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Abstract 

Project "Environmental Implications of the Subsidence of Bangkok Metropolis" is based 

on the land subsidence rate in the project area, east bank of Chao Phraya River for the area of 

about 650 square kilometers. The results of the study show that in the past 20 years some part 

of the project area has subsided more than 1.0 meters. The main cause of land subsidence is 

from high rate of pumping ground water for a long time. In the past, both public and private 

enterprises were using ground water as a major source of water supplies because of not enough 

distribution system. Since some government agencies have proved that land subsidence rate 

was the result from pumping ground water, several remedial measures were introduced 

including stop pumping ground water. Eventhough the measure is in effected but pumping 

ground water is still going on but smaller in the pumping rate. It has shown that reducing in 

pumping rate can also reduce the subsidence rate. The impacts caused by land subsidence is 

a long term impact that caused several types of damage such as engineering and flood 

aspects. It has changed flow direction of surface run-off instead of flowing to river it flows to the 

lowest part or the highest rate of land subsidence. 

Measure in protecting from land subsidence problem is quite difficult with very high 

investment cost. Example on flood protection measures that has been using both structural and 

nonstructural measures for the project area was estimated in 1997 of more than one hundred 

thousand million Baht. For other infrastructure investment projects that has to consider the rate 

of land subsidence during designing period caused higher investment cost. Even the road that 

has been raised to higher than flood level has caused a lot of problem to the people living along 

that road because of surface run-off is running to the lower area. 

Responsible agencies have to really control in reducing the rate of land subsidence by 

setting strictly control measures such as stop purnping ground water, strictly control on land 

development and give more information to people on causes of land subsidence problems. 
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3.2) 'Yl1Yl tIln1'Yll~Ull~1'Yl til (Ecological Resources) 

3.3) Tlrn,hm11i1.h::lt1-nll""lJel~1Ill.~rf (Human Use Values) , 	 , 
dA 6'. 

3.4) 	Tlrn111Yl"ll1~"lJel~1Ill.~tI (Quality of Life) , 	 . 
4) 	 ~1tl LL~::L~ll.elLlll.::llll.l'Yll~ ll~::1Ilmm1 1ll.m1T111JTl1IU el~nll.ll~ ::Lln"b~ ~m::'Yl1J 

~~ lLJ~~el 1I'Yl n ~lmnnm1'Yl1~ !i11"lJ El~vrll.~ll. l yj ellUll.lLll.ly\l~ LL ~::lrrm1tlnu~ 
., 	 :.J 

0

~1'VI11J'VI'I.b tI~lll."lJ el~~~111Tl1]1Jl ~lL~::lel n-nll. 

.., 
1.. 4 i'U<?l fll~nl1~n'rtl 

<-	 , 

LL~::~ll.l1~n~T~ln 
<

w,b tI~lll.~h~") ~~"lJ el~111Tl1]Ll~::lel n"llll. 

2) 	 111J1111~~m1~n~1 1'1ltl ll~::lLTl1l::~5mlm1y\~~~1 rJelll.'VI~~~~LL~1J Yl . ~. 
2521-2524 1~ tlm3JlL~ti~y\'VI11 m3Jy\1Yl tilm1l1rn lL~::~mUULy\Tllll.1~ ~m~~ 

LelL'fitl 1~ tI~1,rn~1ll.Tlru::m13Jm1~~ ll1~ ~el3JLL~~'1ll~lLUll.~~it1J fru.ll.lm~m1 
'IJ • 

3) 	 i lTl1l::~nT:lLtl~ tlmLtl~~~n~rn::y\l~m tllllYl~Lil~~ln m1y\1~i\l"lJ el~vrll.~ll.1ll.• 
1J1L1 rnvrll.~1m ~m1 

4) tl1::LiJll.~~m::Y\1J~~LLJ~~el3J~l~") m3JLlll.ly\l~"lJ el~~l,rn~lll.ll.lt11Jlml~::LL~ll.~~ 

Ul~~el1l 

5) a'1tlLL~::L~ll.elLlll.::Llll.1y\l~LL~::3Jlmm11ll.m1T111JTl3J U el~nll. LL~::lLn"b~~ 

m::Y\1J~~ lL1~~el 3J ~'VI '\.l.1 tI~lll."lJ el~J'~111Tl1]LL~::l eln"llll.~13J11mil1tltl5u~i.~ 

3 
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• • • 
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LltUI1 v 

• L~l,~~~~'Ib~L't,mw: LWn:~'~tf1U.::tU~f1 

• 'tl..[tQd~[l::LtM' ~~L'Ib~'Ibtf1t~~tLUn:r;Jf,t!>'J:.LU~~t::~~~, 'Ib~'~E-L'L~ ~'tt~t!>~'~f1u.::J:.U~f1rr.um::~'m--y 

• I,'~Q rt:~n.l~tLU'ttt tLUtt!>Lrt: ~t~L'LU.l'tt" L'~LmtL~~tLUL'~rr.'tt~n:~,~~'tt[}'::~LRU~tLUL'~rr.~f1 

rr.um 

tLU~L'~~~.!tHLUMLl1k1'tt~'1it~~mL'lblW'lb2L~l,::r;J::J:.£-tL'~~~" 'tt~'tt2L~l,::r;J::J:.'lbt'tl~'~E-I.'L~~'Ib~' 
" ,. 

• J1t,¥:l1J:.Ln:Lk1[tl::HL~'Ib~~~,~lUJ:.LU'lbLl1k1 L't~L'Lf1'1bt r;J ~l 'Ib~'Ib~"L'~ rr.l~ ~J:.U.J:.LU UL~'Ib~~~'~n.U.::W 

• ~f1UL~'Ib,.tAJ1t L'Gm~~~~,r;J ql.J:.LU'tt1.'tU Ln:::J:.[1f1L'£-l.L'~~1!'ttll.Lll.::J:.[1'1b~lr;J ~'::mrr.'ttt ::m rr.UU.~l'Ib~ 

~~mJ:.Ln:W~r;JL~r;J~mLl~rr.um::~'m~L'GGJ:.LU~~'J:.LUn:r;Jf,~'~~L'G~~Lf1K!~Ll1::LM'I:!,r;J ~U1tL!,A 'tt~ 
• 'Ib~L'G rr.l~~J:.U.J:.LU~~'J:.LUUL~lUJ:.LU'ttLl1k1 Lr--L'Ll-U MLl1'1bt 'tt~'J1t,¥:l1J:.Ln:W::~ p.r;J~~LRU~J:.LU 

L'J:.t!>r;J~1f1U.::J:.U~f1 

ULHG'tt' G~~f1'1bf.!'::HLG ~U, U.f1U.::W ~f1L'J:.~L'Lf1'1btL'n. 'ttrr.~U'u'f1u'::W~Hrr.' U"J:.LU'tttr;J Ll'W Ln:'ttl'lbL~ f'1;!1 t::ff' ::: P .,f"t:::fF' I,y1 0 

'It1 Ln:::J:.f1f1L'n: ytJ:.Lu~~lr;J ~l 'Ib~11.~L'Grr.l~~J:.U.J:.LU ~~,Lk1UL~'Ib~~~'~f1u'::J:.U~f1rr.W"J:.LU'Ibt~~Gtk\, 

J:.LUJ:.~ Ln:L~~~L'G~ 'ttll.U ~,::~" ~Lf1K!~Ll1l.'~1it ~f1'1bf.!' n:G~L'LU.::~"L'J:.~ L'Lu'L'~r;J Lk\,r;J~' n: Ll~~~'J1t ,. ,. 

G~L'~ 'Ib~~~'~ ~ L'L~'lbL~'Ibtr;JL~r;J~mLl~I.'~Ul1~::J:.~n:~'~l~Lf1K!~Ll1L'Grr.t1.LL'r;Jl')tk\,~~' ~Z:9Z: "krM 

U~" L'i>L~l ,::f3::J:.L'lfl. 'Ibt t1.~'Ib~L'Grr.l~ ~J:.U.J:.LU UL~~~,~f1U.::W~f1'1b~'1it,¥:l1J:.Ln: W ..J:.~'lbL~n: MU.'L'W
. . 

'tlt'lb~'Ib~L'Grr.l~ ~J:.U.J:.LUI.'G rr.n:G~~l" L'~f1U.::W~f1 LRU~J:.LU" L'~~' r;J~~J:.LUL'J:.~1 

n~~t::~L~~L~~}t~~l::~/1 s· ~ 

t~nL.\o1,n:MlA't'tuntn~t1.~t'Gn.(,~~tlAtL.Ut'G n.n:G]I ~(,"t'~I1lA:;W t:l HL.RU ~tL.U 
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.J 
UYlYl 2 . .~ 

G1'1l1'Vi't1d11.111 fh1~~fl ~nl3-1 

2.1 ?t1l 1 'Vi tY'Jlt1 

m\lL'YlYUJ'VI1'Um ~\l El £.l111LL3.hilL,)lYfJ::rn~1\l,;)1m.hmLa.hil1.h:::IJ1 rn 50 nh LlI~j ij~'U~~\l. ~ 

'VI1I~ 1 ,568.74 ~ljl\ln1~LlI~j n1\lL'YlYlll'VI1'UmLu'U~'Urhlll'lJEl\ln';)mjllffl~qJ ') 'lJEl\llh::L'Ylf'lLnmJ 

'Ylmll'U i,3J':hmj~m~n mjYllrn"lH.Jmjll 'VIlb[Jjl"lfmj mWllI'Ulf1l1 LL~::5'U') an:lJ1n:lJ1[J rll1i
• 

m\lL'YlYlll'VI1'Uflji,~L,;)1ruL~U1~1'U~nBrn::'lJEl\li\lflllLlJ El\l El £.l1\lj1~L11 lJmjUl [J ~'U;)lWlJEl\ll.h!:"lflm. ~ ~ 

1'U"lf'UU 'Yl L"lll:1J1~\ljmlmL~!:'VI1\l1'Urh El £.l ~ ~ El~ L 1 ~1 
~ 

L~El\l,;)lnm\lL'YlYlll'VI1'Um~\l El£.l111 LL3JJ1L,)lYlj:: rn rll1ij::~u~'U~'U1~t1~1hllJfl1ll1~\l. ~ ~ 

LU~[J,;)lnJl'Yl::L~1.h'Un~l\l (1Ym.) l.h!::IJ1rn 1.0 LlIm ,;)lnmj~~'U1LlJ El\l El £.l1\lj1~ L11 rll1i'VIlb[J 
" ... . 

\l1'U~1U ~~"lfElU~El\lYl [Jlrnlli~'VIlj::UU~lIiljrntl1Ilfl Ll~::~lIiljrn,Jmj1iLV; [J\lYl El~ Elfl1ll1~El\ln11 
~ ~ 

i,3J1Til::Lu'Uj!:uum1,;)jl,;)j mji~'VI1Jl~1I LL~!:Jl1i m1')~1::UUj::1J1 [JJl mjlhu~f1 rnIl1Y1Jl~\l 
LL~:;rhi~'lJ[J::lI~tJ El[J LU'U~'U ,;)In ~rn'Umjrn~r.h'U:IJ11'UEl~~';)'Un\liJ';)';)u'U ';)::LV; 'Ui,~El£.ll\li~ L,;)'U11 

~ .
".;. .r

mlll~El\lm1'lJ El\ltlj::"lfl"lf'U 1 'U~nBrn::~l\l ') LYllI'lJ'UEl £.l1\lj1~ L11 LL~f11111 ~l:1J1jnl'Umj~ ElU ~'UtJ\l 

mll1~El\lmjLu'U1t1El £.1l\l~lil 1 'U1J1\lflf\ln Lu'Um1~1 Lit'UmjLYlEl mliJqJ'VI1LQYll!:'VIltl ~\l1 'Uj::[J!:[J11 

nl~nElliLn~r.J~m!:'YlU~El ~1111::LL1~~Elll Ll~::fI rnll1Yl.:n-l ~1.1 El.Jth::"lflm~ El £.11 'Ul'lJ~m\l L'YlYl 11'VI 1'Uflj, ~, 

El£.1l\l:lJ1n 

1 'U nlj~ n Bl r.J ~ n j:: 'YlU ~ \l LL 1 ~ ~Elll,;)l n nlj'Yl j~ ~11.1 El \l~'U~ 'U1'U L1.1 ~nj \l L'Yl YllI'VI1'UfljLL~:: 
mllrn'Yl~ thw,;)ljrnl1~ [J~11t1LLtr1El1,;),;)!:13Jiilmfl1~~~11i,~riElliLil~r.J~m!:'Ylu~\l Ln~trElll LL~ tlli,~ 
1Lml!:tKLL~!:tlj::LiJ'UEl £.l1\l ~::La [J<il LLtr1 ,;)!:LV; 'Ui,~El £.11 \li~ L,;)'U11~rn'Umdrn'lJtl\lnTJ'Yld~ ~11.1 El\l~'U~'U, 
nElliLn~iJru'VI1~~El\liimjfl1UfllI 11 El\lrl'U LL~::LLnl'lJtl £.1l\l d\l~l'U LYljl!:,;)ln~1l1Y1,1';)';)u'U1~riElli 
~. . 

Ln<iliJru'VI1~El L~El\l13J1lmjLn~iJru'VIllhYhll mjLtI~ [J'ULLtI ~\lfif'l'Yll\lmji,'VI~'lJEl\lJl1 'Uj::UUj::1J1 [J 
~ ~ 

J1Iijjll"lfl~ mj'Ylj<il~1'lJEl\lU1nrn~'U~'UjElU ') Ellf11j LL~!:LU'Ur.J~1iLn<ilfl1111 L~[J'VI1[J~ElEl1f11jLL~::
• 

~\lri El ~fl\l mjEl Eln LLUUri El ~fl\lj::UU ~lIild rntl11lTI LL~:: ~lIiljrntlmj~El\l L~ Elmj'Ylj~ ~11.1 El\l LLrJ'U~'U 
~ ~ . 

~\lLu'UmdL~lI~'U'Yl'Umdri El ~fl\l LU'U~'U ~\l~'U~\l~El\liimd~nBl1 'U11 [J~::La [J<iI~l\l ') 'Yln~l'U L~Elli 
d ~ I AjQ.J" ..., 

'Yl11U n\l r.J ~nj::'YlU'Yl L n~'lJ 'Utl rn\l LL'Yl,;)j \l 



• •• 

m" L'Yl~ lJ'VIlttmL~ri tJ~"LUtt l1'1fmU"lJ Eh'lU1::L'YlflL'Yl rJttlttnll 200 tJ iin11"lJ £J1 rJ~l"lJ tJ"~ll.~ 
• 

U~nLi11" (Built-up Area) tJtJnLU'YlnYifl'Yll" LL~::L~hJ1~LUll.lJ'VIlttm (Metropolitan) 'VI1tJ~L1rJnnw;h. 
n1"L'Yl~3J 'VIlll.mLL~::mlJ rnSVl ~ ~"1ULLUUn11 1 i~~w;nn tJ~~ t1"u';),nJlI.fl" LUll.LLUU n11~ Li3J~ ~ll.. 

~ 

.~ 

(Mixed Land Used) 

~"LL~tJ ~.fl. 2503 LUll.~lI.m m"L'Yl~lJ'VIlttfl1L~LU~rJll.'1.LU~"n11UnmtJ"'VI~lrJfl~" ,;)ll.t1"tJ• 
~.fl. 2540 U1::ntJU~lm"lJ~m1unmtJ"-#"'VI3J~ 38 L"lJ~ 152 LL"lJl" (m11"~ 2.1) 1~rJii~tt~1llJ 
1 ,568.7 ~111"n1~L3Jm ~1'V1i'u1l1.tJ ~.fl. 2541 n1"L'Yl~lJ'VIlttmL~LYi3J-;ill1.lttL"lJ~Bn 4 L"lJ~ 1llJ• 
LUll. 42 L"lJ~ 

d 
m11"'Yl 2.1 

iJ ~.Y1. 

2503 

2513 

2523 

2533 

2536 

2539 

A' .d 
WU't1 

(<111. 03.1.) 

96.4 

189.4 

1,568.7 

1,568.7 

1 ,568.7 

1 ,568.7 

tl'Untl/LtI<1I 'Vi 3.1 1 m'Vi <11• 

23 eJ1LJltJ 1llJ-;)"W1~ lill.U1• 
24 eJ1LJltJ 

24 L"lJ~ LUlI.m"L'Yl~3J'VIll1.m tJ 2515• 
36 L"lJ~ LYilJ1fll. 12 L"lJ~ 

38 L"lJ~ L~3JL"lJ ~~ll.LL~" LL~:: Lilli. 'VI ~l" 

40 L"lJ~ 

, 


"" ~I '"... 1 .r A ... .....:t ..1.1
m"L'Yl~3J'VI1ll.fl1 ,;)lI.n"lJ ~.fl. 2540 3Jn11L~U ~"lJlI.L1tJrJ ~ LL~::Ln~n11"lJrJlrJ~1"lJtJ"~ll.'YllJ~n. ~ 

Li11" (Build-up Area) LL~ tJtJnm';)tt1ll.iJ';)';),rll.Lilm1mLtl"~lI.~mlJ~m~rn::m1L~1J1~"lJtJ"LdtJ~ LiitJ"• 
L~ 4 cilll./L"lJ~ ~"ii' 

1) cill1.1';)n~1"LiitJ"Lril mtJ1Jfl~lJ 3 L"lJ~ L~LLri ~tt~L"lJ~y.j1::ttfl1 (LUtt~lI.~LL1m~lJ• 
"lJ tJ" m"L'Yl~ lJ'VIll1.m) L "lJ~iJ tJ 3JU111J~~1vll rJ LL~::L"lJ~ ~3Jl4'lI.lil" ~. ~ 

2) cill1.hn~1"LiitJ"Iidn,;)'VI1m"lJ~LiitJ".fftt1l1. mtJUfl~3J 17 L"lJ~ ~tJU'YllJ-rtt 1Jl,,-!'n £J1l1. 

lI.1l1 ~lid Ul"T1mL'VI~3J ~~~ 1J1"~tJ ~nnL'Yl 11"1lL'Yll ilrJ"lJl1" fl~tJ"L~[j ';)~,rm lill.1J1 fl~tJ"~ll. 1Jl" 
lit QJ " II . 

ntJmXtJrJ Ul"ntJn1'VI qj LL~::~lI.LL~" (LLrJn,;)lm"lJ~il[j"lJl1"LL~::L"lJ~'VHYlL'Yl) 

3) inll.L"lJ~LiitJ".ffll.nm" mtJuTI~lJ 11 L"lJ~ ~tJ ~1::b~ U1::L1fl 1J1"L"lJlI. 1J1"n::iJ ~1~~• 
Tn U"rllJ U1"~~~ Jl1;;L,;)~ru ,;)tJlJ'YltJ" d1Bn -ru1lli:: LL~::ff"m'VI~l" (LLtJn,;)lm"lJ~u1::L1fl) 

'" 41 :v'U 
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0

4) V1UL'lJ~iUUeJn'V\1tl-nl'iUii tl\l mtl'lJTHUJ 7 L'lJ~ ~ tl iJU'lJ1 ~ tlULii tl\l 'VIUtl\l"il tln 

~l~n1::U\l ~~\liu 'VI UtI\l LL'lJ1.I LL~::'lJl\l'lJULYi rm
• 

n1\l L'Yl'V-l1.l'VI1Ufl'd LUUWU1 tJ\llU'lJ~l'd'dl-nm'd,hu11tI\l~ULLV;\l LL 'dn~iJ LL~U~~U1 LUU"lJ tl\l~l• 
Ltl\l 1~ tJ iJ LL~Um'dU nml\llU1l1tJ1~n'dtl'lJ LL~Uvr~Ul L~'d~;jn"il LL~::i\lfl1.l LL V;\l-nl~fll'lJTlnuLU 'lJru::d 

~ 	 ~ ~ 

n1\lL'Yl'V-l1.l'VI1U,fl'dtl v1U'd::'V\')l\lLL~Uvr~Uln1\lL 'Yl'V-l1.l'VI1Ufl'd \l,U'lJ~ 4 (2535-2539) ~\llmt"il::fl'd'lJl1'd::~. 	 .~ 

"il::nl1~ tlLU~LL~U~~Uln1\lL 'Yl'V-l1.l'VI1Ufl'd UU'lJ~ 5 (2540-2544) "lJru::L~tJlnULL~U\llU'd::~'lJUltJ'lJl!'J 
~ . 

m'd~~Ul-nl~nTh~\l"il::LU~ tJULUULL~U~~U1 L~'d~;jn';) LL~::i\lfl1.l LL V;\l-nl~ \l,U'lJ~ 8 L-nuntl.... 
"L3i v\l tLli\l1Glll\,fi~~3J Lta::m~Ll\,La U" ~m ill 'VI 1.11 tJ"lJ tl\ln'd\lL'Yl'V-l1.l'VI1Um1UtlU1 fl~ ~1 tIL'VI~ 

~1mJ'''il''ilUUn1\l L'Yl'V-l1.l'VI1 um ~1'd\l ~mU::LUULii tl\l'VI ~1\l"lJ tl\l U'd::L'Yl~L 'Yl tJU'd::n tl'lJ~l tJ tl\l~U'd::n tl'lJ~ 
0

~lYlqJ ~\lii. 

• 	 dJULiitl\l~m;~Ul~Uli'd'd1.l iii-n1.l;ai~-n1.l-nu ihtln~n~rn"lJtl\l~ULtl\l ~\liimuu 
'dln'lJ tl\l i\l fl1.lL'Yl tJ 

• 	 LUULii tl\l~ tll'dtJ::1id'd1.l~1\l-nl~'VI t\lL'VI~Lil1.11~\l"illn~::lUtltln LL~::~::lu~n U::UU 

nUtl v 
'lJ 

• 	 LUULii tl\l'VI ~l\l~\lLUU~UrJn~l\l L~'d~;jn"ill~ tJdl1.1"lJ tl\lU'd::L'Yl~ t1\lLLJJ11~n~rn::m'd 
'lJ ... 

L~'lJl~'Yll\l L~'d~;jn"il"il::LU~ tJu,"illn U'd:: LIl'Ylli'dn"ilU'd::Lll'Yl'VIrt\l ~~ nU'd::Lll'YlWct\l LL~ 
... 	 • 'lJ 

n1\l L'Yl'V-l1.l'VI1Umn rJ\lLUULii tl\l~ iJ 5mlTnl1.1L,;)1ill'Yll\l L~'d~~n"il ~\l~ ~~,tUL tl\l 
'" cv .u 'U '" 

n1\l L'Yl'V-l1.l'VI1 Ufl'dLum~ii tlU~UrJn~l\l'lJ tl\ln';) n'd'dmn tl'lJ'Yl nU'd::Lll'Yl"lJ tl\lU'd:: L'Yl~L 'Yl tJ 11111 ~lU 
• 'lJ 	 • 

Lm~;jn';) i\lfl1.l m'd'lJ1'V11'd m'dfl1.lU1fl1.l'lJU~\l LL~::~U'] 1~tJ1uu 'V-l.~. 2462 n'd\lL'Yl'V-l1.l'VI1Ufl'diJ 
~ . 

U'd::-n1n'dL~tJ\l 526,855 flU L~1.I;1ULUU, 890,453 flU 1,831,507 flU 3,659,474 flU 5,159,232 flU, 1u, 

U 'V-l.~. 2480 2500 2514 LL~:: 2524 ~11.1ih~'lJ "il::LY;UL~111u-nl\lL1~1 62U~tl~\lLL~lJ 'V-l.~ . 2462 

t1\l 'V-l.~. 2524 ~lU1UU'd::-n1n1"lJ tl\ln1\lL'Yl'V-l1.l'VI1umt~L~1.I;1U"il1n 526,855 flU LUU 5,159,223 flU,
• 

'VI1tlU'd::1.I1rn 9 Lril LL~::Lri mmtJ'lJ LYi tJ'lJ~lUlUU'd::-n1n1n'lJ-;)1u,lULii'tl~"lJ tl\ln1\l L'Yl'V-l1.l'VI1Ufl'd ~\l iJ• 
~U~'dl1.1 1,568.74 ~1'd1\lnl~L1.Im 1uu 'V-l ..~ . 2462 fll11.1'V1U1LL\.i.U'lJtl\lU'd::-n1n11UL'lJ~ 

n1\lL'Yl'V-l1.l'VI1u,m iJ L~ tJ\l 336 flU~ tl~1'dl\lnlm1.l~'d LL~1ulJ 'V-l .~. 2524 L~L~1.I;1Uii\l 3,037 flU~tl~l
• 

http:1'd1\lnl~L1.Im
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l'U.".lh-1U ~.fl . 2526 n-1 2537 ~1'U.l'U.th::"lnml'U.L"lICitm-1L'Yl~3J'VI1'U.Yl1 Citl3J~lCiti''U.'Yl::Lihmtlu, 
~1,zn-11'U.'Yl::Li'irm11'1!l-l)f m3Jn11Unmtl-1 m::'Yl11-13J'VI1Citl'YlrJ ihh'U.l'U.L ~3J;}'U.LLi::l::i::lCiti::l-11'U.LL~i::l::u 
~13JLL~Cit-11'U.m11-1~ 2.2 lCit £Jl~Lm£JuLYir.JUtlU~1'U.l'U.U1::'llln1"l1 tl-1rY-1U1::L 'Ylfl :a-11'U.tI ~. fl. 2536 

Ylll3J'VI'U.l LL li.'U."lI tl-1U1::'ll1 nwu.~£JrY-1th::L 'YlflL til tlU 114 Yl'U.~ tlm11-1 iilm3JCit1 1'U."lI ru.::~ 
n1-1L 'Yl~3J'VI1'U.Yl1iiYlll3J'VI'U.1LLli.'U."lI tl-1U1::'ll1 mLu~ £JU1::3J1 ru. 3,552 Yl'U. ~ tl m11-1 iili::l L3Jm, 

1 'U."lIru.::L~ £J1tl'U.l<iliin11-:ilCittllih3J::l'U.U1::'lllmLLi::l::n11LYl'VI:: iJ ~. fl. 2513 2523 LLi::l:: 2533 

. (m11-1~ 2.3 LLi::l:: 2.4) :a-1~::L~'U.l~ll~l'U.'mU1::'lllm~tl cil'U.L·l.ICitn1-1L 'Yl~3J'VI1'U.m~1 nn11-:ilCittll~13J:: 
'\I " 

1'U.U1::'ll1 mLLi::l::n11LYl'VI:: ~::ii3J1 n nll~1'U.l'U.U1::'lllml'U.'Yl::Lij tJ'U.11'1!l-l)f GflL 'VI ~ 3J1~1nn11Vl £J~'U. 

'lI tl-1U1::'ll1 m~l n -:il-1'V11Cit~1-1 ') ri'lU1::L 'Ylfl ~L"1l13J1 n1-1 L'Yl~ 3J 'VI 1 'U.Yl 1 L~ tllCit ~U1::~-1~LU~1:: L'li'U. Lyj tl 

n11~n'l!l-1 Lyj El'VI1-11'U..,h LtJ'U.~'U. :a-1Yl'U.L'VI ~ldiT-1n tlllii ~'U.~n'U.llii ~lml1 'U.-:il-1'V11Cit L~3J tll1'VIL'U.n11 
... '\I 

11-1 LL~mlm-1 n11~1-1 ') . 111 £J1'U.L"liCit m-1L 'Yl~3J'VI1'U.Yl1 ~::~tl-11i-;)l 'U.1'U.~El ti Ell~£J~1-1 ~-1~::ii~1'U.1'U. 
, '\I '\I 

U1::'ll1 m3J1 n nll~1'U.1'U.l 'U.'Yl::Lij £J'U.11'1!l-l)ffi tl'U."1l1-13J1 n 

~ £J1mrnn11m::~1 £J<il1LLi::l::Ylll3J'VI'U.1LLli.'U.U1::'lllml1£JL"lICitWl'VI~UU ~. fl. 2533-2559 Citl3Jn11 

rh'VI'U.Cit111~tl'U.1YlCit11 3 1::iu (Citl11-1~ 2.5, 2.6 LLi::l:: 2.7) ih'VI~uu1Llru.~'U.~lYl1-1n11 -;)1'U.1'U. 25 

L"lJ '" ~.J",::l'U.ElEJn"ll EhHl~htl L,r1~J::£J1 of 



A 
~111-1~ 2.2 	 LlfhJULYim.r;i1lnUlh::,nn1 fl113Jv\U1LLUULL~::a~11m1L~3Jlh::'nn11::Vr:h-11h::L 'Ylfl 

L'Yl[..ILL~::n1-1 L'YlVol3JVl1Um• 

iJ tJ"i::Lf1~l't1U n"i\I L't1 VUJ 'VI1 1U\"i• 
,j1"1\n.h::~nm fl113nm1LL"" 

(lilt) (;l'i. n3J.) 

O~'i1n1'iLfi3J 

(%) 

,j1"1"lh::~nm fl113J,m1LL"" 

(Git) 1iI'i.n3J.) 

O(;l'i1n1'iLfi3J 

(%) 

2526 49,515,074 96 5,018,327 3,199 

2527 50,583,105 99 2.16 5,174,682 3,299 3.12 . 

2528 51,795,651 101 2.40 5,363,378 3,419 3.65 

2529 52,969,204 103 2.27 5,468,915 3,486 1.97 

2530 53,873,172 105 1.71 5,609,352 3,576 2.57 

2531 54,960,917 107 2.02 5,716,779 3,644 1.92 

2532 55,888,393 109 1.69 5,832,843 3,718 2.03 

2533 56,303,273 110 0.74 5,546,937 3,536 (4.90) 

2534 56,961,030 111 1.17 5,620,591 3,583 1.33 

2535 57,788,965 113 1.45 5,562,141 3,546 (1.04 ) 

2536 58,336,072 114 0.95 5,572,712 3,552 0.19 

2537 59,095,419 115 1.30 5,584,226 3,560 0.21 

2538 59,460,419 116 0.62 5,570,743 3,551 (0.24) 

2539 60,116,182 117 1.10 5,584,963 3,560 0.26 

~3J1 : 11£J-11Ulb::-,)1iJ 2536 "lItl-1m-1L'YlVol3JVl1Um• 
Vl3J1m'V\~ : ~u~lh::L'YlflL'Yl£J 513,115 ~111-1nl~L3J~1

• 



1'tI1ii ,j1M.,\.uh::~f1m (AM.) ,j1M.'M.th::~f1n"i (I'IM.) ,j1M.'M.l.h::2f1n"i (RM.) fm.Ia::~tltJ ftllJ<I::GitliJ 

tJ'IU1.2513 tJ 'IU1. 2523 tJ 'IU1. 2533 iJ'Iut tJ'Iut 

2513-2523 2523-2533 

U1~l'lJW~El'" 186,407 355,639 607,880 6.67 5.51 

ljj<l~/'il~~n1, 
U1~ n::tJ/ii~ ~lJ 87,879 236,141 599,270 10.39 9.76 

11l1~ .....rfn 

uUln 91 ,753 117,845 79,567 2.53 -3.85 

U1~n<lntrmJ/U1~ 187,193 342,967 328,927 6.24 -0.42 

U1~n<lnl'V\qj 74,506 93,044 96,242 2.25 0.34 

'il<llJ"yW~ 93,667 187,541 311,861 7.19 5.22 

1U1~"1i"'Lrirm 
~ .. 

"l~~/U1~'IHJ 283,108 431,939 574,076 4.32 i89 

f)1l<l~~'" 126,687 129,407 124,523 0.21 -0.38 

1l1~n1::U~ 29,459 39,536 77.358 2.99 6.94 

ii".1.[S 36,671 51,353 103,403 3.42 7.25 

'V\U!lJ'ilEln 40.428 46.585 56.461 1.43 1.94 

22.886 39 .165 84.396 5.52 7.98 

U"lur". 133,364 208,620 150,218 4.58 -3.23 

Il1~L'il1 ,!! 110,421 171,044 256,450 4.47 4.13 

~~l'llID/f)1lEl")l~rJ 382,471 482,349 701,898 2.35 3.82 

IU 1::nl'l 

~1::".m 119,992 111,199 103,835 -0.76 -0.68 

lImnJnUr1<i11WW 105,350 171,961 82,350 5.02 -7.1 
~ 

~,!!11'r1/11"1!L'r11 336,230 651,996 575,646 6.85 -1 .24 

I~JrJ'lJJ1~ 

11'I!I£l fl,l1rn:: 61,297 105,354 183,069 5.57 5.68 
~ ~ ~ 

~lJ~WIlJ~1'I 67,268 70,154 39,781 0.42 -5.52 

~~~-a-". 42,740 61,956 110,004 3.78 5.91 

!ilU[l 200,636 240,590 272,344 1.83 1.25 

m"''''lJ1/~!i1 256,923 350,686 362,852 3.16 0.34 

IU1~flmL'V\1llJ 

4.32 2.283,077,336 4,697,071 5,882,411 

.. 


.. 




~l~l\1ri 2.4 

I'!J !;I ~";l n ,.Ul. 2533 

(fl1.1"iitnUJI;I.) 

48.90 295,396 6,041 

U1WlJU 76.61 202,117 2,638 

U1 ~ fl flLlVI fUJ 10.92 130,333 11 ,935 

155.43U1~'lIUlfitJU 145,235 934 

U1~Wfl~ 11 .36 164,608 14,490 

U1~1n 5.54 79,567 14,362 

U1~:nfl 11 .55 301,611 26,114 

u1~nflmrOtJ 11.94 164,319 13,762 

u1~nDnlV1qj 6.18 96,242 15,573 

69.90 181,417 2,595U~~lJ 

32 .91 205,872~\il,rm 6,256 

~OlJtlO~ 25.72 166,626 6,478 

~oudJo~ 59.79 199,891 3,343 

~iiOl 10.67 272,465 25,536, 
23 .39 255,207 10,911 

6.05 124,523 20,582 

fHltlWiltJ 25 .56 277,492 10,856 

fn¥lm:u~ 77,358123.86 625 

fl1¥1wtn 30.48 122,457 4,018 

103,403174.33 593ihn('i 

56,461Vl\Ul~~!ln 236.26 239 

84,39648.28 1,748 

8.37 150,218 17,947 

53 .95 256,450 4,753m~l~1qJ 

32.78 196,021 5,980 W'l:1'lJU~ 

18,743 

wqJ1ln 

5.54 103,835W'l!:Ufl'l 

9.60 219,767 22,892 

iJ tllJtI11 U tr¥I wh tJ 82,350 42,6681.93 
~ 

228,385 2,683 85.13t1'l:llfl 

183,069 4,270 

11'1ll'11 

42.8711£lf~'lm: 
100,672 14,1197.13 

39,781 28 ,015 1.42 

130,170 13,9529.33 

110,004 1,38079.70 

31,558 

tJ1UU111 

272,3448.63 

6,143102,34916.66 

3,7505,882,411 

11 



01'l~n 'dl~ <l n 'l::'I1U~~ LLlVl.;'1) )JtJ1)~ 01'l'l1: Vl~''!J 1)~~lJ ~lJLlJ n:~ L'I1'1'l)J lnlJ~ 'l 

d 
'll111\1'Yl 2.5 111'YHlUlfl'll I m1m:,nLl~"HL~:fll1~'VlU1LL\iulh:'111m11m"lJ'll tJ VUl. 2533 - 2559 

... , 
tJ 'I'I.Yf. 2559~,"fi (wr1".n3J) tJ 'I'I.Yf. 2533 tJ 'I'I.Yf. 2549b1lwr 

...... ... I ' 1"~U~:: A113J'VI,"lU,","1"tHJ~:: A113J'VI,"lU","i Ih::'lllml.h::'lllm 1"mm:: A113J'VI,"lbb"," I Ih::'llln1" 

(A,"'wr1".n3J)(A,"'wr1".n3J)(A,",wr".n3J) (A'")(A'")(A'") 

22,0372,321,616 22.6026.21 21,23131.72 17,712 2,236:6551 05.351 1,865,976b11 wr.ff'"'i'" 
18,180 198,523 1.93185,349 16,97311,935 2.17Ul-lflElLLlHUJ 10.92 130,333 2.22 

15,0380.8115,674 83,31186,834 Ul-l1"n 5.54 79,567 1.35 14,362 1.02 
.I 

35,199406,546 3.96380,560 4.46 32,94911 .55 301,611 5.13 26,114Ul-l'lHl 

'i)i{'i) 27,463293,028 2.85292,773 27,43910.67 272,465 4.63 25,536 3.43, 
20,8304.74487,20517,5384.34 10,911 410,205 4.81il£J'Ul1-l 23.39 255,207 

15,719131,570 1.281.1 rar)tlo 17,947 140,766 16,818 8.37 150,218 2.55 1.65, 
13,94077 ,228 0.75w,.::tlom 1.77 18,743 87,525 1.03 15,7995.54 103,835 

2.41 25,8363.74 248,909 248,0239.60 219,767 2.92 25,92822,892wC!:p'll1 
0.55 29,358iJ mJtl1"luimv-h £J 1.40 66,255 0.78 34,329 56,66042,668 1.93 82,350

\I 

1.05 15,126112,473 107,8471"1"llLl11 7.13 100,672 1.71 14,119 1.32 15,775 
...... .. 

27,496,UJWtlolil-lfl 39,044 0.38 1.42 39,781 0.68 28,015 43,195 0.51 30,419 

1.88 20,646 9.33 130,170 2.21 181,811 2.13 19,487 192,62913,952~lli" 

~1l1'1'l~,1tl'lJtl~~\\~~n171 

CIt ~ 't • .. .. 

12 



I> ..,
~ > 

!5 ,,;.. w ':-1 
n1'1~Jmf)1-Ia n'!~'YI\J(1'l LL'~a 1) 2JtJ 1)'ln1'1'Y11~ ~,tJ 1)'l'W'U~'U 'U n 1'lL 'YI'W 2J'YI1'U ~'1 

.d , 
'1Il11\l'Yl 2.5 (GH1) 

t'illil 
"" I 

Vi'j.!,Yi (m. n~) 

l..h:::'lf1m 

U'rUT. 2533 

~flE.l~:: m1~'VI'j.!,1tt"'j.!, I ,.h::'lf1m 

U 'rUT. 2549 
.., 
"HH.I~:: ~11~'VI'j.!,1tt"'j.!,1 ,.h::'lf1m 

U 'rUT. 2559 

~tH.l~:: I ~11~'VI"1LL"'j.!, 

... 
L'illil~,"n~1" 399.771 

(m~) 

2,011,397 34 

(~'j.!,/m.n~) 

5,031 

(~") 

3,442,115 40.34 

(~'j.!,/m.n~) 

8,610 

(~") 

4,569,945 44 

(~'j.!,/m . n~) 

11,431 

1J1\1n:::D 48.90 295,396 5.02 6,041 362,818 4.25 7,420 452,251 4.40 9,248 

1J1\1L'lJ\l, 76.61 202,117 3.44 2,638 357,218 4.19 4,663 458,948 4.47 5,991 
... , 
l.J\lnlJ 

1 

';)~im, 
~ El\l,L1i El \I 

69.90 

32.91 

59 .79 

181,417 

205,872 

199,891 

3.08 

3.50 

3.40 

2,595 

6,256 

3,343 

413,575 

290,098 

485,154 

4.85 

3.40 

5.69 

5,917 

8,815 

8,114 

663,568 

334,956 

714,454 

6.46 

3.26 

6.95 

9,493 

10,178 

11,949 

~flEl\lL~rJ 25.56 277,492 4.72 10,856 382 ,907 4.49 14,981 433,609 4.22 16,964 

fll~Vl'h')o' 30.48 122,457 2.08 4,018 272,766 3.20 8,949 401 ,391 3.91 13,169 

vn::1'lJ\l,\I 32 .78 196,021 3.33 5,980 304,672 3.57 9,294 367,340 3.58 11 ,206 

l.h::n~ 85.13 228 ,385 3.88 2,683 374 ,571 4.39 4,400 493,066 4.80 5,792 

rJl \l,\l,111 
... 

L'illil~,"'j.!,fl n 

... 
fl1~m::l.J\I 

16.66 

534.451 

123.86 

102,349 

237,222 

77 ,358 

1.74 

4 

1.32 

6,143 

444 

625 

198,336 

384,842 

126,542 

2.32 

4.51 

1.48 

11,905 

720 

1,022 

250,363 

500,724 

168,821 

2.44 

5 

1.64 

15,028 

937 

1,363 
... ... 
lJ\l,1.J1 

1 

VJ \l,tJ \I';) tJ n 

174.33 

236.26 

103,403 

56,461 

1.76 

0.96 

593 

239 

169,884 

88,416 

1.99 

1.04 

974 

374 

229,078 

102,825 

2.23 

1.00 

1,314 

435 

''n~h''lil:::1"fl El n 118.521 4,114,595 70 34,716 6,063,612 71.00 51,161 7,392,285 72.00 62,372 

L'lnl'W,r'LtI'lJ El-lvt ... ~~nHl 13 



m~An 'cf1 tJ<I n ~::l1U~~ \nV1aa ~tJ a~ m~111V1Q]'ltJ 'N~U0U1un 1~ L11 W~ l1llj VI ~ 

.d 
<n111..l'Yl 2.6 JlTVH)Ulf1~" nTdm::~ltJ~'nh::'1rlmlb~::ml~'VImbbUU11!'Jl"lJ~ tJ 'W.I'!. 2533- 2559 

TI ruT. 2533 tl":i::~1n":iTI ~.~.2549 tl":i::~1n":iTI~.~.2559 

LlI~ 
.: d 
't'lwn ~'Wo~tlanG'f~1\11 ~'Wo~tlanG'f~1\1 

OJ 'U 
tl":i::~nn":i A11 :JJ'YI~1 L,b'li'Wo1 A1: :JJ~'Wo1 LL'li'Wo ":i1:JJ A11 :JJ'YI'Wo1 LL'li'Wo ":i1:JJ A11 :JJ'YI'Wo1 LL1-i 'Wo 

(~":i.n:JJ) (~'Ln:JJ) (~e:J £J a::) (A'Wo) l'Wofiwn 'i'WofiwntlanG'f~1\1 
OJ 

(A'Wo) (A'Wo/~":i.n:JJ) (A'Wo) (A'Wo/~":i. n3J) 

(A'Wo/~":i.n:JJ) (A'Wo/'il":i.n:JJ) 

L11 ~,r'Wo'i 'Wo 105.35 93.65 88.9 1,865,976 17,712 19,9251 2,041,551 19,3791 2,041,551 19,379 

ilmJtlnuimvhv 
'IJ 

1.93 1.93 100.0 82,350 42,668 42,668 82,350 42,668 82,350 42,668 
..I 

U1.:1'IH) 11.55 9.13 79.1 301,611 26,114 33,035 337,806 29,247 337,806 29,247 

cn~~, 10.67 9.54 89.4 272,465 25,536 28,560 289,415 27,124 289,415 27,124 

ilV'lJl1.:1 23.39 17.29 73.9 255,207 10,911 14,760 346,707 14,823 346,707 14,823 
...... .. 
~)JV-nJ,lil.:11'f 1.42 1.42 100.0 39 ,781 28,015 28,015 39,781 28,015 39,781 28,015 

~ty1'lY1 9.60 9.42 98.2 219,767 22,892 23,330 222,392 23,166 222,392 23,166 

tlY1)Jl~
• 8.37 7.42 88.6 150,218 17,947 20,245 164,468 19,650 164,468 19,650 

~":i::~m 5.54 5.40 97.5 103,835 18,743 19,229 105,905 19,116 105,905 19,116 

U1.:11n 5.54 5.54 100.0 79,567 14,362 14,362 79,567 14,362 79,567 14,362 

~li":i 9.33 9.06 97.2 130,170 13,952 14,368 134,100 14,373 134,100 14,373 

":i1"1!LY1i 7.13 7.13 100.0 100,672 14,119 14,119 100,672 14,119 100,672 14,119 

1]1.:1 fl tlLbiHUJ 10.92 10.38 95.1 130,333 11,935 12,556 138,388 12,673 138,388 12,673 

~1l1 ...nh·b.l'IJa~~\.Iyj~n111 

,.
• r It .. . .oil 

14 



.,~ ~ \1 > 

!! ~ ~ ~ .1-1
01'l ~lfl ~1 ~m fl'l::YI tJ,,~ lL1 ~m1l ~'lJ1l~ 01'lYl1(lJGl1'IJ 1l~'W lJ(lJlJ lJ fll~LYI'W~'HllJl'l'l 

.d , 
1111~1"']'Yl 2.6 (<ilfl) 

L!I@1 

.. 
L!I@1'2l,"nGl1'] 

lh::L1l"1oX 

1J1.:1L'lJU 

f1~ehH~tJ 

1Jl.:ln::U 
~ 

~(j]~m, 
~l(j]Yf~'l1 

y.n::1'llu.:I 

tJlUUl1l .. , 
1J.:ImJ, 
(j]uuLiiu.:l 

.:: 
L!I@1~U'"tJn • 

iiU1J7, 
~ 

~1(j]m::1J.:I 

~13J~,]@1::1,"tJtJn • 

..t ..I 
~WI1 

(m.n3J) 

478.71 

85.13 

76.61 

25.56 

48 .90 

32 .91 

30.48 

32.78 

16.66 

69.90 

59.79 

298.19 

174.33 

123.86 

882.25 

iJ 'rUot. 2533 

..t dt! "r::..t..lt! " 
~U'I1 ~m'~1'] 1~,"'11 ~m'~1'] lh::~l"1m 

(@1~.n3J) " (~tJ tlGl::) (A'") 

271.62 56.71 2,011,397 

38.68 

15.21 

25.31 

34.57 

27.11 

17.12 

28.66 

15.51 

27.79 

41.66 

36.17 

19.64 

16.53 

401.44 

45.4 

19.9 

99 .0 

70.7 

82.4 

56 .2 

ff7.5 

93.1 

39.8 

69.7 

12.1 

11.3 

13.3 

228 ,385 

202 ,117 

277,492 

295 ,396 

205,872 

122,457 

196,021 

102,349 

181,417 

199,891 

180,761 

103,403 

77,358 

46.01 4,058,134 

U~::~1n~iJ~.fl.2549 lh::1i1n~iJ ~.fl. 2559 

~13J 

(AU) 

A113J",,"1LLU,"! A113J",,"1LLUU 

"..I "..I " 1wri,"'11 1,"fi,"'I1UGl n"'~1']
'" 

(AU/<il~.n3J) (Au/@1~. n3J) 

4,202 . 7,4051 3,582,950 

2,683 

2,638 

10,856 

6,041 

6,256 

4,018 

5,980 

6,143 

2,595 

3,343 

606 

593 

625 

4,600 

5,904 

13,288 

10,964 

8,545 

7,594 

7,153 

6,840 

6,599 

6,528 

4,798 

4,998 

5,265 

4,680 

774,338 

293,190 

280,492 

467,452 

275,448 

282,681 

245,377 

116,149 

557,862 

289,961 

262,211 

149,996 

112,215 

10,109\ 5,886,712 

A113J",,"1LLUU ~13J 

(Aulm.n3J) (AU) 

7,485\ 4,085,107 

9,096 786,937 

3,827 526,335 

10,974 280,492 

9,559 467,452 

8,370 275,448 

9,274 282,681 

7,486 245,377 

6,972 116,149 

7,981 686,797 

4,850 417,439 

8791 960,438 

8601 547,450 

906 412,988 

6,6721 7,087,096 

A113J",U1LLUU 

(A,"/m.n3J) 

8,534 

9,244 

6,870 

10,974 

9,559 

8,370 

9,274 

7,486 

6,972 

9,825 

6,982 

3,221 

3,140 

3,334 

8,033 

1\'1l1'W~1hl'IJ1l~~14~~m,1l 15 



- -

m~~n 'tneJ<ln~::'I1\J~'ml",<i'v~?Jv~m~'I11v)YiI?Jv~~u~\J·lun1~~'I1~mnUR~ 

.d 
<illdl~'Yl 2,7 111VHl'Ulf1<i1 III n1dm:::,;)l£J~"JbU~:::mlaJY'lUlbbUUlh:::'lnmd1m"lJ<iI iJ 'YoU'! , 2533-2559 

.,r .I...lh ... iJ 'rUT. 2559 
! 

iJ fUr. 2549'rI'wn iJ YUf. 2533L'2J <iI 'rI 'lUI \J <iI ::1lUHm . 
A113J'VI'H1U'H'Hlh::'61n1lJ'l:: '61 n-;; A113J'Vi'\-l.1U'l-b'\-l. lh::~51m A113J'VI'H1LL'I-b'H(<iI'l,n3J) 

(AU) (AU/l'l'l.03J)(A'H/m,03J) (A'\-l.) (AU/l'l"L03J)(A'\-l.) 

17,712 1,983,374 18.827105,35 1,865,976 1,983.374 18.827L'2Jl'l'6'\-l. ~ 1'H 

12,673138,38817,712 138,388 12,67310,92 130,333U1,H1mLYI~3J 

14,36214,362 79,5675,54 79 ,567 11,935 79,567U1\1~n .. 
29,247337,80611,55 301,611 14,362 337,806 29,247U1\1"l1tl 

27,12410,67 272,465 26,114 289,415 27,124 289,415fil~q]• 
14,82323,39 346,707255,207 25,536 346,707 14,823i1tJ'lJ11\1 

8,37 150,218 10,911 140,766 16,818 140,766 16,818l.lY13J1~• 
5,54 17,947 87,525 15,799'rI'~::~m 103,835 87,525 15.799 

9,60 23,166219,767 18,743 222,392 23,166 222,392'rIty1'lY1 

1,93 34,329ilmJl.lnuimvhtJ 82,350 22,892 66,255 34,329 66,255-'" ... 
7,13 14,119'i1"1iLYl1 100,672 42,668 100,672 100,672 14.119 

.... .... .. 
H3J'rI~ti1\1~ 1.42 39,781 14,119 39,781 28,015 28,01539,781 

9,33H1ti'l 130,170 28,015 134,100 14,373 134,100 14,373 

<l'm~,t, 'b..hl v~~1.4~~nW1 

,.,. .• 
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/,., j. , ......--------------------------------------------------------------~..-~.~-----"" ) . . )0 

!S ,,~ ~ .r~1
01,.,n'lf1 ~ i't n':;'t1lJa,m"') Vli't <llJtJ<l~m ''t11IiHiI"')tJ<l~WUVlU U nI~L 't1W lJ'I11UA' 

.J , 
m";i"l~Yl 2.7 (~El) 

-~ ~ I ..r ..I iJ ..... A,2533....U'Yl iJ ..... A.2549LllGlffU'Yl if"Gl::1Utl tl n iJ ..... A.2559 

th::1f1n7 A11IJ'H,"1LL"," l.h::1f1n,(Gl7. nIJ) A11IJ'H,"1 LL"," l.h::1f1n, A11IJ'HU1 LL"," 

(AU) (A,"'Gl'-.nIJ) (AW@'l't.nIJ) (AU)(A'") (Au'm.nJJ) 
.

LllGliunGl1" 2,011,397 13,952 3,523,459478.71 7,360 4,496,561 9,393 

1J1"n::D 4,20248.90 295,396 467,452 9,559 467,452 9,559 

202,117 6,041 576,09676.61 7,520 938,977 12,2571J1"t'IJ'I.1. 

69.90 181,417 2,638 425,493 6,087 686,797 9,825u"ri1J, 
~ 

205,872 2,595 275,448 8,37032.91 275,448'illil'ilm 8,370 , .. 
370,685199,891 6,25659.79 6,200 417,439 6,982Iil El'l.1.L1J El" 

277,492 3,34325.56 280,492 10,974 280,492 10,974flIHl"tlil£J 

10,856 282,68130.48 122,457 9,274 282,681 9,274~11ilVif11 

4,018 245,377196,02132.78 7,486 245,377 7,486Vi "i::L'lJ '1.1." 

228,385 5,980 483,58585.13 5,681 785,749 9,230lh::nwX 
2,683 116,149102,349 6,97216.66 116,149 6,972£J1'1.1.'I.1.111 

6,143 473,573298.19 180,761 1,588 810,912 2,719Lll@'li,"Ufln * 

220,68077,358 606 1,782123.86 397,498 3,209~1Iilm::u" .. .. 252,893174.33 103,403 625 1,451 413,414 2,3711J'I.1.1J"i, 
5,980,406 4,058,134 593 6,779 7,290,847 8,264882.25'-1IJh"@'I::1UeJtln * 

ffrnwrtlh.J'IJ<l~~\4~~mn 17 
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2.4 n1~t~ri~'"t\U~<Vln'wnt~~\lnl'~ 


n1.JL'YlYUJVilUfI~ 1utJ YU'I. 2529 (JuYl 2.1) ~.Jijvtu~lUl.mnnm~LLU~[)l'YHhrJ'Yll.JEnm'" i1:1.J11U 

m~ff"nT;}[)lf1~U~U -ntl:I.J~LVi~1d'L~U1UU~.J1i-nu~iJrJ 1~rJ[)1~~lrJ~11LYirJ:I.J ~."'. 2533 LL~:: 2538 

. 
~ q 

(~uYl 2.2) m~U1lJU~.J-ntl:I.J~n1~1iYl~w;nntJ ~."'. 2529 1ULlJu~uYlu~n~1'1.J (Built-up Area) ~."'. 
~ ~ ~ 

2533 l~~lLUum~l~rJ1lXe1~nm~L~:l.Jm~hrYl~ULL~~::U~::L[)'YlL 'Yh nlJn1~"lJ m rJ~l"lJ tl.J~UYllJ~n ~1'1.J 
~ 

til1lXLlJU[)1~m~m::,;}1 rJ~l'1JEl.J m~1iYl~UU~::L[)'Yl~l.J '1 1ULL~~::L"lJ~LlJui~ GilUL&i rJ1 nuvtuYlu~n 
~ ... ..; 

~~1.J (m~l.J'Yl 2.8) 

ml:I.J~tl.Jn1~1iYl~ufflVi1lJn1Wr~U1Yl,;}::Ln~ifu1Vi1l1uLL~~::L"lJ~ ij~u;nUlJUm~m::,;}lrJ~l.... 

lh::"lnm 1~ rJijtr,;}')rJVi~l r.J<Il~ ~ l~LLfi Vi~nLn rn'Yll UnTiEl tlnLLlJU"11:I.J"11ULij El.J1Vill"lJEl.Jm~LflVi::LLvi.J"111~, 

LLUlJ LL~·mnTJm::,;}l r.J~l"l1tl.JmJliYl~um.JL'Yl~:l.JVilUm1 utr';}';}UU fl11:I.J ~tl.J n1~nuULL~::L"lJ~'Yl1.J, . 
dJU~U LLlJlJLLtmmJ1iYl~·..HhVi1umJm::,;}lrJ~1"lJtl.Ju~::"111mYlfl11:I.JViU1LLUU~::~lJ<li1.J ') l~nn 

~ 

fhViU~ifu ~.JLL~~.J1um~1.J~ 2.9 
• . "d ..,:.¥

U1::mrnm11iYi~u ill."'. 2549 f11U1rnl~tJnl~(:.jU1nfl11:I.J~tl.Jn1~Yi~u "11.J,;}::L~:I.J"lJU~l:I.J 

LLlJlJLL(:.jum~m::,;}l r.J ~1"lJ El.Jrr~uYlL ~UeJ11'~lVi1lJ n1~w~ul1UtlU1Tl ~ LL~~::U~::L[)'YlLil nlJn1~1iYl~u 

~ . "'. 2533 ~.Ju1lJLLnl~rJrnJ1iYl~u ~."'. 2538 1~rJiTIn1~L~mnud'1Vil"111Un1~f11U1rnTl11:I.J 
~eJ.Jm~Yi~u~lVi1lJ ~."'. 2559 

LL~n ~::,rU n1~U1lJmrlUlJl.J,;}~ nijTl11:I.J~1L lJu 1 UL"lJ ~Ylm~ il,;}::ij n1~~~~lU1Uu~::"111m~.J
• 

. ~uYlcilUWntl1~rJ1~nn~~~.JL\~::'Yl~LL'YlU~lrJcilu~1rn.".IWm~:l.J1u"lJU1~YlL'Yhnu m~w~ulYl,;}::Ln~ 
~ 

ifu1Vi1l1UL"lJ~.ffu1 U 1111~11:I.J u~~Vim~:l.JLL~::Tl~.J~mllL-nl11'~1 rJ ~.JtfuvtuYlil.J 1 U~tl.JL"lJ~.ffU1uYlij, 
U~::"111m~~~~ 1~m::,;}lrJ1lJliu~::1rJ"11,rL~tlm~~u l~LLTi rmu ~lU~lTI'l~rn:: ~TI'l~rnul[)flLL~:: 

~ 

~TI'11 rnum~ LL~::~l rn."11 rJ m"i:I.J tl.JTlu~::n tllJ~lulm.J ~1'l.JvtmnuLL~::~::lJlJ"lJuGi.Jn tl cilJU~U~lU"lJ tl.J 
1.1 ttl 1.1 oU 

n1~m::,;}lrJ~lu~::"111mlL~::n111iYl~ud' 
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6 >{I • • 

!5 .: w w .z~, 
nl'~~1mil f.HI m::'I'ltJ (t~ LL1~ a mJtJ 1Nm~'I'l1~~I1'IJ ,N Vi \J~\J \ \J nl~L'I'lVi lJ ""\J~~ 

d '" ~ ...d~ ~I ' 
~1Tn~l'1 2.8 nT':im::,mJ~-.Jnl'H"J1l'1~'U. lJ VH'f. 2533 (VI'U.1tJ: m .nlJ) 

" 
L'U@l 

~ .J 
Yi'l-l.'Ylb'U@l 

,.. .. 
l'I'I-l.'Y1 

.J I Q".. 

'Y1mHI1~lI 
~ 

~ .J 
l'I'I-l.'Y1 

oCt, 

Yilm~lIn"~aJ 

~ .J 
l'I'I-l.'Y1 

I 
v@l"'lV1n~~aJ. 

.. .J 
YilU1 

... 
G'ln1lJ'I-l. 

G'lT"fil~m::LLa:: 

~'I-l.'Y1'1-l.1n1''!i 

.;:- oJ 
l'I'I-l.'Y1f1'1-l.'I-l. 

T.J 
"'1aJl'I'I-l.'Y1 

lIa ni'l11\1 
~ 

"':--.J , 
Yi'l-l.'Y1'11\1LLa:: 

I Lnl!t@l"!in,."aJ 

L'U@l#'I-l.'I.'I-l. 105.35 47.49 8.77 5.29 20.35 1.74 10.00 93.65 11 .71 

1Jl·3fHlLL'I'I flll 10.92 5.69 0.72 1.59 1.62 0.01 0.75 10 .38 0.54 

1J1~~n 5.54 2.02 1.57 0.17 0.76 1.01 5.53 
d 

1J1~'lH) 11.55 4.19 0.49 0.49 3.27 0.08 0.62 9.14 2.41 

CjJ~CjJ, 10.67 4.37 0.51 0.51 3.41 0.08 0.65 9.54 1.13 

iltJ'JJ11~ 23.39 11.70 1.11 0.65 1.46 0.27 2.09 17.29 6.10 

t1mr)'.l., 8.37 1.54 1.08 0.10 2.54 1.03 1.11 7.42 0.95 

~~::'.l.m 5.54 1.30 0.76 0.09 2.13 0.24 0.88 5.40 0.14 

~q61'Y1 9.60 6.13 0.53 0.04 1.76 0.01 0.94 9.42 0.18 

iJtJlItI~l1JiCjJwh tJ 1.93 0.61 0.40 0.08 0.42 0.41 1.93 
" 

~1"lHY11 7.13 4.64 0.40 0.03 1.33 0.01 0.71 7.13 
...... .. 
,nJ~'.l.nl~f'I 1.42 0.33 0.56 0.15 0.21 0.16 1.42 

1n1i~ 9.33 4.96 0.63 1.39 1.42 0.01 0.66 9.06 0.27 

:c 
l:l 
t: 

~ 
til.... 
~ 

Q 
D .... 
~I 
,,; 

~ , 

rJ ffm'l'i~,)'1.tl'll!l~~'H.~fimt1 

CI 
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--

!! ,; ~ ~ J'~1 
m~ ~I mn /.j aO"i::l1 U "~LLl Vl a lllJtJ ll~ m~111VlVi1tJ Il~WUVlU U 0 1~L l1WIJ l1lU m 

.. , 
m~1\1'Yl 2.8 (!fItl) 

L'Wil 
..r ... 
YfWt1L'lI~ 

..r .I 
YfWYI 

ihHiU1I'lU 
~ 

..r .I 
Yl"'t1 

Yl1m~fUm'S~ 

'" ..YlWYl 

f)~"'1'Yim'S~ " . 
... .J 
Yf"'t1 

"'mu\~ 
"'1"fiT':im:::u~::: 

'""'t1"1n1'S 

..r .J 
Yl"'t1tl"" 

..r .J 
'S1~Yl"'t1 

tJ~n"'71\1 
OJ 

7 .J, 
Yl"'t111\1LL~::: 

Lnti'~'Sn'S'S~ 

~ 
L'lI~~,"n~1\1 478.71 134.37 10.43 20.29 65.73 3.48 37.32 271.62 207.10 

lJ1·.m:iJ 48.90 22 .68 1.06 1.21 1.20 1.04 7.37 34.57 14.34 

U1~ L"1J\.lo 76.61 4.77 0.39 0.35 7.96 0.14 1.60 15.21 61.41 
.. 0 

u~n)J, 69.90 18.23 0.85 0.97 0.96 0.84 5.93 27.79 42.11 

';J~~m, 32.91 8.50 0.70 0.62 14.19 0.25 2.85 27.11 5.80 

~€l\.loLij€l~ 59.79 13.06 1.08 0.95 21 .80 0.38 4.39 41 .66 18.13 

Tl~€l~L~!J 25.56 12.95 1.29 3.61 4.54 0.08 2.84 25.31 0.25 

~1~Yft11 30.48 11.24 0.53 0.60 0.59 0.52 3.65 17.12 13.35 

'Vi7::1"1J\.lo~ 32.78 14.66 1.47 4.09 5.14 0.09 3.22 28.66 4.11 

lh::L1~ 85.13 19.79 1.98 5.52 6.93 0.12 4.34 38.68 46.45 

!J1\.lo\.lo111 16.66 8.49 1.08 2.37 2.43 0.02 1.12 15.51 1.15 

L'lI~.ff,","Eln * 298.19 23.85 1.19 6.30 3.23 0.24 1.361 36.17 262.02 

~1~m:u~ 

ij\.loU7, 
123.86 

174.33 

8.51 

15.35 

0.34 

0.85 

4.30 

2.00 

1.94 

1.29 

0.24 1.20 

0.16 

16.53 

19.64 

107)3 

154.69 
, ... 

'S1~~\I~:::1,"ElEln * 882.26 205.71 20.40 31.88 89.31 5.46 48.68 401.43 480.82 

* Lll~d1JL"1J<iI'W\.l,tl\l,;)tln 

~n1W~11u~Il~~~~fln~1 

..• • 
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lh"::tfln 15,000 ~ul 

Gl'l.naJ. 

12,000 ~ul 

Gl'l. naJ. 

8,000 ~ul 

Gl'l.naJ. 

'" '" ~nrn\iHJ 

~1rn'1!£Jn'n)J 

EJ ~ tn V! m1)J, 
a'1li1 1 nn.l111 ~ LL ~::a'11i11nl.1.J n1 1 

" " 
~1ll.~11i11ru:: 

nll.ll.LL~::L'lJ~111" 

60 

6 

0 

12 

2 

20 

60 

5 

2 

12 

3 

18 

63 

4 

3 

12 

3 

15 

'l'l3J 100 100 100 

.,.. 
1l1~~llJm~1i~~'U.LLiil::m~m::,n[Jil1h::"1nm1'U.L"lI<iI~1.J ') "lIEl.Jm.J L l1l"llJln'U.,n1'U.u l"l . ~., 

2549 LLiil:: 2559 LL~<iI.J1'U.Gll~l"~ 2.10 LLrI:: 2.11 mlJ~liu <ill~.JLVI'hitLL~<iI"~iil"llEl"m~U1Ltl1m'ild 
m~T11UT1lJT111lJVI'U.1LLti'U."lI El"lh::"1n mm1i lGl [J1lXiiT111lJVt'U.1LLti'U. 15,000 T1'U.~Elm~l"nlmlJ'iId 1 ll. , 
L"lIGli'U.1ll. 12,000 T1'U.~Elm~l.JnlmlJ'iId 1'U.L"lI<ilill.niill" LLiil:: 8,000 T1'U.~El<ill~l.JnhLlJGl~ 1ll.L"lI<ilill. 

'U.Eln ~.Jl~LL~Gl.Jl1LLth1'U.Gll~1"~ 2.9 m~m::,n[J~l"l1El"m~1i~~w;nnm~~~'U.l~~::Ln<il;j'U.1mj ~<iI 
Ltl'U.~Gl,h'U.1El[Jiil:: "1V11UtJ l"l . ~. 2549 LLfI:: 2559 LL~<iI.J~iil1'U.Gl1~1.J~ 2.12 LLiil:: 2.13 mlJ,hiu 



011 ~ ran ~ <t f) 1~YlU ~~ LL'l ~.i'[)).It) [)~ f) 11Yll~~1t) [)~ ~'J ~'J'l'J f) 1~ L'r1 Vll-J m'JA 1 

~l'nJ~ 2.10 fll1~~El,:Jnl'~li~~'U, iJ 'W .rr. 2549 ('VIlbU : ~j.n~) 

bilVl lh::':!'1m 

iJ 'rUT. 2549 I 
(~") 

'" '" ~'l-n1 

uGlnill·hl 
" 

I iJ ~.~. 2549 

n11Li'~~" iJ ~.~. 2549 (Vl1.mJ) 
" 

'" '" ~WYl 

.yjeHJr)1~lI
" 

.::i .do 
~WYl 

~1rit~lIn113J 

d .cc 
~WYl 

€I Vlill1'V1 n113J• 

fi"n 
illfnU" 

ill1"fi11m::bba:: 

"'Wtm1n11 

'" .cI~Wt1 

tm" 

.
fi"n"hmGl:: 
bmtVl1m13J 

b'llVl11"L" 1,983,374 105.36 53.44 10.00 5.29 21.95 2.01 12.67 

1J1.:J fl1lLL VI tUI 138,388 10.92 6.01 0.75 1.59 1.69 0.02 0.86 
~ 

1J1.:J~n 79,567 5.54 2.02 1.57 0.17 0.76 1.01 .. 
1J1.:J'lHl 337,806 11.55 5.64 0.63 0.49 3.56 0.13 1.10 

G1~G1, . 289,415 10.66 5.05 0.57 0.51 3.55 0.11 0.88 

i1£J'll11.:J 346,707 23.39 15.37 1.48 0.65 2.20 0.39 3.31 

tl'YI1rJU• 140,766 8.37 1.45 1.32 0.10 2.83 1.08 1.59 

vn::um 87,525 5.54 1.09 0.98 0.09 2.17 0.25 0.95 

YlQj1L'YI 222,392 9.60 6.24 0.54 0.04 1.78 0.01 0.98 

iJtl1Jtl~11J~mvh£J 66,255 1.93 0.49 0.52 0.08 0.42 0.41 
" 

n"lH'YIi 100,672 7.13 4.64 0.40 0.03 1.33 0.01 0.71 
~ ~ .. 
~1JYlUli1.:J1'f 39,781 1.42 0.33 0.56 0.15 0.21 0.16 

tnli~ 134,100 9.33 5.12 0.65 1.39 1.45 0.02 0.71 

~n1VlJ'lLU~[)~~~~~nH1 

.. • .... • • /I! "" 
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I!I , • • ,.
'" 

~ ~ w ~ .I" 
nl''lYI n~l f.J<ln "i::'YlU <1-lll1 ~ <l1l JJtJ 1l-lnl "i'Yl1~ mtJ 1l-lYitJ~tJ \ tJ n 1-ll'YlYiJJ'HltJ~"i 

.J ,
m11\lYl2.10 (<§1tl) 

L~1fI 

~ 
L~IfI1f'\.l,n~1\1 

1J1-3n:;i] 

1J1WlJ'U. .. , 
1J-3mJ 

q 

';)~nrm
q 

<§1 eJ'U.Lii eJ\I 

T1~eJ\lL<§1£J 

~1<§1Yifl1 

Yi'~d 'lJ'U.-3 

th:;L1f'1 

£J1'U.'U.111 

L~IfI~'\.l,'\.l,tln * 
... 

~1<§1m:;1J-3 

ii'U.1J1 
q 

"51&1 h"IfI::1'\.l,tl tl n * 

* i.1l11~L".tJ<§1v\'\.l,a\l"an 

~- I-

l..h::1f1m r4Wn 

iJ vut 2549 I t1~nG'l~1\1 
OJ 

(~'\.l,) I iJ VU1. 2549 

3,523,458 

467,452 

576,096 

425,493 

275,448 

370,685 

280,492 

282,681 

245,377 

483,585 

116,149 

473,573 

220,680 

252,893 

5,980,405 

397.62 

48.90 

46.37 

48 .13 

32.91 

55.89 

25.56 

30.48 

32.78 

59.95 

16.66 

72.77 

34.45 

38.32 

575.75 

..r .J 
'Viwn 

iiiHjtl1~lI
OJ 

209.97 

31 .28 

23.47 

30.44 

11 .98 

21.60 

13.10 

19.25 

17.13 

32.55 

9.18 

46.91 

19.79 

27.12 

310.32 

A ~ ..: .J 
'Vi'\.l.'Yl 'Vi'\.l,'Yl 

'1 "d... iJ
n1~b1f'YlIfI'\.l, 'Vi.A. 2549 (1fI~.n3J) 

.J' d 
'Vi'\.l,'Yl 

'Vi1 m1fll n'S'S3J tllflG'lTHn'S'S3J G'lfI1U'\.l. 

G'l1'\.l,fi1~m::LL~:: 

,t'\.l,'Yl'\.l,1 n1~ 

16.73 

1.78 

1.95 

1.87 

0.99 

1.79 

1.31 

1.19 

1.67 

3.04 

1.13 

2.66 

1.06 

1.60 

29.38 

• 
22.81 

1.50 

0.97 

1.38 

0.74 

1.24 

3.61 

0.87 

4.17 

5.94 

2.40 

7.40 

4.84 

2.56 

35.50 

80.85 

2.92 

11 .70 

3.40 

14.88 

23.51 

4.57 

2.20 

5.63 

9.48 

2.S7 

7.62 

4.09 

3.S3 

110.42 

7.26 

1.47 

1.07 

1.45 

0.42 

0.81 

0.09 

0.92 

0.22 

0.76 

O.OS 

1.34 

0.78 

0.S6 

10.60 

.¥ .J 
'ViWn 

fI'\.l,'\.l, 

60.00 

9.95 

7.21 

9.59 

3.90 

6.95 

2.89 

6.06 

3.96 

8.17 

1.33 

6.85 

3.89 

2.96 

79.52 

..r .J, 
Vnn111\1 LL ~:: 

Ln~@l~n~'S&I 

81.09 

30.24 

21.77 

3.90 

25.18 

225.42 

89.41 

136.01 

306.52 
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• • • 

no~ i'1 nl:t1 ~ <1 n ~::YlU~~ LL1Vi <iEllJ'lJ El~ no ~Yl1 VI ~''lJEl~ ~U~U1'Un 1~ LYl'l'llJ lnU i'l~ 

d ... ...., .,d"" ::'1 ' 

<nld"l...:!'Yl 2.11 ml~<neJ...:!nld"m::~ltJmnld"b"ll"'Yl<nU IJ YU'I . 2559 (VlU1!:.J : <nd . n~) 


b'2J(i1 l.h::'ti1n7 

tJ fUT. 2559 

~"~t1~~a:f1\1.. 
~iJ fUT. 2559 

A~ 
't'i"'t1 

-.-.-'---

~~ 
't'i"'t1 

- -n1;Li~~" tJ fUl. 2559 ({;l"i.n3J) 

AI.d~"" I 
't'i"'t1 't'i"'t1 a"ml'i1"im::u~:: 

.:'d 
't'i"'t1 

Iddl
't'i"'t111\1U~:: 

(Fl") ({;l"i.n3J) iifHju1~tJ.. 't'i1m'tl£Jn"i"i3J u{;la1'Hn7"i3J. amu" '""'t1"1n1"i """ bnlt{;l"in7"i3J 

b'2J{;li"L" 1,983,374 105.36 53.44 10.00 5.29 21.95 2.01 12.67 

lJ1\1Tl ElLm~3J 138,388 10.92 6.01 0.75 1.59 1.69 0.02 0.86 

lJ1 \I 1n 79,567 5.54 2.02 1.57 0.17 0.76 1.01 
d 

lJ1\1'lHl 337,806 11 .55 5.64 0.63 0.49 3.56 0.13 1.10 

~~~ , 289,415 10.66 5.05 0.57 0.51 3.55 0.11 0.88 

~1[J'lJ11\1 346,707 23.39 15.37 1.48 0.65 2.20 0.39 3.31 

t1mJ')~, 140,766 8.37 1.45 1.32 0.10 2.83 1.08 1.59 

Vi.,.::~m 87,525 5.54 1.09 0.98 0.09 2.17 0.25 0.95 

Vit}J1L-Yl 222,392 9.60 6.24 0.54 0.04 1.78 0.01 0.98 

iJ EnJtl"illJ Y1~ 'lyh [J
" 

66,255 1.93 0.49 0.52 0.08 0.42 0.41 

'l1"lfL't11 100,672 7.13 4.64 0.40 0.03 1.33 0.01 0.71 
...... ~ 

~3JVi~1l1\1~ 39,781 1.42 0.33 0.56 0.15 0.21 0.16 

Inll'l 134,100 9.33 5.12 0.65 1.39 1.45 0.02 0.71 

~1l1'1'1,t,1tl"IJEl~~\4~fimn 

o ..110 ~ 
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• ., , 
!!I ,,; ~ ~ ~-1

n1'l~1 m:n~ n n'l:;'t1u C1~ LL11il n il JJtJ il~ n1'l't111il G11'!Jil~fj UIilU Un1~L't1fj JJ'r1'U A"i 

d , 
~111\1'Yl2 . 11 (~tl) 

L~~ 

... 
L'1J~i'\.l.na1\J 

lJI-ln::i1 

U1-lL'lJ1,.l, .. , 
U-lmJ, 
';)~-;)m

• 
~ll1,.l,Li'jeJ-l 

fl~ll-lL~U 

~1~Vfh) 

vn::l'lJ1,.l,-l 

lh::L1Tl 

U11,.l,1,.l,111 

L'1J~i'\.l.'\.I.u n * 

~1~m::U-l 

i'j1,.l,U~, 
~1~ti\J~::1'\.1.~un * 

1.h::1I"1m 

iJ Y'l.~. 2559 

(~'\.I.) 

