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~ ~ ~ 

'tleJ~ F11M1'l1~1".iummb 'l'll'lUbm~lJ 1~'U'titi eJ'lfllJ\.1(91~ zj'l ~ 1"i'l~1LL ·vn.i'lth":: i51'Ul.J'1\J5t11?1 ~'iflru 1 urn "i LL'1l'l'ltl1 ~nm1.~t1 
\J 1 ~ """ 

L~eiu~~?1~fl1m.J l!:Jct<flrl ~1.JA'U'11n http://chaoprayanews.com/blog/thaiflag 



~~'U'.l ii~~ Iv t'11 Ml{lbvf\l fl11ll\.h~wq~ f11dflJB\1191'Uh..!~'1fll.Jtith\1'1 \l'lJ'!'IJ ii~~ ai Pl1"119l{bbvf'1 f11dBtj 

~1wl'U tl1e:i\IV1 v'1 bb'1~&1\l'lJ'!'ll zj,:iij~'U!1'Um .-:i1 n rn tJ. hfari tJ5u1i tJ~fM bb'1 t UQb1i5 ... " "' 

'11vifofl1111vi111tJvi111v'FiJtJ1tJm 11 uuLJd1'lluru6fi vi e.1&1mtJ zj,,1~lvi'ri'1vi'UvibutJA'1 b~ ll '!JB\I , 

Pl1~1'11 : 'U. WUUl'll1rl':rn..J1"' 
" 

Wd~ : 'LL 1-fftJd~llB'lJVltl1A1~'UU.'1Vl'1fl11lltJllciB-:i<t' 
J1'll1 : 'U. WJ~b~1U.~'U~'U,WJ~l1Vl1 1l,;'vi1~" 

ddl.l m 111V1 m v \11 nw<1Jirn..1 m11~"nm1m.1m v11 "d~'\J'U1'll1 m 1ll1'1l ti \! wd~iivi 1 n,;'\9l ~ tl" 
' " 

\l11l~1v111~11m \l~b~'U 1~11md1'1Xm111V1ll1CJ'!JB\l rl111 "?11"119l{wd~d1'll1" \l11l~~bb~'1~ 
"" 

vi 1 'U 'Vl nvi1'U 1~ tJ 1 bm n 'V~ .:ivi'11 v ·nl.l fi \lm'jfldB\l\9l'U'1Jt1 \IWJ~tJ1 'Vl'1l.l b~ \lWJ~tldii'Llvi1iimn frvmaV1 '1mvi'll , " ' 
'LJdl.l'U1fl 'lJVi \9l1 m tld :-: nm Jn'U L ~e.ir\'1V1'UV11 'IXL ll'U-U'eim1ii~'LI 1 ~ei5u1t1 fl11l.J'vn.nt11m~fl'j€JtJfl~ll1 'Ll~\I~ 
'V'ldtB\lflVld .:i v11m~-:ivi11V1 zj" b U'U fl11 ll t11 n~ \l~V11~ B v r\'1m 1 ilvi'aci1 .:i fldBu fl'1ll fldu61'U b ~ a.:i \1 1 11~-:i~ 

' 
'\"l'jtB'1A'Vld.:! vl1U'jt flB\.J vl1tJ ll1'~ 1 -a'P11'1111fl 'UVl'11CJ 1 vll 'U b ~tlUdt 1CJ'lli1'!'1J'lJ€l'1W"1mJm'1Jv-:J'W'J~B -:J rl bbflt 

~~bb~'1t'Vi1'Unl~l.JB\l b tl'U 1 tJ1 'U~1'U ~1 .:i ., 1'Ul.Jl.Jl.J €J\1~&1'U h~h.:in'U ~1'Um1llvimv1911iiw\l'U1'Umii uuu 
'1\1 I " , 

11 '1!uru<t119l tJ '1 fll'U tl b lJt1 m 1 l1Vlll1 m b '\JU~l I l tJ Lb '\JU n 1 1.:i I 1~1~ l'U'U fl 11 bu w1 :-: 1-V'11vi{'\J n,;'191 ~tl 
wwa.:iri1V1 ~.:i Wm\lu1m €J5tJ1v \9l1llfl11l1Vlll 1ti~t9i' €1 \1 m'J ~ e:i ~.:i~ '11m1rir\' 1vtt1vim1llviii1vA1i 1 "P11'1vi1 

W".it'j1'll1'1J€J \IW'JtU1V1'1:J..Jb~\lW~ttl'JiJ'UY!dl.JVl1 fliiY'H'lB~ '1 mVl'll 'U'Jl.J'U1 fl tJ Vim " 1v1 u~J'U b via 1'!Xm'J1 'IX 
" ' 

fl 11l.J Vll.J1tJ Vll \l \91 1 lllVlfl U 'J~'1\l~1'Ufl11 ~1 b lJ 'Ufl1'J fl ~\ld ~\I ~1 b U 'U\l~ ~ti .:i~ \l1'J (U1\l11lfl11l.Jb th.!l.J1 bb'1~ 
' 

~ ll'l!l(U~fl\l~Vr~~tl.:Jfl'Vld .:l ~1 b lJ'Uf11'Jl1llfi\lm1l.JVl l.J1 tJ~iieH1~ bbMM 11 bb~1U1ll1ri'1Vl'LIVIA1 b ~t1'1~1.:J 
"" 

<t'.@.kl fll11 3.Jbll\ll.J1 

W'j ~lJ 1'1'1 '1llL~ \lW'J ~tJ ".ilJ 'UVl Ill Vil fl iJ '\"1'1 ti VI '1 VbVl'll lJ 'Jl.J'Ll1fltJ Yi Vl I 'Vld-:Jfl 1€1 \I 11'll tl biJ '\.J " , 
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L ~ e:i 1 ~ b ~uu Lb vi-:i m":iri1e:i-:i"i1'1l8 lbfl:::ll~tJ1:: neiu vn::"i1'1l~5'U".i:wJ1"1:11.il b ~n fauvt&l' ~OJ1nii'U<J::1:::m U'U 
' 

'i:::tJ::: b1'11U"1'Vlu#I flJl"1J~iJ'll1-ib uu·ih~fl:: ct tJ zj.:i b U'U~l'Url 1 nub~ mb~Wl>i";i:: tJ:: b1"1'1Jtl.:i'W 'i:::";i1'1lflJWtJ fl"il 

~1'1 I ~1Jl'Vl";i'IU'i::: neiu H hw 1 i.J~li.J~";i::~'W'i::";il'lJflJWt.Jn "ilbbfl:: 1lJn1Vl'Ulil b U'Ubfl'lJU'\1 'Vlli#I ndl'lJ ® VI~ fl 
OJ:::buu1u~1'U~~";i'ltl'UU'W'Vlu#lm1'll cs: V1&ln dv11t.i 

' 
a:') 'W'a::"a1'!ln'arut.Jn'1 : 'll1~fi'lil"il1nu'WV1u#lm 1 'llboLJ1ll1~.:i'lJ11Lbfl ::i1t.i bU'Uni1";i:::u'W1:::11'll 

' ' 
mrutJnOJ~lAt\J 1 ~'Vl'i'l'\.J1:::n€1u'W";i::11'llmrut.in"iliiu 11viti1::~ll'11Vlu#lm1'llLU'Wlli'1 bi;i 'lJ ® Vl~n bbMMH 

blil t.iJl1u'lJ11 '\.J1:::neiuv11 t.i nOJ~'W1::m A'Vl'i '1~1L 'Lluni11 u'\"11::: v\'1V11!n?i1u~mi;i V1111 mnu 'W1:::11'1l1''llil~~ 
~ ' 

b ~€Jm1L~lJY1un€Ju m";i Lr.J m L 'W~ €1€Jflm t.iu €J n 1u";i:::t!::~t11uLllu~1u1 Vlaj ~1uv11usii'1 t! L llu'W";i::";i1"1lmrut!n'.\l 

6'\'1r1qJ 1 ~L?l~'.\l'W";i:::";i1'11~1L iJ'U 1 tJm~~1u ru ?lmu~~1'l 1 mm1";i :::Ju 1 

tt:) nT'WiJ~rub~u 1~<t1a.:il9i'u1l1 : VI~ nnT'Ji;11ri'ru L'U f11";iV1'i ~~l 'U A€1 "b ·1h h L-V'1~'l ~~'Ul" Li'LIFi ti 
~ v 

f11"il'l'.i1 "J~BU Vllil'1 eH f11"ib oLJ1Vllil'l(1)1\h:::'1Jl'lJ'U bb!;1 :::Yn::: 'i1"1J'Vll'U 1 ~b U'Ubb 'U1'Vl1'11 'Uf11 'i~~'U1 bb(l :::bbm '1J 

u qJ'V!1~1~ 1 nt11 ~bnlil mwu~t\J b~u 11'1-uei'l~u1:i'.ibbvf'll"\1~1'l~'W1:::11'1l1 

b) ~.:i bb vi.:i bf'l'a.:Jf11'a : 'W";i:::'il'llm WtJfl'.\l'lJ B rn1::: eJ ~fl~ b~ tJ1 nu fl1 d bb m 'lJU qjVI 1bb!;1::: fllJ'~~' ~'Ul 
~l'UM l'l 1 L uuM'l~bb~ n€Jt1 nm'.\11 n~1~'U~1111unm~~L~lJ bliltJM'l~1~ bL 1nv11'Ui1m uum1~vi m 1bLnuqJvt1 

bb '1 ~ ~ ~ 'U 1 vl 1 ml 1 b ~ lJ 1 u 'W . Pi . lv ct 0 ct M ,H'll \11 u M eJ lJ 1 ~ 1 'LI '1J 11 Fi €1 f11 'i ~ 1 b iJ 'LI f11 'i vl 1 'LI f;1 Vl n 'J ru 

bbfl::: f11 ";JU~VI l";i~lil fl 1 ";i ~'LI~ L~ lJ \llu~ ~ bL~ 'W . Pi . lvctoITTI M~~ mh VltJ €J~'Ul.Jl L Du~ 1 lilu'11 lJ Fi ti fiq;i f11'J 
'U 

Jl1m~mnu~'l Ln~6i' e:ilJ bbfl:::vv~'Ll€l~'U 1 tl~1'U.ff1t!n b u'UM ~ Lb vl'l 1rid 'lfl1"i'U11'lm ";i11Jl1 'U~1'1 1 bb'1:::iA'1~u ~m.n 
Jl1 'U'lJll b U'U M'l bl vf 'l 'Vl ~t-JD~ i;11r1 qJ Li'LIFi B "'W'i:::";Jl'llM 1~ b f1 t-Jl'l'J'Vl~t-JQL VllJ " ~'Vl";i~'Vl~'1eN 1 'U 'l"I. 131. ®ctmlv 

bb!;1:::'\l'l'.i:;'il'll'Vll'U l 'U 'V'L 131. ®ctmcf 

Erl) 6'11iw a~ ~vf'l 11~ ~.:i ~'U : 1 u~1'U t.J tJ ~'1J eJ'l~'U 1:i'i b llu M 'I~ ei ei nlJ 1o;i 1 n~1'UU'U'lJ e:i~ iA' 1\ll 'U 

Fiei tJ~-uru1'1JeJ'lbP1";it-J\ifl'J'VIBL~m ~'W";i:::'il'll'Vll'U1'U 'W.131 . ®cfcs.'.o bliltJU";J:::f1€JU~1t.J m R'IVl~fl Fie:i 
v "' 

A 11 l.J'W eJ'lJ'i :::111 tu m l:W iJ b Vll'l r.Jfi bb!;1:::f11'ilJfl:iJ fl:W tl'U zj'l'W'i:::eJ~fi'W'i:::'il'lJ'Vl 1'U1 ml b ~ m lJ'U~'l~ '1~ 1'1 
' 'U • 

fl11lJ~'UA-:i1'U fll'i lil'11'l~'W'1J B'l'W'1 nD m LLi;i:; ii m iJ~ ~ ~1 tJ ~'I A'U ~1 fa fl ~ !:'11ll 1 ";1ri~w.J'U1ei~1 ~~'I ~'LI 
bbfl:::ijn:iJf"ll!n'U.tlt! 1ll 1 ~Lnvim1:::B'U~";il t.1~t11'1i1m m:;'VlUtlUf11'i~l";i~~'W 1Jl 

'U ' 



'11nn1'Hh::: n 8'..J'V·I'~::: ".i1'lJ n1 tW tJ n '1l'UVI"1n'VI"1ti?I1'1J 1'lJ €1.:J'l"l):::tJ 1'VI ?ll.J L ~ '1'Vfi::: 'lhiJ'U'VI 1l.JVl1 fl iJvm 
" 

ei~"mw11 tJ1:i.J'U1{ltJVlm 1'1"eJ\1l:i.J1 ni1ij'V'l1:::1 1'lJ~1-ia w1:::11'lJVJ1'ULLriflru:::~flflf;'l!Ji 1 .:i 'l ~L-ihL~1., 
m1t.1w1:::vr~it.1:1.J.:Jfl'1L ~ v.:i l 'U fam?1l'ULtl~l.Jw1:::'ll'Ul.l'V'l"i"i~1 ~.:itln~'1:::ih·r~:::11'1l~ 1-r ?ll 'Ul'U~ <I'. 5'U11fll.J 

'IJtl.:J'V)n 'l tJ LLr;'l:::'V'l1 :::1 1'lJtii'1-r?l~'U 'l vi1~'V'l1:::11'1l'Vl1'ULLrl'\.lflfl" flCU:::'\.lflrt'11'ULBf11?1~h .:i 'l 191"8\11'1'Uf11"i 

'V'l):::"i1'1l'Vl1'ULL 'U1'V11.:Jf11)LLm '1J'thyvi1!Ji 1.:J 'l vi1~-J1 L?l'U€l L\1ltlf11'11~ n)l.J~U~'U 1~ LLvl.:JP11?1\;l{'V'l'~::: ·n'1l1 f11) 

tl1 L?1tJv'V'l1:::11"tlmruvn'1~1~vr~.:im:::v11(;)'1B\1l'V'l'H::'1lm1~'1"l'lJB.:J 'V'l 1:::e:i.:i rt1W.~mun1tJ Lll'UL~v.:i~t.11n'1:::m:::v11 
1~ Vl~tlb~bbl91'1:::tl1Lu'V'l1 :::~1'Url1Aty 'l lJ1L?l'Ut1nb.lm'1lli1fl1tJ'11'U u:::i1'U Li1Bvi1vi'1:::L?l'UtJl91v1tJ-d ~.:JU1L?l'UtJ 
1u~1'U~ L tJ \J'Vla n ni1rl 1 A qi~ ?11m1{ltl11tJ1offtJ1::: Lv'1lt11tJ:iii111tl 1:::~11 u L ~ ei .:i'11n1l.J e:i 1 '1tl1 L?l'LJ ei 

'\"l".i:::".i1'1lmtWt1n'1~'1"l".i:::B.:Jl°i'Vl"i.:Jvl11VlmtJtl1'U 1~ L'W)1:::W):::€l.:Jl°i'Vl1.:JtiJ1LiJ'LJn111 'Ufi'1!Ji1.:J 'l 1 l LtJ\J~1'U1'Ul.J1 n 

L\1lt.1Lu'l"l1:::'V'l1:::11'1ltii'1-r?11'ULBm?1t911.:i 'l m1tl1L?1'U€l L'LJ'11'U-d iitJ1:::?1.:ifiL~ti~Yia'U h?11l.l1".i{lt111 tJli'lh:::fo'llu 

L 'Un11tii'1Lij'U)eJtJ(;l1lJPl1?1(;l{'fi ):;: ".i1'll1 Lvi aatJ?l1'U~ .:ivi'V'l1:::€l.:ifl1~'V'l".i:::)1'1l'Vl1'U 1 VI bLrlW?I niJ m ti'm1:::tl1mzj.:i 

m1tii'11 .:i111t.1 m1ri1m (;l'U m 1LLm 'Uu rum LL"::: m1titi~1l.ln'U 1 ml.:ifll.J zj.:iL tJtJm 1l.Jl.J.:ivimv 1 Vl'1.:ifll.Jt1ti~1l.Jn'U 
"' \J , " 

eiti1.:itJn~~'lJ L\1lt.1ih111:::a1Aqi'IJei.:imru~tJ1:::?1.:ifl1 ~tl11tJ1-UtJ1:::1v'1ltl~1V1fotJ1:::L~t1t911.:i 'l ~A\1lmei.:im L?l'Ue:i 

€1~.:i 'V'l':i:::1 1'1Jtii'1 -i?1~iifl11:i.Jrl1 A rueiti1.:i~.:i ~ti 'l"l".i:::11'lJ"11-ra L ~v.:i 1 'U1mu~l.J'l"l".i:::'ll'UlJW11~1'1Jei .:i'Vl ntJ 
v • 

zj,:itJn~V11n'V'l1:::ei.:ifl1~ ii'V'l':i ::: 11'1lili5~'U l1~BhJ1~tJ1:::'1l1".i 'V'l".i:::€l.:iri '1:::ij'l"l1:::11 '1l~ 1-i?1l'Ul'U~ <I'. 5tJ11Al.J 

'lJeJ.:i'Vlntl L\1lt.1'V'l':i:::11'1Jtii'1-r?1d'V'l1:::ei.:ifivi1.:i L(;l~t.Jl.JL de:ivi11i11CJ'V'l':i:::t1.:if1Le:i.:i LLi;i'1:::ll'1:::tJ1:::neiu~1 t1tJ1::: L~'U 
' 

rl1 r1' qJ~ LL(;) nt911.:i ntJu1.:i V1~ eit11 ?1 1".i:::~ 'Vl ':i .:i b ~'U11rl1 A qJ LL'1:::tl1m L i!'UJ11 'U LLl91a :::tJ ~1 t.1 zj.:iflru::: m1l.J m ".i 
iu Lfl~ €JU au ?11'U?l 1 ?I(;) {'V'l".i!::) 1'1l1 ?I fl 1iu LA~ tl'U f11)U5 ~tltl):;: L 'VI Pl L ~'Ul 1 b U'U'l"l )::: ) 1'1lli11-i ?lvi rl1A qi 

'1lti.:i?11?11'1{V11:::11'1l1 ~.:i L?l'Ua 1 Vl'1\1lvhJ-A':i1l.JLa:i.JV11:::11'1ltii'1 -r?1lii'.:in~11 11:1.J <I'.lo u ii~1'U1t1V1if1 tJ1:::l.J1ru 

~oo V1if1 '1\1l~l.J.W ~1'U1'U m,ooo Lal.J L~ei 1 ViLumtin?111 -51 .:iB.:il1an'IJe:i.:im?1\;l{'V'l1:::11'1l1ati1.:i !Ji m~ei.:i 
~ei1tJ 

er.ID.~ LL 'Ll1'Vl1·rn1'n~v'Ll~f11'11Jlfw1::11'tf1 l~vij~ "L 'ti1 L\I L ,;,~.:;i -W'91.l'Ll1" ,, 
VI~.:! 1 'U'l-1 an m )~'V'l) :::u 1 'Vl ?I l.J b~ '1'V'l ".i::: U) lJ'U 'VI ".il.JVI 1flil'V'l'1 tl\11 a tl L\11'1l tJ )l.J'U 1 {l tJ ~ (;l "j 

