1-J'I'! floJf \.J 'Ull"1Vli'll'J 

' '!II • 'JI 'JI 

( «'.) ff'111-J1J1fll1filJlj'Wfii'*fflllJ'J1lJ rl'W'I'! floJf\.J'Ull"1Vlfll'J 111'v flzjlJ'UV,Vlf'll'Jl'l,!!\ll GJ ,o o o 

\lll'Jl"1llJl'l'J 11.i1ilo1 &',ooo \lll'Jl1!lJ\il'J 

( &') ll l fl 1'.i Vi °111 fll 'J 'UV ' VI 11 'J l '11 fll 'J f ~ l ff 111 n ll ll "1 fl fll 'J'J ~ w:i 1 nb ~ !'1'11'1 11 '.f ll 'U ll 1 W fl '111-J 
' 'JI • 'JI '!II 

Vil'il1u Vi1.fi1."1vv11" n'W 'I'! fl'11u 'Uv,mm111'.l' v flzj 1J'Uv1v 1m11'11!!.i & ,o oo 1'1111.:iml'l'J uri 1ilti 1 Gl o ,o o o 

1 'JI ' 'JI 'JI 

(b) mnri Vi ill1' uVi i '1iftvv11lJ rl'W'I'! floJf'W'UV 1mm1r1'.l' vfltj 1l'Uv1v 1m11'11tt.i GJ ,o o o m11,!lJl'l'J 

u~1iJt), GJ,&'oo \lll'Jl"1!lJ\ll'j 
• 'JI ' 'JI 

(Gil) i\'\ll \ll lf'll'J 11'.f V f l'W V 111 l'J Vi lJ 'i1 'W Vii '11'111fll'J'J1lJ rl\.J 'I'! floJf \.J 'UV 1Vl fll'J 

• 
1'11ttri l..&'o \lll'Jl,!lJ\ll'J uri1iJ01 &'oo \lll'Jl"1!lJ\il'j 

• .fiv Gil v1m1u1~1nvi 1. 111lwf1111Jo1 mm1~1.iv 1uiJ 
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1 ci :w m 12' 12' mnrYi m 12' &'. .:i 'J l'lifl 'iHll'lj !U f)lfl 

. . . 
( m) '11FW fl Yi iJ ~ TW 1ut1' t1.:itlmfu1<Ni11 u Yi t1 ~t11ff tJ>1:w nu 'VJ floM'W'lltl w1m'i '11'.i t1 nzj l.J'llt1.:it11m> 

I 'JI • 'f};! 'fJ;! 

(12') \llml'lYiiJV/u Yl!<Ntrt1tJ'i1l.JO'W'V.JfloM'W'lltl'lt11m'i '11'.it1flzj:w'llt1.:it11m'illl.:iu~ &'. oo \lll'il'l!l.Jl'l> 

llJj 1-=i 
!!\ll ll.Jtl'I G>,000 \lll'il'l!l.J\ll'i 

' 'JI ' :If 

c G1l) il \ll\ll lfll 'i '11'.it1fiut11'111'iYiiJVluYi1t1'u~m>>1:w nu 'VJ n i'u 'll t1.:it1lfl1> '11 '.i t1 fl zj lJ 'lltl .:imm> 
• 

lll.:iu~ moo \lll'.il'l!l.J\ll'.i !!~tilii.:i 12'&'.o \lll'.il'l!lJ\ll'.i 

• 
'V.JfloM'W lUii'I G)OO \lll'Jl'l!l.J\ll'j 

• 

• • • 
G :w1\ll'i~l'Wfl11JfJlJf11>'.i::1J1ffw1Yi.:i'iJ1flt11fln 1h::url'l fl. ~t1.:ii1ri1fl'.:i~t1 Ii.Ju 