4,496,561 

467,452 

938,977 

686,797 

275,448 

417,439 

280,492 

282,681 

245,377 

785,749 

116,149 

810,912 

397,498 

413,414 

7,290,847 

"" d '" Yi'\.l.'t1Uam'~1\J 
" 

iJ Yi.~.2559 
(m.n~) 

478.72 

48.90 

76 .61 

69.90 

32.91 

59.79 

25.56 

30.48 

32.78 

85.13 

16.66 

114.94 

56.55 

58.39 

699.01 

'1 ",d ... iJ 
n1~ 1I"'t1~'\.I. Yi.~. 2559 (~~.m.J) 

~'\.I.l -I -~~- -I .~~~ 

d , ... 1 ...
't1~~~1~~ Yi1m1l"~n~~~ I ~~~1~n~~~ 

258.63 

31.28 

41.61 

43.50 

11.98 

23.94 

13.10 

19.25 

17.13 

47.66 

9.18 

73.47 

33.72 

39.76 

385.54 

20.78 

1.78 

3.46 

2.96 

0.99 

1.98 

1.31 

1.19 

1.67 

4.30 

1.13 

4.34 

1.94 

2.40 

35.13 

24.43 

1.50 

1.58 

1.82 

0.74 

1.32 

3.61 

0.87 

4.17 

6.44 

2.40 

8.66 

5.50 

3.16 

38.39 

.t ..I 
YiWYI 

~tl1U'\.l. 

90.58 

2.92 

15.33 

6.02 

14.88 

23.98 

4.57 

2.20 

5.63 

12.50 

2.57 

12.68 

6.74 

5.94 

125.22 

~1'\.1.t)1~m::LLa:: 

1l''\.I.'t1'\.1.1 n1~ 

9.69 

1.47 

1.98 

2.10 

0.42 

0.92 

0.09 

0.92 

0.22 

1.52 

0.05 

2.60 

1.44 

1.16 

14.30 

..r .J 
YiWYl 

tl'\.l.'\.I. 

74.60 

9.95 

12.65 

13.51 

3.90 

7.65 

2.89 

6.06 

3.96 

12.70 

1.33 

13.17 

7.20 

5.97 

100.44 

..r ~ 0 

Yi'\.l. 't111\J ua:: 

Lm:t~~n~~~ 

183.25 

67.31 

115.94 

183.26 

* ·hhl1JL"lJ~WI.l.tl\llleJn 
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nl~A01:11 ~<l 0 ~::11\J ~~ LLl VI ail t1'!J il~ nl ~111 VI~''!J il~riu~u1u0 1~ L11 Wtl mUA ~ 

.d '" 1... .J '" fr "':;'1 ... .J' .J 1 ...0

mjl.J'Yl 2.12 nljm:::U1V<illnlj '1f'Yl<ilU~.J<il::1UEJvn u YJ .fl . 2549 (jeHJ~::"lJEJ.J'VfUr1u~mnl.J)
'II 

... , .... .r .JoJ' ...; ~ .JoJ' .J '" '" 113JYi,"'Y1Yi,"'Y1L~lfI Yi,"'Y1 Yi,"'Y1 ;:t1,"511m::LLa:riwnYi'wn 
.J , '" '" tlan;:t.;'l\Jem,"'Y1tHHI1~tI Yilm~H.Jn113J u iii ;:tTl,' n 113J ,","'Y1,"lnl1"Cl1U," ..•" 

100.00 L~lfIi,"'l," 12.0250.72 9.49 1.905.02 20.83 

100.00 Ul.Jfl1JLLVi mJ 0.20 7.8855.00 6.90 14 .56 15.47 

100.00111.J1n 0.00 18.2236.52 28.42 3.05 13.79 
.,j 

100.00' . 111\J'lIeJ 9.5748.81 1.115.46 4.22 30.83 

100.00~~1I1 0.99 8.2147.36 4.76 33.295.39 • 
100.00~1[J'lJ11.J 1.65 14.14 65.70 6.33 2 .78 9 .39 

100.00Ufll.l114 17.30 12.92 18.9915.80 1.21 33.78, 
'Yn::14fl1 100.0019.78 17.79 1.70 4.48 17.1139.15 

100.0064.99 0.13 10.20YiC!j1'lfl 5.66 0.46 18.55 

ileJl.Iunurlm'Yh [J 100.0025.54 27.02 21.284 .19 21 .96 0.00 
'II 

n"liL'Y11 65.09 5,66 100.0010.020.46 18.68 0.10 
...... .. 
~l.IYi14n-1.Jfl 23.31 39.76 100.0010.38 0.00 11.5115.04 

~n-.,. 100.0054.89 6.92 7.6114.88 15.54 0.16 

H"1l1Wrr,Ll.hJ 1l~~t4~fimn 

~• • .. . ., ~ 
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.. . ., .., .. 
:!l ";,, ~ .r-1

nl'lrln 'lil ~H'I n 'l:::fl U<1~LL1~a il ~tJil~ nl'lfl1~~1tJ1N'I'iU ~\J \Jn1~LflYl ~111\J1'l'j 

.J , 
<il1~1~Y1 2.12 (<iltJ) 

... ." ,.... .. ....r d &i .d ~----:d ... .. 
tillil i'l1"j)17m:::bLG~:::'Yi"'Yl 'Yi"'Yl 'Yi"'Yl'Yi"'Yl ,.13.1'Yi"'Yl 

d • ... 

'Yl tHHl1 ~HJ 


'Yi"'Yl 

'Yi1m~tln7'nJ ulili'l1'Hn773J i'lfI1U" ,""'Yl"1n17 t1ani'l-I1\1.. ..f1""• 
:; 

52.81 4.21 5.74 20.33 1.82 15.09tillil~"na1\1 100.00 

3.64 3.06 5.97 63 .97 3.01 20.35 lJ1.Jn::iJ 100.00 

50.61 4.21 2.09 25.23 2.31 15.551.I1\1L'lJtl. 100.00 .. , 
3.89 2.87 7.0763 .24 3.01 19.92l.I\1mJ 100.00• 
3.01 2.24 45.23 36.40 1.28 11.85~~im 100.00 

1 .. 
3.20 2.21 42.0638.65 1.44 12.43~tltl.L)JEl\l 100.00 

5.11 14.1451 .25 17.86 0.35 11.30fli:ltl\lL~tJ 100.00 

3.92 2.84 7.20 3.0163.15 19.87 100.00 i:l1~'Yfhd 

5.10 12.72 17.18 0.66 52 .27 12.08 100.00'I'm:1'lJ tl.\I 
9.91 15.825.07 1.27 54 .29 13.63 100.00lh::L1T'1 

15.396.81 14.39 0.3055.11 7.99 100.00tJ1tl. tl.111 

3.65 10.16 10.48 1.8464.46 9.41 100.00tillil~""tl n * 

3.08 14.05 11.88 2.26 11 .28 57.46 100.00 i:l1~m::,r.J 

4.16 6.67 9.22 1.4670.76 7.73 100.003jtl.1.I~• 
5.10 6.17 19.18 1.8453.90 13.81 100.00713.1 ir\l<A:::1"u un * 

* 11l~d3Jb"1J<il'VI'U,tJ~-;)tJn 

ffrn~,t1\hJ'llEl~Y1"~~m*1 29 



011 An ~l ~an1::'YIuii~LL1",Ii1) ~'1J 1)~ 01 1'Y1 1"'~1'1J'N~\J ~\J1\J n 1~L'YIW ~'I1l\Jm 

.,I ~ 1... .,1 '" f1"'::"1 ... ..J' "' . 1 ...
~111\l'Y1 2.13 n11m::-;)1[J~Jn11 "l1'Y1~U~\l~::JUtHln lJ 'YUl. 2559 (1€l[Jfl::"lJ€l.J'VH.l,'Y1lJ~mn1.J)

'IJ 

LlIVl 
..~ .oJ 
Vi\lo't1 

.oJ , ... 
't1 tI tHl1AlI 

" 

'" ...
'Yi\lo't1 

'Yi1m1l'1In~~3J 

4 .... 
'Yi\lo't1 

tllil~l'Hmnl• 

,,:::i ~ 
'Yi\lo't1 

",rnu\lo 

"'1\1ofil~m:::mH:: 

"\Io't1\101nl~ 

fiwn 
(l\lo\lo 

d'~ 
'l13JVi \10't1 

t1~n"'~l".. 
LlIVlZ\Iot\10 50.72 9.49 5.02 20.83 1.90 12.02 100.00 

Ul-lflElLL'l-HUJ 55 .00 6.90 14.56 15.47 0.20 7.88 100.00 

Ul-l1n 36.52 28.42 3.05 13.79 0.00 18.22 100.00 
...I 

Ul-l'IHl 48 .81 5.46 4.22 30.83 1.11 9.57 100.00 

'il~'il• 47.36 5.39 4.76 33.29 0.99 8 .21 100.00 

ilU'lJl1-l 65.70 6.33 2.78 9.39 1.65 14.14 100.00 

Urn.!'lU• 17.30 15.80 1.21 33.78 12.92 18.99 100.00 

vn:::um 19.78 17.79 1.70 39.15 4.48 17.11 100.00 

Yi'ljl1't1 64.99 5.66 0.46 18.55 0.13 10.20 100.00 

ilmJunuimvi1u 25.54 27.02 4.19 21 .96 0.00 21.28 100.00 
" 

n'll'L't1i 65.09 5.66 0.46 18.68 0.10 10.02 100.00 
...... .. 
,UI YiWlil-l III 23.31 39.76 10.38 15.04 0.00 11 .51 100.00 

&nlid 54.89 6.92 14.88 15.54 0.16 7.61 100.00 

ft111wrt11tl'IJ1)~~u~fimt1 
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.. ~ 

~ .; w u .1_, 
m ~ ~In'\,11 ~an"i::'Yl'U <1'1 ((11iHl <l )J'IJ<l'l m~'Yl,!~Vl1'IJ <l'lYfIJVl'U ~ 'U n'!'1 ('Yl'l'/)Jl-11'U f1~ 

d , 
mj1~'Y1 2.13 (CilEJ) 

Lill?l 

--.:; 

Lill?liumn" 

.. .d 
ViU'l1 

.d , ... 
'11 El II Ell FIll.. 

54.03 

.. .d 
YiU'I1 

Yilm'llllm~3J 

4.34 

.. .d 
YiU'I1 

ElI?lG'll'V1n~~3J, 
5.10 

~ , 
'" '" YiU'I1 

G'ltnUU 

18.92 

G'l1U5l~m~LLn~ 

l-tU'I1Uln1~ 

2.02 

.. .d 
YiU'I1 

flUU 

15.58 

-;:' -..l 
~13JViU'I1 

1.1nnG'l7l".. 
100.00 

Ul.Jn::tJ 

1Jl.JL'lJ'U 

'" ,1J.JmJ, 
~ 

';)<il';)m, 
<iltJ'U~~tJ.J 

~~tJ.JL<il[J 

~1<il";'lfl1 

w~::1'lJ'U.J 

1.h::L1T'1 

[J1'U'Ul1l 
.:; 

LilYl'llUUEl n • 

63.97 

54.31 

62 .23 

36.40 

40.04 

51.25 

63.15 

52.27 

55.98 

55.11 

63.93 

3.64 

4.52 

4.24 

3.01 

3.32 

5.11 

3.92 

5.10 

5.05 

6.81 

3.78 

3.06 

2.06 

2.60 

2.24 

2.20 

14.14 

2.84 

12.72 

7.57 

14.39 

7.54 

5.97 

20.01 

8.61 

45.23 

40.11 

17.86 

7.20 

17.18 

14.69 

15.39 

11.03 

3.01 

2.58 

3.01 

1.28 

1.54 

0.35 

3.01 

0.66 

1.78 

0.30 

2.26 

20.35 

16.52 

19.32 

11.85 

12.80 

11.30 

19.87 

12.08 

14.92 

7.99 

11.46 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 
~ 

~l<ilm::1J.J .. .. 
lJ'UUi• 
~13Jh"I?l::1UElEln • 

59.62 

68.09 

55.16 

3.44 

4.11 

5.02 

9.73 

5.41 

5.49 

11.92 

10.17 

17.91 

2.55 

1.99 

2.05 

12.73 

10.23 

14.37 

100.00 

100.00 

100.00 

• ~hhd3Jb"1JCil'WU.El~~tJn 

f\'111W-t11tJ1J!l~~l-\~ftn'\,ll 31 



~U~tl~n ~fl>'!tr,;)'l1rUtl1::IDJtrill'VmnnT1l1~'lJl~ LLT1~U~U~rlUU n ~~ fflU~U~e:nmw\ E1~U~ 
'U • ., 

~U~~>'!LnUl tl ml~'lJl~ LLT1~U~U~~lU~1i11rn::LL~::,rU'YlUlm1 T1l1~'VIUl LL Uutl1:: '1fl n1~ ~>,!'lJ rn::~n 
• 

'U 'U 

T1l1~'lJl~LLT1~U1m>'! ~11>'!~U~lU ~~U11m ~>,!,rU L lJUEltl ~11T1~E1m1-W~Ulsil T1l1nm1~~Ul1m>'! 
... 'U. 

m1E1 E1n LL UU'1f~'1fULUvn:: LW:: LL~mtl nu~m1~T~~1U LL~f'l::U1L1 ru.l~ mj>,!~,;)::
• ::.J • 

T11UT1 ~m1-W~Ulsil L~E1iil~nT1l1 ~'VIU1LLU¥tl1::'1fl n1~>'! Lnultl LLf'l::L~~m:lJ1 ru. 
• 'U 

m 1';)11';)1 

~11>'! rlUUL~E1~ LL'Yl W1l'tl tJ~ LLT1U LL~::11i~ tl L tiEl>'! 

-W~Ul~U~~>'! LT1 m lJU'1f~'1fULLtler~ m1-W~UlsilUU~~UL'VI~lU,;)::~:IJ11mb11tJ
• 

l~,;)lnm1'lJl tJ~~UfflWV\i1>'!~1~11>'! EI1T111~>'! LT111::lKLLTi ~n11 tJl~,rEltJ~>'!,;)::~tl>'! 
'U 

£11 tJ tl EI n l tl 

~11>'!1::UuJltl1::tll LLf'l::1::U U1::Ul tJJllVi'~~u1rn 1m>'!m1-W~Ul~ EI civil>'! tl E1nltl 
'U 'U 

,;)lm'lJ~ff>'!Jl T1l1,;)::L~~fil1l11~LittJ~lum1u1m11~~>'!:ffu 
'U 

tl1utl1>'!1::uulyjyhLLf'l:: 1 'Yl1ivH1 
• 

- yjuVh::UUT1 ~ E1>'! 
" 

iJ E1;) num11n~1 LL Ulfl~ tl>'!LLf'l::LLUlrlUU, 
L~~~u~~L1itJl~1'V1'rUm1li~E1!'J~11l11ru.:: (~lU~11l11ru.::'lJU1~L~ n) 

~;)L~1~m1tlf'ln LLf'l::Ul1>'!1n ~l~UlaT~f'l E1~LLU11::UU rlUULLf'l::1::UUT1f'l tl>'!
" . 

1iu;) f1U m 'il1~lUEllm1 LLf'l::E1 E1n'llEI Uill ru~'tltl>'! ~u1 U m11m~11tl ~>'! e:nm1 
.u Q.lQI cu 

~>'!L~1~m1rTltJn';)m1~YiTitl~f'l~~ (E11m~, Jl, L;tJ>'!) E1tlnltlmjlu~u~eru
\J 

1UL'lJ~.ffulU mWWl tJ1~~,;)::LlU~U~~U~1l11ru.::LLf'l::L'lJ~'Yl'i>'! L~E1li~~Ul~lU~11)11ru.:: 
'lJU1~ L~mL~::~u~;L1i!'Jl ~U~U1Llru.1~flf'lEl>'! LLf'l::LL1iJl111tJ'VI~>'!,;)ln£1ltJ~1nilE1E1nltl LL~ln~:IJ11rl 

'U. 

liL~E1m1U m1tl~n~ulaTL~~:ffu~l~Lm::n~l>'!rlUULL~::Ul'Ylln ,;)::"lh tJtl1utl1>'!~l1TWLL1~~tl~'lJEI>'! 
'U • 

• 


• 




,.. 

.... ~.... ,!'... '1 ~I ...... ... ..t d .4 fl d 
m1V'1~ln~·h1~::1'\.l,mln"l.l fl"]LL1J'\.l,1L~1V'11::r.n ~'\.l,1::rl::L1fl1 20 u"l.l1.,]VI'\.l,1 ~::111JmV'l'\.l,'Yl'll"]Lu'\.l,'Yl• 

11"]LLfl::~'\.l,~Ln~mn111JtI~~U'\.l,1'\.l.iJ1L1ru.'.l51'\.l,Li'lfl"] (m11"]~ 2.14) ~~'\.l,tl'\.l,lV1nJdl'\.l,tI~~U'\.l,iht.,]{ln.. '" , ~ 

~~'\.l,11~ m.h1~~1nm1~1\i.,]ii.,] ~fl~~::i'J~flLLUULL~'\.l,"l.I fl"]Li'lfl"] ~.,],f'\.l,~"]~111~~111JLfl11~l~1J1nLYlfl 

iJ fl.,]n'\.l,iilV;Ln~tIqJVl1L"lf'\.l,~LLtr11J1 

.---------------,-------------.---~··-.·-------------r------~----~d~A--~ 

'" 'lwm~ 3..1 fI'l 13..1 (;l tJ \I n T),YI (;l U 

L"l.I~.ff'\.l,l'\.l, 117,398 27,952 
....... 

L"l.I~'.l5'\.l,mn.,] 1,512,062 360,015 
....... 

L"l.I~'.l5'\.l,'\.l,fln 292,812 69,717 

7.83 

12.601 

3.660 

111J~.,]~::1'\.l,flfln 1,922,272 457,684 17.044 

.---------------,-------------.---~··-A~·-------------r------~----~d~A--~ 

l~(;l "''lUYll't't 3..1 fI'l13J (;l tJ\I nT'i't1(;lU 

L'lJ~i'\.l,l'\.l, 0 0 o 
....... 

L'lJ~'.l5'\.l,n fl1"] 973,102 237,342 8.109 
....... 

82,278L"l.I~'.l5'\.l,'\.l,fln 337,339 4.217 


111J~.,]~::1'\.l,flfln 1,310,441 
 319,620 12.326 

m1~~~'\.l,1~1m.,]m1~Y1l'\.l,1~~::Ln~;t'\.l, ~11Lu'\.l,1um1JLLuULL~'\.l,m11i~~'\.l,~1~tt1Lfl1~111J 
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'" n. 1\ 

t,~"tLUfL'tUtL.!l~::~"~LtlfLmtL.!l~L't1.~~tLU!!L'~ 't1.~~L~~IlIl~1tLU •. 

• 't1.'t1.(jIl~Il~'t1.~::~1' IJ ~U.LI1LHU!L'tL(1tLU • 
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L'G Il'L't1.IthMtLU't1.LKt~LIl •
"" '" 

ffll1.t't1.'t1.(jIl~'tLUQ~' • 

~kL'G,t,~L'IJ.f'}!L~1I1.'tLU~I1~tL'~IJ~l (::IJIT.~~LV IJ~' 
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2.5 

2.5.1 'Y11\1Un 

1rl tI'U.~ LU'U.mWl:JJ'U.1T1 :JJ'lJ'U.a-~~ i.hTi'rummnvri'lJ'Lb:::"1fl"1f'U. 1 'U.n1~ L'YlYUJ'VI1'U.Tl1 Lrta~~ln 
~ q 

1:::UU'lJ'U.a-~:JJ1~"1f'U.~1~Ul~n1'VIl:JJL ~ tI~YmLL~:::m1u1m1iil:JJLu'U.~~ ah m1~n'Ml~1~ ') LL~~~1~ 
L~'U.il ~hm1~1l~11 'U. ~'U.~1T11~m1Lmtlu LYi tlU11U,)l'U. l'U. 1rl tI'U.~'Yl mh::: Lfl'Yl LU'U.ff~ a-l'U.~1:JJ ~:JJ~~ 

q q 

11'U. nrl'U.'U.l:JJL~ tI~~ a 11U')1'U.l'U.1rl tI'U.~~L~:JJ;1'U.'Ylnl'U. ,)l'U.l'U.'lJa~rl'U. 'U. Tlll:JJ till LL~:::~hrl'U.'U.1'U. ~'U.~ 
q 

lT11~m1 l~LL~~~1'U.m1l~~ 2.15 LL~:::m1l~~ 2.16 LL~~~,)1'U.l'U.1rl~~~'Yl:::LUtl'U.1:::'VIil~tJ ~ . 1'1. 
2523-2536 ~~mmm 1rll~L~:JJ;1'U.a ~1~11~ L~1 LL~Tlll:JJ L 11'lJ a~1rl~ LL~'U.l~~~~~ ~~m1l~~ 2.17 

L'lI(1l ;)1"1"f1"" ~113JlIl1 

(nLnL3J(1l1) 

.Right of way 

(L3J(1l7) 

128 44 .9870 1.918.00 754,700.32 

~ ~ .. 
98 37.5220 1,611 .30 570.982.90 

~:IJ~141l1-1T1 11 3.9100 239.50 64,081.00 

U'Yl:IJ114, 30 28.7790 861 .50 727,207.50 

102 36.3163 948.45 442,519.60 

[Jl1414111 31 21.3740 220.10 133,970.40 

29 16.5680 355 .00 137,930.50 

20 8.2060 118.00 80,512.00 

47 44.3780 1,142.70 731,160.25 

Ul-1mlLL'VI~:IJ 19 7.6960 180.10 47,478.50 

~q!11'Yl 84 39.5415 772 .00 378,449.15 

Tl'lH'Yll 22 19.2000 530.80 424,174.20 

.Jl[J'lJ11-1 85 33.1450 753.60 393,059.80 

~"l::h14-1 12 14.2980 296.40 240,415.50 

55 45.5490 878.50 769,991.00 

8 14.5420 118.60 138,398.00 

Ul-1L'lJt4 1 0.3600 8.00 2,880.00 

2 10.1470 238.00 287,254.00 

• 
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~1~1-1ri 2.15 (~a) 


L'lHil ;i1"11,ul"" A11.1Jtl11 

(nTaL.1J(;I"l) 

Right otway 

(L.1JGl"l) «(;11 "l1" L.1J (;I"l) 

.. .. 
11 ll.'lJ,1 

51 

3 

55 

35 

2 

29.3790 

1.4370 

102.2690 

64.1750 

10.1470 

524.70 

24.00 

902.00 

548.00 

238.00 

281,400.30 

15,807.00 

2,420,409.00 

1,610,788.00 

287,254.00 

rim : na-111-1LLt:.J'!.l. WltXm1'!.l.~~'!.l.1·nJ"lf'!.l. n~-1LY1YUJ'V\1'!.l.m 2538 

"lnU"l"lYln "lnU"l"lYl"In tI"(;I1J.i d)" • • 
7 Yi~" 

8,223221,275 77,817 172,008 55,377 30,646 45,0582523 

224,146 88,932 289,702 63,984 31,155 12,615 47,1562524 

268,758 106,810 338,846 85,031 37,236 15,565 50,1432525 

390,752 89,218 39,123 49,514290,083 122,604 16,2642526 

392,359 124,056 435,516 65,495 42,102 15,985 54,3002527 

15,922420,110 142,670 485.486 78,267 44,326 58,4712528 

589,671 79,649 45,402 15,649 61,925437,659 155,8462529 

610,139 87,249 48,612 16,792 78,197471,991 224,9932530 

18,343 83,185625,538 171,969 56,659460,132 219,3432531 

19,528 59,723644,597 236,082 58,040470,927 232,6892532 

20,923 60,466728,679 268,598 67,987598,223 300,9382533 

23,199 48,132887,289 156,136 79,167594,078 324,5172534 

53,92923,3941,006,302 217,336 84,328649,663 338,3362535 

72,5741,105,084 272,190 90,349 24,074727,054 364,7822536 
~ 

1,219 2,11771,775 16,678 4,59338,906 22,074El~11m1 

LYhJLu~tJ 



• • 

..: ~ iJ Y'Ul. 
.:: ..: .:: ~ 

Yi"'Y1 ~11&1 L1"1 Ly,aU ~11&1L'l1(1l1"'1it• 
(nLa L&I (;l1",i1L&I\I) (nLa L&I (;l'l,i1L&I\I) 

iu1u 2534 21 .2 10.6 

2539 18.2 9.1 

2544 20.0 10.0 
::. 

2534'l5umn-J 34.7 17.5 

2539 15.7 7.8 

2544 31 .1 15.5 
~ 

'l5U U€ln 2534 37.1 33.0 

2539 37 .6 20.8 

2544 35.7 26.3 

~111~ nT'f;)111l1LL~::"lJ'\.ui,J111 tI1UL"lJ ~ n1,J L 'YlYUJVllUfl1i,J n~11,rl,J~Ull::LV;ul~~em,rl,J,r~LllU
• 

-;h ~rnUn11rnnT'l1l111l11~ tlrt1hJ111hLul"l1::-ri1,Jilhmi,,~hu rJ,Jfl,J vr.i1U1::iui n C]~ n,J LLaJ-;i11;)
'IJ ... 

Ul~-#,J~lun~l"LL~::(;buYleJ,J ~u ~::l~l"lm r.11:IJ~lLUUn11L i "1~~!jlJUl n11neJ ~fl,J1::UU"lJU~,J'Y11,Jun~ 
• 

~lLUU l~Llri 'Yll,J~lU'Yll,JWlT'lM- flUU~l tlVI~n ~1 tl1eJ,J 1::UU1rJlyJyh"lJu~,J:lJ1~"15U"lJU1~1VI qj 11:IJ-#,J 

1fl1 yJ"151ULii eJ,J '1 ~ '1 ll~:: rJ,J~,rU ~uU1::UU n11"lJ U~,J:lJ1~"15Ull1 "J1 Lvi eJ1ilUU'Yll,J L~ El n'Yll,J L~1:IJ"lJ eJ,J
• 

1::UU"lJU~,J'Yll,JU n ~ eJ n111iU1n11L1eJ1~ tI ~11~11il1rn::1uLlllJl~lfl~a,J~l,J 6) ll~Ltia,J1l1n~111l"l 
fl11:IJL1l1qjL~U1~'Yll,J LT'l1M-~ih"lJ a,Jl.h::L'YlT'l 1~mul"l1::n1,JL'Yll"l :lJVllumrJ,Jfl,JL~U1~acil,J~m tia,J ria 

1iLi1~fl11:IJ~El,Jn11n11L~U 'Yll,J:IJ1n.:Du 'Ylnu l.h::n aU11Un11~1 LUUn11ri a ~fl,J1fl1,Jn111::UU"lJU~,J~• 
~lflrJ 1~ mUl"l1::1::UU"lJU~,J:lJl~"15U"lJ'\.l,l~1VI ru th::~l"lfl11:IJ~li1111 L~~ll r%U~1:IJLiJ1V1:1J1t1 ~-1LUULV\~., ., . 
1i ~111l"l1l111l·1rJ,Jfl,J L UUU nJVll LL~:: mJ ~11fl~ a n11~Iil.IU1 Lii a,J L UUtJ cil,J:IJ1 n ., . 

1~n~11:1J1LL~T;h UqjVll1VI qj~nf.J~'til1i ~111l"l1l111lTIJtJ,Jn1,J L 'Yll"l:IJVllumtJ ~1U1::~uinfl~ 
~u ~ m.fi:lJ1ru.rn~ tllUl"llV1U::~~,JtJ ciuuYltJ,Jnuu1Un1,JL'Yll"l'1 ii~lU1U:IJ1n Li1Uii~fl11:IJ ~l:1J11fl 

'IJ • 

(Capacity) "lJeNnuu~1l::1iU1n11n11L~U'Yll,Jlu1::iu (Level of Service) ~!Ja:IJ1ul~ Luu~m'til1i 

er~11fl11 :lJL11"lJ tl,J1n~Luua ci~lnil:1J1m;)lU:IJ1n 111 n,ra:IJ~ ~ti~"lJ a,Jn1:IJn11"lJU~,J'Yl1,Jun U 2537 
'IJ ... 'IJ 

1~LL~~,Jermln11Lvi:IJ"lJ a,J1n~1l~'Yl::Lii tlU1UL "lJ~n1,JL 'Yll"l:IJVllUfl1 11~,Jit• 
• -:51u1u1fl1V111'YlmJ1::LI1'Yl~1l~'Yl::Liitlun1,Jl'Yll"l'1 11 2537 ii-#,Jr%u 497,109 iu ~~ 

LUULU~ tI"lJ tJ,J1n 1 Vlll~tJtJ n~nuUlUU~lU1U 1,362 flU~tJ1U 
'IJ 

• -:51U1U1n~1l~'Yl::Lii!J'\.l,l.h::-:51u1Un1,JL'Yll"l'1 Ld tJiltl~ ~lU:IJ1 u 2533 ii~lU1U• 
2,045,814 flu1uu 2537 ~~LUU1n~rJ,J1i,J1UtJciuunu'\.l,L~:IJ.:Dul.h:::IJ1ru. 9% ~tJtl 

'IJ 

• 

• 
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~1u5~~1~113JL11"1.1 Eh1 £n ~En Uvn~u:: :fi-1 LiJUL~'4a-1~1~~::~mU11'rr;nT;)~"1.IEh'lt1UU~Ghflill ... 

mh-1~rt-1 m~~m~n1ua~~mn £J ') l~~-1m~L~liLV;Ui1-15~~1~11~L11"1.1E1-1~fl1JUflUU1 U 

n~\lL'Yl'Y'l~~lu~~arJ1u~::~1J~lmn l~£JLu'Y'll::lu,t11~\lL1-1i11U~-1L,rlLLfl::Liiu ~flm~~mYl~Ghflru'Y'l a 
• 
 q ~ 	 ... 


ffjtli.~~-1LL~~\llU~l~l-1~ 2.18 
q 

o ... .. 
Gl1l'1lJ't1 

2533 2534 2535 2536 2537 

1. 25 21 21 23 18 

2 . 26 46 23 18 

3. 
.. 

WJ::Jl~Yl 4 16 11 12 11 21 

4. LW'll'TI.i1• 17 14 13 14 11 

5. 17 21 12 14 

6. WJ::Jl~Yi 5 12 17 12 10 11 

7. Jl'll'ln 13 10 11 8 8 

8. iill~wfl1 24 23 19 17 18 

9 . Jl~filLL~-1 18 14 11 14 13 

10. 15 17 10 9 9 

11. 
~ ~ .. 

-;]J'l!ffU'Yl1-1~ 26 28 22 19 

12. Riil~ 7 11 8 11 

13. LW'll'JLn~~-1iumvhln~ 30 33 37 30 22 

14. lh::'ll'ln-tln-ffm~-;]'Y-lJ:: L,yl~ln Rt<,-ff"lJ ffl~~ • 21 19 15 15 12 

15. 42 10 15 12 

16. 17 17 8 7 

17. 18 12 9 8 

18. f'll'~lilL~n 26 27 25 24 

19. 1)l~n-~'U.LL~-1 8 11 8 8 

* 	 L~i.~~ln1~~1~1~ 

~l,rnm~~~l~~LLfl::"1.IU~-1 n~-1L'Yl'Y'l~~lUm, 

.:.. ~ 	 I . 



md"~~Ulm'l L'Y1'WlJ'VIl UTld"1UiJ-.i)'ilUWil::LoXUlU'Y1l'lmd"~~ulinlfld"ru.u111Tl inlild"ru.umd".ffu 
q q 'II 'II 

~wiilUL~ada'l1UTllll1L,;)1ru~LL~"lJtJltJaanlu md"wVlJu11uiJ';)';)uu'Wuil 1m'lmd"~lul'V1nl~Ln~;1u
....,., q cu 

1 Um'lL 'Y1'WlJ'VI1UTld"L oXUd"U LLUU md"LLnL"lJiJ ru'VI1~ Ln~;1u 111 n nilmd"lJ a'lti'l1m'l ~fl'l~"lm::'Y1U"lJ a'l 
q 'II v ,. 
... 'I ' 'I .,.,1 ~ 1 .J' .,1 ~ 1" '" .J''''; '" '" .. ofl '" .J' ...; oJ.J '11"'" 

md"'W~m ~uaU1T1~~amd"~'11'Y1~U U'WU'Y1Ud"Llru. n"lLTltJ'l 'WU'Y1~L"lJtJlmuuan'Wu'Y1'V1U'l'Y1,;):: ~~d"U~"l 

m::'Y1Uaud,;)lnmd"~VlJUl 1~m\l.'Wl::1T1d"'lmd""lJul~1'V1t1i ~'lin111d"mL1.i'laamUU~lU~1'l ') i'ld l~tJ 
iJ';)~uumd"~~ul3TmoXumd"LLniJty'VIlmd",;)d"l,;)d" md""lJU~'l:JJ1"l'11U rhl~ii1T1d"'lmd"~1'l ') 111n111tJ 

LL~::ii'Vl'\.i,ltJ'llU~1U~~'11aUmntJ'VIUl tJ'llU."r'ld"::iU'11l~ LL~::d"::i'I,Jrla'lriul~tJ1T1d"'lmd"~1'l ') LLU'lLUU 

1) 1T1d"'l"lil tJTI:JJU1T1:JJ"lJU~'l 

(1) 1m'lmd"lUTlll:JJ1U~~'11aU"lJa\lm:JJ'Y1l'l'VI"l1'l ~'lii1T1d"'lmd"a cilUTll~I:JJ1U~~ 
'II 

'11auhj~lnil 71T1d"'lmd" (JU~ 2 .3) 1~tJ1T1d"'lmd"~~fltyl~LL~~'llnU~1d"1'l~ 2 .19 

- l\lLL'VIltnm.mt)n~lu~::l'Uae::Jn (64 n:JJ .) 

- 1\lll'VI1WHllme:Jn~1'Ul~ 

- 1'lLL'VI1Ud"alJUammllmj 

- 1m'l"liltJrluulmL:JJ\l:JJ:JJ 
q 

.. ~ 

- rl'Uml:JJ1\ll'lll'U-~111U1"l 1• 
- m \l L'Y1W'1-'11~lJ1WW1'VI:I-i• • 

YU'\. 2539-2540 

W.Y'!. 2538-2543 

'W .Y'!. 2538-2545 

NA. 

w.Y'! . 2541 

W.Y'! . 2540 

W.Y'!. 2539 

(2) 1T1d"'l"lil tJTI:JJ'U1T1:JJ1UTill :JJ1U~~'11aU"lJ a'lnld"'Y1l'l'W Lf'I~LLvi'lUd"::L'Y1Y'!1'Y1 tJ 
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m~"15ll,~Ln~1tll,lll,-:l::tl::Ll~l1n~L~tI.,'lnll,an ~tl 

2) lm.,'ln1-:l-:l::uU"llll,~.,'l1l1~"15ll, Ql.l~ 2.5) 

(1) -:lnhJmj.,'lLUll, 

• -:InL l'Jfl1ll1L11 ff.,'ltlcil ll,fl1l111U ~~"15tlU"ll tl.,'lfl rn::n-:l-:llln1-:l~~ll,~IL~-:l~;jn1J
'II '\J ~ 
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VllI<tl 6 Lill,'YI1.,'l~lmill, 
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'\J 
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I!XTI~N(lED MRT rKOIl!c.. 

PR~I.I"JNARY "ASS TRANSIT "AS"TERPl.-.N 

STR PROJECT ( IJOrEWEU. ) 

"'fA rl<OJUCT cone) 

..I
'nJ'Yl 2.5 
'IJ 

I 

, 
... 

.. 
• 



(2) ·HlLvJvhl~mL1.i\lElElmUU 

• 	 1r1LvJvh"llutt\l3J1iil"1l'Um\lLl1~ (liUltl\l), 

nW1UV;\I"1l'l~ 

• 	 1r1LvJvhmnum Vlu'1tl\llWru~~"1l'ElU~El El\l~n111r1LvJvh3JVllUm l~m~3J 
~U~~mii1r1LvJ~lUl\1~tlLUiht~~~lK1~11~\I• 

UElmnnlm\l-lll tln11~3JU1~3J-nl\1~ULL~1 lm\ln11"l1U1~1mllan 3 1~1\1n11~El 

3) lm\lm1rimrll\lfimii,u1111Uiil::Utln~~ln~El\l (lCO) iill~n1::1J\I mJ1uml3J1U~~. 
 ~ 

"1l'ElU"lIEl\ln111r1LvJUV;\lU1::LY1~LYltl LtJUn11riEl~fl\l~milu1111Uiil::LLtlnih4fi'ln~El\l (ICO) Lvj El1~U1n11
• 

~lU~Ufi'1'l,bL -nl LLiil:: tt\l tmn1u1::UU~Ufi'ln ~El\lL~ El 3J~Elflu'Yh L~El~l ru."1l' £JUVI iil3JU1J\I 

4) ~mii,"lIutt\l~Ufi'l"1l'lULlI El\ln1\1LY1l"l3JVllUmLLiil::mmu,'Y1iil El ci1U~113J1U~~"1l'ElU"lI El\l. 
 ~ 

n13Jn11"l1utt\lYll\1Un 1i~1V11ULuu~mu~11U113J~fi'l"l1El\l ~~~~ LLiil::~~~~lV1U,1 tl VI~El ~U1::n ElU 
~ ~ 	 ~ 

n11"1mtt\l3J1U11Y1 n ~\l11::~13J11r1U11LY11irruVll~113J LLtlil~1 ULlI El\lm\lL Y1l"l"1L~. 	 ,., 
, 	 .5) lm\ln11""lElln1~V1U~lniilm\lLYI~"1LLV;\lYi 2 (VlUEl\l\lLV;l) Luulm\ln111u~113J1'J 

~ 

~~"IlElU"lIt:l\ln11""1 Elln1~tJ1ULLV;\l1.h::LY1~LYI tl 1~tl1l1~1\ln11~\1 El ciU1L1 nt.~U~ el1Lfl ElUl\1l"l~ .r\lVll~ 
~• 

~3JYl1U11m1 ii~uYiu1::m nt. 20,000 11 LL3Jlm\ln11.n11::t:l ciflltlUEln~UYin1\1LY1l"l3JVllU~1n~13J, 	 .~ 

.. LL~nLuulm\lm1YiLtlflqj~ii ~~~ El~'U~1ElUil\11~ tl LU~l::~U~1'Ul"1J~tn~m::1J\I ~\I LU'U~U~ih~ r.nn\l 

o " 
2.5.2 't11\1\\1 

iim1L~UL~El 2 U1::LllYl~~El\lW1111rnl L~LL1i n11~3JU1~3J"lIUtt\lYll\1Jl1ULLlhi'lL,)1l"l1::m 

~\lLL~U1L1nt.e:h1LYI m~El tlLUm3JLLliJ1L,)1l"l1::m anU1::LflYl~ Elm1~3JU1~3JYll\1Jl1U~iilt:l\l1l1 v1U 

..t 	 ... 
l"lUYlm\lLY1l"l3JVllU~1, 

m1~3JU1 ~3J"lIUtt\lYll\1Jl1ULLliJl L,)1l"l1:: r.J1L U~1::UUm1L~Ul~El~Ltlflqj ~\I L~ tl1-nEl\I rlUn11 

U1L-nr ILLiil::tt\lElEln~Uy)11::W)l\11.h::LY1~ ~iil El~LLU1LL~J1L,)1l"l1::r.J111::ii'Yhl~El~1\1 ') rt\l~ LiJU"lIEl\l1~ 
UliilLLiil::LEln"1l'U l'ilL~El~iil El\lL~ mUWYhL1t:lUl'Ul"1l'l~~jjlflru"ll El\lLYI tl ~\I El cifll tl 1 U~u~ 

. 	
., ~ 

m\lLY1l"l3JVllU~1 LLiil::Elci1U ~u~1~1\1n11 LL~LUEl\l111n1'UU1L1rn""lL1EliiirruVlln111111111flUk\lLLiil::ii 
~ ., 

~u~ln~\I~mll"l1u.l~L~n ~\I,fwr:UUliil~\lrJl tlLU~1\~l'il L~t:ll"llrll."1!£JLLV;\l1Vlli~\lii"llU.l~1munil LLiil:: 
~ ., 



• •• 

1~m..ln ~hJ1:'nl'n'U,~tn~tJ tl tim:IJ1:IJ LL3-hil L~1Y-l1: tJ1 LL~:Tl ~ tl\l~L~tl:IJ ~ tlflU LLlhil rr\l~\l'l.-nm1 
'U 

Tl:IJ'U,lTl :IJ'lJ'U,~\l'Yll\lJl tl ti'l.u.:ni ~lh:~hr'U, 1~ tJ L\1.Y-ll:: tl til\l fl\l nl1'1. -nb1tl-lll:IJyh n LLliJl L~1Y-l1: tJ1 ~\lLlJ'U,
'U 

m1Tl:IJ 'U,lTl :IJ'lJ'U,~\l~iitJ:lJ1I1n ~~~ 'I.'U,m1ti'U, 1::tJ:L 1~1'1.'U,m1L~'U, 'Yll\l1::vril\l m \l L'YlY-l:IJ'VI1'U,mLL~::1i'U,U1 

iim1~fl\l'YhL1tl ~1il1ru:m:IJ1:IJ LL3-hrl~\l'lJtl\l1;m~::Ltln'n'U, 'I. 'U,Utltlu'U,m1L~'U,'Yll\ll~ tJ'Yll\l1rJ tJ'U,<1i'di~ 
~ . 

Tl11:IJ ~1-nl111n lh:'nl'n'U,~\lUtJ:IJ ~tl::L~'U,'Yll\ll~ tJ'Yll\lJl ifrlJ'VI1~ iiiftltlu'U,~mil 'U,1'U,L~tl '1.11 LWtJ\lY-l tl .., . 
LL~:Tl11:IJtl~ tl~JltJ ~\l'l. 'U,m1:ff'U,~\lL~tl iiutl tJ1I1 n 

U qj'VI1~ 41tl\l'1.411um1~tll1rulL lJ 'U,~ LI'IM~l'V11Um1Tl :IJ'U,lTl:IJ'lJ'U,~\l 'Yll\lJl~L~tlm:wh\lTl ~ tl\l 

nuLL11J1 L ~1Y-l1:: tJ1 1~ tJtl n~T1'U,rf'U,lhrh:IJ 41tl\ltl::rJniJ~ 'I. 'U,-ri1\lfl~ ~'U,~\l1::iuJl'1.'U,LL11Jltl::~\l1l1n til 
'U 'U 'U 

'I. iL~tl '1.11 ~1I11rJ ~1'U,tl1::~1::Ulmil'1.41 UtltlU'U,Lri tlnm1iJ~tl1::~Jltl::iim1rJl tJ m~tJ ~11~tl1::~ 
'U " 'U 'U 'U 

~ ~ ~ 
o 0 CL,.o 4CII. I '0 .a 10 I 

1::'lJl tJ'U,1 ~1'V1 1um1L~'U,'YlTJtll n Tl~ tl\l ~LL:IJ'U,1'V11mL:IJ'U,1 ~Tl ~ tl\l 
'U 'U 

m1Tl:IJ'U,lTl:IJ'Y11\lJl'1.'U,Tl~tl\l'VItrn~m1rJtl5u~\l1'U,'1.~LWtJ\l111tJ'I.'U,Tl~tl\l 'I. 'U,UtltlU'U,
• 

n 1\l L'Yl Y-l:IJ 'VI 1 'U,Tl1'1.~1~nm 1L~ 'U,L~ tl'l. 'U,Tl ~ tl \l1~ tJ nl1'1.iL~ tl 'VI 1 \l tJ11 L\1. Y-ll:: Tl ~ tl \l'VI trn Ul\l LL vi \l L'Yiltt'U,• 
LY-l11:: rr\ln~\ln~'lJ11\l m:IJTl~ tl\lUl\l LL vI\l L-ri'U, tl1:~1::Ul L1J1 LL~::1.11::~ L1tl ~'VI1'lJ1::UuiJ tl\ln'U,Jl'Yi1:IJ~ 

'U 'U 

ii tl ci L~:IJ 'I. 'U,-ri1\l ~lhrl1:IJL1tl ~1'U,'I. 'VI q!tl::'1.11~1I11rJ ~l'U,L~'U, 'Yll\l~rh'VI'U,~'1.1141~\l 'VI:IJ~ i\ltt'U,tl::41tl\l 
'U 

rJl LI m~ tJ~11tllntl~'VIrt\l'1.tl rr\lantl~'VIrt\l~tl1::m::'lJ1 tJJ1'V11tltl1::~ L1tl 'Yil'I.'VIl11~::~1n~tlm~tJ~11~\l 
'U " .. 1J 1J 'U 

tlltl41tl\lrJltJtllm~tl~l'V1rt\l'1.tlan~l'V1~lL1 'J Tlr\l • 

-ri1\l fl~ LL~\l tl1:~1::Ul tni1 LL~::tl1:~L~tl~\l'V\:IJ~ ~~ tl~ LL11Jltl::rJ m tJ~ tl tl n . i\ltX'U,m1'lJ'U,~\l
1..1 'U 'U 1..1 

'Y11 \lJ1111 L1'1. 'U,Tl ~ tl\l ntl:~l :IJ11rJL~ tl:IJ~ tlnUm1'lJ'U,~\l'l. 'U,LL11J1'1.41 1::'lJ'lJ~\l'VI:IJ~ ~11111rJilll Lii'U,n11'1.41 

tl cil\l ii 1.11:: ~'YlTI111 Y-l LL ~::-ri1 LI ~~U rlJ'VIl n11'lJ 'U,~\l'r11\l'lJ n~LtJ'U,~lL'VI~'lJ tl\lm1tl11tl1~~i~ LL~:UrlJ'VI1Tl ru 
CII lit cal .. 

.. 

6 
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2.6 3J~1l11~Y11\1tl1n1~ 

ifWV!lfl null~El1ml''ILiJU,ifWV!l~Lhf1'w 1J1n"l.leh'lm-:lll1~1JV!1U,fl1 ti-:lllV!~-:I~ri a 1 idi~1J~~~ 
ILl' " 	 """ 

111-:1El1ml"l~~1f1'wij 2 LLV!~-:I ~a ~lnh-:l-:llu,a~~1V!m11J LL~::m1~11~1"l.1U,H--:I 1~mu~1::1u,1~n~1-:1.
~ 

n1-:1 L11~1JV!1u,fl1~ijifWV!lm1~11~1~~,r~~::LiJu,lm~-:lrillU~1J~~~111-:1 El1ml"l~Lh~w~~~ 1~ t1fl ru 
"" ILl' iii " 

1l1Ymlml"l~1~1~t1m1JmlJfl1J1J~~~1u,iJ ~.I"I. 2537 LL~:: 2538 l~LL~~-:llnU,~111-:1~ 2.21 t1-:1 2.23 • 
ti-:lYllm1m11l1~m1LL~1m::1l1t1"l.1a-:l~u,~::aa-:l (Suspended Particulate Matter, SPM) H-1ulV!tliLnu,. 

. 	
~ 

n111::~lJ1J1m,i1u,~rilV!U,~1~ t1n11Jfl1lJfl1J1J ~~~ "l.I ru::~m1Jl ru~::rt1lL~::mflJ e:JU1Je:Ju,a nl'11~lu, 
~ 

almmJ-:lfl-:l ~ln111::~lJ1J1 ~1:;)1u,a rlLoW tJ-:ll1i~1J~L1 ru 
~ " 

2538 

2537 

• ... 

0.564. cil'H.L£Jll11"15 n'H.'H.L£Jll11"15 	 0.20 

0.50 5 . ffT\rnJl'H.~n~LLY;J"151~ n'H.'H.~~l'H.~~lJ 0.12 

0.336 . cil'H.1J1J~lW n'H.'H.W1::~LlJ1 	 0.19 ... .. 
0.517. ilalJ~T'iT;lljl'H.~lJL~"i) n'H.'H.'5~1tnW 0.24 

8. cil'H.~::Wl'H.ml£J n'H.'H.W~~1£Ji'H. 0.25 OA3 

9. 	 hJW£Jl1Jl~mJLYlW,,1~Lil£J'H. n'H.'H.;~lJ 0.31 0.65 
• 

• 
d 

10. mlJ~111"i) n'H.'H.W1::11lJ~'H.J 0.18 0.04 

0.05 

OA8 

0.53 

0.81 

0.39 

0.34 

0.52 

0.38 

0.24 

0.25 

0.38 

0.34 

0.49 

0.28 

0.30 

0.10 

0.70 

0.23 

0 .07 

0.18 

OAO 

1.10 

0.32 

0.18 

. 3 
VlU,1tJ : mg/m 

2538 

0.66 OAO 

0.17OA9 

0.93 0.79 

OAO 0.32 

0.38 0.19 

0 .34 0.23 

1.38 0.86 

1.712.18 

0 .90 0.64 

OAO0.64 



• 

• 

• 3 
'VI 'U.l r.J : J.lg/m 

. 2537 2538 

If'ha~• 
1. n13JUfHi~l Cl'U.'\.WHU1I.Yl , '" 0.21 0.49 0.33 0.06 0.53 0.22 

2. ~mitI.Yh~lciEl£JlJ1.J~i'U. Cl'U.w~1~~itm.Jv1 0.23 0.4 7 0.33 0.07 0.21 0.12 

3 . U1::~,.rl Cl'U.'U.11"lfU111fl 0.25 0.73, 0.43 0.34 0.46 0.41 
'U 

4 . cil'U.L£J1111"lf Cl'U.'U.L£J1111"lf 0.03 0.63 0.29 0.23 0.45 0.33 

5. ~l,.rn.Jl'U.~n~LLV;.J"lfl~ Cl'U.'U.VI~lWI"~l.J 0.09 0.30 0.17 0.06 0.35 0.15 

6. cil'U.1Jl.J~lY-l Cl'U.'U.Y-l1::~Lm 
'U , • 

0.00 0.41 0.19 0.06 0.25 0.14 

7. iJEl3J~111';)Ul'U.~3JL~,;) Cl'U.'U.~~1mY-l 0.15 0.41 0.28 0.23 0.79 0.40 

8 . cil'U.~::Y-ll'U.ml£J Cl'U.'U.Y-lVl~1£J]-'U. 0.22 0.40 0.31 0.22 0.57 · 0.38 

9 .. h.JY-l£J11Jl~n1.JmY-lf)1~l~£J'U. Cl'U.'U.~~3J• 0.14 .0.38 · 0.25 0.11 0.43 0.18 
• d 

1o. m3Jm1T~ Cl'U.'U.Y-l1::113JVI'U..J 0.08 0.20 0.13 0.06 0.30 · 0.13 

.. 

2537 LL~:: 2538 
• 3 

'VI'U.l£J : mg/m 

.. 

2537 2538 

3.39 14.13 7.01 0.00 . 16.77 5.67 

0.00 12.71 3.75 0.63 12.66 2.98 · .. 
3. U1:: ~'l.tl Cl'U.'U.11"lfU111fl 0.00 28.25 · 5.35 0.00 19.55 5.98 

'U 

4. cil'U.l£J1111"lf Cl'U.'U.l£Jll11"lf 0.00 8.48 2.49 0.00 15.82 3.96 

5. ~l,.rn.Jl'U.~n~llV;.J"lflGl Cl'U.'U.VI~l'U.VI~l.J 0.00 15.82 3.17 0.00 7.91 3.34 

6. [h'U.lJ1.J~lY-l Cl'U.'U.Y-l1::~L3J1 0.00 15.26 3,38 0.17 14.35 2.15 
'U •• 

7. iJ El3J~111';)Ul'U.~3JL~,;) Cl'U.'U.~ ~1mY-l 0.00 12.77 5.28 0.00 24.86 5.31 

8. cil'U.~::Y-ll'U.ml £J Cl'U. 'U.Y-lVl ~1£J]-'U. 0.00 45.20 11.51 1.20 15.26 5.1 

9. h.JY-l £J11Jl ~ n1.J LYlY-lf)1~L~ £J'U. Cl'U.'U.~~3J 0.28 45.20 11 .66 0.00 14.97 3.74 , 
• d

10. n13Jm1,),;) Cl'U.'U.Y-l1::113JVI'U..J 0 .00 13.56 4.03 0.00 14.97 3.28 

fhn : m1JYll1JYl1J1J~~~. 2539• 
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• 


• 


~1 m.H~mwr~l~lIilCil\lmill LL~IiI\ll.xLV:U11flm1l1l"Hn m~~l 'iilLihl.~::~El\liim1LLnL "lIarJl\1L 1\1, 
~hll. ~\lm1LlnL"lIuUJ'V\1Cil\lmhl~::~El\lu1U1.h\l1::lJlJm1~11~1~\Id}uuUJ'VIl W1flUJ"lI El\l ., .. ., cu 

m\lL'YWUJ'VI1,"fl1 11i1 muvn::El cil\1r)\llJ~Llrnhn~l\1m\l Ll'll"UJ'VI1,"m~El ci1l1[J1'"~'"~1m\lm1 ~\lL~ El 
, • 'II 

n\l"lil\l'lIilc.l,"n~::LnIilJl1'111l~u~hm1~11~1 ~\I Luum1rnn~~::LLnL"lIuUJ'VI1L'VI ~ld LL~'VI ~\I~ln Ltn~ 
'II ~ 

ill.m1n EJ ~fl\11m\lm1iJEl\ln,"Jl1'1l 11 LLttl m1~11~1n~::~IiI,rIil,xEl m~\ll'"'1 iii c.lu ~\I~::Luu~~m::l'llJ 
'II 

l'll\1lJln"ll El\l1m\lm1 LL~::~1'V11lJm1flllJflllfl rn1l1~ Ellm~1um\lLl'l~1l'VI111.fl1i.1l L~[J\I LL~UUJ'VIlm1 .. .... " 

~11~1~~IiI,rIilL1'1l'~f,"~~El\li.~1lJm1LLnt"ll LL~rJ\l1lllhHi\l~El\l LLnt"lll11.L~El\l~," '] ~lm"lill. m1~1iI 
mm rn~111i1::kll'"J 13J,"LlJ,"~," m1flllJflll, c:J,"~::El El\l LL~::Tll,"~ , Lnlil~ln lJ~L1 rnn El ~11\1 LLG'l::11\1\11 ll. 

ElIiI~1'V1m11l ~~El\lYhflllJ~i.UnlJm1LLnL"lIUUJ'VIlm1~11~1~1iI,r1il
• 'II ~ 

2.7 

2.7.1 

~\I El cil,"L"lI1iI1l ii El1 m~LLlJlJm~llLii EJ\l1Elll. ii 'l1ilc.lll.~\lLL~ 
'11'11' 'II 

'" .. '" 
n~l\1LIiI ElU~'lBIl1flllmn ~1\1 Llil Elll.1iI,~lflll ~1l1~"lIEl\l c.l,"iiflllllill~ll.TInlJ~l LL 'VIU\I"lI EJ\I LL'"lU::l'l::1~ll. 

fElll. ~\lLTl~Elll.lillll~lLL'VIU\I"lIEl\llill\lEJltiIilV 'l1ilc.l,"~lm1mL1i\lElElni.~dJll. 2 "lil\l ~El -nl\lLL1n (L~EJll.
'II 

~'lBIl1Tlll n\l iifl,"l [J,") LiJWril\l~LLll.lU::l'l::1'1l," 1El,"Lfl ~ EJll."l1 nl~m~'L 'VI \tEl c.lll.~1iI n ~l,"1'VI uJ~::Lnlil 
• OJ '" 

~ln ~l'lTI~~"lI El\l ~1l1l1~1l liI::l,"1iI nLu[J\ll~ L U,"c.l '"~iiflllll LL1\1 ~\I LL~ii'ril\l L 1 ~1 ~'" -nl\l~ ~El\l (L~El," 
, 'II 

mn!J1Tlll n\l~'l~~m [J,") LUll.'ril\l~LLll.ltJ::l'l:: 1 '1l,"1El,"Lfl ~ Elll.~l nL'VI\tEJ ~\ll~ 1,"-nl\ld~1l1l1~1l1il::lll. 
iii nLu[J\ll~~ Elmil~\I ~\I LL~nrill.xLnlil c.l,"liIn Ul\1mllLLll. ltJ::l'l:: LL~hrtEl\l~ln-nl \I 'VI ~\I"lI El\l '1 iii c.lll. itL Ull. 

'II 

1::[J::Ll~l~~l[J'VIll11.L"lIliIfElll.l'"l'l::L~~,"1iI Elll.l~n El 'ill~ LL~::l'llTlllmll.LL1\1if," ~1 [J'VIlI,"L"lIliIfElll.Lfl~ EJ," .. .. ..'II .. 

Yi~lnlil::1UEJ Eln~liI::l,"liIn L-nl ~tJ1::Ll'l~i.l'l [J iiL~ll.l'll\1m1Lfl ~ EJ,"Cillif,"~\lmllYi~l'll\1m1Lfl~ ElU~"lI El\l 
'II 'II 

LL ll.ltJ::l'l::L '1l," fElll.L -nun," n\l LL~il L~m-nl ~L"lI
'II 

IiItJ1::Ll'l~i.l'l [J 
, ,

~1[J~::~ Elll.fil~\I ~\I LU'"~1 [J~ LU1~ill.n 
IiIlll LL~n [J\lrilLlXLnlil c.l,"1iI nLU,"lJ1Ll rnnl1 \I LL~::LU'"1::[J::Ll~1~1iI~Eln,"'VI ~1 [Jlll. 1 iii [J mmrnc.l,"1iI n~ 
Lnlil~ln~l[J'VIll,"LL~~::flf\l Ell~~::iimmrn~\lnil 150 ii~~Lllm~Ell11. LUll.~~l~~~,l,"LLllJl~l\1 '] ~ii 

• • 'II 

1::'illJ~\I ~::~llmi\l LL~~ll.'lIilc.lll. Lniii 1l1l::Jl'V1 ~1nl11.~llJl~l\1 '] III [J1,"tJ1::Ll'l~ ~\l1llln \I ~ 11 LLll J 1 
'\J IlJ 'I .. 

Lil~1:: rn dJll.~ ~1i n1\1 L l'l ~1l'VI1,"fl1f1nJ11'111l~1n ~1l1l::J1'VI ~1n lll.LLll J lLil~1::rn ElciL~llEl 
q 'II 'II 

.? 
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2.7.2 eJ't'ln~'t1tJl 
~ 

1UL"lJ~m\lL'Yl~3J'VI1Um mmm~unil 86% "lJEl\lmmru,'yt\ltl~::~n1w1il\lL~ElW'r\lq~fllfl3J~\l 
~ 

L~ElU~~lfl3J l~mu~rJmmmth~u~~El~mUL"lJ~m\lL'Yl~3J'VIlum -r~~~mii.n13JEl~UrJ3Ji'Ylm (~mii.
q q q q 

'VImm~"lJ 41013) nfillh::mm 1 ,500 ~~~L3J~1 GhU')\l'VI-r~1~mElun1\lL'Yl~3J'VI1Um~::nmmmtfl~u~ • 
uElrJnil ~mh::3Jlm 1,240 ii~~L3Jm~EllJ ~mii.l~tfl~U"lJEl\l'VIUlrJ\llU~l\l') ~L~rn']El\l1~LL~~\l1u1t1~

'IJ 

2.6 1~ rJm::~l rJEl ~~lU1Llmm\lL'Yl~3J'VI1Um LL~::1um1~n~lmmmtfl ~U"lJEl\l'VIUlrJ\llU~ L~rn,]El\l1U 
'IJ q 

u1L1m~u~lm\lm1 ~m1rl~t1~.mm1iLml::""mmmtfl~U~\l~~~~::~nfllrJ1u 11U 31U LL~::1u1ElU 
q 'IJ q 

lJ ~\lLL~~\l1U~111\l~ 2.24 

t11m mtf1ru,LL3Jtf~1 L-;l1~1::m nfll13J~1~ru~Elm\lL'Yl~3J'VI1Ufl1LtJUEl cil\lfl\l L~11::UEln~lntfl 
... q 

1ULL3Jtfl~::1itl1::lrJ-nU~lw~'um1Ln~~1m13JLL~1 m1t11::1hufl1'V1~1\l~\l1~'1.iLtJULL'VI~\ltfl~uLvi El 

(:,J~~tfllh::1.h ~1'VI1Utl1::-n1-nU1UL"lJ~n1\l L'Yl~3J'VI1Ufl1 iJ~~UUfll1:IJUrJ3J1um11iL1ElLvi Elm1f13JUlfl3J 
q • 

"lJU~\lnn~lU~l~qJmn LL~1U"lJm::L~ rJl nu1::~Utf11ULL3JtflL-;l1~1:: £nn ~13Jl1rlnEl1~Ln~(:,J~n1::'Ylurf\l 
'Yll\lUlnLL~::'Yll\l~U l~£J1U'Yll\lUlmriEl1::~utfl~\litu m3Jl mtfll'VI ~1uLL3Jtfl~::3Jln nl11'VI~~13J LL1\l 

'IJ 

1umh\l"lJ El\ll~n (Gravity flow) ~::'15lrJl~ tfl L~£.ILL~::"lJ £J::3J ~ ~ ElIJEl El n ~'Yl::L~ .g\l nEl1~Ln~ (:,J ~m::'YlU'Yll\l 
'IJ 'IJ 

~U ~lUfi mfll~tfl1UU1L1 rn~lll 'YllJ 1U"lJ rn::L~rnnu1::~Utfl ~\l3Jl n 1 uLLlitfl L-;llvn:: m~::L~El ~U~~\l 
q 'IJ 

L ,]13JlYll3JU1L 1 rn~u~u Ln~iJ ru'VIltflYllJJ .g\lnEl11 dJuiJru'VI1~n El1iLn~fll13JL~IJ'VI11J~El'Yl1~ £f~u ... . ... 

"lJEl\lU1::-nl-nUEltil\l3Jln3JllJ • 
1um1~n~lm3J1rnm11'V1~"lJEl\ltf11uLL3JtflL-;l1~1::m1u'15l\ln~1c;il\l ') "lJEl\l NEDECO .g\lLUU 

u1oJ'Ylimm~mn~1~lnU1::L'Ylf'fmlllElfLL~U~1utl ~. f'f. 2508 wuilm3Jlmm11'VI ~"lJEl\ltf11U'15l\l 

'VI Ultfl~:: ~\l ~\lU1::3Jlm 4,500-5,000 ~ nUlf'fnL3Jm~EliulYi LL~ ::'15l\l'VIUl LL~\l~::nm3Jl rntl1::m rn 
'IJ 'IJ 

3,000-4,000 ~3J . U. c;i ElimYi m t11nLL3Jtfl m3Jlmm11'VI ~"lJEl\ltf11ULL3JtflL-;l1~1::rJ1U1L1 rn 


n1\l L 'Yl~3J'VI1Um ,;)::Ln~,;)lnm1t1~ El rJtfl,;)lm~ElUL-;l1~1::1Jl ')\l'VI1~i£Jm'Yl LL~::m3Jlmtfl~l'VI~,;)ln

q 

LL3Jtf1 LL~::fI ~El\l ~\l ~LLlitflL-;l1~1:: m .g\lm3Jlrnm1U ~ ElIJ tfl ';)1 n L ~ ElUL-;l1~1::m 1~ rJm3J-n~tl1::'YllUl~ 
'IJ 

LL~~\l1U~111\l~ 2.25 1~ IJm3JlmtflU';)::itUEltinummrntflL 'VIii.ElL~ ElU 
. 'IJ 

tUln ';)1 nULL~11::~Utf11ULL3Jtf1 L -;l1~1:: IJlU1L 1 mn1\l L'Yl~3J'VI1Ufl1n ~\litUEl tinUm1itu~\l"lJEl\l 
• 'IJ 

tfl'Yl::L~U1L1m~lll 'Yl1J1U'15l\lL1~l~l\l ') . .g\l(:,J~"lJEl\lm3Jlmtfl1ULL3Jtfl L-;l1~1::IJl~itu~\lrf\l,;)lnli113J 


-nl~ LL~::m1U~ElrJtfl';)::rh1~1::~utflitu~\lElti1u'15l\l1::'VI11\lL~ElU~1\l ') 1U1ElU 20 tl (~.f'f. 2518
'IJ 

2538) 1~LL~~\l1U~111\l~ 2.26 


';)In m1~n~1~lUEl'Ylni'YllJl"lJEl\l LL3JtfIL -;l1~1::1J1 l~nm1~11Hl\l1::~U"lJEl\ltfl ';)::itUEl cinumu 

• • 'IJ 

m1ntru (Return period) "lJEl\lL1~1~m~11,;)::Ln~~rnum1nhfu ~\lLL~~\l1U~111\l~ 2.27 

• 
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'" OJ; 
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11.1Y1 2.6 
'U 

I• 




"",,J 
~m'\.U1 ~llJn"l'm~lJ 

(iI) 

... 
1 '1'\.\* 

(3.13.1.) 

... 
3'1'\.\ 

(3.13.1.) 

1tJ 
(3.13.1.) 

41013 2 

5 

95 

126 

153 

215 

1445 

1712 

41022 2 

5 

95 

136 
I 

138 

198 

1228 

1538 

41042 2 

5 

76 

116 

111 

160 

1213 

1526 

1332 

1615 

41052 2 

5 

92 

127 

137 

186 

41063 2 

5 

83 

116 

122 

170 

1258 

1566 

41072 2 

5 

88 

126 

129 

194 

1259 

1621 

41083 2 

5 

92 

119 

136 

189 

1285 

1524 

41111 2 

5 

82 

102 

134 

190 

1392 

1720 

41140 2 

5 

85 

115 

127 

178 

1164 

1429 

41150 2 

5 

88 

130 

132 

184 

1140 

1392 

41160 2 

5 

96 

141 

141 

201 

1252 

1582 

54 

• 
(> 



• 


• 
• 

iJ .. 
~.t!.3.1.1'1. n:w. 3.1.1'1. l3J.t!. OW.A. n.A. a.A. n.t!. 0'1.1'1. ow.t!. f).A. 1"13.1 

2508 251 335 412 212 404 1589 1545 443 383 5574 

2509 271 252 252 319 496 142 471 1607 4774 3651 1008 779 15306 

2510 362 317 316 285 316 277 271 300 1148 3956 601 525 8674 

2511 321 206 225 200 726 612 292 474 415 354 223 348 4396 

2512 300 184 171 153 150 140 616 763 2556 3284 775 410 9502 

2513 308 223 212 233 600 144 2807 3584 6262 8665 2631 1251 28220 

2514 570 283 246 205 337 495 375 1401 3450 3233 1369 1104 13068 

2515 656 271 233 262 212 259 187 262 1011 1591 487 1010 6441 

2516 329 172 193 184 222 386 230 544 1646 4063 695 881 9545 

2517 .391 196 201 207 471 384 217 587 1319 3710 3403 1409 12495 

2518 587 256 217 236 367 739 726 994 5280 9567 3665 1647 24281 

2519 734 518 418 275 149 105 600 937 3245 4093 2981 1243 17586 

2520 562 416 273 321 613 386 271 321 2164 964 288 386 6965 

2521 340 244 206 194 260 264 2863 2855 2753 7990 1415 504 19888 

2522 335 184 206 238 394 105 431 340 570 876 192 442 5266 

2523 313 235 177 181 431 122 1050 1813 3507 8758 2444 763 20895 

2524 244 254 268 277 581 117 1299 3209 2683 857 2203 1548 14602 

2525 423 247 276 311 257 267 279 289 1159 1888 604 670 6670 

2526 260 235 276 262 254 308 217 954 1591 5547 5635 1677 17216 

2527 327 215 260 249 230 601 458 244 555 954 347 279 4719 

2528 252 235 262 264 305 303 335 305 1467 3203 3240 2046 12217 

2529 297 242 273 264 162 120 629 742 858 332 236 402 7101 

2530 212 235 281 251 254 238 187 206 2037 2502 404 530 7337 

2531 163 167 254 166 554 923 822 651 2162 4165 1905 504 12436 

2532 230 152 222 236 236 928 246 220 474 962 321 378 4605 

2533 153 138 252 231 391 145 260 230 435 2052 531 407 6537 

2534 161 160 193 205 150 130 134 530 1501 1077 249 233 4723 

2535 142 160 204 194 190 130 107 621 223 1960 503 336 4770 

2536 162 183 246 209 207 328 141 154 658 435 104 132 2959 

2537 114 121 159 86 218 174 1357 1044 4218 4231 135 306 13736 

2538 102 148 149 149 266 492 507 , 2666 7446 1066 4063 872 27522 

2539 153 170 225 548 
oJ 

315 226 237 229 424 671 600 944 2231 3456 1390 755L\tat! 

.. 


• 



~TnJ~ 2.26 "j::~1Jtt1~\]~~ ~1~~LL~::Yi1L\l.~m~iitn::~1JthYl::L~UTI.l.mn-1~1J1L1rnU1mL3.ht1 

'II q q 

LiTVn::tn-n1-1U W.\'! . 2518-2538 

.. 


... .. 
iI.lI • ilt~.Llil v," 3J.~. n.~. 3J.~. L3J.lI. ~ . ~. n.~. n.lI. GI.~. YUJ. fi.~.. . . : . . : . . 

~iJ fii1 fii1 fii1 
. 

fii1 <R1 <R1 <R1 <R1&'(\1 &'(\1 &'(\1 &'(\1 Gl1 &'(\1 Gl1. &'(\1 &'(\1 &'(\1 (;11 &'(\1 &'(\J &'(\J &'(\1 Gl1 
2518 1.3 0.69 1.3 0.7 1.2 0.5 1.4 1.0 1.2 0.9 1.1 1.0 1.2 1.2 1.10 0.9 1.4 0.09 1.7 0.02 1.9 0.84 1.8 0.0 

2519 1.3 0.63 1.2 0.6 1.1 0.6 1.1 0.8 1.3 0.6 1.2 1.0 1.3 1.0 1.38 0.6 1.5 0.06 1.6 0.06 1.8 0.18 1.6 0.1 

2520 1.4 0.43 1.4 0.3 1.3 0.6 1.2 0.7 1.2 1.0 1.1 1.1 1.1 1.1 1.02 1.0 1.5 0.74 1.3 0.42 1.2 0.74 1.3 0.6 

2521 1.4 0.76 1.2 0.6 1.2 0.6 1.1 0.9 1.3 1.0 1.2 1.0 1.6 1.0 1.54 0.5 1.4 0.38 1.9 0.54 1.8 0.23 1.3 0.3 

2522 1.2 0.72 1.2 0.5 1.1 0.7 1.1 0.7 1.1 1.2 0.9 1.2 1.0 1.08 1.0 1.1 0.82 1.4 0.44 1.1 0.74 1.2 0.6 

2523 1.1 0.98 1.1 0.9 1.0 0.8 1.1 0.8 1.0 1.2 1.2 1.0 1.3 1.0 1.33 0.7 1.5 0.37 1.8 0.57 1.9 0.30 1.5 0.1 

2524 1.2 0.67 1.1 0.8 1.2 0.5 1.2 0.8 1.2 0.7 1.2 0.8 1.4 0.9 1.43 0.2 1.5 0.01 1.2 0.38 1.7 0.50 1.7 0.3 

2525 1.2 0.65 1.2 0.8 1.2 0.6 1.2 0.7 1.2 0.8 1.2 1.1 1.1 0.8 1.13 0.8 1.6 0.72 1.6 0.14 1.5 0.42 1.6 0.4 

2526 · 1.3 0.62 1.2 0.7 . 1.2 0.5 1.2 0.6 1.3 0.8 1.5 1.0 1.2 1.0 1.42 0.7 1.3 0.69 1.9 0.11 2.0 1.20 1.9 0.2 

2527 1.4 0.52 1.3 0.5 1.2 0.6 1.1 . 0.7 1.2 0.8 1.2 0.9 1.2 1.0 1.21 1.0 1.3 0.65 1.5 0.59 1.4 0.48 1.6 0.1 

2528 1.3 0.60 1.3 0.7 1.4 0.6 1.2 0.8 1.2 0.9 1.2 1.1 1.1 1.0 1.17 0.9 1.6 0.68 1.7 0.33 1.8 0.13 1.8 0.1 

2529 1.4 0.62 1.3 0.6 1.3 0.6 1.3 0.6 1.6 0.5 1.2 0.6 1.3 0.9 1.26 0.7 1.3 0.55 1.2 0.56 1.4 0.58 1.5 0.5 

2530 1.5 · 0.56 1.3 0.7 1.3 0.7 1.3 0.6 1.2 0.9 1.3 1.0 1.1 1.1 1.27 0.8 1.5 1.11 1.7 0.23 1.4 0.42 1.6 0.2 

253 1 1.4 0.54 1.3 0.6 1.3 0.5 1.3 0.6 1.3 0.8 1.3 0.9 1.3 0.8 1.42 0.5 1.7 0.43 1.9 0.19 1.7 0.11 1.6 0.2 

2532 1.3 0.49 1.4 0.6 1.3 0.5 1.2 0.8 1.2 1.1 1.3 0.9 1.2 0.9 1.23 1.0 1.3 0.75 1.4 0.36 1.5 0 46 1.6 0.3 

2533 1.4 0.44 1.4 0.7 1.3 0.5 1.4 0.7 1.4 0.8 1.3 0.8 1.1 1.0 1.18 0.9 1.4 0.88 1.8 D.82 1.5 0.43 1.4 0.3 

2534 1.4 0.50 1.3 0 .7 1.3 0.4 1.3 0.7 1.3 0.9 1.2 1.0 1.3 1.1 1.48 0.8 1.5 0.23 1.6 0.25 1.4 0.61 1.4 0.4 

2535 1.4 0.70 1.4 0.7 1.2 0.6 1.0 0.9 1.0 1.0 1.0 1.1 1.3 1.1 1.14 1.1 1.1 0.98 1.4 0.67 1.2 0.73 1.4 0.7 

2536 1.2 0.76 1.1 0.8 1.1 0.8 1.2 0.9 1.1 1.0 1.0 1.2 1.0 1.2 1.09 1.0 1.3 0.84 1.1 0.81 1.1 0.88 1.2 0.8 

2537 1.1 0.80 1.2 0.9 1.2 0.7 1.1 0.8 1.1 1.1 1.3 0.7 1.2 0.6 1.20 0.8 1.5 0.25 1.7 0.23 1.1 0. 70 1.3 0.8 

2538 1.2 0.65 1.2 0.7 1.2 0.6 1.2 0.8 1.3 1.0 1.2 1.2 1.1 1.0 1.50 0.7 1.8 0.27 2.2 1.02 2.1 0.52 1.5 0 .3 

LU~ £J 1.3 0.63 1.3 0.7 1.2 0.6 1.2 0.8 1.2 0.9 1.2 0.9 1.2 1.0 1.27 0.8 1.4 0.55 1.6 0.42 1.6 0.53 1.5 0.4 

(f13JL(fU 

2.30 

2.10 

1.80 

1.65 

• 

1UnTm6lU (Return Period 

(iJ) 

100 


25 


5 


2 


... 

ihn,"1 

2.05 

1.95 

1.75 

1.65 

'Yf')::11,.:: LL ~" 

2.00 

1.90 

1.75 

1.65 

'tun: TB&SPW Master plan, NEDECO, et. aI., 1987 


(f :: 'Vi 1U 'YH1 fi .,, 

2.10 

1.95 

1.70 

1.60 



.., 
0

2.8 ~nUl1'W"1 , q 

., ..,• 0 

2.8.1 lUJ",t'-"'W'l::m 
" 

LL 'VI ~-l~tJ~ mnrlL~rJt'l-l~LLlhrlLil'rn::rJ1LLt'l::LL'VI~-lJl1i111J"1fl~~lt ') i.~LLri 
... 