" ' 
1v1w~:::".i1'1l'V11'U b~Bf111 LLm 'IJD(1JV11 l 'U~1'Ul911.:i 'l 'lJB.:Jtl"i:::L 'Vl!'l ~~m lJ'U15m1 Lb tk:i!'11?11'14'V'IW11'1l1 ~eJ 
" L'ti1b'1 b'ti1~'1 ~~'U1 " LVltJ i1fl11l.JblJ'UlJ1 LL'1~?111:::rl1Aqj ~.:iif 

"i-ti11\I L'ti1~.::i -w~,J1 " bU'U~'V15Pl1?11'1fa':i~11'1J'Vl1'U1ViLLnvi'll1v.:i1'U~1.:i 'l ~.:iLtl'U~1v1~u 
fl1) tJ ei:i.J-r'\.J 1'Un1) Li:.! tl bb 'V'l ~ Lb'1::: b U'Uvi b .U11 '1 tl'U ~ €l b U'U n '.i ru~Vl".i ~a .:i fl1v1'1"1'.i::: ".i1'1J 'Vl1'U 1 VI bb rl'Vf'll1tJ\)1 'U ~ 
tJl)u~.:i1'U 1 u~'U~'1.:il1i\11'1l1t1bL\1l'U.fl1fl1"1 L via 1-li b ll'ULb 'U1V11.:i1 'Un11~\1l~e:i tll)u~1 'Un11~1bu'U.:i1'U LL!Ji 

~'Vl51311?1~1.n L iJ'U~'Vl11un'U11LutJ'V'l1~er'10~ tJm'Vl~w1:::e:i.:iA1~vi':i.:itllJu~ L utJbb uue:iti1.:i 1 ~ bLn LV1ci1.U1':i1'1Jm':i 1"1 

L'i1ei.:iwi~~flf;'ltJ1'Vl 1~tJ1:::'1 n,;().:ie.in'1l.J Cl'Vl~ LL ,._,.:i~'Vl5?11'1~1dm Lum 1mt11'ULL~1 L\1ltl'1~L ~'U 1v1'11nV-11~11'1l 
mrut.1fi'11 tJn1)'Vl).:J.:J1'Ul911.:i 'l LU'U~'Vl'.i1tJ rl'U LVlt.1~11 U'il1n'l"l1:::'.i1'1ln1tWt.Jn'11 'Uf11".i~'1~b?l~'1'V'l):::".i1'1lvl1L iJ'U 

1 tl'V11.:iLLnuruV111 uamtJvit911.:i 'l Vl1~ ei.:ifi'1 ~'Vl1.:i~n~1L ~eiV11.:i'Vl11u.Veil.J'1na'U L~ei 1v1'!ieil.J"'V'l e:i?1 :i.Jm1n'1~ 
v " " 

L?l~'1Vl".i~".i1'1Jtii'1b um.LJ1ci~'U~ L\11 tJ'il:::L ~u:hn1".i'Vl'.i.:J\l1'U'IJtJ.:JVl'.i~a.:ifl1 'U~'\J~,r 'U 1 'U'V'l)~-x~~'1:::1iLLe.J'LJvi 
" ~'U?lei L viaV11 .:i L tl~vrnvitlutiu~u~'il~.:i V11n1l.J{l ni;le.i.:i'1~V11.:i LLm '1l L ~lJL~l.J.iJeil.J'1 'Vl~m ll'U m1n1VJ'Ul11'1\11 

" " . 
V1 n\11 ~ 1 .:i 'l 111. itJ ".i::: 1v'1ltl LL'1 :::'Vl1 .:i1.ff n ~ ei.:ici1 tJ ~uu'UVi n.n1V1b 'U?I m'U~ '11.:i bb'1 ::: €11 '1 'Vl '.i .:i1 off n~ei.:i 
~ei .:i'V11 .:i 1n n~1lJ v11 v l'1 nei \11 '1'Un1"i~V11::: a.:i A'Vl'.i .:i G'leiuml.l.iJal.J'1 L ~lJ Liiil.1'11n-ir111'1l m1vi b~ m.Uei.:i 1vi mQtn::: 

" 
'il:::V11 .:i'1eium:i.J'il1ntJ1~'1l1'1l'U1 tJ~'U~ L via 1 VJ'1v1iei:i.Ja~{l n"1 eN fl'.iu'11'U L Yivtl11 tltl1::: nau'l"l1~ 11'1liiJ'1ot1 

" " 



l 'UflTrnm 'Ull ruvn fl Tw ih 1 U'V1 )\l\11'U l 'U~tJ~~..:i L tJ 'Um ru~ 'W )::: B\lrli'l) \I L fl'UoVB1l'1 ~..:Ji'] 1..:J~1'U fl1 tJi1 1 'W 
., '\J 

LL'1 ::: ~v1lffV11 .:J ~ 1'U~.:J AlJ 1 'Ll~ fl'Vl 1.:JVl~\I n'.\J::: b tl'U fl 1'rn~1.:i A11l.l L ~11 '1 LI. nerii~TULMtn ~v\l'Ue.M ~ 1tJ11"1J fl11 
'\J '\J 

~t15i.m fl11 111l~.:JV11\1'1tl'\JtnlJ~tll.J'1'11fltl1:::'!l1'/j'U lu~'U~ zj.:i L tJ'U~~'1::: 1~-ru fl11LUU 'U\ltyVl1 zj\ltl1'1nci11 

1Jl1 1Y11.:i~1 L U'Uf111L ~-vm1 " L~1L'1 " Lrn:::'U ru~L~t11 n'UnL U'Ufl11 " L~15~ " i;l'1ti LL'1~V1~.:i" 1 m1'U~..:JL U'U 

ni1L~1LLm'Ullrum (;11:i.J~Vf'J:::a..:if11i;)'Vl1.:ir\'1vitJ\PlLL'W1'Vl 1..:i ~e.i n11 " -W'~1J1 " ~.:i~1 e:i ci1.:i~iimJ €lci1 ..:imm.rn.1 
., '\J 

'J11l~\I mru~ L U'W~ 'V1'J1 '\J tl'U el ci1.:i LL 'W ~Vl'1 1 tJ 1'LIfl1 'J~1 L ij 'U 1m .:i f1 1 1~~'U1 ~'U~'W1 LL~ Lbm eJ'U L ~ tl .:J:w1'11 f1 
' 

'W'J:::'J 1'!l~1~ tJ1Li1el'11tJ'\J~ ~.:JVllli\U(;lmU zj .:iL~111m..:inTHi'ie.i 'W."'1. ® ctrnct ii~'U~'W1L~vii1'Vl11JU1~1l1W . , 
Ci>@,ooo 1 ~ ~'111111 t:i LLnlltyvi1~'U 1 lXL ll 'U~'U~'11m1t:i 1 itJ1~ LtJ"ll'U1'U~1'U Lfl'tt(;11.m1ii1~ 1m1ml'iei111a'U 

LU'U~1J1'U€l .:J L~ el .:J )11 'W1~'1 'Vl 1 tJLbvf.:J'1 1 tJ'U~ 'U11l 1 1 L~\I tl L~~" ·n11i1.:iL'UV1 '11 tJ ., mru~'V'i)~ el\l rl'Vl )\I 
' " I 

m:iu mii"l'ivii'1 '11 ntl1:::"11 1 "1Jt1~ e.i ciu~ L 1ru 1n~ LFlfN~'U~ 'Vl 1..:i.:i1'U LL ti ll hl1~ii e:i ti'1 'U'Vl1!1tin1V1'\.Jli\m1ii 1 rieiu 
'\J '\J '\J 

LL'1~D 1 ~'!l1"1J'Ub 'Vl~ 1J'U 1li1~i'.J L 1'11 b\P1~tJlJ~1 L vn1:::mJ' LLl'i b~ B~1 fl tll'.\J1liHfrn1l 1~1 lXL~tJ '\J~e.J ti1 'Uf111 f111'\J 

u .:i A11'Vlmn1ti-Um..1mLn'W1:::ei..:ifi 
'\J " 

Vi '1 m n 1m ei nr\'1Li 'U ~'Uli11'U'Uvl ei ~IJleN All'UIJI TI t1'Y'l1:::u 1YJ'11l L~ '1'Y'l 1:::tJ1D'U'Vl 1iimi1i1'Y'l'1 
'\J 

e:i\11'1 m l'l'!l u11Ju1 t:iu~l'l1 1~ L :Vt1u 11b.1u'VIA1111 "vr~~l.JV11n,;1J1~ tltl' nf1\Pl ... tl' ntlnu~h ~am111'1'U'll e:i .:i • :;,J • 

U".i:::'ll1"1J'U""'0 fl111l11 

"A~ \IVl ~.:ivfi :::tJ 1'V1 '11l L~ '.\J 'W 1::: b ~ie.i ci .X1VJ 1\l'W1 :::1'1'!ltJ111 n11 " O'Ufl1ei.:i)1 't16l:'l v~tl LL 'jfl 
" 

01J 1~ii~~.:iTu L~'j1::0'U~.:i hii11)1~!j'jvlv~n1)eJ ::1 'j " L ll'U~tl1:::~ni.;11'Vl1.:i11e:i.:im1L tluw1:::iimn~lll~tl 
L U'U L~a.:i'Uei .:i .:i 1'U L llt1'V'i1~11"1Jn11~ ~'1:::'1t1e:i.:im111~a.:i fl11'1leN".i1'tt!)1 L ~B11'tt!)".i'1 ::: 1i;)~1 1..:i;a1l'l €lci1..:iii 

m111'1'1JLL'1~m1~'1~'Vl1.:i.:i1'U 1m~c,mm.:iLu1V1mt11i;)Ju ~ei.:i'Vl11u11tl1~'!l 1'llt1~ei.:im1a~ 11" • 
m1'Vl1.:i .:i 1'\.J'UB.:J 'l'f~ ~u1V1 '11lb~'.\J'V'i".i ~tl1iJu 'Vl 111VI1nDwi;ia111 '1 tJLlil'l.1 u111u 1t:iu~l'l1 J 'U'Vl1.:J " . 

~l'l15m1 L<ff1h LoU1~.:i Ww.J'U1 lJ1(;1'1eJ"1-r'1l'11Yti ~~~ ~1. '1L1lli ~'Ll~L1'1lfl '1 ti~l'1 La'U16m1Aru~m1:i.Jm1vhPi'tt . ' 
b~e:Jtl1:::?11'U.:J1'U lA'J .:i fl1) eJ'UL ~tl.:J lJ1'11fl'W1~ 11'11~1~ Lb'1~B~l'1 L'1'U16m1Aru::: f1111J fl11Ww.J'U1fl1'H"'11'l.~H5n'.\J .. 
bLa:::~.:Jfl lJLb vf-:1'111 ~ Hi\ 'liti'LI 1 n 'LIU'Vlfl111l "tJ1~'1'\J fl 1 1ru'1'Lltl.:J'W1~11"1!~1~ L~EJ'Ll1 Vl~flfl1JV1 1.:J.:J 1 'U 1 u 

" 
'W'J~tJ1'Vl'1lJ L~'l'W1~U1iJ'U'Vl 'JlJ'Vl1.f1iJ'W'1e:J\Pl'1!'.JL~'l1 'U'Jl.J'Ll1t:i'IJ.W {;11 L-ih1'1 boU1~.:J ~\Jll 'U1 " "''" fl111l11 'W".i~ eJ .:J ri " , 
V11\liJ.:JLU'UL~fl.:Jfl11Ww.J'U1A'U l'l-r'111 " ~tl~~::LU~'11ni1.:it'U " J 'U ~e:J~B\1'111.:im111b.LJ'lJ bL~\11lXfl'U1 'W'l.11l"ll'U 

' . 
~b 11L .LJ'11 tl ~\Jll'W1 L lX~ '1mvrw1v1l~'.\J::: fom1w~u1 b~ tJrleJ'U iJ1'lim1U1f1111Jb'.\J~ru'lt1~B '\J Afl'1 '1 1 n~.:J fllJ ., . 
mt1t1an b.ff11'\.JV11'1l11'1lt1V11iu1tJ~v.:i1~~'LI 1~ffieimm(;1~t111(J)1 . " 

VJ1.:i1i'Vl~n " L-V'11'1 L-V'1~.:i ~w.i'U1 " J'W f'i€lne.i'W'1~v11a:::b ~ei.:iiim1i1b.U11'1 L~tirieiu L-ff11'1 

i1iJtl1~L 'Vll"l L oU1h~riu1 uvia1 nV1a1EJi:ln1.,,,1 ~-:ivi 1-:i~1umt1.f11'Y'l~1'U'11~(;1tl1~ L 'WtU bL'1~ll'll 'Ll li 'J'J1l L lJu\;)u 
'\J \) ·~ 

LL'1~1:::V11 1 .:im1~1 LiJ'Um1J'U'.\J~~a.:iv111lX~~L1'1'1~ 1 tlv11.:i1 'Unrn'U1V1~Bv11.:i1u 1 lXL'ln Ju "b-IT1 h L 11 ~1ti 
\) 

: l'ium l~foo1EJ1m:::?1V11EJ LL vi..i?11EJt1~ md~l1h1m?1L-b' lL~ 1m1EJ ..j l'UV'l"i:::Ul'Vl?11IL~\IVf~:::tJ"i"'U'Vl'.i11mfl frm'ltllil m.1 . " ' 
L~'!! an'Vl'1 1EJFJ~..j.X.:J~U{;l~l1ULm:::~m..j L'VJYUJ"11'UF1"i ,X,,d·:rn~~ lihnm'Hl'l"l~fll'\'Jl 1YlEJ1~ LLlllfl11tmm U'Ufl1'1:1111'11tl tJ1'U 

' " " 
~111n11:1111;;i1 t1tJ '.i :::~1V1'.i:::u_,~ 

" 
' '-?lfll'Vl 'U1CH'l11" 1 'WY'l'.i :::tJ'llJ"i1'1!tlci 'iJD. lv<tct'b, Yl"i:::tJ1Yl?l11 L~ \IV'l"i::: L~leJ LJ'!X1 ntJ F1ru::: tJ ..jF11J'U{;11 , m ~l 'VlY'l: 

\J . \,I , 

"""'v q • .,, 5' ' 0 VJ v 
tJ1'clYl1ll,J"i'lJYl'itJF1L'1l'UL{;ltl'i \lln~. 'Vl'.Jl <»b"IJ<i 

' 
• •) '11-.fo,'ll'UFl ru::: n'i'l11 fl1 'i ~\lll'U1f)l'l Lf'l'.i'l'.l.i}n\I LL'1:::~~f111 LL '1-1..j'!!l~ ' l!>ctctti', nTW\"j..j..j 1'1.J~\llJ'U1tl1::: L Vll'l'LJCJ..j 



" L.LJ'1f:i.:i " nL'tJ'l.J tl'\.J Li'.JeJ~iJru V! 1bLa1 L.LJ'1hLLa1nvlv'1L.LJ'1~'l LYi eJ 1~tJ1 hJ~mdtJnu~1m~ LL'1:;bi'.JeJL.LJ'1~'l bL~1 
\I ~ \J d.J 

\):;i;\'1).:Jvl1BV1.:J 1dtl~l11J1~b61J1V£J1 flL '1J1i).:i L d1~1CJ 

~.:iiT'l.J "J ~ L ,:;'l.Ji 1Ltl'IJtnd~mnd?l eJ.:i 'Vl 1 .:i~.:i 1 tlLL'1 :m~u ti'1 ?11m1t.1v11?1ei.:i'IJ1:;nTrn ·rn 1~ 
~i L ~'1 L~ ei .:i "m1~~'\.J1" '1~ '1.:J Lem 1vi'm.h.:i~ L 'Wd1~Ldeivi1.:i~1 C.J vi1.:i L.ff 1 hntJ vi1 .:i ~1EJeJmn'1~L-D'1~.:in'\.J LLil1 
m1~~'1.J 1-:i~LU'\.Jfl1'JV1nm~1lln'IJ~.:i'1€1.:i~1v ~..:im~Lb'1~~fo 

'IJ 'IJ 

Vl~flfl1'J'Vl).:J.:J1'\.J Loff1h boV1i'i 'l ~~'U1,r\J 'Vl 1 ..:J1-tinu~.:i i'l'\.J l Vl f.I '1.:ii'llJ ~ .:J LL1\il~BlJ Lb'1~ , 
l~'\.Jli))l.J l1m111ci11~ n U.'1 ~mri1 .:i fl1'j el'Ub~tJ.:Jl.JT'11 flY'l )~'J1 '11~1~Vl1B '1 1 \J~'\.J~'Vl)'1vl1L U'IJ~1B8 1.:i 1 ~ L ,:;'U , 

?id"Lfifim1LL"1.:i 1"11?1Vl~'W'J~'J 1'11 1 blilC.JiJ~ " b-V1 L\I b'ti1i1.:i 'W'fl!'l.11 " "'~ 
• 

ei>) LoV1blil i.h~ntlU~1CJ ct mri'tld~neJucieJ CJ AeJ 

((9)) m 11 oil-Vm,i'1~l1eitjLL~1 (Existing data) 

Vld '1?1'\.J h f\\JF11' 1vi1'1f Bl;J "1 '11 m L vici .:i LL'1~16 m 1vi1.:i 1 u.n~Vld .:i-ru -W .:i"li11?111 'J1n 

~.:i 1 'IJL.l'J~ L 'Vl ?1 u.n ~v11.:itl1~L 'Vl Pl b\il moY'l 1 ~1.u:.iuvi Vl'J..:J \Tl'J1'1?1 eJU m 111 f.I n~ v .:J 'll e:i.:i u.~'IJ viVl nfl~ .:i vi L?I ~'1 ., 
\l • 

vi tilil'W 'J~ L 'U V1 'J?lfl 1Y'l~'U'ill '1~ .:i Lil eJ L?I ~ '1 tl1 ~Yf u utJ L~~ i'18U L~1tl1Yid~vitt .:i n'Vl ei lil Y'l 'J ~ L '\.JVl 'J LL'1~ m 1 "J ?I au 

m n bJ1.1nvi'ei.:i 'J~vi1.:i~.:i-Ve:i11i;,1 ~'Vfii1 EJ11'1Jm1 1.-d'l.J m111.m'\.Jvivi'Vf1d 1tl~11.iJ'l.Jmd1.1.m '1JG>cn 1 '\.Jvi1.:i1Vlmmd'1JeJ11'1 
'IJ \I 'IJ 

iT'\.J m1v11m111?1~mlil-V' Bl.1'1 i:lA1111~11. tltJeicJ 1.:i~.:i Y'l'J~u1Y1?1l.l L~'il Y'ld~tJ1:Di.J'Vl'Jl.JV11fl :n vm v lil'1 m lil'IJ u'Jl.J'\.Jlf.I 
'IJ 'IJ ' 

UWVld 1~'Vl 'J .:Jvllb ~ tJ,r'\.Jl.J 1 b\ilCJl'1'1 8 \il L ~'\.J 'VI 'J '1 ?1 eJ'U f.11 l.J fl11l.Jf.lflvl tl'1 '1J8 .:J LL~'\.Jvj tl'UY'l d ~ ?IVl1mL "1 '1 ?1 1CJ'U~ 
\I • 