?J I V ~ I I 

(m) fl1ll.J!U'Wll'i\ll!!i1:;fl1'1 (PH) \lltl'llJfll'i::'l111'1 &'.-fi 

(12') iHt1~ (BOD) ~t1.:ii1ri1!iJ1n'W 12'0 il<iilnflJ~tlil\ll'J 

(Gn) ffl'J!!'ll1'W'1tltJ (Suspended Solids) ~t1.:ii1ri1!u1nu Gno il<iilnflJ~t1il\ll'i 

(d) cll<i!vJ\il (Sulfide) ~t1.:iilri1'hhnu m.o il<iilnflJ~t1ill'l> 
• 'JI • 'JI 

( &'.) ffl>Yi <i::mv!A't1 'lt1l.Jf1 (Total Dissolved Solids) ~t1.:ii1ri11Vi lJ~'W 'illfll.J~ lJltu l:Yl><i::ma 

'I utl i 'I <N\ll1lJi.Jn~!iJ1nu &'. o o il<iil flf lJ~t1il\ll'.i 

(b) \ll::flt1'W'l1Ufl (Settleable Solids) ~t1.:iiJri1!iJ1nu o.&'. il<iilillll'i~t1il\ll'i 
• 

(cil) tl1iJ'mrn:;t'lJJJ'W (Fat Oil and Grease) ~t1.:ii1ri1!:U1n'W 12'0 il<iilflflJ~t1ilm 

(<d) Ylimgu (TKN) ~t1.:ii1ri1!:U1flu Gn&'. IJ<iilnflJ~t1illll'i 

ift1 mo lJ1\ll'i~l'Wf111JfJlJlll'i'i::u1vJ1tf.:i'il1nt11m'i i.J'i::!fl'l'l 'll. ~t1.:i1llu!i.JmlJift1 /1 

(ml iHt1~ ~t1.:ii1ri1!:U1nu Gno il<iilflflJ~t1il\ll'i 

(12') tr1'iu'll1'W<it1v ~t1.:ii1ri11:U1nu do il<iilnflJ~t1illll> 

ift1 mm lJ1\ll'i~l'Wf111JfJlJlll'J'i::u1vJ1tf.:i'il1flt11m'i i.J'i::tfl'l'l fl. ~t1.:i1llutiJ\ll1lJift1 f1 

(m) i'l1t1~ ~t1.:ii1ri1!il1nu do il<iilnflJ~t1il\ll'i 

(12') 1:1"1'i!!'ll1'W<it1v ~t1.:ii1rh!:U1ilu &'.o il<iilnflJ~t1ill'l> 
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11'llfl 'iJ 'iJ 1tj ! 1J fl}J1 

(Gll) cii<itvlA l'i'v"iiri11.itn'W Gll,O iJ<iliflf].J-iBli'11 

(d) ri1fl1mvu l'i'v"iJri11.Jiilu do iJ<iliflf].J-iBli'11 
y y 

'1fv GJl.v ].J1'11~1'Wfl11Jl'j].JfllJ1g;1J11'Jtl1'il"'il1flB1fl11 1lJg;til'l'l "· .i'ti"!~'Whl'11].J1fB Ii 

(@) iiiBA l'i'v"iJri11.itn'W &'.o iJ<1liflf].J-iBli'11 

(t.v) ft11!!'111'W ftBtJ .i'ti "iJfi1 t.itfl'W &'. o iJ&tli flf lJ-iBli'11 

(Gll) cii&1tvlA l'i'v"iJri1hitilu d.o il&1liflf].J-iBlim 

(d) riiflmt~'W l'i'v"iJri11iltil'W do il&1liflflJ.ivlim 
y y y 

'1fv GJGll lJ1'11~1'Wfl11Jl']lJfll11g;1J11'Jtll'il~'illflB1fl11 1hg;tfl'l'l 'il. fi'Miifi1$(~~B 'hHJ 
?1 I ~ <=:!. I I 