1 .) li,1 L a-mnmJTI,U1el'U. 


2.) J1La-mnnh-l-ll'U.eJ<ilff1'V1n111J, ... 
3.) li,lLa-mnnm1Ln~m 

... 
o ~ .... A 

1.) 'U.1 L~mn n1l1'U.L1eJ'U. 

nl1tJ1::tJl'U.~1'V1t'l1-li.~~lnl1~n~lil<il11nl11111n~Jl~eJ-ltJ1::"1fl"1f'U.1'U. 
m>1L'YlYl1J'VI1'U.~1 Ylu'hiiyhtrJm11J11n~Jlmh::'VI':h-l 177-365 ~<il1~eJl'U. l<ilmu~rJtJ1::1I1rn 235. ~ 

~m~eJl'U. 1'U.u YU'f. 2536 m1J~l1J~l.I1Jt'lW~ m::'Yl11-l1'YlrJ1m~<ilf L'Yl~ l'U.lt'l[jLLt'l::~-lLLl<il~eJ1J L~, 
m<ilm1rnilm1m11J11n~J1~eJ>1tJ1::"1f1n1n1-lL'YlYl1J'VI1'U.~1 ~1'V111Jm1H1'U.eJ'U.l~<ilLlc;l-l~ eJ LUU : 

UYl.f1. 

2533 

2543 .. 
2553 

2563 

J11i1<ilmu~rJ 
(~<il1/~'U.6'U.) 

250 

275 

300 

325 

iim1m<ilm1rn'htJ1::1I1rn 80% ~eJ-lJ11,r 1l::LiJ'U.J1La-rJ~1::1Jl rJt'l-l~'YieJ1::1J1 rJJ1~ 
~ ~ 

LL3.1J1Li1Vn::I:J11<ilrJm-l ,nnm1~n~1~eJ-1 <il1. 1i>1irJ Yl11rn~1~~ 1'U.u 2530 YlU'hJ1~>1,;)lnU1'U. 
L1eJ'U.iifi1 BODs LU~ rJ 53 n11J1~'U.6'U. ~ rn::~';1'U.L1eJ'U.~1'U.1 'VI ru1'U.n1>1LYlYl1J'VI1'U.~1~ihl>1LmeJ::

'" , 
(Septic tank) L~mJ11J<ilJ1rieJ'U.~';)::tJ~mJt'l-l~1::1JU1::1J1[JJ1 ~-1yh1~fi1 BODs LU~rJt'l<ilL'VI~eJ 48 

~ 

2.) 

. , 
...

h >1-11'U.eJ <il ff1'V1 m11J ~'U.lmll",'1'U.m-1L'YlYl1J'VI1'U.mLLt'l::i-l'VI1<il1'U.L~<ilm1J rn'Ylt'l ';)::1::111 rJli,l 

L~rJt'l-l ~LLliJ1Li1Yl1::rJ1'V11tlLL'VI ~-lJl1i111J"1f1~1<il rJ <il1-l LL3Jl1';)::ii n!l'VI111 rJ~11J~1Jm1U~ eJ rJ J1 La-rJ LLt'l::m 1 
~ . 

i<il m>11::U1JUl1J<ilJ1 L a-rJ1'U.LL~t'l::11-l>11'U.LL~1 Ii<il11.1 LL~riLliL~iim1<il11,;) ~eJ1Ji1>11hJl11J~n'U.eJ ri1-l,;)1-l~-l 
'U.eJmnnif1J1-l11-l-l1'U.L~Yl rJ1 rJ11J'VI ~m~rJ-1m1ffiLit'U.m1Ul1J<ilJ1L~rJ1'U.~1Jl'U.m1~~<il ~>1iim11::1J1 rJJ1 

La-[J~iim1tJ'U.LtieJ'U.~-lt'l-1 ~~t'l eJ>1 LLt'l::LLliJ1 Li1Yl1:: rJ1 
~ ~ 

• 

http:eJ1Ji1>11hJl11J~n'U.eJ
http:1-11'U.eJ


• • 

3.) 
" 

rT-1fh1ij~U~ Ln~mn11:1,JV ci3J1n~au ') m-1 L 'Yl'W:IJ'VI1UmLL~::~-1'V11~ln~L~tJ-1 ~-1rT-1ij 
, 

'II • • 
m11im'J..i1LL:IJ ~-1LL~::mnl~~l"15vh5nua cil-1L~'W1'V1~ltJ Ldaij~u~nRl1Lflij~~m)1-1acilU~u~~-1mh 

'II 

1,;):: L 'VI ~uULflEl U~-13J1'W'i'a :lJnmil ~l&1U~-1 ~fI~ El-1 L~~::LL:l.hrl L ,)1 'W 1:: m 
'II 

ijm1~n~1 a th-1~ a L ttEl-1 L~ tJ1nUfI ru,1l1'W,rl1ULL:I.i,rl L,)l 'W1::m~~~Yi11~tJ'VI til tJ-11U• 
I I Q., A.... !IV A A ~ 

~1-1 ') L"15U na-1ElUl:IJtJR-1LL1~~El:IJ n1:IJaUl:IJtJ n1:IJfl11J~:IJ:IJ~'W~ n1::'Yl11-11'Ylmf11R~1 

L'Ylfllul~~LL~::~-1LL1~~El:IJ lutl 'W.f'!. 2538 m:IJfl1UfI:IJ:IJ~W~ lL~aElnU1::mf'!m::'Yl11-1~ULrtEl-1,;)ln• 
'W1::11"15Uru ru&1~-1 LL1~~a:IJtI 'W .f'!. 2535 L~a-1nl'V1U~3J1~1;jlUflru,1l1'W,rl1ULL:I.i,rl~,)1'W1::m,;)lnUln

Q,oIQI .u q 

LL:I.i,r1~~-1'V11~ R:IJ'Yl1U11 m1';)un-1~-1'V11~UmR111T1 fil3J1 ~1;jl U~ fh'VI u~d'liklVl1Ufl1UfI:IJ m11i. u. 
,IllULL:I.i,rl "lJ~L~tJ1nUnm1JfI:lJm1U~a tJ"lJEl-1L~tJ,;)lmm~-1~l-1 ') ~-1~n~113J1

• 
n1:IJ fl1U fI:IJ:IJ ~ W~L~~n ~1 LL~::~11,;) Rau RrnUn11rnflru,1l1'W,rl1ULL:I.i,r1 L ,)1'W1:: m 

,;)lnUlnLL:I.i,rl~nl~L:lJm 0 n-1nl~L:IJ~1~ 379 ~-1'V11~UmR111T1 1~tJnl1LnU~lEltil-1,rlL~mb3J1 
iLml::~flru,1l1'W 32 Rrnii~~a~Lt:l.i,rl ~-1~~m1iLml::~Yhl~ijm1nl'V1U~3J1m;jlUflnU'n'W,rl1u

• u • 

LL:I.i,rlL,)1'W1::m L1JU 3 U1::LIl'Yl ~a 

- 3J1~1:U1Uflru,1l1'W,rlU1::LIl'Yl~ 4 
u • 

Ut1,'YlU1 (nhL:IJ~j~
. 
62) 

.. 
- m!1lH1Uflru,1l1'W,rlU1::LIl'Yl~ 3 ,;)lni-1'V11~UU'YlU1 (nt~L:IJ~1~ 62) n-1iJa:IJ 

u • • 

L'W"ll1 ')-1'Vrr~'Wj::umf'!1atJlim (nt~L:lJm~ 142)• 
- m~1;jlt1,flru,1l1'W,rlU1::LIl'Yl~ 2 ,;)lni-1'V11~'W1::Ufl1f'!1atJlim ' (nt~L:lJm~

u • • 

142) n-1i-1'V11~t1,m~111T1 (ntm:IJm~ 315) 

~111-1~ 2.28 LLR~-1 ~1 a cil-1f1 ru,1l1'W ,IlluLL:I.i,rlL,)1'W1::mU1L1 ru,• 
n1-1L'Yl'W:IJ'VI1Ufl1 11 2535 ~-1'Yhn11~11';)~aul~tJna-1ElUliJtJ~-1LL1~~a:IJ m:IJauliJtJ m::'Yl11-1• 

• 




.d 
~n1'lnl 3J1Gl'Hi1 '" ... 

~ .d 
~::~l1m 

~a~1nn~~~~~~~1fi1~nL~~• 
~ 

~::GllJ 
~ ... ~ 

Gl~,"~an 
• .d 

fl1LaaU 

(mgll) 

0 ~ 

L"'3J1~~1~~lJ 

.... 
n~n~~3J 

1. 'YilL1tln1,n'YlY-lt.j, 4 5 DO 1.25 n11Y13JU,1Y13J 

L"lJ~Y-l1::bu,.:J Lead 0.07 "lJu,~.:J 

Chromium 0.079 

Ammonia 2.12 

BOD 15.45 

2. L"lJ~[J1U,U,11l 4 5 DO 1.27 n11Y13JU,1Y13J 

Lead 0.07 "lJu,~.:J 

Chromium 0.08 

Ammonia 2.56 

3. L"lJ~Y-l1::U,Y11 4 5 DO 1.6 n11~3JU,1Y13J 

Zinc 1.32 "lJu,~.:J 

Ammonia 1.47 
• 


.. 

1uif~'1'l:ru,n1.J L'YlY-l 3J'VI1 U,~1Yll n11~1J J l~ 'Yi 13J 1J U,vru~ U,LL~::Y1 ~ tl.:J ~1.J ') ~.J LL~ J 1 L-;ll Y-l 1:: [J1. . 
. 

~ 

1wri1.:Jq~ ~u, ofi.:JYlll~Y1rnlllY-lth1U,LL~Jl~~~.:J ii.:J LL1iil~::iin111J~ El mrl~ln L~tlU,L ,rlY-l1::[J1~~ tl~~.:J 
~ 

tJ LL~nrJ.:JL~ LWfJ.:JY-l El LiiEl.:J~lniin11ui!ltl fJr1.:JJ1~iin11UULii ElU,"lJtl.:J3J~~~lmnm rn~.:J~.:J~LL~Jllu,~~ 
~ ~ 

. 
, 

~ Elr.JL'VIumL~th~ru,LU J l~U ~ El tJ~l n'Yll.:JL 'VI UElJ1 LL~::Jl;Jmr1 ~.:J~ln'Yl::Lmrn';)::dJu,~lL'VI~Ylll~
~ 

Ln~iu,~ tlU,n11Y1.:J~1 (Stagnation stage) 1U,1J1L1 rnn1.:JL 'YlY-l 3J'VI1U,Y11 YllL~Ln~iJqJ'VI1~rnIl1Y-l3J~ 
1l11::'Yll.:JJllWri1.:Jq~~U, JllU,LL~Jl~::L'VI~~'Yl::Ltl1~ fJm.:JL Y-l11::Jl;JU,Jl~.:J1wri1.:Jq~LL~.:J~n~::ii1::~1J

~ ~ ~ 

~'hmn Y111 m-ll3J-ll'U.''lJel.J ~113J tl~~1u,Jl~:: L~ El';)l.:J~.:JL~Lri tln11U ~ tl fJJ1,;)lnL ~ tlu,~ tl ci~ tlu,1Ju,"lJtl.:J ~1 
~ 



• 

• 
f1rnflly.nrllu,~u~m-1L'Yly.nJ'V\1um
• • 

~-11~rhm1<1111,;)l<11 34 ~rnii 1::'VI1'l-1lU~ 5-30 

L3J'Ml[JU 2528 1<11[J~lunm11::lJlmrl ~-1LL~<11-1lu1tJ~ 
'U 

2.7 LL~::<1l111-1~ 2.29 luLL~~::,;)<111~rhm1
• 

<1111,;)l<11 8 ~lfl~l-1 ~lfl~1-1Yirhm1LfilJ3J1';)::~mll3J1<1111,;)l<11fh~1-16) lu'lXfl-1tJ~lJ'1im1fl~1-1'Y1uYi 

~-1tJ1::nfllJ~1[J~'lfii~~1f1'1! ~flfil pH DO H2S SS CI LL~:: COO l<11[J~fil DO LL~:: H2S ';):: 

~3J~uTInlJnriu~-1Ln<111u~fll'V'll1flfln'D"L,;)U (Anaerobic conditiol;ls) ~lufil SS LL~:: COD LL~<11-1n-1 

3J~fll1::~1~U'Yl1mmrl (Organic pollution) lwlJrn::~fil CI- U-1,rn-13J~fll1::~3J1,;)lnU1UL1flU LL~ 
'"",d "'''' ~ d.Q.Q 0 

rn 3J f1113J L"lJ 3J"lJ U~-1n ';):: LL~<11-1 f1-1 fl'Yl TI'V'l~"lJ fl-1U1'Yl:: L~ 
'U 

1tJ~ 2.8
'tI 

LL~<11-1n-1f1rnfll'V'lJl (COD) 1Um-1L'Yl'V'l3J'VI1Uf11 34 ';)<11 l-1n~3J~~h LL~<11-1n-1Jl~ii 
, , , 

f1113J~ntJ1n3J1n fil COD 3J1nnil 50 ii~~n13J~fl~<111 ii'VI~1[J,;)<11~fl~lwffu~ntJ1n3J1n L"15U f1~fl-1 
• 'U 

3J'VI1Ul f1 f1~ fl-1lJl-1~fl f1~ fl-1lJl-1liilfl 
'U 

-1~-1 ~1-1 LL~::f1~ fl-1~1<11'V'l111 LL'VI ~-1 ~ f1ru"lJ fl-1Jl L ~[J1Uf1~ fl-13J1 
v 

';)1 nU1UL1flU J1L~mn3J1rn3J1m::lJl [J~-1~f1~ fl-1'YlnlU 
'U • 

Liifl-1';)1 mhU1U'YlflJl~-1lUm-1 L 'Yl'V'l3J'VIlumii 
• 

Ufl[J3J1n LL~::,;)ln~n'Mrn::'Yl1-1m[Jfll'V'l"lJfl-1m-1L 'Yl'V'l3J'VI1Um• ~-1 L UU ~11lJ ii~lU"151 [J1'IX3J~fll1::1Uf1~fl-1 
L~ 3Jitu L 'V'l11::rh 1'IXm11::1J1 [JJllUf1~fl-1LUUltJl~il LL~::[J1n LLfim1liJl~::ell<111~J1L~[J 1::lJl [Jelfln 

'" 
~LL:j.ht1L~1'V'l1::r..n
'U 

lui'] 'V'l.~. 2533 JICA 1~'Yllm1~n'Mlf1rnfll'V'l,fllUf1~fl-1fllLJlu~u~n1-1L'Yl'V'l3J'VI1Uf11 LL~::• • 
~1tJllml3J ~ULLtJ1"lJ fl-1f1 llifll'V'lttllULL~~::n<11iilli3J1n 

• • 'U 
Ufln,;)lnd'rT-11~'Yllm1LLU-1f1~ fl-1 flfln LUll, 3 

f1~ fl-1lJ1L1 rnhn~l-1m-1L 'Yl'V'l3J'VI1Uf11 lJ1L1 rnLm::1<11U1n~u 'Ylf ~-1 fl ~ln~nlJ LLliJl 
• 'U 

L~1'V'l1::lJ1iif1rnfll'V'lJl (BOD) 1Un<11LL~-1~nlllUCl<11~U ~-1d'Luu~~,;)lnm1f11lJ
• 'U 'U 

f13J 1<11 rl~rnii~lJJl 
• 'U 

f1 ~ fl-11un~3J"lJfl-1f1~ el-1'V'l1::bU-1 fil BOD 1uq<11 LL~-1~-1nlllUCl~1 ~ULii fl-1 ';)1 mil 
It 'tI '\J '\J 

~mhU1U3J1n'YlllV;ttl L~LJ L~ fl,;)l-1~-1 

'V\'U1 rl-11U"lJ fl-11;)~L~ rl1"ll fl-1nlJ m1LLnl"lJUru'VIlf1 rnJll'V'lJllUf1~ fl-1iifl ~~1 rlnu'VI~1 [J'V\'U1 rl-11U 
.u QI .. '\J 

L"15U nfl-1fl1;alfl'U,llTrl~-1LL1<11~fl3J n13J fl'U,llT[J m3Jf11lJf13J3J~~'M LUU~U n13JflullTrl,;)::~,;)11rnln-1• 
f1 rnfll'V'lJl~ ii ~ ~ ~ fl~"lJ fllYl"lJ fl-1tJ1::'lfl'lfU ~-1,fU~-1iim1f11lJf13Jf1 rnfll'V'lJllUf1~ fl-1 ~ [J'VI ~n~-1 iim1•• • • 
1iLvi flm1f13JUlf13J L"15U f1~fl-1'V'l1::1"lJU-1 (<11111-1~ 2.30) LL~::f11lJf13Jf1rnfllYlJl~lJ~1i~~<11JltJ1::tJl• • 
,;)lnf1~fl-1tJ1::tJl~lm"15UnU (<11111-1~ 2.31) 

.. 

• 

60 



11 

• 


LEGEND: 

SAMPLING POINT OF 24 HR. TEST IN 1985 

ONLY GRAB SAMPLES• 

• 

.I 
1Ul1 2.7 
" 

I 



• 

" 

LEGEND: 

VERY DIRTY~ 

® DIRTY 

BARELY SATISFIED(g 

CD CLEAN 

0 VERY CLEAN 

d 
1UY1 2.8 
" 



• 

• 

.d 
~H)A,Hh'l Code Temp. 

(0 C) 

pH DO 

(mg/l) 

H25 

(mg/l) 

COD 

(mglJ) 

55 

(mglJ) 

Chloride 

(mg/l) 

~'H)"V.fH)~ 012 28.0 7.5 1.6 0.0 33 24 26 

015 29.0 7.4 0.9 0.0 34 45 19 

~~El"l~LYlVlTIm 021 27.8 7.5 0.5 0.1 31 23 26 

~~El"lml15u.yj~1 031 28.0 7.9 1.2 0.0 32 60 18 

~~El"U1"til11 042 30.0 7.1 0.0 0.1 110 71 49 
'U 

043 29.0 7.1 0.0 1.1 96 34 35 

~~El"la"ih" 051 28 .8 7.1 0.0 0.3 75 20 38 

~~El"~V.l'H.l~ 061 29.3 7.2 0.3 0.0 55 32 28 

~~El"~~"m"Ln~~, , 072 30.8 7.3 0.4 0.2 38 20 34 

077 28.8 7.4 0.4 0.0 37 17 26 

~~El" In~L~'H. 082 28 .7 7.2 0.1 0.2 43 20 32 

~ ~ El" LL~'H.LL~U 091 29.0 7.2 0.0 0.8 51 17 74 

093 30.0 7.0 1.4 0.0 18 6 52 

094 31 .0 7.0 0.4 0.0 10 58 33 

095 30.0 7.2 2.8 0.0 19 140 34 

096 32.0 7.3 0.0 0.2 28 9 130 

~~ El"<il'H. 101 29.0 7.5 0.0 1.2 52 50 65 

~~El"Llhmh::151m 113 29.2 7.3 0.0 0.2 48 13 26 .. 
~~El"U1"'1lEl 121 29.3 7.4 0.1 0.0 100 34 32 

123 31.0 7.5 0.0 1.6 67 15 -
... 

~ ~El"WltJ'lJ11" 171 31.0 7.5 0.0 0.1 170 - -
... 

~~El"~1~Vl111 181 30.5 7.3 1.5 0.0 36 15 45 

182 29.5 7.4 0.0 0.7 65 14 60 

~~ El "Vl 1:: b'H." 271 30.0 7.3 3.8 0.0 40 57 46 

273 29.5 7.4 0.0 0.6 56 30 87 

'. 


~ 



. 

, , 

rim : mh1El'\.n3TtJ~\lLL1~~mJ m:JJElUl11tJ. 2535 

~ 

,HlTWYl 
... ~ 

~ a n1~,) L~11::'VI\l1n n1::'t1 1')\1 "1in1m"~• ... 
1::~lJ 

... ~ .... 
~2S"''VIan 

• ..l 
. ~1L\tau (mg/l) L'VI 3-n ::~1 'VI-jlJ 

... 
n\ln113J 

1. ~::'Vnwr'n::bU-l 

L'lI~Yn::bu-l 

2. U1L1ru.TI~-lLnuJl3Tuu~Yl. 
L 'lI ~ 'r'l1::I'll U-l 

5 

5 

Lead 

Ammonia 

DO 

Ammonia 

DO 

BOD 

0.058 

I 6.6 

0.2 

9.3 

0.1 

8.63 

nl1T1lJU1TllJ 

'lIU~-l 

nl1T1lJU1TllJ 

'lIU~-l 

1. ~~ri£J'U.L-nl~1::UU 
, 'IJ 

.J 
u1::thYlUl-lL'lIU 

3. ~~ri£JUL-nl~1::UU 
• 'IJ 

U1::Ul~~llJL~U 

L'lI~'VH1!11Yl 

4 

4 

3 

Fecal coliform 

Fecal coliform 

DO 

Fecal coliform 

4,900 

MPN/100 ml 

4,900 

MPN/100 ml 

5.2 mg/l 

4,900 

MPN/100 ml 

• 


• 
... ~ 0 "" 

- ~£J-llJnl1U1U~ 

..t ... 1 
LU£J-l~U mJn11 


'J.h L;fi£JhTl ri £JUnl1 


£JU1TlmL~::u11TlTl• 

... do ... 

- ~£J-llJnl1UlU~ 

..t "1LU£J-l~U mJn11 

'J.ilL;fi£JhTlri£JUnl1 

£Ju1TlTl LL~::U11TlTl• 

...... .... 
- ~£J-llJnl1UlU~ 

..t "1LU£J-l~U ~[Jnl1 

'J.il L.:a£JhTl ri £JUnl1 


£Ju1TlTl LL~::U11TlTl
• 

, 




• 
nnlYllt1Yl ~~~~M LuuanVi '"lthnU'VI rt..1~~lU..1n..1Tl tu.ll1V-ni'1 L rt a..1 ';)1 n L UUUruVl1 ~..1LL1~ 

1 1'" 

" ~a~~~1~rulh::m1'V1rt..1 ~~lLUU~a..1ijm1Yllt1Yl~Tltu.ll1V-ni'11uYl~a..1 1~tJn1~Yllt1Yl~~~~M Gi..1 
QI " " " 

LL~~..11um11..1~ 2.32 

~1,rnm11::tl1UJ1ij'Vl'lr1~ftl ~~'75atlYl ~ a..1Lnatl~..1'V1~~1Un1..1L 'Yl'W~'VI1UYl11~ UnTl~11,;)1~
1 

Yltu.ll1'WJ1 Lntl11t111~,ra~~ th'VIfmJ1~1m1Tl1t1Tlll~Gl~M 1uu 'W.~. 2536 LLfl:: 2537 thunm1 
1 ~ 1 

1::tl1 VJ1L~U.JULL'W1~Gl"ll a..1m1~11';)1~ Tl tu.ll1'Wti'lGi..1 LL~~..11U~111..1~ 2.33 LLGl:: 2.34 
1 

..... "" 
~~,.. ~HH)\I 

..,: 
1Jl\1L~m 1Jl\1'll'tl al3J La,.. ~~\I n"i\l Lmt3J• • 

PH 7 7 6.8 6.9 

DO (mgtl) 0-1.2 0-0.4 0.5-1.9 0.6-0.9 

COD (mgtl) 72-84 60-68 36 48-52 

BOD (mgtl) 9.6-23.5 7-15 3.8-4.5 5.1-5.6 

SS (mgtl) 17-36 17-43 22-77 39-47 

TKN (mgtl) 5.6-6.53 4.76-6.51 3.27-3.55 2.62-3.92 
3·

P04 -P (mgtl) 8.5-16.4 8 .3-9.3 3.9-10.9 3.5-6.1 

.. 
~~~M, 2536) 

http:rt..1~~lU..1n


.. 
.. 

~HHh1 Temp. pH DO H2S BOD SS NH3N TKN T-Coliform 

(C) mg/I (mg/I) (mg/l) (mg/l) (mg/I) (mg/I) (mg/I) 

28.3 7.47 2.0 0.0 17 66 0.9 2.5 7.00E+06 

29.7 7.25 0.7 0.0 22 40 15.0 34.1 2.90E+05 

29.5 7.65 0.0 0.0 22 38 0.2 0.7 6.50E+07 

29.8 7.24 0.0 0.0 32 48 3.6 5.7 6.40E+06 

29.7 7.25 0.0 0.0 34 51 4.4 7.1 5.20E+06 

29.8 7.23 0.0 0.2 26 56 4.4 7.1 3.00E+07 

31.0 7.30 1.7 0.0 17 52 5.6 8.2 9.40E +06 

30.7 7.42 0.4 0.0 14 60 1.7 3.2 2.70E+07 

31.3 7.32 0.0 0.0 22 54 2.8 6.8 3.80E+07 

. ~.-

Gi::V-n'U,tj\l1;jGiC1tj\!J 30.3 7.39 0.0 0.1 17 60 2.9 4.8 5.30E+07 

::vn'U,Gi:IJ:lJtj\El:lJ1:1Jl1Yl 30.3 7.51 0.0 0.4 24 60 5.6 8.1 5.50E+07 

29.0 7.32 0.0 0.0 33 30 4.3 7.7 5.60E+07 

31.0 7.37 0.0 0.0 22 54 5.0 7.2 9.00E+07 

30.0 7.57 0.0 0.2 25 48 3.0 4.4 9.00E+07 

55 3.5 5.6 2.50E+07 

29.0 7.27 0.0 0.0 38 40 NA NA 3.50E+07 

29.3 7.15 0.0 0.0 34 49 9.1 13.7 3.60E+07 

30.3 7.21 0.0 0.0 28 49 0.8 2.3 4.00E+07 

29.5 7.36 0.0 0.1 40 54 11.1 15.3 2.10E+07 

29.5 7.43 0.0 0.0 43 44 7.8 11.3 3.00E+07 

30.2 7.20 0.0 0.1 30 38 6.8 10.1 3.90E +06 

29.8 7.27 1.9 0.0 27 55 4.6 6.8 2.40E+06 

30.0 7.15 2.4 0.0 26 55 4.2 7 2.00E+09 

30.4 7.37 0.0 0.1 27 53 6.4 9 2.20E+07 

30.7 7.35 0.0 0.0 26 53 6.4 9.2 1.50E+07 

, 

.. 
'''' 



.. 

m11.J'Yl 2.33 

• 

~HHh" .. 

Llh6Jlh::'1nm 

.d 
1J"l,1'lHl 

.!" 
LL6J"U."l 

(~tl) 

rim : ~loJnm11::Ultl'i·h 2537 

V\mmV\~ : NA = Not Available 
" 

Temp. pH DO H25 BOD 55 NH3N 

(0C) mgtl (mgtl) (mgtl) (mgtl) (mgtl) 

30.0 7.25 0.0 0.1 43 35 4.9 

29.5 7.27 0.0 0.1 30 30 3.3 

30.0 7.19 1.1 0.0 23 36 2.1 

29.0 7.65 0.0 0.1 31 74 5.0 

29.3 7.27 0.0 0.1 39 43 6.1 

30.0 7.23 0.0 0.1 80 54 10.5 

30.0 7.34 1.2 0.0 26 45 5.4 

28.8 7.35 0.0 0.1 57 55 9.5 

29.0 ·7.31 0.0 0.1 27 46 6.1 

29.5 7.52 0.0 0.0 32 29 5.8 

29.8 7.49 0.0 0.0 28 34 6.8 

30.3 7.22 0.0 0.0 44 50 12.4 

29.6 7.35 0.0 0.1 54 49 8.8 

29.8 7.24 0.0 0.1 52 43 8.9 

30.3 7.18 0.0 0.0 79 48 10.7 

29.0 7.39 2.3 0.0 20 41 2.4 

31 .0 7.15 0.0 0.0 33 57 7.4 

30.2 7.21 2.7 0.0 24 46 1.6 

29.8 7.26 1.1 0.0 18 46 1.8 

29.0 7.25 0.0 0.0 25 42 4.4 

29.7 7.31 0.0 0.0 26 52 2.7 

30.3 7.29 4.0 0.0 16 36 0.6 

29.8 7.49 2.0 0.0 14 43 0.6 

30.3 7.52 4.5 0.0 18 24 1.7 

TKN 

(mgtl) 

7.6 

5.2 

3.2 

7.2 

9.9 

15.6 

7.9 

13.7 

8.8 

7.7 

8.5 

18 

12.5 

13.9 

16.7 

3.6 

10.8 

4.5 

3.2 

7.2 

5.2 

1.8 

1 

2.5 

T ..colifonn 

(mg/l) 

2.40E+06 

4.10E+06 

3.00E+06 

4.20E+07 

5.60E+07 

2.70E+07 

9.20E+06 

4.20E+07 

1.40E+07 

7.60E+06 

5.30E+06 

8.90E+06 

3.10E+07 

4.10E+07 

9.40E+06 

4.60E+06 

8.50E+06 

3.10E+06 

2.30E+06 

6.00E+06 

6.10E+06 

3.40E+06 

6.20E+06 

3.80E+06 

.d 
(jHl"l Cil1J"l ,1'JHl 

~ .. 
w.:vnWW1HWff,1f1T16J

\l 

·m1£J"U.~uaumJn6J.1f 
\l • 

t.l (j] ~.'r'f~::b"U.,1 

'li"l ,1 l1rn'l'1fftl"l"U.U"l,1L·lffi 

, '" ...
'Yl"lL ~e1"U.WYlU~• 

~ 

http:m1�J"U.~uaumJn6J.1f


• 

" 

Temp. 

(oC) 

pH DO 

(mgtl) 

H25 

(mg/l) 

BOD 

(mgtl) 

55 

(mgtl) 

NH3N 

(mg/l) 

TKN 

(mgtl) 

T-Colifonn 

. (mgtl) 

29.5 7.60 1.6 0.0 18 47 1.2 3.5 2.00E+05 

29.5 7.75 1.2 0.0 17 56 1.8 3.5 3.50E+05 

29.8 7.63 3.4 0.0 ~ 6 42 0.3 1.0 1.50E+05 

LY1"'Hi~l 30.0 7.27 0.6 0.0 17 36 2.4 4.6 1.30E+07 

30.5 7.39 0.0 0.5 29 39 9.6 11 .6 5.60E+06 

29.8 7.60 0.8 0.0 19 31 3.3 · 5.3 1.40E+06 

30.0 

30.0 

7.64 

7.69 

2.8 

5.4 

0.0 

0.0 

17 

14 

52 0.2 

0.1 

2.5 

1.9 

6.70E+05 

1.10E+06 

• ~ or 
~:: ~lU~11"~C1 (j] tJ 30.0 7.57 2.4 0.0 18 52 2.9 4.7 3.10E+06 

::~lU~lJ lJ (j] El lJ1lJ11f1 29.8 7.32 0.9 0.3 19 40 3.2 4.5 1.60E+06 

lJVllUl fi 30.0 7.46 0.6 0 .1 19 62 2.6 5.0 3.10E+06 

30.3 7.36 0.8 0.1 20 60 3.2 4.7 7.80E+06 

30.3 7.59 0.4 0.1 17 38 2.0 3.1 6.90E+06 

(j]~1 '11 LY1111'l1 29.8 7.48 2.0 0.1 21 47 . 1.2 3.2 6.20E+06 

30.2 7.45 0.3 1.3 29 44 6.7 9.2 2.60E+08 

29.4 7.58 1.5 0.0 21 46 1.2 0.1 4.20E+06 

30.2 7.56 0.0 1.0 24 52 6.1 9.2 3.50E+06 

LL~LLm.J 29.7 7.75 0.0 0.5 22 50 6.0 9.0 8.20E+05 

29.4 7.27 1.0 0.0 23 44 3.0 5.7 1.40E+06 

30.0 7.35 1.8 0.0 18 44 3.6 5.3 1.60E+05 

29.4 7.33 1.7 0.0 19 52 2.9 5.2 1.40E+05 

29.7 7.67 0.0 0.1 26 48 8.4 5.1 9.40E+05 

30.0 7.63 0.0 0.0 25 53 5.2 6.8 1.30E+06 

• 
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• d 
m~1\1'Yl 2.34 (~t1) 

.. 

... 

AiHh'l Temp. 

(e) 

pH DO 

(mg/l) 

H2S 

(mg/l) 

BOD 

(mg/l) 

SS 

(mg/l) 

NH3N 

(mg/l) 

TKN 

(mg/l) 

T-Colifonn 

(mg/l) 

30.0 7.43 0.0 0.2 21 36 1.8 7.5 1.80E+06 

30.0 7.56 0.0 0.2 18 30 3.6 7.3 1.30E+06 

A ~ 

tr.:'r'n'U."WuGHJ~\lf1n~ 
" 

30.0 7.60 1.1 0.0 30 42 2.3 6.8 2.40E+06 

20.0 7.68 0.0 4.3 35 31 13.3 14.3 5.80E+06 

30.7 7.49 0.0 1.9 30 38 5.9 11.2 3.60E+06 

30.6 7.50 0.2 0.1 26 43 6.9 9.1 6.10E+06 

30.3 7.92 1.1 0.0 13 44 1.5 3.4 4.60E+06 

30.4 7.71 0.0 4.5 33 52 13.2 15.7 9.70E+06 

1\1~1[J'U.~UtlrJtll.ln~.n
"U • 

30.2 7.54 0.0 0.2 21 41 4.3 7.9 2.00E+08 

l.lm."W1::1'lJ'U.\I 30.3 7.47 0.7 0.1 22 37 4.9 6.9 6.60E+05 

30.3 7.36 0.4 0.0 19 40 4.8 7.5 5.30E+05 

Ul\1'U.l 30.0 7.59 0.0 0.1 42 47 20.9 26.0 2.00E+06 

29.8 7.50 0.0 0.1 32 50 8.2 11 .1 6.00E+07 

30.0 

30.0 

7.59 

7.32 

0.0 

0.2 

0.1 

0.0 

28 

27 

54 

48 

8.4 

1.7 

11.4 

3.2 

3.30E+06 

1.80E+06 

30.3 7.57 1.6 0.0 17 52 5.0 7.2 3.10E+05 

30.0 7.27 0.0 5.7 28 59 5.5 8.3 6.20E+05 

Ul\1L'lJ'U. l.lm.U1\1L'lJ'U.~Th 30.2 7.59 2.2 0.0 21 35 1.3 3.0 1.10E+06 

~ 

1~rn\l'V\tl1\1 30.0 7.49 2.3 0.0 14 37 0.9 2.3 5.70E+05 

,n\lnm'YI&rnl'U.U1\1L'lJ'U. 29.6 7.42 0.7 0.1 18 41 1.9 3.5 1.00E+06 

, "15~"15'U.U1\1U1• 29.2 7.46 0.6 0.0 20 40 2.9 5.8 4.10E+05 

30.0 7.65 2.7 0.0 16 22 0.1 2.1 5.6E+05 

30.0 

30.0 

7.69 

7.88 

4.1 

2.5 

0.0 

0.0 

9 

15 

16 

37 

0.1 

8.5 

2.7 

10.6 

1.0E+06 

4.5E+05 

NA =Not Available 
d

m~1\1'Yl 2.34 (~t1) 



2.9 1~1J1Jth~'lh 


• 


m11.h::thuT11'V1,rJ.~~'VrUl~1U~~"l5mJ1um1t:-J~~lh1Um\lL'Yll'41J~lUm ~\lwJ~UU'YlU1 LL~:: 
1 1 

~1J'Yl11.hlm1 T11tlUT1~1J~U~1.h::1J1rn 3,082 ~111\1nl~L1J~1 (1tl~ 2.9) 111rJ1uU1Llrn~u~1T11\1m1 
1 1 ~ 

m1tl1::tllUT11~~l\lijLL~~\I'Yilm1t:-J~~Jltl1::tll 3 ~~ (1tl~ 2.10) ~tl 
1 ~ 

11\1U1U~J1Ul\1L'lJU 


11\1U1U~Jl~1JL~U 


tltlUl~1~'lJtl\lm1tl1::tllUT11~~l\l (deep wells) 

Jltl1::tll~lU1~ qj~m1tl1::tlluT11~ ~l\lt:-J~~i.~~lnJl~u~::1Jl~ln LL~J1L~lYn::rn ~lU 
~rnit~u,rlfhLL~ ,r\lWr~tl'Yl1J1l1it (1tl~ 2.11) 'Yll\1~tlUUU'lJtl\ln1\1L'Yl'W1J~lUT11 ~l\1~lmhli.'YlrJi.tl ,. 'I" 1 

tl1::1J1lli 90 nt~L1J~1 'lJrn::~m1t:-J~~tl1::tllhlr.Jm1~uJl~lntltlUlm~~~~\I Lrttl\l~lniJru~lm1 
~ '" 

'Yl1~ !Ill'lJtl\lyfu~u1 Um\lL 'Yl'W1J~lUT11 LL~::,r\lWr~1n~L~ rJ\I 
1 1 

ck\lLLt;1U 'W .Y'!. 2497 5~11m1~Jlul~1~itU1J11iJl1um\lL'Yl'W1J~lUT11~tl1::1J1rn8,360 ~n 
~ 1 ~ 

U1Y'!nL1Jmt;1tli'u LL~::Lv:l1Jitu~um::-rt\l1uu l'4.Y'!. 2525 m1J1ru.m1~Jl1.I1~1~1J11i~\litun\l 446,343 
~ ~ 

•~nU1Y'!nL1J~1t;1EllU LLt;1L rttl\l~lnnl1'Yl1~!Ill'lJ tl\lLL~U~U1Um>lL'Yl'W1J~lUmtl £.1-1 U5~11~~>l ~>l~ ~lL~~ 
,. • q q ~ '\.I q 

~ ~n 1J1~ln m1~uJl'Jl~1~ ~l £.1 L~~d'1~Ul~~\I~tl1::nlf'1~~ 5~11m1~u,rlulm~L~tl"l5::~tl5ml 
'\J q .u '\J .. 

m1'Yl1~!Ill'lJtl\lLL~U~U ~um::-rt\l1utJ 'W.Y'!. 2534 m1tl1::tllum~~l\li.~~~m1J1rnm1~uJlul~1~. ~ 

~\I n\l 170,000 ~nU1Y'!nL1J~1t;1tl1U LL~::rh~\I'W rJlrn1J~~llX1J1nitu 'lJru::L~ rJlnum1tl1::tllum~~l>l 
nril ~>l'IKU1J11iJ 

~ 

l~h~U1J1 t:-J~~Jltl1::tll LL 'YlU 1~mu'WI:: tl ~1\1 fi\lJ1 ~U~ln LL~Jl L~1'W1:: rJl 

1uu 'W.Y'! . 2537 ~tltl~uJlulm~tl~[nrJ1um\lL'Yl'W1J~lUT11tl1::1J1rn 1,192 tltl ~\l1i~uJl 
. ~ ~ 1 ~ 

L~tln~m11J"ll'1J"l5U 1l1n~ LL~::Ln'M~1m11J tl1::1J1rn 244,063 ~nU1Y'!nL1J~1t;1ErrU LmmJLYirJunutl1:: 
1 1 ~ 

~'YlTI111'W'lJa\lm1t:-J~~Jltl1::1.h 3.80 ~lu~nulY'!nL1J~1t;1a1U ~1a~~dJutl1::1J1rn 6.3% 'lJtl\lm1t:-J~~ 
~ 

,rl1.h::tlltt\l~ 1J~ ~Ul\1~U~111 rJ1 U ~u~1T11\1 m1~i.~~,rltl1::tll~1 nm11.h::tllUT11~ ~l\l1i !Il>li u 

Jl~lia~~\I~LY1rJ>l,rlT1~a\lLL~::Jlulm~ 111rJ1u~u~1T11\1m1 wlilrJ\llU1~Ul~rh~\I'WrJlrn1J'Yilm1 
~ ~ 

il1J nl1~uJlulm~itu1J1hlU 'Ylnmrn Lrttl\l~lniJru~lm1'Yl1~ !Ill'lJ a\lLL~'\:l,~U a ~l\1i.1fim1J rr\lT1\1~ 
'-J 'I QJ 'I 

tl a~uJlul~l~'lJ a\i111man"l5U~ril~\l1ia ~[n [Jlu~u~1T11\1m1 ~\lLUUm1n1::'Yil~~~n n~1J1 [J 
~ ~ ~ 

~u~1auuan~u~1T11\1m1~lu1~qji.~i.~1um1u1m1Jltl1::tll 
Ulm~ a ~ LumilulU1J1n tt\l L ~am1hlUn~n111J"ll'1J"l5ULL~::a~~~ nn1J 

~ , , 

.. 
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LEGEND : 

D SERVICE AREA MWA PRIMARYA£)MINISTnATIliE DIVISION DOUNDARY 
CIiANGWAT 

SECONONlY ADMINISTRA1WE DIVISION BOVNo.o.RYAREA SERVED IN 1989 
BRANCE 

AREA TO BE SERVED BY PROJECT NO.4 (11194) 

II WATt::R TREATMENT PLANT 

A. EXISTING PUMPING STATION 

6. PROJECT NO.4 PUMPING STATION 

..I 
"UYl 2.9 .. 

I 

http:BOVNo.o.RY


-.. -~ . - --

f~i ~ 

\ 

W,,, WIIII-, T.••"hl","II' ' .... . 111 

.. 
1tlYl 2.10 
'II 

I 

• 

• 

.. 


• 

• 



• 


• .. 

t1)UJ61il · .... . 

PathuinThanl: 

..I
nJ'Yl 2.11 
'II 

I 



• 

'ill nTt1l :IJ~th'lm1li,Il LmJLU'U.UUJln1'VHll'lJth'ln1~L'Yl~:IJ'VIl'U.Tt1 ~~m1u1::ul'U.Tt1mn~i1'V\'trl'" ., , 
~ 1lJ ~ ~ "lHl lJ1'U. L~ B~nl1~~ 'VIl ,IlliL~ B nl1 B,u11l Tt LL~ ::lJ'111l Tt 'lJ B~ U1::"nl"n'U.~Bl i tJ 1'U. ~ 'U. ~ • 

m~L'Yl~:IJ'VIl'U.Tt1 'U.'U.'YllJ1 LL~::~:IJ'Yl1U1lm1 l'U.u ~.~. 2532 1::lJUm1~ltJ,IlU1::Ul'iIB~m1U1::Ul , " 
.J' .d .J' .d::'

'U.Tt1'V1~1~Tt1BlJTt~:lJL'U.B'YlU1:::IJlrn 628 · ~l1l~nhL:IJ~1 'VI1B1BtJ~:: 20 'lJB~~'U.'Yl'Yl~'VI:IJ~'lJB~, 
'" • I .d ",.J'.d • I "'1' Im~L'Yl~:IJ'VIl'U.Tt1 'U.'U.'YllJ1 LLfl::~:IJ'Yl1u1lm1 'Il'~:IJ~'U.'Yl11:IJu1:::IJlrn 3,082 m1l~n flL:IJ~1 u1'::"15lm , " 

'lJB~ 3 ~~'VI1~ i1u1::mrn 8.3 m'U.Tt'U. LLfl::iiu1::"nlmU1::mrn 6.3 ~l'U.Tt'U. 'VI1B1BtJfl:: 76 ~li,Il'illn 

lJ1m1'lJ B~m1u1:::ul'U.Tt1'V1 fl'il~ 1~tJiier~1lTt1l:IJ~B~m1li,Il~BU 'il::LL~n~h~rl'U.~l:IJn'il n11:IJ~l~ 'J 
... 

~~ii1ltJfl::L~ tJ~~~it 

lJTU,L~ 1) 'U, 328.0 52.2 

lldfl 'oilL1)n"lf'U, 1:;)lJlGl. ... 
298.7 47.6 

,xlH~llll'HU.:: 1.5 0.2 

628.2 100.0 

..Li'iB~'illn~l'U.1'U.u1::"nlm1'U.n1~L'Yl~:IJ'VIl'U.Tt1ril ~~ L~:IJ~~;t'U.B cil~11~ L11 m1u1::ul'U.Tt1'V1fl1~, ~ 

~~~B~ L~:IJ1n:lJlrnm1~~~;t'U.'Ylntl~1 m'ri'U.rl'U. ~l1l~~ 2.35 LL~~~~l'U.1'U.~li m:lJl rnm1~~~ 
q ~ 

m:lJlrnm1~l'VIUlmLfl::TllLU~tJnl11i,Il~BTt'U.~m?iB'U. 'ri1~U ~.~ 2533- 2537 JlltJl'U.~'U.~LijB~ 
'VI fl1~~~l~LLfim~ L'Yl~:IJ'VIl'U.m ~~'VI1~ ~:IJ'Yl1U1lm1 LLfl::lJl~~1'U.'lJ B~~~'VI1~'U. 'U.'YllJ1 m1lJ11JlTt,Il 
q, q 

U1::Ul'lJ B~ ~1i-#~lllTt LBn"n'U.LLfl::'VIU1 tJ~l'U.1l"nm1l 'U.U ~.~. 2537 l~LL~~~l'U.m1l~~ 2:36 
~ 

l'U.'ri1~u 2533-2537 

.. 
iJ'rUT."i1 £J ~::Lfll/(;l 

2533 2534 2535 2536 2537 

~l'U,1'U,~lJ11ml 949,411 1,027,623 1,090,995 1,139,299 1,194,161
" 

m:IJlru.nTH~~Gl (~l'U, GllJ.:IJ .) 1,049.30 1,109.20 1,175.50 1,224.90 1,234.30 

m:IJlru.n11~Tm.b[J (~l'U, GllJ.:IJ.) 718.70 781.50 823.40 836.10 816.10 

umlru.m11i'[~mu~[J (GllJ . :lJJflWL~1)'U,) 65.70 65.18 64.26 62.34 58.05 

• 




.. 
~lJ1tllA1l1ALf)n1n,4. ~lJ1tllATHJ~::LmJ(1l 1"13J.. .. 

""' '" i)1"nv i)1"nv ""' A1"1L1"£I" £I (;I1.'fl'VIn 1"1"3J 1"13J 1l1A1"(jlll~• • • ... 
.: 

'IJ"l(1lL~n 

-;ilU1U~ll1tllf'l 884,815 302,650 156 44 1,187,665 6,496 1,194,161
'U 

mm rnnl1-;ilmb tJ 415.840 295.562 11.529 1.383 724.314 89.658 813.972 

(ilU flll .3J .) 

nl11i.J1Ufnnl1rn:: 2.141 

(ilU flll .3J .) 

113..1 (ilU flll .3J.) 415.840 295.562 11.529 1.383 724.314 89.658 816.113 

lltJl~ (ilUllTYl) 2,254.186 2,642.108 102.001 6.560 5,004.855 823.178 5,828.033 

filll1nl1 (ilUlll'Yl) 293.814 131.114 0.676 0.113 425.717 15.341 441.058 

113..1 (ilU1Jl'Yl) 2,548.000 2,773.222 102.667 6.673 5,430.572 838.519 6,269.091 

nl1ll1tllf'lt~EJLQ~tJ 40.031 82.886 6,198.387 2,887.265 51 .899 1,342.990 58.045 

(flll .3J ./TlWL~1.lU) 

f11ti'1t~[JLQ~ EJ 5.421 8.939 8.847 4.743 6.910 9.181 7.160 

(lll'Yl/flll .3J . ) 



• • 

•0/ 

2.1 0 1"~'lJ'lJlh1T~'l-bt~~ 
• 

1::UUtJlUfini'l L~trn:IJ-n eJ\lm\lL 'YlVUJVll'U.m rJ\I eJ ci1::Vlll\lnl1T1 eJ ~fl\lh~Ul\liil'U. ~\IhHJ11:IJ. ~ • 
LL~l m\lLYlvuJVll'U.TnlCilvH.Jl m:IJ~~::LL11iJruVllmu.fllv."i'll'UU1Ll m ~'U.~fiil\l ') ~1VI~~\liiT1~ eJ\lLL~::LL~ 

.. ClI .. 'U 

,i'l L,)lvn::m 1'U.iJ~~u'U.m\lL'YlYl:IJVll'U.ml~i'tJ leJ'U.1::tJmhufil,i'l L~tJ-n'U.lfil L~n~l nnl1LT1V1::LLV;\I"lJl~ 
fill:IJtJ1nm"lJ:IJ"lJ'U.1'U.~'U~fiil\l ') Cil\lLLfffil\11'U.m1l\l~ 2.37• 

m\lL'YlYl:IJVll'U.m• 

T"i\h'l1WlhlT~~II ih.. 

OlltUlo"lf. 'rt"i::"i13J 9 'rt'Yl6.JJmrna. ... 
'H1UtJ11\1 

1::lJlJ Chemical treatment Aerated lagoon Aerated lagoon Activated Sludge 
;J~ 

~mt4YlCil\l 
.J_ 
rl"Yl\l"lJ[J::~tlt4t4'll. 'lltl[J1~ntln 

0t4t4Yl1::11aJ 9 

LL[JnYfYl~aJrn<y)"'~[J 2. 
LLfl::Ot4t4LYlmLn~3J 

'llaJ'llt4il[J"lJl1.J. 
~t4~1::lJlJ 12.5 '11 

(20,000 m11JL3J<il1) 

5311 

(84,800 <illll\lLaJm) 

10,200 m11\lLaJm 3.2511 

(5,200 mnJL3Jm) 

mmnnhil 

("'lJ .aJ.l1t4) 

840 250 1,800 1,000-1,300 

tl1::~rlTIrn Yl 

lhU<il("'lJ .:u .J1t4) 

1,600 450 1,800 2400 

~rul11'rt'\.h. ... 
ltll lllln 

... 
ltll lllln 

... 
ltll lllln 

... 
ltll lllln 

PH 8.20 5.5 7.69 7.66 7.64 7.60 7.33 7.31 

DO 1.90 4.20 0.90 2.30 

BOD 643 340 101 40 97 26 227 40 

COD 4920 1069 183 93 265 131 452 114 

SS 94 50 168 54 

TKN 44.40 15.90 14.70 10.90 27.80 19.80 

NH3-N 33.50 12.30 11.30 8.00 38.40 14.00 

T-P 1.40 0.90 1.00 0.50 2.80 1.70 

N03-N 0.10 2.20 0.10 0.80 0.10 0.90 

N02-N 0.02 0.77 0.03 0.54 0.12 0.49 

H2S 5.60 2.50 1.90 

Bacteria 1.SE+07 1.2E+06 1.4E+07 2 .6E+06 

• 
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, 
~Tn\lii 2.37 (<;it) 

2l'lI2l'\un""n• 
j::tJtJ Extended Aeration Aerated lagoon, Aerated lagoon, Contact Stabilization 

Activated Sludge Activated Sludge 

~m'U.~i..:l 

~'U.~j::tJtJ 

'l!2J'l!'U.tJl..:1'U.l• 
2.14 h 5.75 h 5.75 h l.h::mrn 1 H 

(3,524 vnn..:lL1J~j) (12,BOO~ljl.JL2J~j.) (12,BOO ~ljl..:1L2J~j) (1.600 ~ln..:lL2J~j) 

mmnnbL,h BOO 1.100 330 B,500 

(~tJ.2J . 6'U.) 

l.h::~'Yl~mYi 1.300 30.000 

ihu~ (~tJ.2J./1'U.) 

AmmYi1il• 
" L'ln DDn " L'1I'1 DDn " L'1I'1 DDn " L'1I'1 DDn 

PH 7.45 7.54 

DO 260 3.50 

BOD 159 52 70 160 70 6 

COD 270 103 115 35 

SS 170 40 35 5 

TKN 34 .BO 24.40 

NH3-N 21.90 16.BO 

T-P 2.90 1.90 

N03-N 0.50 O.BO 

N02-N 0.06 0.43 

H2S 1.50 

Bacteria 

n111::lJl rJJ1L~1.I,;)lmLVi~\I~1\1 G) In [J1UlJ1L1rn~U~n1\1 L'Yl~6JVilUm 1~ rJrtlLU rJ\lU ~t)[J~\I~
1 ~ 

1::lJ lJ'Yi t)1::lJl[JJ1116J elUU1::n t)lJ~l rJJl ~ULL~::Jl L~[J ~\l1::lJlJ1::lJl rJJ1';)::Li'JUl1 t)"l.IU1~<;il\1 G) flU 

ir\l~l6JLmlnUU LL~::U~ t) rJ~LLVi ~\lJl1i116J"151~ fl~t)\lLL~::LLllJl L,rl~1::[Jl ii\lLL~':h,rl L~[J,;)lnU1UL1E1U 
~ 

... 
rI m::lJl rJ U1 ff11il1 rn:: 



• 

Ul~~U~1UL'lJ~n1~ L'YlVUJ'VI1Um Jl L~rJ rT~~ El~T11h::n Elu~h~ ~ ~uElm 'VIUmnnJl L~mnmrlU

• 
L1ElU · 1~ rJ,;)::th::nElU~lrJ~11LfI~'VI1m~·'n5u ~ ~Ln~,;)lnn';)m1:IJ1.h::Ll1'YlEl~ffl'VIn11:IJ Lm~mm1:IJ

• 
LL~::5u ~ rY~ ~ ~L~~nll'VI:lJ1rJnl'V1U~L1l1i~m1~~J1L~m'VI~1d' 1~rJ,;)::~El~cJlu1::uuthu~J~IL~rJ 
ri ElUn~l:IJ LL~n rT~'iim1~::L~ rJ'VI1El'VI~nL~rJ~.ffU~ElU~1:IJnll'VI:lJ1 rJ~~ El~ L1~1 ~~ L1Ju(:.J~1iJlhl.LL'VI~~ 
Jl1i11:IJ"111 ~ f1~ El~LL~::LLllttl Ln~L 'tb L~mL~::Lllffl:lJ11f11 il.h::lrJ"11UL yjEln';)m1:IJ 1~ ~ UEln,;)lnm1 

fI:IJUlf1:IJ'lJU~·~ 

~l'Unm11::ulrJttl ~~~'VI'ul~1um1i~m1thu~J1L~ru1uL'lJ~n1~L'YlW:IJ'VI1Ufl1 L~WrJl rJ1:IJ• 
'VI1LLU1'Yll~'VI1El:lJ1~1m1m1ulu~J1L~rJ1~ rJ1utl W.~. 2524 JICA L~L-nl:1J1"1hrJ1Um111~LL(:.JU'VI~n 
L~Elm1i~m1J1L~rJ (Master plan for the Bangkok Sewerage System Project) (1tJ~ 2.12) ~~Lm1 

'II 

'Yll~m1i~ m1~L~nl'V1U~fittJu:IJ1~1m1~1 L ii. U~lU'lJ El~~1,rnm11::Ul rJJ11 UU,;),;)UU rJmlU1::UU
• 

U1UVlJ1L~rJ~~El~iim1El Eln LLUU11 rJ~::L~ rJ~1'VI 11 ~lU1::UU11U11:IJJ1L~mfu L~L~UEl1inrY~1::UU 
11:IJ LL~::1::UULLrJn LL~L~El~,;)lmutJ1:::IJ1 rn LL~::f111:IJd~~lU'lJEl~lf11~m1 ~~L~L~UEl1'VILi1::UU11:IJ 

~~L~~m11iEl rJLL~lLUn ElU riElU~';)::iirn1i~m1~fl~1::uULLrJn1'VI 11 
'II 

tl W.~. 2531 ~muulim~Elm1~~U1tJ1::L'Ylf'lL'YlrJ (TORI) L~L~UElnl1i~LLU~~U~'lJEl~m1 
U1U~J1L~rJElElnLtJu 8 ~U~ (~tJ~ 2.13) LL~::L~L~UEl1iiim1~~nl111U11:IJJ1L~rJ,;)lmL'VI~~~1~ ~ 
L,]l ~1::UUU1U~ttlL~U 1~ uri 811U11:IJ,rll~tJd'~::~fl~Ti'lJU1UnUfI~ El~LL~::LL:I.l,rl L,)Tyn::m ~lUttl • 

'II 'II 

~UL~nl'VIU~1i~1::lJlJlLrJm~81::Ul rJttlLUWl::ttl ~U~f1~ 8~LL~::LL'VI ~~,rl1i11:IJ"111~ . 
'II .. 

tJ W.f'I . 2536 u'1';'Yl LLilfilm ,jln~ (MACRO CO.) nL~L~UElLlU1'Yll~1um1,)~m1Ulu~ttl 

LihJ1u~m~rn::1i~m1LLrJn~U~8ElnLtJU 15 ~u~1uu'1Llrn~~~::lUEl Eln'lJEl~LLllJ1L~lW1::rJ1 (1tJ~
'II 

2.14) 1~ rJ1~~'YiEl11lJ11:IJJll~rJ1El~1UJ1L~rJ Ll~::~~LUrT~h~Ulu~Jll~rJn~l~'lJEl~'Yln~u~
• 

1U'lJ rn::~L~iim1~m~1~1~ G) Ln~,ru ~l,xnm11::Ul rJJlfiL~'ttl LLU1'Yll~~L~iim1~n~l:1J1~~ 
l'hll(:.JutJ~u~m1 1~rJL?iL~1rJ:lJm1~~~fl~1::UUUlu~J1L~£1 ll~::1::UU1::UlrJLL~::11U11:IJJ1L~rJ 
~1'V11uu'1Llrn~u~~1~G) ~1:IJ~111~~ 2.38 LL~:: 1tJ~ 2.15 ~~1U~lU'lJEl~h~Ulu~ttlL~tI~W1::m ~ii 

'II 

m:lJ1rnm1U1U~ 30,000 ~U . :lJJlu L~~fl~L~1,;)~:lJU1rnLL~::L~~lLii.um1ul1T~J1L~mL~1 ~lulf11~ 
'II 

a I I I '" ~ I "" 

m1ElU G) El rJ1::'VI11~m1n 8~11~LL~::L~1rJ:lJm1nEl~11~ 
'II 

n1~L'YlW:IJ'VI1UmL~11~lL(:.Junm~'-n~h~Ul1T~J1L~rJ (~111~~ 2.38) ~~lf11~m1~1~ ~ ~lu1m!l . 

£J~ElrJ1u.ffu1::'V\'"h~m1~lLii.um1E1 Eln llUULL~::nElfffl~ rY~d''Yll~m~L'YlW:IJ'VI1Ufl1'V11~'h LriEllm~m1 
'II • 

vil~ ~ L~~,;)~:IJ\l1rnLL~1 UEln-;)ln,;)::~l:1J11mLn"buqJ'VI1:IJ~~'1!!-1UfI~El~ LL~l £J~ffl:lJ11fl1ifl~ El~Lyj Eln';) 

m1:IJ5u G) L~n UElnL'VIUEl';)lnm1f1:IJUlf1:IJ 
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'II 
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1. Lm::~<ilutn~Y1"f 

2. rJ1UU111 

.. 
4. d1'bl-!J~\l~m:: 

.d 
5. Turnkey ~::tJ::Y1 1 

.d 
6. Turnkey ~::rJ::Y1 2 

~,"~fI~\In1~ 
{(;I1~1\1ntiilL3J(;I~) 

4.124 

28.5 

44 

42 

37 

33.4 

40,000 

390,000 

220,000 

200,000 

305,000 

105,000 

~ 

1.Jl.,J~n rJ1UU11l ff11l~ 

1.Jl.,JfimLVI~1J 

VlUtl.,JU'lJ1J m~L~~ty 

~l'bl-!Jf\l~m:: 

Utl1Jl.hl1.J i1J~U1l1.,'J~ UY11J1U, 
d1'l!LY111nHhwlJthH'lJ<il~~::,"m 

<il~<il ~nnlY1 ~lrJ'lJll.,'J ~<il,)m. ~ . 

~ "'.J'.J
U-.u,)'Uu,~ltrnm11:::1J1 £JU1LL~:::~ltrn~1u,L"lJ~l~~fl~ ~J'\r~ fI au,n1~11~ 2 ~~ fI ~ a~1l1 £J1u,y·mYI

• 
tfl1~ m1L vi a'V\ £J~ rf~nT~~fl~ ~~ri a ~fl~1n il vtu,~f1~ a~rt~ LLDDil ml1 LL~:::rnl1"lJ a~ ~~ al~£Jaci1aJ 

1 1 'IJ 'IJ 

f1~El~ 1U,"lJru.:::L~£Jlnu,nrT~l~~lLUu,m1"lJ~~ Elnflfl~a~Lvim~aJLda~m1i.VI~"lJa~Jl LL~lh:::"151'm~ 
1 'IJ 

al~£Jaci1aJfI~ El~n rT~f1~iim1~~"lJ £J:::~1U,lu,mn~~~f1~ a~riEl1idi~uruVllL~£J1nDfi rn.1l1~Jl LL~::: 
'\J 11" 1 

"lJm~"lJa~~u,~i'1J1.rl"lJ El~f1~ a~ t~mu~1:::1U,D1Llrn.~iilh:::"151"15U,Ell~£J aciVlU,lLLl-i u,
'IJ 

.. 




.. 

thr;)U~m1~ LL~ LL~::1nMlflfl ~ el.J1~n1.JL'Y1'Y'nJ~l ~fl1L~ el nl'l1::Ul tlJl ~WI,b tl.Jl~111 ~ ~'1l'elU 
It \J l\j ct • 

111tl1~ m.JL'Y1~3J~1~fl1 2 W\.iltl.Jl~~el klUnm11::UltlJl LL~::~lUn.Jl~L"lI~ ~.J1~U1L1m~~~tfl1.J
• 

m1 -;il~l~fl fl~el.J t~tlfl113J~LL~LL~::1nMl"l1el.J~.J 2 W\.iltl.Jl~ L~LL~~.JL11~ ~111.J~ 2.39 t~tl 
'IJ 'IJ 

<iilLLW\.i.J"lIel.Jfl~ el.J~~nL~LL~~.JL11~1tJ~ 2,16
'IJ 

, 
m11.J~ 2.39 -;il~l~fl ~ el.J111tl1~mWI LL~"lIel.J ~lUnm11::Ul tlJl LL~::~lUml~L"lI~ 

'IJ 

... .J
't'j'wn 

5.536 6 11 

1.931 3 6 

1.416 2 o 

8.369 8 6 

5.536 3 9 

[J1UU11l 16.662 11 12 

~11i'l 9.326 4 9 
..I 

Ul.J'IHl 11 .545 13 17 

10.665 5 16 

10.921 

9.595 

7.126 

15 

4 

6 

11 

3 

15.033 

32.775 

12 

11 

5 

2 

25.559 18 13 

8.354 

23.678 

61.547 24 11 

Ul.JL"lJU 76.613 10 43 

59.789 11 19 

32.908 9 6 

Ul.Jn::iJ 48.904 13 6 

30.476 

69.903 

174.331 

123.859 

8 

14 

7 

6 

15 

21 

57 

31 

"i13J 223 330 

• 

• 
,. 
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ifru'VIlnljj::Ul mIll'U.~'U.~nj\lLYlVUJ'VI1'U.flj 1~mitvn::tl cil\1 fl\l.rn £J1'U. ~'U.~1flj\lnlj~JTYh3J
~ , .. 

bJ~3J1jnj::U1mf'iJ~t1~tl £JY1\11.~'Yl'U.L1"n111£J'VI~\I~lm.J'U,~mrn~::m1idl~Jl'Yh3J1'U.v1'U.~ ~1 ~l'U.l'VI ru Lritl •'IJ , ~ 

mm ru."lJ tl\lJlm mn'U.nil~::j::Ul £J~1m::uutI tl\ln'U.JTYil3J~ ij tl ci Jlril3J~ Ln ~;f'U.Ul\1fl ~\ln'U.L1 ~1 
'IJ • 

'VI ~1 £.I~t1~l~nil~~::j::Ul £.Itltln~ln~'U.~tf'U. 1flj\l"lh £.Inljj::Ul £JJ1~ij tl ci~13J1ijj3J"l51~1 'U. ~'U.~1flj\l
'IJ 

nljUl\1~l'U.1.~rll\11'U. Lrttl\l~lm)'U.rf'U.Jlril3J~ij tl ciL~3J1.~LtI~ £.I'U. Yi~Yll\1nlj1. 'VI ~"lJ tl\lJl LL~::ifru'VIlnlj
'IJ ~ 

Yl j~ C;)1"lJ tl\l LL~'U.~'U.l 'U. ~'U.~"lJ tl\lfl~ tl\l LL~::~'U.~1~ £J";itlU 1~ £.It1n~Jl ~1~'U.~::1.'VI ~j::U1 £Jm 3J1ijj3J"l51 ~ , 
tl tln~LL~Jl'V1~tl~lJl1n~L~ £.1\1 111 £.I'V1~\I~ln~fl'U.LL~::1ijj3J"l51~1~LtI~ £J'U.LLtI~\lYi~Yll\1nlj1.'VI~"lJtl\lJl 

'IJ 

~13J1ijj3J"l51 ~ rll1iJl 1.~ ln3J1jflL'VI ~1'U.Yi~Yll\1t1n~1.~ nlj1.'VI ~ ~l'U.3Jln1'U.~lJl1ijj3J"l51 ~~::Ln~~ln 
nlj~UJl ~\l1.~ijnlj1.'VI~m3JLLj\lhr3Jl.il\1"lJtl\l1~n (gravity flow) l'U.1flj\l"l.h£Jfl~tl\l

'IJ 

j::UUj::Ul £.IJ1L~3J~ijmJ1 'U.nj\llYlY-l':l~\I~::l'U.tl tln iji\ld'
'IJ , 

1) Polder 'I-f'W"ll71J: fljtlUfl3J~'U.~ 8.5 ~ljl\1n1m3J~j tl1ru.1L"lJ~~tl'U.Lwii,mU'U.fl~tl\l1Jl\l, 
~tl Yi~~::l'U.tl tln~mm 'U.i'"l5~liiL~n Yi~l~Lu'U.Y!1\1jCl1.~aJnn::~'U. LL~::Yi~~::l'U.~n tl ci~ Cl'U.'U. 

'IJ 

i1111~i'\I~~ fl~tl\lj::Ul £.IJ1'V1~n~ tl fl~ tl\l'U.l ~tl\lUjj~unu1 U ~nY-lj::LL~~l~m LL~::fl~tl\l 
il £.I"lJl1\1 ~ij ~mit~uJl~\I~::j::Ul £.IJ1~'U.~\I ~fl~tl\lUl\1~tl LL~::fl~ tl\l ~13JL~'U. 

'IJ 'IJ 

2) Polder U1JL"llU-lnJ-EtJ : mtlUfl~3J~'U.~ 29 mjl\ln1f1L3J~j iiYi~L'V\UtltlriYiriltllm~tllU 
• 'IJ 

~ tl'U.Lii tl\l Yi~~::lUtl tln1.~LLrifl ~ tl\ll\1~UCl'U. U Y-l'V\ ~1 £.ITIU TI ~ tl\l ~tl\l Yi~1~~ tlfl ~ tl\lUl\l~tl 

LL~::Yi~~::l'U.~ muuYll\ljCl1.~ ~l m wUtl fl~tl\lj::Ul £.I'V1~n1'U. ~u~t1j::n tlu1.t1~n £.Ifl~ tl\l 
Ul\1~tl fl~ tl\l L t1j:JJ1.h::"l51 m LL~::fl~ tl\ll\1~'U. L~m Yi3Jtlj::~YlTI111Y-l1'U.nljj::Ul £.IJ1~\I1.~ij • 
nlj~~i\l~mit~mrl~~~!iil\1 ') 1.~LLri "Iltlm~'U.l-il.fl3J ~\lj::Ul£.l~fl~tl\ll\1~'U. ~mit~uJl 

~ 1ft cu 'U 

~l~ tlTn::Ul £.IJ1Yll3J ~fl~ tl\l Ltlj3Jtlj::"l51-mLLlIl::rr\li'uJl~ril3J ~\l3JT'iJlnri tlj::Ul tlJl"JJ1\1 
'IJ 

3) Polder Yi1::f"1lUJ : ij"lJtlUL"lJ~~l'U.Yi~L'VIUtl~tlCl'U.'U.jl3Ja'U.Yljl Yi~~::l'U.tltln~tl"Iltl£.lnj\lLYlY-l, 
n1'Y11 Yi~l~tlciYi"Iltlmjtl'U.'U."l5LL~:: polder Ul\1'U.l "lJru.::~ polder ~3JiYl polder il£J"lJl1\1 LL~:: 

",... .. .. 

polder Ul\1L"lJ'U. mil'U.Yi~~::l'U.~n fl~ tl\lj::tJl £.I'V1~n1'U.v1u~~ tlfl~tl\lY-lj::h'U.\I fl ~ tl\l c;)'U. fl~ tl\l 


"IJ 

LL~'U.LL~U LLlIl::~~i\lLfl~tl\l~UJlt1j::~YlTI111Y-l~\I (1 05 L3J~jti"U.1ri)~tIlnfl~tl\lY-lj::1"lJ'U.\I ~\I 
"IJ 'IJ 

jtl\li'UJ1Yll3Jyf\l'VI3J~1'U. ~uYi 

.. 

.. 
#' 

http:Yi~~::l'U.tl
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~u~n1~L'Yl'V'l.ffuluiivru~1.h::mm 92 ~nn~nhH3Jm (1tJ~ 2.17) U1H'Yl LUL~ln ,i1n~. ~ 

(NEDECO) U1H'Ylif'!ln1~mm~n;nntJ1::L 'Ylf'!LUL1)E)"fLL~U~ 1.~'Yhn11~ncn ElEl nLLUU1l rm::L~ tJ~ 
1::UU1::Ulmil LL~::1::UUiJ El~nuJl'Yl13J1.1~~ LL~iJ 'V'l.~. 2527 'VI~~"illnn11~n1!l-1 LL~l L~~"ilLUU~U3Jl 
El~~l.h::nEl1J"lJ El~1::UU1::Ul tJJ1~i.~El Eln LLUUI.il~iin11~h L il.Un11ri El~1l~I.Urn~ LL~l Ul~ ~lul.~y'h 
n11U11JtJ1~LLril"l.l LLUU Ul~ ~lUTh~~ El ~lu1::w:h~~~IL il.Un11ri Elril~LL~::luUl~~u~l.~iin11El ElnLLUU. ~ 

~ A I ..J' ~ , I 1IS.c. '"' ..... 

L'V'lm~3J L'7!U 'V'lU'YlL 1~~lUU~'V'lU~ tJ1~Ul 
~ 

1~ tJJll'V'l113J El1~n~111.~il 1::UU1::Ul tJJ1~i.~ElEln LLUUi.1";)::~3Jl1tl~lLUUn11ri Elril~ LL~l 
LID"il L~mu LLUU L~ El~"ill1ru.l"illnn11~11"il~ElU1::UU1::Ul L1Jl'V1 ~nlu~u~ L"l.I~m~ L 'Yl'V'l.ffulu ~i.~y'h

~ . 
n11ri Elril~L~~"ilL1tJU1EltJ LL~l LL~::El ~1::'VIil~~lL il.Un11riEl rll~ 'V'lEl"il::~1ul.~il1::UU1::Ul tJJTv\~n 

~ . 
~U~m~L 'Yl'V'l.ffuluYii.~ElEln LLUUI.1 iiU1::~'Ylfit:-J~ L~ tJ~'V'l El~"il::1El~11J1flm ru.Jl~U~~n~~lu~U~I.~~

• 
mUml3J~"l.IEl~n11Ln~ 2 tJ (2 years return period) 

"ill n~Jll'V'lJl'Yll3J~ Ln~;julutJ 'V'l. f'!. 2538 ~r.llum 'V'lUilii~U~LVi tJ~Ul~ ~lulun1~ L'Yl'V'l.ffu
• 

luL'Yll,rU~ Ln~";)lnJl'Yll3J-li~ ~~~l L'VI~L n~;juLrtEl~"illn 'Yl fn::Ul tJJ1~1 tJ1El~ LL~::~ltJ~ mJii"l.lUl~ i.3-1
• 

L~ L1~~El (L~n i.U) LuU~lul 'VIqj El ~l~1.1n ~13J1::UU1::Ul mil'V1~nlu~U~n1~L'Yl'V'l.ffulu£T~~~1i~~ El~ 
'VI ~nL-rlu ~~ El~~3J L~U ~~ El~ LL~ULL~U ~~ El~t:-J~~m~ Ln1!l-3J LUUEl~~u1::nElU'VI~n"l.lEl~1::uU1::Ul tJJl 

~U~'7!lULii tl~~lU~::1UEl El nI.~L~ tJii n11~n1!l-11~ [J1.~fh (J ICA) ;A~Luun ~ 3JU1~'Ylif'!1 m~• 
mn1!l-1"illnU1::L 'Ylf'!tnlJu 1~ [Jn11~UU~Uu~UU1::mm"illnU1::L 'Ylf'!tnlJu LriEliJ 'V'l. f'!. 2528 l.~nll.~ 

'" " ." 