Li'.i m ?I ~'JY'l ) bLegm~ ~iJ l'l\T\1 1'.j L U '\.J vl'U 'IJ 'j)\illU fl ?l ~~vl 1 .:J 'Vl 'J 1 'U nu~i 1Li'.itl1~-U'v l.J f;l'ill1.li?l~B1\il L oLJ11 tl 
, 'IJ 

tn'JlLm1~~'1~~eJcJ1.:ih fl1'J 1 i LL uu~1 '1eJ.:i~v cJ 1.:i h nl~LL uu~1'1tW!JtJ~ ei einm el'ULL?t lil .:i 1 ~L ~'\.Jl 1 'Vl'J .:i1-U 

'VI~ nmd1. .ff 1 h LoV1~.:i ~~'\.J1 1~ti ci 1.:i ~ n~.:iL~'Ub~ CJ1n'\.Jnu~~ijm 1 :w~'Vl 1 .:i'1~~P11 ?1l'!~tici1 .:i ciJ.J ~ n hi'l'lh U'\.J 
'IJ " , 

b Yi CJ .:i m oil Vi l flbb vl L U'\.Jrn oil-Vm.rn vi l1tl cJ t)cJ 1 .:i~iJ m 1lJ ~ ) ~ lJ\il 'J ~ l.:J 'j eJ'U fl 8 'Ubu'\.JtJ cJ 1 '1 ~.:! zj .:i Lb ~ Lbvl 
'\J \J '\J \I 'U \J 

tl' n1mn ni1.LJ' 8l.l '1~iJ ti1;g y.i ~ .:i n ci 111\il EJ \Tl 1 .:i iJ .:i ~~ n L ~ eJ vii.11 CJ LL'1~ vi' v.:i 1iL1'11:w1 n L U '\.J ~ LPl 'l-! 1'l.Jfl1'Jvl1 
\I 'IJ 

i'l111J?l~m\il.ffvl.J'1~·:Jnci 11 fl1dvjVl'J'1 LLm'1Jfl1 1l.J f.lfl vleJ.:J'lleM'1JeJl.J'1~£leJcJbba1 L"li'l.J fl1d LLm'll LL~'\.JvjJ'\.J?1~'1v'l.J 
\I \I " \I 

1 "1L,:;tii'i.:i'W'J~U~CJ L '1.Jfl1'J'Vl ~~ .:11tJv ci1.:ii11~CJ ~~L'1 ~i1m1l.JL -U11'1 L '1.J1'l!1m~ 1.uuv~1.:i~.:i ~..: 

""1vi'LAEJiim1l.J'l'W1E.J1lJ hm1'ifltl111'i-X?i LoLJ1 h boLJ1i1.:i ~~u1 1 UljlJlJtl.:J'lJtl.:Jfl1'itl tlnLL\JU'11YEJ hniL~mL m1 'U 

U\llEJ?l1'iR\11 ilDUViLi'I~ (It/~ ITU11Al.J lt/<t'<t'~ tJ~ G ilD\J~ m) " n11\lll l.JLn1 fltl\11l~ f'i 111L:U.:Jv tl nLL\J\J '!Jtl .:J'V'l'i:::U1Vl?llJL~'il 
'Vi 'i::U'ilJ'UVl':ilJVl1J)il 'V'l'1€l\11'1 EJLl>l'!l \J'ilJ'UlflUVi\ll'i " ~\11vl1 L\11EJl'ltJV'1~1 .:J ?l'i'iA.:J 1tltltl flLL \JU TCDC LvlL~EJ\JL~EJ.:J'1'iiJ 

" , "' ' 
'V'l 'i::'il'!l~l~ Li1h Li1ii.:i ~~1..11 '1 .:JmL\Jt1~1ei.:ifiiJ1::neiu Eit1EJ lii'.:i~ ui) Empathize Li1h{hym Li1i1.:i~A'ULL'1 ::~t1~ l!J) 

Define 'i::'ljfl11l.Jlile:i.:im'i ro) Ideate Vl1LL'\.J1'Vl1 .:JLLnilqivr1 c.:) Prototype ~cnJu1 t>)uLL'\.J '\.J <t') Test 'Vll'l?i€l1.J LU'i lil~ 

'i1t.1'1::L8 E.Jl'IL ~l.J b&il.J L~\Jlfl 
http://www. tcdc. or .th/ upload/ m edia library I 5 Sa/ 5 Sadf 58 7 96de2 d835e986b9d bb 32 7 a 6c. pdf 1 u u\llE.J ?11'i 

~.:in~111vl'iim'i1LA 'i 1::"1oe:i1111,r'1LA'i .:Jfl1'i'V'l 'i::'i1'!l~1~~1.:i1 1111 EJti1Pi w1wu u. u1f'\111~1 e:i .:ifiiJ'i:: n eiu Ei e:im m 11t1Eiwff 111L 'il 'LJ 

, .c 'V'IW'i1'!!~11''1?1lJ L~'1'Vi 'i:::'i1:UU "ut.Jtl~" '!J tl'l 1 tlVl'1 1.:J1''!lfl1'1~ G.-.: L\11EJf1tl .:J'U'i'H1J1Bfl1 'i L 'Vi '1vl'YIL\11V ~LJ~'LJ 'il1 f1 ,, 
http://www. posttoday. com/kingbh umiboVnews/ 4604 72 

"'1.J'Vli'l11l.J1u HaNard Business Review 1'lJtJ l!:Jouil!:i L~tlW~'11AlJ L~EJ'ULl>lE.J Thomas H. Davenport LL'1::: 

D.J. Patil 1vl'n~1111 Data Scientist L\Jtm'U~L~ fl~~~1111ul'l l'\1'i'i~~ l!:Jui (Data Scient ist: The Sexiest Job of the 

21st Century) tll 'UL vilJL~lJ Lvl'il1fl https://hbr .org/2012/10/ data-sc ientis t -the-sexiest -job-of-the-21 st-century 



tl~'ll'lj1 

1u11u:::'lll~nm 'itl1vi1.:i 

(Philosophy as guid ing principles) 

tl~'llCU1~tl-3Lfl'i 'tt(ifhl'rrn L'ritJ~ ., .. 
KSufficiency Economy Philosophy) 

m1~~'1J1tifi1.:i'1'.:i~'IJ (Sustainable Development) 

Fl 'l tM LLc.i'U~'U 1vi V15'l'll.l L YiB'th:: LV'!lU')'tl LL "1.:il.l 'Vl1'!l'U'!l11 a v1l.l 

(Reign in righteousness for the well -being of Thai citizens) 

'V'l tl'iJ~'V'ICln'U (Living in contentment) 

Hna1iJFl~ (Liv ing in harm ony and unity) 

1m~ n1'i 'V'l 'i::: 'i1'!!11i1~ n·h~~1.J LFl'i~ m'i 411 ~. Lm-1vi1vti;i'l:lffl l-llJ LLn~~~1.J 
amUivt~ tl.'1. ()1.J1.J1~ Ll\111.J LLrll.ll'i~ r.ltJ\1'11~ m°J1LLr.ln 

a:::'V'l11.J'V'l"i:::"i1l.I ~ m..11.J'S''llvnfa'l:ln 

m ~vi1u ri B t1Y11 O'IJ'IJ'tJ'il.l'i1'l!'IJ'IJiJ 

YlB'IJ'YlLYltJ~(;mwn La1mmf'1~~ .,"., 

vh1~1ii'1 t1ri111J~n 

tl"i:::qnvi1imh~o~'l-l~ 'IJ bJfi~9i~~m ... 

u 

n~~1.Ji.11-Vt1 ~\ilJ1.J1 

hla11.1mh~tl"i::: LtJ'!lu~tiv1~ 
L~B1.Ju1~n'l!'1avtE .,"., 
R111JU"i1WU1~ ~1EJ1'J 

tlfoV111J\lAflCI '1'11Yii{'IJ~ '101'\Jnl"inl 

Flexibly apply. Do not adhere to text book. Adapt to individual, geography, 

and contingency. 

- '1iillJi1L'B~ tl "i:::~nl'I (Empirical data) 

- '1iB1Ji1l'1ifoti11ii1 (Existinc data) u 0 , 

- 1Lfl"i1:::...im1:::%!.J 

{Analytics and Research) 

- Vl~<nmu1~t<Cl'il~~ 

(Experiment till actionable results) 

- "i ::: LU~1J1 n .LJ1~l\J - b~l.1 '1\J~1E.1111\IL!M 
(Inside-out blasting) (Self-in it iated) 

- 1'1J111Jntjl.ILUlvUJlEJ -Yl~'l'i1111\J Lfl~1~ 
(Understand target) (Sel f-reliance) 

· a~1~tl11!11!1 {Educate) - M\JLL\JULt.JEJU.Ylil'l111J~ 

(Prototype and role 

model) 

(~) m11-ff.LJ'Ei~'fl b'll-:ith:;~n,; (Empirical data) 

(Ends) 

\J'Vlth::'!n~ 

(Applicat ions) 

15n1':i 
(Means) 

-w1:;'\J1VJ r;u.1 b~ 'OJVm~tJ 'iiJ 'l.J VlW Vl1ilfrl·'l'ft EJV1 ;;m bV1'1l 'Udl.lt.rnru~m Vl'i ~ b m -w ):; VI t1 'l~ 
\) ' 

1i..m 1 11-li.LJ'mJm'!l-:itJ1:;~m.~bU'Limh-:i ~-:i LV1 tlbtJ '1'n:; 1:;"Jtm~~vn-:im1 (Official Statist ics) bb'ft~fl11~1iid 'I..! 
" 

th:;'l51m (Census)"'<t bb i.1 ~'1~ ~ \31 1 '11'1 1Pin~1 (Stat ist ical Education)"'" vi1-:iilm1ii~ri1 1 11 b -ir1hEi~ 1 -:i 
\) 

LL\11 L Uf111l.I L U'U\l~~t.J'1\11 fl f11'Hhnvl'ltJ11i1niV1V1f111"tt:il.lmh1\lvlti .:i1iL1'111tJm'lvi1m1l.J'1:: t:i1~-ir Bl.I '1l.l1n~ '1V1 LL'1:: 
" " . 

ui1~ fl L ~ tJ\<IU1V tl'U f11'ivl1f111l.J'1 ::t:i1vi<V'Cll.J'1 hhvi B1'UL ~l.J L~l.J 1~\l 1f1 
" 
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"'<tlJV1Fl11l.J " 'UYltJ1mhJn~1'U~~~LL "1.:i'!J1~1 \Jf11 'i~ \1l.J'U1D'll::L VlP1 \ll1l.J LL 'U1Vl1~'V'l 'l :; 'i1'!l~1~L \Jl'l1l::'U1Vl'1l.J L~\l 

'V'IW L'11t:i~~1.flij 'V'l '1tl~'1EJL~'(j" 1~ fj tlTil1'lfl Vl'l. €)1\J'c.!Vi f'i'n~1'il'1lnl 
\I \I ~ ti~ 

http://www.manager.co .th/Daily/ViewNews.aspx ?News ID= 9590000105098 

"'=u V1!'111 l.J i~ v ~!'\ '1'lJ ei~ m :;tJ 1 Yl~l.l L ~ 'ilm:; L '1T1l fl-X1 .fliJ ~~ '1 ei ~'1m~'!luimfrinn 1'l~ ~ ~ f'11'1 \111'1~ ~ ti1 ·1mvl 
" " ' 

f'i'n~T~l'll'\i htt p://www. m anager .co.t h/Po lit ics/ViewNews .aspx 7Newsl D= 9590000103410 



11 ~'J::;lJ lJ vl·:Jn~TJ 11ilCJVl".1~&1 lil~ eHlll Rockefeller Foundations mi::;iJ'V'l1::;11'1J1.h l J.n'VeJFlll:l.J6li1 m Vl~ e.J\ll n 

Dr. David Rockefeller 1~-d1m~-l Dr. Stacy May ~Lzjm'1J1ty~l'U6'!~~m6li1tJ'l.h~ LVll"11viCJ1'u11'1Jf11'J6'!~~ 
I .... I I 

L-W eJm1iw,im·th~ L'Vll"lb L~::;,Y lil(9] '1FJru::;6'!il ~ 'th::;CJ fll'l Y16'!mu uu ru41 "1i WJ'U'U~vnlml:'l \91 1 6/1' ~m?l\9l l1 '11".ltlu ru'1J'U~ 
' ' " 

e3'"1m m eJBfl1l'U~6'!mut1uruen\9l~ro.J'U'U~V11";il"ll?1M1vhmL "jfl l~u'UVin 1111 

"i ·:nn if uu"i::L 'Vlfl i nvn° 7ifv~ u~' if 11::iJ m·nvPJJU7lfl"i'(j~n 11 u69::6f.:wwu i-fnn~ef u .. 
U '1-f \J "1!7 ~ ~ fJ 'V!J.i fJJJ 'VI 69 'J.J i Wtf aiJn J\J rl"'c.; 'V!J.i fJJJ'Vf 69 J.J i Wlf n'7 Un U fJ n tJJJ'J, 7 !'LJVJ69 'J viJW"i:: 'i7"lf~J°7 'f 
1 un nwPJJu7if ul'lv.J 1 ifif m.m 1'5aif0m n im:: tf 7iJn 71cfva fl 7uuef wn avu? "1!7 tnv? nun 7 "iWPJJU7 if!'"i 11Qn v " ... 
i uunn1i?'lf71 un TiBf'7vP!Wi'J ~m.JL ii ;/v 11::rivW':fllZ um 'JWPJJU7 l fl"i'(j_ffnvU?l::flmJJ m -niJeNi UUL ti 
M'~]b~,efu " 

'\l'l";i::;11 '1Jv11 ~ b~ eJ ~ n 11\J "j ~ CJn ~1-if6'!~~ 1"1 1 6'! \9111 u n111 bFJ11 ::;Vi/ u1::;d'.J'LI1Fl".l ~fl 1 ".l 
' 

L ~ei n11i<nJu 1~~Fl~ Ll"l'J'e}~n\l LL~ ::;u1~bVJ1"1'111~i1uFi ~~~LL tlu 1 u 'l"l1::;";i1'1JVl~~CJv1~~1~iJ'l"l1~ulm11 '1J11'Vl 

1 'U~6'\f'l 'J ::;11'1J'Vl1u'\.J~ry ~ 1Um'Veiw1mu'Uuru.n\9l~<nJ'U'U~V111m?1M4F1 ~~LL l f1 bde:i1u'l"l~~6'! u~~ G)Q;'. 

'l"l~Pi~m t.Ju ®ctGlm ru ?1muuurusfi\9liWJt1'U~Vl1".1Pi1?1\9l4 m1:i.J\9lu'UVlik.h 

" ... t~3Jnt~cnif7 wt ~7ivVvfJ(P)il(m n"'un nwPJJu7tl'J::t nf!l -f ?7 7 um ·m0

7 fo'f vnn 

WPJJU/ifl'J~Qn llvin ~ v::l'luw 7ffoZ iJvvJJWVlfJn rt( f}\Jl uu11ifn lW::v::l'lv\J 1'5unaif0iiiJw:i 73Jf 
d1J I v v v 

rnwawnfJ.fuaviuuN'tlili.J0 .. . " 
" " d-1 

(m) f11'll bm1::;i-fo~::;1.JCJ (Analytics and Research) 

1m~m'J5m ~ e:i~m\11 f1'\"l";i::;11'1Jv1 1~ n11~iu 1m~ m1i1um~ CJf11ll Lm1::;Vi bl~::;f11".J 
1.YCJ 1:r~1~mrim1:i.J1~ ~'U 1'1111 M't.i~ rie:iu~\l ~t111 uu nu~\l~~ 1m~m1'V'l1::;";i1'1Ji;1~~1 -ii'ml1Lm1::;Vi.LJ mrn ,, :..J ,, 

bb'1::;m11~CJ:i.nn~1;w11rr.J~ f11Tt11ct~ fie:i 1m~ flllVlm~ 1Ylm:u'l"l1~m11.Ym~m n 'U m1u~n~'1JLi'.lmV1t111 LL'1~ 
• 'lJ 

fl1 'lb~ CJ -1 ~ vi1•:nmi'.leHvm11 L 'liu tJ mL Vl'lTv1 :iJm'J.YV1~~?1rn-U1.YCJ1m~f11l'Vlm~ bb~::;mn tibfl'e}\9l'lVlm~ 
m rnn tJ fl l 'l rl'UFllll oJCI 111.:i fl~ 11 '.JT!.J 1 uil~ fl l'l bb U'l'.JUe.J~ \91.il ru~ fll'j'LJ'j"j\J~'U'\.fo b 'Vlfl fo fa~Vl~~fll'lbfl 'U ,, ' 
L~ en hJ \l 'U (i~ fllll~CJMm lil ~ mh b 1'1'11nm 1'1<S'CJv111 WF1'l~fll'lVlfl'N i1Fi11:wn1 1V1u1mn v111 ~?11 lnlfl 
bbnD ruV11 n 11u~ n~u bL~::; n 11Vi11 ~b~ eJ'U'1 eJCJ 'U 'U~'U~~ .:i'IJ eJ ~ '1J11 b 'l.l11~ v111~Flu1'VlCJ1cJ1u~1 fl F1 ~'UA1 
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·. ~Plfl1.'11 L~l.lL&l:1J1v1,-i1n Kotter, J. P. Lead ing Change. Boston: Harvard Business School Press. 1996. 