( GJ) fl11lJ! u'W m l'lUftg;l'JNl'IB~lJf111g;'l11N &'.-Ii 

(t.v) iiiBA .i'v"iiri11.itn'W I.voe il<iliflflJ.iBli'11 

(Gll) m11t'111u&1vv l'i'v~iJri11.Jiilu bo :il<iliflflJ-itili'11 
y 

(d) tl1il'wmg;t'lfil'u l'i'v~!:ifii1.Jiilu @oo il&1~flflJ~Bli'11 
y y y 

fJB md fll1'111'il ft'B1J1l1'11 ~l'W m11nnatl 1'il~'illflti1m1 1til11111m11'1~,jv1u0 

'::'1 •q" ''ti"'"~"' ' ( GJ) fll1'111'il (l'B1Jfllfl11lJ! uU fl'.il'l!tft ~ l'l 1~ !'11fl1g;'Vl1 ! l'lt! 'll!fl1B"11'lfl 1Ult 1J um l'l!tft g;l') 1" 

'llB~tl1 (PH Meter) 

(t.v) fll1 '111'ilft'B1Jri11J iv Al ti m~Y\1il'lll1111lim1vg; l"lfAi1l~Ylmi'u (Azide Modification) 

' ' ' 
fl~tU'l11Jil t.vo B"fflt"lfm'livft' 11'lunm c:1. '.iu ~l'l~Bi1'W'l1~B1lim1vuflflru~flnlJfl11fl11Jl']lJlJ&1VlEJ 

q " " !'llfl 111J !'ll 'W 'JIB 1J 

(Glass Fibre Filter Disc) 

( d) fll1'111'ilft'B1Jri1cil'<i tvJA1 if m~Yi1il'lll1111lifl11 l'1!'11'Vl (Titrate) 
' y 

c &) m1'111'ilft'B11ri1ii-11fl <ig;mv1~ Vi"'l11ll'l 1 if m~Yi1iI'll!111111 m11 ~m mitt ~1~'1111"~ ru '11 IJfi 

B~ft'l!"lfft!'Jiaft' ~~~tll'l11Jfi mo& B~ft'l!"lfft!'Jillft' 1W1<11 GJ i'1 ill~ 

(bl fll1'111'ilffB1Jri1'1g; flti'W '11U fl 1tim~Yi1il'la1.U1li fl n fl11llV1l em vJ Vl (Imhoff cone) 
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( cil) fll'll'lTJIJftt11Jfi1u liJ''Wml:: 1'1JiJ"u 111' m::vh l\ill'J 1'1/1n fll'lfttll'lJi11'J~1'111ti::ma 1t&' 1!Wfl'H1 

• • 
ll1'HU fl'IJV 'll 1il'wrn:: 1'1Jil''W 

1q ~ GjSI o) 9V=.:::t o' 
("1) fll'll'l'l11Jftt11Jrll'l'l!fl!V'W !'Hfl'l::'l'll !l'll'J &'lf11lfll'l!IJM11'Htl (Kjeldahl) . ' 
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• • 
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• • • 
0 q ""'""' (I.I 

fl 11Jfl lJ fl1'.i'.i:;U11J'W l'YI ~ IJ 1 fl'YI A'W IJ \ll ff '.i'.i 

mifo61u llJ\llllJfl11lJ l'WlJll'l'.il & & !!M "Yl'.i:'.'.il'liU ruru~ ri ~!ff~ rnrn:;f flfJlfl WfllYIE "!! 1AllillJ 
u u ' 

!!M ~'lil~ YI. ft. k>& c;n& uX'1'111 A11lJll'l'.il G>Gld !! ,,; ~Yl'.i:'.'.il'lifl<jlJa muXt 'U1J'YIU111qJ~1 ii'fl'ilAflllil~rlU 
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'II v~ f lill '.i '.i" ~ 111u 11"'.i1'litJ1w 1\!mt'YIffU111 i\J~'l tt m:;ll 1 "l ~ 1A11mri1181u111\llllJ 1J 'YI u111i\JAu'l'i" fltJM m11 