L~umL1.l~~u~~lU~::1UEl tl n El El n L UU~U~iJ El~nuJ 1'Yl 13J 1~ tJ1iLm1 tlUU1l3J~U'Yl11LUULm1 LL1.l~ 
mElL~tJnil ~urfuJl.ffulu vru~dii~uYiu1::mru. 280 ~11l~nl~L3J~1 LL~::~ n~u~'V\ rt~ L~umuu~U~ 
'7!::~mr1~~El~1::'V\il~~UrfUJl.fful~ LL~::~UrfUJl.ffuUEln ii~u~U1::mm 250 ~111~nl~ L3J~1 ~U~ 

~ 

~~n~11~~LL~~~lu1tJ~ 2.17 
~ 
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I 4.00 4.00!' d.::ll 
2.11.3 t:J111'W mnn1I An tlfl1'W (Potential Retention Reservoirs) 

~1\1~mh'.'11aij.,]~mr1 Luua\lfftl1:na1J~il~rn~h:lJ1n~i;l~~~11u1mli11:IJn1J1::1J1J1::1J1rJ
, 1 

of 

J~ILyjai1rJ~~th!!vn~L1i~~1mhYh:IJ 1~rJn11u1J1~u~~nmLn1Jnn'1.11uu\lVl1a~1\1~mr,i1~111 
~:i;l1m1rl~~"llU1~"lla\la~11n11'1.VI~i;l\li;l~ lutJ~~UUff'l\rnn111::1J1mr1'1.wffu'Yl::LurJu~1\1~nJ1~ 

'\J 1 1 

~1~qj ') 111rJ1UL"ll~~u~n1\1L'Yl~:lJVl1u~1'1.1~\lVI:IJ~ ~\lluLL~utI~1J11n11Lyj an111::1J1rJJ1'1.~iln11 
~~11rn.11iei1\1~mt1LVI~1d'li1 rJ-n::~ aJ1ri autI~a rJ~\I,h::1J1J1::1J1mr1 ~\I,rU~11:IJi;l1m1rllUn111a\l 

'\J 

11Jlfimrn.J1"lla\l~~a\l~~::u1J1~LL1JJ1L,r1~1::rJ1V11auan~u&iuila\lnuJl'Yh:IJ ~::L~rJ\I~a~a"llU1~ 
'\J 

"ll a\l a~11n11'1.VI~ ~\llU'Yl1\1n~1JnUVl1n'1.1Jil ei1\1~nJ1~~ a\l a1~~::'1.1Jtl1m1rl1a\l11J/u1J1'1.t1'1.~ 
1u1J1L1rn~u~1~1\1n11iJ\I~\lil~u~ei1\1~nJ1Luu')1u1umn ~1\1~nJ1~ilmjtJ~~uUVl1nYh

. '\J , 

n11LLU\ltl1:: LI1'Yl"lla\l ei1\1~nJ1m:IJL,r1"ll a\l ~i1a~1a\l LLU\I a amuuu\I Lan-nu U\I tl1li'11rn:: u\llU~1U~u 
'\J 

~'YlVl11 Vl1au\l1U~11:IJ11J~~-na1J"ll a\ln1\1L'Yl~:lJVl1U~1 ufiJ;au\I~ilinrJI11~~\I a1~u1m~~u11Un11 
1 ... 

~~u11iLuuei1\1~nJ1LL~::11rJ~::LEirJ~~m~rn::"lla\lu\I~\ln~11 L'liU ~a ~u~ LL~::~i1a~1a\l Vl1ail 
'\J 

m1:IJ~'Yl~tu~u~u\I~1:IJ~1~1lJia:IJ~~1n~,rnn111::lJ1rJJ1 LLi;l~\I '1.11U~111\1~ 2.40 LL~::LL~U~ LLi;l~\I
'\J 

~~\lU\l LLi;l~\ll11u1t1~ 2.18 
'\J 

aci1\l'1.1nm:IJ~1n,)1U1UU\l~ il a cil utJ~~Dua1~ l1Ji;l1m1mt1m1itl1::1rJ-nu1un111iLtJUei1\1 
'\J 1 

~nJ1 ( LLfl:IJ~\l : retention ponds) '1.~~\lVI:IJ~ ~\ldLiia\l~1m1m~&iu~\I (5,000 D\I 10,000 1J1'Yl1m. 
'\J 
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~ ~ ~ 

. ~';}::tillJ~ ~-1f1'U 'Ui.~ 611-1 Lri m Yi rlUnuvt'U,jl'UU1L1 ru,ln~L~ £1-1 ~-1nl1vt'Uul'U. (Ul-1LL~-1 ~-1nl1U1::mru, 1 
~ . ~ 

LlJm) 611-1 L~ 'Ui.~~l i.u1'Um-1L'Yl~lJ~1'UTl1• 
ffl'UfI'U Wll mn::~11-1f1'U 'U~~n (~'U~'U,.tl) LL~::LLlJJ1~ij1::~U~1,;}::Ln~,1'lrlllJ-n-11~ £1~';}~@i a

• 
L~eJlJnufI'U 'U. ~~n';}::ijm1yh~'U~1eJ L~1lJ1~~-1,r'U LL~::L~1lJm::~eJU'Yl11 £1U1L 1 ru,'Yll-1L~W!Tl,J "l ,~ 

LU'U ~ til ~-1Ln~11 1J1-1ffl'U'lJ eJ-1JlrlllJi.~l~~ Lilff1::UU1::Ul rl,1'l yh1'\K~~mllJ,;}1'Unl1, .~ .. 
1::Ul £1Jl~'U LL~::~eJ-1ijmmuJlm~liteJ eJn~ nTl~-1~~-1 611-1m1~~Tll1lJ,;}1 'U 1::uuJl<il-1n~11 ';}::rilLi • 

~ . 
d'i~uru~l.Jl rlllJ-n-11l1 £11'U~'UU eJ-1n'U ,1'1 til lJ1'U'lJrn::~Ln~~l £1 ~'U.i.~ ., . 

'UeJ n,;}l nit m1U1UU1-1~'U~'U,1'l,;}::EJ-1Tl-1ijTll1lJ~1~ru ml LL~::Tll1L~1£1lJ~feJlJ LU'UY1Lf'I~ hw 
• u ~ 

LU ~1::U1Llrn,;}~L~eJlJ~eJ1::~11-1~'U~'U.Jlnu eJ1Tll11m-1~fl-1~1-1 ') ~-1itL~ eJU eJ-1 n'U ,1'l,;}lflLLlJJl h ~ 
• 

" 
Lilff1::UU1::Ulmb~ltJ 

~ 

eJ~-1'Yll-1 ~1'U-tlf'l L~ tieJ'lJ eJ-1 Tl ~ eJ-1Ul-1 L'lJ'UL r11 <illLL ~ U-1~'U~'U.,1'1'lJ eJ-1 n1\1 L 'Yl~lJ~1'UTl1 ';}::rJ til 'U. ~ 

L'lJ ~~-1~1~'U 'U. 'YlU1LL~::U'YllJ1iIti 611\1 LU'Uffl'U~ i1.\I'lJ eJ\I f1'U.'U ~ ij eJ ti 1 ~ £1Ul\1 <ill Lm U\I eJ ti~l-1,;}l nLLlJ.Jl 1~ 
., , cu cu 

LLr1 f1'Uw~u~Ef~\lm1lJ LL~::f1'U'U~11'U'Utl 611\1ij~lm1,;}11,;}1 6 L~'U LL~::ih::<i1u~\lnl1vt'U~1~meJu 
~ ~ 

ffl'UfI'U'U~ rl~'U ') ,;}::L~nnl1 LL~::f1'U'UU1-1~ t.Jfh~\leJtil 'U-nl\1U1UU1\1 'Yl n ') Tl~ eJ\I';}::ijU1::~JltJ~~
\J ., q cu 

UlnTl~eJ-1 LL~::ffl'U~ln';}::ij~mti~u.Jl~~~\I~U1::~,1'l~ltJ 
~ ~ 

ffl'Ufl'UUeJ\ln'U.JlrlllJ,;}lnTl~ eJ\lUl\1L'lJ'Un-1Tl~ eJ\I ~111\1,;}::eJtil 'UL'lJ~ m\l L'Yl~lJ~l'Um m1~ 
~ , 

~1l1~U,;},;}UU'lJ eJ\I~'UU eJ-1n'U,1'lrlllJ eJ til'U.~1l1~1i\ll'Ui.~~ LU'U~~ L iieJ\llJl,;}l n m1U1UU1-1Lri eJi.lJm'U, .~ 

.. 

http:nLLlJ.Jl
http:U~'U,.tl
http:11::t111::<ilU,.tl
http:ULLlJ,.tl


• • 

• • 

• 
';)1 nmWl11,;) 'H)lJ~111111 LLlhtl~lJ'·h 51 ~mll.~'VI iillrJ LLvi~~~l rJ~tml1iJ tl~ rlll.Jl"'hmr~dL~11:: 

• ~ll.~11~ tl rh::'VI11~ LLlhi'lrlU tl1f111Uiilnrn~ ~~ ci'111.mn £J~~~L11 51m1iJ tl~ rlll.LLiil::ci'111.L'VI ru £J~~~51 
'U 'U ... 

rhLL~~rlll.~~~Lfhmi LL~Lll.ll11::,.hYh11U 2538 nlLL~~L'VI~1-trl11 ~m1nLi~l11.L~ ."f~dL~11::JlL'VIiil 
'U 

~Wnl11nlU~\ILLiil::Ul\1 LL vi~-nl1~ LLiil::51 m-rl'1L'VIiil t~ rJn1~ LYI~ 11'V1111.~1L~51m1Lin1::~tlUYl11 rJ La-111Lll. 
J".JI I~ 

~u.Yl11\1 L'VI f11U.ll. 


,;)ln~iil tl\lUl~L"lJll.Lri1 iil\lmYll\1~ tlll.hi'~111 LL1l.1111 LL11Jl51~u.~ll.Jl'V1iill rJU1::LllYi ~~ LL~ ~111~~ 
';)u.n\l~111~Lim1L11L~ LLiil::~ll.~ll.Jlci'1'U.~nnLiiJ tl~nu.m~LYI~.ffll.Lu.t~m\l,~l::Yln ') ~ iiltl\l';)::51u1::~

~ 'I 'I 'lI 

Jl'V11tl ~mii~uJltl ciU1L1 rnUln~iil tl\l 
'U 'U 

tm\lm1n tl ff11\1 LLiil::U1U U1\1 rlU.'U.~1::1111 3 Yll\1 ~ tlu.hh::'VI')l~ rlll.ll.L~1ru n1~n\l rlll.ll.~ll.Yl1 
.. ., .. 'I 

tnMl i1,;),;)Uu.nl~~tl ci1Wrl1\1~lLitu.m1 ij~iiltl\l1'V111rln ~fl\1 tl ci1::'VI11\1niill\1"lJ tl~rlU.u.LLiil::51m1u1uth 
.. cu 'lI 'U 

rlU.u.J\I 2 ,]1\1 ;tU.LU~1::~U +2.20 (1Y1n.) ci'111.1::~U"lJtl\l~::~1U.,]111~iiltl\l';)::511::iu~\lnl1 ci'1U.~1l. 
'U 

11 tl\lrlll.Jl'Yi111Y11\11~"lJ tl\l f1iil tl\l fflt 1 \l51~l LLVlti\l tl ci111.~\lVll~ ~11Y11U11m1 
'U • 

L~m~tlll.~iill~11 ~ . ~. 2538 1~Ul~LYlrJL~nlV1u.~LL~ll.VI~nUtl\lrlu.JlIi111 ~\l51m1rh'VI1l.~1i. ... 
d '" .J" '" a

1111 rl\lm1rJ1 rJ 1tl rl tlll.Ul U.L1tlU.LLiil:: tllf111 

"lJu.1~L~n~111f11111-;11LUu. ci'1 U.tl1f111~\1~51m1u iil n ff11\1LU LL~1 t~ rJr1'1LUri tll1 51 m1U tl\lrlll.tl cil\1 
'U 'U 

L~rJ\I~mL~1 

fflunm11::Ul milL~~rnrJ111U tl\lrlll.Jl'Yi111111 rJ1W~'ll.~t~1\1m1t~ rJ1mTIm1~1\1 ') J\I~u. 
~u.i1ml1 m1~uJltltln~ln~u.~ m1rJm::~U"lJ tl\l ~1nu.u. LL~1u.~u.~~lJl';)::£J\I'Yi111-n\lLUU.L1iill

'U 

U.l11. t~ m\l,~l::tl cil\1~\l1u.~u.~"n11"nu.~5111 rJL~~l ~11\1 LL~::~~u.m1LnM~1 L~11::nl1Utl\lrlU.Jl'Yi111 
• 'U 

L11L~mtlUfi iil11~U.~t~1\1m1."f\lVl 11 ~ 1111iLn~m1i11Y1;tll.Ln tlUYln~f\l1::Vl11 \I ~1U Lml::~,;)lnJl 
• • 'U 

'Yi111 LLiil::U1::"nl"nU.~ tl ci111.~ll.~iJ tl\lrlll.Jlri111 i\l~~u L~u.1Wrl1\1Jlri111U ~ .~. 2538 ~,rnm1
'U 

1::Ul £JJl nl~\I~ rJ1 rJ111 tl cil\1V1 ,rn~,;)::LLnuruVll LVI ~ld LL~ £J\I~\IL11u1::~U ~iil ~L~';)... 

m1Utl\lrlll.Jl'Yi1111u.n1\1LYI~11V1111.~11u.u';)';)Ull. U1::n tlU~1rJ polder lciw 51Yll~1rlLyj rlU.u. 

f1U.~u. LLiil::~iiltl\l111rJ1u.~u.~ polder ~\I'YlTV\'!!l~L1JU.~~ tl\l1::UlrJJl ~~ tl\l~ L;tl11~tlrlULL11Jl 
L,)lvn:: rJ1';)::51 U1::~1::Ul rJJl LLiil::~mii~uJl ~\l51Vl'!!1~111.m1LiJ~U1::~1::Ul rJJl L~ tl1::iuJl1u.LL11 

'U 'U 'U 

Jl~l LL~::iJ~U1::~1::Ulmil LL~1 ~uJltltln,;)lnfliil tl\l L~ tl1::iuJl111.LL11Jl ~\I 1 U.i1';)';)UU.1::UUiJ tl\lrlu. 
'U 'U 'U 'I 

Jlri111~\1~::1u.tltln1u.~ll.~n1\1LYI~11V1111.~1~1U.1U.LLU\I LUll. 5 ~u.~ i\lU
• 

.. 
• 

1) Polder ~ff~-YUU1Ln : ~1tlU~~11~'U.~ 20 ~111~ntiilL11~1 "lJtlUL"lJ~~lU.Yl~LVlii.tl~tlfliiltl\lUl\1~tl. .'" 

~111.Yl~~::l11.tl tln~ tl rlll. U.i 1111~1\1~~ ~1U.Yi~1~~LLn~ iil tl\l~ 11L~U.LLiil::Yll~1rlLyj ~rJ~::l11.tl tln 

"lJ rn::~Yl~~::lu.~n LUU.LL1l.1 LL11Jl L')1~1::rn 
... 

• 
Q 
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• • 

• • 

• • 

• • • 

•• 

• 
2) Polder m",1Ln1!f3J : fI"H)UfI'UJ~U~rY\I""UJ~l.h~1J1m 17 ~11l\1nt~L1J~1 "JJtlUL"JJ~~lUtiT'!LVlUtl"~ 

• 
mifl ~ tl\l ~1:IJ LIDt LL~::'YI1\11!:1"Yl~l tI ~::l'\.4tl tl n ~lUti T'!~::lUtl tlmUU'YIl \11 !:1"y.j-ntl\lU U 'YI1 LL~::'YI1\1 

1n"Yl ~l tIL 'VIUtl tiT'!1~~ tlml.'U. vn::1l:IJ~ 1 "JJ m::~tiT'!~::lU~mUULLlhIl L-;i'lvn::tIl fI~ tl\l1::Ul tJ 
• 

'VI ~n1u~'U.~l.h::ntlu~'"wfl~ tl\l'VI~ tl~ fI~a\l1~\I ~1\1 LL~::fI~tl\l ~~\I-m\lLn'H:IJ 


3) Polder Yfr~nJJri 4 : fl1aUfI~1J~'U.~ 15 ~11l\1nt~L1J~1 "JJaUL"JJ~~lutiT'!L'VIUtl~tl!:1UWvn::11:IJ~ 4
• 


tiT'!~::lUtltl n~ tl'YI1\11!:1"Yl-ntl\lUU'YI1 tif'll~~ mmU~lli1 LL~::tiT'!~::lu~n"~mifl~ tl\l~~\ln1\1Ln'H:IJ 


LL~::LLlhIl L -;i'l'W1:: tJ1 fI~ tl\l1::Ul tI'VI ~n1'1.4~U~~ tl fI ~ tl\l~lli1,fl~ tl\l"lftl\lU U 'YI1 LL~::fI ~ tl\l ~1'U. 'VI ~1\1 


~rI'U. 'U. ~1::1l1J ~ 4 ii tlt:lJ\lyf,xl1~~'U.~~i'1\1 Lvi tl1U\tll11:IJ,;)ln~u~~1::1l:IJ~ 4 LL~::1::Ul tJ~\I~
. 
. 	

~ 

~mil.~u,xl~ ~ tlWnl tJ"JJ a\l!:1'U.U~U'YI11m~n 
~ 

4) 	 Polder tJ1UUTJl : mtlUfI~:IJ~'U.~ 22 ~11l\1n1m:IJ~1 ii"JJ tlU L "JJ~tiT'!L'VIUtl~ tlrl'U.'U. ~1::1l1J~ 4 liT'! • 
~::1'U. tl tln~ tl rmUL~ tlU LL3J,xl LL~::liT'!1~ll~::~::lu~mUUrI'U.UL,;)1rum\l ~\l3Tn';) ::ii,xll111JU1L1mit 

'" . 
L~:IJ tl L~tl\l,;)l n1::~u,xl~ ~\l1ULL3J,x~1 L -;i'lvn:: tJ1 " fI ~ tl\l1::Ul tI'VI ~n~ tl fI~ tl\l"lf a\l'U.U'YI1LL~::fI ~ a\l 

~ 

"JJll\1 

5) 	 Polder ff'1J3J~n : mtlUfI~:IJ~'U.~l.h::1J1rn 21 ~11l\1n1~L1J~1 ii"JJaUL"JJ~~lutiT'!L'VIUtl~tl'YI1\11!:1"Yl 


~l tIL 'VIUtl liT'!~::l'U.tl tlnLU'U.!:1'U.U~"JJ:lJl'YI 71 liT'!1~LUULL~,xl L-;i'1~1:: tJl LL~::tiT'!~::lu~mUWYll\1 


"m"Yl-b tl\l'U.WY11 1::UU1::U1 tJ,xl1 'U.~'\.4~iiLLU\I LU'U. 2 ~lUti tl tJ ~ a ~'lJ 111m'VI ua LL~::: ~"JJ :lJl'YI1Gl 
... ,. ,. ,. 

~lWrU~'U.~ ci mJ~'lJ:lJ1'YIL 'VIua ,xl ';):::1::m tI ~fI~ tl\l LL~'U.LL~U ~ ~ tl'U.L 'VI ua'lJa\l~U~ "JJ rn:::~1U~'U.~. . ~ • 
ti mm"JJ1J1'Y11~,xl'Yhm::!:1m::UltJ ~fI~tl\lL~tJ LL~::fI~ tl\l"~~\1t~ 	 • 

qq 	 cu 1.1 

1'U.~1'U."JJ a \lU1Ll rn~'U.~1m\lm1U tl\lrlU,xll11:IJ~\lfl1tlUfi ~:IJ~U~l.h:::1J1m 650 ~11l\1
• 

n1~ L1I ~1 ~lU~.J<,] ::lua an'lJ a\lLL3J,xl L -;i'lvn:: til "~iim11l\1 LL~U~,;)::U tl\l n'U.~'U.~ rY\I'VI1I ~~1 m:::uu~ 


1111 LU'U.'VI rt\lL~ tn· LL 'U.lf11l1J~~rY\I'VI:IJ~"JJ a..l1:::U u1] tl\l n'U.,xl 'Yil:IJ ~ tl Lvi tl il tl\lnu,xl ~l~'U.,;)ln[n tJuan 


~u~tfl1\1m1hi1 'VIL'VI ~ L,yl~~U~1f11\1n11Lltl::~ til tJ1m::ult1,xl~'Yil11.rn tI1 U ~u~utl\lnutltln ~LL3J,xl
. ~ 	 ~ 

'VI1 tl fI ~ tl \I ~ \I ~'Yl::: L~ Cjj tl"ll 
~ 

,;)In LL 'U.l flll:IJ ~~ ~\I n ~ 11"~ii nl'Hll'V1 U~1i flurru,x1 'Yi 111~ tl ti ~ ~ tl~ LL U 1 LLli ,xl L-;i'1~1::tJ1 
~ 

~'Yil'V1 Ul~U tl.Jrl U Jll11:IJ1'U.~\I~::lUtl tl n L~-rUn11tl tlnLLUU ~'VI-rU,x1l11:IJ ~\I ~~ ~1::'VI';jl\1 2.5-3.6 
~ . 

L:IJ ~1 L'VI Utl1::~UJl 'Yl::L ~lll'U.n~l\1 'VIm tlml1Jll flll1J ~\I"JJ tl\l flUrlUibl1111~tl tl nLLUU ~ 1J11!:1U tl\l 
~ 

rlU,xl~U~~\I (Overbank flow) ,;)lnLL3J,xlL,jlYn:::tJ1tltln,;)ln~u~1m\lm1"~ LL~:::1u"JJrn::L~mn'U.fi"~ 


rh'VIu~fl'U.rf'U.,xl~n 'Hm::~1\1 ') Lvi tln11Utl\lrlU~\lU1Ll rn~u~ 650 ~11l\1n1~L1J~1 ~\l11 tJ~::Latl~1 U 

... 

m1l\1'Y1 2.41 
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f 
d 

~11"1"'Yl 2.41 
• 

1"::~U eJ eJ n LbUU = (~l1"::~mIlrh 3J¢l1ieJ eJn LLUU)+(1"::£J::L~ mr"~U)+(nl1"'Yl1"~~1'i' eJ" LL~ll.~ll.111. , ~ 

1"eJU 20tJ )+(n11"'Yl1"~ ~1"lJ eJ"~ll.hi;il11.1"ln)+(n11"£JU ~1"lJ eJ""lJ eJ"~ll.rrll.ttl)
~ ~ , 

....1J1UL....il, • -'l:;tJ:L~uU,,]f11J-UEl-lfl"rfUJ1f111JLLU1fHH)..1 0.30 UJfI'l 


-,::tJ::L~Ellr"flU~tl"D1f11'~l~f\'lflUlllhh 0.50 L1Jil, 


-,::tJ::I~mr"flU~El"El1f11'~1~ii91nUllr.l~~~ 0.30 11J91, 


** =fh,::~u""~"fl~ElElnLIUU~El"ijn1'ltJ~tJ~lltJ~"il11Jm11J~"~tl"fl~~~J1
~ 

" 


\11n... 

~OU100iJ 

(JJ . ~Y1n.) 

(*) 

(JJ.) (JJ .) (JJ.) (JJ.) 

~l~::iu 

\1~"~~ 

oonlluu 

('(JJ. ~Y1n.) 

... ~ """ ....
1. U'i1101.1il1~YlAI\1"tl 

'11nmjJllilm::tJlhh~(i"n~~~VI~1tJ~~ ('!lEltJ 58) (,;j"'m1v.niElVl~I~~~"Vll91tJ'YlU1i1ii.).c; ~ , 

'11nmj~1 

li1~1::[J1 

(i"f1OlEl"tJ,::tJl fl~~m n~~ 2.70 0.30 0.40 0.15 0.05 3.60 

,)1 nfl~ El"l.h::l.h 

n111~"n~il~" 0.30 0.20 3.20 

(i"n~~~VlOl 

ltJ~u 

2.50 0.30 0.40 0.15 0.05 3.40 

'11nn~~~VlOl 

ltJ~~ 

0.30 0.20 3.00 

fufl~~ 

m~1 

2.30 0.40 0.15 0.05 2.90 

0.20 2.50 

2 . ~"n",.h;n3Jrfl'i\Jm'i't'C'i::'i1'Zf(ih1 

'11nn~~WVI ~ltJ~~(i"'I!l tJtJ"~1'l1 'YltJ (~~~U1"~1~tlvl~I"l.I~.r"Vll91ff1JmtJ'i1m'i)" , 
'11nn~~ 

wVlaltJ~~ 

(i']f1aEl"tn1J'll mum\'H1~~ 2.10 0.40 0.15 0.05 2.70 

fl~~~n1J 0.40 0.20 0.05 2.75 

'11 nfiOlEl,]tn1J'll 

n11Iw"n~il~" 0.20 2.30 

(i"f1~El"ILffitLlmJ fl~thn~~ 1.80 0.40 0.15 0.05 2.40 

fl~~~n1J 0.40 0.20 0.05 2.45 

n11Iw"n~il~" 0.20 2 .00 

• 
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'lI"(iltlil~ ~11:~1J 1:!J:Ldil ~1n11 ~1il!h,,~"n"\hiliiAl11J~" 1 LIJ<I11 l1IJ1!JL1111l 

.:nn... 
~ ~ r 
~1\~n""l Jlrj,1J U~~IJ l'l1(il~'ltlEh' 

r-------.--------r------~ 
nl1l'l1(il~'l nl1~1J~'l ~11:~1J 

ii~ .. . 1il1J100t! LLlj"~" tlEI~~"'~ tlEI"~" l1il,,~" 
(*) 1ilIJ 20 tJ iHlnLLIJU 

(IJ.1'Yln.) (IJ .) (IJ.) (IJ.) (IJ.) 

,nnfHHl.JLL~1.1.LL~U 

n.JfHHl.Jw,::T'lJ1.1..J r1wl1.1.m C11.1.1.1. 1.50 0.40 0.15 0.05 2.10 

r11.1.~1.1.C1~ 0.40 0.20 0 .05 2 .15 

rilLbW.JrlWIl~.J 0.20 1.70 

.1 nflOlil.J~1:hm.J 

n.J'lIl!:J~.J'Yl::L~ r1wl1.1.mC11.1.1.1. 1.20 0.40 0.15 0.05 1.80 

r11.1.~1.1.C1~ 0.40 0 .20 0.05 1.85 

rilLLW.JrlWll~.J 0.20 1.40 

• 

• 

• 

.lmLl.ht1L.r1~1:!Jl 

n.Jt1ImUl.Jul-1.'111 m1.1. 1.20 0.40 0.15 0.05 1.80 

';)In[1UUtn.JU1-l.'Inl1l 

m.1wlmhm::n1!'Ih1 m'-I< 1.20 0.40 0.15 0 .05 1.80 

.lmLl.hi1L.r1~1:!J1 

futi'wlumWl::TI'll'lh1 r11.1. rl1.1. ti1 1.20 0 .50 0.40 0.15 0 .05 2.30 

L1tnnntJi.lm::m 

4. !il~\dr"!il::l"iHln'tlil"Ul.h.bL,)T\'j'::!Jl 


'l' :: V.-:il.Jtl~il.J1.J~!il (nt~L~m~ 84.4) 1).J'lIltJ~.J'Yl::L~ (nt~L~Iil1~ 0) yt1.1.~U1.Jfi·mmjlw~·.JVll!il1.1.1.1.'YlU1 t1'Yl~!ilii fi~mtl'lm, 

'¥ "" • 

• lnfl~1l.J1.J~'il 

, 


n.J~::Wl1.1.1.1.'Yl~1 r1wl1.1.m C11.1.1.1. 2.75 0.20 0 .15 0.05 3.15 
..r Q 

U1.1.W1.1.!il1.1. 

rilLLW.JnWIl~.J 0.50 0.10 3.35 11JLLlitil 

.ln~::W11.1.WYl~1 

m~u~Lnffi., r1wl1.1.Ul fl1.1.1.1. 2 .70 0.20 0.15 0.05 3.10 
..r Q

U1.1.W1.1.'iJ1.1. 

rilLLW.J rl1.1.!il~.J 0.50 0.10 3.30 11JLLliJl 

';)lm~:Yf1U~Lnffi., 

".1 ' [1.Jt1UUu1:'lIlnl:l£P ~:::-fl\1.n1.1.\{) fl1.1.1.1. 2 .75 0.20 0.15 0.05 3.15 
..r A 

U1.1.W"'iJ1.1. 

ri1LLW.Jn1.1.!il~.J 0.50 0.10 3.35 l1JLLli,h 

';)lnt1UUU1:'lIlnl:lW 
..r _ 

1)..,~vn1.1.w1::n~ 6 r1wl1.1.Ul C11.1.1.1. 2.70 0.20 0.15 0.05 3.10 uwv'm~m 

rhLw.Jn1.1.!il~.J 3.30 11JLLlitil 
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, 
~1~1>1'Yl 2.41'" 

• 
,. 

• 
ti"IiI'lIO" 

~ l: t
\),n... ·fl"n"", 

Ii"... 
"'I"OtJ 20 iJ 

fi,,.t"tJ 

\1"""" 
ODnutJtJ(0) 

(JJ. "'I"nn.) (JJ.) (JJ.) (JJ.) (JJ.) 

.1nll:W1\.\ViT.:T11.1 6 
J' _ 

ii~~::m\4m~·liWj mJ\4Jl mm 2.80 U\4~\4Y1\42.40 0.20 0.15 0.05 • 
0.50 0.10 3.00 71JLLlhb 

V1n~m\4m~liWj. J' _ 

ii~~::m\4~'Y1Ti'l mJ\4Jl (1\4\4 2.30 0.20 0.15 0.05 2.70 U\4~\4Y1\4. 
0.50 0.10 7:IJLLli~12.90 

J' _ 

nJ~~Vil\.\n1~L'YlVi'1 rnID\4U1 C1\4\4 0.20 0.15 0.052.20 2.60 U\4~W"\4 

rhLL~~rl\4",~~ 0.50 0.10 11JLLli~12.80 

.,m'!::Vil\.\n1JL'YlVi 

J' A

iiJ~:Vil\'\Vi1::nl.l 9 rnID\4U1 (1\4\4 U\4~\4~\42.10 2.500.20 0.15 0.05 

nlLL~~rl\4",~~ 1l.ILLli~,0.50 0 .10 2.70 

~ ~ ~ J' ~ 
flW1\4\{l (1\4\4 1.90 0.05 2.50 U\4~\4~\40.40 0.15 

11.ILLlii,0.50 0.20 2.60r'hLL""W'Wi'~ ~ 

v'nmHl~thh~ 
J' A~ ~ ~ 

flW1\4\{l f\\4\4 U\4~\4~\41.80 0.40 0 .15 0.05 2.40n~'l!'1J~~'Y1::L<l 
11JLLliUInlLL~~rl\4",~ ~ 0.20 2.500.50 .' 
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• • 

• • 

• 


• 


'VI ,rl~ ~1 T1rulh::nT)'VIit-1"lJ El-1m-1 L'Yl'W :IJ'VI1'UTl1~ El n111n~1T111:IJ~:: Ell~ LL~::n11~~1::LUtllJ"lJ El-1 
~ . 

L!i El-1 U ru'VI1"lJ tl:::IJ ~ ~ El tl L U'UU~~tl ~1T1ru lh::n11'V1 it-1~ LU'U~ L'VI~"lJ El-1:IJ~1111 ::'Yll-1 ~-1 LL 1~~El:IJ 
CLI' 	 'U eLI q 

m11-1 L 1 ~11 'Un11L nlJ"lJ tl:::IJ~~ El tl~:::D'UEl ri nlJ LL~~:: ~lUn-11'UL"lJWh~::~~ ~'Uh L nlJ"lJ'U 1 mh-1 
'IJ 'IJ 

L1~11~~~~11 L'VI:JJ1::~:IJ ~-1~El-1~~11rnl n-1~111'WrlEl-1~1 'UL"lJ~,r'U~1 tl 1~ tlrrl1U LL~1n11LnlJ"lJ'U"lJtl:::IJ~ 
'IJ 

~Eltl~::Li:IJ~'Ul'UL1~l 05.00 'Ulwm L~El~~::'VI~m~tl-1i11:IJ-1L1~~1'U1'ULl~lLil l'UTI 'W.~. 2538 !i 

~1'Ul'U1mnlJ"lJ'U"lJtl:::IJ~~Eltl 2,074 T1'U 
'IJ 

1f1nl1~ fI'U'ULL~::1f1'YllT111:IJ ~::El1~ fI'U'U~::'Yll-11'U1'UL1 ~1 n~l-1~ 'U tln LlOU1 'UfI'U 'UlJl-1 ~tl~m1 
~11~1111~wn~ n~::'Yll-11'U1Wlh-1L1~ln~l-1i''U 

m-1 L 'Yl'W :IJ'VI1'Um~~1,x!im11rn1-1T1L~ El~:: LLtl n"lJ tl:: LL~ ~::U1::Ll1'Yl 1~ tl!ii'~ flU1:: ~-1T1L~ El m1 

Ul"lJtl::n~lJ:JJ1hl'V111 (Recycle) LL~::~lmLrim1nl~~ 

U ru'VI1'V1 ~n"lJEl-1m-1 L'Yl'W:IJ'VI1'UmU1::m1'V1it-1n~ El n11LnlJ"lJ 'U"lJ tl:::IJ~c-J ElmL~::m1nl~~~-1 1~ tl 
~QI q 	 ,. 

U n ~rrl1UU1::"lfl"lf'U~El1itl Elri ~Elwh nTi ~ El-1'V11El LLllJl~::~-1"lJ tl:::IJ ~ ~ El U L mhif~-11u1 'ULL'VI ~-1Jl,r'U ~-1 
'IJ 	 'IJ 

LU 'U~1 L	'VI~'VI it-1~ 'Yll1,xTl rn111'WJl L~l~-1 
1'Uu~~u'Um J L'Yl'W:IJ'VI1'Uml~'W r.J1 r.J1:IJ~~::LnlJ"lJ U:::IJ~ ~ El U •, , " 

n1-1 L'Yl 'W :IJ'VI1'UTi 1 LL~ rJ-1T1-1~U1::"lfl"lf'U~ n LU'U~l'Ul'U:lJl n~ rJ-1T1-1 ~-1"lJ U:: ~-1 fi"~lJl "lJ t1::III LVi 1'J-1 LLT1'Yll1,x
• 	 'IJ 

Jl~Tlrn111'W~1 LL~ rJ-11Un~"lJl1-1'V11El~~"lJ'Ul~Tll1:IJ~mL~::Tl11:IJ nll-1"lJ El-1~lJl~-1~l U L~m.J'U<ilnJl
• 

~::'hJ ~1:JJ11f11 'VI ~~,h'UTI~v-1 L'VI~1ifi.~ LL~::'Yll1iLi1~JTYh:IJ1'U ~'U~~1 
'U1ulJlt1m11n~lT111:IJ~::El1~ LU'U'UlUlJl U~lT1ru El cil-1'V1it-1"lJ El-1 m-1 L 'Yl'W:IJ'VI1'Um -nmL il.'Un11 ... . 

LM mnlJn11LnlJ11lJ11:IJll~::"lJmrm"lJ I'J:::IJ~~ El U ~d1~~lnu1::"lfl"lf'U"lfl1m-1L 'Yl'W:IJ'VI1'Um 7 ~l'UTI'U t11111 
'IJ 	 • 

'l~1lJm1T11lJTI:IJ Ll~::lLni."lJUru'VIl El ci 1-1 Yl'U'Yil-1-n m -1L 'Yl'W :IJ 'VI 1 'UTI 1~::n ~1ULU'ULL'VI ~-1"lJ El-111T111 mL~:::IJ ~ .... 	 . 
1111:: rJ-1'l1l11 :lJTl11:IJ ~ru L~U'Yll-1 L~1~~n~ a'ULiiEl-1 :JJ1~1 n111'W'W~,r~'l1l~~ Ln~~l n"lJ t1::~'l1l'l~1lJm1 

'IJ ... ... 

L nlJ11lJ11:IJ LL~:: ~-1 LL1~ ~El :IJ~'Yl1~1'Yl1:IJ• 
m-1 L 'Yl'W :IJ'VI1'UTl11~'W r.J1 r.J1:IJ LLm "lJuru'VIl L4El-1 m11m~nTll1:IJ~:: Ell~ :JJ1~~ El~ L1~1 1~ t1m1U1lJ· ~ 

U1-11::lJlJm1~~m1"lJ U::Ll~::"lJ El-1l~UU1::Ll1'Yl~'U iim1"bL'YlTil 'U1~~ ~~t11'V1~.h-nl:JJ1Hlil'VI:JJ1::~:lJnlJ• 
~m'U::m1rn'Yll-1L~1~~n~ 1~m,x'Un111i"lJu:::IJ~c-JElml~:: night soil 1iLn~u1::1U"lf,r LL~::iim1 

... 	 'IJ 

i:IJ U'Yll'U 'VI1Ell,x111T1l El n"lf'UL-nl:JJ1U1:::IJ ~n11~1 Lil.'U-11'U 
'IJ 

m-1 L 'Yl'W:IJ'VI1'Um'l~LLU-1iTIm1LnlJ"lJ'U"lJ t1:::IJ~ c-J El tilU'U 2 LLlJlJ~ El 
• 	 'IJ,; 1 d fl ,; d "",... q ~ "" 

- m1LnlJ"lJ'U ~ t1~1-1 'll-1 L lJ'U 1::lJlJn11LnlJ"lJ'ULLlJlJ'VI 'U-1'Yl "lf1mnlJ"lJ u:: LL~::'W'Uml'ULnlJ 

"lJ u::'lun-1Ul'U 'VI1v~m'U~~-1 ~1:JJ11m-nl1Un-1'l~ "lJU:::IJ~c-J El U~::flnlJ11'YlnlunlJ1mnlJ"lJtI::l~U 
'IJ 'IJ • 
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- nT~LnlJ'lIu1~£JelenJ LtJU1::lJlJ'VIrt~~n1~L'YlYUI'VI1UTl1i~n~'lI£J::Ll~13JtHnU~~h~ ') 
.r .,/ d !"I ~ d .... ~ ~ .r !"I • , .. ... 

~tlammULLtl::~U'Yl'lhnuUlJ1Llrn'Yl3Ju1mrn'll£J::Ln~'lIULumnWmmn L'1l'U ~tl1~LLtl::~U£Jm1m 
'II .. .... ~ 1"'..... "" 1101 .J".at......,:::111 d4CIIo 

'VI1a~~lJ1m1 'VlnlJ T1UL~UL 'Yl1 ~1mmULLtl:: u1::'1l'1'1l'U1alJ~U 'Yl (h1'l1 £J::3Jmnm rJ'VI tl1 rJ'lI U 1 ~ LLtl::L3J a 

111'1l'U::L'VI~1lfUL~ 3J ~,rn~1ULnlJ'lI rJ::~::'Yi1 m1LnlJ LLtl::U1 LU iJ"~rnu~n1i~'lI £J::3Jtl ~ a rJ 
'II 

a~~U1::n alJ'lIa~'lI rJ::3Jtl~a £J1un1~L'Yl~3J'VI1UTl1T1i1rJTI~~nlJi~'VI'r~l'V1nJ~u ') 1UU1::L'Yl~f)a
'II , ~ 

.1 !"I .r ... ~.., ... 1..,....... . I"

u1::mrn 60% ~::Luun1::m~ L~a~1 ~tl1~~n L3J Lbtl:: lJ L3J ~n n1::~n LLtl::Lutlan'VIarJ rJ1~ LLtl:: 

'II 

'VI,r~i~1 ~~~m1m~1L'VI1l1~~1rJ (m11~~ 2.42) tl1'l1rJ::3Jtl~am'VI~1d rtn~~tl~T1tla~ L~L~rJ~LL~ 
'II 'II 

TI tl a,,~::ijTlrn111~,r1L~~ LL~ iJ~'Yi1l~~uTltl a~~uLiju~l[J 1 U'll rn::L~ rJlnU~tl1~~n n1::m~ LLtl::rJ1~, 
~::tl a rJ a cilJU~1,r1 LLtl::L'VI tl~13J,r1LU iJ~~rnU~lJ,r1 ~~~::tl~u1::~'Ylrr111Ym11'Yi1~1u'll a~LTI~a~~lJ,r1
'11'11'11 

tl~'VI1a'Yi11~LTI~a~-B11~ Lf{m''11 rJL~ ii~ LL3Jl1 LTI~a~ ~lJ,r1~lU1'VI ni~::ij ~::LLm~i]a"nu'lI rJ::~ tl a rJm 3J,r1 
, 'II ~ 

ri au~~::Li1 LTI~tl~ ~lJ,r1Uil LL~T1U~1U~::~a~'Yi1T1113J ~::EI1~ LLtl::ihi~'lI rJ::3Jtl ~ a rJ L'VI ~1dLi1EllJ'YlnlU 
'II 'II, 

lu'lI rn::L~mnUtl1LtJU'lI rJ::~ cia rJ~tl1 rJ'Yl1"~1111~L~ iJu~::lia Eln'D'L~Ulu,r1mm rn~~LLtl::LtJUL'VI~1~ 
'II , 

71ii.~ l.h::Lntl1i.'f~ tJ1~J10ull~ % (% T~[J\tl'\il"n)
• 

iJ 

2531 2532 2533 2534 2535 2536 2537 
..l 

LUrI [J 

L~·n '1yUj'l~~l rJ 56.07 61 .75 56.06 63.91 63.37 59.30 59.52 60.00 

m:;m1Y 14.21 15.71 14.95 19.23 10.80 15.40 13.99 14.90 

~1 1.99 6.11 5.44 5.53 4 .15 4.50 3.49 4.47 

"Y'lGll~@ln 12.77 10.76 10.44 16.22 19.10 16.02 20.66 15.14 

'13YLLGl:;1u'13Y 11.95 10.18 7.05 4.78 7.06 4.24 5.89 6.65 
~ 

t-Jn 8 .99 12.66 11.21 8 .10 18.94 15.76 14.72 13.51 

m~~nLLa~Ltlii1ln""1lv 4.69 5.62 4.13 4 .97 1.66 1.21 0.62 3 .28 

m,'J LLGl:;Vl'lr,'J 1.47 0.71 2.84 5.28 1.66 2.17 0.15 2.05 

lnmLnnT'i 14.20 15.13 16.84 14.20 14.54 7.78 7 .75 12.92 

Lt-Jl'1V1~ LVI~mLGl:;hVl:; 3.63 3.63 3.78 4.98 1.66 2.52 2.00 3.17 

Unl 8 .37 4.79 7.18 4.52 10.80 4.65 4.64 6.42 

~"\.l,m1~ LLfl :: L<Jl-niJn 2.21 6.71 5.88 4.70 2.08 0.61 1.11 3.33 

lh:;ll1tl~'U,~ij'lJ"\.tl~l~nnll 5 29.74 23.12 27.10 21.89 22.09 32.92 32.73 27.08 

ijGl~l~cm-

• 
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~111-J~ 2.43 LL~:: 2.44 LLff~-Jm:lJ1ru."lJ!J:::IJ~~tl !J~~~LnU1~!J~lUn1nHlf111:IJff::En~ 
~lUn-J1UL"lJ~ 

'II 

m:lJ1 ru."lJ !J:::IJ~ ~ tlmvj:IJifu1ua~11~ff-J:IJ1n 
'II 'II 

a~11 m1LnU"lJ!J:::IJ~ ~ tl!JU1::mru. 
'II 

70% 
• 
• 

"lJtl-Jm:lJ1ru."lJ!J::m~~ tl !Jrt-JVI:IJ~1 U ~u~m-J L 'Y1~:lJVllUm LL~::,;):: ~-J L n ~ L~U11"lJ !J:::IJ ~ ~ tl !J~ LVI ~ tlVl1tllli 
'II • 'II 

l~(ln~~ LnlJU1-J ~lu';)::(ln~-J~-Jlu1UfI~ tl-J~l-J ')
'II 'II 

TI tJ~aJlm'lJlI::aJ~~mJ (IRU/-)U)
OJ 

2527 2,557 

2528 3,260 

2529 3,784 

2530 4,189 

2531 4,236 

2532 4,079 

2533 4,178 

2534 4,668 

2535 5,130 

2536 6,016 

2537 6,800 

( 

, , 

m-JL'Y1~:lJVllUfl1LnlJ"lJ!J:::IJ~~tl!Jl~lU~::lh:::IJ1rn 6,500 ill, iiffrnU'Yifh~~"lJ!J:: 3 LLvi-J ?itl Yi 
• 'II 

~tlUWlf VlUtl-JLL"lJ:IJ LL~::'YilLLf-J 1~!Jiim1nl~~"lJ!J:: 3 ii i-Jii'?itl• 
1) m1V13Jnrhu!J iih-JVl3Jm11U!J~ iifll1:IJ,;) 12,000 iu~ tllU ~h-Jnl~~"lJ !J::~ tlUWlf 

~ "., q 

11-J nl~~"lJ!J::1 Vlli ,;)::fffl-Jifu~VIUtl-J LL"lJ:IJ 

2) m1~-Jn~lJtlcil-J(l n ff"lJ~nHru.:: m-J L 'Y1~:lJVllUfl1l~lil~rurulnuU1';YI Ltln"ll'U~';)::
'U q" "., 

"lJU~-J"lJ !J:::IJ~ ~ tl !J,;)1 nffrnit"lJU~-JlU 5-J ffmu~~lil m1~-J n ~U tl cil-J rI n ff"lJ~nHru.:: ~-JLUU"lJ tl-J ~1lJ LVI:IJ1 
'U '\I " 'U 

3) m1nl~~"lJ!J::h-J~!J1Ul~ "lJ !J::,;)lnh-J~!J1UlmL~::fI~Ufl'Y11-Jm1LL~mr iim1LnlJ 

L~tl';)::"blUL~nnl~~1~m~lL~l 2 Lm ?itl~~m.j,U"ll' LL~::VlUtl-JLL"lJ:IJ "lJ!J::h-J~!J1Ul~';)::hhmnlJ"lJu• 
,jlU1U 15 flU ~-JLUU"lJtl-J~un1nHlf111:IJff::rJl~ LmL~l"lJ!J:: 2 L~l ';)::lilm1Lm"lJ!J::~~L:atl1~m~1 
LmLL~~::L~l';)::nli~"lJ!J::l~ii-JU1::m rn 10 iu~ tllU 

• 




.. 
.. YH'I. 2535. LL~:: 2536 

.. 


~ ~ .. 
lUJ~Uti"l.Jf'I 

uru..r1u• 

[JlUUlll 

W1Ii~ 

.d 
lJl.J'lHl 

lJl.J"f)LL""UU) 

~l!,nlYl 

~l"lH'(1i 

il[J'1Jll.J 

~~::t'1Ju.J 

lJl.Jn::u 

"l~~fll .. , 
lJ.JmJ

• 

.... 

~wn 

(1il1n"ilf" III Iil 'i) 

5.536 

1.931 

1.416 

8.369 

5.536 

16.662 

9.326 

11.545 

10.665 

10.921 

9.595 

7.126 

15.033 

32 .775 

25.559 

8.354 

23.678 

61 .547 

76.613 

59.789 

32.908 

48.904 

30.476 

69.903 

174.331 

123.859 

2535 

1.1-1'3J1m'll1l::"..; 

lfiulGt (~") 
81,367 

40,683 

22,437 

55,493 

47,184 

46,761 

48,218 

52,984 

71,221 

51,141 

55,109 

51,404 

56,816 

62,260 

33,979 

31,498 . 

28,160 

16,709 

48,538 

58,863 

78,964 

89,117 

33,263 

45,619 

25,389 

22,150 

222 

111 

61 

152 

129 

128 

132 

145 

195 

140 

150 

140 

155 

170 

93 

86 

77 

45 

132 

161 

216 

244 

91 

124 

69 

60 

2536 .. 
lQ,UJU73J1 m'llll::fi 

lfiulGt (~") 
85,132 233 

40,508 110 

22,157 60 

57,934 158 

50,968 139 

53,585 146 

50,175 137 

61,086 167 

77,655 212 

56,407 154 

60,537 165 

55,121 151 

61,760 169 

74,009 202 

45,080 123 

35,979 98 

32,496 89 

32,633 89 

60,824 166 

68,567 187 

90,410 247 

105,675 289 

39,001 106 

60,434 165 

31,901 87 

29,026 79 

• 

• 

105 
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• • 

• 

• • 

LRU~~n~~(lrT.i1'Lc.~M.UJ.il 90~ 

" 


917'(; ~~u.UMtL~l!>lf1WlltLrtU'l t~'tIH1.rtMlA,~wlLl1.N~ fT.~t'tl.G ~\(\. 'tI.G~ 

UMtLU'tI.1l1.1 IJtL«U'lu.ntlA'tI.M::~" . [, ~LI!lU.l1'::tf1 t~'tI.L\(\.rtMlA,~tU~GfT.WfT.1.~lA'l1.M'tI.I1~~r1 -I;i b F I F' ,f" It" 1t"F' ..f''' J.,." I 

~G(J1'tI.~11£\(\'L~ W ~,~~'tI.}\~G fT.::lLl1~ G~\(\.tLU~Gl!>rt Ll~G~~t-:I cr~fu~~11!~Lm/}' 

~G(J'~'tI.}\~GfT.l~fl LI1 fT.tLU::~"WLl1.::tf1~GfT.'tI.TI."L'tI.\(\.ltLl~ ~11~'~E ~gG" ItLl~'tI.~~G ~~ ItG~~l" 

MLl1~~GfT.lttlAlItG~1rtLl~'tI.Ll!>~LlA [, ~L~11!~J:(:l!>l'tI.£L~~I:::LtM1'tI.~ULIt t~'tI.L\(\.1t MlA,~tUI1£\(\'~'tI./}' 

L~~~'tI./}'~~ W ~l~~'tI.}\L\(\.~!tLUtLUt~Lrt~'tI.\(\'LVtLU'tI.t LmtL~t:;ttLUI1GU::tf1LltLlf-'~G(:'~GfT.~L~'tI.~' 

• lA'tI.M::~" tvt~G UltL'tI.~ ::tIJtUl L~'tI.l~lA'tI.M rtUUt~HU'lA'tI.MLG1rtlt~~'tI.LHU~tLU'tI.1 t~'tI.L\(\.ltMlA,c-W 1" .f' ., 1" .f' 1" .f' .,.,F .,. k 

'tI.~~G fT.~t'tI.G~ \(\.'tI.G ~U".M~'tI.}\c-GlttLU'tI.t'tl.J'l~~ ~G~~L~L}tft11 ~~~'tI.G~1'tI.L,(t~fT.1'tI.t~'tI.~ 

~"lt"G~\(\.~lml';'I1't1.W'tl.}\ lAn.'tI.l1.'tI.FL~~'tI.}\G~'tI.G~U~.!1.U-l(:~fu~L~~'tI.~~~G'tI.t 'tI.J'lL\A'::mtL!lL~ 
:. ~ . 'tI.l~::LMm~G~-YL~l!>Wl t~'tI.L\(\.ltMlA,c-W'tI.~c-GfT.~t'tl.G~ \(\.'tI.G~U~l1l\(\'L~~'tI.¥ l~"~~~~"11~1 . 

• 

.. 

'tI.~G~t~lt,c-LtL~ l ::mtL!lL~'tI.l~~'tI.;t U~t~'tI.L\(\'rtMlA.1 ~W'tI.t 'tI.~!J1H.LU;'I1.!1.tll1 ~,~~'tI.}\It~, c-Gl!>'tI. I} , 


L~.t~'tI.L\(\'rtMlA.1~WL~I1MLHU~tLUUL~~~ t~It'ntL~ l'l~ = 'tI.~G~::mtLllL~'tI.U1~'tI.}\(:~~Li1 .t~It' 


~L.tL~ 6'£ = 'tI.~G~::mtLllL~'tI.l~lA'tI.Mrtc..rlU'~llA::mfT.'tI.1 t~It'~L.tL~ 9t:,.O mLIt::ti1lA'tI.M'tI.G'~~ 'tI.~ 

, F',f'1=" It" F" I, F ..f' ~ .., 

~ WLl1.::tf1I1£\(\.L~::mtLllL~'tI.l~~GP.'(: t~'tI.L\(\.rtMlA' ~tu G~ U~ll~ [, n~n~\(\'c-G(J1I1-Y11r:l 14-1I1rJWt' 

G(:, ULltrJGlb'tI.l1.Ll1.::tf1tLU~I1~1::mtL!lU'l'tl.l~I4-GU'(:W'tl.L\(\.ltMlA'~WL~I1M t~'tI.L\(\.ltMlA1c-W'tI.t 
, , " 

::mtLllL~'tI.l~I1UWU'LHU~~1 ~Jr. A50IOUlpa.L JO alnmSUI sllasmpesseV\l c-GfT.LHU~tLUUL~ 'b r' p"kp p 

• W ~,~~'tI.}\L~ltlWrJ~,~c-~~~~t'tI.G~\(\.'tI.G ~u~~'tI./}'ll-tIJtLItL~t~'tI.L\(\.ItMlA' ~w 

'tI.~~ [, 'tI.~~'tI.}\G~\(\' ::tIJtLll L~'tI.l~~'tI.}\(:t~'tI.L\(\.1t MlA,c-tu~'tI.¥.!1.t L~ ~Ll1.ltU!lt~HU'tLU~LlA 

ll1 fT. '~lA'tI.ML~UtlAc-Lt~U~f1C-,~ ~GfT.'tI.fT.ltM,t LU::~'1'tI.~c-G fT.'tI.fT.1t M,tLU [, n~ItG rJ \(\. 'tI.l~:::~"::mtLll L~ It" It"F .r''': F"" :=' ,f' ':=' ,f' :=' I I 

~ . 'tI.l~ltL~11 G!b~G(:c-~ ~Ll1.lttt!l'tl./}'~~~\(\."W~'~~'tI.}\::LM't1m~l ::mfT.UlALlf-'ULI1 L\(\':::~"f11c-~rJ Glb 
~ 

~~rt~,~t'tI.G~ \(\. 'tI.G ~U~~'tI.}\ ~~U'tI.G ~L[b'tl./}1rJ L~U'tI.~ 'tI.G'tI.l'tl."::m'~~l'tl."~J'wLltULltn}~u~f1~~~GfT. 
. '" 

~rJ~'~E~gG" ItLl~(:~ ~G!f.'tI.L,(tltU.U~'tI./}'rJ L~Ut~'tI.L\(\.ltMlA' ~W~GfT.fU \(\.t'tl.l~~'tI.}\ 'tI.TI."L'tI.\(\.ltLl~ 

::m, ~L'tI.fT.'tI.Ll!>~JA'tI.~ULIt It~,tU Ll1.::tf1 ItttUt~HU'~'tI.}\'tI.lA" ~lALltLlf-' ~G(J' ~'tI.}\ ItttUt~HU'~'tI.¥LJ 

. '" '" 
Ut'tl.~fU \(\.tn~u~Gp.1'tI.yc-G (J' ~GfT.l~11 LI1fT.tLU L'tI.~~tLU(:~G(J'G~'LltG~ IttWt~HU'tLUG~'ll-tfU \(\.t 

" r\ n. " 
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.. . '" 
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.J ..t .J.... 1 
~1,)1-1'Yl 2.45 LL~~-1Yfu,'Ylm"1HJl 'U.m-1L'YlYUJVll'U.m 'VU'I. 2538,.. 


• 

• 
117:: til YI~\4,itaLii!n ,j1\4,1\4, (17) 

t

'ltlUn:: 

_~. d . 
~ '\.4YI ~1"unliTm~ LL Gl::~1 '\.4VI £J tl3J 

..t d "vJ
~'\.4'Y1~1lJnCJGl 

..t d 
~'\.4'Y1Lm*11 

..t d. 
~'\.4'Y111" (2538) 

2,151.92 

12,876.00 

224,486.00 

389,915.82 

0.35 

2.04 

35.67 

61.94 

'l13J 629,429.74 100.00 

';)1 nm,)l-1il-1~ll.,;)::L~'U.L~il~'U.~a-L;j rn ~TU,1VI ru"1.l tl-1m-1L 'Yl~3JVl1'U.,n ';)::LiJll.~ll.~il-1 La-U
'" , 

~1ll.1V1rti ~ tlii tl cii1-1fmJ~:: 61.94 LL~1ll.tlll.lfl~~'U.~il-1 LVI~lit';)::rmLL 'Ylll.~~l H~ll.~mfll,)Vl1elLiJll.
'" 'IJ 'IJ 

U1L1 rn~')tlm,)D ~n ~f1-1 tlii-1 L~ tl3J tl-11l1~,)13JL~ LU~1::~1ll.tn1l1')rn::,r'U. rJ-1L iJll.~ll.~~1ll.1VI ru"1.ltl-1 
'IJ '" 

, .d .ell. d .cI Q.,.o .J" did ,""
n1-1 L'Yl ~3JVl1 'U.m LL~ L3J elL ')lm~,;)l')rn1!l-1'Yl~-1"1.l tl-1~'U. 'Yl ~1-1 '] 'Yl tnm')!l ~ tlU ~ll.tl-1 ~ tlflll3J~ tl-1 m') 

"1.l tl-1"1l'3J"1l'll.LL~ ~::"1l'3J"1l'll. ~Uil ~'U.~ ih;j Hl ~1ll.1VI ru,;)::tl ci1'U.L"lJ mtlu'U.tln"lJ El-1m-1L 'Yl~ 3JVl1ll.fl,) ~lll.~'U.~ 
.., OJ \J .. 

L"lJ ~.ffll.1ll.,rll.,;)::L iJll.~ll.~ ~ rJ-1"lJl~ LLfl~ll.~~n t:J tlll.VI ci tlll.h tl ci 
'IJ 

LL~::,;)lnm')~m~lLmHuLYiHU~ll.~~L;jH11ll.U ~.~. 2529 LLt:l::U ~.~. 2538 ~uilii~m~rn:: 
~-1LL~~-11ll.~1,)1-1~ 2.46 

iI 'Vt.~. ')1,"1," (1~) 

2529 744,238.23 

2538 629,429.74 

Gl~ Gl" 114,808.49 

LtI'" % -atp'J-a\l 15.43 ~tJ\lvfwri~Lih.l1L~lJ 

,;)lnm')~m~l,)l H~::L5 H~~ll.~a-Lii Hl"lJ tl-1n,)-1L'Yl~3JVllll.m 1 wril-1U 2529 LLt:l:: 2538 ~Uilii. , 
mmrnt:l~t:l-1 LL~::L~m11m,)LmHuLYi HunUD')::"1l'ln') 1ll.U 2529 nU"lJll.l~~'U.~~L;j Hl L"1.l~~"lJl~LLflt:lll. 
mn~ i;l~~ El U1-11n ')tl-1t:l-13J1~ elL"1.l~ ~3J~ll.ln-1yf LL~::iJ tl3JD,)lU 1~ H~ll.~L"1.l~.ffll.1ll.n,)-1 L'Yl~3JVllll.fl,), , 
LiJll.~ll.~iiflll3JVI 'U.l LLlill.D,)::"1l'lm 175 flll.~ v~ll.~a-L;j Hl 1 H 1ll."1.l rn::~ L"1.l~.ff'U.n ~l-1flll3JVlll.l LL lill. 

10 flll./~ll.~a-L;jH11ll. 1 h LL~::L"1.l~.ff'U.ll.tlmfll.ii~ll.~a-L;jHl 1 H~tlD,)::"1l'ln') 1 flll. Vlln3Jtl-11l1~,)13J 
"1.ltl-1n,)-1L'Yl~3JVl1ll.fl')~uil flll3JVlll.1LLlill."lJtl-1D,)::"1l'ln,)~tl~ll.~a-L;jm 1 h LiJ'U. 805 flll. 1~Hii,)lH, 

• 
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.. 


• 

.¥ ~~... '11 ...'YfU y\ LillTl Gl il '):::'li1 WHf\I ~ il... 11 ' .¥ ~~... l''):::'li1n,)Glil'Vt\\Y\ LiltJ'l1 ') 
~ 

1. lJl\J1n 

2. 
~ ... .
iif3JYfl.t1l1\Jf'\ 

3. DeJ 3J l.hllJ 

4. Yn::lt~n 

tiltlJ15. , 
6. Y'Hl!l ':1'1 

7. 1.J'Y13J1lt, 
8. fHW\Jiifllt 

6,756 

2,711 

1,208 

805 
I 

731 

668 

435 

231 

En~n~111.~11L"lJ~~\liitrqJVll~U~~L'li rJlttU ci'lU1VI qjLiiElu~\lVlJJ~~::LUU~u~.ffu11,1, ~\lLuu1~ 
mn\lLli El\lLLtl::L u'Ul'1uEJn tll\l"lJEl\ln~nn:JJ~l\l ') iim11i~~uElcil\lVlUl LLUU ii ~f1UEl1f1rJ~lU1UJJ1n 

'II 'II 

l~mQvn:: 3 L "lI~LL1n~ihh::"1l1m~El~U~~Lii rJl~\l iiEl1.~11LiJuI'1UEJn tll\l1i1n~"lJ El\lm\lL 'Yl'W:JJVllum ij
CU CU II II 

nl 1 L~U'Yll \lLvj m11n~m1JJ1U~U~~\l LUULm~\l\llU 
'II 

• 
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I..,. 
U'YI'Yl 3

• 
t.- t.- I 

ft1l1~ n1-:i'YI-:i~Gldil el\l.w,"~,"1,"l'lH~,.w,"riAn'M-1 
Ii 

t.- t.- , 

3.1 ~1l1'Vii"~\UJ~L"lm.w"fi~ntt1 

~1l1'Y'l.ffu.~u.lu.u1L'Hu,m"'L'Yl'Y'l~~1u.m th::n E1U~l [J.ffU.~U.L~ii.[J1LL~::.ffu.n11~'Yl11 [J ~~1Jf1U.Ltl 
1 

ii~11~~u.1mnnl1 1 ,000 L~m Qtl~ 3.1) .ffu.ml~'Yl11[J~"'11EJ~~~1[J.ffU.~~11~~mh'" ~ nu.lfu.Lilu. 

.ffu.nmnuJ1u1m~ (Aquifer) LL~~::.ffU.LLti"'LL[Jmnnnu.~l[J.ffu.~u.mii.[Jl timt1u1m~Ltlu.l~qJlu. 
m"'L'Yl'Y'l~~1U.~1 ~L~[Jiimnnl1 10,000 tiEl ~J1u1m~"ln.ffu.'Y'l1::tl1::LL~'" .ffu.u.m~~l'" LL~::.ffU.. ~ 

u.u.'Ylu'1 ~1::~U~11~~ntl1::mm 100, 150 LL~:: 200 L~m~l~~l~U LhW~'uJ1u1m~1u..ffu.J1UU.~~~ 
• 1 

1::~U~11~~n 50 L1J~1i1",,1Tu.J1L~1J tl1::'111'11U.~'"LaJii[J~1 i .ffu.,r1U1~1~L~ fhdii EI1 m1L"lJ~mhil u.• 
U1L1 mnl1'" ~ ~ E1~vfu.~11U iii ~ LLaJ,r1 L -;)1'Y'l1::[J1~ fmiii1'" LL~::ii.ffu.~U.1"lJ E1"'~U.L~ii.[Jltln~~~ EI ci~ ~h~u. 

1 1 ~ 

rhli,r1"ln ~h~u.L~~~~m ~"lJUlu.m1rr11~'111~ ~'"Ltl LL 'Ylu. ~,r1U1m ~~ ~u;tu.~11'11'1~EI ~1",i1mn 
~ 

. 0

,,::,'hn~ tl ci~l~UU.l"lJ tlU LL~'" iii ~ LL2.hl1 
~ 

L-;)1'Y'l1::[J1Lrhlfu. "lnm1~11"~E1U EI1 [J,r1U1~1~1~ [Jm~'Yl'r'Y'l[J1mrr1rnU1L1mLtlu.n~l"'"lJE1"'vfu.~iii~LL2J 
• ,r1L-;i1'Y'l1::[J1'Y'lUl1iiEl1£J111 10,000 (i", 

• 
mnnl1 40,000 iJ 

• 

• 

~ ~ , 
3.2 LL 'Vi~\J"11J1~1(;t1J~L"lm.w"fi~nH1 

" " 3.2.1 i,","1U1~1a 

m'" L 'Yl'Y'l~~1U.~1~'" EI ciU1L1m~11Uiii~ L-;i1 'Y'l 1:: [J1 ~E1u.l~ l~vfu.~u.~",Ltl 11 Lm iii"'n11~'Yl11 [J
1 ~ 1 

"lJU.1~l~qJ Lii~ml~LL~::'Yl11 [Jii"lJU.1~1~ qJ LL~::n~~~u.~",ii"1iEl"'11"'ff1m1m1nLnu,r1U1m~Lil~mn 
.ffu.n11~'Yl11 [J~'" n~11~ '" Lil wffu.,r1U1 ~1 ~"::11'" ~1~~U EI ci nu.ffu.~u.L~ii.[Jl~'" rh1 iii.ffu.,r 1U1~1~ 

~ 

~~1[J.ffU. LL~::LL~~::.ffu.LL[Jn"lnnu.Lffi~ [J~~E1~ .ffu.,r1~"'mhlLL~"lJ[J1 [JLtl'Yl1'" fili1L wttEli1"'')'''~l~ 
i[JU.1'YlLL~::LL~"lJ [J1 [JLtl'Yl1"'~lW;1::1U.~ nLL~::~::lU.E1 E1n"lJ tl",n1'" L'Yl'Y'l~~1U.~1 "1~"lJ E1ULL~"'L-;i1'Y'l1::[J1. . 

LL~::'Yl1",1~"1~~11L'Yl[J ~",lfu.n1"'L'Yl'Y'l~~lUm ~"'ihL~~",,r1Ul~1~"lJu.1~lmULL~::iim~lmmn~~~1 .,. 

Tll1~~U.1"lJ E1",.ffu.ml~'Yl11 mL~::~u.L~ii.[Jl~"'n ~11~u.1mn ~~"lnm1L"1::itl11"rh 1 i 'Yl11UL~ 
..... .do &::I. oICIt. ~:;, ... A 0 1L<r.t.:'&::I.

11U1Llm'YlEl"''YlEl1LllE11l1ML"1qj~'11u.n11~'Yl11 [J~~U'11U~U.L~u.[Jl~u.ln'" 1,830 L~ ~1 ff1~1U'11U.'\.4'1 

U1m~~"'LL~1::~u~h~u."u.i1"'~11~~ntl1::mm 600 L~~1 LLti",L~Lilu. 8 .ffu. QtJ~ 3.2) ~1::~u~nnl1 
• 600 L~~1~"'Ltl nET",ii.ffu,rlU1m~E1ci~mL~ET",L2Jiim1'1l1mlitl1::1[J'11u 

~ 

• 
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• • 

• •• 

• • • 

., ., • 
1) 'l1'U.'\.bm~L'Yly.nJ'I,n\.l,~~ (~mh::1J1m 50 L:lJ~~)

• 

2) .ffmrll'l~::1.h:: LL~~ ,(~mh::1J1m 100 L~m) 


., ., 

3) 'l1m.tl'U.~~~~l~ (~mh::~lm 150 L~~~) 


., ., ,"'. ....4) "l!'U.'U.l'U.'U. mn (~mh::1J1m 200 L~~~)
• 


5) .ff'\.l,'\.tl~l~t~n (~m.h::1J1m 300 L~~~) 


6) imtll'l qjli. 'Yl (~mh::1J1m 350 L~~~) 
., .,
"'. ....7) "l!'U.'U.l1imn (~mh::1J1m 45p L~~~)• 


8) .ff'U.Jlulmi'l (~mh::1J1m 550 L~m) 


... ... ., 
'l5l\li1 n')\l, L'Y1'tUJ'VI1l\~,) (~ll~~n 50 L~~~) dJ'U.'l1WI,bi'U.u'U.~~. LL~::~l'U.U'U.~~"lJtl~. 

.ff'U.Jlii'un~~~<ihtJ~'U.L~itrnm~L'Yll'l~~l'U.~~ (Bangkok clay) ~~ij~11~~'U.1L\t~tJ 22 L~~~ .ff'U.Jl 


u~::ntlU~ltJml~'Yl~lrJLL~::ij.ff'U.~'U.L~ittJ1Ul~ ') LL'Yl~nmjul~ .ff'U.Jl~mU~::1J1m 20-30 L~m .ff'U.Jl 

'U 

. m~L'Yll'lijm1J1lliJl1J1nLL<ii~ lliflll'li.3JL~1J1::~~~';l::liu1tfl~i.~ ~1'U.l~ niliJ'U.J1L~~ tJnL-)'U.U1Lllli.. ~ 

~l'U.l~LL~::~::l'U.~nLUtJ~l~"lJtl~m~ L'Yll'l~~l'U.~~~';l::ijJln'itltJl'l tlh'~LL'I'nn tlcil 'U.~::<i1u 50-60 L~~~ 
• 'U 

'" .... .... .... I ........ 


'l5l\li1'Vf')::th::LL~\l (~ll~~n 100 L~<il~) LU'U.'l1Wu,Tn tl cin~';llni'U.'\.bn~~ L'Yll'l ~~i.u 
'U • 

toL~ rmnrt'U.c;)lfJi'\.l,~h4.LVlittllldmn,i'U.~Jl~l~tlm 'Yll ~ll~~'U.lhj't!mmll 10 l~m efi~l'U..ff'\.l,~'\.l, 
'\J 

LVI UfJl~'U.llJniji'\.l,'Yl ~1 tJ1J1~ ') LL 'Yl~n tJ cic;)l tJ) ~::<i1UU'U.~<il"lJ tl~i'U.J 1 tJ ci~~::<i1U~ll~~ nU~::1J1 m 60-80 
'U • 'U •

L~~~ ~11~VI'U.1U~::1J1m 20-50 L~m l.h::ntJui.u~ntJml~'Yl~l mri~L~nLL~::lm1i~~::n'U.~"lJl1tJ~L 'Yl1 " 
~1tl ~Jl~l~ ~ tlU LL~::iji'\.l,~'\.l,LVlUtJ1Ul-1 ') LL'Ynntlci m1J1 mJl1u.ff'U.Jlii'ijm1J1 m1J1nLL<iiij~lliflll'l

'U • 

n'imm1mitl'\.l,-ll1-1L~~ LiJ'\.l,~l'\.l,1mu tJnLl'\.l,u1L1 mehLfl tll'l~::U~::LL~-1 eJ1Lfl mijtl~ ~~'Yl~U~lm~ LL~:: 
v • 

U1L1 lli~-11i'\.l,U1~ tl'U.lc;) ~-1 LL<iiL~~lU'U.Jl~~ LL<iiU';)';)UUJl~~i.c;)LU~ fJ'\.l,LLU~-1~ ruJlll'lLiJ'\.l,Jln'itl mL~:: 


Ul~ LL vI~ LiJ'U.J1L~~ Lii.a~';llni.c;)ijm~~1J'\.h~''\.l,1J11in'U.LiJw;h'U.l'U.1J1n LL~::'Yh1~Lil~ t:-l~m::'YIu t~ fJ 

'U 

L\tl'l1::U1Llllithmm'U.~"lJ~1~~ eJ1LfltJl'l~::U~::LL~~• 
~m.r1l\~,)'VIa'l\l (~ll~~n 150 L~~~) LU'U..ff'U.Jl~tlcin~.ff'U.Jll'l~::U~::LL~~~~i.U 

'U 

L~ tJii~umittJ1LdmLu'U.~Jl~l~VI'\.l,l 3-1 0 L~ ~~ rt'U.tJ ci ~::<i1u~ll~~nn~~::<i1uu'U.~~"lJtl~.ff'\.l,Jl tlci~n 
'U ' 'IJ 

,;)lneh~'U.u~::1J1m 100-140 L~m 'Yll~~l'U.~::l'U.eltJn~ni.3Jn~ 90 L~m ,TuJ1V1m 50-70 L~~~ LiJU 


,T'U.Jlu~::n tlUc;)l fJml ~'YlnmLth fJ1 tJtJ ani.ulmmlL~ii.tl-lc;l ';l'U.n~')~~l~'l1tJ'U.l'Y1 LL~::LLt-l"lJ fJ1 tJi.u 


'Yll~ ~::l'U.tltJn ~::l'U.<iln .ff'U.Jl'U.m~ ~l~LUwff'U.Jl~ijnl~~uJl;r'U.1J11i1J1n~~~Lii.tl~';llnLU'U.,T'U.Jl~ 

'U • 

liJl~~~m1J1 lliLL~::~ ruJlll'l fJnL l'U.U1Lllli'Yll~~~1iUU1 LL~::U1Lllli~tl'U.lc;ln~~ L'Yll'l~~1'U.~~ ~i.c;lJl 


n'itl tJn~ L~~ ti tl~L,;)l::~nn~,T'U.Jl'U.mVl ~l~~1J1~f1~UJli.~1'U.elml 100 -300 ~nUl~nL~m<ii tlil 

'U 'IJ 
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"" 0 a,., &II '".... .... ..::t.d '" '" 0 

, 
a,., ...... a,., &II 

~""1\n.U1U"i (fllll1~n 200 L11~1) "ll'UU1UUYlU11l.,'l~l"1.lU1UnU"ll'UUflTI'I~1.,'l 11 
..::::III ... _a,.,... . 

fI rn~11lliiYll.,'l EJYlnmmlYi rnfl ~l £JfI~,111U .ffuJl1h::n aULtI~n £Jml~ Yl1l£J LL~::lI"ll'U~UL'VIUmUl.,'l ').. , , 
... ... 

a,., .d ...... 0 At. 