LLa::: Kotter. J. P. 1995. Leading change: Why t ransformation efforts fail. Harvard Business Revievv 

(March-Apr il): 59-67. 
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~ ;;i ~1 b11i1 b ll'U bb uuti v1 .-:i m1"i ru1 -:i r1'*1 fan Iii m.J1 an1'U1 tJ 1'!l1~ b ~ti m "i fl1u fl lJ l "i fl "lJ1vi?11"i 1ti 1e:i~tJ 
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Vi~ lJ ~\I Vl l VI U '.i:.:: \! 1 \J fl~ oLJ 'U G ( 'W . Pl. l<:i <f Gl b11) l m \I fl1 '.i ~VI ?11 '.i ~ ~ 'l.! \91111l'l'.i:.::'.i1'1! U '.i:.:: ?I \I fl VI B 'U ~ '\..! ~1 tJ 
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~ ' 

1.vn:::U'1flV1'1l1vl'Bnr1#-:i ~-:J'Wi:;i1'1l~1~1'U 'W.PI. ~<t:mm r111:u1 1 " ... 1ttl~llrihliJum'itl'futf'iv~'t.1 
\J • 

[vwfof n'b'7?6m 'iUf'UV'i >J~UL ufm ;$'V)~llJ'mlJ7'iflU69 nWffbf'J'j'tjfiff v li!ua'J 7HffW7'ifl1-ifuw [mru1vl. .. JJ 
, v "" 

1m5fl 1i~ b 'Vlm:::'1':l.J 1 Ufl1'JUfoth-:i~'U b tJf m AB 1 eff tl1"1l.:i bb~1i:::'IJ1 t.Jf)f)fl~1-:ifldl'1e:JB n\11 fl ~t!~1:l.Jll'U fl1i1 off 
' 

l '1' ~~'\..! bb'1::: 1~'111~[;11 u bbtlU qj'Vll~'Ub u~ v11 ~bbrl11~!)d~iiil qj'Vl1 b~e:J -:J C1 'UL 'lJlflqJ-:J'Vll~'U i1B11 '1' ~.:i-5'\..l 
1'Wfl111,1, nuru'Vl1 ~t.11. u~v1.J'U 1, fl~ill 1n°i1vl'ue:J :l.J tl1-w1~ J1'l!~1~1ri J .:i fl 1i1,1.n ~ .:i~'l..l 1 u1 -ITT 'Ll~'Ll~LJ i;i fl.if 11 

v \J 



Lrn~ 1,,;'i.Jv511J1envr11Vl"l11J11llfl11ll'11L th.J Ln~1J11m'11m1otl'1 m]111~ L '1~fllL~'U LIJl~ LL'1~ 1,,;'e.m ~~1Jl'1~~'U 
, ~ \J •t \I 

'WmVlv~~Cln11'U~Lflfl'UCJ~'1m=an1umCJufl11 m - ~ fl'U l'U1Cl'U (9) ti LL'1~CJ1'1ijLvr~CJ'11vr'11v~1v 
V CU tJ ~ .al "1 U a ~ -., _J V I 

~~'W1~m~LL'11'U'1~fl111L'1~'1., Vl1~LE.JE.Jll'1~"11~'U11511'1 LllCl'J'UVl m numvu l!:><tmm fl11ll11 

" ... ffn1wif uft~uL tlfm l utJ1u f FJnafi tJ1u f FJn l u Ln'IYflJ 1mfjmwf1iv·mrH1::tl~n.Yn 
~ v 

rn.Jff~'l.iwrnul~~~fi·nf1ff~tlwn1uZi Zi~1Luum-rwC1JJu1~uLtJfmZ11'1.;tlwfoffu1~ u~::Zi 
tl'r::mununvff~tl-r::mu-h v::11iv.JFJJVF]JJW~vJ1 Zf1i~uEJ~L rh fo .. " 

'W1~m~ LL'11ui-:i L~CJfl111 L'1~'1'W1 ~11"!1~1L ti'Uu1u Lflna\l u1u Lfln 1 'U L~CJ1u~ ~ 
~ 

" ... LJ1LFJEJJJ7fFJnaff fFJnZu U7r:JL'il71~1.Jifu1 L'i17rJ7LLPi'hL'i17l~LWEJ.J <r Q.J Ci)O Q.J 

LLl'J~EJui!l~lult.15.J <ro-<ro tJ.J !f'lffi.muf;[~vrt'il~EJ::h .., n1Zmt.Jfy;u~;nwvw fifm'1uu?u , I v 

L'il111::~ef u ... efuifff,iJui'vffu:: ff m vu1nffl~'1-ffnu LL~?ffnu1uL'il1n~ef u u~'n'vuffnu1w'il111iv.J 
iv.Un LttnifL'il1u.Y1w1vv::'ilwl;J. .. " 

~""'"qV1~'11 nm1u1~'1 m1Pi n~1 Lm-:i m1LLn~~~u 1 tl L~ v LL 'W~f11111itj~ll'll'U~ 
I .... I/ • 

U1'U~Lv cl1Lflelmn1u ~-:ivr1~'U11G11'1 ;-:itl1~'1'UU(\J"11'1fl1'W~'ULtl~E.J1~~LUCJVin-h m,ooo 1~ L~Vl'U 

•1h-:iq~LL~-:1'1~Ln~ 1 ~1 vr~ LL'1~ 1u·1h-:iq~e.J'U'1~ijJTvb11i-:i Lnm1m 'W'11111101-lltl1~ Lv'lltl'11n~'U~1~~-:il'i'CJ-:i 
tlaCJE.J~'U~~1-:iH n11~1L U'Un1)~~'U1~'U~U1'U~ Lmru 1~ .ff~tlLL'U'U'UCl-:!Ln~IJl)Vlq~w mJ LL'1~"11n1) 
tl1utl1nhitl11 'U~'UL tl~v1 'W 1~'U1Vl'11J L~'1'W 1~tl1iiuvi 1ll"11flii'W'1 CJ~'1 m~"ll 'U11J'U 1oufi1Jl1 vi 1 ~ij , " , 
'Vi)~)1"!1~1~'11,,;'~~"11 Lfl)-:in1)er'UJ1~~'11nfl'1Cl-1'11 "1-:itl1~1J1L m 'U~'U~~'UL tl~E.J1U1'UE.J LE.I L ~m~Cl'11'1 

• v 

fl111JLU~E.J1'!Jel-:l~'U ~1vr1utl1~'1~tl mn'U'1-:l~l 'UU Clzj-:1'1~L iJum~ 'Vi)~Cl-:lf'1Vl1-:lij'W)~)1"11m~ LL'11,,;'vr1 
" LL'U1Vl1~LLm'!l zj-:i1~i15m1~1~'!Jel'U'11~~1E.J~'Utl'U 'W'U11 L~ml1'1'1'1L'U'11~LL~1fl1 pH Cl~~ ct.~ L~1J~'U 

" " " 
'11nfi1 pH L~1J (~.o) ~-:i1~tl115m1'11tl1-ff nuv1nuCJ "111,,;''111111otl1tl11 tl1.fftl1~ LV"ll'U1~ LL'1~'11111101-ll 
t11~ Lv"!ltl~u~v Lv 1~'1'Ui1-:iu'1'1i!u (CJn"!111J1, l!lctct~) " , 

... ' 
mvm11~~'U1VluViu1'Uv Lv 

" . . 
Vim : m11~~u1Vi~u 



d::.a::.a:: f>11 avifw'J::'J1"1111~1 !Jn1'~~~n1'~thua ::~ .:i bb 1~ aen.1 

" ... if W'Jll7L ef avfivu ?Ciltf aJJL iJutlmvn ~ilmwd7 rf mmurinum'iW~U7FJ?7JJL :v~mnn'JllU7 
flJ flJ flJ ti flJ 

~.JL iJuiJqJin i?JJnUTJfJ.J"1m.h:;L Ylfl mfr;ifomTw~u7 ifv1Cil»U7 iltytt7F)f!Jf17Wfi.Ju 'JVJA' aJJLLfl:f 

nn::JJow1!1nfl~n'acr/J uo::n?fJ nJJ'iuu ) .JJJ7nfl~:ff u tlwL nn i nvlf L vutl'i:f mrmdv~n7&f.Jtl'i:f Wun v • 
UW'v17~.Jmhwv1uvru:;if. .. " 

., 'U 

a~'1m.li1'l1 'IJ'll..J'Ulm.Jllim 1t.JVi a:: mnDlfll.J !Dctctct 

'11fl'V'l1~11'l1~1 ~'1~.:i n~ 11LL,w1.:i1 ~L ~t.Ji1u C\J,_,,1 fl11'1 vifl11tl1 LL'1::~.:i Lb 1~~all'Ll'IJ L tit.Ju C\J,_,,1 

~lflC\J~ L 1 1 '1::"1~ b'1t1iJ1~ ~.:i:Wm1-W'~t.J1mn~m vh h u (\j,_,,11Ji1 .:i 1 ~1'Ufl1j '1~fl11'U1Lba::~ ·rn 1 \i1~Bl.l 
fl!il ll.Jl.J 1l.J1 fl ~'U Vil fl hJii fl 1 j 11.:J Lbr.J'Ufl 1j-;J'~ fl 1 j~~ bb'1 ~ b Vll.Jl ~?Ill 

11'1.Ju.IJi'Vl j.:l~'Ufl'rn-!lj1'lJ tJ1 'U 'VU\. ID<i'.~~ i1rn U'Ub 1'11 b"Jlo u ¥1j::'IJ1'Vl?lm~'1'W1~tJ 1:iJt.J'Vlj 
..::::., Q d q c::., t.I d c;ij II QJ CV ' 

l.JVl1J1 l.J """ B \i1 '1 tJL~'l1 'l.Jj ll'U 1 rl'IJ 'W (911 'Vl j .:Jl.J ¥1 1~j 1 '!l fl 'HU tin '1'\11 '11 ti VI l'U'Vl L n rl 1 'l1 a.:i n 'IJ fl1 1 B'U1 fl'lj 
" ' . 

'Vl-r'Wmm511:u'l11~LL'1~ ~.:i u.1~'1e:il.l m Vi m1e:iu-rn,;~u J1 tl11:W 1P1 a v~'1u fl1 1-;J'~ m 1n'IJU ru'Vl1 l.Jf1oW'lj . ., 

~.:i LL 1vi ~ a111~ ri '\"I j::11 'l1 m ruri n '1bVI~ 1dbi1 ~ ~'U '11 n'V'l j:: 8''1ti~ ti .n 1"" bb"1 ~""1~u~'l11 ?11m1ri1'Um1 f.l ~ ~ 'U 

~\i1 Lbtla.:i tJ 1utl~.:i Lba ::LLm'LJ :W'Vlq'ljfi Lba::16m11Ji1-:i 1 b~B1~'1Bli1fl'1e:i-:inu?lm'Wf111l.lbU'Utizj'l1v.:i'W?ln'Wm 
bb'1~'J::'IJ'IJUL 1 1'llel'U'1~'1111 u~m1-W'~'Ul~~-:i8'U (Sustainable Development) 'l1B.:!UWL 'Vll'l11'Vlri~'IJ1 tJ 

'\"ll j~ ti.:ifl1v)'Vl1.:i:lJ bb 'U1'V'I 'J :: 'J1'l1~1~ bb'1:::lJ m 1iJ 11tJ ~tJl)u&1'1~.:l1 ~L ~'U r.J '1 l.J1 fll.Jltl ii'V1'118 

b~B.:J~b~tn.Ua.:i 1i"IJ fl11 '11i1 fl1''.iU1 bb'1::~ .:i bb 11i1'1 f.ll.J ~ b tl 'Uv-!lrlfl11l.Jj bb"1::?11lJ1jt!'l11l.J11-ff L tl'L!LL 'U1Ul)tm \Pia 1~ 
L ~afl11~~'U1 zj,:i-;J~ 1~11 L lJ'U~1uV1~.:J'l1 v.:iP1 1 ?1!il1'V'l1~11'l11 

'1\i1b~l.J 'l1v-:J¥'11?t191{'\"ll ".l:: j l'l111 m~v-:idm '1 1 fl n11i'.ith 1:W?1161P1zj .:Jb U'U 'V'11::".l1'l1 ~1~ b~l.Jbb ".in • 
~1'U 'W1~ B.:Jrl fa ri 1 'U ~'U1'l1 fl1 '1'Vfi::'IJ1 'Vl?ll.J b~ '1'W'J~U JlJ'U'Vl1l..JVl1.f1:iJ 'W" eJ \i1"1 mli1'l1 U".i1J'U1'1'1.J'~ m 1~ L?I ~'1 

" ' 
'V'l ".i ~d1'l1~1 b umbtl".lw".l:-;11'1J] l 'U 1 tltl 1::~'1.J ru 1.:i 1n'1n.:i1 '1 e.11 b .na~1~'Ll ~.:iV11'vitJw'11'1.J~~-U't.Jtl btl'UtJ".i~~1 

bb'Vl'IJ'VlflU h1m'1 ~'1 "1 1~mnrit.Jii'W".l~~ii.:i tl1~mru YU'l. ~<torn - ~cto<I' 'l1tu~L?l~'1 'V'l1~11'1J~1bU'Ue.i 1 'U 
' 

tl1Lnavi1 tJ 1.:i ~.:i'Vl1~ b 'W 'l1 1 '1.J~Jti iivi''Llm.:i 'IJ'U1~ 1 vi ru tJ '1m~tJ .:i ".l1 ri,X.:i'1a .:ii1 .:i 'Vl 1.:i ~.:i 1~iJ vi ".l~1 1'1J~11~'1~ 
' ~ " 

~-:i1 'Uu1 b1rutl1 t1 1-:i d111 ~L uu~1'U'11 511 ru~ LL~1 'Ll ".i ~tJ:: Jt.J hl a1"J~1bU'U fll11~ b ~v-'.!'1 1 n~v.:i ~1tlb~'U 
ri1'Vl\i1 bb 'Vl'U 1 t.JeJ'm1~~-:i b'W11:::W11'1j!)1:1.J1°Vl11~-01~1 '\.J1'W\J~ b1 ruiimh'U1'U:1.J1 n 'WW'l.Jl'Vl~l.Jb~"J'W'J:-; tl1i)t.J'Vl 1 
l.J'V!1.ni:J'Wavli1'1tlb~'l1 'l.Jjl.J'U1ti'IJ'W!il1 ~.:i1~'Vlj.:Jb~l..J'Vl~av.:itl'1n~'Ut11.:i~1ri'V'l1~a.:iriba.:i 1~t1'Vl ".i .:lbYn::Ll.J~ ~t11.:i 

~ . ~ 

1 um~m.:i'IJ'U'V'l 1 ::vi1vium~rill?1'l1 1.:i1n"n.:i1a bb'1:: h1'Vl1.:i tl "1flvl'Ut11.:iii'U1 'U Lbtl '1.:i t'J11:W''Vl~av.:i1u'IJ1 L1ru 
' " 

LLU '1.:J 'Vl~ aa.:i tl ~nvl't.Jt11.:i'U1w{e:i:1.Ji111'l1'1.J~'W1".i L~ f.ll'U~ \Dc;i m nD1Fll.J !Dctoct ~1'U1'U <9l,~cto vl'U l'iv l..Jl 

'Vl d.:iv·ri~n1ru11 tl1li1Ln'11 1 1~'111,,;'tJq1:Wvi1-:i 1 -k1tl 1~L'Vll'lll.Jl tl~n 1t.J'IJ1b1 ru~LJ".i ~~'IJ 1 'Ll'V11::~1V1tl'n ~ Vlj'1~1 
".i 1 'Vl~ l 'U 1'W~n'ljru~u11:W?t16!il 'Uvn'11ndv-:i 1~~~1.:i 'W1~~1,,,,1Jm~ B'U~'U 1 t.J'IJ1nrut1 11~"'161i1Jm ~ v'Vl1.:i 

flin'lj1 li11l.J'IJ1 &11 'Vlt11'l1B·n:J11:W~1rivij~e:J.:if"lbv.:ivci1.:i 1n~~~bL'1~~ n;.:i lu 'W. I'll . !Dctoc;i 

'Vl~.:! '11 nJ'U~.:i:lJY11~".il'l1~1~ Lba:-; 1ri1.:im11Ji1.:i 1 Vl1l.Jl.J1~~1mwth::mG'i bL'1~11'1.J'J1l.J~.:J 
~ b~t.1n':l 1 Ltl 'U Pll?ll'l{'W1~11'l11~l1~1tlfl11-;J IP!fl11U l bbr:'l ~~.:J LL 1~Gl Bl.J mt11b?l'UVL ~el bb?t~.:ifi.:i'W'J~11'1!n1tU t.Jn '1 

~'Vl1.:!lJ b1J (;)IP111'iB'VH'lnUm'IJ111 'Vlt.J'WB~-'.lb'IJtl ~.:id 



• 

tl!lu~~,;~ 

_ tJ mh tl~nAu:li 

1\'{et:-l' l"ll.l' flJ.~~ 

• ll.1mlclll1~n11 u11~1rnY'nm UWJ'11 liud'i illci~,, 
'1111'11) 

• tJ 00thW\,Ay j1J~tJ'1UUU 

tlQn~~n1Cn 

~!l'Wh (Yh\"41 W11ttii'l,~-i"lll lltf$J ..... ~ th 

1uun1h~~tl'Wl! th • . un~~?lm~ 

... 
'tUW1J:1 

• -mrut)! Wf'1rm 

1!11~f ri'~l'l~I lllfM 

'11N"\m 1uili•u1hii 

f'IUfl~f1'u1h tJ51™ttJ 

u~:,'.tl 

~ihJirJ'1um•,~;;n 

Vifl 

mn~im:i 

OJftl~W'l'li~J~UU 

. . 
- 011u.iuJ;i:;nii-Ju1e®11t;es1rntl11Ufllim11.h~',rl . 
,i,,r.ti 

~ Cllt. d q 

vi111 : m. mml'I 'lJ'rnfl 
' ' 

@) n1i6t~1.:Jfl11:1.J " b'Yi1b'1 " b'U6tii'W~.:J 
b ~elmi~l'lmith 1l1ufl::~.:i bb 1l'l~el11elv1.:i~.:i~'U,1'U i1~.:i~~1!9't\J~elm111 b-U1h1 'Um111 

:u~.:i'tJei.:J5ii11'111~ 1~'\.J'lJ'LlnPl'tJel.:J~'U~ m1~~nth m1i1bb'U1~1'1b~el.:i "'\.Jfl m'.J11'Uhfl'U" "-rl~~1tJ(;)'Ubel.:J" 
" " " 

b~eli111'\.J~m1 "'\.Jfln~(;1~1i1n" ~.:i bll'UA'1mh1~vh1~b'!i'1hV1~nm1~mi1'UV1~el'IX1h 'tJ el.:im1~l'lm1~ 
" " ... 