f .)l'lJ'Wlll°1 i1m'.ifl'.i:'.'Yl'.i1~'Ylf Yl1Jlfl'.ill'.i'.ilJ'lilA ut1:;~ ~1n1>1ll illJ 11>111r'i 1u u:;il l'llV ~flW:'.fl'.i'.ilJ fll'.ifl 1Ufl lJlJtlW fl 
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!! ti:'. 1 A11fl11lJ! ii 'W 'liiJ1J 'U iJ ~fl w:; fl '.i '.i lJ fl 1'.i ii~!! 11'1 l( iJ lJ !! ,,; "'lil~ tl ltl 'W \lllJ l\ll '.i lI l'W fl1Uf)lJfll'.i'.i :'.lJlffW TVJ ~ 
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'J/ <;/ 'JI • • v 

'"W Tn "" '11lJlCJfl1llJ11 u llftCJl!lflYi ~ u <U' fltn>Yi NTW>:;'IJ'Uil TUflU i1if mill 111m\'J u hJmlJlJll'l>ilU 
,, 'J/ ' :v 

fl1'UfJ lJ m n :;'IJ wu Tn" 1'1 llJYi r'\1ttufl111u1h:; m rril 

'1tv "" inm.i,1h:;m'l'l'UB"~~u<D'l'lff»l'l1lJ'1t8 i,,, 8vm\'Ju i,,, lh:;1n'l'l ifo 
(fl) ~~u<D'flff»~f,1'1UU,11Juuu'1,08CJl~8ii1ttii1CJ 1ilufl11 GJoo !!UM 1wi'hJ1ilu &'.oo !!U'1" 

I I I 'J/ 

( 'U) Yi ~u <D'flffJ>Yi f "lfl!! u ,11Jw1u'1" 08 mVl8iil'l1U lfJ lflU n11 &'. 00 UU'1,'\Ju1u 
'J/ 'J/ ' 'J/ 

'1tv d. lJll'l>ilUfl1'1JfJlJfll>J:;'Uwt11Yl"111nYi~u<D'flff'l>'11lJ'1Jv "" (fl) ~<nihh ~,,;81ui1 
~/ I <JI ct I I 

(G>) fl1llJluUflJfll!(l:;f!l" (pH) '18,lJfll>:;'l111" &'..&'.-ff.o 

(1'v) ii18~ (BOD) ~8,1Jri111hilu ""o il'1i1flflJl'!8i11'1> 

(.,,) ffl>!!'U1U'18CJ (Suspended Solids) ~v,1Jri1hhilu do il'1i1flflJl'lfJi1'1> 

(d.) l'J:;rnrnm!n (Settleable Solids) ~1nl'iri111.hilu o.&'. il'1i1flflJl'!Bi11'1> 
• • 

(&'.) Yi~Wff (TDS tt!v Total Dissolved Solids) ~8,1iri11YllJ'Uu111flU5lJ1tuffl1'1:;mv 
• 

1uu i 1'111'11lJUfl~ 1ihilu <"£ o o il'1i1 flf lJwBi1'11 

(b) cM'11vl.l (Sulfide) ~v,1iri1 hhilu Gl.O 

• 
(d) il1iiuum;1'Uiiu (Fat Oil and Grease) ~v,iiri111.hilu 1'vo il'1~flflJwBi11'1> 

,, . 
!1U!!l'J 

(G>) ii1v~ ~8"l'.iri11:i.i1ilu 1'vo il'1i1nflJl'!8i11'1> 

([,,,) ffl5U'U1U'18CJ ~8,1Jri11ihilu GnO il'1i1flflJW8i11'1> 
'J/ 'J/ ' 'J/ 

'1f 8 b m>l'l>111ffv'Umlll>i1ufl1'1JfJlJfll»:;'IJw'll iY1,111flYi~u<D'flff» ini '1111ifln ~,,;81ui1 

( GJ) fll11'11111ff8'1Jrilfl1llJ!lJU fl1fll!(l:;W1" l tt fl>:;Yh lflfJl '1f m~ fJ"lflfl1llJ! \'Ju fl> flit(! :;\ii1, 
• 