LLYl1n mj .ffU~UL'VIiim~kumjul.,'l~ aW;J::£Ja11 1 iJl i.'VI~rn11~,hui.t1i.~ 1::~Uflll11~n"1.l a.,'l"ll'UU1,;]lnt-n 
~ ~ 

~u,t11::m rn 170-200 L11~1 Yll.,'l ~lU~::lUa tJ n"1.l a.,'l m.,'l L Yll'l11'V11U,fl1 El1';]';]::~ntl1::11lrn 150 L11m, 
flll11'V1Ul"1.1tJ.,'liu,thtl1::mn4 30-70 LlI~1 ~llll'lJ1Ul~1~1 W#UJ1U,UYlU1 , fI~l£JfI~.,'lnu.ffuJlu,m 
'VI~1.,'l mmrnJl~1J11n~UL~n.,'l 150-300 ~nUl~nL11~1~tJ"jtl111.,'l 1U,1::£J::ritJU,iJ l'l.~. 2518 L3.i~EWij

~ ~ 

n11L ';)l::U f1~n~.,'lLtI n.,'l L iifl.,'l,;]ln.ffu Jl fI tl~ mh1iL~£J~-11i-;jl£J~.,'l LL~ Lri f1.ffuJ1U,fl1'V1 ~l.,'lL~Lii~ln f)~
~ ~ 

n11mJ1Ul~1~,rUrhlifl ru.Jlll'lJl Lt1~ £JULLtI~.,'l LL~::~UJlL~Ufl £J~.,'l ~.,'lL~ijn11L,;)l::U f1~ n~.,'lLtl L ~ fI, ~ 

1'VI'~Jlf1 rnllll'l~ LL~::mm rnJl LtI~ tmLLtI ~.,'lLL~::~UJli.~umJ~.,'l ~.,'li.~ijn11L,;)1::U f1~ n~.,'li.1.1 L~ tJ1'VI'~, ~ 

Jlf1 rnllll'l~LL~::mmrnJl11ln,ru, 1uiJ';)';)uu,u tJJ1Ul~1~"1.IU1~1'VIlli ') "1.1 f1.,'ln11t11::t11U,fl1'V1 ~l.,'lLL~::, , ... 

11.,'l.,'l1u,f1~~'VIn1111"1.1u,1~1'VI lli,;)::L,;)1::~nn.,'l.ffuJlu,UYlU1 ~.,'l'Yll1iLn~lnf)~n11mJlulm~1U,Ul.,'l, ... . ... ... 
U1L1 rnL"1iU,L~ £Jlnuiu,UlU,fI 1 'VI ~l.,'l 

.... .... .., .., '" 
i"t.t1al3Jr~n (fllll1~n 300 L11~1) iU,U11l.,'l~ltJcil~iu,u,UYlU11::~UUU~~"1.IfI.,'l 

~ , , 
iu,Jll'lU~t11::mm 240-250 L11m flll11'V1U,11~ mu~ r./1..11::lIlrn 40-80 L11~1 ~n'l!trn::.ffu,Jlt11::nflU 

LU~ntJ.ffwml£JU1.,'l ') 'VI~l£JiUll.,'l~l L1£J.,'l~~1J11U~.,'li.t1 1~r./ijiu,~u,L 'VIii£J1LL 'mn~~u fI cin~l.,'l UflJl 
~ 

Ul~1~~1U,1'VIlli~L,;)l::1u,iu,J1U';)::tJciu1LlrnL'VIiiml.,'l'VI1~u,u,YlU1 ';)u,n.,'l~li.,'l'VI1~t1Y111tnii TI rnllll'l 
ClI '\I lit " 

Jl1mfL~r./.,'lnuiu,J1U,U,YlU1 LL~mm rnJ1';)::ufl £Jnll, 
iWJ1'Vity11'Yl (flll11~n 350 L11~1) iU,Jll'lqJ1LYlij~n'l!trn::Yll.,'l~Ylnli1mli'lrn 

L'VIfi au,nuiu,Jl~ 111f1 n ~ tJtl1::n tJU~l r./iu, Yl1l £JU1.,'l ') 'VI~1 £J ') iu LL~::n.ffU~U,L 'VI Ur./l LL i'l1n fI ci1~ r./ 
~• 

LL£Jn,;)lnnu,~lr./iu~m 'VIiir./1U-ll.,'lL UmLtiu,'VI Ul1.11::m rn 5-1 0 L11~i 1::~UUU,~~"1.1 tJ.,'liUJl tJ ci~n .., ~ 

t11::lJ1rn 275-350 L11m iU,Jl'V1U,1t11::11lrn 40-60 L11~1 ~1l1l'lJlulm~fI~1r./fI~.,'ln1Jiu,Jl~111f1n 
1~ £J 51 LL 'VI ~.,'lJl~~ LU l'll::~lUL 'VI iitJ ~::1u,a tJ n LL~::~::1u,~mQ£J.,'l1~"1.I tJ.,'l m.,'l L Yll'l11'V11U,fl1LL~::Jl L~11Y11.,'l, 
~1u,1~LL~::L"1.I~liU,1J1, 

i"J1B"tJ~ (flll11~n 450 L:JJ~1) iuJl1i\t1J111.,'l~1 m.l1~iu,Jll'lrulLYI 1~ £Jijiu,~u,
.. II '\I QJ 

L'VI ii£Jlku,tJ ci .ffU,~U,L'VIii£Jl~.,'l mhlUl.,'l LLvI.,'l'VI U 1 n.,'l 30 L11~1 LL~ij1J1.,'l LL vI.,'l'VI Ul1.1 1::111 rn 1 L11~1Lrh,tu, 
~ 

1::~1J1Ju,~~"1.ItJ.,'liu,Jl tJci~n,;)ln~1~utl1::mrn 300-400 L11~1 .ffuJlt11::n tJ1J~1£JYl11tJ'VIUl ') tJcil.,'l, ~ 

Ua£J 3 iu LL~~::.ffU~UL'VIU£J1LLYl1nmj flll11'V1U,l"1.1tJ.,'liuJl1111nutl1::mn4 50-100 L11~1 Jl1Jl~l~ 
~ 

1U,.ffuliU,U1~lU1'V1 lli dJUJl~~'l'VI1tJ~ tJWJJ1.,'l~~ LlULL~U1Llm~lU~::lU,~ n'VI1tJ~::lU~ mQ£J.,'ll~"1.I a.,'l~.,'l, ... 
&lid VI"":- I .d ~ 


liU,1J1'D".,'l';):: b~u,ln1f1£Jm Lfl11
, 

.. 
• 
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"'''' '" ~~ ~ ~ I ~ 

i ...ni11hnU1 (mlaJ~n 550 LaJ~1) iuttlthmi.1Lw1::~liJltl~nYiff~ 1~ttl~~aUnnu1nru,, ,~ 

"LiJwffmh~'lh::nauLtI~rmiu'Yl11 tlVlUl") LllUtWnil 3 .fflt 'YIn tliu&l\l ff~ (t11:::mrn 550 LaJ ~1~\lLt1) ';)::1~fl ru,, , 
mvnil~~ff~ 1::~UUUff~"lla\l,fuJmoon,;)ln~l~utl1::mrn 420-500 LaJ~1 luilil';)uuL~1\l\l1tl.a~~VlnnaJ, , "~ 

"llUl~1VI ruL';)l::tiaLl~::ff1J,rl';)lniu,rl,Tuit1~muvn:: luu1L 1 rn~.ffu,r11::iu~unill~,rl L~aJ Lm U1L1ru,ehl..rm 
... ~ 

Vl1::t11::LL~\l i\lwr~ffaJ'YIltInm1 tia~aJ11Clff1JL~:mnnil45 ~n1JlY1nLaJ~1~ail1aJ" LL~::LW.ffU,rl~l~,rlteJU, ~ ~ 

/ ... ... 
3.2.2 /~rn.~3JuGi~ u\li,"U1't11\1'1S~ ~1~Glf 

fl ru,ffaJul1"ll a\l,fu,rl'l.n~l ~m\l"1l~Y1l ff~{,..h::namrm ffi ffi.Jtl1::ID1li1unl1'.OaJ mu (Coefficient of, 
Transmissivity) LL~::ffi«aJtl1::fu1TI~Um1nmnu LL~::m-rl'l'llaJ"lla\l.ffu,rl (Coefficient of Storage and 

Leakage) ,TU,r11JlVll,mn.ffuluu1nru,m\lL'YIVlaJVllumLL~::maJru,"Y1~ 1~r.JrYlLtI';)::iimmlaJ'llaJmUff\l timL~·. , 
~::tia~:m1Cll~maJlru,,rlff\l~\lLL~ 100 aJ

3
l"11aJ . ii\l 300 aJ

3
l"11aJ. 

~ 

~ 

fl ru,ffaJU~'YI1\l"1l~ Y1lff~f"lla\l.ffu,rlUl~l ~U1L1 ru,m\l L 'YIVl aJVll Ufl1 1~ t1rYllt1';)::ii T1lln~L~ t1\lnu, , 
1~ r.J T1l flllaJ'llaJ ~.hUL~"ll a\l.ff'U.,rl.ffUU'U.ff~~ a,rl m\l L'YIVlaJVllUfl1~L~,;)1 n m 1ffU'YI~ ffauu1L 1 ru,~hu~,. ~ 

Ul\lym ~\lVll~t1'YlaJtn ii. iiTil 3,950 aJ2J1U LL~::T1l«aJtl1::~'Yllflunl1nmnutl1::m ru, 1 x 10-4 tnVl1U .. 
~ . 

2i'U. ,rlVl1::'LIJ::LL~\lLL~::'U.mVl~l\l ijTilflllaJ'llaJ~huL~ 1::Vlll\l 1.200 ii\l 4,100 aJ J1'U. LL~::Til 
• 

«aJtl1:: ~'Yllfl'U.nT'Hlmnu1::Vlll\l 1 x 10-4 ii" 3.4 x 1 0.
3 ~lVl1U m1~l'llaJ1::Vlll\liu,rl a ci1::Vlll\l 2 .. 

. 
~ 

x 10.. 
6

/ luii\l 2 x 10.. 
5 

J1U LL~::T1lflllaJ'llaJ~,huL~"lla\l.ff'U.,rl'U.U'YlU~ fflaJ1f1n VlrU1L'Yl t11::mru, 3,730. 
... 

4 ,990 LL~:: 6,000 aJ2J1U ~laJ~l~U T1l«aJtl1::~'Yllfm1nnLnU1::wjl\l 2 x 10-3 LL~::T1lflllaJ~l'llaJ L'Yh 
cv -5 .... 
nu 1.6 x 10 /lU 

,;)In ~nMru,::'Yll\lli1rnl'Yl til U1Ll ru,~aJl1lfln ~l \l~ aul~t1 nmlaJLtI~n fJ,Tu~i.l.LVlii.tll 1~muVll::, , 
U1L1 ru,n1\l L'YlVlaJVllUfl1 .ffU~ULVlii.EniiwnaJVlUlm n u::tt'U.,rl';)1 n,rl ~UVl1a ,rl';)lnLL3J,rl ~lfl~ a\lLll

• 
fflm1Cl'llaJ ~lU~\lLtl rr\l LL VI~\l,rltJl~l~L~~ fJ~1\l Vl1a Ell';)';)::iiUl\l ~lU~'llaJ~"Lt1111\l LL~ iimm ru,lia r.J 

aJl n i\l tt'U.mm ru,,rl~LVI ~~\lL1.lL~aJ L~aJlULLVI ~\l,r1Ul~1~~lUlVI qj~\l aJ1,;)lnu1L1 ru,"llau LLei\l ';)1 nm1 

~nM1"ll a\lffCl1U'U.L'Ylfl1u1~rhLvi\lLm:fifJ (AIT) t11::m rnl1mm rn ,r1';)ln,r1 ~ULL~::,r1,;)lnLL3J\h~1f1~ a\l 

~'llaJ ~lU.ffU~U~\lLtl1~ r.J m\l rr\l LLVI ~\l,r1U1~1 ~lU~aJl11 f1n~l\l ~ a ul~ (L3J1laJ ~ aJ,r1 LL3J n~ a\l) t11::m ru,, , 
tJ~:: 3.2% "lla\lmmru,,r1~U Vl1atl1::mru,tJ~:: 2,000 ~lU~nU1Y1nLaJm ;A\lmmrn,r1~LVI~L-ll1LtI 

~ 

L~aJ L~aJ~lUlUit';)::dJU~lfllUflaJ1::UU,r1U1~1 ~lu~ aJI11f1n~1\l ~ aul~ ~l'U.U1L1 ru,n1\l L'YlVlaJVl1um
" . 

LL~::i\lVll~ln~L~ FJ\l';)::L~1U,r1~LVI~L-ll1LtlL~aJ L~aJLVi FJ\lUl\l~lUL 'Yhtt'U. 
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• • 

~~\llnm1~mYlmtlJI1JlCilI~lu1J1Llm~111J1l1~mn-11Ciltllimf1Jtll4-14 LL~:: Stable 
.. ~ 

Isotopes ~1J11 1J1Llm~Jl\l::i.~~~-1i.lh~lIL~lILm ~-1JI1Jlm~1l4~lI Lil~1::tIlCiltll4hi' f1 tl1J1Llm~-1
• 

LL~-;)-1~lCilr:iI-1'Yl tl-1i.u\ll4n-1-;)-1~lCilitlUI'Yl LL~::m1mni1, ~-11 l41J1L1mii'LiJl41J1L1m~U1::n tl1Ji.u~ntl•
• Cil::n tlUn11Cil'Yl11 tI LL~::~U\lln ~mtl~~ln LL~::JI1Jlm ~1U1J1L1 m~-1n~llLUUJl t1fl'U\l\lUU. . ~ 

L iitl-1\llnm-1 L 'Yl~lI~IUmii~1IllL~1ru L~1J1Cil mh-111Cil L11 ~-11l4~Il4mTI.ltll t1~1"lJ tl-1U1::·1nn1LL~::. ~ 

nlTI.lm t1~1"lJ tl-1~U~ L"lJ '1ILii tl-1 ~ tlcitllf1t1 1 U 1::UlJ1Jll4-;)Cil i.n"1~-1"lJ mtl~ltltln~IWlnULii tl-1yhl~Lii'1l"1l'lI"1l'l4 
~ . 

citltl ') LL~l"lJtIltl L~lI.:ffuLul4fh~1J 11ll-#-1m1"lJmtl~1"lJ tl-1 tl'1l1f1~nTI1J1 U ~l4~1tl1JUtlnm-1L'Yl~1J~lUm 
nl1W~l411u'Ylmu LL1J1J~"'YlI-1LmM;)n-;) LL~::i-1~1J ~ LtJl4~::~tl-11iiJ~-;)mhflru~ tlJI ~-1\r.LUU 

q'U.u " 

ffllil1mulIlfl.ff'u~U;)Il4~ fflflru mh-1~ rt-1 Utlmlnii'rT-1 L tJU~-1~1LUl4ffl~11J11-1-1IUtl'1l1f1~m11Jff"Jum n 
cu .u ClI III 

nl1u1::ull4m~~1-1~-1LtJum~ltl-11W'lJtl-11]~ii~UI~-;)Cil~IJI~1JJlli1in1JU1::"1l'I"1l'ulu~u~ 3 -;)-1~1'11 
~tlm-1L'Yly.j1J~lUm ~1J'Yl1U1Inl1 LL~::l4U'Yl1J1 ff"JU-;)-1~l'11 ~U ') tlciluml1J1'L1~'1I"1l'tl1J"lJ tl-1 m1U1::Ul ft-1U 

III III III '\J 

Il1lIlIfl ~ti1tl-1IU"lJ tl'l1;)i.~lflm1t:1j:.J~'1IJ1U1::Ul1'11t11iJI~1J\llmL~JIi.~LYl t1-1y.j tlnlJflll1J~tl-1nl1 m1 
~ ~ 

"lJmmrHl-1j:.J~CilJIU1::Ul1'11 tI1iJl~lJ~lnLL~JILL~::nlTI.I til m::lJlJt1 tlft--1Jl~::~tl-1~-1'YlU~-1 m~::~tl-11iL1~1.
• 

~ 

mu1Unl1rltl rn-1 ~-1i.~iinl1W~l41JllJl'111~.:ffum1iLLm"lJiJru~lml1J"lJl'1l LLfl~UJl~-1Illfl1;)LL~::Illfl
~ ~ 

• 
U1::Uli.~ri'l Ltln"1l'Un L~1::1imL~::~lJJ11Jl'111 ~.:ffl4ml"nL tl-1 ~-1 ~ll4tlu1IlfllJ11Il fl LL~::tl Cil ~l~n111J 

~ .. 
nl11iJllJlm~1UlJ1L1m~U~~nMIJu iimLUl4Ll~IUll4LL~l ~ln~Kn;)lULL~::itl1J~L~tli.~ 

~ ~ 

11 nl11iJl1JlmflL~1Jm~-1LL~U1::mmtJ ~.f1. 2450 1Ciltli.~iim1L~1::1itl~n 2 1itl~lJ1L1ru,~Ul1'11 
~11f1l!':1 LLfl::1J1L1m'1lfll'11~-1Lii tl-1 LLfl::1UL1fll1n~L~ t1-1rll4i.~iim1L~1::1itl~lJ1L1 m~1::U;)1J L-;)~ rJ. ~ 

-;)-1~l'11l4mu]1J ~"m11J Ltln"1l'l4ni.~iim1L~1J1iJllJlm~1l41::t1::L1fllln~L~mrlU I'll m~l::1im~n ') 
LL~1~1JJ1.:ffU~11iLtl-1 LL~i.~iiitlll~1Itl~::L8t1'11LLtii'1l Utln~ln'Yl111Ji.~111::~1JJltl ci~u ') ln~~'l~u 

~ ~ ~ 

~-1LL'1IiJ ~.f1. 2497 LtJu~um i.~L~1JliJI1Jlm~Lyjtlm1U1::Ul mh1~tlhill ~.f1. 2497 i.~iim1~lJ 
~ 

JllJ1'111fl.:ffumliLyjtlm1U1::Ul1U~:: 8,360 ~nlJ1f1nL1JCil1 ~tlmi.~m11iL~1Jmn.:ffl4 hill 2517 m1 
~ 

U1::Ull4fl~fl1'li.~mrllJ1'11lflll4fl:: 370,000 ~nlJ1f1nL1J'1I1 LLfl::llill 25251ilufl:: 447,000 ~nlJ1f1nL1JCil1 
~ ~ 

i.~iimW1::mrnm1fltl1 ') tliim11mrl1JlCill~1W11flLtln"1l'U ~-1111Jri-11itlJl1J1Cillfl'1l11J l1-1LL11Jl~qj ') 

~ll4tl1lJtllJUI'll ~-1 tl ci1~nfll-1m-1L'Yl~ 1J~IUmLL~::mL1mtrm-;)Cil~LLfl::11-1-1IUtlCillfl~nTI1Jrrm"1l'1l4Lii tl-1 
~ . . 

111J~-11itlm1JtrmL1tll4~U1::U"lrT-1i.~n-1 LntliJ 2517 Ltln"1l'l41ilh::mmll4fl:: 350,000 ~nlJlf1nL1JCil1 LL~::1 U 
~ 

iJ 2525 m11mrl1Jl'11I~IllflLtln"1l'l4~'lLtJuffi1~~i.~-;)lnmTIl1J111Jitl1Jfl'1l11J~1::1l"1l'Ururu~ ~.f1. 25201i 
~ ~ ~ 

Jl1Ufl:: 944 000 ~n1J1f1nL1Jm Lnfl111Jrl1J~~.:ffl41iLyjtlmW1::ullUfl:: 446,000 ~n1Jlf1nL1J'1I1 ~-1LtJl4 
I cu ~ ~ 

mmmJllJl'1lI~~~tltln~ln.ffuJl1~un'lU1::mmlu~:: 1.4 ~1l4 flnlJ1f1nL1Jm 
~ ~ 
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,. 

111 n n 1 1 ~ 111 1111lJ 111 1111 ~Elml1 U1 uti tl J 1111 1111 ~ U~ ::U~ lJ1 mJ 1111 1111 ~1U11~ L 1 rn..~{u ~"lJ El>l 

n1>l L'Yl~lJ'VI1Ufl1 LL~::mlJm'YI~ ~11111mi1>lU ~ .~. 2526-2531 ~lU1Utltl111!111~LL~::mmmJ1, 
1111111~~1'V1111m1Elul11fl11~111fl~I11~>lL~ mXmJ (!11111>l~ 3.1) 1'U."1.1 ru.::L~ r.J1Jlwil1U1utl El1111111~ LLS1::, . 

mm mJ1111!111S1~1i1Uli1n11U1::Ll1'Yl~1>l 'J 1'U."ri1>lU ~.~. 2526-2533 11::~ m1L filJ'~rUI11~ElI11L1~l (1111 • 
. , 

11>l~ 3.2) n>l LL3Jl1-.iJ1U1Utltl1111111~11::LfilJlJJmm!n LL~mmmJ11111111~~~11~um1i1~LfilJ;rulu
'\I 

mmm~fiElui1>l~>l 111111>l~ 3.3, 3.4 LL~:: 3.5 LL~I11>l~ti~tltlJ11111111~ LL~::mmmJ11111111~~tt1~U 
'\I 

m1i~'VI111n11m1lJElul11fl11~111fl li1n11 LL~::Ln~1111n11lJ a-l'VI111U y.l.~. 2532 2533 LL~:: 2537 1111JJ 
" I 

~1~11 ~>l11::L~Ul~11mmmJ11111111~~ ~11;rUm1i~1'V1111n11m1JJ~1>l 'J ,rUlJJl~~!11~>l L~ r.J 
'\I 

m1~11J1111!111 ~~um1imn 'J Lnunl1mmmJ1~U'VI1ElJ1111mLJJJ1~lfl~ tl>'ll'VI~:nJJ~>llU. 'II 

1111JJli11W1l1~ LL~::m11i,rU~I11~tl!lUm LiJUL 1~lU1UU11fuJU 11Urh1~1::~11J1111!111~ S1!11c;iEl~>'llUYln
• 


Yi 'J 1!11r.JlJj~m1~u~1 m1~!11~>l"lJEl>l1::~11J1111!111~~>ln~11Lilu~>'ltl>l:fim1LnI111nn!11m1rnJ11111111S1 


~1'V11111U11~L1 m~u~~m~n I'lliunu 1::~11J1111!111 ~1U1!:'VI11>l tI ~. f1 .2501-2502 ~>l rJ>l El cil'U. 
'IJ 

- 0 &id .ai ~ ~ ,.c: A 

1:: 11111 \.41 'Yl ~ n 'Yl ~111"lJ tl >l"llUU1 um'VI ~1>l tl r.J 'Yl111L1 ru 
, 'II 

. JJ'VI11mnKmf11JJm~!11flI111~ 12.19 LJJI11'S111m::~11~U~'U. 11~L1mll11~Ylmr1!111~ 8.43 LJJI111 LL S1 :: 
.. 

, 

11~L1 lli6JJtl r.J11 tlJJ~~ ~1111~-t11 1111l~ 10 LlJ!11':i ~lU11~L1 nUlU'\.l,~"lJJJ1'Yl~6JJElr.JU1::~Uij!11':i1::~11J1tlci


• , 'IJ 

~ n 5 LJJ!111 LL~:: ri>lvi1>l El El n 1 U'Yl1>l!11::1Utl El m::~11J1111<t11 S1 nri>l ~'U.~'\.l, Lill. 11~L1m6JJtl r.Jir.J~ lln,J' 

• 
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..I 

., .:1 i> Oi . .. 

m,.fim:l1~t'lm::Yl1J~~LL·Hl~mJ·lH)~m,.mi1911'lJ£J~~uiiul\l.m~LYlVHJYl1\l.fl1. . 

~Tn,'l'Yl 3.1 ~tl ~~1U1UU mi1U1mtl bLtl::tfi!l1rn,r1u1~1tl~1Vlru ;f(f~tll[)f1U11[)f11..\.u"1l~ n1~ L'Yl'Vi !IVl1 Ufl1 ~1LLUn~1!ll1El~~1::W:h~iJ 'Vi. f'I. 2521-2531 
'~. -~ . 

.... .... ,)1,"1'"timfTI.J1~16miil::tl~3J1mJ1u1~1ii1ril~~Uf)~'Y1~bVii.iL~f)i1"i,"iJ (31 B,"11~3J) '2Jf)"LL~iiI::iJ\I"Vi1~ 

2521 2522 2523 2524 2525 2526 2527 2528 2529 2530 2531 

m\lLYlYll.lVi\l.m 2,505 2,856 3,128 3,316 3,461
• 

3,557 3,597 3,256 2,990 2,901 2,846 

116,979 184,771 214,799 237,525 266,256 281 ,916 295,660 269,981 248,616 256,826 257,486 

~l.Imlh1m1 1,064 1,210 1,338 1,434 1,502
• 

1,565 1,639 1,676 1,721 1,727 1,735 

29,835 36,672 42,344 47,210 51,102 53,340 57 ,669 59,859 65,196 68,582 71,190 

~l.IYl1~1m 255 289 310 330 331 348 361 367 390 397 402
• 

2,751 3,080 4,133 4,581 4,597 4,847 5,102 5,580 6,287 6,740 8,016 .. 
95 119 142 160 . 171 186 195 180 192 202 210\l. \l.Yl1J1• 

15,019 16,674 21,595 27,910 30,905 33,969 36,145 32,130 34,361 34,756 36,846 

UYl 1.1 Ti1U 27 33 51 61 72 80 104 109 125 135 152
• 

3,698 4,277 6,193 6,403 8,135 12,153 15,958 21,246 26,788 31,041 34,371 

'" 1 5 7 17 21 26 30 31 40 42 45Yl1::\l.m~1El tJ1HJ1• 
30 282 304 437 623 689 847 850 1,850 1,865 2,240 

111.1~::~l.InlJlJriEl\l. 3,947 4,512 4,976 5,318 5,558 5,762 5,926 5,619 5,458 5,404 5,390 

218,312 245,738 289,350 324,048 361,600 386 ,914 415,021 389,646 383,098 399,810 410,148 

L~l.IifW~~~\I ,nn - +14.31 +10.28 +0.87 +4.51 +3.07 +2.80 -5.18 -2.86 "0.01 -0.002 

111.1~::~1.I"l.1 El\llJriEl\l. - +12.56 +17 .75 +11.99 +11 .59 +7.00 +7.26 -6.11 -0.68 -0.04 -2.58 

(%) 
., o. ... 

Vl!l1 m Vl~ : ~1 Ltl"lJ LLfl1UULL~~~~1U1UU m.t1U1~1tl ~1 Ltl"lJ LLfl1 ~1~ LL~~~5~11m1H\i1~ nl'l,m~hi.U1uElUt1J1~1iti.1u1mtl ~~dJu tlU.!l. 'iiEl1U 
q q ~ 

ff1l1Yi n1,.m~~1'lJ £J~~u~ulUL'lJ91~U~ fi n 1:11. 117 



nl'~finl!tl~~m::Y1U~~LLIY1~<nJ'llEl~n11Y11Y1<ilI'llEl~vt1.l.~1.l.11.l.m~LYlY-nJ~11.l.m, , 

d 
~T'nJ'Yl 3.2 ~n~~l'W1'U.tl flUl~lG'1 bbG'1::uhn rn,rlUlmG'1~l-n'U.1i1fhJ1lU"1J\9l m.J b'Yl~ 3J~1'U.f11bbG'1::m3J rnSVIG'1 1::W;}1.JU 2526-2533 

~ . 
.... .... 
-;)\I'VI1~ iI 

2526 2527 2528 2529 2530 2531 2532 2533 

m\lL'Y1'mJ'V\l~m• 1,777 

228,172 

1,787 

234,097 

1,635 

217,042 

1,533 

215,904 

1,511 

215,693 

1,491 

219,074 

1,494 

227,580 

1,492 

235,085 

,nJmlhlm~• 1,426 

262,398 

1,458 

291,474 

1,497 

288,906 

1,530 

294,791 

1,542 

309,231 

1,576 

321,127 

1,673 

348,073 

1,749 

379,738 

~1J'Y1~lnm• 211 

50,816 

225 

53,617 

242 

61,099 

257 

68,215 

285 

,75,549 

310 

87,321 

366 

112,228 

413 i 

128,243 I .. 
~~'Y1m• 75 

19,400 

74 

19,592 

85 

19,539 

89 

21 ,777 

102 

21,884 

107 

22,624 

114 

23,804 

127 i 

28,112 I 

tJ'Y11J~l~• 129 

83,373 

130 

93,507 

138 

87,672 

144 

90,183 

147 

95,997 

172 

120,712 

220 

146,638 

252 

161,948 .. 
y.n::~mi'mlEJnn• 25 

3,549 

27 

5,189 

31 

7,782 

38 

10,405 

42 

11,370 

47 

12,280 
'. 65 

18,346 

88 

32,583 I 

~11J~::~lJ n1Jtlritl~ 3,643 

647,708 

3,701 

697,476 

3,628 

682,940 

3,591 

701,279 

3,629 

729,724 

3,703 

738,138 

3,932 

877,269 

4,121 

965,706 
.. . .. 

~3J1 LIL ~\9l: i1bG'1"1Jbbn1U'U.LL~\9l.J~1'U.1'U.tlm.hulmG'1 i1 LG'1"1JLLn1~1.JLL~W1.J 5W111n1jLilhnrh~'U.\9lL~1 'U.Lu fl'U.llil\9lLili.lulmG'1 ~\9lLtJ'U. G'1U .3J. ~ fll'U. 
~ ~ ~ 

. 

ff111 Vi n11Y11Y1 <il,'ll El~ vt1.l.~1.l.11.l.L'll YI vt1.l.~fi n l!tl , 

.. • ... .. •. " 
118 

http:1::W;}1.JU
http:n~~l'W1'U.tl


• • .. .~ .. .. .. '" ... 

m't1mt1~f'lm::'I11J~JLL1Y1~!l1J'IJ!lJn1'mflYi1'IJ!lJ~u~ulumJL'I'1'r'l1J~1Ufl1, , 

<1l1~1" 'Yl 
d 

3,3 ~ti~hJmr1u1m~bb~::mlJ1rn,r1U1m~1Ub"1J<1l,r1U1m~m"b 'YlYUJVi1Um i)" 31 TIU11fllJ 2532• 

utltflA1.J~tflA• l'i~n\J• Ln'17~~n~13J 113.1 
q ... U

tI ~::LflYi n T'H'2)"'"1 

~1'\.!.1'1.nju tl13J1mJ, ,j1'\.!.1'\.!.tlu tl1111mJ1 
.....,.. 

~1'\.!.1'\.!.tlu tl111101.\i1 ,j1'\.!.1'\.!.tlu tl111101.,h')\lVI"l~ 

(lI 
J
/i''\.!.) (lI JI1'\.!.) (lI 

J
I1'\.!.) (li't)'\.!.) 

m--1L'r1'r'UJVl1\l,m 2,836 260,846 1,494 227,580 222 13,347 4,552 501,773
• 

~3Jmtl11n11 1,740 73,551 1,673 348 ,073 116 4,407 3,529 426,031
• 

~3J'r11~m ' 419 8,945 366 112,228 92 4,470 877 126,243
• 

\l,\l,'r11.J1 216 38,830 114 23 ,804 10 331 62,644
• 

U'r13Jtnil. 195 45,144 220 146,638 22 1,117 437 192,959
• 

"r'm:\l,Tl 'H'I1 El [J 1)£11, 52 2,666 65 18,346 14 908 131 21,920 

113J 5,458 429,982 3,932 877,269 467 24,319 9,857 1,331,570 

·L~1J/&'l~ +10 I +410 I +20 I +8,538 I +1 +200 +31 +9,148 

'VIlJ1 tJb'VI<1l : - ~ti~d"l~h1lJ~1U1UU mb~::mlJ1rnti'1u1m~"1Ja"ri1u~1"1!m~U~::a"~m~"1Ja,,~~
• 

- mlJ1rn,r1mlJ~ti~dbtJUmlJ1rn,r1~n1'V\'U,<1lL1lU1UaUtlJ1<1l1i,r1U1m~... 
* bmtJUbYi [JU~::'V\'i1" b~ aWr'H)~~m tJU nu b~ m-l.TIU11fllJ 2532 

* L~3J/G'i~ 

,j1'\.!.1'\.!.tlEI tl13J1mJ1 

(li'li''\.!.) 

-3 -900 

+21 +5,625 

+1 +490 

+4 +705 

+7 +3,200 

+1 +28 

+31 +9,148 

tl'fl1'r'ln1'm~~1'IJ!lJ~u~ulUL'lJt;l~u~t1n1:t1, 119 



m'~n~1f.1Rn1::l1tJ~~LL1<il~<lWlJ<l~m'm<il~1"IJ<l~yf~~~1~n1~LY1Y;lJVl1"'fl', , 

d 
~111~'Yl 3.4 ~n~hjmrl1Jl~l~LL~::m3Jlrntfl1Jl~l~1U,L"1J~Jlulm~m~L'Yl'r'l~'rnum n~ 31 iu,...nm.( 2533 • 

lh::tllYln1"5L7f\\l 
.... .... 
\I"'VI1 VI 

flt.ltll~1J~tll~• is''5fl\l• LnlfVl"5n"5"53J "513J • tri3J/~VI 

~ll1m~Ufl 
(ai/1") 

I tl13JlmJ'~T ~1"1luj~-
(3J J t1") 

I tI~3J1 rn.Jl ~1"1"tifl t.I~3JlmJl 
(3J J 

/1") 

~1"1"Ufl t.I13JlmJ, 

(3J 
J
/1") 

~1"1"Ufl t.I~3JlmJl 
(3J 

J 
/1") 

m~L'YlyaJ'VI1'IJ.m, 2,825 263,555 1,492 235,085 223 13,362 4,540 512,002 -3 +1,521 

i.UJ'Yl ~1.hlnT~• 1,747 76,573 1,749 379,738 117 4,517 3,613 460,828 +6 +2,057 

i.nJ'Yl~Rlm• 434 10,933 413 128,243 92 4,470 939 143,646 +2 +60 

'IJ.'IJ.'Yl1J'i, 224 42,428 127 28 ,112 2 20 353 70 ,560 +2 -24 

tim! tn it .• 220 51,105 252 161,948 25 1,267 497 214,320 +7 +4,870 

Yl~::'lJ.mYl~1) mHn, 67 3,956 88 32,583 16 937 171 37,476 +6 +170 

~12J 5,517 448,550 4,121 965,709 475 24,573 1 0,113 1,438,832 +8 +8,654 

·LV12J/i.'l~ +1 +1,013 +17 +7,641 +18 +8,654 

~~1m~~ , : - ~n~ift3.i11~~1U,1U,tJ tJ bL~::mmrn"h1Jl~l~"1J tJ~ ~1u,11-nm1LL~::tJ\lTlm1"1J tJ\l1~ 
~ 

- mmrnJl~l3J~n~dLtJ'UimmrnJl~Til~U,~1.nu,1u tJU,rul~1iJl1Jlm~ 
q '" 

• L1fhJ1JLYhJ1J1::~11~L~tlu,'V'ltl~~m!Ju, n1JL~tJu,iu,11fl~ 2532 

am'rlm'm<il~1"IJ<l~yf~~~1~L"IJ<ilyf~~j.ln1:t1, 

... .. .. ., •.. .. ..-
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nl'l~nH'~ilm:'t1lJRJLL1~.r!l1J'1l!l"n1,.mfl~1'1l!l"~\l,~\l,1\l,m"L't1~1J~'\l,fl", , 

m11\1'11 
.J 

3.5 ~lU 'Jut! mhl.J1(j)lfHL~::m3J1 nn,hl.J1m~1UL"lJ(j)tl11J1m~ m\l L 'YlYl3J'\·num LL~::m3J rn."Y1~ YI . i'I. 2537 L1U\l(j)13J~lU'JUt!Eltl11J1m~
q 

'I " ...
t1'ltLfl'YlnTH1l"'li,l Eltltfl~U7tfl~• 

5'l11v• l mHil 'ln 'l'l 3J 'l13J 
. 

* L-n3J/n~ 

,r\lVl1~ ')1,"1"UjD t173JlmJl ')1,"1,"UD t173Jlm'li,1 ')1,"1,"UeJ t173Jlm'li,1 ')1,"1,"UO t173Jlm"1 ')1,"1,"UD t173JlmJ, 

(3J 
3/1,") (3J 

3/1,") (3J 
3/1,") (3J 

3
/1,") (3J 

3/1,") 

fUJ'Yl'nJn nl'l, 512 46,423 1,443 422,128 35 1,860 1,990 470,411 +7 +3,544 

m\lL'YlVUJVtlUm• 
tJ 'YllJ n-l it 

1 

566 

'461 

101,481 

80,014 

592 

678 

139,240 

249 ,932 

34 

20 

3,342 

41 

1,192 

1,159 

244,063 

329,987 

+14 

+28 

+5,987 

+13,697 

fUJ'Yl7a1fl7 
1 

222 12,984 824 201,556 16 4,182 1,062 218,722 +10 +2,380 

vn::umf'l11Wnn 
1 

183 12,344 298 110,142 21 1,110 502 123,596 +10 +4,712 

'1.1. U'YlU1• 
.12..1 

152 

2,096 

19,102 

272,348 

181 

4,016 

30,594 

1,153,592 

5 

131 

135 

10,670 

338 

6,243 

49,831 

1,436,610 

+3 

+72 

+252 

+30,572 

*LVi2J/a~ +16 +984 +57 +29,614 -1 -26 +72 +30,572 

I .... 0 ..... d. 

LLVI~\I"lJEl3J~: nEl\lU11J1(j)1~ m3J'Yl1Y1U1n1111rn. 
1J 

VIlJ1 tILV1(j): -liEl3J ~d't~h'J 3J~lU'JUt! El LL~::mm rn.tl11J1m~"lJEl\l ,hU11-nrlT'HL~:: El\l~nT'l"lJ El ~ -r;j
q 1J ... 

mmrn.tl1(j)13J-liEl3J~d'LiJumm rn.tl1~ fllV1U(j)L11U11J ElUru1(j) 1 itl11Jl(j)1 ~ 
1J • ~ 

* bmU1Jbfiu1J1::wi1\1L~ElUYI(]i'I~muu n1JL~Elui'U.'J1T13J 2537 

~ orA~ or .... 
tl'111~n1n11Ylm'1l!l"~\l,Yl\l,L\l,L'1l~W\l,'Yli'lnHl 121 



•mjl\l~ 3.6 j::iUJ1Ul~1~~1~~LL~::ermlnlj~~"lIEl\lj::iUlrllu-B\nhwj::lh::LL~\l (fl111l~n 100 
q 

LlI~j) U1L1 ru.~l LIl El'v'lj::lh::LL~\l ~.~1I'Yljtl':nm1 •
• 

'W.~. 
.... :' ~ 

"i::~lJ,"l(fllii1~• 
(L:lJI1I"i) 

'W.~. tl(fl"il nl'H~ ~/Lvi:IJ iii\! iii ~ Gl tlU 
OJ ~ 

(L:IJ 111 "i) 

2512 

2517 

2522 

2525 

2527 

2529 

2530 

2531 

2533 

2535 

18 

30 

40 

46 

43 

37 

39 

40 

32 

40 

2512-2517 

2517-2522 

2522-2525 

2525-2527 

2527-2529 

2529-2530 

2530-2531 

2531-2533 

2533-2535 

-2.4 

-2.0 

-2.0 

+1 .5 

+3.0 

-2.0 

-1.0 

+4 .0 

-4 .0 

t 
~ljl\l~ 3.7 1:::iuJlulm~ ~1~~LL~:::5mlmj~~"lIEl\lj:::iuJ11'U.ff'UJTtj,mv\~1\l (fl111l~n 150 •

• 
LlI <lI j) .. 

Cl.. :" ~ tll1ln m"ia~IL~:lJiiI\!iill1I<1ltliJ (L:lJI1I"i)'W.~. 'i::I1IU,"11111ii1~ (L:lJI1I'i) 'W.~.• OJ • 

l~nal\l n'Yl:IJ . 
..,. I 

l~mn\l n'Yl:IJ . '" I 

151'"L:IJ tlM.I1'" 151,"L:IJ tl\! Ell'" 

.... .... 
11I::1'"tltln 111::1,"tl tl n 

2502 12 4 2502-2512 -1.2 -0.8 

2512 24 12 2512-2517 -1.2 -3.6 

2517 30 30 2517-2522 -3.8 -3.8 

2522 49 49 2522-2525 -0.3 -1 .3 

2525 50 53 2525-2527 +2.5 +0.5 

2527 45 54 2527-2529 +8.0 +3.5 

2529 29 47 2529-2530 0.0 -1 .0 

2530 29 48 2530-2531 +1 .0 0.0 

2531 28 48 2531-2533 +1.0 -0.5 

2533 26 49 2533-2535 -2.0 -3.0 

2535 30 55 
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.. 
L~ Eln'n1i,llUl~1~l~l'~~unn~u 1::~u,llnri\l~~~\l1UU VU'!. 2511-2512 1::~U,l11uu~nru. .. 

hn~l\1m\lL'YlYnJ'VI1Um L"15U ~u~nru.l~~'tl~U", Elci~n 24 L3J~1\Jlm::~Utj1~U ~1ULLnu"nlUL~El\l 
~ ~ 'II 

~lU~::lUElEln1~mlciluv'n::1"lJu\ll~1~ 12 L3J~1 LL~::ttULL~U 2512 dJu~um m11i,llulm~ri\lL~3J 
m n~u 1::~U,l11UU YL ~. 2517 u~n ru.h n ~1\1m\lL'YlY-l3J'VI1Ufl1 LL~:: cilU"nlULli El\l ~lU~::lUEl El n"lJ El\l• 
n1\1L'YlY-l3J'VI1Ufl1 ~\I~\l1u~mh::mru. 27-30 L3J~1 (1U~ 3.4) \Jlnu Y-l.~. 2517 LtJu~um1::~u,l1

• 'II 

Ul~l~~~~\lL~3Jmn~u') Ul\1LLlA\lU~:: 2-3 L3J~1 Ul\1LLlA\I~\lnl1 3 L3J~1 LL~::1uu Y-l.I'I. 2522 u~nru. 
'II 

~lU~::lUElEln"lJEl\lm\lL'YlY-l3J'VI1Um cilUY-l1::1"liU\I i1~"lJ11\1 ~1~'V'rfl1 ~1'V1mn a-lh\l 1::~u,llElci~n
• 'II 

n\l 40 L3Jm\Jlm::~utj1~U LL~::1UU Y-l.I'I. 2525 1::~u,llul~1~~1.iEl,llul~1~u~nru.'IlEl~hfli~ 4 

nUU~1~Y-l111 LL~::u~nru.~1'V1mnElci~nn\l 53 L3J~1 ,nm::~u~u~u (1U~ 3.5)
'II 'II 

\J::L ~Ul11::~U,l11wffuum'VI ~1\11::'VI11\1U Y-l . ~. 2513-2517 U~L1 ru."nlULli El\l~lU~::lUEl El n 

"lJEl\lm\lL'YlY-l3J'VI1Um l~LLri L"lJ~~1'V1mn Ul\1n::u ~1~Y-l111 n5~11m1~~n\lU~:: 3.6 L3Jm · LL~• 
U~L1ru.hn~l\1m\lL 'YlY-l3J'VI1Um L"lJ~~i%~ Y-l ill11'Yl \J::~~,rEl ~n11~ ElU~:: 1.2 L3J~1 J\liiLY-l11::U~L1ru. h . . ~ 

n~l\1 m\lL'YlY-l3J'VI1Um n,llU1::Ul1i 
. 
LL~ cilU"nlUL~El\l,llU1::Ul rJ\l1~n\l~\I~El\l1i,llUl~1~ El cil\1L~ ~1. 

1::'VI11\1U 2518-2523 5mlm1~~,rEl~~\ll~mQY-ll::u~n ru.hn~l\1m\lL'YlY-l3J'VI1Um~\l1::~u,llLnElU
• 

\J::f1\1~ J\lii'LY-l11::m1U1::U1Um'VI~1\11~"lJ~1~U~m1U1::U1L~ 3J~UU1::m1'V1it\l LL~::m1L\Jl::1.iEl1'VI~ 
113JJ\lm11i,llLL~L~mll1~l~1 LL~'VI~J\Jln Y-l.1.U. ,llUl~l~ Y-l.I'I . 2520 ~\ln~~U\lflu1i~3JU1illl~El 

'II 

L~ Eluij nUl ~U 2521 ,rU ~U1:: ~\I fl\J::'lJ ElL\Jl::1.i El1'VI ~'VI1ElU1:: ~ \I fl\J:: 1 i,llUl~l ~\J::~El\l'lJ El ElUrul~ ~\I 
ev~ \J ct 

,rUn1Wln::LL~::m11i,llUl~l~~\I~~~\I LL~::LtJu~ ~1i 5~11m1~~"lJEl\l1::~u,l1~~,rEl ~~\I~1 ~ 1U"151\1U 

Y-l.I'I. 2523-2525 1::~U,l1~\I~~~\lU~:: 0.3 L3J~1 1uhn~l\1m\lL'YlY-l3J'VI1Um LL~:: 1.3 L3JmcilU~::l'U,• • 

~ ~ m::'YlU~ Ln~,nn i n 'l~m1ill,llUlm ~~\ILtJ UU~L1 ru.~1::~U,llUl~1 ~ ~1~\I El cil\111~L11 ~ El 

mmru.,ll ~u1~,rEl ~~\I 1::~U,l1 El ci~m111i ~u,l11~~u~El\l Lu~ ~ULfI~El\l~U1'V1~'VI1ElL,n::1.i El1'V1~ ,l1 
'II 'II 'II 'II 

L~ 3J1 'VI ~ Ll'Yl1n'l13J L"11'l m 1 ULL'VI ~ \I,l1~~'tll1i,Tu,l1~\1 LL<1'i L~ 3J Lfl ~1i,ll~~ Lu~ ~·UL tJ U,lln-iEl ~ LL~:: Lfi 3J1 U ~ 
~~,Tu,l1~~n\J::L;~luLL~::~~m::'YlUu1::m1a-l f1ill ~El Ll~U~U'Yl1~. ~. 
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• 
(1) m1liJlul~1~[n~1~LYltlm11.h::lh 


lutJ VHI. 2525 ritlu1immm1":l m11.h::U1U~1'V\~1~L~~UJ1Ul~1~;tum1iLYltl 
., 


'II 

m1U1::1hlU~:: 446,343 ~nUl~nL1J~1 (~111~~ 3.8) LL~::~~LL~1Jl~1m1":l ih:.Jmr~~u1i m1U1::Ul 
'II •U~1'V\~1~L~~~mmrn.m1~uJlul~1~1~£JL~L~n1iumL~::tl~n~U ~~1utJ 2526 L~tl~n~UUtlJl
'II , , 

ulmmuU';ilulU 40 Utl 'thl~m11iJlul~lmYltlm1U1::Ul~~~~ 12.3% L'V\~tllU~:: 391,311 ~n 
'II 

Ul~nL1Jm lutJ W.~. 2527 L~ijm1tl~n~UUm~1J;tu.yh1~m1liJlul~1~~~~~~n 8.8 % L'V\~tllU~::, 
365,765 ~nUl~nL1J~11utJ W.~. 2528 m1li~~~~ 16.0% LL~::ll4tJ W.~. 2529 ~~~~ 35.4% LL~lutJ 

'II . 