"tlam:h b 'Ub\Jfl'U " byj'16t~1.:Jfl11:1.Jb '!i1 b\J b 'Ub~B.:J'tJB.:Ji::'U'Ufa 11'1U11" 
'U 

b~ el 'W. Pl . l!J<t'o~ 'W)~'\.J1'Vl?llJ b~ '1'WW'lhiJ'U'1'111J 'Vl1 JliJ'WffeJl'l fl tlbl'l 'll '\.J 11J'U1 (l'\.J~\;1 1 
" ' 

'Vl1.:i b~ll~'U lA1.:i m1u11l1?115(;11'U'lJ~b1ru 'W1~~1V1'1Jn~mfll'l11 t V1~1'U b ~m1'\.J1111 bbfl~~ m!t11.:i:u1'tJel.:itl1 ... 
bbfl~'W''Uqll1'lliil'l~1.:i 1 ~eli1b ll'Um1~b~111 m~el.:i'tJel .:it111l1 bll'Um1?1~1.:ifl1111b-U1 hb~el.:i'tJel.:it111l1bbf1~1.:i :u1 
'tJel.:ilJ1(;1fleJl'l'1'UW'lJ'\.JiinP1'tJel.:iu1 vh 1 m 'Wnm~a111 1~'Vl1.:ii1'W1~11'11 1ih~~ii bd elV11bM t11iel.:i1 'LIB n'VlmtJ 1 

'W 1~'\.J1'Vl?lm~:u 'W 1~'l.11ii'LI'Vl11l'Vl1Jli1'Wfl ell'lfl ml'l'll '\.J 1l.J'\J1 (l'\.J~ m 'Vli .:i \;) i~'Vl'IJ n5.:i 
" ' 

m111~1!9t\j'tJ ei.:itJ11l1l.J 1~.:i bb~ b?1~'1~'\Jfl1a.:i11'11 ~ 'W 1~ el.:Jrl b?1~:u'W1:: 11'11\i\'1bii'U1 u b~ tJm1~~ 1vi'1vi nJJi1mfl 

'Vl':i.:J 1~b ~'U?1Jl1'Wu11l1~'Vl11'1 l 'Vlil.J bbfl ~(l nv11f11tJ111 n111t1 ~.:i'Vl1.:ii1'W w11'l!\i\'1~1 ~i1m1el'U-rn~bbfl::~m'itJ 1 
, \J , 'U 

b ~el-rn~1?1Jl1Vi bb 11'1~a11 bbf\~1~'\.J'\.Jfa1P1 b ~el 1~u1~'111'11'\J1~i1~1\;1 bbfl~m1l.J b ll'U elv~~ 'U?lm'W bb11'1~ eil.J~ 
" 

vl'll.J?ll.J'\.J1ru bbf1~?111111(lvt.:i'Vi1(;1'\Jbei.:i1~'VlmtJlfl1-:im1 ~.:i~bll'Ulfl1.:im1~1'\J'W1~ei.:ir1 lfl1.:im1'W1::11'l!lil1~ 
' " 
tl1bbfl::~'U 



'V'/'i'~B-il"lm '1 b~lJi;)kt'J1 nn1'i'vl1Al1lJb .LJ11'J n'\J'Ht'JDj1 'iHfi-itJjdtJ61Jtl'VB\!U1 bbf;l~nl'jB t.l "aJ 'U 'U 

~ll.J ntJll1B t.l1\!'*\! 'W 1e:nl"i'c.Hi'kt VJ'j -l'Wj~ m ru11tJj !ilbn~1 i 1~j1'l'!nj1~ L-LJ'1miJ'11kt~llJ 1 uni jtJf;lnU1 
• d.J 'U 

'1kt ?11mw~!il~'1 b Uktm h.1e.ikt foi;t11'1i1 tJ n'U!il brnr rnj1lJ1 ~~ ntl1¥l61Ju1m'lJ~1Jw11-i!?lmrn ci 1-i b vim ~?ll.J 5'U 
, ~ \J " 

l Ukt~l.Jl'VB-1f11jAtJfn1lJG'llJ'\Jjru1 ~tl'U~kt~~kttl1'11li1j u11l1'~'1 b U'U~'l~'U~ b~'U b1'1'VB'l~6/J'W'jj Uli)jjl.J"IJ1~ 
'U 

bb f;l ~ ~ -i iJ'fi i !i1 ~ 1.:i 1 bbr:l ~ b ll kt~kt~ ~ jllJ f11 1 lJ'1.:i rnnn~ Bt.11\! L lJ 'U~tl lijjl.J~'W"' n Dn j ~llJ 1 '1ntJ ti11ti LLl'i 

'W'i::l.Jvr1 n,;!'1~v;J1tJ 

uan~'U 1lJLi.J 1'1fl'U ~\!bUkt f11jvl1 fn 1l.J b'll11'111 L j l tl a n l'i'u 1~v11 h .1 IKB\! 1~b-i'.1mh~ LtJ6/JU 
'U 'U 

11th:: LtJ'1JtlABB:: 1 j ~1LUktviB~11'1B 81-i 1 j brn~tJan~kt 1~b U'U f111D r:l f1~1'1"1'1 n b~Ul nuvirvm1 mli'j'jl.J61J1&i 
'U 'U 

bbat~ \! bnvi~ B:W ~'U tl1i;il.J 1 'W~B ci1B'\J ~1b'j1 b tJ 'Ub~ B\!'VB'l m 'jG'I ~1.:im1l.l1' bba~vi~ nmj~\!L U'U n1'j6'1 ~1\!fl11l.J 
'U 'U 

b "l'i11'J1ktb~B \! 'VB·n~uufa1 131 Lbf;l ~ f111:W~lJ~'WG'IJ B\!G'lj 'j'}lj ~,:j b yj tl n 11~inl'U1 b ll'U f11j 'i~lLJWi1'1n/J'J&1U?I ~1 -:J 
bl 'j\!U'U!il1i;i 1'1~th hJ'1m1~vim'jVJrmnmli'l'jlJ6/J1~ b lJ'Um1~n'l'!1m1ii'1~.:i 1'Uli'j'jlJ6lJ1~bb"1~1 ~'lJjt'!J161J'U 

'U 

1~H~1U !i1'UL tl '1 ~\!'!l11u1'Uvr~a'U111, •1n ?i'ltn.:iflti 1~1~ 1,~vu·wu.:i~B bb~fliJm1:w~ b vri'1t b u u f11'j~~ nli'j'jl.J6/J1~ 
'U 'U 'U 

fl1j~6'11lJ1'rn~~~1 tJl'1'Urn.:iJ'UABfl1'j°LJ"1n~tJ1m 'U 1 '1fl'Ll'li'U bB\! bbG'l~tl11 tJ'1f11'j°LJ'1f1~!i1"1'1n byjB1 ~ 
" '\J "U '\J 

tJ j ~'!l 1'1J'U 1~ L i1mb ~ 1v'1ltl bba:: m 1 :1.J~1 b U'LI'VB\! vi-r'W t11 mli'j jl.J61J1 ~ bb"1 t ~'1 bbl !il~ al.I 11il m~'W 1~u11l1' bb"1~ 
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bL u1V11.:im1-W'~'U1~'Uvidb iluvi~nm ':i f1ti m":i~'Uvlu 11~ bb'1~~\I Lnvi~vl.J 1Jlij 
" 

m1v11L Dw1uvi(l1 t11TI e.nVi m1tl;;inV1ru1 Lbe.Jn m1'1~1\le.J1t1"tf ~(lv fl11l.J-d:i.i~u 1,1,;;i ~ m1~uvJ~n 1YllJ1 1vit:J~ 
\I v , " 

m1tl;;inw1'11bLe.Jn ~VJLUun1LbYl\1511lJ'!J1~~mi1191 1,1,tJ.:im1'1.J;;imtl'U ® '1m.-Jru~ fia tl'1 n'1J11-:im11 LL'U1":l~~'ll ~ D~ ~ ~ 

'U'U~'U~mvii'LI L ~ v"li1 !'.J'!J~ '1vm111L11'1J a.:i m ~ LL'1J1~'lf ~~ 1\IV1-Ll1 ~'U Lb(l~\J;;i m ~ e:ivi'11 t1&l'U~ LL ~-:i L U'Ll ~1'U .,, 
1..X~1lJ11ri 1 itl':i~ fo 01l'U11A' ci1'Uf111~~1.:J fl1 1 1J6li lJ~t.J ~1b U'UflT~ b~EJ n1'J~~1.:i e.J 1 !'.J u:iJ1 (Check Dam) 

' 
Li;'IEJ m1tl11~(;)(;11:!.J51111'1l1~V1~eivil'.l mi1 'U~t1vi:1.J11 itl~ ~'U'Y11\IJ1 ~ v.:i L 'll1U'1~~'U ~~ijm 1lm 1\j)i'Uzj'I e:itJ , .,, " 

19lvt.J'U'LI'1J ei.:im '1J1L ~a61!1!'.J'l1~'1Bfl1":i 1 V1'1'1Jv \IJ11 ~i1;;i-:i1,1,;;i~~ n191~ mrn 11 1,1,;;i~rnTvi'1~uri'Uzj.:i~1mw vh 'l~ 
" 

1-" ~n~ru~ fia ~'U~'U~mJ1 (Terracin~) LU'U f11 1~~1.:iri'u~'Ll'1J11.:J~'Uvi'11V1L~!'.J\l 1'Ll'U~L1ru~11u1,:U .:i L'lJ1 
1,~mnunnJ111lu~u~ 1,rn~At1~'UL'UuJ1 (Diversion) 1,th..1m1'1Jvi~'U 1 ~d]u~a.:ivi~eiu1.:ici1ut1m~~'ll 

' 
rl'U~'U1 ~~'l~'U b ~Vb zj el :!..I vlB n'Ufl'U ~'U ~'UJ 1 \,~ eil'.J e.J\J \Pl flbW ~ U~lJ 1 rud.J1 fl tl1 v~ ~ 1:!..111(1h·rnn':i~~1 !'.J 

\) 

1~ei~1\l.X1~.:i 'Ueinv1ndAu~'\.J~\l~B\ILL uutr.:imlJ11(11.if LU'Ll()'U'U~qJ'1':i \tlm Lbl:l~ LU'lmm'l'.1v\ltlt.J1 vJlJ11Jl8n~1r.i 



~-:idnT~~'U~'1m'Y'lu111f ~1L'Ll'Umd1t1vrmti~n~ru::1~LLn 
" 

- tJ'1nu1 rn m.h-:itJd::1ti'UU ci'. tith.:i l'l\!n~Tmtb tJd::1ti"1Jifo~1.:i~ <9l AB mdiJ'1n 
" " 1m~L~1Lvl v~(9)J'U1LL'1::'1~1\!V!ih~'U;'U1vr" dd1J~\!V\!'111J1JUU1lJ11-tl'Lll'UL~m'W~\!1Jl tbdt1"11Utl~1\!~ (€) 

AB Uf!n 111~\!L~1J~iim1mb ~\I LL J \!bb'1 ~'Vl'Utrl v?lfl1'1"1~'U-W1v1n1f1! tJd:; fo'Utl~ bTl AB uan 1lf Lf1ld~~n'1V!~8111 
" " ~ 

e.i" L Ylrn.J111fm 1m t1v'U11"w1 tJ"i:: 1ti"1Ju~ ci'. fiv m"iv'U-rm~~'LILL6'l::tl1 'li1va~1\!fl1111'1i11~'U 1 ~n\1~'U~ 
' ' 

- d::uum"t11u1 fiti mdtl1w~\!\! 1'WLL ?!\!mVi1118 ?1utl1\l1mhnnu.J1;'W1'lJ1?i~" 
" " 

-Wntl1~riv?1~1" 11u'Un L'ln 1~.J1'1mLi;i~tlciva1 vr'1V1am~\l1ti1 tJi;n11~t1ml'ltiJvutl'\!'W'ntl1 LL~1tl6'lni;l'U hi11 
" " 

'JeJU 1 vr'U~ 1~m'Jdvh 1 ~TI'UITTlfiJej°'m1m'J'J81'1\111tJ~v'U-U'1\!?!\! LU'Un1JU'1 nu1\l1n~h'U'IJ'U6'l\!?i~1'U~1\! 
, '\J \I '\J 

- ni 'J'\J!;l nu 11111 tJ11f ~e:i\! tla nzj \! L D'Ue.J a~1Jl-ru \) 1nn1 d ?! ~1 -:J"i ~uu n L 'tl1U1 
" " " 

L ~v\! '11 n'W''W€llf~'Jvvwnmrn~?11m"Jm '1~ru L~u 111111'1 \l~e.J~\1lvn-e:iv ne..m L1J~\1lV1~m-1a~LLri\ld1\!vr~t1 vi'11 ~ ' ~ 

Lnl'lnl'J L\l~ (\!L&JU 1111LU'U\;)'U1Vl"Vl~mifo1"iJ n1"i'4n~n'iff 'U~tJciu tJ~\! 1 ll1111Jlffrn'll1 ~1 'U"j~ tin 1'11Vlll-:J 

Y1'1llii1-:i 1 fl?!l:wl'Jmblil nmimLa:;Ll\J~(\!b~U b~b lJ'U\;)'U 1 vrlJ1~ ii~'UYl'wfllf~'Ub~1J~BWU1 L lJ'Un1'JA'UU11111:lJ 

fi"j"j1J'1J1&111'1tihJi;l-emJana11J1'J ()U'J~vrv111-:iutJ<j ~l.11 ru lJ\'J\'1 t1 
" 

- eJ1tJ'1!~'1vm11J'!i:w~'U L~ 8\!'11ml1u1\!?i1'W~1V1'1"1'11J1'11m-~uum'U1u1\l~1 vrm.J1 , " 
~LLt11e..l1t1'1J:mvfl111J'!i11~uvr~mhmLlf1 (Check Dam) '1~iim"Jm::l\l1t1tl11111 t11.Uvie:i1m~ vimnmn \! vr~ti , 
vltl~l ~ L \l1~dv1tl'UtJ1tJ 1U'Vl1\!Ji'1'UoV1\! 1 ~J1m:;\l1tltlBn hJ b yjt1?1~1\! f1111J'li1J~'U 1 'U'iff 'U~ Lb~ 1~\!vl1n1'JU"1nu1L?l~1J 

\J ' " 

- "j::lJUU1LUtin ~-a::-a1"t1~1'i "ll1Li'.lt1n " LnA~\JL.yjmth.!U.'U1L\Jn1'aUe.H n'U 
l-Wtl1 'Vl 'a.:J~\1l~'U~'U1111mhv1~nm-a~LLa'U~1£J LL~1~tJ-a::1t1'tftl:uvnA1'11111v1"1'V1"1n''v'l"1v15m-atJ-a::m1'U 
nt.1~.:JVf'a::\J1'Vlf;l3.1 L~ ~~ -a::tJ 'a iJ'U'Vl 'a ~~1J1 iJ~ '1 tl ~ ~ m~ "If \J'a~t.11 Cl\J~ ~ i 1~'Vl 'a .:J~ i::'a1'tl'Vl 1'\J 15n1 'a " , 
titif;l~1.:i "\J1Li'.Jvn" Hth::ntiui&l1v 

15miu -an fiei m"ivi'1"J~uuuei ;in"U 1vfrv11fu1 11'lti 1-ll'Lm1fl'1 v-:ia ,,.J1LLa~LL'UTw'U 
'll'1l'lv11'1 1 tJ~nl111:WLL'U1 fl'1tl\!d 15~f;lti;i fiei m"Ja1'1\!J~uum"Jmu~1J 1 vJlJ1~1mL 'W1Utl\!tl'W 1 vJlJ1L tJ tin 

1vitim~titl1'!latl"J~'Vl1mLC'l::tl1e..J'U 15~a13.1 1111t1m"Jtlan~'U 1m111L ~1fl'11J LL 'U1~a\!tl1L ~v 1 ~m111°1il.J~"Uf'lav ,, , , 
1 'Vll~mLa::LL~'tltnmrnn 1 tl~\!?!B\!~a .:iJ1 zj,:i\l ~v111~~'LI11f,rnn-:i1mLC'l:;~aTu'li1t1uv'lnu 1 ~u1 L'W11 ~ 1 vJu1 

'1~Lnl'l~'l.J41tivr1nu1'tl1l'!ri11l.J'li11~'U 15vi~ Ll'ltm1d1:111\!e..J1m1~avfl1111'li11<ff'U vr1e:i~L~ tJn-i1 Check Dam , ' 
~'U L ~eilll'l~'W~B'ltl1vr~m'11ti1i"tJ'U1viL~ m lJ'U<j::tJ~ 1 L ~ei 1 off Liiunml1LL"1~111 :; nei 'W~'l.J Hu1'1~1u lvwtl1 

~Lnu H'1::~1J L-ir11u1:1:;a1J 1'U~m111~m1l.J'lil.J~'UU.~'tlti 1m.LJ'1ltJ~"ati\!~1'\.Jn"1m lJ 'l.J "tl1LutJn" 15~~1 
' 

b\1lf.Jn1J?!Utl1L -V'11 'l.l1 'U)::~u~G1-:J~G1V1L vll~'J~vl111'1 LL'11tl~ e:iml1a\!1J1Vi'1~UEICJ 1 ~1°1tltl ... 1 ~a:a:w~'U L yjei-iJ1tJ ~ ~ ~ I 

LG1~ 11 m"JtJi;inthu'l.J'iff'U~ a-:i1t.1"i tJ "rn'!l1lJ1" 1~mnmlJ 'l.J "u 1Llltin" ~\!a1mdtlUB\!n'U1~u1lvi'a n~ht1 
" 'U " 'U 

LL'1~15vi'Vln m"J'IJ'1n~'Un~1t11 "W'iff 'W~~n1vi'Ul'l 1 ~Lllt1'1i e:i\!i1 \!'UB \!ll1 u1~mru l!J L11111"J vi1mnvi 1 vJ1 '1lflJ1 
"IJ 

nl\l::U~'Vl~lll'Un~1t1zj\!el1Jtl1111J\'mnn-J1Vl'U~'\.J vl1l~C'l\1lnl'J?!UJL~tJtl1'1\!1 'IJ1~mn 
' "~ 

LL 'U1'W d~ d 1'!l~1~u1 L D tJ n ~\Ii.JUL U'l.J'VI q~~ n 1'J ei-y fo~~'U~u 111f 11'1 t11-b' 

m11J-ci:w~uL uuvi~n'11f'lrn~'1~'1i1 ti1 ~ll 1 L ~tJ1Mrn~111ati111L1a1 1 vh'J 1 ~'I Ln1111Jlt11n n1J~WJ'\.J1 L ~a ni1 ' ·~ ,, 
v'U-rn~LLi;i~~'UvJu11lJ~?11m"itlvl11J\'41mL'1 ~ lvi'em~~\!~'U 

' " 



. _ ... 