'UfJ,Ul (pH Meter) 

(1'v) fll>m111ffB'Uri1u1v~ iii'm:;l111'1CJ'l.fi11lm>v:;1'lf'1 llJ~Yl!fl~U (Azide Modification) 

~flt\!'111,]il 1'vo 8"ff11'lim9ivff 1\'Ju11m &'. 1u ~l'll'l8ti'utt!v11im1tu~fttu:;m1lJm>fl1'UfJlJlJ'1YllJ 
9 ,, " t'l1fl1llJ!'11U'll8'1J 

("") fll>l'l111lff8'1Jrilff l>U'U1U'18CJ 'l nm:;l111 '1CJ1Jl m1m8,NlU m:;f! llJ mv" imifh (Glass 

Fibre Filter Disc) 



'ttu1 

(«'.) fll'i\ll'1'ilfft11Jftl\ll:'.flllU'ttUfl 'ltt'm::Yi1 t'1CJ'l~1lifll>fl>1CJVlJ!lt1vlV1 (Imhoff cone) 

'IJU11'11J»~ G>,ooo IJfl1Jlfl'rl!'lfU~!lJ\ll'i 'lunm ., ~1 llJ' 

i\''eitirni;iiJ G>o&' t1'ffl!'lfm9ivff 'lun&n ., ~1 tm 

(b) fll'illl> 1'ilfft11Jfi1ctl'a 1vJ.l 'lii'm::Yi1hw'l~1lim>1'1!\ll'i'l'l (Titrate) 

(o>) fll>lll'1'ilffll1Jft1Yitmgu 'ltt'm::Yi1 t\ill'Jllifll>!'il01'1Tlfo (Kjeldahl) 
• 

( cd) fll>lll>1'ilfft11Jfi1l11ll'uua:: 1'1lll'u 'ltt'm::Yi1 t1'1CJ1lim>ffnlllfl1CJ~1Yi1a::mCJ u.i'11wn'tt1 
• • 

u1'ttu fl'llt1,l11uuirn:: 1 'lluu 

<if v o> fln ftl'ln1u1tw ~ 1u 1uu tla, 'UV'~ ~u ,Jill ff» \ll1JJ<U't1 i.,, 'l ii'i\' t1\llllJ'l1J ll'4tyllll'lii'Yi1 

m>,J l'lff»~ ~u lllllJfl0'1f lJWi 1fl 1CJfll> ,)lllff»~ ~u 'If~ t1 '11Jt1'4 tyllll 'lii' Yi lfll>,)l'lffn~~ u \llllJU>::mrr 
I I I !j,/ ' 

'UtMfltw::tlij1~ ntl1J'i'i 1"'cdb M1u'i'i 1"'d 'l'lt]fl'llflWU '1'1.ff. 1"'&'G>&' 'i'i1f!Yi1m>,Jl'lff»~'ul'l'.iu'i'i 

"' lJUlfllJ '1'1.ff 1"'&''7lG' 

• ff v cd ti 'i:'. mrru'l tt''l ~U,rllJUlJ!!l'l'.iutl'\il 'illfl'.iutl 'i:'. mrr'l U'il'lffl'il'il1'4!1Jfllll!l'1 u iliu, tl 

tl>::mff tw '.iuYi o> 'l'lt]ff~nwu '1'1.ff. 1"'&dcd 

{J,~'1'11i ~CJ::1'1'1i''lf 
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'lh~mJfftl'!fl lH!JUUflllUfffllll 

JJMIJfffl1Jl\llVU1'1'u 1n{fou~Wlln\l!11'lfl'l'1Ultiu1>11'1 

JJ'nu1Jfffl1Jl\llVUU1lW 1 Hifou~Wlln\l!1l'lfl'l'1UltiU ll11'1 

""'""' .... ""' ""' <v <I' 
U\>lff1Ml1U\l!'l'l\>11J1111'1'1U111Un111Jffll!\>11 

1u~urnoii1>11'1'1u 
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