W.~. 2530 m1liL~1J;tu 7.1% mrn~tlUtlUl~Utl~iJ~Llilmll,;)lntJritlU') L~'\.bn~umli ~~ml'\X 
mmrn.m11iJ1L~1J;tU mmm1":l L~nl'V\U~1~m1U1::Ul~~1'V\~1~L~nliJlul~1~lutJ W.~. 2530 

~~~tlmm1U1::U1U~1'V\~1~L~"1Jtl"1J£Jl£JLl~lm1L~nliJlulm~luL"1J~lnfl~erU~U 1 LL~:: 2 tltlnLU 

';)un~ 2531 LL~luiJ';)';)uurT~~~1iJ1Ul~1~tlriUl~
, 'II 

tlril~L1n~ ,;)::L~UL~ilmmru.Jl~m1U1::U1U~1'V\~1~lmJ W.~. 2525 ~lU1U 
446,343 ~nUl~nL1J~1~tllU LL~::1utl W.~. 2530 li 207,470 ~nUl~nL1J~1~tllU LL~n~l~nUn~ 

'II v 

238,873 ~nUl~nL1J~1~tllU ~~Ll'hnu 53.5% 'V\1tln~tl1u1::W·h~tI W.~. 2526-2530 m1U1::U1U~1 
'II 

'V\~1~~~m1liJlul~1~~~ 53.5 % 

" 

m1~lU~1Jn11liJlulm~"1JtlMn~Ltln"1lUn1::l'hl~1~EJtll~EJ W.1.U. J1U1Ci11~, 
•'r'l . ~. 2520 ~\lm1J'Yl1'r'l£Jlm1i1&'LiJu~linn'V\mEJiIl~n~11 m1"1Jm,;)1::LL~::"1JtlliJl~1'V\1lJh~~lUtl~ ..'II ~ , 

~1'V\ n111J~~liJl1Jln m1J'Yl1'r'lmm1i1&.li1l~~ L~l'V\Ul~lu ~111,;)~111J~tl~m1liJllU"1JlJ1Um1~~~ . 
•'YlmrU~tlU LL~::';)::tlUrulCi1l'V\1iLl'h~~lLUU ,;)ln~111~~ 3 . 8,;)::L~ul~';hlutJ W.~. 2526 Ltln"1luliJl . , '" 

Ul~l~L~1J 5.2% LL~::tJ 'r'l.~. 2527 liL~1J 7.2% LilUerml~nl'V\U~ LL~lutI 'r'l . ~. 2528 m~ 
'Yl1'r'l £Jlm1i1&'L~L41JLnmhliJ1U1~1~ m11mi~LUULU tl ril~U1::'V\ rT~;tu ijm11iJl1U1::UlJ'V\1JU

• 
Ll £JU1U11~~lutl~ ~'V\n111J1Jln;tu utln,;)lndLL~ L~1JLtln"1lUL~l"iJ tl~Utl,;)::LL~~m1Jlrn."1Jtl1immnu~li• 
,;)1~ LL~Lritlijm1LnmhliJllJl~1~~11JlutlmlJl~ L~l"l1tl~UEl~~~~~~1Jlml~J1LYlEll~LnmhliJl.... 

lJlm~~li,;)1~m1J1Jl~7 uEln,;)lnduElJlulm~~L~nliLL~lL~l"llEl~titl~::L~EJl3JmLL~~"1JElEJm~n 
1Jl~1m1LnmhliJlul~l~l'h1'\Xijm1LL~~£Jm~n ~lm'V\~~~~~n~11m1Jlrn.n11liJllJl~l~1uti• 
'r'l.~. 2528 LL'YlU~,;)::L~1JL'V\iitlUL"liUtJritlU') n~u~~~~n~ 4.8% LL~::1utJ W.~. 2529 ~~~~ 0.9% lutJ 

'r'l.~. 2530 LEln"1lu1iL~1J 4.7% tlril~hn~LrimQ~EJm11iJllJlm~"1JEl~lnmtln"1lULL~~::tJlu"lil~tJ 
'r'l.~. 2525-2530 ,;)::L~ul~ilL~1J;tUtJ~:: 2.3 % ~.J~lnil~1J1~1m1":l nl'V\u~ LL~::m1J1rn.m11iJl 
lJlm~111J..,r~~U 4 ')~'V\l~ lUL"1J~1Jl~1m1L~~~~~LQ~EJtJ~:: 1.8% ..,r~d,;)::L~UL~ilm1U1::U1Um 
'V\~1~ijlJ'YllJl'Yl~lYit1l1Um1~~m11iJllJ1Ci11~ 

(2) 

• 
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• 
~l¥l\l~ 3.8 nl1"1iti'1ll1~1~1UL"lJ~m~1"m1"t.j U1n mn1"\lL'Yl'Y-I1J'VI1U~1" ~1J'Yl1"1.hlnl1" U U 'YlU~ LL~:: 

• 
• ' q q 

1.J'Yl1Jlnit (~u.1J.tJU), 

• 

'rut 

2525 

2526 

2527 

2528 

2529 

2530 

2525·2530 

2531 

2532 

2533 

2534 

2535 

2531-2535 

n,nh::l.h"fl"ilnn" 

, 
tl~3.nm % a(Vl/L~3J 
"' 

li,tJ,(Vl'li'I 

446,343 

391,311 -12.0 

356,765 -8.8 

299,721 -16.0 

193,642 -35.4 

207,470 +7.1 

196,163 -5.5 

158,080 -19.4 

73,425 -53.5 

104,000 +41.6 

120,000 +15 .4 

n'flLan'2f" 

, 
t.I~3.I'm % li'I(Vl/L~3J 
"' 

\htJ,(Vl'li'I 

944,305 

993,842 +5.2 

1,066,029 +7.2 

1,014,433 -4.8 

1,005,192 -0.9 

1,052,496 +4.7 

\\\iiu +2.3 

1,021,587 -2.9 

823,192 -19.4 

822,843 -0.04 

930,758 +13.1 

884,147 -5.0 

\\\~U ·3.2 

m3,nmli, % 

ln~nli'l 

..l1" "'"' 
YI '2f"i'l 3.1"" a" li'I(Vl/LYi3J 

1,390,648 

1,385,153 -0.4 

1,422,794 +2.7 

1,314,154 -7.6 

1,198,834 -8.7 

1,259,966 +5.1 

1,217,750 -3.3 

981,252 -19.4 

896,268 -8.7 

1,034,758 +15.5 

1,004,147 -3.0 

.. 


• 

• 
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• • 

• 
2) . nT~liJl1Jl~n~lu-ri'·.h'~ 2 'lJa\lm~1m1"1 (YU1. 2531-2535) 

1U-ri1\1~ 2 'lJa\lm~1m1"1 '1.~LuU'vnrnn\lm1~~nTJ'liJl1Jl~l~'lJa\lTllf)Lan"15Un~l1 .. 
~a 1Jl~1m1"1 '1.~rill,m~lu-ri1\1U 2531-2535 1iLan"15u~~m11iJl1Jlm~~\lu~:: 5% ~\lift~Thi!\I .. 
n\lll m11h::1.hUf)1V1~1\1~l1Jl1f11J1m1Jllh::1.h'1.~LYhJmn;fu 111J~\I'1.~'lJ rn [J~U~ff\lJlhJ'1.~n~ 
.J't l' '" 'lJU ~muYn:: U[JlU"15lUL1Ja\l 

,;)ln~l1l\l~ 3.8 ,;)::Lv;u'1.~ll 1::Vlll\li! 2531-2533 m11iJl1Jlm~'lJa\lLan"15U~~~\I 
~\ld1u-ri1\1~ui! 2534 m1J'Yl1~rnmTI1rn'1.~~lLiium1~l1T;l,tlaJl1Jl~l~~11Ja~qjl~liJlln~';):: 
Vl1J~ almL~::~Vl1J~ al[J~\lLL~1 LL~::~1Jll iitl mhU1Umn~L~nH'[~mu~l::1J1L1 ru.~Jllh::1.hn\l m1J 

q q 

'Yl1~rnmTI1rn~\I'1.~~lLiium1tl11J~n~,ya1J~m11iJl1Jl~l~lmJ ~\ld,ya1J~riaum1tl11Jlfimru.m1
~ ~ 

1iJl1Jlm~'lJa\lL an"15U1 U 4 ~\lVll~~f)1lJf)1Jm1Jm~1m1"1 ~a m\l L'Yl~1JVllUf)1 ~1J'Yl1tl1lm1 

. . 
qq. 

UU'YllJ1 LL~::tl'Yl1JTIlU 1uL~auL1J~l[JU 2534 dJummru.n\l 1.28 ~lU~n1Jl~nL1Jm LLCiiVl~\ltl11JLL~1 
~ 

luL~autl~m~m~au~r]~Tllf)1J 2534 mmru.m11iJl1Jl~l~'lJa\lLan"15ULVI~m~[J\I 0.86 ~lU ~n 
~ 

1Jl~nL1J~1 LL~::,hu1utlaJllJl~l~~~~\I,;)ln 9, 105 tlaLVI~a 3,700 tla ~\ltla~LVI~mllutla'lJul~ 
1my eJmlm11iJl~\lmn ff1utla~[Jm~mllutlm~n ') ~m11iJl'1.11mnun 

acil\lhn~l1J ~n~m11iJl1Jl~l~'lJa\lLan"15uLriEliUU 2534 L~1J;fun\l 13.1% n\lLLaJ 

1lluiJ 2535 m11iJT;J::fl<11fl\l 5% ~,'lff\lt:-JCl1ieJmlm11iJl1Jl<11lCl'lJa\lLan"15u1u-ri1\1~ 2 'lJa\lmm 

m1"1 ~ a1::Vlll\lU 2531-2535 ~<11~\lLU~ m~ [J\ltJ~:: 3.2% ~\I~lnllLihVlm [J'lJa\lm~1m1"1 ~ 
rllVlU<111iLan"15u~~m11iJl1Jl~l~Cl\lUfl:: 5% 

L'lJ~ ~.1.lJ .. Vl1m'lJ<11Jl1Jl~n~m\lL'Yl~1JVllum~tl1::m~m1Jf)1l1J1U ~ . 1.1J .Jl1Jl~l~ ~ . ~ .• 
2520 f)~1Jtla\l~ 6 ,r\lVll~ ~El m\lL'Yl~1JVllUm U U 'Yl1J1 tl'Yl1JTIlU ~1J'Yl1tl1lm1 ~1J'Yl1~f)1 LL~:: .. .. 'I"" q 

~1::Uf)1~1El [JTI[Jl ~\lii~u~mnnllL'lJ~'lJ El\lm mm1iJ El\l nULL~::LLni.'lJi nr] ~m1mJl1Jl~l~1U1J1L1ru.• 
n1\1L'Yl~1JVllUm mh1~a L'lJ~m~1m1"1 f)~1J~U~ 4 ~\lVll~ '1.~LLri m\lL'Yl~1JVllUf)1 ~1J'Yl11.hlm1 

'I .... .. 

UU'Yl1J1 LL~::tl'Yl1JIilU 

m11iJl1Jl~lCllUL'lJ~ ~.1 . 1J. ~\lLLCii ~.f'(. 2521 n\l 2535 LL~~\I'1.1lU~l1l\l~ 3.9 LL~::mlyJ 
mm rnm11iJl1Jlm~rf.\lTllf)1;!LL~::Lan"15U LLCii~::tl1::LTl'YI1UL'lJ~Jl1Jl~lCl~l1Jm~1m1"1 . 4 ~\lVll~... 

• 
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. .. • .. • 9 • •~ 

n')''j~m,n~flm::YllJ~JLL1''~EllJ'lJ!lJn1''jm'ilil'lJ!lJyf'\.l,~'\.l,1'\.l,mJL't1~lJv.1'\.l,m, , 

m'-1..:J~ 3.9 m,-H\t1tJ1~1~"lJe:J..:JLe:Jn"1!u1uL"lJ~J1tJ1m~m..:JLtlYl1J'VI1Ufl'- (~tJ.3.1 .I1U)
q 

't'i.~. ':i\H'YI't'i3J'Vi1~~ 
q 

.. 
~~'YIU':i 

q 
?{ 3J 'YI"nJ'nnT',j

q 
t1'Y13JB1it 

q 
?{3J'YI':i?{1~':i

q 
m.JB~1 

q 
1.1.... 0' 'I. "" ':i3J1rn,~1 'j1':i'daJ 

0 I 

~1~'d~Uf) '1.":% n1':i 'j1~1. 
LfiaJ/a~ 

2521 339,496 26,472 228,115 59,919 27,835 2,183 684,020 7,319 

2522 363,164 29,082 244,534 60,767 29,268 2,435 729,250 8,022 +6.6 

2523 418,354 34,368 264,347 75,048 35,431 2,557 830,150 8,721 +13.8 

2524 465,361 42,010 285,277 76,793 39,165 3,160 911,766 9,237 +9.8 

2525 498,837 45,210 316,153 84,105 52,006 3,666 999,977 9,592 +9.6 

2526 522,299 53,409 319,261 98,873 58,281 4,582 1,056,705 9,837 +5.6 

2527 542,894 55,777 353,226 114,132 61,337 6,380 1,133,746 10,085 +7.3 

2528 499,566 51,709 343,028 110,130 69,040 8,996 1,092,469 9,711 -3.6 

2529 476,941 46,148 364,001 118,102 78,972 12,646 1,106,313 9,503 +1.3 

2530 485,331 56,650 382,350 126,165 86,759 13,629 1,150,884 9,487 +4.0 

2531 489,617 59,479 396,704 156,210 99,807 14,914 1,216,734 9,550 +5.7 

2532 501,773 62,644 426,031 192,959 126,243 21,920 1,331,570 9,857 +9.4 

2533 512,002 70,560 460,328 214,320 143,646 37,476 1,438,832 10,113 +8.1 

2534 229,798 46,697 410,553 243,710 148,325 60,164 1,139,247 4,893 -20.8 

2535 177,580 43,462 390,579 272,526 172,574 68,936 1,125,657 4,788 -1.2 

ff111~n1"jm'il~1'lJ!lJ~'\.l,~'\.l,1'\.l,L'lJ'Il~'\.l,r1~m,n, 135 
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., 
fl1U fl1J.~. 

r
/.8 

o U~lJlrun1 ~'l nu'"ltltl.Jn Tn.! "5 ~ lUm"HR 1.J 
1.6 

A U~lJ1CU111~1 tru'"ltlCl-J l tl mfUlu l tl71lJl71jn 1 ~., (4 ;l,m lf1 ) :!-... + 

a: 
r 
Ei: 
r 
;:J 
r

••;1 
~F 

~ 
r 
c a 
r 
~ 

~ 

1.4 

1.2 

1.0 

O.B 

x tJ~lJlrunl~'lt!u'"ltltJ.,lllln'I!U'lultlTl 11.<:i.U.U1ulf11R (6:r-rnlf1)/c-+"'+-\ //~\ 
... v ft' :t,. ~ 

o UjlJ1CU111jlifuljllJtlll.J mJu.llR~ltln'I!UlultlTnJ1mnlji /D .,--' X + 
... '111..v ./f /

+ UjlJlrunlj LLruljllJ mltJ .llR::l tln'I!Ulul !l71l'f. <:i.U. If /x~ 

U1u 1 f1TrI t ~/x_X"'x-X 
~xX . 

x-/
0.6 

0.4 

0.2 

2"498 2502 2506 2510 2514 2518 2522 2526 2530 2534 2538 

tJ 
d ~ ~ 
lUll : n'HJ'YI':i'Wr.n m ij'H)'! 

U1~1 rnnl11,rJl'J.Jl~l~1U'J.J1b1 rnn1..:n'Yl'V-I~v\lUfl1bb~:m~ rn6¥\ ~ 
q 

.d 
1U'Yl 3.7 
'U 

I nT'i~nH1 ~H~ n"i~'YI1J ~\I u 'l~~[) 3J'7J [)\I n1"i'YI"i~ l.91'l'7J [)\I~"~"1"n"i\l L'YIn 3JVi1"~"i 
q q • 

tll11'Yim'm~"''IJ!l~~\.L~\.Ll\.LL'lJiI~\.L~~m:n .,
• • .. . .. ' .. ~. .. 

tI 
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• • 

• 

1) 1::~UJ11Un1,'H'YlYU'/'VI1Ufl1 LL~::"151UL!i Eh'l•• 1W.rl1-'lLL1n"1.le:h'l:JJ1~1m1"i (YU'I. 2526-2530) ~~~1nm1fl1lJfl:JJm11iJ1lJ1~1~~1:JJ
• 

:JJ1~1m1iJ El-'l nULL~::LLnt"1.11 n'l~m1rnJ1lJ1~1 rl LL~::m.Ju~u'Yl1~ LL~::~1 n:JJ1 ~1m1LnlJ,h1iJ1lJ1~1 ~ • 
'Yh1im:JJ1ru.m11iJ1~~~-1 ~-1r;i-1~~1~1::~lJJ1lJ1~1~~-1~U UlJ~1ntJ ~.YT. 2526 n-1 2530 m1 

'II 

lh::thUfl1'V1~1-'l~~nn1iJ1lJ1~1~~-'l 53.5% LL~::~1nm1~m11h::thufl1'V1~1-1~~m11iJ1lJ1~1~ 
~-'lU 11:JJrr-1:JJ1~1m1LnlJ,h1iJ1lJ1~1~ ~-1m11mu1l1flLEln"lfU1h::'VI£J~~U ih1im:JJ1ru.m11iJ1 

lJ1~1~11:JJ~~~-'l1w.rl1-'lUn-1 9.4% timhu1'V1qj~m11h::U1Ufl1'V1~1-'l[JnL~nm11ii-1El~1uhn~1-'l
'II 

n1-'l L 'Yl~:JJ'VI1Ufl1 ~-1ih1~'VI1::~lJJ1lJ1~1~luhn~1-'ln1-'l L'Yl~:JJ'VI1Ufl1lJ1L1 ru.L"1.I~1 n'l~ 5U~lJ 2 ~-'lL~ 
mi L"1.I~~~~ ~qJ1L'Yl U'YJ:JJ1UlJ1-11n [J1UU111 LL~::lJ1-'l~1U"1.IEl-'lL"1.I~1n'l~5u~lJ 1 ~-'lL~LLri L"1.I~lJ1-'l 
n::u L"1.1~~1::bu-'l ~-'l~UEl ~1-'l11~ L11U1:::JJ1 ru. 8-18 L:JJ~1 'VI1ElLu~[JtJ~:: 2-4 L:JJ~1 1::~lJJ1 El ~~n~1n 

'II 'II 

vtU~UU1:::JJ1 ru. 30-38 L:JJ~1 ~1U1U~1U"lf1UL!i El-'l~1U~::lUEl ElnJ1u1::u1 £J-1~-1LuL3.1n-1 LL 'VI ~-'l,x1~lJ~-'l 
~El-'l~-'lJ1lJ1~1~ LiJU~1U1'V1 qj LL~~1n:JJ1~1m1LnlJ,h1iJ1lJ1~1~~-'ln~11ti11~m11"l11U1l1fl LEln"lfU 

lh::'VI£J~~u 11:JJtf-'l~'YlTI~~~1nm1~~m:JJ1ru.m11iJ1lJ1~1~1u~1Uhn~1-'lm-'lL'Yl~:JJ'VI1Ufl1 L~"1.I[J1[J
• 

"1.IEllJL"1.I~Ltl1U1f1~hEllJ ') ~1 [J ~-'lLUU~~1~1::~lJJ11UlJ1L1ru."lf1uL!iEl-'l~::lUElElm~:JJ~u1u5~11Lu~[JtJ 
~:: 1-3 L:JJ~1 ~-'l~::L~UL~~1m::~lJJ11utiEl~-'lLn~m1nr tiEl NL 17 ~lJ1L1ru.liEl-'lv:J1~1~El-'l L"1.I~~1:: 
bu-'l (1U~ 3.8) ~-'lEl~1UL"1.I~1n'l~5u~lJ 1 1::~lJ,x1~-1~U~1n 42 L:JJ~1 1utJ ~.YT. 2526 :JJ1El~~ 30 

'11'11'11 'II 

L:JJ~1 1utJ YLYT. 2530 ~-1~U 12 L:JJ~1 1Wlh-'lL1~1 4 tJ LL~::~tiEl NL 25 lJ1L1ru.1~nUurh'Y1!n11:JJ L"1.I~ 
'II • • 

~1[J"1.I11-'l 1::~lJJ11un~1-'ltJ 2525 El~~ 54 L:JJ~1 LL~1u~utJ ~.f1. 2530 El~~ 37 L:JJ~1 ~-1~U 17 L:JJ~1 
'II 'II 'II 

1U1::[J::L1~1 4 1/2 tJ (1U~ 3.9)
'II 

~1UlJ1L1 ru.~1U"lf1UL!i El-'l~::lUEl Elm::~lJJ1~::L~:JJ~-'l~ui-'l LL~tJ ~. YT. 2527 n~11~ El 
'II 

LUUL1~1'V1rt-'ltJ'VI~-'l~1n:JJ1~1m1"i ii~mr-'lf1lJ1i tf-1UL~11::1utJ ~.f1. 2526 m1U1::U1Ufl1'V1~1-'l£J-'l 
lJ1m1,x1U1::U1L3.1 n-'l rr-1m1U1::U1Ufl1'V1 ~1-1 LEl-1n £J-1 fl-1 ~lJJ1lJ1~1 ~~1 [J1~U1::"151"15ULL~::LEln"lfun £J-'l 

'II 

L3.1iiLL'VI~-1,x1~UUEln~1 nJ1lJ1m~ LL~1utJ ~.YT. 2527 m1lJ1m1J1U1::U~I"1.I [J1 [JLUn-'l"lf1ULii El-'l~1U 
~::lUEl Eln ~-1ti11im1U1::U1Ufl1'V1 ~1-1'V1[J~~lJJ1lJ1~1~LL~::[Jn L~nti El~ii El cl1UlJ1L 1 ru.~-1n~11 11:JJ 

• 'II 'II 

tf-'lU1U')~~11'V1~1 mLV\-1L~L~ n~lJJ1lJ1~1~ LU~ [JU:JJ11ilJ1m1J1u1::U1 LL 'YlU 1::~lJJ1lJ1L1 ru.~-'ln~11 
'II 
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" L'~8 \J~LumLrt::~ftl1L'rt~'~LUL'~rJ Lrtl.1.rt 8["l'I1. ~'I1.pL'8 rr.l~~~U.~LU8~'L'l¥8 \J 11m,U8 8~LU~L'8~~\4A 

lL~UL'~I1U.::~U~t-jL'~ 'I1.l1.Ll1.::~ftL'8rr.~.9M£.u.::~"'!>~~8~rJy~8~ftrtLl~~\J'~t8~' 8ML'I1~'~t ~L'L~L'~ 

8 ~L'~::~mL~L8L'8 rr.U!lI.1.L!1.I1£L'8W ~,11m, U8 8~LU~L'8~::1!11 L~l.1.L'lA[U 1.1.\~L'I1.rr.~L~L8 L'4-~~LU8~1.1.L'l¥ , ..... .... 


8 ~L'~L'8rr.'I1.LL'2-V.. LUL~l'L'8rr.h L8 rtL~ ~'11.!lL'l¥8\JL'~L'8rr.l~~1u.~Lu8~'ml 'I1.~~LU~L'8~~Ltlftm~L!l~ 
 I .... I , 

1111::~L'~8\J I1m'U8 8~LUI1I1::~~1.4A::I!'I1.~~\J'~I1U.::W~t-jL~~~~L~ft~ft~lfr.l~ltl.l1.Ll1.::~rLL'~ rJLrtULrt 

,. L'LrWrt8~~l1'MLLt~8~ ~ L'L~I1U.::W~I1~\J'~t8~'I1.~'I1.pL'8rr.l..\f>~1u.tLUl~"rtl~MLLt'l1.t~" 't1.~'t1{P '11.~'t1.}1-

ULI!U~'1'I1.g.~~'I1.,[t'l1.g.'I1.l'I1.L~rt~'~LU~L'8~::I!L'~ [U 1.1.t ~L~L8L'8 rr.~~'I1.£lm l '~I1~tU.::~'1U~" r.l8~ '11.~' ~ L'L~ 
" "\ L'4-~8\J L'~ULI!'I1.~'I1.}1-L'8 rr.l~~~U.~LUMLLt~'I1.~,,!>U, L'~rt~'::I!'I1.l1.Ll1.::~ft fll1 L~I.1.lLrJ::r.l::~L'l~I1£I.1.~~" "W 

" '11.l3 L~l,::r.l ::~n~'I1.\ ::LM~'rJ ~l'I1.~'I1.~L'8 rr.l~~~U.~LUL~~l3 L'~ ~U, L'~~LU~['t~::I!ft~llAo l1 ~l'l1.l1.Ll1.::~ft 
" ' . 
~ 

Lft::~ftL!1.~LU~I1~rr.1'I1.t'l1.l1.Ll1.::~ftL'8 rr.~Ltl~I1::~"~Ltlft8~LUL'~L'8U' 8~~t-j'l1.[}' ~'I1.I.1.41~'I1.LJ:~~Ut~~ 
" " 
"II. " 

['t~Lft::~ftL,!lMLL1'It1~~1.LtALft::~ft8\A¥!Llfo' rt~~I.1.~::I!I!L8 k! L~MLL1'It1 ~~~~tLJ1.'I1.-VW~'::mrr.'I1.t l~"~L8::~ 
'" II.

L,!l'11.1}' ~~t-j~LU'I1.L!':I ~Lft::~ftLJ1.m LrtWL'8 rr.r.l~ HU~rtLl~~\J'11-t LtApo L~1.1. , L J1.L' ~8 \AU LI! LrtU8 8 u~::u.~1.1.~ 

" "" ::I!Lft::~ftLJ1.L'J~L'LI1'11.t ltrJ8~~~tL~ rJLI.1.I1~'~~41-~\J'I!L8 rt8~'~1!8~1.1.8~~1! ft~'I1.rJ~ft'::1!8\AL'Ll~LU 
" II. ,. 

11~::~~~u.'I1.~'I1.!':I'm~' 'I1.~~tfw L't:~!Ul.1.t~L'I1.rr.Lft::tft8!A1111::~ '11.~' rJLrtUUtL'L~ 811U.::W~t-j~\J'~t8\JI!L8 

" L'~ U~U~" ~~L¥-~LU::mHU~'I1.\11 Ll.1.rJ~mLl~~\J'I!L88~1.1./::~" MLLt~~::~ft~L'L(J8~~~LU'I1.U'~I1~Lrt~ 
II. II. 

['t~l~"~~L'L~~~~~~~tLUftm~Ul~::~"~Ltlftm~uIL~1111::~~t ~t-j'l1.1}1'I1.-V L\A' ['t~~L~~l3'11.tL'~L~~~'I1.~'I1.}1-

" ~t L~::LM~'11 ~l ~'I1.PL'8rr.MLLtI1 LUL'LU.::mHU~'I1.L~L'~ft'1'I1.11 ~ft'~LU~\J'~t 8\J rt(3~'I1.~'I1.pL'8 rr.l~~~U.~LU 
~ ~ ~ ~ 

::UM' II.um::~" nftl1£ft~LU~~L'8~~'t1.1}' ~~Ll.1.ruf.1'11.[1' L'~~L~~l3'11.t'l1.~'I1.pL'8rr.l~~~U.~LU 

1t@~l4)t11 (;\~f1U.~~U ~t.1t1.!jl~~f1~LUt1.l~1{~1 L~ItLt~ ~.y 

• 

oil
reG~~tnt'~ flU.~!:,U ~t:1<t1.!!1~!:.[l.!:.LU 

• • 
V U.U.fl 

""• 

http:t:1<t1.!!1~!:.[l.!:.LU
http:LUL'LU.::mHU~'I1.L~L'~ft'1'I1.11
http:Lrtl.1.rt


• • 

Lrttl>1,nnn11~lLiiulT11>1n11l~ ~ l1ii1n11iJtl>1nuJ1'Yi13J n111::tJltlJ1 n11~11>1rlUULL~:: 
IT11>1 n11~U ~ L~ tl n11LLnU ru~l~U~U'Yl1~';)::iiTl113Ji3J~UTILL~::L~r.J1Lrttl>1 ntJ n11~>1'YlU-;i1U1U3Jl n Jill, .. 

113JrY>1tl1,;) iimm1::'YltJ ~tlD1::"I51'm1U~u~nl1>1 ~ ~ n1::'YltJ~ tl ~>1 LL 1~~tl3J~ tl1,;),;)::L n~;fu,;)lnn11ri El 

•~11>11T11>1n11 ,;)::Ltlu~1nl'Vm~i1-;i1 LtlU';)::~tl>1 iin11L~1 r.J3J n11iJ tl>1 nu~~ n1::'YltJ~>1LL1~~tl3J~1tll1i 
~~m::'YltJ~lU~>1 LL1~~tl3J~ ~1 m..h::n11~Ln~,;)ln n11~~U1 ';)::ri ElliLn~n11LD~ r.JULLD~>1lU 

tl>1Y1D1::n tltJ'Yl1>1 ~>1 LL1~~tl3J~~l r.J ~ tl ci1>1~iiTl113Ji3J~UTI1::~i1>1nu ~~ n1::'YltJ~>1L n~,;)ln ~>1 LL1~~tl3J 

.. d , 1 ' ofl ., "" ~..f T "I' "" 
'Yl1>1n1r.J.rn~ LL~::"I51111~ 'l5>1~1U ~ .ru,;)::LuU~~m::'YltJ'Yl1>1 ElEl3JLL~::3Jn,;)::Ln~"IJU L~ r.J L3Jm~~3Jl r.J~1tl 

~ 

1~1~~>1h Lrttl >1 ';)1 n n11D1::Liiu,h ~>1 LL 1~~tlmJn';)::1~"Iltl3J~~l1i ~3JtJ1rnL~ r.J>1~ tl ~>11~ii n11~~U1 
'II 'II 

L'YlTliiTilTIn11~1>1 ~ L~ tl,h r.J1Un11m~n11rnLL~::~~~~m::'YltJ'Yl1>1 iftl3JL ~ tll~n11D1::Liju~~m::'YltJ~>1 
LL1~ ~tl3JiiD1::~'YlTI1l1~3Jl n~~~ 1Un11D1:: LijU i1t11~1LiiUIT11>1n11dLL~1';)::'h1~'i>1 LL1~ ~tl3JL~El3J• 
~>1~~tll1i ~tl>1'W,;)11m1~>1T1113J~ 3Jl1rl"IJ tl>1~U~lUn111tl>1ftJ n11LD~ r.JULLD~>1 (Carrying capacity) 
d .. "".1 "1.1 .J''':.I T "" d • ~ . d 1 
'l5>1,;)::3Jn11~ULLu1 Lu ~13J~U'YlLL~::1u LLtJtJ"IJtl>1 LTl1>1n11~~U1'Yl';)::~1 LUUn11 'l5>1T1113J~3Jl1rl Un11 

'II 

1tl>1ftJ3J~'WM,;)::LtlU1DLLtJtJ~rt>1"IJEl>1 Carrying Capacity L~11::n11fnM1~>1ii:nl~~1>1 ~ ~tlci113JnulU 
'II 'II 

~U~~~>1"IJtl>11T11>1n11 ';)::;fuElcintJ3J~1l11::~-;i1n~tl cilU1::~tJ~~1 n11 Thresholds (1::~tJ~~>1ii:nl~1~ 
'II 'II 

~13J11rI'YlU1~) ~>11Un11D1::Liju~~m::'YltJ~>1 LL1~~El3Jl~iin11~m~lLL~::~~U1LLtJtJ-;i1~ tl>1~1>1 ~ L~tl 
Tl11JTlm::~tJ3J ~'W M1i tl £.i1U~1l1~~ ~3J11nTl1tJTl3Jl~ 

• 'II • 

~1u~~m::'YltJ1u~nMrn::~ll. ~ ,ru;fUtl£.intJti113J"I51~"IJ tl>1~U~,rULtl>1 ~>1,;)::LtlU~nMrn::Lu~1:: 
'II , 

"IJ tl>1 LL~~::~U~ 1Un11D 1::LijU~ ~ m::'YltJ~>1 LL1~~tl3J1i ~3JtJ1rn';)::~tl>1 ,hit>1~>1n11LD~ r.JULLD~>1rY>11l1 r.J 
'II 

1uLL~::1l1tlutln~u~IT11>1n11 ~1LLD1~>1LL1~~tl3J~>1n~111~LLri 1::~tJJ1 Tlrn1l1~J1 LL~::Tlm1l1~ 
• 

1J11r.J1n1f1 LL~::~U~ h~tJ~L1rn~u~vi1>1ln~tltlnltJ 
n11tJ1::Lij U~~ n1::'YltJ~>1 LL1~~El3J~Ln~,;)1n n11'Yl1~~1"IJ tl>1~U~U1UtJ~L1 rn~U~1T11>1n11LL~::• 

~U~L~ r.J1 Lrttl>1~>1iiTl113J-;i1 dJuLL~::~~n11tJ1::Liju,;)::~3J11n.:BliL~un>1 Lm1'Yl1>1~~tl3J1~nn11~1>1 ~ ~ 
mi1 r.J>11'\'1.1l1T11;jTl11,;)::~1 LiiUn11L~Eln11T11tJTl3J iJ tl>1nULL~::LLm"IJ L~ tl1itJ1::"I51"I5U 1 UL"IJCil~U~1T11>1 

~ . 
n111~iiTi m1l1~:nlCil~~n11~dJutllilUU';)';)Ull. 1U"IJ m::L~ r.J1nun rr>1,;)::~13Jl1rl'W,;)11rn1 ~>11l1~113J'lJ tl>1 

• 'II • 

n11i~n11n111i~~uluL"IJ~~u~IT11>1n111~tlci1>1iitJ1::~'YlTI1l1~ 
.ffu~ElU1Un11D1::Lij\t~~n1::'YltJ~>1LL1~~tl3Jlun11~mY1d hlTIn11 4 .ffu~ tlU (Fourtier 

System) ~>1 LtiulTI~1inutl ci1>1 nl1>1"IJ11>11ll.n111 LTln::lK~~m::'YlU'Yl1>1 ~>1 LL 1Cil~tl3J (Environmental 

Impact Assessment, EIA) Cill3JLm1'Yl1>1n11tJ1::tiju~~m::'YltJ~>1LL1~~tl3J ~>1~ti1r.J>11U~~tJ~~"I5tltJl~ 
1iL~ tl1iLtiUlDm3J"Iltln1~U~"IJ tl>1yn::11"I5Uru., ., ru'11~>1L~~3J LL~::fnM1T1•m1l1~~>1 LL1~~tl3J ~.f1. 2535 

• 
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• • 

1) 'Yl1Wrnn1~lUmtlI11W (Physical Resources) 

• 2) 'Yl1Wrnn1~lUu'L1~1'Ylrn (Ecological Resources) 
• 

3) ~rn~hm11i1..h::1t1"lJ',r"1.Je:J.JllU'M6 (Human Use Values) , , 
• 4) ~rnI11w;g1~ (Quality of Life), 

.... '" 
n~nUln~~1~n1un1n 

~111WI1~1..h::L'Yl~ 
'IJ 

~111WI1~e:Jlm~ 
"""" 'IJ 

1i~ rn1 'Yl rn 

e:J'Yln1'Yl rn , " 
~rnI11w'\.b~1~U 
" 
Ul1.Jl~l~ 

~rnI11Wmm~, 
• .... Ii.J A. A. 

n~nU1n~~1~~L1A1nU1 

U,L 1~1'Ylrn1 U Jl 

. 1"'. I tf'I tf
~Hlt~nn1 ~ "IS u ~::aU"ISW2Jt1 \Ill WlfU 

l..h::"ll'lm 

m~1i~~u 
m11iJl 

.... 
m~~llUl~:lJLL~::~t1J';)~ 

Ln'Mmm~:IJ 

m~iJ e:J.J flU J lrh 11 LLt'1::~::1.Jl tlJ1 
o "" 0" a 

m~1.Jl1.J~Ul L~tI 

...... 
~Hltn1 n"IS1 Gl• 

~111WL~~'M~n,;)LLt'1::ff.J~1l. '" 
m~rJlt1Yie:J ci mitl 

'IJ.... 

~11:IJ1.Jt'1 e:J~11 tI 

"t1~iltlI11W 
11.J~lrn~rnU 

.. 


• 
• 
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1unl'llh::LiJul1'r~ rn m~1U~\I LL 1~~m,J'nll::rhVI u~~::itJ"lIEl\l ~~m::'YltJ~\I'Yl1\1tJln LL~::'Yl1\1~1J 
LL~::~::itJ~111.1 ~1~ru"ll El\liJruVl1LlJU~::LLu ui\ld... ... 

o 11Jijr.J~n~::'Yl1J 

... 
• 

1 umJ1.I1n 

2 thun~1\1 

LL~::n1V1u~1~ 


n dJU~~m::'YltJ~1U~1J 


p L1JU~~m::'YltJ~1UtJln 


"'" i-'
4.2 't1~'t'HJ1n~~11,"n1~1l1'" (Physical Resources) 

" 

m\lL'Yl~1.IV11U~~ij~u.~th::1.I1rn. 1 ,569 m~1\1n1~Ll.I~~ LlJu~U£Jn~1\1'Yl1\1~1UL~~~~iill ~\I~l.I 
• 'II" 

l~un~~l.ILL~::m~1.Jn~~El\l ~lmVI~d~\I~\I r.J~1lXLn~m~"lIrn rJil"l1El\l1.J~::"Jl1mm.h\l~l~ L~l riEl1lXLn~• 
iJruVl1~1\1 '] L "Iiu m~"lI1<ilLL~~UlimimirJ m~1l~11l~~~.;r~ ~::1JtJm~tJ1m~~1n1~rn.1.J11l~11JL~ rJ\I~El 

... 'II 'II 

iJruVl1~111.11.J~El~.nrJ1uili~LL~::'Yl'r~EJ~U m~i1\1\11U LL~::iJruVl1~\I LL l<il~Ell.l 
... ... 

..t ..11 lJ.J '" ...:- _I _ I 
~u 'Yl um\l L'Yl~1.IV11U~~L U'Yl~11J1.I~111.1~\l1l1m::~tJU1'Yl::L~ u1Un~1\1 (~'Yln.) u~::1.I1rn. 1.0 

• 'II 

Ll.I~~ i\ltlcitJ1L1rn.~U~ElU~l.ILV1~rJl.I1.J1nLL1JJ1L~1~~::rn (Chao Phraya Delta) ~\l1.J1::ntl1J~lrJ~1 
'II 

~~tl\l~1\1 '] 1.I1n1.l1rJ ~u~1~rJ~111.J"lIEl\lm\lL'YlWl.IVl1umLL~::~u~m\lL'YlW"1 ~\I~::luElEln~\lLlJu~u~. .
. 

1m\lm~"1 LlJu~~1tJ~1.I~ih::i1J"lIEl\l~u~u1n~L~rJ\lnu• 
.:.. '1.- I ..t.J1 .J lJ ..t .J ~ '.y ., , .,j

~1l1W1~ rJ'Yll u"llEl\lWU'Yl ~~\lm~,,]),\lL U~u'Yl11tJ~~El~Lml~~\I LLl.Il-l>1L1l1w~::rn LL~::~mUEl\l 

'1.1.J1u~uli1n~L~[J\I m~rn\l El1~1~5n~rn.::~1\1 ') Ln~;fi,"1.I1Elci1\11.11n1.l1 rJ1~m~1.I1l1nmm~m~l.Im~ 
ihtln5n~rnmnl.lJ1 ijm~L~1rJl.Im~L~Elm~iJEl\lnuJ1ril1.11<ilmri'1\1u1u1~flu~\I iJ,;)'l1rU~n~rn.::

'II . • 'II • 

m1~11\1m~1~L~l.IL1.J~tm11.JtlJumm1~\I L"IiU h\lLL11.1 ~Elu1<iliJLitrJl.I ~urJm1~1 LiJu~u lh1~ 
'II 'II 

1l1~ 5 n~rn"llEl\l ~1l1~lliJ1.J~::L'Yl~L1.J~ rJU11.J LL~::,;)1 n~111.1~El\lm~El ri11.1J1V11El1n ~.:n~ntJn~~1.I'1J1~li1 
'II 'II 

1~tb::'1J1'1JUU[Jl.I~';)::ij~ El riEl1irJ11.1J1 '1.1Jl1LL1JJ1V11El~1~ ~El\l LL~::LlJULVI~ ~~~ih1~11m~~U11.1 
'II 1 

J1ijnm~\lLrlmrirJtJntJ~u~1<ilrJ~1'1.1.J
'II 
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m1Ln~nl':iYl1~~1"l1eh'l~U~U1Uam1~1-'1 ') l.3-hl11"'Ln~m1lD~ r.JULLD~-'I~lUl1iiD1::Lm'l:lJ1n, ~ 

un1U1::tJ::L1~1~U ') 1~tJ~11.1hh::-n1-nUtt1U1VluJ~hJ1.~i-'lLn~en~~::hJYl111.d1iim1Yl1~~1"l1a-'l~u"', , 
~ur.JmlU1J~l1rn1a1J ') mm1ll~::~'-'lriari1-'1"l1U1~1my 

• ~lnm1D1::Liiu~~m::Yl1J~-'lll1~~mJ ,Yl1J'hm1Yl1~~1"l1a-:JmJu~uii~~m::Yl1J~lU~1JUar.J 

mn (1 n) ll~::1::~mnl2J~~qJ'lJa-:JUqJVl1~mm1Yl1JiiD1::lYl~i'ia':hii1::~mnl2J~1~qJUar.J (1) Lrla 

lti rllJnlJUqJVl1~U ') 1Wlh-:J1::rl::L1~liull~::n~l-'1~~n1::YllJ~Ln~;funrJ-:J Wlm1nL~U1.~~mr11.D~-:Jn 
i'ial1rJ-:Jfl-:JD11n!l~~n1::YllJYl1-:J~1Ja~ (1 n) Ll~::1::~1Jfl112J~1~qJ"lIa-:JUqJVl1niiuar.J (1) ~1V111J1 U 

1::tJ::rl11~~n1::YllJ~::iiuamJ1nVl1am~~::hjiil~rl (1 n) tl1iim1fl1lJfl2JLl~::~~a~11m1Yl1~~1"l1a-:J. , 
ll~U~UEl ci1-:J~~-:J,r-:Jll~::fl112J~1~qJ"lI a-'lUqJVl1i'i Ell1iiUEl rlmn (1) 

4.2.2 Zflll'rmihJ1n1~ 
OJ 

U~l1 rn~u~~nB1~-:J a ci1 U~2J ll3-hi'l L1l1 Yl 1:: r.J1 iiff111Yll1ii a1m~El ci111 r.J 1~aYlTIYl ~"lIEl-:J~2J2J1ff2J 
-u .. '\J '\J " 

~::l'U~murl-:J1~ 1::Vll1-:Jn~1-:Jl~ a'U Ylr)B111fl2J~un-:Jl~ a'U~ ~lfl2J ~2Jif~::ii~~fhlit~~ln2JVl1ff2JYl1. , , 
~'Ul~r.J iifl112J;'U~'-:J lrlEl~~ ~1'U~'Ull~u~U'n1hKii l2J6JJmml~::ii~u~nrt11.D "Ii1-:J1::Vll1-:Jl~ ElU 

~ 

Yl tl~~ mr.Ju~ 'Un-'lD1:: 2J1 rnn ~l-'1l~ ElU n 2J 111~UTI~::1.~1lJ ~YlTIYl ~~1n ~2Jmff2J ~::lUEl El n lUrl-'ll VlitEl~-'lii, . 
~mhlU~Elci1uD1::lYl~~U ~ln~YlTIYl~"lIEl-:J~2J2J1ff2J~-'ln~11~-'lYh1",iir)~m~ 3 r]~ ~a tl~~'U 
.. C\J .. '\J '\J cu 

1::Vll1-:J l~ ElUYl tlB111 fl2J~'Un-'l L~ ElU~~1 fl2J r]~VI U11 1::'VI11-:J L~ ElUYl tl ~~m rlU~un-:JD1::m rnn ~1-:J 
A _fi' ..... ,A ..... fi'd a 
l~ El'Un 2J111YlUli LL~:: tl mElU 1::'VI11-:J l~ElUn 2J111YlUli~ u1.I-:Jn ~1-:J L~ ElUYl tlB111fl2J, ,~ 

mmrnJ1 ~U1u1J~n rniffu~~nB1lL~::1U~2J laht~ll1l1vn::r.J1 ~::ii fl1LU~ r.JD1::m rniJ~:: 1,200
• 

- 1 ,500 ii~~l2Jm l~r.J~::ii~u~n"lm1u"Ii1-'1L~ElUnUr.J1r.JU ll~::~::iim2J1 rnJ1~u1u"Ii1-'11::'VI11-:Jl~ElU
• 

YltlB111fl2J - ~~lfl2J D1::2J1rn 85 - 90 % 'lJa-:Jmmrn~u~-:JiJ ll~::lu~u~naci1uYhlr.J1::Vll1-:J 100 . ~ 

120 lU ~lnm1iLfl11::~mmrnJ1~'U~ffmitJ1~un1-:JLYlYl2JVl1Ufl1YllJl1~m1Jn11n~lJ (Return, 
Period) 2 iJ iifl1D1::lJ1rn 90, 120 ll~:: 140 ii~~l1J~11u"Ii1-:Jn~1 24, 48 LL~:: 72 "li'1L2J-:J ~l2J~l~lJ 

Ll~::ml-J1rnJ1~U~m1Jm1n~lJ 5 iJ iiyhD1::mrn 120, 160 LL~:: 190 ii~~l2Jm 1u"Ii1-:Jn~1 24, 48 

ll~:: 72 -E'112J-:J m2J~l~1J 
m1Yl1~~1"l1a-:J~u~uhJ1.~riEl1~Ln~~~n1::Yl1J (0) 1~ ') nlJ,m1Yll1iimmV1 ll~::L3Jii1::~U 

~. ... ... 


fl112JLh~qJ"lIa-'lUqJVl1 (0) 1~ ') L-rlul~rl1nU'n-:J1::rl::n~liu n~l-:J Vl1Elr.J11 
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• 
• 

, rl G1\'t1.!~q~ LP.'IU Lrt~!l~I.'-~" ~ll:;~" ULrt'l1.~l~ 
LP.'IU Lrt~!l~'11.~ ~1l1.'-~L'lU1L~~L'G~L'~'I1.~ l~L,r'IU Lrt~LHU~1LU'I1.~L'~ ~':;U.LP.L'(3 rr.L'~'I1.~1LU::~"1LU 

n. • 
L'1~1~'I1.~(3UIr1.'13(3 ~L,ltrt ~'11.tlJ ~'I1.~'IU LrtWUL~~~'~L,lt'IU LrtW!lL'E ~~" Lrl::1ML~1'I1.G ~,IJ L~L}trl (3 ~fL 

b n. 	b 

1LUrl ~lrt~l1l~Ul1'11.l~L'LI1Lrl ::1ML~1 L,ltft'1'I1. t ~1r1.1,.~L,lt'IU LrtW'I1.~~~r: Lrl::1ML~'L,ltft,ml!G ~rt(3~' ~ 

(, L'L~L'G~~L~'I1.t::~" Lrl::1ML~'LP.ft'1'I1.t LP.'lULrt81L'~rtLl~rl LrtIr1.LHU~~'11.~'11. t 'I1.~l~ L,lt'IU Lrt81 

• ttIM,IiLttLIUtLUU(! p'Z'p " 't::Jr 0 	't:r
... 

fL1~G~~ (, 'I1.~rt~m1LU1~Lrt!lL'(3~I.'-~
. 	. . ,. 

~ 

rt l1 L'G~1(3 ~::m,MLV~U.~::1fL!l~rt ~l1l~1LU1~Lrt!l L'G~::~L'E ~~"~1'I1.~'I1.fi" L'G rr.l~~1U.1LULlr1.rur:~~ 

rllfl.lKLrt~::~fL1G~L~l1::r.l::Uql.'I1.t ::~'1 Lrt'l1.Lfi ~I!r.l L~Ir1.L~l1::n::1'11.t1LU'I1.n'L~~1~ (, L'L~1LU1~Lrt 

::L1M' 'I1.l!'I1.¥-' (~) r.lGl\Llr1.fur:L'Grr.fu~L~rtLl~I1~::1!l::~::~" (U~) r.lG1\I1~::1~'1I1~'I1.L~'I1.~'L'~I.'-EI1U.::1U 

~Ii ~~1L~~lil1~::1fLLrt~(3~~1LU'l1.n1L~L'~L~~ (, L'L~1LU1~Lrt~UL~L'~lr1.lLr.l:;r.l::1'11.t:;~11 (l) L'L~U 

r\ " " 	"'
'I1.LfLl1~:;1'11. tr(3::~r.l ~l'I1.l!'I1.!L1L'~~~::~Llr1.rur:L'G rr.ru~~rtLl~I1~:;1'I1.l~ (Ul) L'L~U'I1.LfLl1~:;1P (3 L'E~11 L'~ 

.. 	~~:;~I1~L'LU.I1U.::1U~1i L'L~U::r.l::1 (£) uLrt!lL'~L'E::~Llr1.fur:L'(3rr.fu~L~rtLl~I1~::1'11.l~ (Ul) L'L~U'I1.LfL 

11~::1!l~'m~'I1.L~'I1.~1L'E 11U.::1U~1i 'I1.~::r.l::1'11.t G~ (, L'L~L~l1:;r.l:;1rtL~r.l (31\ULrt~1~Ii 11~:;1fL111Lrt~ 
~ 

.... 	b 

::~1LU'I1.'11. 1L~L'~LU~LI1l:1~LLJL'(3 rr.'I1.LL'r.ll'I1.1r1.U. 'I1.~'I1.ML'(3 rr.l~~1U.1LUL1~(3 ~~1LU1~Lrt::~11'11.~'I1.ML'(3 rr. 'Ct'0l"tl .. 	0 
.... I f''Ct',f'''''''''' -,.r 

l~~tU.tLUUL~'I1.~~lJ1~11U.::1U~Ii L'~ (, L'L~~LJlfLm1L.!l~11 11::1rta.,1rtG!lo::m1 L'tfLl1!-fL L'Lf~(3 !JL~'I1.l~ 

::LMmrl~l rt(3g L'LU.::~'1 L'1~L'LU.L'~I1U.:;1U~Ii!l'l1.~'I1.(i"L'(3 rr.l~~tU.1LU::L1M1 (£) ULrtLlr1.fur:L'Grr.fu~L~ ~ 

rtLl~I1~::1J1.~1~LI1K!-~LLJL'G rr.'I1.LL'r.lli1-1r1.::~11 (U£) ULrtl1~:;111~L'LU.I1U.:;1U~Ii ~lJ'J1.t G !J~1LHU~ 
• ~'11.~'11. t 'I1.~'I1.fi"L'(3 rr.l~ ~1U.1LU L+'11.~' ~E-L'LP(3~1'11.~1::~rt G~~l'1L'~I1U.::W~1i'l1.(l1 ::1fL1LU U L~ 

'I1.n'L~ULIr1.'I1.LWU~ I; ,.F 0 I 	P 

(3~Ir1.L'(3~~'I1.g.r.l L1U.~L'LI1(3~Ir1.U11mg.r.l L1U.L'~fL11.'-~ U~L'flr1.L'(3~::~!bIr1. t 'I1.l~ (, Ul\Ir1.L'Lf~ L'1~1L'(3rr.'I1.L~UL1 
• 11!-1r1.~~1LI1'~L'L~L'1~111!-L'(31111Lrt~L'~ 'I1.11'11.E-L~U~MLLJW ~~,::~" L~Ur.l (31\l~I1r.l1LU!lfL1L'~U~ 

~ 

,. n. 
~L'~'1lr.lnlr1.1'I1.~'I1.g. I1L1l'11. '1:;~11 L'~ l'l1.'1'I1.t L'~LtA::WL'1"11!-(3~' r.l L~~1MLLJ1r.l~~,r.l~'ru~:;mm(3l\~l3 

n. • 
L'111 L'~ L~!l]:'I1.g.'I1.~J1.tLtAL'~ L~rl (3~'L'1'1I1!-L'~ L~::~"~1rt~rtLl~!l~"L'~l~11r.l1LU !l'l1.I1'11.g.'11.~ 

U1'1'I1.E-r.l L1U.L'~'I1.~L'~" Wnlr1.1'I1.~:;~'1L'L~U'I1.LfLL'~"Wnlr1.1'I1.~'I1.~'fL1L'~U~ '11.~ ,. 
I 

l~UL~1~rt' g~ -O~ 11~:;1'11.tI1M 'I1.(3~L'~ULrt'l1.G~Wnlr1.1'I1.~ (3~ nL'~~1Ur.l11'11.I1'11.E-lr.lnlr1.1'I1.~ ,. ,. 

U.'I1.ML'(3rr.~t'l1.(3~
r',f' ~ 

L'Lu''I1.t'l1.rr.rtM':;~1LUL'1~1U.'I1.M'I1.tlr.l'l1.Ir1.1'I1.~L'(3rr.L'I1.lr1.rtLl~::~'' 1~rt' O£ -g~ 'lULrt::1I'1L'I1.Ir1.'I1.~lliU. ,f" :=' F,f' P '=' 	I'" 'Ct' "'='F' 
'" n.
[li Ir1.t'l1.l~'I1.IJ'!lWUIr1.1'I1.~ fL1'I1.'yI1~~ r.l (3l\~1rt~1LU!l~Wnlr1.1'I1.~'I1.g.I1l!'I1.fL:;fLP(3rt~::~ L}t!lr.l L1U.'I1.~'I1.g. t 

• 1~rt' 000'£ -OOg ~11L'~L'I1.lr1.rtLl~!l rt~::~'I1.(3U::~U~~'I1.~'I1.E-'I1.~'1~'I1.Llr1.rtMU.'L'1U~t'l1.~'I1.E-

• 
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u1i tll L ,rlVf~:: rn LUULL1itll Wl £1 Vi ~n~lVi ~thum~Ll'l~ aJVilUfl1 LilmL1i\i1Yiii~ufhLii.~~lmL1i, 
tlltJ~ 1~ £1aJ LL~::\i1U ii~U~~3J\tl (Watershed area) rt~ViaJ~1..h::3J1rn 178,000 ml1~ii1~LaJ~1 1u 

q

• ~U~l'l1~~ ElmViUEI"l.I E1~1..h::Ll'lI'lLL~11~::ii L~ E1ULL~::~1~LnlJtll1UlJ1L1ru.~aJtll Lumilu1U3J1mi~laJ LL~• 
iftyVilL~E1~n11lVi~"l.I E1~n1:: LL~tll1W1h~rj~ ~uu~ii f111aJ1uLL1~ 3J1n LL~::ii n11~U~~~ (Overbank flow) 

E1ciL~aJEI 
'U 

1~ £1~n1~Ll'l~aJVilUfl1i~ EI ci1n~1.hmL1itll 1::ilJtll1ULL1itllL,rl~1::£1l~::;ffuElcinlJtll~1~U 
, 'U 'U 

~lnl'll~i1I'1LViUEI~~1.J~ EI £13J1~lm~E1m,rl~1::m~-;)~Vil~i£1Ull'l (m11~Yi 2.25) LL~::tll;ffu,.rl~~~ln 
~11ll'l£1 1::~lJtll1uLL1i,.rl~::~~1wlh~rj~~ii~aJaJ1~aJ~::1u~m5.£1~1~ 1::W)1~ L~ E1U ~rjBIl1f1aJ 

'U 'U , 

~~lf1aJ ~~1W1h~rt'~::iim3J1rn~u~~n~ 90% "l.IEI~m3J1m,.rl~uYi~n1u1E1lJtJ 1U"1h~L~E1unum£1u-
• 'U 

~~lf1aJ ~::ii~ltJ~UVi1E1~L1.J1~iuvr~t,hu1UlJ1L1 m 1n~L~£1~nlJm~Ll'l~aJVilUtnrh1~Lii~~u~nmtn 
q. • 

LL~::1::ilJ,.rl1mLlitll L,rl~1:: £11 L~aJ~~;ffu . ~~m3J1rn~u~~n1um~Ll'l~aJVilUfl11~ mU~£11.J1::3J1m 
'U • 

1,200 - 1,500 ii~~LaJ~1~E1tJ 

"1h~1.J ~1 £1rj~ ~ u~::ii ~ U~n3J1 nl'll~ ~ E1U lJU"l.I EI ~ ~ aJtll L,rl~1:: til rh1~iim3J1m,.rl1::lJl £1~~~ 
'U • 'U 

LL1iJl3J1n 1.J1::nEllJnlJ1::~lJJll'l::L~1U~11ll'l£1~ ~~;ffu (m11~Yi 2.26) rh1~Lii~Jlri1aJ~UYi 
'U 

m~Ll'l~aJVilumLL~::~E1~ ~~ LLliJ1L,rl~1::m
• 


~lU1mli~:: EI ci1U1::~U L~ £11 nlJJll'l::L~ 
, u 'U 

1wlh~rj~~uiin11iJ E1~nuJl'Yl1aJ1 U ~UYi~lU1Vi q!"l.I tl~n1~Ll'l~aJVilum 1~mu~1::lJ1L1mh 
n~l~m~ Ll'l~ aJVilum~ EI ci~lU~~~ ::1UEI tl n"l.l tl~ LL1iJ1 L ,rl~1::mVi1E1lJ1L1 m ~UYi1 f11 ~ n11 n11iJ E1~ nu 

, 'U 
.d _ ::-.. 

tllri1aJYi~1T1ty~ E1l~iin11~11~1::lJlJiJ tl~nuJlri1aJ3Jli~ LL~tJ ~,I'I. 2526 'U~Vi ~~~lnuU3J11::lJlJ 

~1~ ') Yil~~11~;ffunWl3J11niJ tl~nuJlri1aJl~~ LL~::lliiiirtyVilL~E1~Jlri1aJLUU1:: £1::Ll~lU1U rh1Vi~~ 
ritl~fl~~T1ru~l~ 'J L-rill. T1U~U~laJ1f11~n11~1::11"15~i11 (King's dike) l~nnrh~l£1l1.JLL~::l~1lJm1 

u 'U 

~~ LL1.Jtl~Lyj E11i~lVi1lJ1.J1::1£1"15,rEl cil~ ~U 1~ £1 f111aJ1L rillli n~ n11ru:"l.Itl~Vi li1tJ~lULLtl::LEln"15U 
'U 

1um1~nBln~1::~lJtllLyjElm1iJtJ~nuJ1ri1aJ 'iilLilu~E1~iim1~nBln~1::ilJtllYil~m1~1~ 
1ULL1iJ1L,rl~1::m ~~t-Jtlm1m1~1~l~LL~~~lnum11~Yi 4.1 1~mL~~~1::~lJtll~~~~LLtl::~lLU~tJ 

'U • 

"l.ItJ~1::~lJtl11u-ri1~tJ ~ . I'I. 2518 - 2538 ~lJ11YilJ1Llm1.JlmLliJ1L,rl~1::m1::~lJ,.rl~~~~~::tlci1u
'U' 'U 

• 
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II. 

• 

• 

L~t.1't1;~~~f1~U{3 {3 rtt.IA~Lr.I1MlltLreLl!ft'L..~tLlA t.~" UrJ L~~nL'It,HC-~~~tLU

. .. .. 4. II. II. II. 

11!~~{3t.~G MC-rJ ~,ft~MLLJ~U.~:;tf1[lrttlAL!"n'yC-G [!tn mtL~~G~L!"I1MULllk1 C-~C-L~ G:;LM't!' rJ ~1:;~" ~G 

rtt.IAL!"L~rn1:rwrn&t1, C-~LV~tLUC-t~l'Ut 1~l1nWn~c-LI1[lc-EX1-t LlA ~~W:;tML~'L!"ft,mt LrtC-~rJG~f1 

UU~ULrt'IULrt~L!"Gt.~U.tt~C-L~{3U~~nt1L.r-'lULrt~I1!C-GtlltLrtLl!ft~ 9l9l 'kfM U~"C-~ L. nG\Jc-J~ 
~ ,. . rttIAL.rJUtLU~~1~~1~c-q1.nU-~C-L!M~~~rtt.!A-L.rL~ru1:lT.um:;~'m'yC-G [!tLUC-t~ln£L~~1:n t 

C-~"~rtLW~WU.tL~rt:;~" o ..,. ~ 

II. 

n~C-{3~~~n~nt ULrtN.{l {3rttIAL.r~~1,.~t4!nGL1~~~I1~ULrJ:;tM~'L.rft"¥!Nm~~:;~~nu." L!"~t LlA C-~" L~ 
II. • 

rtLtrJ~LrJU.~L~rt:;~"n~C-G~~~n~'IU t 1~11C-k1 ~Lt~13nt ~tu.~~n~nt;111 {3~1~11 tLUC-t~l~n~C-GIT.U~n~~ 
II. ~ . 

~~n~LrJ:;tML{1Lr.ft1~UGG~~~U{3{3~:;~C'!AUL~~~~:;~Lr.~Utf1 11M'1tW"C-G~~ t1.V-1 C-G~~C-LI1 f1~C-~f111 .
.. .. . ,. ,. 

nrJ~f11L!"C-{3IT.~~~tLUC-LU.~~~tLlA~tu.n~n\-l11L~rur:rrn:;tf1~~tn~ntrJLLJ~n~:;LtM1tLUc-t~l~n~rtG~~1l 
• II. 

tLU~C-{3~X1-tLlA~U~~~~1U:! ~t~~n~m:;~U{3GrlLI1:;tt~11retIAL!"n'yC-81J~n~UGn'IUt1~11 ~t:;~'mU~1C-lli 

~~n t ~~~tLUrt{3~1C-~U{3{3nl:;~n~C-8~~8t.~LrJ:;tML{1L!"ft1~rlLI1:;t4111 L. C-U~ULllMreL~L!"r&tLU[l:;~ tLU 
II. II. 

C-t~Wn~nt u.tt~u~nt1[l{3p1 n'yC-81J~n~y!-m ~"'~t~C-ML!"I1~:;t[lC-~UG8nl:;~~~nyp:;~1mu~1~~nyp 

nLu.:;tf1~!1.~n~UL~L!" Lrl:;tML{1L!"[t11UL~L!"ny~lltLU[l:;~ n~~lJc-q1.nt rttytL!" n»C-8GtLUI1I1::t 

6£'l ~C-LtL~n1.Hc-~M11~~ IMT.mLC
., II. II. 

U.tt~::~'1Lr.rJLI1::ttLU U.tt~C-GIT.I1G!1.~t:l1!rtLt~num~c-~ tLUc-t~l~n~n trJLLJr G ~C-G~~ntnL~ rttIA 
.... . .... . .... , 

• II. . 

L!"n~C-8[!tLU:;~11~L8:;MrtLt~LHU!tLU U8 ~~lT.tLUI1~trJ~1~11~~Ll\~[lC-~ ~IT.mLC-U.tt~:;~1'L!"rlLI1:;t 
..., b ., 

tLUU.tt~C-81T.118!1.~t:I1!rtLt~ntf18:;~t~nL~rtMu.,c-wnt ~rt~C-~C-8~~C-~ rtHU1 C-WC-~t1C-G~~ c-nlT.l:;tM 

C-8~~ tLtM~L~C-8~~ 11k11mM11C-{3~~ G~ t~rt1 Ol LtuULrtC-LturtLWrtU.C-8~~l1t~W t~re1 Ol Lturl8n ... ~ I .... IC"F' ..... '''' 0 

C-8~~C-{3IT.C-L~urtLt~[l:;~tLUC-t~1~n~'lUt1~l1nt!U~tn~c-~t~rt1 09 -9 ~11C-~n~ L. C-L~C-L~UrtLt~[lf1~ 
• t¥rl~l t~rtml~C-LtL~ ~ {3~t~rtmw ~ 'lULrt::tf1[lt~nL~rtMu.1C-WntC-8~~C-81T.n'!t1'Ln~rtLt~ 

!.W C'!. ~1j.f'/1,11' '/1,l (] lUN1~~ 

(a'l U.C-LtL~) L. C-~ (popad wnla~) I1~UtLUI1L~C-t!1.rtL~ F f ..... I 

II. 

nJ:C-k1:;~~L!"~::t'It.y C-{3 [!lltLrtLk1 ~rttlAL!"n'y C-81JtLU I1I1:;tC-~tLU[lC-{3~X1-t ~t1n[}1C-~ L!"ft'1 UL~L!"C-{31T. 

rttlAtLU~~'X1-t LlA:;~ Lrl ::tML~'L!"[t1'C-{3IT.C-~~rt~'lUt1~I1::LM't!1f1~1C-~L~'It~'It~X1-t LlArt8~rtL~~~tqA.1Lt~13 

• 'It t L~ft~~tu.n~'It\-l111~~1{3~' q..'It~1~E-~~n~'X1-tLlA}:C-L~UnLf1~1:;u.GU~'~:;t[l~L!"I1~::WL~ 

" 

L£' ~ 6£'~ VV'~ O£'~ ~ ~ ' ~ 60' ~ 60'~ ~ ~'~ 60'~ O~' ~ £~' ~ 9~' ~ n~~1 

l6'~ v~'l ll'l lB' ~ v9' ~ B9' ~ ~9' ~ 99'~ 6v'~ VV·~ Bv'~ 09'~ . ... ~~I.'~ 

'~'g 'WM. .~.~ 'WU .~.~ '~'U 'WIt 
'" 

'~'M. 'Wlt1 ·~·It 
p 

·M.·U ·~·It 
-I -

~ 

B£9l -B~9l '~'M uc-q1. Lrl:;tML~1Lr. .. .. • II. 

ft"ULf1~~l~tt~ C-L~ U'ltLf1~1:;U.L!"f1~:;WU~1 L !"11~::trl ~mLf~:;~" ~MC-k1 L!"11~:;t ~ 'V ~C-LtL~ 
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~ . ~G~vU}"l::~"~vl[1GtLUG~'}!L~V1.1 L'G ~~UL~L}\~\L'~L'E::~'tI.ll.Lll.::t[1 

. L'~ft1..[11..~!L'G rr.L[1::t[1L}\tLU~mLU~~'tI.¥L'LrL'tI.\ ::m1 'tI.~'tI.~, mm'\u'l"L'G~~ ~~L'!L'G ~~ 'tI.¥-' 'tI.LlA.::t[1 
~ 

~ll.~tUL'Grr.rLGll.~~rL!tLU~\~LV~G~~l 'tI.LU.::t[1~ll.tLUG~'LrL'~L'G ~~'tI.~'~tL'E}!~V1.'L'G~~L'~ L'L~U 

~ ,. 
'tI.L[1L'~~rL~::t'tI.\ tULll.::t[1L'Grr.'tI. j1.'1 L'tI.V1.~Ll~!3~'I1.l l '~rL'tI.WG::~(li V1.\ 'tI.~tLUL't~W'tI.¥U!mL'G ~~ 

~\~~L'LU.UL~L~L,.lT-1 

. 'tI.'tI. V1.::~~~'::U.U L~L'~L}\'tI.}L}\'tI.ll L'8 [!::~'m~V1.1 L'LU.UL~L~~V1.1..~Lr~ LrL::t~::t[1!3::~ ~\L'~G~V1.l1~ ~UL~ 
. 

~ 

. ~ 

~V1.1..tLUL'LU.~~!3~L'G ~~'tI.q.'l 'tI.LU.::t[1~ll.~'tI.~'tI.\ Lt1.r1~::t~~rLl~G~,L');1.~::t[1!3::~~ ~l g~t~rL~l,::t[1 
. I........ I ....


• L'8~~ ~~L'!L'G~~ jt~~~::tL'8~~ ~&'tI.L~ll.1..L~'~L'8::tML'G~~ ~"~1.. L'U::[1L'LrLL');1.ft"::~"L~::tML~' 
" 
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"lJ El-l:U ~fll1::El Ei:Uln iii ~Ellil'i:u LLlllil 
'U 

1m-l n11iJ El-l n'U.,hYil:u -l1'U.1::1Jl tJ,xl LL~::n11111J11 :u,xl L~ml::"lh tJ ~1iI:U ~fll1::Yll-l,xl~-l tll 

n11';)::rm";11~~IiI~-l
'II 

fI~EJ.J~mhnlJ1u. d'u.~rfl'r.Jn1j
'IJ 

"~El-l1 'U.m-l LYl"r"l :U'VI1'U.mij~-l" ~ El-llid1:U"1fl~ LL~::" ~ El-l"lJ1iI ";1 'VI lh~1 'U.n111::1Jl tJ,xl lli1 r.J,xl~-l, . 
~-l'VI:U iiiL1l11,;):::IJ1,;)1nUl 'U.L1El'U. 11-l-l1'U.ElIiI~1'V1m1:U LL~:: Ln lYIiI1n11:u';)::rln1.J~ El r.J ~-l~" ~ El-l Lmhd' ~-l 

, 'U 'II 

"~El-l ~l'U.l 'VI qjl 'U.~'U.~1"1-l m1,;)::ijYif'!Yll-l nl1L'VI~"lJ El-lJl m:u LL'U.11iI::l'U.El ElnL1.J rJ-lliI::l'U.liln LL~::,;)lnYif'! 
L'VIUEl~-l~Yif'!hi ,;)ln~fll"r"11'U.El~IiI"~ El-l L'VI "hd',;)::";1'V1,rl~1 'U.n111::1Jl tJJl r.J'U. (Storm water) ~-l~LLllJl 

'II 'U 

L-;l1"r"11::m . LL~ L iiEl-l,;)ln ~fll"r"1n11Lnliluru'VI1LLt-J'U.~'U.Yl11i1 LL~::ijm1..ij1il ~11-l1::1JlJiJEl-ln'U.lhYil:u (Lvj El... . 
iJ El-l n'U.,xTYil:u ~'U.~n1-lLYl"r"l:U'VI1'U."1~-lIil::l'U.El Eln) ~-l";11~Yif'!Yll-ln11L'VI~"lJ El,n.tl1'U."~El-l1Jl-l LL'Vi-l• 
Lu~ tJ'U.LU~-llli1 tJli11:U"1fl ~ LL~::,;)lnn11";1,n'U.1'U.LL~'U.iJ El-l n'U.Jlth:u 1'U.u';)';)U'U.~-lLll Lnlil L'VIIiln11rnJl 

L"r"I 11:: " ~ El-l ~1 'U.1'V1 ru';)::ijU1::1i11::1Jl r.J,xl LL~::~mit~1JJl 
... 'IJ 'II 

LL~::n11L'VI~"lJ El-l ,xl1'U." ~ El-l';):::D'U.El tin1J m1"11J":U"lJEl-l ~lUnn111::1J1 r.J,xl LL~::~Un-ll'U.L"lJ iii 
'II • 

"~El-l~ tJ'VI ~n1'U.~'U.~1"1-lm1 L-ll'U. "~El-l LL~'U.LL~1J "~El-l ~11i1"r"1111 "~El-l"r"l1::1"11 'U.-l 1'U.U,;),;)U'U.• 
rJ-l1iLtJ'U.L~'U.Yll-l" :um" :U~-lL~i'1J "116.iii.r.J:U El til-l :IJ1nLL~:: 

":U'U.l ,,:U Yll-l oJ1L~:IJ1 nun L"r"I11::1::1J 1Jn11 ~fl-lU1::1i11::1Jl r.J oJ1 L vj Eln11iJa.J n'U.Jltil:u LL~::" rnfll"r"1Jl~ 
'IJ • 

~lLtJ'U.ElU~11" ~lT1ru. ... 

1:;'VI11-l-ll1-l t)1iI LL~-l1::~1JJ11 'U.f1 ~ El-l,;):~IiI~l ~ -l:lJ1 n Jl~L 'VI ~ ~-l"" ~El-l LU'U.L WtJ-lJ1L~tJ,;)ln
'U 'U 

1::1J 1J1::1Jl r.JoJ1";11~" rnfll"r"1 ,rl~l:1J1n tf1'U.1'U.t)1iI r.J'U.tf'U.,rl r.J'U.,;)::LU L ~El,;)l-l,rl L ~tJ1'U." ~ El-l11~1~-l ijn11
• 'II 

~1J,rl El Eln~LLllJl L,)1"r"11:m ";11 ~Lnliln11~1m Yl"lJEl-l,rl "rnfll"r"1,rl~-l~;}'U.nll1 'U.t)1iI LL~-l 
\J \I II cu 

,;)In"liEl:U~n11~liIliIl:u''rnfll''r''1,rl1 'U.~'U.~lm-ln11LL~IiI-lll fI rnfll"r"1Jl1'U."~El-l~l'U.:IJ1mr-lij" rn 
\J II II II 

fll"r"1 ~l:1J1n (liIl11-l~ 2 .29 t;-l 2 .34) n1-l L Yl"r"l:U'VI1'U."1Th~.J LLnL"lJUru'VI1" rnfll"r"1,rl~l tJlrrm1~1.J 0\ 
.. ~ .. J 

L-ll'U. nl1~1-l~1 tJ,rlli11:U"1fl ~,;)lnLLlllh ~1iI ~-lLfI~El-l L~:Umnlf'!1'U." ~El-l LL~" rnfll"r"1,rlfiL3J~,r'U.LrtEl-l, 
,;)In rJ-lij,xlL~tJ~1.J~ mJ~-l:Ul,;)lnUl'U.L1El'U. h -l.Jl'U.ElIii ~1'V1n11:U LL~::LL'VI ~-l LnlY1iI1n11:U . ~-l rJ-lLllL~t-Jl'U., 
m::1J1'U.n11U1UIii 

LiiEl-l,;)lnm"1-ln11~1'U.1'U.:IJ1n~ril~-l~lL ii.'U.nl1ElEi1'U.~'U.~1"1-lnl1 1'U.El'U.lf11i1 el'U.1n~tll1f11-l 
'II 

. .Jd .... ::. R G". do 
n11"lJ El-l n1-l LYl "r"I :U'VI1'U."1 LL~::'VI 'U.1 r.J.Jl'U.Yl Ln tJl"lJ El-lYl-l'VI:U iii L~1,;) ~:U1J1rnEll';)"1f1 tJ ~1iI ~ fl n1::Yl1J ~-l LL1 iii 

• 'II 

~El:U"lJ El-l "rnfll "r"I,xl1'U."~El-lflltJ 1 'U.~'U.~1"1-lnl1L~ n11U ~ El r.J~-l,rlL~r.J tf1'U.1'VI ru~-l,;)l n~ij LL'VI~-l. ... 
rilLii.1iI (point sources) LL~::LllijLL'VI~-lThLii.1iI (non-point source) ';)::rm111J11:ULL~::1::1JltJlli1tJIiI1-l~

'U 'U ~ 

h-lU1UliI,rl L~tJ LL~::';)::Lllij,rlL~tJL 'VIm"lil:Ulfll r.J1 'U." ~ El-l:lJ1nLn'U.LU fll tJ1'U.1::1J1J" ~El-l ,Ill'U." ~El-l 

,;)::ij L Wr.J-l LLTl,rl~'U.~L 'VI ~ :IJ1,;)lnflltJ 1 'U.~'U.~1"1-lm1 LL~::tll n1-l L Yl"r"l:U'VI1'U."1L~LLn1"lJ LL~::1.Ji'1J1.J1-lm1 
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• • 

• • 

II 

u 69~ :-u.~ 

~ 

• 

l'~~1A11 l'L[1 (3 ~11 1A!t1l'E ~'t\~'t\~l'(3 rr.l~ ~!.lA.!.LUL!.~~ ~11 rtL~ 
~ " . ~ 

~l~11L!\fU1!.LU~~!.LU(S::~'t\ll~~[lL~.cml'~ !.LU't\U1L~!.LU(Sl'(3~::~~'t\ l~C-~1!.LU!.~Lrt't\QmL~U1.L');\f1.~
" ," 

rt LJ1.!.LU C-!l'~~C-L[1(3 rt~f1.U~r..LU(SC-(3~~~II U~'t\Q1L~(3!JLrt't\J:~~1~f1.lA.::W~I'm~l'~ Lf1::!.f1r..LU(3 ~1 

C-~rtlr.. (, l'L~!.LU~~'t\ur-t Lrt~L~Lf1.L');\f1.~!.LUUL~LrtU~IA~IA1L~(S,'t\~'t\~C-(3 rr.l~~tlA.!.LUL!.~~ 
" " ~ " 

11 ~1!.LUl'!.~1~'t\~'t\ t ~L~Lf1.(3 [l.UL~L');\f1.~!.LU (S !t1I!.L(3~Ut't\~ ~~L't\(3't\t ::~,,'t\~ 
, ". " b,. b r\ 

't\~l'(3 rr.l~~!.lA.!.LULIAf1l(lUL~C-(3'!)1!.~'t\LlArt MlA.1nu't\t 11 LV~rt1Al'~~L~Lf1.(3 [l.U L~L');\f1.~!.LU~ ~rtLI1 LI1 M 
~ I ~ ~ 

l'~ L~n~1A!.~'t\Lf1::!.f1!.LU(3 ~1l'~l'L[1 (3::LMm11 ~1 ~rt1Al'~Lf1::!.f1Lr~~t:I!.LUf1.~f1.11~1(3~1ULrtl1 (3.tt~ 
~ ~ 

m Lrt81.'t\Q1L~(3 !J~C-~ 't\1(3~r..~rt1y~Lfl.U~'t\L~ V6"O mLrt::!.f1,tL t Lrt~L~Lfl.Lrf1.~!.LUl'I1~1(S::~11Lf1::r..f1 

Lr~~t:I!.LU(3~m~L,l\'t\r,;1L11::!.ML~'L,l\!t11 UL~L,l\,tLt rtLI1 LI1 M~1n~lAW't\Lf1::r..f1!.LU c-~ 't\J:rt~1~L!.~~ 

(SL~f1.M (9C"6 ::~1' 9C"6 ~C-Lr..L~) Lf1::!.f1L');\~~t:I!.Lum Lrt81. L');\~Wl'(3 rr.~g~UL~'t\ll~~[l 
, " " 

(, C-L~ 

~~'t\t Lf1::!.f1L');\~ ~t:I't\Ll'n111 ~1~llL(1r..LUf1.£~1l'(3~l'E ~2-t~Lf1::r..f1L');\~11 l'!s111 l'Lfl.'t\/}1r..~'t\LlArtMlA.1nu 
" , " 

~'t\¥'t\ t 11 LV~L~Lfl.(3 [l.UL~Lf1::!.flLr2-t!.LU (S::~L~lf11 l'~ rt~L,l\'t\L.[r..~Lrt't\/}'L~fl.M!tVE f11l~ .. 
11~1~11 f11l¥rt!.W~~'t\tH!.LUfl.£IAL~::LrtlA'r..l~rt~(3 M~!lilAt't\l~ L~MLvm~f1.(3~ ~lr..~r..LUUL~ 

~ ~ ~ 

l'~11 (3.tt~~f1.~!.LumLrt81.~"l'11 ~,L~l1~(3 ~~fl(3~tLrt~L~Lfl.L~fl.~ 

b b 

r..Lu(SC-E~'t\ll~~[l't\tl'~ ~lA..mrt81.::~"r..~'t\LlArtMlA.1HU~'t\~'t\tl'~ 6"C l'~ ~rc ::~" S"C l'~ ~ "C ~C-Lr.. 

L~'t\tC-~~m~ [,l'L~rtr..!'U~~(3 ~1A~~r..~fl.£IAL~::~1mV1~f1. ~v1f1G!.LUfl.£ IAL~2-t Lrt Lrf1.~!.LU(S~~L~Lfl. 
~ 

(3 [l.'t\l't\L~~g~fl.~,r..LU (S~111 ~1r..LU l'r..~ 1~'t\¥u (3't\11 LV:: ~"'t\t 11 LVC-¥'t\~~tLrl'(3 rr.~ rt (3,tr.rt l!.f1.Ufl.~1::~" 
b b 

rt~fl.l~LrtL,tr.' ~Ur..'1't\LC-l1l""IA't\Q' rtr..WIAL~ ~(3n!.lA.::!.u W!..!lWLI1 M£lA.rtW ~L~Lfl.L');\l'[3 U 
, " 

~LI!)LIlL't1. g"Z"v o 

" 

fU IAt 't\ l~'t\/}'~1lL~uC-~LlAfu1:11'mql.(j!.Lrt~ 

~'t\~'t\tl1~' L');\~iLL(1f1.f1.::r..::~ml~' L');\rtlW.l!.f1.f1.::r..'t\ t ::L!.M' (~) 11 (3.ttfu~L~rtLl~(SL~(3!J::I!.LttMLVm~ I............ .... 

.. ) ~ . LIAf1l1:::~" (u ~ 11 (3.ttfl.~::!.'t\W"[1 (3fl.~ l'LlA.fl.lA.::!.U ~t:I~~,J1.t (3 ~l'~c-E't\~'t\[':I" C-[3 rr.l~~!.lA.r..LU lLl1 ::11::!. 

::~"l'L~U::I1::!. ~::11::!'C-,..lA.~~L't\(3't\tf11(3 ~ (6) C-L~u't\Lf1fu~~rtLl~(SL~(3!Jl~" [, 't\~LlAn.1[lfl.~fl.11 ~,
" " , 

(3 (S' ~" fu~~rtLl~(SL~(3\J::~LttMLvm~LlAfu[llf" l'~ (u ~) UltuUt!tW'1't\~l~L');\MLvm ~(3 ~fl.~C-LlA. 
'" " b,. IP " .. 

fl. lA.::!.U ~t:I't\/}1't\~'t\¥C-[3 rr.l~~!.lA.r..LULIAf1l [lL~~1(3!J l'~'t\~l'~ 't\LJ:!'~Lrt~W1~L r MLvm ~(S l'E't\1l~1!.1: 
.. . 't\ t c-~ 't\~ l~L,l\l' (3 rr.~IA1!.LUl'LlA.~\:!l'~f111't\11 ~f11!.LULIAf1l[l~~'J1.t (3 ~~L(3't\~'t\~l'(3 rr.l~~r..lA.!.LU 

• 
~rt lAC-,.. lA.U (3't\ fl. (3r.. 

" (I 

lA.'t\M::~mLUn~llA.'t\M(3 ~Ulfl.l'LlA.f1.lA.::W~t:I't\f11::I!.l'l!ol1l~n, ~L(3::~l'(3 ~~'t\' L't\IA' LlA. (3 M~L[3::~::I!.U f' ..r F' r I; p .... 1 • k J, ':" t, 0 
t

I 1d 

~ ~ 

l'(3 ~~~L'~11 Lf1.::!.~'t\~ l~L,l\ ~~'L~~t:I ~::!.f1l'L[1(3 ~!L~!.LUfl.fl.::!.::m'f1 L!l't\rr.fl.fl.::r.. 11 (3 t-:l ~rt::11 rr.'t\rr.f1.~' 

umLlMtM.u.'~lu't\~'t\~'t\r~GI1.c.~~tU.t.LU~GI1.IlG~~c.1'C-~I1U.::t.Ut:lHLRU~t.LU 
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rt(l~IK1'C-~nu.::LU~H't\(!'::Lf1LLU OL~ 

~ 

.,. ~ 

'I1.U1L~lH,LIl~'I1..!l.U [!1:;~"~,p~LLJN31T.~~[!~1rr.fJ ~1L!A~tf1rr.k[1tLU~t fJ lJl'.::~'I1.~ ~fJ ~WUt~~~~l '11.'1 ~[! ~~ 
.. " . . n. to 

rr.~:;t~~lll!AL.r'11.~~[! I}l'l1.11 ~L~tLU:;LtM1 ~nfJ[!'I1.~'~1..tL~ fJ~W~[!f1.:;~1' L.r~LU.t~ru~tLU~[!IT.fJ.v 
b b 

~[!~[11l Lllm~rr.l~lltLIl~~ll~~Illt ~lJl'.~Lrr.'I1.t l~mLl~~~::~11~l-::t~[!~[!~1'I1.~1tLU~t L~~L.fUttLU 

~~t!'f1..~L~[!~~~:;~1'tWL[!rr.fJ~1:;t~~tLU~~lll~"'I1.~lt't~Lt~tLU~tL~::~UL~U[!'I1. l~" [, ~L~U~\{1. 

fJ ~'11.'I1.11 ~[! rt.t~Lt~tLUl~'I1.rr.lll!AL1t~~tft1..~lll!AL1t'11.~ ~[! 1}rr.rr.:;t:;~1' L1t'l1.~'I1.~~L}~tLU~13~'::~11 MLLJ 
~ I" ... " I 

~u.g::t[1~nfJ13[11..'11.~1~13 (;1'11.t t~Lt~tLUL\{1.1U Lt~mtLU'I1.t fJ lJl'.lltLIl L~~~LJL~LU.t~lU~tLU~t L~lltLIlL~ 

:;~ rr.fJ~1:;t'I1.~'~LfJ 13U~\{1.~13 ~~'11.t L1t'l1.~'I1.~l'l1.1'~L}~13 ~tLU~~~1..fJ~l Ill!AL1t'l1.~~13l}tLu~t~l 'I1.Jl'.1 
" " " 

'11.~ [, 1l13}M [, ~L~'I1.L~L\{1.IULtrt.W"tLUrr.~I.'13~~~13~~t [, ~L~tLU~t~lUl'l1.~tLU~~1..~EI.'~lllt ~LUL13 .. b to b 

MLLtm~'I1.L~L\{1.mLt~~tLU'I1.t tLU~~L\{1.1lLfJ LfJ M~Wrr.G.!l.~~rr.k~'I1.L~fJ li1.\{1.:;~m~'I1.L\{1.IlMU.1~W 

(~:l'l ~~ ~l'l ~~UL~) l~1'~13L\{1.IULt 
b b,. 

~kl"W~~Lt~~ ~LUL13MLLtm ~'I1.L~L\{1.ruLt~~1~t L~~E-~~t~Lt~tLU~~1~J~~Lrr. .N~~~t~Lt~tLU~13rt. 

l~~13~~IlLl~MLLJ~:;m1l~mLl~ U~'I1.j.I~13p1'l1.j.I~l1L~11~lJl'.'I1.tfJ~l Uf113t'l1.t [, ~L~L~l1~lJl'.rr.~~t~fJ~l 

!l't1.MIl~1l Ll~Il::H~Lt~tLUMLLJ~:;mlltmLl~ Llf1MLHU~tLUUL~ (H"l U.~LtL~) t~'t1.L\{1.IlMU.1~tU .!J ".." F=" ~. I=" f" 

~'t1.~'t1.t [, ~L~unJl'.'t1.tt~Lt~tLUMLLJ~tLumLIl:;t[1tLU~~1..::~11 (g~'l ~~LtL~) t~'t1.L\{1.IlMU.1~tU 

~GIT. [, ~L~~'I1.~'I1.t't1.l~~~1L~l1nJl'.'I1.tt~Lt~tLUMLLJ~13~~t:1~~~ (9~"l ~~UL~) L~l1~13~~
• • LIl't1.~Il~1~~'t1.fJllt'l1.l'l1.L~ .t~'t1.L\{1.IlMU.1~WU.'t1.M'I1.tLlrr.MLHU~tLUUL~~!l. fJ~1~LUL13~U'tLU~Grt. .,. ~

F.f'· P f'" 
• b b 

~'P'V\.~V\.1~U~\{1.~\{1.1L~'I1.r}1t~Lt~tLUL~~1..'t1.~1::~LIl't1.L\-l ~~LUL13MLLJm~'t1.L~:tUtLUMLLJ~UL~~'1 tLU ;. 

~wl~'I1.~ml'~rr.'I1.t~LULGMLLtm~13~ (, ~t~t~~LU.f1U.::tU~t:1~~p~t 13~ft1..'I1.~'I1.~~13rt.l~~tU.tLU 

• ~LUL~M.LU'tU~ L'Z'P 

n. 1'\ " .,. ,. 

rr.m, [1tll~'~LfJ13,tr.t LIl~L~Lrr.L1trr.~tLUIl~rr.l~tLUt~LIlL1t~1..~Lrr.~k~LLJLll [11..13 ~U~L\{1.IULt
.. 

'I1.~'ft1..::~rr.U.'1~'I1.~'I1.!-I"~G rt.l~~tU.tLUL\{1.IULtU LlllLfJ:;fJ:;t'11. t fJ LlA~~~~ ( ~) ~~fJ Gl1.l~~tU.tLUL\{1.1ULt 

:;~" (u~) fJ13l1.:;~rr.U.::tu~~~Grt.rr.~::t~1m~'I1.L~'I1.IJ'~~~E'I1.~~~1~rr.U.::tU~t:1~tL~:;~~ IlL~~JUtl\ll~ 
• • n. • 

n~13 ~fJ\{1.ft1..:;~,(t'1~~ ~~~~::~~'I1.~'I1.\-l" ~13rt.l~~W.tLULt~,g ~~~.tA-"~L~G~L~Lrr.L1trr.~tLU~fJ\{1.tLU~~1..
.. 

G~1 lLfJ::fJ:;tL~l'nJl'.'I1.t:;~" (l) n~U'I1.L[1'11.~'~~~~:;~~L\{1.IULt~Grt.IU~L~IlLl~'I1.l~ (Ul) ~L~U'I1.L[1 
n. 

~::t~ rr.~~LU.rr.u'::W~~'I1.IJ'~~~ll~" I.'Ll1~~~~::~~'I1.~~~,~rr.U.:;tU~t:1 ~~~L~Lrr.L.rrr.~tLUmLIl81 

~~IlLfJLfJM~1..~Lrr.~k~LLJ~UL~~~\{1.~L~u:;fJ:;tL~l1nJl'.rr.k\{1.~ (£) 1l~1'I1.Jl'.'~GULIlIU~~IlLl~~ 

~llL~G!J:;~L\{1.IULt~GIT.IU~~ftLl~'I1.l~ 'I1.,Ct~~Lt'l1.Jl'.' (U£) ULIlrr.~:;t~:;~'m~~Lu.'I1.IJ'~ll~'I1.~~~'~rr.U.:;W 
1'\ I\t It ,.,. 

~t:1 'I1.~'I1.,g L~l 1:;fJ:;tnJl'. '11.~l.mtrr.ft~~L~13 ~L~Lrr.L1trrntLU~ll~fJ\{1.11tLft~ft1..~ll ~Lrr.~k~LlJLll~~L'I1.13 
.. " .. 

'I1.t[11..G~:;~1' (£) ULIlIU~~IlLl~~:;m' (U£) rr.~~LU.rr.U.:;tU~t:1'11.1J1'11.~~~'~rr.U.:;W~t:1L~G!J~~ ~'11.~
* "b It n. 

~L~G~1..l~\!JtU.tLULt~,g~fJ\{1.11tLIl~ft1..~ll ~~" ~~~~'I1.~'I1.\-l'1 ~Grt.l~~tU.tLULt~,g~t L~~L~Lrr.L1trr.~ 
b • to • " 

tLumLIl81~~::~111l~rr.l~tLUt~WUL~~G~1~" 'I1.~'I1.!-I'1~Grt.l~~tU.tLU\!J~'~tG~~L\{1.ruLt't1.IJ'~~13'11.t .. n. • 
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~ 

~'U1ifffl tltl1::Lfl'Y1~1\1 ') fl mfllwJ~11'Ufl~ fl\l fl1~LiJu~"ll'ii~u fl nii\lfll1:IJ fl~3J ff3JU1rn"lJ fl\l'Y11W rnn11u, , ~ 

1::UUUL 1 f1 1'Ufl~~'Y11W rn m~lUULlf11'Y1 rn"lJ fl\lfl ~ fl\lfll tI'Ufln~'U~lm \ln11Lfl tliifl113Jfl~ 3J ff:IJU1rn, ~ 

:IJ1n LL~L~fliin11t1~fltly;"\lJ1L~tI~lmL'VIiil\l~1\1 ') ~\I ~flNfl\ll~ tlm\l ~\l1 'Ufll tl1'ULL~::fllt1'Ufln~'U~lm\l 
~ 

n11 Yll1iflmfllwJl~~~\I, 
1Un11~ 'Uy.J fffllW'Y11W rnn1~1'UULlf11'Y1 £.111'Ufl~ fl\lfll tlUfl n~'U~lfl1\1n11~::~fl\l1oiL1 ~1'U1U 

~ 

:IJ1n Lrtfl\l~ln~'U~ ~1'U1'VI ill 5\1LiJU"ll''UU'Y1~Lli L~1ruLL~::LaJiJl1\1\11'U'U1U~J1L~tI~\I fl £.l1'UU1L1 md 
~ ~ ~ 

1 fln1 ffL~ til ~'Y11W £.11 n1~1 'Uih1 f11 'Y1 tll1'Ufl ~ fl\l L 'VI iillit~::~'U~1$) fl ~fl \lYll n111humi'1 L~tltl1::Lfl'Y1 
~1\1 ~ ~\I~:IJ1~lmL'V\~\lUlm1fl'U h\l\ll'Ufl~ff1'V1 n113J LL~::~'U~ Ln'1~~1m1:IJ1~ tI~l\1J1L~m~:IJ fl fln• 
~1nfl ~ fl\l~\lfi fl'U"lJl\1~:: LiJ'UL~fl\l rnn 

fll~n ~111~ tI ff1t1I.~ilii 'Y11W tJ1 n1~1'UULlf11'Y1 tJ1"lJ fl\lfl ~ fl\l~\lfll tI 1 'ULL~::fll tI'Ufln~'U~lm\l• 
m1L'VI~ fl fl ci'IXtJ tI:IJ1nLrtfl\l~lnflllifllWJ1~ ii\l LL3j'm1'Y11~~1"lJ fl\l~'U~'U~::ri fl1~Ln~ 11ru'VIl ~f1'Y1l\ln11I.'VI ~ 

'\J q 1 QI 

"lJ tl\lJ11'UT1~:m\l~l\! ') n~l:IJ LL~maJl.~!kmm::'Y1ul~tlm\l~tl~llifllwJl LL~::1::UUULlf11'Y1 tll1'UJl LL~fl til\! 
1~ 

'" • .c:to A ..... I .c:..A A ..::lI ..... I .A 

m')'YJ1~m"lJfl\l LL~'U~'U3J ~ ~m::'Y1U'Y11\1 flfl:IJ ~m::UU'UL1m'Y1 rn LW11::L:IJ fl:IJn11'Y11~m"lJfl\l LL~'U~'U, , 
Jl~h~'U1.3Jff1lJ11tll.'VI ~ ~l3J1iTI":IJ"ll'l~l.~ Ln~n1TIr\l LL~::'Yil3J1'U~'U~~'VI1fl~'U~~iin11'Y11~~13J1n ~\ln11, 
t11::Lii'U~ ~m::'Y1U ~m::UUULlf11'Y1 rn1'UJl"lJ fl\lm1'Y1'U~~1"lJ fl\l LL~'U~'U i1iL~ 'Ut1ii~~ m::'Y1U'Y11\1~utll'U, 
n~l\l (2n) LL~Lrtfl\l~ln~'U~~n~l~'U1'VIqjl.mum~~ulLu'ULii fl\l'VI1fl~fl ~fll~tI LU'U~~1iml:IJ ffl~qJ 
"lJ fl\lUru'V\1 ~~m::'Y1UiiUfl tI (1) 1U-n-l\11:: tI::L1~l &"m~::1:: tI::n~l\1 "lJrn::~iimnJ1utl1\l1::UU ff11Jl1mtllflfl

'" , ~ 

fllt11'U~'U~~n~1 ~~m::'Y1U~Ln~~'Un 5\1fl\lLu'Um'U~ULL~1::~UUfltl (1 n) LW11::1::UUU1\1 ~'UL~rim~tl\l 
U~TIL~tlU~'flmL~l LL~::1::~uml:IJ fflT1qJ"lJ fl\liIqJ'VIln~::Ufl tI (1) ~l:IJLtI~n tI 1'Ufl'Ulfl~1::tI::rnl Lnfliin11rifl 

fffl\l1::uuff11Jl1rntllflTlLff1~ff:IJu1rnLL~::iin1nJ1utl1\1flllifllwJ11'UU1L1 m~'U~~n~l 1::UUULlf11'UJl1'U, , 
oJ'.d... .. .. .J' 

~ 

.. 
~ 

• 1..!:'. I 'i'" ~, Vltl1I

W'U'Y1f1n~ln~::~"lJ'U LL~::,;]:::lJe.J~m::'Y1U'Y11\1Uln~fln11-1Ju1:: LtI"ll''U"lJfl\l1::UU'UL1f1~fl L 'Ufl'Ulfl~ (1 p) LL~:: 

ml:IJ fflT1ru"lJ fl\lflllifllwJln';]:: L1J'U11ru'VI1~iiTl113J ffl~ruUfl tI (1 ) LL~::lh::"ll'l"ll''U~mn:IJJl n,;]::~I:IJ11tl1i 
. ..., , QI QI 'U 

t11::1t1'1nl'l~mh\I L~:IJ~ 

.. 
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• • 

• • 

• • 

4.4 I '1""1.1 '1 ~ ~ 
flmfl1nT'H~ 'l~L~~CWllf)\l3J"UHJ (Human Use Values) , , , 

• 

4.4.1 t.I"i::2f1 n"i " 

~1trr\.l,1.h::'nn1"1Un1"...:IL YlyuJVl1umihh:::IJlm 10% "1.Ie:J...:I~1U1u1.h::"151n1"~...:Il.h::LYl~ Liie:J...:I
• 

,;)1nm...:lLYl'Y-l:JJVl1Ufl1"LiJULiie:J...:IVI~1...:1~...:ILiJu~urJn~1...:1Yl1...:1L~1"~~ih i...:lfl:JJ ~mJl'il.lUll1"1":JJLL~::fl11"Un 
• 'IJ" 

f11"e:J...:I ~...:Iyi11""ijU1"::"151n1"L~:JJ~Ue:J U1...:11"1~ L11 ~...:I e:J1';)n e:J1""Ln~l1qJVl1 ~1...:16) m:JJ:IJl ~...:I~e:J...:Iii fl11"11...:1 

LLt:-IULiie:J...:I 1"1:JJti...:lfl11"U11JU1"...:I1"::1J1Jfl11"f1:JJU1f1:JJ"1.IU~...:I fl11"iJe:J...:Inmi'1l'i1:JJ ~...:Ilum1"1...:1~ 2.3 LL~~...:Ifl11"
• 

L~1Jt~"1.Ie:J...:IU1"::"15'1n1"lum...:lLYl'Y-l:JJVl1um tJ 'Y-l.~. 2513 ti...:l 2533 LL~::~n'll...:1~ 2.4 LL~~...:Ifl1l:JJVlUl
• 

LLUUU'l::"151n'l'llm"1.l~"1.Ie:J...:Im...:lLYlYl:JJVllUfI'l tJ 'Y-l.~. 2533
• 

er~'llnl'lL,;)1qJL~1Jt~"1.I e:J...:IU'l::"15ln'l~l:JJYl::Lihm'llH!lf ~...:ILL~~...:Ii.ltU~11"1...:1~ 2.2 LL~~...:Il""L~u 
11 f111:JJVlU1 LL U U"1.I e:J...:IU1"::"lJln'llUn1"...:IL Yl'Y-l:JJVll UfI'lii~1L~"1.I~ ~...:I:JJln Ld mmrJ1J Lfi rJ1J n1JU'l::"15ln1"~...:I 

• 'IJ 

U1"::L Yl~ n1"...:IL Yl'Y-l:JJVl1Ufl1"~...:Ii.~11...:1LLt:-IULyje:J1J1fl1'lu'l::"15lml1~Vl11J e:JUlf1~t~mu'Y-ll::tfl1"...:Ifl11"fl1'l
• 

iJ e:J...:Inmi'1l'i1:JJ fl1'l1"::1Jl rJth LL~::n1'lthu~ti'l L;rJ ,;)::~:JJ1'lrliJ e:J...:InUfl1l:JJL;rJVllrJ~e:J1,;) Ln~~u1~1U 

e:JUlf1~~...:I~~ :IJl'lrlU'l::LiiuLtJUfl1"1.1 e:J...:I L~ ULL~::hi ~1:1Jl'lrl~fl11U'lU"1.I e:J...:I L~Ui.~ 
'IJ 

lu"lh...:lLlt:-lU~'il.IU1m...:lLYl'Y-l:JJVl1umUU1J~ 5 ('Y-l.~. 2540 - 2544) U'l::"151nTIJe:J...:Im...:lLYl'Y-l:JJVl1umiiLLU1 

t ~~,;)::L~:JJ~UU1"::mm1e:J rJ~:: 1.90 ~e:JU m~U'l::"lJlm"1.le:J...:Im...:lL. Yl'Y-l:JJVl1umL~:JJ~u1Uer~1"1~fie:Jm'h...:l~L"lfu. 
. 

iiiit:-l~:JJ1';)1nm~er~1"1m1"Ln~"1.Ie:J...:IU'l::"lJ1nTIJ El...:lm...:l LYl'Y-l:JJV\1um~~~...:Ie:J m...:l:JJ1n e:Jm...:li.'ln~ m...:l LYl'Y-l:JJVl1um 

';)::£T...:IfI...:ILiJu~UUn~l\1"1.1 e:J...:Im1"uw~u"1.IEl...:lU1"::LYl~ LL~::m~rillWnl...:l"1.lEl...:lLLt:-IU~'il.IU1m...:lLYl'Y-l:JJVllumUU1J~ 5 ii 
'IJ • 

m...:lLYl'Y-l:JJVllUflr,)::iim1"uw~udh~fu.h:::IJlmu~:: 59,000 ti...:l 72,800 1"1 rJ 

U'l::"lJln'l~1u1V1ru"1.le:J...:Im...:lLYl'Y-l:JJVllUfI'l (U'l:::IJlm1e:JrJ~:: 73) e:Ju1ulmL1"...:I...:I1U (e:J1rJ 15 - 59 
v " 'U It 

tJ) ~1U~LV\~mtJuU'l::"15lm1 U 1 m~...:Iw...:l (~e:JU'l::"lJln1"lm~mL~::U1"::"15lmlrJ~...:I e:Jl rJ) t~ rJiiU'l::"lJln1"lrJ 
'IJ • 

L~n:lJlmtJu 2.5 ti...:l 3.0 Ll'il"1.1 El...:lU1"::"lJ1mlrJ~...:I e:J1 rJ t:-I~n1'lm~U'l:::JJlru.U1"::"15lm'l::1J';hu'l::"lJ1mlrJ 
'IJ • • 

~...:IW...:l,;)::L~:JJ~uluer~'ll~~l:1Jln (1e:JrJ~:: 0.77 ~e:JU) "1.Im::~UJ::!'jfln1"lmL'l...:l...:llt1.,;)::L~:JJ~Uer~1"11e:JrJ~:: 
2.32 ~e:JU LiJUt:-I~1""u1"::"lJlmlmL'l...:l...:llUiii~~1U~...:I~ut~rJ~1~1J (,;)ln1e:JrJ~:; 72.4 LtJU1e:JrJ~:: 73.6)

'IJ \ 

n11"ii i~~1U"1.I e:J...:IU'l::"lJln1"lrJ LL'l...:l...:l1U~...:I L -rlu iiU1,;)::~:IJl'lrl-rl1 rJ~e:JUfI~lrJlll1"::"1.Ie:J...:In1"...:ILYl'Y-l:JJVl1um1 U 
'IJ • 

fl11"1""1J1m1"LL~::~1~~fl11"LLnU1"::"lJ1mlrJ~...:I'Y-l11~'l::~1JVlrt...:l 
m'l~nHlmTIJmrJ~T~lU1UU'l::"15lm,h...:lu 'Y-l.~. 2513 ti...:l 2533 ffl:lJl'lrlU1rJlll'Y-le:JU1Tl~"1.IEl...:l 

tJU1UU'l::mn'l31"::~1J ~u ~...:I, ~1 LL~::u1un~1...:1 ,;)lmh...:lu 'Y-l.~. 2533 n...:l 2559 ~...:ILL~~...:Ilu~1n...:l~ 2 .5, 

0 .... ..i.Jll 
'IJ 

..... 'l ... ..t..it 'i.-r'1 .... 1 .J i. .......2.6 LL~:: 2.7 ~l:JJffi~1J L'Y-le:J"lJ VlLV\U11 U1J1"nm'Y-lUYl m...:lm1"~u ume:JU1Tl~v:::JJlJ1"::mnme:J1vv:: ~'l1Jt:-I~ 

m::Yl1J,;)lnmm1"~~1"1.1 e:J...:I~U~ULtJutJu1ULm1~ LL~::rrl'Wvl1" ru.lfl11"U1 rJlllYlU1::"lJlnTI::~1JU1Un ~1...:1• 
..t ~ .J , 1 '::'1 .... I ...

"1.Ie:J...:IYlUYl LfI1...:1m1 (ffin...:lYl 2.7) v::'Y-l1J11 UlJ 'Y-l.~. 2549 LL~:: 2559 v:::JJlJ1"::"15ln1 5.98 LL~:: 7.29 ~lUflU 

~l:JJffi~1J ~...:IU1::"15lmLVI~l'dv::~e:J...:I LtJu~~lm1Jm1"~ LL~vlnm...:lLYl'Y-l:JJVllUfl1"LL~::VIU1 rJ...:I1U~11J ~~"15e:J1J1 U 
'IJ 'IJ • 

.. 
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• • 

•• • 

~lnm1Ln~~U~l1.YlWl rl'ler~1lrT.J~\1LLiil::L~"11111{liil~er~nm1Yl1~~1"lJtl.J~l1.~Uiil.JL~ .JU, ,~ 

1.11::111 mm1ri tl ,,1l.Jlfl1.Jmn'l1tl1::uu ~lll1nl.1J1Tlfl LLiil::~1l11mUm1~::~tl.J L~3J;ju113J~.J'h1i-;ilt1
'OJ 'OJ• 

1l1.m11h1.Ji'nMl~1 tI ~.J~::Lill1.~ iiln1::YlU1~ t1~1.J ~ tl m1')~LnUTllMtllm"lJ tl.JU1::'lfl'lfl1.~ tl rJ1l1.~l1.~ 
, 'OJ 

• 
lfl1.Jnl1~tlLU1l1.tll1.lfl~ 

m1U1::Lljl1.~ iil m::Ylu~.J LL1 ~~tl3J~lnm1Yl1~ ~1"lJ tl.J LL~l1.~U~ tlU1::'lfl m 1l1.~lll'Wm1rni1~~UU, . 
ntlilii~iilm::YlUYll.JiilU1::~uUll1.niill.J (2n) LL~ml3Jlhf1qj"lJtl.Ji1qj'VIlntlilUtl tI (1) L 'Wn::U1::'lfl'lfl1. 

1l1.iJ~~Ul1.L~Ylnuil~ l1.L tl.J ~tl.JLmu ~iiln1::YlU1~ t1Yll.J rJtl3J~lnm1f1 n L nUlllMtllm ~\I Lrl tl U1::'15l'lfl1.ii 
, 'OJ 

1ilUlUL~3J111n;jl1.1l1.tll1.lfl~ flll3J-;ilLUl1.~~::~tl.Jiim1,)~rn\!1::1Ju~1l11mulTlfl LLiil::~11ll1mUm1n 
'OJ 'OJ 

~::mn;jl1.m3JLU~n tI U1::'lfl'lfUn~::~tl.Jiim1-;jlt1lh'VIi'1J1::1JU~1.J ') L~3J;jl1.~iil tl~Lliill ~.Jn tlil1l1. 

tll1.lfl~J.J1::t1::#U 1::t1::n iill.J LLiil::1::m:tJ11iJUI'VIln rJ.J~::fl\l LtJl1.~iilm::YlUYll.J iilU LL~ tl rJ1l1.1::~uUll1.n iill\! 
~ 'OJ 

..... ~_"1 "" ..r
(2n) LLiil::ml3J ~flqj"lJ tl.Jm1LLn L"lJU qj'VIl n~::mn"lJl1. (2) 

n111i~~ l1.1l1. ~U~ ~nMl rJ.J ii trU1'V1l ~1l1.nl1,)~n11LLiil::fllU fl3J L~ tlnl1,)~ nl1~1l1.1::U1J 
~ . 

~1l11mulTlflLUl1.tl rJl.Jmn n\!LL~m.JLYl'W3J'VI1l1.fl1~::iiLL~l1.m11i~~ULL~lii~13J LL~1U Yll.JU nu1imfu 
'OJ' ~ 

L~ij ~iil1um1mU~3J1~ ') mmXn L'W1l::n~.J LYl'W3J'VIlumijm1L~1qjL~U1~LLiil::"lJtJ1t1~1~1l1.m11i~~l1. 

tl rJl.J11~L11 ih1'VIl~~m1f11Vi'u~m11::uu~1l11mtllllfl LLiil::~1l11mum1L~mh\l L-Wtl\l'W tl 1~ tJ 
'OJ 'OJ 

LU'Wl::EJ rJl.J ri\!J\l1l1.U~L1 m 1 ~niill.Jm\l LYl'W3J'VI1l1.fl1LLiil::LLflU'lf1'U.Li:i tl\l
•• ~lmLUU LL~'U.m11i~~'U."lJ tl\l m.JL Yl'W3J'VI1'U.m ~.J"lJ tJ1t1~1 tl rJl\111~L11LLiil::m::~1 tI tl tl n~lm"lJ~

• 
.ff'U.1l1.Lu1l1.Yln-n~Yll.J ih1 Vi'm\l L Yl'W3J'VI1'U.mLu~ tJl1.~lmi:i tl.J"lJ'U.l~ L~niiflll3J ~\lU LL~::~3J L~l1.Ul1.~.JLi:i tl\l 
LL~,rlL-;)l'W1::tJ1L~ tlU1::mm 3-4 Yl~111M~~1l1.m n~lmUl1.Li:itl.J"lJ'U.l~1mlJ m1L~~qj L~U1~"lJl~m1 
mUfl3J~L'VIm::~3JLLiil::i~L~l1. ih1Vi'm11i~~mul1.Lul~tJ"lJl~U1::fu1TIlll'W 1~t1"lJ tJ1 tJLtI~l3Jfll1.l1.J\I ~ tJ, 
'VI~nLL~::~t11tl.J LUl1.m1vr~l1.1LUULm11l1.~nMm:: ribbon developmSflt "lJm::L~mn'U.Ln~-rla\lil.Jm11i 

~~l1.1l1tl1'U. ~l1.~Li:i a\l ~.Jijm1m::~1t1~1"lJ tl\l~~l1.1nfl\lil\lLU~1 LLiil::L~iiYll.J tl an ~L~l1.Yll\1 fl3Jl1.1fl3J (~
'OJ 

mu a~) m1rltlrll\l tllm1~.JL~~3Jl1f1fl1Ufl3J1Vi'~.J arJ1u1J~Llm~ L'VIm::"3J~.Jih1'V11~~tl~fl~a\!nu 
'OJ • 'OJ 

~1l11mulllfl LLiil::Li:i tl.J tl rJl.J L~LUl1.1::Lij tJULLUU LL~'U. ih1Vi'Ln~iJru'VI1n11~11~1~~-iT~ iJU1'V1lm1"lJl~ 
'OJ ~ ~ 

LLfl~l1.~tl rJ tll~tI iJru'VIl3J~~MLLiil::flmlll'W~.JLn~ ~tl3J~.J~unnn tl rJ .g.\llll1::m1rnJ\I'VI3J~LUl1.~ iil 
~ v, ~ ~ 

m::YlU~tlfl nIJll'W-ni~"lJ tl.JU1::'lfl'lfU 1l1.m\l L Yl'W3J'VI1UmLL~::,).J'VI1~1n ~L~ t1\1 ~.J,fl1.~.J ~tl.Jiim1mUfl3J 

LL~::.:l'\.bm11i~~u L~tl1Vi'm.JLYl'W3J'VI1l1.fl1iim1vr~ulLL~::"lJ tJ1tJ~ltl rJl\1L'VIm::~3J ~m1f11iU1::ltl'lfU
• 

~~'U.L~tl rJl.J~3J~lYll\1 L~1M~n~LL~::~m1f1rll\1~11~~lll'W LL l~~tl3J L~ a1Vi'm.J L Yl'W3J'VI1l1.fl1LU'U.Li:i a.J~, ... . 
'\.1.1 tlrJ ~.J1'U.m1,)~'Y1l LL~'U.vr~l1.ln1.JLYl'W3J'VI1l1.fl1 \.l.UU~ 5 1~t1lh,;rnl1.1t1ul mL~::LL~l1.n1.J LYl'W3J'VI1'U.m 
'OJ' • 

L~ril'VIl1.~LLl1.1Yll.Jm11i~~l1.~.J~ tlLUU 

.. 
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1) ~\'l L~11J1i~nT~~~tl.T~J th'lL~ tl·.m~::';)n~11tI.'lJ1L1rn~'lJ1nT~"lJtI.~"l1J1~'lltl.L,]lti"l ~'itl 
1 

'lJ1L1 rn~ iin1~L~1rJ1Jnl~~tl"l1'lJ1tI.~lt1.n1~"lJtI.~"l LL~::ff1til~rn1Jl11~ ~til~rn1J n1~~~lLtJtI. 
'IJ 'IJ 

'" "I. ~"".., I A .d 0-'" 

2) ~~1"l~111J ~1J~ ~ m::~11"l Lm~~"llt1. 'YlYln tlll'1mL~::Lm ~"l'lJ~n1~"lJtl"l'll:IJ'lltl. LYl tl,;)ln~n1~
1 1 

L~tI. 'Yll"l,;)ln L"lJ ~'lllt1.Lii tl"l L,]l ~LL~ ~ "l"l1t1.h n ~1"l Lii tl "l1tI.~ tl tl.L il LL~:: L~tI. 'Yll"l n ~'lJ1tI.~ tltl. 
'IJ 

L fitl. n1~~11"l ~111J~1J~~~"ln ~11~lLtJtI.,;)::~tl"l L ~1JU~ ~"l"l1t1.1miltl.~ntll~mL~::L~1J~~n 
1 

-... " .cI d 

~l~n~::'lJ"l l'Itl.rJ'll1J'lltl.1JtI.'lJ~ 
'IJ 1 , 

3) L~1J~tI.~~Liitn"lJtl"ln~"l L'YlYl1J~lt1.m~"l"lJrn::drr"l~mjutl rJ:IJ1n 1~muYll::tl cil"lri"l~1t1. 
, 'IJ 

~ltil~ru,:; n1~li~~tI."lJtl"ln~"l L'YlYl1J~lt1.~~~"l~lLtJtI.~tl"lYlm m1J1m~n~tI.~~LiirJ1~~ tl ci 
1 'IJ 

, .J'.d.d n '" .d,"; ::. .d ofl .J' .d "" 
L'lltl. Yl tI.'Yl L n 1!I'~~'Yl ~ ~1J ~1J\l~rn tl.L"lJ ~'ll1 tl.L1J tl"l LL~::'Ynl"l tl tI. ') 'Yl"l'YlL lJ tI.Yltt.'Yl"lJ tl.l ~L~ nLL~:: 

~U~"lJtl.l~1~qj LL~::m~~l Liitl.n1~1i1J~::lrJ'llli"lJ tl"l~tI.~~Lii tn1iLn~ ~~~tl'lJ LL 'Yltl.'Yll"l~lt1. 
LI'I~1!I'~n';) Lvi tl L tJtl.LL~~,;)"l1';) wm1'lJ wn'lltl.ltl.n1~imh ~tI.~~Lii tn t1~1'lJL~ tl"l 

... 'IJ 

iJ~ rn~l'Yll"l~lu1J~::l~ I'Il~~f l~Uti~~1J LL~::~111 Yl LL1~ trtl1J L"litl. 'lJ1L1 rnLm ::1~U, 
ln~u 'Ylf 'lJ1L1rn ~ LtJU'll1J'llU~"l L~1J 'lJ1L1 rnm ~ld~l:1J1~mtl"l1'lJn1~~~tl.1LL~';)::~tl"l LtJU 

1 

'ttl1u~1J LLlJlJ~ ~\lL~1:IJ~ rn~l'lJ tl"l'll1J'llULL~::~ rn~l'Yll~1J~::nim ~~fLL~::l'-UUti~~1J m~1i~ 
~ ".." 

~ULL~::n1~1J ~n~fl\1 ulm~1 UlJ1L 1 rnd~"litl"l~nl~~1'lJ~ 1J1iL~1Jl::~:IJ ~tl~ ~trtl"lLL~:: 
'IJ 1 

" da A d 

Lm~Yl ~u~rnm'lJU"l'll1J'llU'Yl~lJLUtl"l:lJ1';)1 n tl~~m~, , 
5) 1J1'lJ1J~"l~rn111Yl~"l LL1~trtl:IJ1~ rJn1~~1'lJ~1J1J~::LI1'Yl n1~Li~~u~tll';)ri tlLiLn~:IJ~~1!I' 1~ rJ 

1 1 , • 
LuYll::tl cil\1 ri"l L 'lJ~~'-UUl u~~l~m~1J ~lLtJW~luMh~tI.~1 L"lJ~ (Zoning) LL~::iJLm1nU'llU 

1 

(Buffer Zones) ,;)lnm~1i~~u~nul~rJ 

lt1."lJru,:;~m"lL'YlYl1J~lumLtJul'lu6n~1"l"lJtl"l'Yln') ~1t1.'tJji1m~Yllni'1l6 tl~~~m~1J n1~tlnmtl"l 
q ~ q q 

LL~::~U ') ~"lLtJtl.Lm~"l"lJtl\lm~,)l"l"llt1.~L~qj~~~1tl.1J~::L 'Yl1'I ~"ltftl.er~~lnl~tlYlrJYl"lJtl"l1J~::"1flm,;)ln~l"l 
i"l~l~L ih1Jltl1"l1t1.1 tl.m"l L'YlYl1J~lt1.m~"l ~"l:lJ1n~"l LL~tl~~1Jl';)tl.ti"liJ';)';)Utl. m 1 iLn~ iJ"1f:IJ'lltl.LLtl er~"lJ tl"l ~~ 

q \.I q.. \J 

~~rJ't~~L1JU~UTu.:IJ1nl~muYll::lt1.~U~~n1!l'1 (~1~"l~ 4.2) t1t1.1t1."lJtl"l'll1J'lltl.LLtler~rh~"lL~1J;fu
1 

~I ,.J' ... YI.I::....: .11 .J'.d,.d ofl.J'.d ..... ::. 
. 'Yin ') lJ 'll1J'lltl.L~mU1Jn';):: LlJ~"l~U\ilUuu tI.Yltl.'Yl11"l"l1"l tll';) LlJtl.YlU 'Yl~lfnru,:;~1J'lJ~ 'Yl"l"lJ tl"l'Yll"l~l'llm~ 
q.. '" '\I 

~'itl~~tI."lJ tl"l Ltln'llU 1~ rJLuYll::11J LLJjti'l LL~::~~ tl"l~l~ ') ~"l't~ri tliJqJ~ln1~1nil~1ti'1 LL~::LtJuiJqJ~l~ 
~tl"lm~n1~LLfil'lJtlm~~nlnLL~::~1~L~h ti"lLLaJi11\i'lJl~';)::'t~mnl~rn"l~tlcim~rJ~m1'lJ~~iJ~rJ't~~1

'\I '" \I '\J 

LtJtI.~tl.1t1.:IJ1nLLtr1ri~11J LL~n rr"l'tJjL~rJ~Yltl ~"lm~i~m~rn"llfl~"ln1~1~ ') cia1J~tl"lii~~n~::'Yl'lJnlJ 
• I ' .J', , 

lJ~::'lll'llUL~~lUam"lLLtI.Utltl. 
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'" m11\l'Yl 4.2 

• 


, 


... 
111,J1n 

[J1'\.4'\.4111 

1J1,J fI ElLLVHUI 

flfHlWiltJ 

... 
11'\.4111, 

21 

8 

13 

32 

18 

46 

36 

22 

45 

44 

25 

21 

32 

45 

36 

40 

14,415 3,213 2,084 

2,809 774 765 

9,303 2,337 1,582 

22,789 5,375 3,827 

25,586 5,441 4,040 

29,850 8,116 5,827 

23,212 5,447 3,910 

39,977 10,509 6,908 

31,502 7,665 5,268 

108,519 34,688 18,280 

35,862 8,680 5,868 

39,900 8,437 6,007 

18,002 4,040 3,427 

62,718 12,375 10,337 

26,684 6,225 4,487 

27,086 7,029 6,073 

a.ell.oClo a . _ -~.r::t. .oC!t. j" I ......-

VfU,'Yl~1~,mJnUUV!1e:Jf1';Hl\lll'Ylll'Ylmlv!\l:IJn,;)::~1Jm-:M~U1'Yl~ULn~"1IU l-nU 1J1U,;)~~1 e:J1f111
• 

~1nhrJ ~nv!~e:Jmf111"11U1~lmu dJu~u 1~mu~1::mh\l~\l111rJlu~u~"1Ie:J\llm\lm1~\lliJUl"1l~~UrJ 
~ ~ 

n~1\l1)1n';) lltl::l1JU~~\l"1le:J\lWii,l rJ\l1Untll\l"1l e:J\l1;)1Jl~ l-rlU ~I'Un\l1U 1J~';Yl WI,in rJ\l1U1;)1J1 tl. ... ... 
:lJv!11'YlrJ1&rrJ ~UrJm1T11 liJU~U e:Jci1\lhnm:IJl~e:J 2-3 tJ~~,hU:IJ1~UrJm1T11lltl::Wii,lrJ\l1U1J1\lll1A\l 

~ ~ 

i.~l~ e:Jn~';)::i.t1liJ~n'Jn11V!1e:J~\l ,hUn\l1Ue:J cil Ulln1J-n1Ul~ e:J\l 
~ 

1Ue:J~~~U~~~~U1llLflR1U1V! t1i l~rJ lU~1::e:J ci1\lD\l1 U ~uf11f11\lm1';)::ijm1n:IJ~~Ul~ e:J1i 
~1:IJ11niJ e:J\lnuJ1ril:IJi.~ ll~ l~e:J\l";)1n1U1J1\l~U~iilT11\lm1ln~itu:IJ1n:lJ1 rJvh 1 i~e:J\lijm1n:IJ~1i ~\l 

~ 

itun-hlm\lm1~u11:IJv1'\l ~lm1,;)11,;)1~1 rJ l~ e:Jij ~uvmV!irn~u~f1flci~1n'-.h11:IJn\lnUun';)::nmr1~1
~ ~ 

~u~i.v!~:IJ1,;)1n~u~~ ~\ln-hril:IJ iii1"'Ln~iJruV!1J1rilmlTil~flU'U1U~e:J ci1nLfL~rJ\l;\lliJuv!~\l1u 
~ ~ ~ 

~1lV!~~~1T1ru"1l e:J\lm1ln~J1ril:IJ1u vtu~1T11\lm1. ~ 

• 
• 



• • 

• •• 

... l ...d .... 1 :;'1 d q .., ... , ...... ,.J' d 
,nnnTm1::1J11J~lm1 'fYl~U Uu YH'I. 2533 (~111~'Yl 2.8) 1J::L'VIUL~fla·U"'1.I1~"l1~L1JU11YfU.'Yl .. 


11~LL~::vrU~Ln1!t~l1m1:JJ1J::YnJ1nmf~1UL"lJ~.ffun~l~ LL~::L"lJ~.ffuuan ~lUL"lJ~.ffu1uilL~ lJ~th:::JJlm 

1alJ~:: 10 L'Yhttu LL~iLrlailm1iLTlTl::~m1L~:JJ-;i1Uluth::"l11mlwrll~iJ YH'I. 2549 LL~:: 2559 1J:: 
. .J"d. I ~ d .J".J~ ~ 

'WU11'WU'Yll1~LL~::Ln1!t~1m1:JJ1J::~~~~alJl~11~L11 (~111~'Yl 2.10 LL~:: 2.11) 'WU'YlU1LlmL"lJ~"l1U 

1ULL~::L"lJ~.ffun~l~1J::(1n1iL~tJth::1EJ"l1t!LL~::ii1Jm1:JJ~h~ ') L~:JJvrU~ IJmlUvru~L"lJ~.ffuuam'Yhttu~ 
'IJ 

if~ iI~ll~LL~::vru~ Ln1!t~1n11:JJL 'VI~ ai~1J::L~um1m::1J11J~lm11i~~ulm)~111a IJ ~::"lJ a~vru~U~n 
'IJ 

~11~lum11~~ 2.12 LL~:: 2.13 

1J.1n~111'W LL~::~n1!tm::m11i~~u~~ n~ll1J::LV;uL~aci1~i~ L1JU11m1~~m1nTjli~~u~aLU 

1 uaU1fl m::ilfll1:JJ ~1~qjdJua ci1~:JJ1n 'VI ttllJ~lU~1U ~~"l1au 1J::~a~ iI m1L~1EJ:JJm1L~a1a~1Um1 

~~U1~~U~1J:: Lii~;fu6fi~1J::iI~lUL~lJlia~1~ 1J~1~ nun11~~ ~f1~ LL~::~~1::UU ~11i11mul11fl LL~:: 
'IJ 

~tfnmum11uu1Llmvru~tm~m1 m1Tllufl:JJm11i~~u1J::LiJU:JJl~1m1'V1~n~ilfll1:JJ-;i1LiJu
'IJ • 

LL~::~a~1u~hLiium1 n11fllufl:JJnl11i~~u~aLtlluau1fl~~lLiJU1J::~a~W1J11m1n~el~11m1'Yl1~ 
!IV .J" _ Ii' 

• • 
~1"lJ a~'WU~U~l EJ 

~~m::'Ylu~Lii~1l1nm1'Yl1~~1"lJa~m.Ju~u~a~n1!tm::nl11i~~uluull1Juu Cia11il~~m::'Ylu 
'Yl1~~ULL~::il1::iuU1un~1~ (2n) LL~::LiJuUqj'VI11::~UU1un~1~ (2) L"liunu L'W11::U1::"l11"l1ULa~-;i1LiJu 

iIa~"lillJ L'VI~ aLL~::iJ a~ nUilLa~1J1n nl1'Yl1~il"lJ a~m.Ju~u uam'VI\ta1J1nnl1~~m11::UU. . 

~lli11mutl1fl"lJ a~111fl1;jU1 ~ LL~l 6fi~~aLuluau1fl~ tll111 fl1;jU1 ~11l~1:JJl1(1 fllUfl:JJel~11m1'Yl1~ 
qJ.u .u 1 1 

il"lJ a~LL~u~U ll::iI~~ m::'YlU11-1.'Yl1~~u1Jln LL~1J1n:JJlmnl1~111fl1;jU1mh~~~lL iium11uu1J1JUu 
~ . 

el~11nl1'Yl1~~1"lJ a~LL~U~1-I.1l::~~ua IJ~~ LL~n if~Lll~1:JJl1(1'V1IJ~ el~11nl1'Yl1~~1Lila rh~~:JJu1rn ~~ 
, III 1 '\J • 

ttu~~m::'YlU11-1.au1fl~ oyf~1:: lJ::iu 1::lJ::n~l~ LL~::1::1J::1J11n if~fl~LiJu~ ~ m::'YlU'Yl1~ ~ULL~1::iull::ua IJ 

(1 n) LL~::1::iufll1:JJ~1~qj"lJa\ltrqj'VIlll::~~~~n~umJ (1) 11-1.au1fl~ 

J1U1::U1ilfll1:JJ~ ~UJ:JJln ~'VI1UU1::"l11"l1U1um"L'Yl'W:JJ'VI1UTl1 1 UUllllUUnl1U1::U1Ufl1 
~ . . 

'VI ~lMi1 ~~'W 1Jl1J1:JJ~1l::~~ ~J1U1::tht~ [JliJ1~l~ULUU'VI ~n6fi~LuuJ1~u~Li1l1mL1iJ~IL-;i1'W1::1Jl 
I 4CiI'" .... ca." .. !' A. I .... ~ A A A 

~lu~mu~mb~lLL~ 1J~'VI1~U'Yl:JJ1ilU U1~U1J::(1n~~:JJ'1'rn·~~~a~~·~'!1I{flmhnh"::, II) '1:I~1!U1::~!l 
'U 1 'U I 

fn'WnT~~~li'l 60 ~nU1I'lnL:JJm~alu1fiLi1~h~ti1u~J1u1~L"lJmL~::~:JJL~U 1~tlil1::uum1~lmh 
'IJ 'IJ 

U1::U1LU if~ ~lU~l~ ') "lJ a~m~L 'Yl'W:JJ'VI1Um u u 'YlU1LL~::~:JJ'Yl'~UTlm1 6fi~1::1J1J'Yi a~l tlli'lU1::Ul1J::iI 

"lJU1~~1~ ') ~~a~1u~u 1ua~~~~lu:JJT~::'W1J111::1J1J'Yia~iloyf~Lri1LL~::1'VI1iLii~uqj'VI1 m1LL~nimL~:: 
"111 WI L'W11::m1n1::'Yi1"lJ a~:JJu 1!t£JLL~ ::1fl1:JJ"l11~ ~ ~a~I L 1 ~1 m1'Yl1~ il"lJ a~vruilun L iJuuUJ'VI1'VI ~n'Yl1~ 

1 • "" 

Ii11:JJ"l11~L "liunu t~ tlLU'W1::1::UU'Yi a~"J1'VI ~n~iI"lJU1~1'V1 ru~Lia:JJ~an1J1::1Ju'Yi a1a~~L1i iI~lU1a~ 
~ u 

11J~LLij~ LL1~'Yi1l~"lil~~ a"lJ a"1::Uu'Yi mn~m1tlLL~::in ~~m1tlL'VI ~"lJ a~li'lU1::U1lu1::UU'Yi a"lJU1~ 
~1~ ') li1~un~ltILiJuuqj'VIlm1~L~tlm:JJlmJ1U1::U11~tlhiL'VI~LL~::1uaii~Lfl tlilm1~~~1~JLL~:: 

• 




•• • 

•• • 

• • 

• • 

m'r~~tlUnTnnULa-£Jd~u':hmnn'·hftl£J~:: 30 "lleh'lmmrnm~H:.J~~J1U1::Ul~.J'VI1J~ ih),;l1Jumi1£J
'II ... • 

., 
.J1U~1u~~"l5tlul~'VIlm~1m11Um1UnL"llirru'VI1L'VI ~lUh\[Jl~~ rn rn1J tle:lnUUU1::Uuri mil rlJlloXn.... 
;i1U1tl.J1U~ ~1m1fl L~ eml1'Yl1~ ~1"ll tl.J~u~u1~ £J LU~1::1::UU ~1 rlJ1U1::Ul'V1 ~mltl::1::uuri tl1tl.JL~tJ 
~ . 

.. 
'VI ~ n l~ rl.Jm1~ru la-rlJ1U1::Ul ofi.Jfhuum1L~1JTh1i~1 £J ~'VI1Um1ritl ~fl.J LLtl::1.h1.J1n~1~.J C-J tl 

'II ... • 

<: ~..-. 1 n,,!, • 1 • 1 ofl ,,!, • 1 • 1.01 .f 
n1::'YlUmJ::ln~nu u1::"l51"l5UC-J "l5Ul u1:: ul,;)::l uum1,;)1 rlTl1Ul u1::ul'Yl ~.J"llU 

'II 'II 

utln,;)lndLl~1'lh.JtJ ~ .~. 2538 ~ln~L'VI~m1rn:,hYhmULl1.Jrill~Jlri11J~ijfl rnI11~~11'VItltl.J 
~fltlu.Jlh::Ul~.J C-Jtl1~Jl~U1Ufl~ tl.JU1::Ul C-J ~1JnuJ1Yh1J m1U1::U1Ufl1'V1 tl1.J~.J ~U.J l y:j 1JU1::~'Ylfi 
'II 

111~1um1thu~Jl~flnC-J~1JL'VI~ld~1 rlfl111J1::~m::l.J 1uflf.Jtfuu1::"l51"l5u~11u~n.Jn.J1 tlhmnnu 
'II 

m1liJ1U1::Ul 1U"llrn::L~ rl1nu'lh.J¢I Ln~Jlri11Jril1oXritl~.JJ1~1u1'VI nJ~tlcil~1::~uJlri11JLn~m1 
... 'II 

Ll~nV;n'VI1tl'ii11~1UU1.J,;)~ rill~Jlri11J~nflrnI11~~1:n1Jl,yl1uC-J~1JnuJl~1.hu~Ll~1 LUUC-J ~1~Jl 
1.h::ulln~n11UULfltlu ~nU1mLtl::hj~lm1mbmh1un';)m11J~1.J ') 1~ 

C-J ~ n1::'YlU'lJ tl.J LL~'U,~U'Yl1~ ~ tln11hrJl LL~::n11~1 rlJl'lJ tl.Jn11U1::Ul'U,fl1'V1 tl1.J 1wu';)';)uuti tl 

l1iiC-J~n1::'YlU'Yll.J tlU1'U,1::~U mn (3n) LLtl::ih::~Ufl111J~lflq)mn (3) n.J ll~m1U1::U1Ufl1'V1tl1.J~1 

LtJU';)::~tl.J~hl il.um~1m11'U,m1tl~U1m rnm1~uJl1~~um1Jm~1m1fl1Ufl1J er~11m1'Yl1~ ~1'lJ tl.J 
'II •• 

ll~u~'U,nm1J ll~ L~tl.J,;)lnfl111JL';)1r~"ll tl.J Ll:i tl.J Lltl::m1L y:j1J~1'U,1 Utl':i"::"l51n1 1 'U,er~11~11~l11 lU'U,C-J~ 

1~m1U1::Ul'U,fl1'V1 tl1.J ~tl.J~~'VIl LL 'VI ~.JJ1~ULy:j1J:DUlltl::'Yl~ lL'Ylumm rnJ1Ul~1 tl 111Jn.J~tl.Jii1::UU 

m1~l£JJll~LLritl':i"::"l51"l5Utl rh.J L ~ £.J.J'r'I tl ~.Jn';)::ti tll1llJ'U,irq)'VI1~ ~l~q)mn (3) ~1'V11Um11iJl'lJ tl.J 

1.h::"l51"l5'U,~ tllulUtlU1fl~ rr.J1::£J::iu 1::£J::ntll.J lLtl::1:: rJ::rn1 ll~::C-Jtl m::'YlU~l'U,tlU 1 U 1::~U1Jl n (3n) 

~ tl"tilUtl'U,lfl ~ L'liun'U, 

• 
..... 

4.4.4 nT'iA3J,"lA3JU"::£'tq}"'~ 

m.J l'Yl~1J'VI1UmU1::~unuirru'VI1n11,;)11,;)1~~'ll~ tl cil.J mnm L t1Ul1 tll'U,lU ~.Jijfl111J~1LlJu~. ... 

';)::~tl.J LLn'1'lJirq)'VI1U tl cil.J d .J~1'U, m1fl1J'U, lTl1J'Yll.JJ 11 u~m tl.J~l.J ') Lu'U,'Yll.JL~ u n 'VI ~.J~ij m1~.JL~1J 
1~lh::"l51"l5UV;'U,m 1 iU1m1 

lrimJu~nl~11';)::mn'VI1mrtlrJrill~Ul.J~'U,~Ln~Jlri11J ~.JC-J tll'VILm.J'lh rln11';)n,;)1~.J'VI1J~ 
1~ rJ LU~l::tl cil.J fl.J1'U,~uEfntll.Jn1.JL'Yl~1J'VI1'U,fl1lt1uer1J~1~LLtl::m1,;)11,;)1~n';)::~~ l ~1Jtl irru'VIll 'VI ~ld 

'II • .. 

';)::ri~ll~ln~fl11m a-rJ'VIl rl tJ cil.J mn~ tlU1::"l51"l5'U, li"1n';) lltl::m1~n~llun1.J L 'Yl~1J'VI1Ufl1L~11::nU1::"l51 

"l5U~lU1umnril.Jlulltl::l1rlUtlciltl.h ntll.Jn1.J l 'Yl~1J'VI1Um lrimn~JTYh1J1UU1L 1 rn~'U,Efntll.J"lltl.J
'II' 'II 

m.J l 'Yl'r'l1J'VI1Um U1::"l51"l5'U,,;)::~tl.Jlil1 tll1um1l~u 'Yll.Jmn:Du lL~::~tl.J~~~1Jfl1\l,'W~~1.J ') ,;)In rn'U, 
• 'II 

C'd ~ .J' 

rl'U,~'Yl L'r'I1J'lJ'U,~ tl tl ~ 11 tll 


• 
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• • 

1"f:lIJ'U.~ dJ'U.n11"Tlll'U.1Tlll'll'U.~\l~lflfl'ru3..nmhvrrmh::".l51".l5'U.l'U.n1"\lL'Ylyj 11 'VI 1 'U.Tl 1" L rttl\l,;)ln 
~ ~ 

1"::'lJ'lJ'll'U.~\l1l1fl".l5'U.~1i'lJlflm'VI13.1L~1J\lyjmLfl::n:n'lJ~n11"iii.3.1d]'U.~yjtll';) n11"~m~l~l\l 6) LL~~\ll,x 

L~ 'U.11 ~h n11",;)1"1,;)1"1'U. ~'U. ~lTl1"\l n11"LmlJ'lJLri 1J'lJ nmh'U.1'U.1"f:lIJ'U.~'Ylnth::L.n'Yl LiJ'U.i~ ~1'U.~i.3.1~11 
~ 

~ fl rfrl'U. iif:l'U.'U.i.3.1 L~ lJ\lyj tlrl'lJ~1'U.1'U.1"f:lIJ'U.~~ L~ 1I;fl'U.'Yln1'U. ~1'U.1'U.'ll tl\lf:l'U.'U. Tl111l1J11 LLfld~1f:l'U.'U.l 'U. 
q • 

~'U.~lTl1"\ln11" i.~LL~~\l1'U.~11"1\l~ 2.15 LLfl::m1"l\l~ 2.16 LL~~\l~1'U.1'U.1"f:l~,;)~'Yl::Lii 1J'U.1"::Wil\ltJ yj.~. 
2523-2536 lfhJ1W,1"f:li.~L~lI;fl'U.tl cil\l1"1~L11 LL~Tl111lL11'll tl\l1"f:l~ LLiii'U.i.~fl~fl\l ~\lm1"l\l~ 2.17 
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~ ~ u ~ 

LLtl::~tl~~~ fil1,r-;htllun1llifl~nuJl'Yi11J~lmn-~Jl3Tn,;)::~~1J1n Lm*nn1~ul'V1niL~~1J11r1tl~'YlU 
'" '\J ..,,, 

sBfl'VI~1 Lfl~fl~ ~Jl1J11,n~m1Jfl111J~fl~n11LLtl::fl111J,nLUU ~~,fULL'Ylu'Ylnflf~ Ld flii r-Ju~n'VIunLn~mm 
'II • 

fl1,;)~fl~~ruL~t1~tl~~~'Yll~n11Ln~~1LtlLUu,nu1U1J1n flm~L1iim1J'VIlnLn~~1mtltln~"lf~1Jtln~~m 
'\J .., ,. III 

L~'U.L~L~bii,;)::ffl1J11r1t1tln~"lfL'VI~1,fuL~nl'U.q~n1tl~fl'1.tI . LL~tYlLn~1m~til~1u~ ~t~~~ LU'U.~"lf~'U. " 
'II 'II 

~'U.ii,;)::~fl~1,rL1~lflcil~-Xfltl 4 il~~';)::L~L~1JLiiULfitl1~tl ~~~fl~~LL1nL~ 
,;)lnn11~iin11~~Ul1'U.~'U.~~n~lfifl'U.il~1J1n m 1~Lii~~tlm::'YlUlV1t1m~~fl~'U.~Ln~mn111J 

1'U."1Jrn::L~t11nULd fl~U~1~ t1~11.t1 Ln~n11'Yl1V1~1 m1J1 ru.Jl~1~U,;)::1.'VItltl~ ~U~~ii1::~U~1 1~mu~1:: 
• '\J 

~'U.~Lnmnm11J ~~nfl':hn11'Yl1~~1"1J fl~ mlu~ 'U.ri fl 1 ,xLn~ ~tlm::'YlU'Yll~tlU~fln11Ln1*l1nnl.l LLtl::~'U.~ • 
Lm~}~1m11JLU'U.fl r.h~1J1n (3n) ~~1::~Ufl111JLh~ru"1J fl~~'U.~Ln~1m11JLLtl::n11Ln~1m11J1 'U.iJ';)';)uun fl 

v • 

ilii1::~lJ1.h'U.ntll~ (2) ~fl1.1.11'U.flUlfl~ Ld fln11~~Uln111,r~~'U.1J1n;1u~u~Ln~~1m11Jtl~tl~ ~~n11 
'Yl1~~1'iJ fl~LL~'U.~'U.';)::rifl1~Ln~ ~~m::'YlUtl~-Xfltltl~ L~11::~'U.~Ln1*l1m11Jtl~tl~ 1~t11u1::t1::iu~ tlm::'YlU

• 
,;)Inn11m~ ~1"1Jfl~ LL~U~'U. £T~ fl~ ii ~tlm::'YlU'Yll~ tllJ1::~Utll'U.n ~1~ (2n) 1~m::~Ufl111J ffl~ru £T~n flil ii 

• v 

1::~u1.h'U.ntll~ (2) L '7f'U. n'U. LL~hh~1::t1::nm~LLtl::1::t1::tI11 ~tln11~~Ulm1~L 'VI ~ fl~U~Ln~mm11J-Xfl t1tl~ 
~tlm::'YlU~Ln~ £T~fl~ L1Ju~tlm::'YllJYl1~tlU LL~ii1::~UUfl tI (1 n) LL~::fl111J Lh~qJ"1J fl~iJqJ'VI1,;)::UfltJ (1) " 

... ..
4.4.6 nT'iiJ u\l nu,",ri'l3J ll~::n11"1"::1J' m,t, 

n11iJ fl~n'U.J 1'Yi11J LLtl::n111::ulml11U ~'U.~lfl1~n111'U.U';)';)U'U.~1Jl1r1iJ fl~nuL~1V;LnVlfl111J• 
L~t1'V11 tIL~fl cil~iiii~,jln~ 1~ t1'V1U1 t1~lU~-ru ~VI"lfflU'1.~~ tI1 tI11J LU'U.n11il fl~n'U.Jl'Yi11J ~1'V11U~U~~ 
Luu~nHrn tll~ L~1~;jn';) LLtl::1.~iin11"1Jtllt1~U~iJ fl~n'U.Jl'Yi11J 1 V;n11~1J1n;1u 1~ tJ1.~iin11'h,rl~U1';'Yl

'II .. 

1~1m~mn~1L']l1Jltiln11~n~1 LLtl:: fl flnLLUU1::UUiJ fl~nuJl'Yi11J LLtl::n111::Ul t1J11 u 'VI tll tJ~u~~~ 
Ul~lm~m1ii1.~tiln11ri flrll~LL~1 ~1'V11UU1~lfl1~n11iifl ci1'U.1::w·h~m1L~1t11Jm1riflrll~ LL~ 

'II 

,;)ln~1l1~n11Ln~Jl'Yi11J1'U.~'U.~m~ L'Yl~1J'VI1ll.fl1L~L~Ln~ LU~l::,;)ln r-Jll.~nwXn1'U.Yr'U.~L 'Yil,rll. LL~£T~
• 

iiU11J1ru. J 1 L witfl'VI ~lnLLtl::Jl'Yl::L~'VIll.'U.L1Jll.fl~f11h::nflU'VI~n~ti11V;LnVluru'VI1J1'Yi11J1'U.~ll.~~n~l 
• v 

n11~';)::iJ fl~ nu1.~1V;J 1 L'VI Ufl'VItlln LL~::Jl'Yl::Ltl'VI 'U.
•
u1.'VI~'Yl::~mil~ll.~iJ fl~nw;hL1Jll.,;)::~fl~ii1::UUn11 

iJ fl~nUm1J1ru.Jl1'U.LL~Jl L,rl~1::tI1LLtl::fl~fl~~1~ ') ~~~;1'U.Ln'U.1::~U~Lfltlii1::UUn11iJ fl~nll. ~~,r'U. 
'II 

1::UUn11U fl~n'U.J lYi11J1~ tJ1,r~uTfll.Jl~ tl fl~ LLll.1~ ri~"1J f)~ LL~J1LLtl::~lfltl fl~~~LUll.1Jl~1nl1~ ~1~ru~
" v 

';)::iJ fl~nll.m1J1ru.J 1~Ln~';JlnJ1 L'VI Ufl'VItll n LLtl::J l'Yl::L ~ 'VIUll. ~~';J::L~U'1.~,;)1 n n11nl'V1 'U.~ fil1::~UJ1 

". ~~~~~flflnLLUU~'VI-rU~ll.Tf'U.Jl'Yi11J1~t11tlU~ll.~lfl1~m11 
• 
'U.m11~~ 2.41 

'II • 

.. 
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"" " " I " 

m 1"~11~~UnUUl LL~:mm1"U~ flUU1m3-lLLU 1 ~~~"lJ el~ LL3-1Ul L-;llVn:m LL~:~l ~~el~ ~:Ltill. 

:JJl ~1"m1"L ~1:JJ~ ~l flru"lJel~1":uUm1"iJ el~ nulhYh:JJ~ii el cilUU~-':}UU"lJ el~vru~~m"l m1"JfuJllULL3-1Jl 
... 'II 1 

LL~:~l~~ el~L3-11Vl1VI~'Yl::~nL"JJ1~~U~iJ el~nu-':}:"Jh rJ L~13J1'lK1":uunl1"1"::Ul rJJll U ~u~iJ el~nuLtluLU 
'II 

el cil ~ iiU1":~'YlTI1l1lAl:JJln:Du m1",r~m1"1":Ul rJJ1~ Lfi~-':}l nm:JJl nuJu~ nVl ,rn-':}:~l :JJl1"n~lLii.um1"L~ 
el cil~ L~:JJ~l~rJ~L2J~lLtlu~el~n~l~m:JJl rnJl~-':}:LVI~ L"JJl3JllU~u~iJ el~nu 

L1"l3-ln-':}:L~~Uel~L~:JJel ') 11 ~U~nLrlell~Jlril:JJLrlmfu 1,""lh~()~~Um~L'YllAl:JJVllum~el~
'II 'II , 

u1"::~unu LVI ~m1"nrJlril:JJLn elU'YlntJ LL~~ll :JJ1"ULL1"~-,:}::DUel ~n' Im:JJl rn~u-,:}:~ n:JJl nVl1mtel rJ 1":UU 
• , 1 'II Y 

1":Ul rJJ 1 LL~:1"::UUU el~ nuJlril:JJ~ ii el ci BUU1"::nelU~l rJ~~ri el ~fl~iJ el~ nuJlril :JJ~iielci ~lU1Vlru nn 
CU CU QlCU 

~fl~:JJlUlun1l 10 tJ Ul~~lUVl1elUl~~~L~1Um1"U1UU1"~ Lrl elL3-1ul,"3JlifLL~ ihr~L3-1~ :JJl1"niJ el~ nu 
. . . 

Jlril:JJ1U~U~L~rt~VI:JJ~ 
lun lAl . ~ . 2538 iiL~rJ~~U~~~~::lUeleln~L~1Unl1"iJel~nUU1~~u~~L3-11'IKnnJlril:JJ 1~1"~ 

'II 

~fl~iJel~nuJlril:JJ~lU1V1nJnn~fl~Lrlel~f~~Ln~Jlril:JJlutJ lAl . ~. 2526 LL~::iim1"U1UU1"~LL~lBn ' 
"''II • 

VI~lrJ~f~ n~LL~11~U~~luhmj-':}::L~1Um1"iJel~nuJlril:JJLL~«~ii~u~~LtlU-,:}~tielUVl~lrJ-,:}~1u~u~... , . 
l~1"~m1" 

~l,rn m1"1"::lllrJJllAl mm:JJu el~nuJlril:JJ1l1 rJ1 u ~u~l~1"~m1"1~ rJ lilTIm1"~l~') rt~flU~U 
il~1"ll m1"~uJlelelmnn~u~ m1"rJm::~U"lJ~~~lnUU LL~1u~u~~lJl~:«~ril:JJi~LtlUL1~lulU 

'IJ 

1~ rJ LUlAll:el ~1~ ri~1 U ~u~-n:JJ-nU~ii1"l rJ1~~1 ~ll~LL~::~~Um1"L n1!l-~n LlAl1"l::m1"iJ el~nuJlril:JJ £J~13-1 
• 'II 

~1 :JJl1"nm ~ U~ ~:JJ~u~1~ 1"~ n11"rf~VI:JJ~ iil1~Ln~ ~ 11:JJi~ LL£J~:DUL ii elU'Yl n~f~1":Vl1l~ ~1ULml:r(
• • 'II 

~lnJlril:JJLL~::U1"::-nl-nu~mnu~u~iJel~nuJlril:JJ ~~~lAlUL~U1Wrll~JlriliJtJ lAl . ~ . 2538 ~l,rn
'II 

m1"1"::Ul rJJlrh ~~lAl m m:JJ el cil~VIlrn~~::LLnUqjVll LVI ~l ifLL~ £J~ ~~13-1U1": ~U ~~ ffl L~h 
UruVlln11"1"::Ul rJJ11U~u~m~L'YllAl:JJVllUm 1~mulAll:elm~ri~1l1 rJ1 U ~u~lm~m1"~Jlril:JJLL~: ... . 

13-1~:JJl1"m::ulrJ~~U~elrJ~~L~rlUL1~11l1rJVI~~-':}ln~u~n 3-ln-,:}::ml'IKLn~Jlril:JJlu~u~~l~ulV1ru
'II' ... 

Lrlm.fi:JJlrn"lJel~Jl:JJlmnUn1l~:1":ulrJ~lm:uuiJa~nuJlril:JJ~iielci Jlril:JJ~Ln~:DUlJ1~~f~nUL1~1 
'II 

VI~lrJm.J~1r(n1l~~:1":ulrJelan~ln~u~,fu lm..1'hrJm1"1"::ulrJJ1~iiel~~1:JJm1":JJm~lu~u~lm~m1" 
'1.1 

Ul~~UL3-1m~lu Lrtel~~lnfluLL~:U1"::~JfuJlril:JJ~iielciL~:JJ~m1'lKti~'Yll~ m1"LVI~"lJ el~,rlLU~ rJuLLu~~Lu
'1.1 . 'II 

LL~::uruVllm1"'Yl1"~~l"lJel~ LL~U~U1u~u~"lJel~~~ el..1U~::~u~l~melu 1~ £JU n~,rlill~U~::LVI ~1"::Ul rJ~l:JJ 
... . 

lidd:JJ-nl~eleln~LL2JJ1Vl1el~Jl1n~L~£J~ 1l1rJVI~~-,:)1n~3Ju1!I-6LL~::1iTI:JJ-nl~i.~LU~rJULLu~~ti~'Yll~m1"LVI~
'II 1 

'"lJel~Jl~l:JJm1":JJ-nl~ m1~JlL2J~:JJl1"nLVI~lufi~m~un~L~ m1"LVI~ ff-lU:JJln1umJlm1":JJ-nl~-':}:Ln~ 
-':}lnm1"~Jl~~LL'YlU~:L2Jiim1"LVI~~l:JJLL1"~lumh~'m~l~n (gravity flow) 1,"lm~"1l1rJ~~el~

'II 

1"::UUU el~ nu,rlril:JJ-':}::'Yh~lUL~acil~iiu1::~'Yln-1l1lAl~el~ m~m:UU1"::Ul rJJ1~~ m1"1":Ul rJ 

Jl rt~VI:JJ~ ~el~iiU1"::~'YlTI1l1lAl L~ rJ~lAl el~-':}:1"::Ul mi'lril:JJi.u~-,:}~U~ el rJ~~ LL~lUU-,:}-,:}UU1"::uum1" 
'II 1 1 

.r 1 ..t .011 fl l' .01 ... I .... 'II," ..... r.: 'II1"::Ul rJ "~I UlAlU'Yl ~1"~ m1"L uU ~1"~"lJl rJ~lU~~ el~'Yl:JJ u1"::~'Yll11l1lAl L:JJ lAl el'YI~::1"el~1"U u1":JJlrnm1 LVI~"lJel~ 

Jl1V1i.u«~-':}~1::lJlrJ~~L~ Lrtel~~ln~~el~~u:JJln~~~rimIT1~~~~nnVlm£Jrt~"lJel~Leln-nuLL~::1~ul~n~. 
'II :- 01 ..... ..t.d .... .. 

~ 

~ ..t .. " 
~ 

•t...t .... .. 
"lJll~m1 LVI~"lJel~Ul 'Yll VI:JJlAlU'Yl1l1lAl~~"lJll~'lIa~~~ el~~~~~ eln'Yl~lAl,"~~el~n rJ~ ~UL"lJU~lmlAl1"l:::JJ 

"lJ rJ:~~~elrJ-nii.~~l~ ') ~-nllU1U~ell~rJm:JJ~~el..1yf~~~:JJl 
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~Ulr11\1,"1f'"'h'l CJ ~ f·h1. 
'IJ 'IJ .. 
"Ill £h'l1\1,fI ~a~L~LL~::lll £J1\1,fI ~ e:J~ ~a~Lajii~~ ri e:J rll~~nJl~~~ii e:Jci m1f11J\1,lf11J'Yll~ttl n';)::~m1rl

~ 'IJ 

"lJ £J1 £J ~11~LL~::~m1rl~1Lii.\1,m11~e:J cil~~hh::~'Yl~lllYlmnif\1, m1f11J\1,1f11J'Yll~ttl,;)::"1fl £J~~t1ru'Vl1., 

1\1,L~e:J~"lJ e:J~ m1~~-iT~U\1,11e:J~ rl\1,\1, 

t1ty~1~th,rnm11::ul£JttlLL~::~lilt1~1\1,12Ul~~\1,~a~~,;)11mlf'ie:J ~~ria~fl~~~nl)~m£J~ 
~fl~ ~ n J1L-lll 11.11\1,fI ~a~ LL~::m mm1lKl1J~~"lJ £J::~~fI ~ e:J~ ~1,rnm11::Ul £Jttl LL~::th,rn~l\1,L"lJ~ ~a~ 

~ 

m::rhe:Jcil~,;)1~~~ LL~::1inD~m tlLL~::-llmr~~U e:J cil~L-ll1J~l~Lyj e:J1J e:J~n\1,n';)m11JYJn ') "1)"ii.~,;)lnth::'n 
"1)"\1, ~';)::ltln~"lJll~m11~~"lJ e:J~ttl1\1,fI~ a~ 

1\1,"lJm::L~ £Jln\1,n1~ L'YlYl1J~1\1,fl1nl~Yl £J1 £J11J~~~lvr\1,~Lyj e:J m1"1)"::~ e:Jtt1 LL~::vr\1,~ Lriunnttlif\1,
• 

m1Jvr\1,~~l~ ') ~~~1e:Jcil~vr\1,~"1)"::~e:Jttl~1e:Jvr\1,~Lnunnttl~~n1\1,~11l~~ 2.40 LL~::'Yl1~ 
m~L'YlYl1J~l\1,mnl~Yl £J1 tI11J~~~lvr\1,~"1)"::~ attl"lJ\1,l~~l~ ') ~n~~l £J LLvi~ Lyj e:J1y;~1Jl1m~a 1J~ e:J nu~~
• 

1::U1n::1JltJtrl~~n LL~::1::uu1::ulm.tl1a~1\1,vr\1,~m~ L'YlYl1J~l'U.m~~~::l'U.aamyj e:J 1lK1::uum1~~m1
• 

• 

« 
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.... 


2 

3 

4 

5 

6 

7 

8 

9 

ij.~'Hla"Lth3Jlh::"l!lm 2) 

n.3J. 22+400 fI . Ltl~3Jlh::"l!lm 

U"flfla" lJl-H.h'l3.i 

n.3J. 22+400 fI.Ltl~3Jtl~::"l!lm 

d l' .. 2)U"'ilfll'il 'VI3J~atl.L3Ja" 

n.3J . 19+700 fI.Ltl~3Jtl~::"l!lm 

U"1Jl,,~al~Lrh 2) 

n.3J. 14+200 fI . Ltl~3Jtl~::"l!lm 

U"tn3J~l3J 2) 

n.3J. 21+200 fI.fll'ilYfh'l 

U"l~U" 2) 

n.3J. 4+500 f1.itl. 

~ .
n.3J . 13+500 f1.Ul""l!tl.-'Yi~::!.Jl~L~tl.'Y1~• 

~ .
n .:.! . 4+500 fI . 1Jl""l!tl.-'Yi~::lJl~L~tl.'Y1~• 

... .Jl'twn (l',.) 
38.75 

38.125 

I 

160.0 

43.125 

81.875 

58 .75 

50.0 

191 .75 

55.0 

'" L1l1'l1fhJ 

.r .,j 
'YiWYl'Y1'V1l~ 

1) L,)l"1J Eh'l iji.~'VI:JJ1 tJ n\! LUVn::nl'HU'UL')l"1JEh'l mlJn!]'VI:JJ1 tJ 

'i)::l-nU\! Lyjm1J'U~'U~Ln1Jnmrl 
2) ~'U~11\!LtJin 

• 
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.. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

u~"'l.hhu.Ljj1l~'I11l~ 
~ 

U~"':UU1\Ujj1l~'YI1l~ 
~ 

U~ ~':I'u.1J fl fl fl• 
U~ ~'l\j,1ifl fl fl 

U~ ~"l\l.1J flfH'l. 
U~~lm~flflfl 

U~~\l.l~mmfy.jlfl~\l. 

u~~\l.llm1llfy.jl~~\l. 

U~~l\l.1iflfl~ 

U~~l\l.1iflfl~ 
d ..... d 
1JJVllJ1J1Wl!1l~'lJ 

~ 

UJVI:UU1\l.i!iYlmru 1 
~ ~ 

U~ VI:UU1\l.1l\l.::~\l. 
~ 

U~~l\l.1iflfl~ 

UJVI:UU1\l.~~lq 'l!1. 
U~~\l.llJn1lIfy.j\l.11l1~ 

UJ~l\l.1Jflflf'l 

UJ~'\l.1iflflf'l 
d • .... ..,. ~ 

lJ~VllJ1Jl\l.~l'l'lmm l!'1U 
~ . 

UJVI:uul\l.l'l!fli'[Jfl ~ 1lJ~\l. 
~ 

U~VI:uul\l.Lfl:al ~lJ. 

U~VI:UU1\l.LWEl1Ly.jfl 
~ 

U~1J1';'f1L"lJl"li1l~1l~~Vlm'llJ. 
d ....... t: 

1J~1J'l~'I11Jl~nEl nbLfl\l.~ 

U~Ol'lLflVl:;bLvi~'l!l~ 

UJ Ol'lLfl..,::LL vi~'l!l~ 

U~n1'lLflVl::bLvi~'l!l~ 

U~011LflVl::LLvi~'l!l~ 

U~~\l.llJn1ltly.j[JUln. 

tiEl~\l.~\l.1iflflfl 

tiEli1\l.~\l.l.Jflflfl 

tiElti\l.~l\l.1iflflfl 

tiElii\l.Rl\l.l.Jfl fl fl 

U~~l\l.1Jflflfl. 
tiEli1\l.~l\l.l.Jflfl~ 

tiElii\l.<il\l.l.J flfl f'l 

U~~l\l.1Jflflfl 

U~~\l.1Jflflf'l 

ti El~\l.~l\l.1Jflflfl 

ti 1li1\l.~l\l.1Jflflf'l 

U~~\l.l.Jflflfl 

tiEl~\l.~l\l.l.Jflflf'l 

ti1l~\l.Eil \l.1Jf1f1~ 

ti1l~\l.~l\l.l.Jf1flf'l 

tiEl~\l.~l\l.l.Jf1fW 

ti 1l~U~l \l.1Jflfli'l 

ti1l~\l.~Ul.Jflflf'l 

ti1l~\l.~l\l.l.Jflflf'l 

tJ 1l@1mJi'llEil\l.1Jf1f1f'l 

ti 1l ~\l.<il\l.l! f1 f1 f'l 

ti 1l~\l.~l\l.l!flflf'l 

tiEl~\l.~l\l.l.Jflflf'l 

ti1l~U~l\l.l.Jflflfl 

ti1li1\l.~l\l.l!flflf'l 

ti1l~\l.~l\l.l!flflf'l 

tiEl~\l.Ei1\l.l.Jflflf'l 

ti1lii\l.~l\l.l.Jflfli'l 

ti1l~U~l\l.l!flflf'l 

ti El~\l.nl1Lfl"'::LLvi~'l!l~ 

ti 1l~\l.nl1L flVl::u.vi~'l!lii 

timtf[J~Uf'll 

tim~tJ~Ufll 

tiO~U~\l.l.Jflfl i'l 

ti1lLtftJ~Ui'll 

Ltil;! 

i1!l\l.Ljjo~ 

~O\l.LjjEl~ 

i1!l\l.Ljj El~ 

1Jl~L'lJ\l. 

1J1~L'lJ\l. 

1Jl~L'lJ\l. 

1Jl~L'1J\l. 

u~qlJ 

u~qlJ 

u~qlJ 

u~qlJ 

1J1~n::t1 

.. . 
1JJ~lJ 

u~qlJ 

u~qlJ 

lJl~n::t1 

U~~lJ 

U~~lJ 

jj\l.l.J1 

JJ\l.l!1 

JJ\l.li1 

u~nlJ. 
u~rilJ. 
u~qlJ 

U~~lJ 

f'll~m::u~ 

U'l::L1f1 

U1::L1f1 

U'l::nfl 

U1::L1f1 

53 .0 

37.0 

34.0 

25.0 

33.0 

20.0 

139.0 

88.0 

39.0 

62.0 

64.0 

14.0 

45.0 

15.0 

8.0 

12.0 

37.5 

14.0 

24.0 

14.0 

78.0 

45 .0 

56.0 

17.0 

65.0 

49 .0 . 

53 .0 

87.0 

27.0 

68.0 

71.4 

20.0 

125.0 

23 .0 

30.0 

52.0 
... .d 

7111Ylll.'I1 1,644 

.. 
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13J L~1~~3J1J·Hli' Wnrnn111::lJ1 mr1~-11~1~iin11a an LL1J1J1::1J1Jn11U a-1 flU J1l'113J m~::1::1J1J1::1J1 t1J1 
~ . 

LiJUn11rl111 ~-1ii11t1~::Latl~n11u1::3J1rn11fl1~-1~wlla-11fl1-1n1wh-1 ') ~-1d 

~::tJ::d"tii'n~ 

-1fl1Jn11nm~TlJihlu,ilLLOl::ti,utl\h;tJVl1.u)JUElu, 1::IJ::~ 1 900 

900 900 

, .I tI .. 
n~lIn 1 ~::nmJ{;\1tJ 


-ElIIJJ f1~u,,ilth::'lJl1l1!l!lfwiElIJ11IJJJtHniiffiJ,il 'YllJluJ'L-UlLLOl:: 
 744 
• :.J ~ 

'YllJ1.bElEln 


-,l,U,ulUU1JflOlElJLU1IJu1::'lJ,m;nn nIJ. 4+600 OJ 11 +800 
 989 

-J'U,ulUU1JmlElJUlJ:JB~'n nIJ. 0+000 OJ 7+800 579 

-J'U,U1UU1J1::um::Ulu,i'1ElJUu,~u,~ 22.5 m1lJnlOlLIJ~1 2.425 

.r U · ~~ 1 

millYl 2 l.h::nvU~1tJ 
-1B ClElU, 1:: (~p::UlU\l,l L~IJ 

. 
299-Jlu,nB ~1lJ'Hnii~u,il ....n::l-u\.!~ LY13JL~IJ 

~ 

143 

-J lU,U1UU1JflOlBJ.,]u,;lln nIJ. 0+000 OJ 3+ 700 

-.JlU,tJ1UtJ1Jfl"B~W1d-ul.4~'lln nIJ. 2+000 OJ 3+900 

285 · (-;)lnfl Ol1l~ ....n::l "lJu,J OJfl OlilJLL\'(\.\LL~U 


-JlU,U1UU1~fli'l!JJLL~u,LLffiJ-;)'n nIJ . 9+800 OJ 11 +200 
 182 

(-;)l OIL[) nfl i'lil~ ,,]U,O~ LLU nfli'l!JJ i'll~W1l1) 

-JlU,tJ1UtJ1~1::um::Ulu,il1ilJ 1U,~U,~iJ~olElIJ~1V13Jln~u,~ 10.5 m 994 

1lJ1i1i'lLlJ0l1 

133 6,640 

.I 
~::tJ::n 2 

-~0l..rJU1::Yl1::Ulu,il L Y;IJL~:JJ u.i'l::~El Cl El U,U1::~1::Ull'J,ilL~ IJ 20 
~ ~ 

-.:nu,ulUU1JfWElJi'll~wtn nIJ . 0+000 OJ 12+500 1,565· -J'U,U1UU1JflOl!JJ'I'\~IJ1~ ;nnu,IJnflOlElJi'llOlWTl1Ul1 3.2 1i1i'lLIJfl1 446 

-Jl u,U1UU1J fl i'l !JJ'Yl1J m::Lri U1J 18· 482-JlU,U1UU1JflOl!JJ~:JJL~u,· 1,020-Jlu,n il~TlJ1hJwmtl-;l1u,1U, 3 u,~J W1ElIJnU~ClliiffiJJ1LLOl::t)1fl11.. 
U1::nilU 


-HU.U1UU1J1::um::UlU,il1!JJ1'"~u,~iJfI ~1lIJY:1U"lJ11"U,0l:: 
 8,415· ~U,~lU,ilflOl!JJOll~WTl1fl1lU,'h"uu,~u,~ 67 ~lnJn1OlL3J~1 

239 11,966 12,205 

, 
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• 0

DD nUUUnD""''' 

- ~1U,U1lJ1.h~flfltl~Vn::hJ1,j,~,nn n2J. 3+900 n~ 10+200· - ~1U,U11JU'l~flfl1l~1J1~u,1';11n n2J. 0+000 O~ 8+450· - ~1U,ri1lL~11~'HnilNU,r1U1~';I1m¥i1JL~2J 
~ 

- ~1U,U1UU'l~'l::Um::U1(J'l1l~';I1n~u,f1 58 il111~ntfH1Jm· 

~ . 
- ~1u,ri1lL~'i1~NmiiR'uU1U1~L'lJU,LYl1JL~1J 

~ 

- ~1U,U1UU1~ml1l~LU'l1JU'l::'l51m';lln n1J. 11 +800 1i~ 23+500 

- iiYl.f~U'l::~'l::U1(J,r11u,ml1l~U1~L'lJU, n2J. 10+500 LLfI::'fm)1)u,U'l::91 
~ ~ 

'l::U1(JU1L~1J 

- ~1U,ri1lR'11~~1~WnU1 ~1U,1U, 3 mi~ W11l1JnUNmUR'UU1LL~::1l1fl1'l 
~ 

U'l::n1lU 

- ~1U,U1UU'lJ'l::Um::1J1 mi'1'l1lJUU,~u,~ 54 ~l11Jnl"L2Jm· 
..I 

1::U::Y1 5 

164 

210 

473 


835 


11 


6,895 


8.213 8,377 

1,473 


86 


1.511 


23 


1.232 

6.155 

10.480 10,690 

1 

- J1U,U1Uu1~mHlJLLNu,LLR'U ';I1n nlJ. 11+200 OJ 32+200 

- J1U,U1UU;Jfl~1lJ~u,';Il n mJ . 0+000 1i~ 10+700 

- J1U,ri1lNi1~~lJWnU1 ~1U,1U, 5 LLV\~ 

W11l2J nUNmuR'u,r1LLfl::1l1fll'lU1::n1lU 
~ 

- ~1U,U1UU'lJ'l::um::1J1(J,r1'lfJJUU,~u,~ 64 il111~nl~LlJm· 
- 'ftl ()1)u,U'l::m::U1 (J,r 1 L ~ lJlu,fl~ tl~ fl10iW-nl 

~ 

- J1U,U1UU'l~flflfJ~~1~.w1·n m.l. 12+500 O~ 23+500· - ~1U,U1UU'l~fl~fJ~,ru,,~hernir,nn nlJ. 10+700 0-3 18+200· 
U'l::ntlU 

- ~1U,U1UU'l~'l::um::U1(J,rl'H)~UU,~U,f162 il1'llJnl~LlJm
• 

1,557 

1,799 

1,353 

8,772 

270 13,481 13,751 

1 

1.191 

1.300 

1,570 

8,373 

249 12,435 12,683 
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- ~fH1ElU1.h::m::U1[J\hL~lJhl.flAEhlYfl::L'lJU.J.. 
- .J1U,1.J1U1.h.JflfW.JW1::L'lJU.J nlJ . 10+200 n.J 20+500· 
- .J1U,1.J1u1.J1.JflAEl.JLL~U,LL~u~ln mJ . 23+200 n.J 28+000· 
1.J1::nElU 

- 1m.Jn11U.J~m.hV\UoEl.Juu 1::[J::~ 2 

- 'l1u1.J1u1.J1.J1::um::U1[J\h1El.JUU,~U~ 67 (j)111.Jn1ALlJm, 
• d 

11lJfl1A.JYlU,1::[J::Yl 7. 

- .J1U,1.J1u1.J1.JflAEl.JU1.Jiu, ~lnnlJ. 0+000 n.J 17+400· 
- .J1U,1.J7U1.J1.JflAEl.J1.Jl.J'lJ1(j), 

- .Jlu1.J71.J1.J'l.JflAEl.JA1(ilU1'lJl1LLA:AAEl.J"'El.J<ii'mi.lJ (j)AEl(il""[J , . 
- .Jlu1.J71.J1.J'l,J'l::1.Jm::U1[J\tl1El.J1.JU,~U,~ 56 (j)1'l1.Jn1ALlJm, 

, .. 
tl tin111m ntH'I"il" 

246 

288 

1 

774 

675 

1,473 

583 

1,873 

8,777 

14,155 

1 

2,377 

32 

956 

11 .032 

14.398 

1,854 

7,447 

186 9,301 

1,984 101,970 

14,401 

14,687 

9,487 

103,954 

LL~'U.~h Lii.'U.nl'l~l:IJlT1'l>lnl'HL~::nl'n.11::m ru.'l1T1l,h~>I'Yl'U.~>lmh1,rl>1~'U.1l::L~'U.'1~tl ~l"i~ 
~ 

Lll'U.lltJrurn~'U.~'U.'Yl'l~ritl1iLil~tJru~l~tl L iitl>ltl ~l>1:1J1n:IJl mL~::~fhTlru ~tl tJru~1\hYl1:IJ~>I'1~ritl 
cal q Q,I' cal CU' 

1iLn~T11l:IJ L~!J~l!J~ tl'Yl1Yl6~'U.LL~:~'U. ') "lJ tl>llh::"15l"15'U.1'U. ~'U.~lT1'l>l n1'lLU'U.tl ~1>1mn n1'lUtl>lnWil 

Yi1:IJ~>I LU'U.~>I fflTlru~ll::~tl>l iin1'lm Lii.'U.n1'l~iin1'l~>I'Yl'U.Tltl'U.'ih>l ~>I LL~Ld tl Lri mJ n1J-;)1'U.1'U.1h::"15lm~1l::
'" q 'II 

L~:IJ;t'U.E)~l>1'l1~L11LL~::iim'l1"15~~'U.mh>lL~:IJ~ >l1J1h::m ru.nl'l~>I'Yl'U.~>ln ~11fit1 tlll LU'U.~>I-;ilLU'U. LL~:: 
q 


.ci o .... d ..J. .... .d A 1.eII.a.., ..,.J"A .... I . 

'Yl~lT1ru'Yl ~~'Yl1l::~ tl>l:IJn1'lYl1l1'lru.1 EW1>1~::Ltl!J~ TI tl tl~nn1'l'Yl'l~ ~1"lJ tl>lYl'U.~'U. rn~'U.1 !J>ll'U."lJ tl>l 

'" q q 

lllT11;)[J>I'111 ~3Jl'lfl~~er~nn1'l'Yl'l~~11 'U.~~fr'lh>l1 1;, tTl'l>ln1'liJ tl>ln'U.JTYl1:IJ~'1~tl tlmL1J1JLL~::ri tl 
~ q 

~1l>1ll::~m'lfll"151.11::1!J"15,r~>I ~~~l:IJm!J"lJ tl>l ~>lri tl~1l>1,f'U. ') LLIii tllfn:IJ11nt'i~ fl'v)"'ln ')nn(il~,)"lJ €l~ 
'II q q q 

~'U.~'U.L~ll::'Yh1i tll !Jnl'l1i >llU"lJ tl>l ~>I ri tl ~fl>1 ii tll!J !Jl1'U.l'U.~13JLU~ 1!J LYln::ii nl'lUl'l>l1n1!tl ~ 
q q q 

LL~::ii nl'l'Yl'l~ ~1"lJ tl>l~>lri tl~1l>1L1ImnUn 
q 

• 
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III rlV\ ~>'I~ln'j::UU'jlU'jl:IJttlL~rlLL,h L~~~ ttl L~mf>'lV\:IJ~~l n n~m'j:IJ 'Yl m.h::LIl'Yl~::r1 mhu~ 
~ 'II 

1~a cilU:lJl ~HlUfl rnlll'Wttl~n'j:IJ fllUfl:IJ:IJ ~YhHilv\U~Ll~>'I ~l :lJl'jr1t1~ a rl~>'I ~,httlli'j'j:IJ"15l~
cu 4J 't" cu 

flrnlll'WttIIUfl~a>'l~>'I LU uuruv\l~lflru LL~ L~:IJ ih::~;rUL 'W'jl::Lm ~>'Iril LU~ttl L~rlLll ~l:lJl'jr1t1~ a rlttl, "'., 

L~rlt~rl~'j>'l~>'I~tm>'l"lllrl"lJa>'lfl~a>'lL~1in LL~::m~Llliin~uLV\:iju"lJa>'lttlL~mumum~rl~'j~liu~m'j
. 'II 'II 

'Yll>'lttllum'jL&iu'Y1l>'lLL~::~~a cimirl~:lJfl~a>'l~n~aLtl ~>'I~::Luu~~m::'YlU'Yll>'lUl n"lJ a>'l'j::uu ~ a ~>'I LL1~ 
'II 'II 

m'j'Yl'j~~l"lJ a>'l~u~ u~::ii ~~m::'YlU ~a'j::UU'jlU'jl :lJttl ~~rl L 'W'jl::Y1 a"lJUl~~l>'l ') ~::r1 fI ~>'Il~ 
~ 'II 

~ulU'j::~U ~l>'l flU t~ rl1um'ja aflLLUU nL~-w~l'jrn~1 L~ am'j'Yl'j~Cill"l1 a>'l~U~U~l rl ~lm:: rl::L1 ~lm rl 
~ ~ 

"lJ a>'Itm>'lm'j ~>'Im'ja afILLUU L~adn~a>'lii m'j-W~l'jrnl;jlU 'jlma>'li'u'j::uUY1 mf>'lV\:IJ~LyjaLllliLn~... 
m'jLL~ninV\~a"J5l'j~L 'W'jl::er mlm'j'Yl'j~ ~1"lJ a >'I LL~~::~U~Lll L V\ij aUflU Cil>'ltfum'jri a ffi'l>'l'j::UU'jlU, , 
'jl:IJttlL~rl~>'I ~a >'I L~rl>'lutI'j:::IJlrnL~:IJ L yj am'ju a>'lflUflll:IJ L~rlv\l rl"ll a>'l'j::uu'jlU'jl:IJttlL~rl~ Ln~~ln 

~ ~n 'j::'YlU~Ln~~ln m'j'Yl'j~~l"l1 a>'I LL~U~uii ~ ~t~ rl~'j>'l ~ a ~>'I ri a ~fl>'l t~ rl Lit'Wl::Y1 a'jlU'jl:IJttl
• 

L~rl ~ iim::~l rl a ci~lLtllU~U~\i1n'IYl 1uu~~uum'ja a n LLUU'j::UU'jlU'jl :lJttl L~rl ~a>'lfilU>'I n>'l ~~ 
'II ~ 

m::'YlU"lJ a >'I er~ 'jlm'j'Yl'j~~l"lJ EI>'I LL~U~U ~>'I(i a'll ii~ ~ m::'YlU'Yll>'l~Uht'j::~UtllUn ~l>'l (2n) LL~::iiflll:IJ, 
~l flru'j::~utllun ~TJ (2) LL~ nl'j eJ eJ n LLUU'j::UU 'jlU'jl :lJttl L~rlL~a a n LLUU L~ a m'j'Yl'j~~l"lJ a>'I LL~U~U ., . 
'ii>'ll U 'j::rl::iUL~ am'jri a ~fl>'lL~1~ LL~lUl>'l ~lU ~ ~m::'YlU"lJ a>'I LL~U~U'Yl'j~ n rJ>'Ifl>'lii ~ ~m::'YlU EI rlUl>'l 

~ 'II 

~lV\i'UUl>'l~U~ (1 n) LL~::'j::~Uflll:IJ ~lflru"lJ a>'luruv\ln rJ>'Iii a ciUl>'l LL~ a cilU'j::~u~ua rl (1) 1uaUlfl~ 
QI Q.I cu cu 

'j:: rl::n~l>'l LL~::'j::rl::r.nl Llia>'l~l nii:lJl~'jm'jfllUfl:IJ LL~::~~ er~'jlm'j'Yl'j~~l"l1 a>'lLL~U~U iil1i'j::uu, , 
'jlU'jl:IJti'l L~rl~L~ri a ~fl>'l LL~::L~EI EI n LLUU L~ a m'j'Yl'j~~l"l1 a >'I LL~U~U~:: a ~ ~1 ~ ~m::'YlU'Yll.J ~1J'YiLn~ 

, 'II 

;ru~::iiUElrl:IJln (1 n) LL~::'j::~Uflll:IJ~lflqJ"lJa.Ji'JqJv\l~::Uarl (1) 

4.5 ~Hlun~ii~m (Quality of Life) 
~ 

~lll'W L~'j'IY;jn~LL~::i>'lfl:IJ1u~u~tfl">'Im'ji1ailLlIuL~iJau~uE1n~l>'llU'Yln ') ~l'U. m'jLn~
... 'II , 

Uruv\~1 LL~U~U'Yl'j~1UU~L1 rn~U~tm>'lm'jm~~::~ilLllii ~~ m::'YlU~ a~lll'W L~'jM;jn~ LL~::i>'lfl:IJ LL~
Q.I.. " 4J 

t~ rl LLri~~>'1 LLLfl m'j'Yl'j~~l"lJ a>'l~u~ulU~U~tfl">'Im'jii ~~n"::'Yl1.lrf>'l'Yll>'lm>'l LL~::'Yll>'l era:IJ Luua ~l>'l:lJln 
~ 

~~ n'j::'YlU'Yll>'l~'j>'l ~ a m'jLn ~ttlY11:IJ1U~u~~iim'j'Yl'j~Cill:1Jln L~ mn~ttlY11:IJ ~ 8:IJii ~~m::'YlU~ a, 
~lll'W L~'j'IY;jn~ LL~::i>'lfl :I.lllUri ~lU 'Yll>'l er8:IJ LUU~lUfh1-n,)l rl 1unl'j~fl>'l'j::UU ~lil'jrntltllfl LL~:: 

... 'II 

~lil'jrntlm'j"ll a>'llllfli';jUl~ LL~:: ~>'Iri a ~fl>'ltl'j::LIl'Yl~1>'1 ') "lJ8>'1lllma n"ll'U 
'II ... 

• 
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tl cil~1J1n ~~'lJm::~Lnmt1rl11J LL~::~ ~~m1Ln ~l1r1rl11J 1h::"n1"n'U9i1~ ~tl~ij~111JLU'Utl ci~~tl'U,y1~
'II.. 

~lU1n LL~::~ ~lflq) ri tll'lXLn~~111JL~r.J~1 r.J~~·Yl1~m~ LL~::'Yl1~ rJtl1J ~Lfl1J11m.h::Lii'ULU'U~l'lJtl~ L~'UL~ 
.. LL~::~1h::Lii'ULliLci L"If'U m1L~ulhr.J m1Ln~tlU~L~~ m11Jfl~1~hlLL~::~'U'J iln1J1n1J1r.J ')1'U1'U, , 

~11 L1tl'U~1.11::~uifq)~llhrl11Jij')1'U1'Umn· ~~m11h::Lii'Um11J L~r.J~l r.J~ L n ~~1mt1rl11J1'ULL~~:: 
~~~~~ LU'UCil1 L~'U~ ~~1J1n LL~::1'U'lJru.::L~ mfl'Um,b r.J~1'U~1U~~"ntlU ~1~n,)lLU'U~::~tl~i~~l~U 