Q Cit, ~Q <Qtc:ii.c::it. II' I I Cll 

6lltl'I iffrn'll1 \Jl LL a :.:1:.:'IJ'\J'U L 1 ?l'Vl '1 '111'111 \Jl l'ltl'I m.J1111 n'U 
" 

~m : r;;'1'11n..:i1'Uflru:.:m111n11YlL?1~L~atl1:.:'11'U'l1'ULfl1..:im1eJ'UL~m111'11m~1:.:11'!!~1~ 

m) n1"ciW~'U1flOJll1'W;i1vi'Uv'l"ci1~1J"ci 

vr~u1tJtl11ij 

'W"ci:.:'\J1'Vl'11l L~ '1'W1:.:tl1ii'Uvi111V1111 ii'Wav~ a m~'!l 'IJ111'U1C1'1JYl \Jl1 'Vl"ci'IL U'U m1tla nth 
" . " 

L~tl~'UVh'.J1 bJ1l1ni.r'IJ'111'\J1fU~'IL~lJ '11l.J11Cltla n~'!l'IJU~lii 1'1 ci 1~ fl1'\Jrl tl'Un11tla niJ1ijm1~~n1"ciLLV1ci..:i 
" " " I " " 

'1U'IJ'1'U'Um1tla m'.h m1tla n~'!l ~ ~1:.:L UFJ'IJ11~n"ci~ L"!l1mava1~ ema:.:vi1ii'UL 'U~'U~Lm'lm11ii1..:i ci 
, \I " ;J " I 

tiV1'1'1 n~ti'l\Jl11l'V!i.r n1'!!1LLa:.:'1eJ~fl~ ti'ltl'Uti11l.J'!l1~ 1 l111~n1L "!l1~111l'l LLa~ n~1 \Jl'1tl~'1'U 1~ m~ m.mc.i~ \Jl'11 n 
" ~ " 

th LLa:.:wn:.:tlanvhi;i1..:i ci t~vUJ~eN'\Jmnvi1mm'.h~ni;it11tl 
" I , , 

" .... 7 '1%~~YJJ.hJ7Uih WL~EJ~~yf ~ wiim.J r YJW z tf tf gy nihLLffiWPi eNtYW'n?!lfl'iYl f17Ff flfltl L~JJ 
\I \I ';,./ tJ . ,, 

emnZtf [~CJW'W7::'n?!l£)'inEJ7nvu FJnLif'n?!l£)'iLY!fl,7UUf17Ffflfl~!fl·vltf LL11Jtiffi.Jm~J.Jn7'iWffJJUWi1Jw 

wfaJJJ,!iftfgynihLL'U'UfJffJ.JfJmu ?6m'itlflni11m'itlfinLLffJJWt"limnm.JiJ1roufo'.JL~EJu. .. " v v v 

er) m"ciw~'U1v~1..:iff .:iv'U 

m1w~'U1v El1..:i ~..:iEi'U'1:.: Lii~~'U 1~L~ti'fl n~1 v t l1m111a1ri'qi n'IJ-s:.:'IJ'UiiL 1 ?1 ua:.:m111 

'111~a'Ut1'151111'!!1~ iim1vel~111 n'ULL 'IJ'IJ L tl'Ul1'U'11'U t 'Um1~~'U1 'li1vn'U~uavi~'Wv1m i;i 1'1~1vn1~ 
, " , \I 

tl1:.: Lv'!ltl~111n'U ~1 m V1\Jlii'W"ci:.:'IJ1'Vl'1l.J L~'1'W1:.:tl1ii'Uvi111V1111iivrn a~a m~'!l 'IJ111'U1Cl'IJYlm LL 'U:.:i.111 l1 . " . 
L '11'VIU1~ LLa:.:tl1:.:'IJ1'1J'U-d1vtl'Uvi1'VIU1~~a1ri'qit'Un11tJ'4fo,;'Vl~'VW1 n1ti))lJ'IJ1~ LL a :.:~'I LL 1~~tll.J LL(!:.: 

'Vl"ci'I 1 l1LL 'U1vi1..:i~t11111~m1tl5~ ~e.i 



((9)) md"n'1'lleNb~1vtti'1~ 
b ~ 1V!tJ1 ~~1il bb'1U 1 \if '1t~8~if 1 b 'Li'Lln1 'J~ '11fi' run ~8'11d"1'JU~b1 ruu1b~8:W1 Vld":W 

'IJ u 

iJmd"tl1V!'Ulil b 'lJ~8'U'fo~~lil'1T1~'U~b'Vrna.J'1flUTVllil bb Vl'U 1Vfin~y.jd"d"ru1i!vtm tJ"1J'Lllilbb"1~1 ob'lh~ fo"1J'U'1Jlvtm tJ 
' 'IJ 

m~iJ m d"~1 d"1'.lb'lll'1'1'Wll'UJ1~1:wnub~1vtlJ'1 ~"IJ '1U 'Jt"vn'U G'1' 1 d"1 '.l bb vtr;i ~J 1 u'J 'J:W"IJ 1&1 G'\'1 d"1-:U'1lil~'.l:::°Yl1r.J 1 tJ ~'U 
' 

J1bbG'lt~1~ bn '\J J1 b ~81m'Un1d"by.j 1 ::: oJ '1fl1Jl U'1nu1Vl lil bb Vl'U 1 'LI n'Jru~i1u 1 b~8:W1 'Vl 'J:W l'1'181il '.l'UiJ fl 1'Jv11 
'lJ 'IJ 

V1~u1'Uu11~ zj~~lilmd"1Vfnud"1~nd"~tnmru1 VfiJ~~'U°Yl1 n'U'11nvriJu1'U-LJ'1~bPr tJ~1Jlb .LJ1m1.ffu'J::: fo"IJtlbbr;i::: 
~ ~ 'IJ 

"1J11 b ·1niJ~~'Uv11 n'U M'181il'.l'UlJfl1d"~1'n '.l b~'U'Vl1~~lilt1'U'U\J1 nvtiJU1'UU1 hJb zj8Wl'UB1 bf1 81mi'bfrtJ~ b ~8b1J'U 
'lJ 

b~'U'Vl 1~A:W'U1 All'll'U ~ ~ e..i '1e..i~111 zj~'.l :::~ 8~yj'11d" ru 11VIbvt:w1::: ?l:W nu~'U~ 111'18 lil -:U'U d" ~ tJ :::vi 1-:i~ 'll'U~~ ~1 tJ 

(®) d" 1 ~~p-d1t!v11vrtr1~y.jtJfl-:i1'U~bb'1ll1 Hi 
y.j d"t 8 ~ ri"m ~ b~ .:i b ~'LI bb~111L.Jd" :::'ll1 d"1~ {] w1:w 1 d"ti~ '1tv11vtu1~-ci1 v ~ bb'1'Vl~ y.j v1fld"U1 

hJ1~ by.jd"1:::~1~~ b~1vtu1~ri~:Wt-\'1~~ hJ b ~tJ-:Jy.j8 ~.:J'Vl'J-:J bb 'Uttl11Vfl.Jd"t'll1"1l'U°Yl1vrtf1~ b lJ'U~lilbb'1U11iJ~h tJ bb'1t 
'IJ'IJ 

v11mvt1n'U 1'Wu~nru.J'U1~1il tJ 1iJvhmtJU1 

"m 'i'tl n 7 M'i7-&{)<Jiwn 7't1if 7'iiwunnu~ Uflih 1.iJi W17:iv/ 7vif wv/ 7.:Jn iJuJ:i fo'lfil 
i'mnw.J~l'Hu#ur!-r7U1u11rn6tn!f~reNw~u7Tmvuu7tJ~nifncf7"vrfu17~{)<Hf7nwiJvnjj!JWW7<Jfl 
yf 7fluM'ufo1a/wf711:;dintif!n'tJuT~wffwiv ... " 

ti t/ 

1''Uen~1116V1 lrn;n :wm1ri:w ®ct\90 

ct'} m-:i:5'~nT-at1'1-W~ lu~..:ibb "J~~BtJ 
bb'U1'Y'id"t'J1"1J~1~~vfitd"1"1J'Vl1'U 1 'LI~1'U~.:i bb 11il~m.J ~ b lJ'Ub~m 1n~;alil'l.J'Jt"IJ1"1J'Ull1fl~?llil 

' 
~8 m"Jbbm 'llUt1JVl1'1JtJ::: bb'1:::tl1b~8 

(<i>) fl1':i;ij~fl1-:itl1b5t.1 
f11'J~lilf11'Jtl1b~ f.IM1:1..1bb'U1y.j'Jt'J1"1Jif 1~ 1Jlvt~flf11'J "tl1~1~tl1b~tJ" V!~fln1d"D1Uliltl1 

v v 

b~tJJ11 tJ~fl111U"IJ11 'Vlfl~D m"JL11u lil°l11 b~t.iJ11tJfl1'Je..J'1:We..J'11'U'JtVll1.:J~'1Jtl1n·m:::uun1'H~:wen mY'l Ylf)~~ 

m"Ju1u1i1tl1b~tJJ11tJ"Jtuuu8u1ulilbbr;i:::i''lJ~'llL11ulil bbr;i::: "n.:i~utl1-a'8~1n.1'U1" 11ilf.llJ"J1t.i'1tbBt.ilil~.:id 
n) m-:il'ti'J1~1fitl1baa bllumd"u1u~J1b~CJ h1tJmTv111 Vf b~mi1-:i bb'1~ 1iyj~nmd" 

Mi:Wi5'Jd:W"1J1~ bb'l-i~bb 'J~ 1tl:wci1-:i·1m~ fan (Gravity Flow) yj~nm"J~B 1 itl1~:Wrirum'Y'i~'li1 tJe..i~n~utl1b Ulb~tJ 
88n 1Ubb'1~-ti1CJ1 Vftl1 b u1b~tJiJ '1m'V'l b~ei'11-:i'1-:i 

'ti} ~':i~b~t!el1fl1A~1fl1'WU1U~ b lJ'W f11 d"~lilf11d"tl1b~tJ11il tJ 1.;J bA~8.:i~m fl'1 b~ ll 
ei 1 n1 Y'l:w1'1J1 tJ b ~:w ei ei n~ b \J'W"1t "11 tJ tl1 zj-:i 1 -du B fl~ b \J'U ~l:W ud"d":W"1J1~'11n~"1Jtl1 bl.'1 ~ ?11vt11 tJ 11il tJ 1~ tl 1:w1 

vi~"1m1 off~u.:Jy.jd"td"1:w ci Jl1vmd'1utl1'.l1nri"1ei-:imlil'V'l~11 b-U11 'Wum~:wenmfl b ~81 Vlbburi%1tJ~ei CJ'1mt.J 
'IJ 

'11d"B'W'Vl1t.i1'Utl11.~ tJ 11i1CJ'l.Jl) n1tJ11.b '\J'\J n1d1VI81) n~ b-;;)'WeJ ~1.:J ~ 8 b ~8.:J \) 1noJ'W\J::: 1 vt'11 LJ~.:iuei M-:i 1~tl1 n1Y'l 

b ~801ulilb'11 "JB'WVJ16~vt'1.:i b t1~81uu8tl1 n 8uur;i 8t!~-:i 1 'Wrrn ei~r;i11i1'V'l~11 b~:w e..imh1n£J'i1ri rumy.jJ 1 

1mm8-:i~~'U 



fl) m"ieJ'111eJ!>'l1u"i::vi11.:i-W·ml1nu"i::urn~11mmA 1~ v 1aff511l.J"111~ e.i"l.JtJa Tun'U 

L'VlA L 'LI1a~ 1~t1m1rieia~1.:iuti~n?111LL'll'l'Uati t.1 tJ an\;\'Linn5~tJt>iL~ti 1-tl~'Ufi~u LLa~tJantrnV1u'!l11L~e:i ~~ v v ~ 

~.:iantJ 'i nLL'1 ~ hr111~Vl'U n '11mf'U1 off n.:i~'Ui tJoW\9ll'U1 ll'1~ LLe.J\l vi m~l.Jtl1 fl1P11 'tXnutl1 La t.IV11l.Jl"111l.J LV!l.11~ '1 lJ 

ll1'1ti~'1'LI 1 lXlllnlll :::n ti'Uri ei'UtJ'1 m .Ja-:i LL V1'1-:iJ 1 1~ tJU1l.J1'Vl~a ei-:i~V!'Uti-:i aul.J '1-:iVl1~anm.Jm zj-:i~a'1u11'li1 
Arum'WJ11'LIVl'WeN?l'Ul.J1'1'1~m~~.:i~u , 

v 

.:i) bfl~e:i.:ime:i.:itl1t>"i"i1l'tl'l~ b lium11 off r:J n!llmr:n1 utJ~mru~ b V!l.J1~?1l.l'Vi1 V!iJ1~til~ 
v 

eb'um1l.l?1ml1n 'i1ii~-:i a11Yl 'l~fil 1 mlwJ1b~tJ V11l.JV!~n "ao11l.JtJ11uern11l.l" :W lii'1 e:i ci1.:in1'iu1m1i~u.:i 
l1 n n~'1'1.J zj._,'W1~u1'Vl?1l.Jb~'1'W'i:::tJ'i:iJt1'Vl'il.JV!1ri:iJ'r'latitilamtil'll U'il.Jt11tiu Ylm 'Vl'i-1 L ti~ vtJ L Yi ti uu-i~nn~~'l.J v , 
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1·t.m11Lb'U::;'lh1 Vfu1;1nviru1 bbe.J m ~e:iUfMn'W m1'l.1::;~1,n:r,mm tJ"Um~'W bb'1::;b ~e:im1e:i'LI-rn~~'LI bb'1 ::;J1 e.m.:J1'U 

" .. ' 
dJ'U~'lh::;~n~bb'1::;tJm.Jfo 1 u~1 fon 1\91t11Afom1V1mn~1., mlm1 'll'1\91~ 1 Vi' blJ'Liw1::;11vi1 n~(;)~tl'l!n 

" ' 
e:i'U-rn~~1rn1;1::;J1~b~'U"UeJ.:Jfan b~eJl'W~ !vet m.Jm~'LI5 tvctm~ bb'1::;1\1lfom1V1'1 bn~1., m1tn1 \llff'V!f1~1 

~ ' \J IJ~ 

bbe.Jn'llU~l~l'l (Vetiver Grass Bronze Award) b~ell'U~ Gno (;1'11All lvctm'v b~€lb~MY'l"i::; b n1'.J"i~~Vl1.:Ji1 
' ' 

w1::;11'1l~1~1 Vfu1;1nmu1bbe.Jn b~e:ie:i'U-rn~~'Llbrn::;J1 " .. ' 
m) m-atl'!u\.J';i 'l 6'1.f11'Vl~'l.H tfi~1b~el1 \~\ vi111:: bbri n1'ab 'Vl1 ::tl6' n <bA ca-:im-a bbn~ -:i ~'LI) . " 

nT'.iufou"i .:J~Jll'W~'LIL tJ~u1~hJmm1~ b vn::;tJ1;1nf'.i'll1A 1 Vi'b U'U~'LI~~'1rnw~L vim ::;'111 
' " 

~1vi'fou~n-Vl'll~1.:i 11~ 1~m~:w'11n bbmi'.:J~'Ll1 Vfbu~t.n~\91~\91 ;;ium::;~.:in.:i~\91~Vl'll11i?11m1m~~t1J'le:irn111 
1\1lvi'1EJ15m1 b~EJ'UbbUUi5'~1:W'll1~~Y111Vf~'UbbVl\lbbl;l~bUtJfl~~'IJ n'U 1 tJ b ~m ~.:J'\.Jl)n~mV11.:i bAiJ"UeJ\l~'U ~.:J;;i::; 1 u 

m::;~u 1Vfm11w11"1Y11ul)n~m nueJeJn68L'1'LI 1 ummP1 u1;1\9lu~e:itJm\9ln111::;ilutJ€lnm v111 Vf~'Ub U'Llfll\91~~ 
b uf u1?1\9l ;;i1mJt1~.:J'll::;t11.:iA11m utEJ1 'U-ruu1.:J?1.fl1W~'LI 1 Vlb vim~ bbrlfl11tJ1;1nVl'll~eJ 1 u"~·i 

' ' " 
m11V11wtl~'U'Vl1.:JUruru1111l'Vlmn~1., ml tJi1'VlBU(;11fl1"i'\.J';i::;~ 'l•Hlb'1"U~ tvl<Jbmb'li bbl;1::; 

V CV \I d.11 

m1EJm1fo;;i~V1~bUti'W~V1 6'\J(;11b~€llt1~ ct vimA11 tvctcto b~tJ~ m::;'IJ1'Llni1'\.J1°'1J U 1.:J?li1 1'W~t1bu~u1 
• • 

b ~€11 ~b vrm::; bbrifll';ib w1::;'\.J1;1n (1AJ~fl11Lbn~.:i~u) 1~v 1o/f55m1b~ 1'.J'WbbUUifi1ll"ll1~ b ~mbntl.:J1 Vf~uiJ'1m'W 
" 

b utm ~(91 ri tl'Ubbt11'V11 n1 'J'll~~1 \l 1"11111 b U~1'.J1'1JeJ~~'U bb1;1::;'V11n11u-ru?1.f11W~'U1 Vf b m.J1::;bbnn11b w1::;'\.J-an 
" 

~eihJ 

o::') m-a 1-uJ 1aJ'U fl~'U'U~~'Vl~ b llutl1aJ'Ub ~m '¥4 a.:i&t1vi-!u bl'l ~v'l~'U !Pi~ b6l!6'1 
' 

'W1!;'1J1Vl?l:l.J b~ '1'\'>l 1::;iJ 1i'J'U'Vl111Vl1 ni'Jwi;-i €J\91f;l tJ Wl'll U "ilJUl~U~m 'Vl1'lbUU~tl1 VI1\l 
" ' " 

1111'Un11~WJ'U1'W~~\l1 'U VI \91 Lb VI 'W~ 1'W1m .:J ni 1 ~1'U'W "j::; e:i~ f1 111 ~~ bbM w. Pl. tvcttv iv ri1111~1b1;;i~ eJ 

m1~WJm 1u1e:i~b6111;1;;i1ntl1iJ'UtJ1r:1:1J 1\91tJe.Ja11tl1ir'U~b611'1nuJ1JI'Uu1~11u~aV1~1'Ll~~~1u111 bn 'LI{e:im1::: ®o 
' 

11'1tJti~mm 1111ADJfl1Wb~tn n\itl1iJ'U~b6/J1;1V!:IJ'Ub 11 vi1:w-LJ'e:i rl1V!'U~"U€l.:! nJ:Uu1fl '1'V'lfl.:J.:i1'U'VlnU"J::; f11'i 1iJl'i'm 
~ 11 " " 

'LH\rn~.:i bA~e:i.:J ti'UVlL vrli hl ~e:i.:i1e:i~ b"/Ji;1V!:U~fl.:i m -ff '11m1m~11 tl1a1utl1~11~b6l!a ~'1:!..l nutl1irt1~ b vi~e:i 
'U 

1'Llil.:i111lb;;m tl1ll'Ll-d'ir.:i'li1 m ~11 m1vi~e:i~'U 'li1m'lmn'Llm1i'1nvi1e:i'1Jm~11VI1~~ bbi;1~'1~111;1~'l'11'Ll1e:ib~ tJ"UeJ.:J 

bA~eJ.:J 1'.J'U~Bn~1 u bbl;l~ 1 'Ll w.Pl. tvct~b 'Vl"i.:J 1vl'fonTrnmn~1., ml CJ 11.:il'1;1;;i1n1m.:J m1 "1m .:J m1tl1iJ'U 
" 

'illf1 mcfiva.com 



m :uvi-rw U~'U'V11-:J U(\JqJ11~lJa LnrK1'1 m1 t1~ 'Vl~Ul'l'J n1'J tJ'J ::~ 'l'fi La 'll~ @o~b<i'. Lb":: 

m1 t1 m'J-ru~ ~'Vl::: bu t1'U~'V15um L~tii''U~ tvb mn.[J1Fl:u tv c.t<i'.<i'. L~ en m'J1'5tl1 iJ'UtJ 1 ~l.l ni{'Uu~~'VlB 
b U t nl 1irm ~ rn. V1~-:ia1V1-rrnFl ~ B -:J tl'U Iii~ b'IH'l b U'U n1 'j1iJ1iJ'U tJ 1 '1 l.l n ~'LlU ~ ?l'Vl ~ b U 'Ll b ~m Vj~ '1a 1V1 -ru 

' . " 
b f1~eN tJ'Ulii'~b61!"1bb V1'Ui11iJ'Ll~ b'll~ 

<t) m-a1~J1iJ'Un~'UU~~'Vl~bU'UJ1iJ'UV16iti~'Uihv1i'ubft~t1.:iv'Ulii~ti.:i~.:iV11:: 
b U 'U n 1'Jlofftl1 iJ'UtJ1 ~:Un f{ 'U U ~?I 'V1 ~ 'V1~ bb'V1'Utl1 iJ 'U UL l'l '.i b ~ tJ :U a 1Vl-r'U1-if VI G:i B ~ 'U • 

bFl~ ti -:JtJ'U~?lti -:i~-:iV11:: L-ci'U bFl~e:i-:i ·H1 :uml'ltifl'I!~ Lf1~1:mrnJ1 blJ'U(9)'U ~-:id tl1 ~:uLtl'UVi"1l vi'l~t1~mruJ1iJ'U 
" ~B~'U~tlan?l '1 bb'1::: '11 lJ1'HWJ ~l'l 1.ffLti -:J 1~mtJ 1 t1tl'.i:: b'V1 1"1 

'IJ " 