'II 

1.11::1J1 ru.~L~~L~tlm1U11L'Yl1'Yl,n'lJ1iLLri1h::"n1"nWii1 r.J 

Cil~,f'Umi1 r.J~1'U~1U ~ ~"ntlU1'Um1U tl~ fl'ULL~::LLnl'lJifq)~1li'lrl11J~~itl~ijm1~11~1::UUU tl~ 
fl'Uli'lrl11J fI111 ~~::Lfl1JTH1"If1 r.J LLnifq)~1~1tl ~~~111JL~r.J~lFJ~L~ mn~111J~~ £T~ ~11JTH1Yl11'IX 

1h::"n1"n'U~h~·~;i ~L~tl rh~1.11n~ Lli')lLU'Ucitl~'lJ1~~1'U 'lJ1~L~r.J'ULL~::~'U 'J 

i1~LLlJ;i ~m11J L u'Umj'lJ tl~1l1::"n1"n'UU1~ n ~1J~::ijm11Jcitl~ m1tl ri1n ~~~nuli'l LL~'l1n ~Il1'V'l 
'II , 'II 

m1Lll~ r.J'ULLll~~'lJtl~i~~1JYl11'lXLn~m1Lll~r.J'ULLll~~~1'U;i~m11JLu'Utl ~Lllmn L"If'U 1'Utl~~1l1::"n1 
'II 

"n'U~tl1ir.Jtl ri~1Jli'1~::~11~U1'U1'IX~'UW!X1~~Lllili'1~1tl~1~ ~ tl~l'V'l11::m11J~~lLU'U~tl~1ill1::ltJ"n,r~ln
'II 

~1li'1,f'U 'J LL~if~~1T'U;i~LL~::t¥~~1JL~Lll~ tJ'ULLll~~Lll L~ tlijm1~11~1'Yl1~Un~~::~1nwh Yl11i, 
1l1::"n1"n'UL~~11~~ tl ritl1ir.J~'U~ ~~1'IX~1li'1Ll~::~'U~'iX1tl tl mh::uum1~11~1'Yl1~Un ~ ~~U1'U~~'U 

'II 'II 

tl tln~~1li'ln~1mu'Uitl~li'1 ~in~lLl~::~'U 'J ~Llimnn1'IXu~~~Il1r.J'UtlnL~L~'U Cil~,f'U~ln~Il1'V'lm1
'II , 

L1J~ tJ'UU ll~~Cil~n ~11Yl11i m11ill1::ltJ"n,r~ln UliJ1Ll~::~1~~tl~ijm11J~lflq)'iXtltJ ~~ ~~ L~'ULcii1 

if~~1T'U1l1::"n1"n'U1~ tJY1'1L1l1i~111J ~lflru~ tl~lJ1'iXtltJ1J1n, ~ 

m11ill1::ltJ"n'U1'U~l'ULm~\)n~'lJ tl~ LLliJ~lll~::~l~~ tl~1'UiJ~~u,"Lci~ ~,r[)tJ~~ tl rh~L~ 'Ul~i~L~'U 
~ . 

'Yl1~li'liJ~~1T'Urr~L~1U~111Jii.tJ1Jtl ri1J1 n n~l1J n L ~tl~1J1~lnm1~11~1'Yl1~Un~~~-n~Lu'Utl ri1~1J1n r..I~ 
, 'II 

m::'YlU~Ln~~lnm1ih::uuu tl~n'UJ1rl11J~11J LL 'U1~~~'lJ tl~ LLliJ1L,r1'V'l1::tJ1LL~:;~ ~tl~ ~ tl 1l1::"n1"n'U~1i 

'Yl1~J1L~ tlm1«q)~1 tl1~Lci1U~111JLli~::~1 n L 'V'l11:;~::ij~~n~'lJ11~~lnm1u tl~ fl'Uli'lrl11J~~1:;uum1 
L~'UL1tll~tJLfl11'ULLlili'l~:;LliL~1Ur..I~m::'Ylu LL~m1L~'UL1tl~1nLLliJ1L,y1m1J~~tl~~1~ 'J ~:;L~1Ur..I~ 
m:;'YlUU1~ L'V'll1::~::~tl~ij m1iJ~1l1::~li'11'UU1~L 1 ~1 m1fi1'lJ1tJ~Lfl1J11n<fitl'lJ1 tJ~l1J LL 'U1 ~~~ tl1~~:: 

'II 

m:;Yl1LliLci~::~1m 'V'l11::n~~ n~'lJ11~~nm1tJm::Cilu 1 'IX~~;fi'U 1'Utl'U1~~n1nm1i~m1'lJ'UGf~ 1J1 ~"n'U~~ 
'II 

LL~:;n1l1::~'YlTIIl1'V'l m11JUtJ1Jhm11«q)~1'Yl1~li'1~::~~ ~~ L'V'l11::'Utln~lnn LID!.'Yl1~')1 fl~ LL~1 ~111J 
1l~ tl~.nr.J 1'Um11~ tJ ~11L1tl n'iXtl r.Jnl1 m1L~'U'Yl1~1~ r.J'Yl1~1n tJ'U~LL~:;~ ~lflq)m1L~'U'Yl1~'Yl1~ L1tlGf1'U 

1~qJ5~~::~tl~Lll~tl1rll~tJLfl13nYl11iLn~m11Jlli~::~1n 1'U'lJru.:;~1rltJ,"~Lfl1J11m~,"'Yl1~L1l1 'U~'U~ 
~1~ 'J l~ nl1~LL~:;11~L~1ni1 
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tl1::-nl-nUff']U 1 'VHYL3JL Yl [J~~';hm1'Y1~~i1"lJ Ehm~u~uii~~n1::'YIU1~ ') L Yl1l::l.Ul1YlYlll3JL ~1qj 
...L~Ltl~ [JULLtl~..1 mh~11~ L11 LL~::tl1::-nl-nuiiff'uJl1n1u~.nlYlYlll3JLtl~ £JULLtl~..1~l..1 ') L~ ~~,rUm1'Y11~, 

~1"lJ tl..1LL~U~ULL'YIUlI::L3JiiiJruvll~tl~lllYl Lm'l!!';)n~LL~::i..1Yl3J"lJ tl..1~U~ LL~~13JYl1l11LiJU~1..1 LL~l ~ ~ .. ... 
.. '" ..¥ ;"1 ;"1'" d tl ..,. '" .. A

m::'YIU'YILn~"lJULu'U~~m::'YIU'YI1..1~ULL~::LuU'YIl~ tltl3J (1 n) '1f..1 1::-nl-nmL'YIU~:: L1ILYl [J3Jm1Yl~m ~~ 

m::'YI1J L'VI ~ld'L~ £J ofi~i1 tlil LiJUiJru'VI11::~U,xtl £J (1) 1Utl'U1Yl~n11Ltl~ £JULLtl~..1~lllYlYlll3JLiJUtl ci mh..1.. ~ 

11~L11 m 1 ri'tl1::-nl-nU~1..1~~ t1..1 LUYll::m11'VI1~3J1~..1 ~ ~tl1::n tlun11'V1'itl1ri'iii1i~Ylll3JLiJUtl ci~;ru rY..1 
~ 

1::£J::iu 1::[J::n~1~ LL~::1::[J::m1 rY..1 ') ~£J..1Lffiu~~m::'YIU'YI1..1~U~lnm1'Y1~~~1"lJ tl..1LL~U~Utl~ (1 n) 

LL~::LV;Uml3J r.n~ru"lJ tl..1iJru'VIlm1'Y11~~1"lJtl..1LL~U~lt,xtl £J 3J1n (1).. .. , 

'1-' .J I ...

4.5.2 fll",H.I1 tI 'YHHJ til ~H1.. 

~~ ~::L~1lJ ~ ~ n 1::'YIU 1 UR1 Unl1£Jl £..I ~ tl ci tll i £J~lnnl1ri tl ~fl..11::UU ~llil1rntltll YlLL ~:: 
~ ~ ~ 

~llil1rntln11 L"liU 1::UUU tl..1nu J'1'Yi13J~::LiJULuYll::n~ 3J~L~1n ilL,rlLtl1ULL3JJ1LL~::~lYl~ tl..1 
~ , , 

~ln m1~111~lllYl ~Ul3J1 U ~u~~n'l!!'l~::LV;uLill~lU1Un111n ilLL3JJl LL~::Yl~ tl..1ii~lU1UTl tlU,rl..1, 
3J1n ~..1~ tlLtl1UtlU1Yl~m..1L'YIYl3J'VI1UmLL~ ::mb [J..11U~1U ~~-ntlU~l LiJU~::~tl..1 ii m1~tl rJl [Jtl1Yll1 , 
LL~::~~n tlli[J L'VI~ldtl tlmlnm1ii~"lJ1l..1'Y1l..1Jl L~tl1ri'1::UUn11Utl..1nuJl'Yi13J ~3J11n~hLUum1 

litl cil..1iitl1::~'YITIlllYl i1..1Ul1ilm1~mrl[Jtllm1LL~::~ tl ci 
~ 

EJliml::LiJUL~EJ..1~ [JlnLL~::~EJ..11iL1~11u, 

m1tlllu~ iim3J LL~ nnEJilLiJuml3J-;llLiJU,~~::iEJ..1~lLUu,m1 

L~ tlL~'Yiln11ri mr~'1..11::UUUEJ..1nuJlr113J LL~l m..1, L 'YI'V'l3J'VIlu,m'VI'itl'Vll.b [J..11U,~1U~~-nEJU~U~ 
1ULL3JJ1LL~::Yl~tl..1,jlL iJu,~::~EJ..1'V1l3J1~1m11u,n11~tl ih £..I tllm1LL~::~~n tlli[J~tlci1u,vtu~ri tl~fl..1tltln ' 

~ 

ltl1ri''VI3J~ i1..1LLl1~::~tl..11iLl~lri~lLiJU,~tl..1~lLUum11ri'~~1..1 LYl1l::m1~~::tlurul~1 ri'tl1::-nl-nU, 'VI'itl , , .. 
tl1m1~1..1 ') £J..1Yl..11nil~tlltl Utln~ln~::ritlh;Ln~iJqj'VIlnUm1~lLUutYl1..1m1LL~1 £1'..1 tll~iim1"lJ[Jl£J 
~u,~LL~::,jlU1U,"lJ tl..1 n111nilLYi3J;fu,an~..1m11n Jl~..1 n~11iiLiJu~'YI11Unu~ilLiJum1~~n n'VI 3J1 £..I ., :..J 

~~m::'YIU~ln m1'Y11~~1"lJ tl~ LL~U,~u,LiJu,~~m::'YIU'YI1~ e)mJ~tlm1£Jl £J~ tl ci tlli£..I L Yl1l::iJ ru'VIl , ..~ 

m1Ln~LL~u,~U'YI1~m1ri'~tl~iim1rn~1::uU~1i11rntlt.nYlLyjtl1tl~1U'VI1tl'VI~m~ £..1..1 m1'Y11~ ~1"lJ tl..1 LL~U,, ,~ 

~U L"liU 1::uum1tl..1Jltl1::tll 1::uu1::1J1m.hLL~::Utl~nuJlr113J LiJU,~U, ~..1,r'Un11ritl~1l..11::UU 
~1i11rn::1~ ') ci tl3Jii ~~m::'YIU~tltl1::-n1-nu~tYl1~m1L 'VI ~l,rU,~1U, iJ~~UU£J~Yl..1iin11L~1[J3Jn11r1 tl~fl~, 
tYl1~n11~1~ ') an'V\~l[Jtm..1n11 tl1::-nl-nU£J..1Yl..1L~1u~~m::'YIU~lnm1ritlrn~tYl1~m1,fu, ') ~~~~ 
m::'YIU~..1n ~11i1 tlil LiJU,~ ~m::'YIU'YI1..1 ~uLL~::ii1::~utllun ~l~ (2n) t~ £J t1 tlil1::~1JYl1l 11 r.n"qj"lJ tl~ 

iJqj'VI1Tltlu,-n1..13J1n (3) 1 tl.tlu,lYlm::[J::iu£J..1Yl..1iin11r1tlfl..1 tYl1..1m1~tlLtl ~~ m::'YIu~ Ln~;fufi £J..1Yl..1ii ~~ 
m::'YIU'YI1..1 ~ U1::~1Jl.hun ~1..1 (2n) LL~iJqj'VI1'lJ a..11::~UYlll3J r.n"qjll::,xtl £J~..1 L'VI ~ tl1::iutlltl.n ~1..1 (2) 

L Yll1:: L~L~3Jiim1rJl EJ~mjtlli[J"lJ tl..1tl1::-nl-nU 1 tl. ~tl.~tYl1~ m1Ul..1ff']ULL~1 1 U1::£J::mn..1 £J..1Yl..1iim1r1 tl 
~ 

rn..1 ~..1i1tlil£J..1ii~~m::'YlU'Yll..1~Utl~ (1 n) LL~Ylll3Jr.nTlqj"lJtl..1iJqj'VIli1tlilii,xtl[J (1) L Yll1::n11Utl..1nU 

Jlr113JL~~lLUtl.n11rim~fl..1LL~lUl..1tt1u 1U1::£J::m1~~m::'YIU £J..1ii~lU~U tl ciUl..1LL~,rtl £..I 3Jlfi (1 n) LL~:: 
~ 

tYl1..1m1ri~3J11nYl1U~3JLL~::iJtl..1nuJlr113JLi m 1ri'ml11r.nTlqj"lJ tl..1iJqj'VI1Ua [J3J1n (1) 
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4.5.3 A113Jllnf)~1I1tJ 

.. 
~luwn11D~ tJ~.n!J"lJEh'll.h::-n1"1l'U~mj1U~U~lm\ln11Ci tJ'·.hiim111th~rumn L~11::1uihr;)uu 

'II "', 

• m111D~tJ~Il!J~D1::-n1"1l'Ui.~-runCi tJi1Ti tJu-nl\1UmJtJ rJ LL~1 D1::"1l'1"1l'utnu 1 Vi ru,jlL uu~::~tJ\I,h £.I LVi ~ tJ~1 
'II '" 

LtJ\lTI11rf\l n11UtJ\I flu;ai ~ LL~::l'l"r~ rJffU n\l LL~n11ln~ ~1"lJ tJ\I~U~UtJ1~~::i.1ii.~LUU~ ~m::l'lU1~ £.1m\I, 
~tJml11D~ tJ~Il!J"lJ tJ\lD1::"1l'1"1l'U LL~l~!J ertJ11LL~1f11111D~ tJ~.n!J~ di~~lmml1::ti1111"1l'1~ L -rill. UqjVil 

Jll'h11 nii ~~m::l'lU~ tJml11D~ tJ~Il[J"lJ tJ\lD1::"1l'1"1l'U ~\l1::UUn11utJ\lnUJl'yh11nLUll. ~1Uth~qj~~:: 
-ri1[J~~ml11 L~[JVil [J~ di~;Ju~ln~Jn1::Jll'h11l~mu~1::1'1-r~ rJ~U 

n11D1:: dJu~ ~n 1::1'1U~\lU1 ~~tJ 11~1 nn111'11~i1"lJ tJ\I LLt-J U~U~ tJfl11111l ~ tJ ~Il[J"lJ tJ\lD1::"1l'1"1l'U, 
ill. ~1U1Vi ru~::LUU~ ~m::l'lUl'll\1 ~lUertJ 11~L n ~~lnuruVilJll'h11 n11D-rUD1\11::U U ~ltil1rnDlll fI 

... ", '\J 

"lJtJ\l1l1f1-r~ LL~::n\l LL~il~~m::l'lU~Ln~;JUtJ1~~::L~Ui.~i~L~un~l11 LL~Ld tJi.~D1:: LijU~ ~n1::1'1U~\I .... 

n~11~::~uil rJ\lLtJu~~m::l'lUl'll\1 ~U1::~UUtJ!J (1 n) LL~::ii1::~Ufl1111 m~qjD1Un~1\1 (2) Ld tJlllfl-r~ 

i.~~ !J1!J111ViI1J1~1n11LLnl"lJuqjVil~1\1 ~ L -rill. 1::UUn11U tJ\lflUJll1111 1UtJUlfi ~1::m:#u1::Viil\1ii 

n11rltJ~1\n::UUn11U tJ\lflU~l\1 ~ ~~m::l'lunrJ\lfI\liitJ rJ~\lCitJilLtJu~~m::'YlUl'll\1~U1U1::~UUtJ!J 
'II 

(1 n) 1~ £Jii1::~Ufl1111 ~1~qjD1Un~1\1 (2) ~ tJ i.D1UtJUlf1~Ld tJ1::UUn11U tJ\lflULL~::f11U~ 11~1\1 ~ L~1~ 
~um1rimri'l\l ~ ~ m::'YlU~ tn~;Jurf\llU 1:: !J::n ~I\lLL~::1:: [J:: £J11~::ii ~ ~n1::'YlUutJ [J m nVi1tJi.~ii ~ ~ 
m::l'lU1~") rf\l~U (1 n) LL~::1::~Ufl1111~1~qj"lJtJ\liJqjWl~~tJ\lLLfl1."lJ~::ntJilii1::~U~111ln (1) 

4.5.4 n~iiU1l1~ 

• 
~\li.~n~11LL~1ilm1Ln~iJqjVil~U~u'Yl1~rh1~Ln~iJqJVil'Yll\11i1111"1l'1~ L-riU UqjVilJll1111 

'Yil1~~tJ\liim1rltJ~fl\l1::uuiJtJ\lnu.Jll1111 iim1£Jm::~u~urtuJl £Jm::~unuULL~::~\lrl tJ~11\1~l\1") 
L~tJ1~1tJ~~U~lnm1Ln~f11111 L~[JVil [J ~\I,rU~\lL~ui.~il1UU~~UU1J1\1ozf1\1"lJ tJ\l111~~\I LL~JlLil~1::[J1• 
LL~::f1~tJ\I~l\1 ~ ii~\lrltJrn\l1nJ1L-n13Jl1u~lJILUU,jlu1U1J1n'Yil1~Ln~f11111i.~~1[J\ll11"lJ tJ\I~U~ utJn, 
~lnitrJ\liim1~I\IL~ tJUL~ tJn11UtJ\lflUfi~U~lnL1tJ m1~\ll'l~1 [J"lJ tJ\I~Um~::n11UtJm"lJ~ LLu 1 L "lJ~~U~ 
m111~'YlTI ~\I trn~rn:: LL~::1D LLUU"lJ tJ\I n11rl tJ ~11\1 LL~ ::f11111~\1~ LL ~mh\l flU LtJU~ LVi~"lJ tJ\I n11'Yil~1 [J

'11'11' 

tl~ii[J1l1V'l LL~::f11111 ~1 [J\ll11"lJ tJ\I~Ur1 i\l,rUn11rltJID1\11~~urtuJl~~tJ~LLU1111~~\lrf\lfl ~ tJ\I LL~::LL~Jl 
~ii1DLLuu~ln~L~ [J\lnu~~ tJ~LLU1~::~m1m:h[J1~Ln~ml11~1 [J\ll11LL~::LiJU1::LU[JU ~\l1Un11~~U1 

'II 

1::UUUtJ\lnu Jll1111 L -rill. n11rll\1~urtuJl~111111~~\lLL1iJlL~1~1::tn~111~minn111::Ul [JJI i.~tJ tJ n 

LLuulr~::iiml11~\I"lJtJ\I~urfuJ1~iiTilfl1111~\l1::Viil\1 2.5 - 3.0 L11~1~lm::~u 11'1n. ~\lLdmi1[Juflu
'II 'II 

ml11~\I"lJtJ\l1::~U~UL~11 LL~::L~ tJID3JJl L~11~::iifl1111 ~\I~\lLL~~\l1U~l11\1~ 4.5 
'II 'IJ 

• 
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..; 
Cill1l.J'Yl 4.5 

~'''Luhh1J.Hln1''L'YIW~''iI:;1".Hln. 1:;U:;'YI'" 

(nll .) 

1:;~lJ~"L~J.I 

(1I . 1'Y1n.) 

1:;lAlJ'H.r"A"rf"", 

(1I.1'Y1n.) 

1:;~lJGh" A"rf"", 

iT,;),;)Ullo-tHlnLLlJlJ. 
(ll. 1'Y1n.)iT';)';)U"• tHlnUlJlJ 

.. 
Ul.JL"IJU - L'YIL1f1U 

.. 
L'YlL1f1U - ~::YnU~l~'l 

L'YIL1f1..t - ~::YllUYl'l::tlmn~l 

w.:YllUYl'l::tlmn~l  ~::YllU~lli'l 

w.:YllUff1~'l  I"::YllUYl'l:: n1Jlfl1 

~::mUYl'l::'ll1JLnl  I"cnii~\ilfiflEl.JL<il[J 
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't11~\tl 3n 3 1n 2 1n 1n 

5. Lnl:tmm11J 3n 2 2n 2 1n 1n 

6. nl1illl~ 0'1.4\tlrillJ LLIl::1::1Jl U\l1 3n 3 2n 2 1n 1n 

7. n111hu~'\hAU 2n 2 1n 1n 1n 

m11.h::&'4'-1llm::'t11J~~LL1~~lllJ 

. .,) 
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• • 41 

m,~m,n~am:'I1U~JLL1~~!llJ'IJ!lJm1",~t11'IJ!lJ~"~,,t"n1JL'I1""lJ~1"f11, , 

d , 
cm')1"]'Yl 4.6 (~E1) 

'I1~YiU1 n1~1"~'lLL1!i1~i)~ 

~mmYiiiilll. 
1. AI11""L~1".!n;)LLa:iJfllJ 

2. nl1Vl!.JiioM01f1!.J 

3. fl11lJUa!l'lln!.J -
4 . ,,~it!.J1n.,., 

5. llJ11 tl<At11-.. 

"'1l1YiiJ~~U" 

1.u~n1::'I1U 

1n 

2n 

1n 

1n 

3n 

. ~ 
~11~"'1~ty 

1 

3 

2 

1 

3 

,m1~111 

1:u:i" <5 iJ 7::u:mn" 5-10 iJ 7::U::U11 >10 iJ 
~l\n,.:t1u A"llJJlh~1!! ~l\n,.:t1u A1''''lh~1!! lll\n,.:t1u A"l1,.,141~1!! 

1n 1 1n 1 1n 1 

2n 2 1n 1 1n 1 

1n 2 1n 1 1n 1 

2n 2 2n 2 1n 1 

2n 2 2n 2 1n 1 I -

~lJ1!.JL"''iI :, ':~lJ~am:'I1ULLa:':~Ufl11lJ~lAru. 
o l1.iij~am::'I1ULLa:'::~lJfl11lJthAty 

,xo!.JlJ1n n ~am:'I1lJ~l1.U'llJ 

2 Ul-..na1J p ~am:'I1lJ~l"'lJln 

3 
A .. 

lJ1n~'OlJ1n'l1A'II. 

m'U':Lij-..~am:'I1U~JLL1'11~OlJ 203 



d 
'lJ'YI'YI 5 

~".itJLLa~~eH~"elU"~ 
'I 

• 

~ 

5.1 ~';itl ~~n';i::'t11J~:nn n1';i't1'H91m1'l1eh'JcW,"~h~
q q 

nT:i~n~l mm1::'YlU~\I LL 1~~m,r;l1nn11'Yl1~"lJa\l LL~'U,~'U,l 'U, ~'U,~~n~l ~lm1f:l:%llKLV;'U,L~il
• 

m1'Yl1~~1"lJa\l LL~'U,~tl.~::L1iri allKLii~r.J~m::'Ylu1'U,1::tl::n,n e)'U,&''U, LL~~::nm~m::'Yluacil\1il ') ~a 
Liia\ll'U,1::tl::tll1 <fi\li4''U,~~n~l ,h'U, 1 Vt rui.~~ur.J ~n1::'YlU~1 nm1'Yl1~~1"lJ a\l LL~'U,~'U,mLtI'U,1:: tl::L 1 ~1 

~ . 
e)'U,r.J11 'U,1'U, tilllKr.J~n1::'YlU~ Lii~.:ff'U,~a\ln3J1~1n11T11UT13J iJ a\l n'U,LL~::LLnl"lJ a cil\1 L 1\1~1'U,LL~::nU1::• 
~'YlliJllY-l LL~::~ LhT1'lli ~ a U1n m~'U,~~n~l LU'U,~'U,~~ acil'U,U1L1 m«'U,~ a'U,13J LL1iJl1i113J"Ill~~LT1 tln 

~ . ~ 

CL; CL; ~ a I a I ..~ CL;..¥.J d ,Q CL; ~ a I 
1::~U ~\I~lm::~U'U,TYl::L~ lJl'U,n ~1\1 lJ1::3Jl m 2.0 L3Jm u~~U'U,Y-l'U, 'Yl~n~~13J1::~U~ln'U,1'Yl:: L~ lJl'U, 

~ . 
n~l\1~~~\lLVt~aU1::3J1m 1.0 L3J~1 Lth,x'U, 

m1'Yl1~~1"lJa\l LL~'U,~'U,1'U,~'U,~~n~l~::ii r.J ~3Jl~ln ~lLVt~1~ ') rl~l3J L1i11~lnm1~uJl. . ~ 

1J1~1~ m1ria~fl\1~\lU~n~fl\1~nJ1Vt'!!n3J1n ') m1~'U,~::Ll1a'U,"lJa\ln11~11~1LL~::n11ria~fl\11m\l 
~ 

m11Vt qj~l\1 ') bL~::1~ tl~n~m::m3Jli113J"Ill~fi~13J fi~lm1f:lri allKLii~r.J~n1::'Ylui.~~\I'Yll\1m\lLL~:: 
'Yll\1rJfJ 111'U,1:: tl:: L 1 ~1~~1\1 n'U, <fi\l U 1:: "Ill "Il'U,1~ l'Jrr1i.u rJ\IL1i L,]lh 1'U,tIqjVtl LL~:: r.J ~n1::'YlU~~13J 3J1 

L'r'l11::U1::"Ill"Il'U,~1'U,1Vt ill LL 'YIU~::L1iLT1l'J~~L~ l'J11 n11'Yl1~~1"lJ a\l LL~'U,~'U,n ~LVt~Vt~nm~lnm1m::th ... . . .. 
"lJ a\l3J'U,~l'J 'U,'U,W\I"'" • 

T1113JL~1qjL1i11~1'U,1~ '] 1'U,~'U,~~m~nL~Lii~.:ff'U,m a cil\111~L11 m1n1::~1l'J~1"lJa\lm11i~ 
~'U,L~"lJ r.J1 l'Jaani.u~ln~'U,rJn~l\1 a cil\1mnml'J LL~::11~L11 rl11~Vttb l'J\ll'U,~~a\l~U~~"IlaU~a1::UU 

~ 

~llil1mu1JlT1 LL~::~1li11mUn11~a\l L 1\1n11u1n111 ~Y-laL~l'J\I~ aT1113J~a\ln11 n11~~'U,11T11\1m1LL~ 
~ ~ 

~::1U LLlJuVt1a LL~~::U1::LJl'Yl')1 LU'U,~::~a\lli\lUU1::mmLU'U,,)1'U,1'U,m n L-ri'U, nl1~fl\1Vt1a"lJ l'J1l'Jf:l'U,'U, 
~ 

m1"lJr.J1 m::lJlJ~1l'JJ1U1::Ul 1::UlJ"lJ'U,~\l3J1~"Il'U, LU'U,~'U, <fi\l1T11\1m1~1\1 ') LVt~ld'')l Lu'U,~a\lnn11 
~\I'Yl'U,~ ~\l3J1n 1'U,"lJ m::L~ mn'U,m1~~11ml L~ fI m1'Yl1~~1"lJ fI\lLL~'U,~'U,fin~l tl L U'U,~\I')lLtI'U,~~fI\ln. .~ 

m1ti.13J1~~11ml LL~::~~LU'U,~11i~ltl"lJa\l1T11\1m1 <fi\l~11i~1 tl 1 'U,n11~\I'Yl'U,ria~fl\11m\lm1~1\1 '], 
LVt ~ld'mi1 tl\ll'U, ~~U~~"Ilelu~::n ~um~~ LU'U,~11i~l mL~::L1tln Lliu~lnu1::"Ill"Il'U,~ a LUL ~ a 1 ~T13JnU• 
m1~\I'Yl'U,1'U,Lira\l ~'U,

• 
tIlliVtlr.J~m::'YlU~lnn11'Yl1~~1"lJa\lLL~'U,~'U,~ L~'U,L~a cil\1i~L~'U, ~a tI lliVtlJl'ri13J 

~ 
<fi\lrl'Yll 

~, 

T1113J1'U,LL1 \I.:ff'U,~ ~ a ~ L 1 ~1 LL~::ri allKLii ~ T1113JL ~ l'J Vtll'J~\I 'Yll \I ~1\I LL ~::'Yll\1 rJa 3J ~ au1::"Ill"Il'U, 1 'U,~'U,~ , 
~n~l LL~::~'U,~ln~L~ l'J\I LU'U,,)l'U,1'U,3Jln n11i LT111::y;''Yll\1 ~l'U,a'Yl ni'Yl r.J1 ~m1f:l:%1~L~'U,11mmm Jl• 
~'U,~~n1'U,~'U,~~n~~11~ tl LU~ tl~ aiJ~::~ a 'U,,]1\lln ~L~ tl\ln'U, LL~Liia\l~ln ~n~m::'Yll\1n1 tlJllY-l"lJ a\l~'U,~ 
~n~11~muY-ll::1::~U~'U,~'U,LVt{i,a1::~uJl'Yl::L~ul'U,n~1\1 (1'Yln.) i.~~~~\1 tilllKYi~'Yll..lLL~::mmm 

.. 
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• • 

m1L'VIlil"lJ a\lJl ~l&1'U.i.h::1J1n::Ul tlJ1LU~ tl'U.LU Jl ~1&1'U.~ LTl tl L 'VIiiliil\l i.h::uU1::Ul tlJ1Ii11:JJ"1n&11~ tl 
~ ~ 

~1 \I n';)::t1n-ll\l a r.il'U.vt'U.~~~1'VI1aU1L1 m ~ij el~1ln11'Yl1~~1"lJ a\lvt'U.&1'U.~\ln a 1 ~Ln~uru'VI1JTrl1:JJ"ll\l cu cu III • cu QI 

~1'U.U1L1m1:JJ LLaJJ1¢l LTl tl~\I LLlil::~:JJl1t1U a\lrl'U. LaJl ~Jll'U.LLaJJ1L'VIiil Lel a~'U.~~\ln~uij1::~U~liil\lLU'U.
~ 

~iill~Jll'U.LLaJJlL'VIiilLela"lll:JJ~~\I L"lll:JJlyh:JJl'U.vt'U.~~L~1um1~~'U.1LL~1 ~\I'VItb tl\ll'U.~1u~~-na1Jli 
~a\l'VI1LL'U.1'Yll\l'VI1a:JJl~1m11 'U.m1ila\lrl'U.LLlil::LLm"lJUqJ'VI1JTrl1:JJ~iila~:JJl LLCii Liia\l,;)ln1'U.a~~Tl1l:JJ 
i.il~ru"lJa\l1Tl1\1m1U a\lrl'U.JTrl1:JJij~ a'U."lll\l,xamil1'VIlaJ~ a tlL~1UTl1l:JJ~'U.h,;)lmfu1'V1l11'U.1::~U 

~ ~ 

~l\l 'J u';)';)u'U.Ld a ~fll~"lJa\lvt'U.~L~Lu~ tltl.LU~l:JJ~n~m::LLiil:: el~1l m1'Yl1~ ~l"lJa\l LL~'U.&1'U.'til1~~a\l ij 
~ ~ 

m1~,;)11m11Tl1 \I m1Ua\lrl'U.LLiil::LLnl"lJUqJ'VI1JTYl1:JJ a cil\l';)1\1,)\1 ~\I ~ lilm1L~1tl:JJm1,;)::L~ 'U.L~~ a'U. 

"lll\li~L';)'U.111m\lm1Ua\lrl'U.Jl'yh:JJLU~l::1'U.U1L1mvt'U.~1Tl1\1m1,;)::~a \11i\lUu1:::JJlm~~\I:JJln LLiil:: 
~ 

1'U."lJ m::L~m rl'U.m1L~1tl:JJ1Tl1\1m1nL~~ tllm:JJ~,;)::1i ~iiln1::'YlU~ Ln~,;)lnm1'Yl1~ ~1"lJ a\l LL~'U.&1'U.:JJl• 
Lu'U.a\l~u1::n au~ i.il~qJ1'U.m1aan LLUU1ltliil::L5 tl~1Tl1\1 m1 ~\I m1L~1tl:JJm1L~ am1'Yl1~ ~l"lJa\l

• 
LL~ 'U.&1'U.~1:JJ Ell tl"lJa\l1 Tl1 \lm1n LtJ'U.~L'VI~'VIti\l~ri11'VIlTl1\1m1~a \11i\lUU1:::JJl m,)1'U.1'U.~:JJl n;fi'U. 

'U.a n,;)l nttLL~li1ru'VIl m1'Yl1~ ~1"lJ a\l LL~U&1'U. rill~'VI tb tl\ll U"lJ a\l1;j~a\lnl'VIU~:JJl ~1m11 'U. . 

.. 
~ ~. 

m1Tl1UTl:JJLLiil::iJa\ln'U.m1'Yl1~~1"lJa\lLL~u&1'U.~ijlh::~'YlTIfll~ ~\I:JJl~1m1~i.il~ru ~a m1iil~m:JJlm 
~ 

n11~uJll~&1uLYlan';)n11lJ~l\l ') "lJa\lU1::-nl-nU rill~~a\l~m m:JJ1~ijn111iJl~1&1uLLCiiLVi tl\la cil\l 
" 

L~m LLlil::';)l nTl1llJ~EJ\I m1liJl~ijtl1:JJl mLYl:JJ:JJln;fiu\i'La\JLtJ'U.~lill~'VI'U1 tl\llU~1U ~~-nEJUI1la\l 


. L ~1 tl lJ LL~um1')~'VI1J1 ~l&1'U.li~ a LVi tl\l rlmnllJ ~a\l m1"lJ a\lU1::-nl-nU ~\lUqJ'VIl m1')~'VI1 LL'VI ~\lJl 


. ~l&1UnL~LtJ UUru'VI11::~1J'U.1tlUl tl~lUm1U1'V1l1LLlil::,)~m1Jl ~l~U~m~il,;)::LtJ'U.i1ru'VI1'VI~n~aLtl 

~ ~ 

• 
5.1.1 J:I~n':i::::'t1u'l,"llTYt':id3J 

1~ rJ~)Lum1'Yl1~ ~1"lJ a\lvtu~u';)::na1iLn~~lil n1::'YlU~\I'Yll\l~1\1LLlil::'Yll\l ~a:JJ1'U.'VIlill rJ~lU LL~• 
~ ~1:JJl1t1~~LUU~ iiln1::'YlU'VI ~nLffi~ £.J LU~1::~lUl~ln11:JJ L~1l::~iil n1::'YlU~Ln~,;)1 nm1'Yl1~ ~l"lJa\l

• 
LL~u~'U.l'U.Ul \I vtu~,;)::~:JJl1mL~~\I'VI1aijm1~11,;)1~L~acil\li~ L ';)u mh1~a 

1) ~1'U.Ii1ru.l'Ylm~:JJl1mL~~\lL~,;)lnm1'Yl1~~1"lJa\l'VI~~'VI~n!lU (Sinking of 

.. benchmark) . 'VI~~'VI~n!luCiil\1 ') ~'VItbml-nm1L~rilm1~~~\lLYlmt~~\l1::~U"lJa\lvtu~1&1U,;)::iil~~1 
d :'1."1 ... 0 .... o.d .... d • 1'" "" i1

. lil\l 'lJ\I,;)::LuUuru'VI1~1'U.m1~11,;) m1,;)~'YllLL~WYl \ll'U.Tl1UTl:JJ1::~U 'lJ\I~:JJl1t1na 'VILn~ ru'VI1'Yll\l 
~ ~. 

~\ln a~1l\l'Yll\ll~ln11:JJLLiil::~ i.il~rum1L~ EJn,;)~'VI:JJ~'VI ~n;jl'U.~ LL~nCiil\lrlU'VI1a~ a cilu vt'U.~Ciil\l rlU,;)::ij
" III'" cu 


~lill~m1~lU1mLLlil::m1aan LLUULYl arilm1n a ~1l\l~lUl~ln11:JJ ~~~lill~ ~\I,fum1')~LnU"lla:JJiil 


. 
~ 

"lJ a\l'VIUl£.Jn-nm1,)1 LtJU~a\lijm1~11,;) ~aU"lla:JJiil1::~uvt'U.~'U.,;)ln'VI:JJ~'VI ~n;jl'U.Lu'U.U1::,)1 rill~ij~l
~ ~ 

1i,hmYl:JJ;fiu L~1l::nlLaJijm1~11,;) ~aUTl1l:JJt1n~a\l m1li"lla:JJ iil~Ciil\lrlU';)::rill~Ln~i1ru'VIlm1 
~ ~ ~ 

~l\l ') ~1:JJ:JJl5n:JJln:JJl£.J L-nU "lla"ll~LLrJ\ll'U.m1na~1l\l~\lnaril\l m1u1::-nl~:JJ~Ulh::~uJl~tll';) 


Ln~m1yh:JJ"ll\J LUU~U 


• 


?()R 
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2) ~1'U.tlYln1l'Hnffl1l11ml~~h'lI.~,nm::uUn111::Ul mil (Drainage and sewer, 
system) n11~1::iull~'U.~'U.~~~1~~lrttl~,;)lnn11Y11~i1"1.Jtl~ll~'U.~'U. lritllm[Ju lYi [Junu1::i1Jtil1'U., 

I:' .... ..... !" 1.::::11 I!' d.::::ll ..... .J'..::to ~ 
ll3J'U.~ll ,;)l'W1::[J1ll~::1::~U'U.1Y1::l ~ [J tl3J 3J ~ ~~ tl1::UU1::Ul [J'U.l"1.J tl~m~ lY1'W3J~1'U.f11Y13J1::~U'W'U.~'U.~1, 
i~,r'U.l'U.q~~'U.~ihn1l1ruJll~itm..h1'U.lllhi'llil'W1::[J1ll~::f1~~ahtlY1::l~;r'U.~~,;)::'Yh1~di~J1Y113Jtl ci 

~ ~ ~ ~ 

l ~3Jtli~~ m~lY1'W3J~1'U.f111h::~u~ ~ tl~1l1 ~~1n-n11lLnL"1.J~ ~11l11f1~1Lit'U.n111.~lL~::, 
n1~lY1'W3J~1'U.f11ni.~limj~~tl~l1~11 'U.n11llnL"1.Jn111::ulmi'1 ~ tl n11~n~~'U.iJ~ ~tl3J~'U.~i1tl~n'U.. ~ 

Ll~::~1JJl,;)ln~'U.~iJ tl~n'U.tl tl n ~lllhiIIil'W1::tI11~ rJnl1iJ~lh::~1::1Jl mrlll~::1::1J1J1::1Jl[JJlrr~~3J~
~ ~ ~ 

l~tl1.1l1iJl1'U.llllJl~~~;r'U.L'W11::1::iuJ1Y1::l~~'U.'U.I.~ ~ l-ll1Y113J1'U.~'U.~iJtl~n'U. ~~m1~lLit'U.n11~~ 
~ , 

n~11ritll~ln~~hli-;ll[Jl'U.m11il1~1n~11h::~Jl ~hli-;ll[Jl'U.m1~uJlll~::~'U. ') ~n1l1n1l1[J, ~ ~ 

3) ~1'U.m11ilh::1[J-n,r~~'U.ffl1l11mL~~~I.~,nn~~ri tl~11~ (Engineering 

structures) ~'U.~'U.~ ij m1lD~ [J 'U.llD~~1::iu tl £.i l~3J tl £.i tl3Jij ~ ~ ~ tln11tl tl n llUU ll~::~1'U.m1ri tl ~11~ 
~ 

~1~ ') 113Jri~ij~~1~[Jm~~tltllm1~~ritl~11~~ijtl£.iLL~1 L"li'U. f1'U.'U.ll~::~::'Wl'U. lritlln~ll~'U.~'U.Y11~,;)::
~ , 

ij~~1~ [J~1~~ tl1::iu~1 n11,;)11,;)1~~,;)::~~~1~~1~ [Jl.lllY11LYi[J3Jn'U.~~ tl~ l~'U.Y11~ L1J'U.~~m::Y1U~tln11 

,;)11,;)1U'U.f1'U.'U. 1f11~ ~11~1::1JU1::Ul [JJ1~ ri tl ~11~13J f1'U. 'U.,;)::Ln~ m1ll~nin ll~::"iil1~ 1::UUY1 tl-;)l [JJ1, 
D1::Dl';)::Ln~n11Ll~n ll~::4'1l'h1~J1D1::Dll.~ ~rn3Jtl tl nm3J1tl[J LL~ n Ll~::4'1"l.1 tl~Y1 tl ltJ'U.~'U. 'U.tl n,;)lnd' 

nl1Y11~ i1"l.1 tl~ ~'U.~ 'U.l titl ~ ';)1 n nl1~uJlUl ~1 ~1 'U. U13Jl m3Jl n tll ,;)'Yl 11i l n~ ll1 ~~~ ~~"1.J tl~~'U., ~ 

(Negative skin friction) "l.I tl~ lfflliJ 3Jll~::~1'U.11n"l.l tl~ l~lliJ3J ~~ri tll~ln~trqj~lnu~~ri tl ~11~113Jri~ 
f1'U. 'U.~1uJl~,:rn,;)lnm1,;)11,;)1 ri~ llm 'U.tr';)~U'U.,;)::l n~trqj~l~l'U.~~ri tl ~11~~1~ ') 111 n1l1l.1Ll~::~ ~1 [J 

1DllUUn~13J ll~W\.h [J~1'U.~1~ Gl "l.I tl~111f11;jUl~ll~::D1::-nl-n'U.rT~1.1l1ifl113J~'U.h l'Yil~f111 rT~ijn11
~ J ~ 

• ~m~1J tllm1~~ri tl ~11~ 1~ [J1.1l1.~ijm1111n~111'11m~ijfl113J1f1113J~11l11f1 ~~~ tll.Dl'U.tl'U.lf1~nl 
~ 

f1113JD ~ tl~n[J"l.I tl~ n111itllm1ll~::~~ ri tl ~11~fi';):: 

4) ~1'U.Jlulm~~11l11f1ll~~~I.~,;)ln m1~~'U.lll~~~Jl1Jl~1~ (Groundwater 

development) ~ij1l11'U.tl~~ n11Y11~i1"l.1tl~lL~'U.~'U.';)::'Yll~1[JY1tlm (well casing) Y1tl~~Jl"1.Jtl~tltl, , ., 
Ul~l~ U1l1 ru~ ij n11Y11~ i1"l.1 tl~~'U.~'U.';)::'Wutl tlUl~l ~ lril1~ ~ ~ tl [J;r'U.1l1 ij~~~tlm1nmfiu'\.b, 
(groundwater storage capacity) ll~::m1l1m"l.ltl~lm~~Jlul~1~ (safe yield of groundwater basin) 

~~tr';)';)U'U.I.~ijm1~~ m3J ll~::~11';) ~tlU~ ~ tl~ l1 ~11~ [J'WU111::iuJl1~~'U.I.~~~~1 ~~~ ~ tl~ l1 ~lll~::, . . . 

I.~ri tll~ln~trru~lm1LLYl1nrn3J"l.I tl~J1Y1::l~ 'Yll1~'U.tln,;)lnijtrru~1~1'U.m1l1ruJ1Ulm~ LL~1 rT~ritlli 
'" '" 

Ln~trru~l~l'U.f1 mll1'WJlhl~'U.~1iJl"li'U.L~ [J1 n'U.'" , ., 
'U.tln,;)lndm1Y11~i1"1.Jtl~vr'U.~'U.rT~ntlliln~ ~~n1::Y11J~1'U.~'U. ') l'l~Y11~ ~1~ LL~::Y11~ tltl3J~ n, 

1l1n1l1 [J ll~1ll~1::~u~1m)~11n11Y11~i1"1.Jtl~vr'U.~'U. L"li'U. ntll~ln~trqj~lJ1Y113J-ll~, 
1::Ul [JJ11'U.~lJl11113J-nl~ ltJ'U.~'U. 

.. 
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• • • 

• • 

5.1.2 

a ~ . .cl I'!'''' d.c::t ..... .et A " 
I 

L UEh'l-;)lnn1."L 'Yl~:lJVllUfl1~"'El £.lUll.'Yl11Ul'I:IJ ~ElUl'Il.,,"lJ El." LL:lJUO\Jl~1::tll '1!'" m::~u~u~U~'" 
II '\J" cu ..

nll1::~1J\tl'Yl::Ll'I'Lhunl'll'" (1'Yln.) L~rJ'" 0-2 L:lJm 1~m.h::mrn nm.hnu~u~uLiJU~ULVlUrJ1EiElU 
~.",rum1~~U~U'Yl1~ .. ~1l'1'" El cil.,,11 ~L11yh1~Ln~iJruVll~ ii ~ l'I n1::'YlU El cil."m n~ El ~fll~ml:IJ L1JUEl ci 

~. cu 

LLl'I::m1~~Ul"lJEl"'LijEl"'~~~l:IJ:lJl iJruVllV1~n~."mh11uU1L1rn~u~?ln'l!Jol1.h::nElU~1rJ., 

1) iJ ruVll.JTr11:IJ LrtEl"'-;)ln~u~n1'".L'Yl~:lJVllUfl1ii1::~U~lmnlniL~ rJ."nU1::~u.Jl ., 

'Yl:: Ll'IU1Unl'll." ~." LU UU1L1 rn~."mElm~nn.Jlyh :lJL~~l £.l L~ El~U~n1"'L'Yl~ :lJVll'U,fl1rT.,,~El." mU1::~U 
'IJ • 

nu iJruVllm1'Yl1~ ~1"lJ El." LL~U~U8n iJruVll.Jl'Yi1:IJ~'"LUU"lJ El."Ti num."L'Yl~:lJVllUm~ l'I El~ m~"''Yli 
~" ~ cu " 

fl11:IJ1ULL1.,,;]UEl cil." mn 1uiJ-;)-;)'lJU~u~Ul'" ff1U"lJ El"'~u~1fl1'" m1L~'Yl1~~1l'1'"LU-;)u~lnll1::~u.Jl 
• I ...::. "'.., ... , ..¥ "'1 ..¥ "''''' 1 ... . I ."1'Yl::Ll'IulUnl'll." ~."uU-;)::LVlU L~11~U 'Yl , .,fl1."m1LLl'I::~U 'YlElU um."L'Yl~:lJVllUfl1fl"'-;)::~ El"'u1::~UuruVll 

.J1'Yi1:IJ~ ElL rtEl."nu'Yl,ntl t11L1iih::uUn111::Ul rJJl LLl'I::n11iJ El."nu Jl 'Yi1:IJ~~ LLl'I::iiu1::~'YlTIfll~ 
m1~~u~un1'" L'Yl~:lJVllUm'Yl1~~1l'1"'El cil."mn L -rill. \trh1~U1L1 rn~."JlL1iLflrJ'Yi1:IJ:lJl, . 

r1Elun-;)::nnJl'Yi1:IJ L-riU U1L1rnnuu~:lJi'Yl LUU~U ~"'U1L1rnJl'Yi1:IJ-;)::LL~"lJm£.lmn;]u 1::UUUEl." 
'IJ •• 

n ULLl'I::U11L'YllJlyh mf.,,~jj El ci LLi1V11El El cilULL~ U~." ii:IJl'I Til LUU~ULUUVI~UilU 'LIlYl n-;)::L1iiiu1:: ~YlTI 
'IJ 'IJ 'IJ 

fll~~l:IJ~1i."i.1 m1LLniJruVll.Jl'Yi1:IJ 1 U 1:: rJ::m1-;):: i.JJLUU(:.ll'l W1 L1-;). ., 

:' ::1 d.k . ~ 
1::UU1::U1LJU1"lJ El." n1." L Yl~:lJVllUfl1LuU 1::UU'1!"'''lJUEl rJnu 

, 'IJ 

•
1:: ~U"lJ El'" LLJJJ1 L -;)1~1:: m LLl'I::fll'l El"'~'" ~ El L~El:IJ flU LLJJJ1 L -;)1 ~1:: rJl 1~ rJ J 1 ~1 ~U-;)::1::Ul rJ El Eln~l:IJ 
fll'l El."J"'1i11:IJ"1l"1~LLl'I::"lJ~~1'" ') luL1l'11thlULL1i.J1L-;)1~1::ml'l~l'I'" m1'Yl1~~1"lJEl"'LL~U~Ufl~lrJ1u~u 
~~n Mlyh1~1::~1J'rlEl."fll'l El." LLl'I::1:IJ ~ ~"'''lJ El."flfll'l El.,,11 :lJJ.,,'Yi m::UlrJ Jll'1~~ll'1'" 1U"lJ rn::~1::~U"lJ El."LL1i 

'IJ 

J 1 L -;)1~1::rJl~'"L~1UB'YlTI~l'I-;)lnJ1LVlUElVl l'Iln LLl'I::Jl'Yl:: Ll'IVI Uu~i.~l'I~ l'I"'~1 rJ (n." LL:Ull~Ul'lEl."Jl-;)::, 
l'I~l'I."nm:IJ) Jl1ULL1iJ1L-;)1~1::m~."i.VlmEi El'Yi1:IJL,]lm~i:IJ1::UU1::Ulri.J1LLl'I::flfll'l El." LUU~l'IllXJl 

'IJ 

LEi El;]U-;)ln'Yi m::Ul rJ.Jl Ln~m1'Yi1:IJnuULLl'I::~U~~1 LLl'I:: L~El1::UU1::Ul tlJl ~1:IJ1i11:IJ"1l"1~LJJ ~m1n 
l11."lUi.~ n111::UlrJJ11uiJ-;)-;)'lJU~"'~El"'Ell~tlm1~U~"'LUUVI~n tlm!1 El cil."L -rill. n111::Ul mtl'Yi1:IJ 

• 'IJ 

-;)1 n nuU~"lJ:lJi'Yl yhL~~ rJ n11~u.Jl-;)ln'YiEl1::UlrJ.Jll'1."fll'l El'" LL~ULL~UVl1Elfll'l El"'~1::1"llu." LLi1~'l ~U 
• "'II cu \J 

,]1:IJ U1::~Jlfll'lEl."W1::1"lJu."~.,,~.,, LLJJJ1L')1~1::m8n'Yl El~~ it." ~."iJ-;)-;)'lJU~u~U1L1 rnU1::~Jlfll'l tl"'~1:: 
.'IJ . , 'IJ 

bu."itnL~'Yl1~i1LULLi1U1::mrn 1.0 L:IJ~1 t11rT"'L1i~m1n'V\£.l~m1'Yl1~i1"lJtl"'~U~UL~ 1::UU~ 
" 'II" cu 

.JlL~ El m11::Ul rJJ1LLl'I::n11U El."nu Jl'Yi1:IJn-;)::Yil."lU L~~ l'I Utl rJ l'I'" L~El rJ ') LLl'I:: tl1 rJm11i"'lun-;)::l'I~l'I'", 
Yil1~U1::~'YlTIfll~"lJ El"'1::uum11::UlrJJll'1~l'I'" 

2) 
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L~ tlli~ tl L ~ tJ\Jflu~L~f'l\J'YluLL~11U~ tlU~U, 
1U"lJ rn::L~ tJ1 flU'VI t.i 1 tJ\J1U~1U~ ~"1Jtlun~::~tl\Jij m1L~1 tJ:lJ m1L~ 

3) iJ(U'I,nTl111JLffm,nrJ~tl~-1u~n~fl-1 nn~U"lJtl-1~-1U~n~fl-1~L1iL~mJhn::~lJTl111J 
" ~ ~ 11 cu 

~nL~rJ1flW~::'Yl1~~1~-1lu1::~lJ~~1-1flU L-rlU 'Yll-1L~U1tllJ~n :fl-111-1tlrllJU~U~U~L1iihln~luLVllltlU 
, 'lJ'" 

tl1m1~::'Yl1~~1 ~-1mnn";h~1mm1 :fl-111-1 tltilJUL~Lii1J~f'l-1Lun-1~ULL-jj-1 (18 L1J~1 Vl1tliU'Yl11rJ 21 
, 'lJ 

• L1Jm) ~-1,rU111 rJlU1::rJ::L1~1 e)uiu 'Yll-1L~U1tllJ~nLL~::UUL~~::LLrJn tl tln~ln~1 tllm1 m1LLrJn~1 
.J' .. ..¥ '" t :"1....' t ....

tltlnu~::n11-1mn"lJUL1tlrJ ') ~muU~~~1U ~tJm-1nlJ1::tJ::L1f'l1 

lumm~~-1ritl~fl-1,run~lUl1ntltilu1::~lJ~ULLf'l::'Yl1~~1f'l-1LULL~1 L-rlU ~n 2 iulu 
... 'lJ • 

~1JrJritlu:fl-1liL-jj1J itt Lri tlnm1"lJ til rJflUUmtlU1lJ1::~lJrlUUr·hulJ1L1 rn~nm1'Yl1~~1m n flUU~ 
• 

~11-1lVl1i~::tl rl~-1n111::~UL~1JmmLf'l::.yhliu1L1 rniU~l-1"lJtl-1 tllm1L~1Jn~111YHVllItlUitl-1l~~U LLf'l:: 
'lJ'lJ 

'YlnTlf-1~Lii~~u~nVlUn mmrnttl ~1~U1J1-1fhu~::LVlf'lL-lll1Jl'Yl11J"JJ-1lUitl-1~-1n~11
• 

m1tltlmLlJU~lU11ntl1m1~-1'V11 tl ~-1ritl~11-1l~~U L -rlu tl t1J-1~ ,jlLUU~tl-1~lU-1n-1 ~f'l 
... 'lJ • 

... .J'~.. .'1'" ... d ~"¥d:"1 1~ ..
"lJ tl-1nT~'Yl1~~1"lJ tl-1~U~ULLf'l::~ tl-1 tl tln LLlJUu tl-1nUTl11 m~tJ'VIl tJ'Yl tl1~ Ln~"lJwn-1 LuU~R 'VI Lm-1 ~11-1

• 
~1-1 ') ~tl-1n11m ~-1~umn ~-1L-rlutTl1-1nT~il tl-1flUttl'Yh1J~~tl-1ij~-1ri tl~11-1~n~rn::~1-1 ') flU 'Yil1i 

'lJ 

~tl-1ijm1~lu1 rnL~ tlm1'Yl1~~1"lJ tl-1 LLc..lU~U~f'l tl~1::tJ::L1f'l1 tll tJ lTl1-1m1. , 
Utl n~ln tl1m1~ri tl ~11-1t~ mtln"1JULL~1 lm-1m1~1il1rnull1Tl~~tl-1'Yil m1ritl ~11-1 

'lJ 

t~tJ'VIt.i1 tJ-11U"lJ tl\J1~n,jlLUU~tl\Jijm1tl tlnLLUU L~ tlm1'Yl1~~1"lJ tl\JLL~U~U :fl\J lTl1\Jm1~1-1 ') ~\Jn~l 
1~::ij11m~hri tl~11\J ~\J~ULLf'l::LritllilJ1m1LLril.h::"1Jl"1JULL~1 mb tJ\J1U~1U~~"1JtlU~::Lnmhu1m11 U 

'lJ 

l.h::"1Jl"1JUn,jl LUU~~::~tl\J,)l mhu1m1~ 

tl m1U1UU1\J, LLf'l::'1itl:lJ 

4) trruYtlttlUl~1f'lL~tl:lJTlrn111~LLf'l::J1L~mL'Yl1nL-lllm m1~uJlulmf'l~umdiun11 
~. 'lJ 

mmrnJl~ln~1~U~::L'VI iil'll1J f'l\JLULL'YlU~L~'I1U 'Yilli1::~ULLf'l::LL1-1~U"lJ tl\JJ11~~uf'l~f'l\J 1UU1L 1 rn~ 
iuttln'Yll\J ~~~ tln\J'Yl::Lf'l ttl L~:lJ~::L'VI f'l1nJ1L-lllm LL 'YlU~Jl~~ 'Yil1iiuJlt!unf'llmUUttln~tl tJ'VI1tl• 
J 1 L~:lJ Utln~lnt!Uttl~l niU~UL 'VI UtJ1:fl-1 L1tJ-1~~U~11JLLU111UflUiu'\'111 rJ LLf'l::n~1f'l::f'l1 tJUUtl tim n 

'lJ 

~::L'VIf'l'llm-nlmuufluttl ~::tl1~1UiU'\'111tJ 'YilliJl1UiU'Yl11m~tl1JTlrn111~f'l\J~1 tJ ti tlUl~lf'l LUU, 

IV • 

5.2 ;;v tt'fUeJ UU~1UnT'H~ ~5@1'l1 n1'l'Y1'l~H~"1i1 v\l mJu~,"1WV.Ufl ~nM-1 
q 

Lrttl-1~lnm1'\'11~~1"lJtl-1~u~ulu~u~tTl1-1m1L~ritllidi~iJru'VI1~1-1 ') mnm tJ ~-1,jlLtJU~. ~ 

~::~tl-1nm1nl'V1 U~m~1m1~i~ L~u1um1iJ tl-1nULLiil::LLm "lJiJru'VIl ~1-1 ') ~~::Ln~l~u~ tlLulUtlU1Tl~... 
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1) 	 m1il3Jm1~lJJllJl~1~ m1il3Jm1~lJJllJl~1~LtJUu1rJlJ1 rJ'VI~n"lJe:h'l1;jlJ1~lu 
~ ~ 	 ~ 

m1~';l::~~el~11m1'Yl1~i1"lJEl\lLL~U~Ulu~u~~n~1 LL<il';llnm1~n~lYllJllrT\I~m1~lJJllJ1~1~"lJEl\l, 	 .. 	 ~ 

rr\l111T11;jlJl ~ LL~::111T1 LEln'1l'Utl ci ~ ~ El~L 1 ~1 n\l LL1lm3J1 mm1~lJ';l::,rtl rJ ~\ln ~13J ';l1 nm1~n~1;fliL~U 
~ ~ 	 ~ , ~ 

,ca.,.. I .ell ,Q a.... I ,c::\(o .ell "'" .." 

El rJl\1'1l'~ L ';lU 11 ~ ~n1::'YllJ 'Yl Ln~';ll nn11'Yl1~~1"lJEl\l LL~U~U3J ~ ~ n1::'YllJ'Yl\l'Yll\1~1\1 LL~::'Yll\1 El El3J El rJl\13J1n, 
3J1 rJ 	 i\l';l::L~Ui1El cil\1UqJ'VI1Jlril3JLuYll::1 U ~u~1T11\1m1~m,~1 rJ\llU~1lJ ~~'1l'ElUEl1';l';l::~El\l~~'VIl 
\l1J1..h::3J1 m 1 Un11U El\l nULL~::LLf1l"lJ~Luw;hu1U3J1n3J1 rJ ~\I m1'Yl1~i1"lJ tl\lLL~U~U~lJ1L1 mn11\I"lJ11\I, 
3Jl mill	i~~m::'YllJ~ Lfl~1tun11\1"lJ1l\1~13JLtI~n rJ 

m1il3J nl1~lJJllJl m ~~\I L U U3Jl ~1m1L1\I~lU~1;j~1 ~';l::~El\l1lJ~h Litum1LL~::~El\l L U U 
~ 	 ~ 

3J1~1m1<ilmitEl\l LYln::m1t1~ElrJli~m1~lJJ1<ilElLtlL~ElrJ 'J n\lLL1lm3J1m';l::Ll13J1nuni\l~LUUElci'
~ . 	 ~ 

El cil\1luU';l';luuml1 ~13J11t1~';l::'VI rJ~ ff\l m1'Yl1~i1"lJ El\l LL~U~UL~ LL~::n\l LL1l11';l::~13J11t1'V1 rJ~m1~lJ , " 	 , ~ 

JllJl~l ~L~El cil\1';l1\1~\1 n L UUL~ rJ\I LL<ilW)\I11 elml m1'Yl1~i1"lJ El\l LL~U~U'\.b~~::~~ ~\I, 
n\l LL1ltl13Jl mnl1~lJJllJlm ~1uEl~~n\lu';l';lUU';l::LUU3J1 ~1nl1lUnl1~~'VI1Jl~lJ L YiEll i 

~ , 
t11::1rJ'1l',r~'l'VI1lJ m1~t1111T1LL~::lJ1111T1"lJ El\ltl1::'1l'1'1l'U 1 u~u~U1n11n~13J LL<il L i'tEl\l';ll nUqj'VIl <ill \I 'J . ~ 
Ln~1tU3J1 LL~::~ ~ ~n1::'YllJ 3Jln3J1 rJrr\l'Yll\1 ~1\1 LL~::'Yll \I erEl3J 'VI U 1 rJ\llU1lJ ~~'1l'tllJn-;ll LUU';l::~El\lL~1rJ3J 
m1~~m1LL~::lJ1'V111Jl ~l~U1i~t11::~'YlTI111Yl3J1n~ ~~ LL~::~El\l ~ m1L~1rJ3Jm1'V11 LL'VI ~\lJl ~l~U, 
L~Elm1"lJr.J1rJil"l.1 tl\lL!i El\l LL~::m1L~3J"lJtl\ltl1::'nn1lU~U~1lJ ~~'1l'EllJ~'VI1lJ tlU1T1~ Ln tlL~~m1~~ 
L~1mm~un'n<ill\1 'J L1L1lJ1mmtf1 m1ElU(ln~1iii rn1~lJ,rllJl ~1 ~rr\l"lJ tl\l111Tl Ltln'1l'ULL~::1~lJl~ihb 

~ Q.I 'U 	 .u 

';l::~tl\l LI~lwrlwn, 

2) m1~~m1m1li~~u m1~\lL!itl\l m1~~m1m1li~~u<ilElLtllUElU1T1~"lJEl\lvru~ 
~n~l Tl11';l::t15u~~13J LL~um1li~~u~L~lb Ltll Tlll3J'VIU 1 LL U utl1::'1l'ln1LL~::m1li~ ~U3J1 LUUEl\l ff 
t11::n tllJ~~lf1qJ Li'ttl\l';llniiTlll3J-;llLUUEl cil\1 ri\l~';l::~tl\lii LL~U~~Ul"lJ tl\l"'tl\l ~U~ii11 rJ~::L5 rJ~"lJtl\l 
m1El ElnLLlJlJ'1l'3J'1l'U1 U 1::ilJL"lJ~ LL~UYi~nl1fh'VIu~ ~\l1::lJlJt1UU ~lLL'VIU\l1::UlJR11Jnmtl111T1LL~::, ~ 

~11l11mtlm1 ~~El~';lU~U~~'VI1lJn111i~ElmYiElm1Yllrn'1l'rJn113J El~~'VIm13JLL~::~U'J 
~ , 
1'\.tm1~~'Yll LL~'\.tm1li~~U-;ll LUU~El\l ~m1El El nLLUlJ L iu'Yll\11::lJlJ"lJU~\l3J1~'1l'UEl cil\1~t11:: 

~'YlTI111Yl 1::lJlJt1U U 1 'VI 11 Tl11';l::L~1lJm1~';l11mlLuum1LuYll::L YiEll i~~U'YlnLLlJ~\I~13J11t1~m1L"nl, 
n\l1~ rJt1Uutl1n~LL~::t1UUL;fiEl3J1rJ\l1::'VI11\1nU ~1'V11lJt1UU"lJ El\l L"lJ~~fh~\I~~U1T111~m1t11::~UnlJ 
1:;lJlJ'Yll\1<il1ULL~:;1:;lJlJ"lJ Uff\l3J1~'1l'U ~\l1:;lJlJi\l n~11Tl11';l:;LU U 1:;lJlJ~ ~3J11t1"lJ rJl rJ1iiim11tl\l1lJ 

Tlll3J ~tl\lm1"lJ tl\ltl1::'1l'1'1l'U'1l'lUL!i tl\l L~tl cil\1Yl tl L ~ rJ\I m1~~j:;lJmmUTl11t11::n tllJ~l [J 

t1UU~ rJ'VI~n ~'VI1lJm11tl\l1lJn11';l11';l11::'VI11\1 L"lJ ~~~El\lliTlll3JL11~\lLL~::1um3J1m 
~ 

3J1n 

t1UU~lrJ1u\l ~'VI1lJn111u\l1um1';l11';l11u"'El\l~U~~Tlll3J L11tllun~l\11um3J1m3J1n 
LL~::LUUL iul11\1L-UlLtl fft1UU~ rJ'VI ~n 

~ 

• 


• 


• 
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• • 

• • 

nUU~l[JtimJ ~1V111Jm1'Hh'l11Jm1,;)11,;)1~3jTr)11JL11~lLL~::11hJ1m~L1immrn ~~ 
~m1m~EI~l[J~,;)ln~~umJ~~~l~ G) nlJnUU~1[J1E1~ 

• ~11il1mUm1L~~1U LLlJlJL ~EllV;'~m1n1E1~11Jm1'lJ[J1[J~1'lJEI~m1-W~ulL3jEl~~EILulUElUlf1~ LL~:: 
'U 'U 

'lJm::L~ [J1 nun~EI~T11U~ n~1::1J1J1::1J1 mi'1 LiJU~lT11.1! L~ EIL1i ri Ell id1~f111~LH[JVll [J ~ EI'Yl1~ 6~u'lJ EI~ 
.... .J' 

U1::"ll'1"ll'U ~~u 

nUU~[JVI;mL~::~[J1E1~ f1113j1::~1J~1m1,;)11,;)1vru1::~lJJ1Yh~~~~~~[JEI~11Jl~h1~
'U • 

.... 
'Yl~ ~m1L~ Elm1'Yl1~ ~1'lJ Elwm~u~1E1~~"ll'EI~1::1J1 [JUI
..,~"'.d .... AA '" '" A, 0 

• 
nuU~,;)::~11~1Vl1i ,;)::~EI~3j"IiEl~1::lJl[JJl 

nuU~ nnihVlu~1iLiJUf1ukuJl f1113j1::~lJfl11~~~~~ ElL~[J~~';)::tuttll1ilV;'~UL-lllm 
'U 'U 

lu~u~iJEI~nuJ1Yh~ 

3) n11~11~LL~::ui'lJU1~1::1J1J1::1J1[JJ1LL~::iJEI~nuJ1Yh~ 1::1J1Jm1ilEl~nuJ1Yh~LiJu, 
~~-;ilLiJU~Vl11J~U~~nH1LW::~U~1f11~ m11~ [J~1::1J1Jd'1J1~~1U-;ilLiJU,;)::~EI~11J4h L U um1E1til~11J 
~1UL~11::'Yl n f1f~~L n ~ ~1111::J 1 'Yi1 ~l1i11';)::yh ~,]~ LiJu1:: [J::L1 ~lU1UL'Yil1~n ~lm1nriEllV;'L n ~f111~

• 
L~[JVll[JL~ n~ LLaJm1Ln~ ~Ill1::Jl'Yi1~,;)::l1iLn~'lhnu'YlniJLL~f111~ L~[JVll[JL~L~~~uLii EllJ'Ylnflf~ ~~ , . 
Julm~n11iJ EI~nuJl'Yi1m.t~~1i1::1J1J 1 "ll'~~ri EI~fl~ (Structural Measures) LL~::1::1.1 lJl1il~~ri EI~fl~ 
(Nonstructural Measures) ~~~EI~3jnl1~lLUUn11~Ellufl11J~nU LW::~~lT11.1!lf11~m1~1~ G) ~1~3j 
m1E1E1nLL1.11.1 LL~::L~1[J ~m1Ti EI ~11~-;ilL 1Ju';)::~EI~1 iU1::"ll'1"ll'U 1~3j ~1U11~1um1~,;)11ml1ULLlJlJ'lJ EI~ 

'U 
............ " 
~,"'~ A4 A. ""• ~~n EI ~Jl\1'Yl,;)::Ln~'lJU LYnl::~\In EI ~Jl\l L"IiU f1unu'Ill1mL1i'll1 L ')1~1:: [J1';) ::3jflTl~~~ii11Jn1ur-rii 

'U 'U 
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