J 1JJ'Ul.h~:u n «'U'U~ ?l'Vl~~ m U'UV1 6-i''1 '11'U 'Vl 1-:J b~tl n 6b'1 ::; tJ'j'j b 'Vl1U rum nTii11 b oLJ1 ~~ ri nru'l'l . " 
l111im~ v:u~1nvi1-:itl ';J::: b vw1 zj-:i ij LL m 1 iJ'm1Fl1?1-:i;'U'Vln'llru:: v11t.Jni';Ji11tl1iJ'Ut.11'1:u n«t1u~?1Vl~'lJiJ~ @00% 

'U • ' 

1111mfimvi'J :u11 .ff bll'Utl1li'-t.1V1G:iti~'U bfl~ti-:it1'Ut9i l'J ~-:iV11:: 'Vln-u'U1111~~ bb'Vlt1tl1iJ'UV1~ti~ 'U~1 hJij;J1in.ht1 • 

n 'J:uvi-rV1 ci~'U'V1 1'1UC\JqJ11~\Jmn~1 '1 m1t.Jm~~viBu\i1'.i\,'1'lJ~ c::;<i'.® bb'1 ::m1t1 m'.i-ru 

~111vi ::: bu tJ 'Uti'U~ 'V15Uli1 '.i bi) e:i1u~ (9)@) 1'1 '11 fl:U lvc.t~c.t b~v-:i n1'.i1 .fftl1:W''Utl1 '1:u n~u'U~fl 'Vlib'iJ'Utl1:W''UV1~ti~'U 
' 1 • 

a 1Vl-r'Ubfl~tl-:J tl 'U())?l tl-:J ~'1'Vl1::; 'V1111 Lb 'Vltitl1JJ'Ut-I ~tl ~'U~1~~1ntl 1iJ'U\'J11'l 1 b~ tl:U 

b) <J::uu 1A ·a.:i~~1 .:i bfl~ti.:in1L ui;i 1 crJw1-w 6'.:i .:i1'U:u'1tlbbl;'l ::'tfi;i~1b ~:ubfl~B .:i n1b il i;i 1-w.w1 • 
-w6'.:i.:i1'U\1'1tlV1"'jtivh~vn·:h "tivin-w1;111'1 " • 

"tl1::u 1'Vl?l:U L~~w'J :::'lJ';JlJ'U'Vl 'JlJVI 1.nDvm ti~" mvi61l 'U '.il.l'U 1 tl'U~ tfl 'J 'V'l ';J::: 11'/J'Vl 1'UW'J:: 11"1l 
" ' 

~1~1~flru:: V11-:i 1t11 ~1L urn1'U~m~11 LA 'n ::: Vi~n t1.fl1 V1 '1J ti .:Jfl f"l v-:i '1vi 1 w~ ~-'l bLl'il''U~ @)(;')) W(]l"'l~ mt.Ju l'Jct~<O\' 
zj-'J flru:: vi'1'11'U '1 hi'fl'Utl-'JV1';J ::'J1'1J~1~~'Ut.l'.i::?l'U fl11:U"11 b~~1 'Um'.itl '.i::~'l'fi bfl~v-:J n1 b \11111 yj Yl 1V1 '1 '1 '1 1 'U~ai.J ... 
~-:JbL'U'UVl:U'U\il1:U bb'U1UffU~'1 (Axial Flow) bba::LL'U'UVl:U'U'll11'1n111via (Cross Flow) -rr!e:i:u 1m-'lt'l~1'1 bfl~tl~ , . 
n1 LiJ \illyjvhi'i~-'J-:i 1'U~atl 1~m~llvi~at1'1b~ 'U n~t.r'U""~-'J J1(9)'U bbuu~'1 t<J Lbu u L~ e:i1u~ t<Jt<J ""'1 fl~mt1'U 
lv<fcf@ 

\I) v l.11 l 'U b~ B'l.H:U'l'f1 tl 'U lv<f'<f'rn 1~ 'Vl \ilf"l €l ~tJ 1:: ~ 'l'f~ bfl~ €l ~ n 1 biJ\il1vh~ 1 b6'U'U'VllJ'U\ll1lJ ... ' 
mnLLn'LI~~ 1111 t.1~~~-:i~tl"J ::m::'U1vtl1tJ1:u51 \ll ~Wll\ilotltJ'U1'Vl LL'1 :::~::tl 1::~'1!l~Lfl~e:i-:i n1 L uvi hh~1 b ~m~ii 

" ' ... 
L ~t1~ \il~.:i~tl1~vi1~u1vtl16lle:i-:i b b F1 ~-1V1llil'Urt'.i?1 1'.i"J A ~a 1tl 

" 
1'Urn'Jd :uV11ivim~mn'l'fV1'Jl"11 '1vi i Lba::: G'11ifn-nuflru:::m'.i:um1'W Ll"'l 'l'fb~ titl'.i:::'1 1'U -:i1u 

1m '1 nl'.ieJ'U b ~ e:i -:im~1 ni'i '.i ~'.i l'IJ~1~ 1~~ 1 b'Lltim '.i~ 'U 'll t1~111'Vl:: Lu tJ 'U~vi5u Vl '.i~ ~tJ1~~'l'f1i1 'WV1'J~ tl '.imlnot1 
"' 

1 vit1n '.i ii'Vl -r'V'l6 ~ 'UV1 1'1 UqJqJ11~vvn ~ vi5uVJ"j ~-'J tl '.i::~'l'fj1~ b~ti l'U~ (9)~ WtJl"'l ~ fl 1tJ 'W lvctctQI zj-:i 

'l'l'.i :::'\Jl 'Vl"tJ b~~'l'l '.i::tJ'.i ilt1 vi"J:uV11.nil V1 '1 ti\il'1m\il61.1 u 1tJm flu-Wm Vl '.i '1V11::: m o.n 1 tl'.ivi bn~11 Yi'J ::'J1'llV11'U 
" ' ' 

"J1fl mcfiva.com 

,., ci 'U1111fl'S'llJn1bUVl 1m11 u"1WN~'!Jf11"1~ ~ Yi'11lU~ 'H~eJll'l~tJ[11~Uflti'l~~'l'fl3~~-l1'·mJ ~bvi-l f'llilT~'l~ . ~'\JA'U 
\J "'"' " QI 
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(9)00 

~a~\lud~~1ji Lfl~mn1L ilV11 vJYl1w~\l\11'U'1 ati LLa~61lvi~1L~\JLA~ a\ln1 Ltivi1 t1Yl 1w~\l-:i1'LI'1atl 11 "avinw'111'1" 
~ , , 

(B-'Vlfl -fl~-W'U-a:::-i'vi) lJfl11l.J"1l .rn.Jl1 rl\l~'Ue.J~ \91 hlYl1~1 tJW~\ltl11 "1a«'0 

' 
miivi1w~~'UV11\1U qjf1!1 ltii\Fnn~1i '11 1tJ ~vi6ul'ldfl1 dUd ~~h'fj L'1'1J~ \£>~(9) blv LL a~ 

m1 E.J m j 1'tJ\JV1'Vl::: L uE.J'U~vi6u1~mriwfo~ <§lG< wi;i Pl~fl1C.J'U i!:> cfcfm L~ ti \I Lfl~ a-:i r\'1 Li'llil1 wvhw~-:i .nu\latl 
LLa :::~vi6ul'ldfl1dUd:::~1j~ L'1 '1J~ \vG<(9)bm LLa~m1CJfl1'j1'tJ'1V1 'Vl ~ LliCJ'LI~V16Ul'1dLri ai''LI~ (9)G< w~Pl~fl1 CJ'U 
lvcfcf m L~ B\I 1rid \1 6'!~1 \I Lfl~tl\l rl1 LUV!1 'WYl1 'W~\l \11 'U'1'1 1.fo'1 ~'1!Vl~1 L ~ '1 Lfl~tl \I n1L ti 1111 vJYl1w~\l\1 1'U\l atl"11a • 
~ b1tJn l 1 "B 'Vlfl Vrn f 111" iJ fl11lJ \.1 lJ1CJl1 rl\l~'U ~ ~ \Jl 1 W-fl1 ~1tJW~\l tl11 "1a ~ \l \J j::; ~ ~~.Q'1vi\J11 tJ~li1~-'.l ' ~ 

~'U~L 1ruria a-:i~li11 w~ ci-:it:-m 1~L~ml1vhl.J1 "1ru l 'U w.nlrntcf<i'. iie.i'1v111 iXtl1bJ vb 111 'Uu~n rui1'U oX-:i~ Lntiuvintl 
., ' ., ., 

I t.I ~ 0 I 

flB'UV!'U1'U'U1Vl1l.J\JlaBV!l.J1 
t • ~ • ti 

!rl) bFl°iv 'lmH~hJV1n1AViel1tl1V11J'Lli1 bb 'U'U'Vi'Ll~Hlf.I 'Vi°ivVi~~n11 "n\l\1'L!tl1'ti'EJV4WJ'l.11" . . .. 
Lfld \I rn 1n.:i~'U tl1 '1J E.JW(ilJ t11 L ~l.J~t1~m de:m.J1\11neJ'm1rn1 Ln 111 l..lan11 :::·vn-:itl1 ~ L ~l.J 

;;'l \l ~'LI"il'Ut11mLrimd LLm '1JoX-:i1 t1 L '1J l'lm\IL'Vlw, u~llru6t'lmLa~~\lvi1Vlde.ru'Uei n w1~mvi;;>1lJ L~'1w1~uli:1 t1vid 
" ' 
11"11n i:Jwm1111aCJ LV161l 'Ulll'U1 '1'U~l'l1 'Vl1\I l'l 1:::vitinfi\IL~eM-d'LLa~'Vll-:JiJfl11lJ L ll'Uvi1\l L 'Uflrumw"811'1w'1 ntim 

" ' , 
'1JeNW1::; B-:JA~\11~iJ·m:::11'1!~1~L~a'li1mLm'1JU fl!Vl1tl1L~tJ~'Ul.J1 Lriai''U~ kl<i'. 5'U11fl11 lvcfm<§l 1Vlti vh~1-M 
'1 ~1<i Lri~ti-:ina L ~a<th m~11e:nn 1Pl 1vw 1off1u LL uu~ L1E.Ju~ 1tJ LL~iJtl1::: ~V16mw 1'U rn 1u1 uli1J1 b~crn-:i1 'U'U111 

" " 
"rl-'.l~'UJ1-Vti'W'(ilJ'U1 "Lli1m~ll~'U1.ff-:i1'Ufl~-'.J LL)fl 'W.Pl. lvcfmkl LtJn \lfld1l.JU1U111tl1LatJ~h-:iw ti1tJ 1'1W1::;lJ-:i~!Ji 
m~::;~i'viu11fa1Pi1m1 L~ti'V1 V1?!titJ~n1j11~mLa::;Yi'<;ll'l.111::;tJuu1uvitl1 L~mllu1::;C.J:::nm <i'. - cf tJ n\l~'Utl1 
oiJCJYi'<;lJ'U 1 L U'Ulfl~ti-rna L~l.J tl 1 fl1Pl~ e'.htl 1"1~'U-if 1 LL 'U'U~'U'1 tl tJ ( Chaipattana Lowpeed Surface Aerator) 

~-'.lbU'LI Model RX - 2 "1l..11 t1n.:i Royal Experiment bb'U'U~ 1£> lJl') ru?l 11u~1'Um1ci 1m'Vl Btlfl~ L\J'Ul~~<i fi .,, 
(9) . iv n fo n111 "1J t1<iei an~ L\l 'U/ LL l 'liJ11i 1 LlJ\I 61 1ll11tnJ11 tlt-bi. tin\lm '.i lJUruth\I Fl ru.111wJ11~ e:i ci 1 'I 

' ' 
m'Li ntJ1 ::;?1'1 ri~li1~\1 ~1mV1m:::~1V1ru1m'Libm~'ltl16l)lJ61l1r.1 1~LLn ?ll~J1 vi'Ue:i'IJ1 Fl'1B.:i u -:i ~1'iX1E.J i'1i 

~lJfl11 l.J~fll.J1flfll1 (9) bl.J\Jld bl'1:::ilm111n1'1-:imnn11 m bll\Jld<>:~i 
mllV11'wv~'U'Vl1<iil ruru11~m1 LniK1 "1 m1£J~'V16um m1tl1::: ~1ji L '1 "1l~ m<§livmi Lb'1~ 

..., ..., 'U d.S 
I ' I I 0 t,/ 

v ~ ~ Q v ~ ru <II Q.I d' -di d C1i d e::. o ~ 

"'11tJfl111tJ'1VIVI::: b 'UCJ'U'1'Vl5tJVl'.iLlJ tlTU'Vl lv fl l.Jfl 1W'W5 iv<tm 'oJ b 1tl\I Lfl1tl-'.l f\fHVllleJl fl11'1'Vle.J1'U1V!ll'U61l1 
' ' 

Lb'U'UvJ'UaBCJ V!~ e:I (n\l~'Utl1itiYi'<;lJ 'l.J1 ) L U'U bfl~tl-'.lflab"1lltl1fl1Plvi1 m 'Un11Lr.ll.Jtitlfl~L \l'Ua\11 'UJ1~d::;~'U~1tl1 
' 

c;;:) LFl~v.1.1 n ~ L~1JB1 fl1fl LL 'U'Uel ~ B1fl1fl LL~::vivitl1 .. 
'W '.i :::tJ 1 'Vl ?111 L~ '1'Vil 1:::tl 1 i1'U'VI '.ilJ V! 1 niJ vrn B li1 a mvi'll tJ 1lJ 'LI 1 ~u~ \JI '.i 11i1wd::;11'1!V11 'U 

" ' ·m:::'.i 1'1!~1~1 'Ufl11LLA1 "1JUru"11tl1La CJ li11tifl1'.i 1 -il'Lfl~tl'lfli'i br.l l.Jmfl11'1"li\IL U'U~~~nn'U~1 'Uzjtl "n-:i~t1tl1 
v " 

oVCJYi'(ilJ'U1 " Lrie:i W.1'1. ivctm<§l ~e:im1'LI °fl.Pl. ivctmm w1:::e:i\IA'Vl'.i.,,fl l11A'U'l.h ::; ~1j~ Lfl~tl\IU1UV!tl1 b~tnvi lJ L~l.J .. 
1~ E.J'V'i '.i:::11'll'Vl 1 tl'V'i1 ::: 11 '1!~ 1~1 iXil fl11~ 111'1 ~1-'.l bfl~ B\I na b~ l.Jf)1f11(i'l LL 'UU RX-5 bba::: 1~'W1:::11'll 'V1 1 'U fl 1wm tJ 

tlw'.i~~l'l~Lfl~t1'lnm~11m fl1 Pl 'Vl1\l L 'Vll;;'l1'.i 1 ~m116llm.h:::V11'U~V1'1~1-:i l. fl~ tl .,,~\.lu 'U'U m '.iUbb tJtJ 1.rivl''LI~ m 
'IJ 

W~1jfl1fll.J lvct'mm ~a 

~U LLtJtJ~ <§l Lb'U'UeJVle:Jlfl1(i'1'1'lhJl'Utl1 (Air pum p) 

~tll.LtJtJ~ iv LL'\J'Uloil'm1lJL~ 1"1JB\ltl1 ~.,, B1fl1 fil1'11 f1 fl1 tJ'U tlflboLJ1~'1ll (Water pum p) 

"'" riru~~nt-J1!'i'm.1i11V1 Fl'1€1 '1 '11'11'1'lB'Vlmmh1rmt1~'Vl5Dm "B'Vlf1'1'l '1l \Pl':i" , ~tJAtJ\Jlf) www.manaoer.co.th 
,, ' :> 

"' " 1m~m':in~~'Utl1-a'ti~'llltJl m~VJ ':i1 '1 Pin~16rn':i, ~tJr1'1.J\1 1n www.moe.go.th 



'lULLU 'lJvi bTl i.111tJLL'lJ'lJvi <9) LL'1:::vi 1v e.J'1l.J fl'W 119lmL'Vl'Wvi~:::~ .. :JV1fl1f'1.ll1CJ'WBm-U'1e.Jm.J 
" " 

l'rn.J~ULbUUvi 1v LL1'11-tl15m1B'vimmf'lb-LJ'1'1i1u (Water-air pump)<>'.'" 

rrn.JVJ~'Wci'a'W V1 1 .:ii.Jruru 11~vimn~1., m1 va'V16umrn'.itJ '.i::: ~ 'l!l~L'1 'llvi @omo<i'. 
~ 11.J u ~ 

LL'1:::ft:l1CJfl1'.ifo~viVl::: LUCJ'W~'VlBUl"l) L~Bl'Llvi @ti Lll'l!l1CJ'U lvct'.<i'.<i'. L~ B--'.l L!'l~B --'.lnm~lJB1fl1mLU 'IJ B~B1fl1f'1 
bbfl::: V1vnl1 LlJ'WLfl~B'lflflb~lJB1fl1f'1LoITT 'Wfl1'H~:i.rn ein611L<J'Ll'1-:J t uJ1viwrilu~ flfl -:J 1 tJ1"1~1tl1'J'W~-:Jvl1'Ll'11.:J'IJ B--'.l 
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m1~m1V11;'ll lil'lJ B-:it:-Jil111t:-J&wn.:i rn':l 1.n~m n~m6'i1'U 1 vtaj .S1m'W'Vl'11t.J~1'UA-r1 b~eJ'U~1~-:itl"J~ b'VlfilllJ"J1t.J~1t.J 
1:'1-:in11"J1t.J 1~ 1'LI~n~ru~~ b llulm.:i1:'1~1-:i (structural) zj.:ith 1 tl~Jll':l~Vld~'W , nl':l1:'1ru b~tl, n"J':lll~'Vl~~~'U, 
'U '\I \} 4..1' 

m "J bbl'l n ?l m tJ 'lJ e:i.:i?l .:i All'll'U'\J'Vl, bb'1 ~ m "J:W :S1\l1e:ifJ~1CJm1ll'Vl n 'I! iJ rum 1.1"1 "J~vn \l'lJ e.i-:i '1l11 'll'W U'Vl '11'W1 'Ulll n 
'U 'I ct.I d.s 

~.:i mi11d1~~-:ie.m m~'Vl '\J ~ ml"l':l ~v n\I ?l.:irill bb'1~ n1"JbiJe:i.:i 1'LI"J~~u'll1~ e:i 81 -:i hJ~ e:i .:i1:1.:i?lt.J \lru vi1~1 r'1ru 
.. v v 

\91-:i n ~11 d b lJ'U~\l1':l~Vltl' n fl'U:W 1fat.J11161 €l V1 bb'1~~;J'\J1 ffVl fl tJA 1:1~ tJ n1~'Wt.J1 t.Jl :Wlil bb'1 bl.m 'lJlllllltJVl51"11'11114 bb'1~ ~ ltJ 
~ 'I 'I 'U , 

t.JYl5lB~ b~'Ul1b'Vl:lJ1~?llJ LVltJ 1Jll il'Vl:r'Vimm 1 uei81.:imnmt.J, bb~hJu"J~1:'1'\Jt:-l'1~1 b ~\I UtuVl1~·rn~11tJ'lA'leJ8 
' v " 



(~) "1mwrj'::;m-: b 1mV1mCJV1Pl111"t1Vl1tilb?1~;;ivrJ::;11'1l~1 b D1..1hJV11-:ib~CJ:i.n1 "t1{]111..1vr1..1~ 
°tf'U'UVl'W"J::;u1Yl?1JJ b~lil'W1::;tl1iJ'U'Vld'JJV11JJi1'W'1B~'1 CJ b\9\'11 u1JJmfl'U~"11 1Ji'vn-.ifoV111ut1qJV11'1lB'l11'lj{]1 

YI n'lJ ruV11 bb~::;vi1-:iii'W1::;1i11~~:lJ-:i 1tl11..1m1~1..1vJV11''Wmm511JJ'1J1~~ b~eJJJ 1 VITIJ l\9\ mQm::;vtJ1-.it-.i 1 m~B'I 
~ v ~ \J 

'lJeJ'l~'Ubb~::;J1 mll~1Ji'ffim-:im1eJ'm ~eJ..:im;;i1n'W1::;'n'IJli11~1 m~eJ'l~'l n~11db u1..1eJ'1..1mn 'Y'i 'l ::; eJliJQ~CJm -w 

11..1 n 1 d bb m 'lJ u qi '\11 1 ~ 1 'I 'l ~ ii Ji 1 'U VI 1 '11 'll 1 n 1 d ~ bb ~ 'l bb d 'I d eJ 'l -r 'U 1 Ji' ?I ::; YI B 'U eJ B fl lJ 1 b lJ 'U ~ i ~ n n 'LI l 1 

"fl1?1"14l"l1::;11'1J1" bb~::; 1 'LI 'W.Pl. l<:itrbnml 1Ji'V'n::;1161l'Y11'LI'W'J::; ·n'1Jli111e.lm~mnurn1u~V111~~'U bb'1::;J11 ~ 
u-:i bn\9\tl1::; 1ti61lu?1-:1?1\9\bbnn~m~iim1JJ~vi~1 'LI~~u'7.lm\9\'Y'I v?1JJm1 Av " Vlfl'ljn1 Vl:lJ" "11111 ~W'~~1b D1..1m1 

~ ~ cl c~ ~ 

"1lmbm'Y'l1::;11'1lli111mm1t1 "'WBBti'Wvn'U" bb(l::;vt'll'l'Wb'i.N 1Jl ., 
(m) eJtJ1-.i hn 19rnJ "viti'l':llJ1 vt~" "11JJ'W1::; 11'1Jl?l11u-.iiJ1Ji'm-uufl~JJ~-:iuflJV11m 1 JJ1:iJ 

mJ~~Vl 1'1 bPl'l'l':l~nlil'lJ ei-:ifl~ m; -:i b lJml'l':I{] 111..1~'U~'1l'U'UV1~11..11 viajV1~1CJ~1uA1'1b~eJ'Ll~ii11CJ1~:lJ b .WrN 'WB 

nm1tizj1ti 1 u~fl'ljru::;~ b uu lfl'J '1?1~1-.i fl~flWi1~1d1:iJii~~U'1lu'l"1'UbeJ'I '\ll~ufob~1:lJii'lJm~ 1 '\llaj b-'AtJ'l'Y'iB~liJ::; 
u1Vl1'l"11ll "Vlt]'l':ID1 Vl:lJ" \Ji' UBnlill nt1'U l\9\8vi'11tlfl:iJ~~W111ll?l1ll1".itl1 um1vt-.i"1t1beM1~mh-:i'ih nvi 1 uvin 

iJ~ m1~ n~m~1'U1um n~-:in~11d~1b U'U;;i::;1'i'eJ-:ili11b D'Ll~1"1t>l1tJA11JJ181.Jfl€1Ubb~::;1::;ir\9\1::;1.:i b U'Ub~ffw 1 '7.l 

bd€1-:i~'UG11'\llfom1JJeJ tl".ifl\9\ n~11Afl 1 mJru::;~t'J.:i hJb ~'Ubbi:'l.:i?t11.:i~tlr;i1r.JeJ lJJ-:ifiri1V11'u m1 b ~JJ~'LI'lJm11 CJ hl ., ' 
fl~nd-VH118'11'Llf111 b~mN::;~ fl'lvl1tl1b~eJ1~ii-if11 n'LI"1'18\9\.,r'IU bb(l::;~::;'1J1 CJ 1~n\;)el b~vtl~JJ1flJoLJ11~Vl1'U11~ 
ii'1Tu bn'Lilil~'I bb'1::;l'i'Mm11-ffzj1CJ~1:lJ~1 biJu'1-:i1 ti 1 'LI 'W. Pl . ~cte9:'.o b~mf'ld'tl1jnlilbb vi-:i\JJ::; rnPi1 Vl t!l'i'eJ-:itl".i ::;?tu 

nu1fltj"1VI1-.irn1 b~'U fl~ -:i 1 viaj bb~::;uqiV1111~18fl11ll 1:lJ?tJJ ~ r;i 'J ::;V111-:i 'Jl tJ 1~ bb'1 ::;11tJzj1 CJ1~'lJ m tJ €1 fl fl 1 u 

fl'J8Ufl~ll~1'U~1'1 'l 'lJ 8.:ii1'1flll1 Vl CJ' 'W'J ::;u1V1?1llb~ lil'Y'i 1::;tl 'JlJ'UVl".ilJ'\111 JJ:i:h'l'1eJ~~t.Jb(9\'1J U'JJJ'Ul t!U'Wm 

1~'W1::;11'1JV11'LI "t11'1.fqi1" m11?111-:i~1"1bb'1::;1711bU'U~l"1bbU'U "'Y'imi'1CJ-.i" fl~11fiei 1~~~bfllf111 '"11'j€JlJ'Y'iufi'LI " 

bU'UVI~ n, 'i't.:it>l'UbeJ.:J 1~mn~?IM, Vll m1.X-:i\J1.:J'Wflfl11'W€ltl'J::;JJ1 ru, bb(;'l::;;;J::;~e)'I hJ tl1::;mV1 b Uel.:i 'Jl nu ill Vi l 
' v 

A 111! hJ ?IJJ\9\ '1VI1'1 bl"! 'J '\1\ln Iii \~'lJ CJ 1CJ'lJeJ'Ub6ll"188fl 1tiBtJ1.:Jfll 1 'l'lJ11 \I , t1-r61lrul n11\i11biJ'U~ 1 (;] ~ b~ CJ fll 1 
' .. v 

"bPl1'tl.J1flOJ'WmViCJ.:i" (sufficiency economy) rl1~-rum 18BJJ-ru11 b lJ'Ll'\11~ nfi 1'1~Vl1 .:i ri rufi1 l 1'1 ll€l tJ1 .:JoWB 8 

~ rl M b U'Ll n 111 tllltl11 l ~ f11'i d-:i-r\9\ 1 ~ bf<l1d'tl\J n lil b~ 'lJ ll'l'lJ 81CJ1'11 1~-u::; '1B'1'1U1'1 ~\I db 'W'J1::; n 111?11 b iJ 'U ' .. 
bP\1'\1~ n<:i 1 U fl tl1 .:loU1 'l 'Wm '\lllJl::;'W el f11'J tJ EllJlJfl11l.J~'U fl'I bb~::; ~'I ~'Ulllfl f1l1 f11'J~U d-:i bfiw•n 1:W 'V'rn ~ 
eJ tll\I 11nmJJtl1''1JflllbP\'J'l';f\Jfllil'W€l b V1i:M niJ1~fi WI num ~bl"l'J~\Jn~Jf .:i 1 'LIJl1'Y'i'J1:W bb (;'l::;~b U'U51fl lil 'Vi 'U UCJJJ~eJ 'I 

~ d!I d-' ~ "i 

lJi)b?!Dfll".i b~U l\9l'lJ CJ1tJiJ1 b .WCJ'l bbl9l 1 ~b~'U ll'l'lJCJl CJl'i'1€ltl1'1'W'i.Jb '\lllJl::;'W €1fl1'J 1~ b ~\l~ 'Ulil'U'U1\9\fl1 1 lldeJ'lJfleJ'U 

(er'.) ?I 1V11'u ~~1~m1m m h 1~1'Llvn::;1 1 '1Jl711~~1'11l"l 1~11'1l'Vi 1'U 1'Ll11 1 m?I~1-:i 'l 

"1~B~lil'U 1'Ll1m-:im1"11:w bb 'U1'W'l~'l1'1ll7111~:i'.Jb lJ'U eJ'Llm n 11ii~.:i lfld\lfll'J~ b~ 81 num111JJ1'11 n 'Ll 'lJ B'l11'tl{]"J 

b liu "?IVlmru,, tJe:iii'iJ::; b ~'U 1'11'1rM blil'U1Tv'l''<'~iJ1V1?1rn~'il~1::;t11iJ uV11i1'\111riiJ'W'1 eivi'1 mWJ-u u1JJmriu~"11 
" ' 

'Yl1-:iii'V'l1::;11-uPl-rvm11 'Ll?ttnU'Ll rl'\llmru11 b uu?t tnU'Llbf'ld'\1\Jn Iii b~m~~::;t11 m 1JJ b ~1rum~u1m~B.:i bb'1~ 1~ 
"' v 'lJ 

Y11-.i.J1 n l"iVI (j1 '1 ei,:i .j' (9\ ~ .:J?l'\11 fl'J rul'i'1eJtJ1.:J~'U 'U1 \I bb 'vi-:i b ~el 1il '\11d::;'J161JVI1 UV!tl fl fi \r\ bb'1::; bb 'U1 'VI 1.:i\J 5 U~'IJ fl .:i 

'1m;un i:'l'Vlmru mVi 1 m~ v-.i'Ve:i-:iri11m lJ'U8?11b'1l m 1JJu\9\Vltlbb'1::;'1Jt1uoLJ'mb ~ .:i , rn1:w zj e:i~l'lvri;;i1"1 bb~::; 
' 

1°111JJ'1i1 CJ b VI~ eJ zj .:in 'U bb '1::; n 'U ri 1 VI t 'U d ti bb iJ u 'lJ €1 \I rl VI n d ru '1 'U VI d .:i 1~fl1 1 l.Jri1Aru1 ti~ " rl VI n d ru 
" v 

m ·1.rntl1::;?1.:ir1" (multi-purposed cooperative) n~11fimU'Ll?IV1mru~iim1fi'ilVJ fl €1tl1-.i ~'l b b~tll'J ~~ t>l, 
fl1".il'l'111'1, f11'J~ bb'1~l"1f11 1m U'Ueltl'lJ 8'1'1ll1~ n 1Ub~B'ln1'Jfltllnfl'U1ln fl i '1"1 rnh .:i h nmJJ fll'J.j'(ji~.:J 

" " ' 
ii1VI n 1rul'i' fl'I b U'W1 tll\9\ CJ?llJfl11'1'V eJ \I ?ll.J 1~ n ~ b-il 1-:i1 l.J m -d~ (9\ ~'l~'U l\9\ CJ vi 1.J1tl 'J1'1J n1 d ~ .:i ,!'U ~ .:iilltil 

" 'Vl1-:il?l1bD'Llm1~eJ1u;;i1nn11~ M~-:i 1r11.:in 11V1\9\'1EJ'I uvmnn'1'Unt1-:im-vn ~ 111i111 m1~ u. 'Ll1'1'1 1 ::;11'1.11711~ 



1 unTmm '!JUruVl1fl 1111 hJ ?11.Jll'l ffvn..:i bPl':i'l~Hin \l '!.1€l..:J n~ n"H11'U 1 Vi ru1~111vit.1111~..:i e:iEJ~'lJ~'llru1 bl"l1"cl~ n\l'W a b Vlt.1..:i 
... ' tU -., , " v '" 

iJ1~Yfw.J'U1via 1 \Jb th.J "'Vl f:l"cl~~w.J'U1n11bl"l 1"cl]n\I" (economic development theory) nbYt n:; "Yl(]"cl~" 

~..:ina11\l~lila..:ii'.1 "?1vimofomm.h~'1..:irl" bth.rn " tnvi~n bb" ~ ?1V1mru~..:ina1T\l~~eMbnlil~'U~1t.1rn1 
11l.Jna:U'!Jv..:J 11"clf11b'Uf1'U~LtM iJb-d..J'1i1~'1~'Ul\i1t.1'Vl1 '1 11'lln11Vl~BmVI mh..:ihn~rn.J nti1\I LlJ'Ui'n1:UVll'll1 

' dJ 'IJ 

m1b~Wbb~ '"tl-r'll ru1'Va ..:i bl"l 1i;~n"wm Yit.1 ..:i " m\li1 ~a m~~u ~ l'l '11un'Ua'l:u1a·1ru 1 ~11:u~1 nt..1 \911 b 'Wt..1 m 1 
u ~ • 

bl"l1"cl~fl\l 11.J 1U bb 'U'U'!Jtl..:J (!VI n1 rum t..1ntl 1~ ?1..:J f11~ ... " 
(ct) L l!m1a1~vim ~ a-1 bnau?1a..:ivim11"cl~ " t1-r'llru1'Ua ..:ib l"l1"cl~n ;uwm Vlt.1..:i" 1~fo ., ... 

w1~11'llVl1'U1.l1\11ffli'l1~'U1'Vl?l1.lb~\l'V'l'~~thl3t..1vm.JV11n:iJwae:ililam111'1l u 11.lt..11t1u'Vil'l1 -r~u1a, V1t11t.111'1lm1 " , ... 

bba~v..:iA"mmf\ bEJn"IJ'U 1Jlvhm1b~E.Jbb'W~bb'U1m111fivilii'..:ina11 ~tJ 1~'1l1'llt..1vti1-:i n1'1..:i'l111..:i ~..:id 1111mii't..1m1 
'IJ 

\911b \Ju'8il9lbba~n1'ah~naua1~vrvib~t.1u~1t.1 bba~ 1itl1~ Lt!'ll'th~..:ini.H:J rnru1 bba~l\9lt:l~'\J\11 nVf a..:i~'U1.l1 e.i~~ 
'\J ~~ ... ~ 

~'Url18Ulnf\'\J~Lnf\ vh1 ~ " b!"l)'lj~fl \l'W m VlrN" b U'UJl1'W~fl"cltU'1JE!~'V'U'\Jli11lJ b Ut.1:Utl1:.a wru1u11 ru~iJ . ... 
A11m U'U l 'Vlt.1aci1~'11i1'11:1.1 1a., zj-1~1'1-U'111 num1:1.1'Vi't.J?1llt.1 n11viif 1~b Ut.J?11na bL~\l~tliJ b?lli hJ1~11 
"bl"l1"cl~n;uwm Vlm" \9l11.J~1~"'~1..:in1'W~ n"clru~t.Jm~'lna11\l:;i'.if\rufh 1 t..1b ~'li'w.Jt1Li111.l vnnnin 'li~ -:i~"~ .. . 
bb m 'V D '1JVl1 m 1:u hJ ?11.l~a'VI 1-:i bl"l 1"cl] fl'<ll 'UB-1n~n1VI~a 11"cl{)1~l'U1 vr '1J1 t..1 f1u~'ll U'\JYl l'll:U~ ti 1'<\l~ b lJ u 

'W1:;11'1ltJrutJ1t.J'Ua'1'W1~u1'Vl?11.Jb~'<\l'W1~t11iru'Vl1:1.1V11nilvma111amwll u11.lu1t1u'Yi~1 vi'l~'U "tl~'llru1'lle:i..:i 
'IJ ' ., 

b l"l 1 "cl~ fl \I 'W v L V1 t.J ..:J " n fl 'I \I~ ~ eJ ..:J ff ru L 'lJ ru 11 LU 'U l w.J 'U Li 11 :U ff 'U ?I 'I~~ 'V €1-:J 'll 1 ~b 'U'1lltJ'W1~lJ 1 'VI '1 :U L~ \I 
"' " .., " 

w1~tl1fru'Vl1:UV11Jlii'Waali1a m 111'll u1:uu1t1u'Yim zj'l1 uni1d flf\11''1~ 1~e.i?t:una:un~u 1 tJnuvi~ntJ11:u~i;i1-:i 6) 
.., ' I m .ffam:u~..:J?lv'U'Vffidja..:i 1 ~tJ1~VHj~tl~'IJ~~'Ut1ci 1..:i L 'VllJ1:::'11.J 

(b) 1111t1~bt.t.J1w1~1 'i 'll\911~ ff t.J'Vl1..:if1ru ri° 1vi"1 m.h~m1~bM t11.rra..:i nu m1 bLm 'Vu ruv11 ' ., 
Lf"l1"cl~ n\l'llB \lbll eM 1'Vlmba~flu1 'Vl t.1'1JeM'W1~ u1vi'1m~'1w1~tl1iit.J'VI1l.JV11 ni.1mrnli1'1t.1 LVl'll tJ1l.Jt11t:ltJ'Wm ... " ' 
?11lJ11t:lBqjb "5qJm?l~1..:i L U'U'Vl']'l'f.!j'Vl~e:i "bL '\J'\J~1 '1 v ..:i" fl11~w.J'U1Lf"11"cl~n\l (economic development 

model) 1~ ~'1'1~ b lJ'U'VI '] "cl.!jVf~B bL '\J'\J ~ 1'1 €1..:J~til?l'U liJ h Jif tl CJflll'Vl']"cl.!jVl~Bbb '\J'\J ~ 1'1€1..:Jb1.Jb~ eJ..:J b~ t.11 nu 

~11nu11'llqj'V1a1 CJ1"1'\.J 1Ji''1~1..:i~t..1aBu1t.1u11nnni1ru lii'..:i~t..1~..:i~a""'~u1'U L-d't1..:ibb1n11 " Ll"l1"cl]n\l'Wm~tJ..:i,, 
m 6liL U'Wb ~mtJt'llqJ1~1'Vlfo fl11~1 L iJu~i ~ b 'U ~ n.Xl"l'U~V!~..:J L vhJu Vil m Ut1'Vlq"cllj bl"l 1"cl]l"l1'1\lli~ a5u 1 CJ 

LL a~~ v 'U L \l 'VI u11vi'1CJm1~ w.Jtl1bf"l1"cl\ifl\11 u~u~'ll'W'U'Vl~'liJu ruvi1m1'1J1111f111:u'1:u111aVJ1..:i Ll"l1"cl\ifl \IBV1\I 
~ "' , cd 

b U'U 1m..:i'111..:i bbii'l 1Vlf:l'l'f 5vi..:i n~ 11\l~~\11'H1.!11 'U n1tl'\J'UB'li'1'Uvi'll'U'\J'Vl'1J€1\IU '.i ~ L Y1 Pll 'VI t.11'Lib15 tl ..:J bb 'in LLvl n 
€11\11 m~ nu'Vln Lb vi..:i 1t.J1anvii1iJ ru'Vl1fl~1CJf\~..:Jn'U LV!t.lbtl'W1~BV1..:J~-1~1V!~'Uth~L Vl\61.yi~'l'li~fl11:U'11l.J11t:l 

• u 

'Vl1-:Jl'VltJ11"l1'1\llfo'1~ b'Vlft t 'U fa~'VB..:Jl'l'UbB'liJl~ 

(G'11) m1t!1bm "tH'llqJ1'Uv..:ibl"l1"cl]n\l'WmYlv'I " :uit11~~n\9l Luu "'Vlq"cl.!jYiw.Ju1m1 

bl"l1't'f~n\I" m ~ft11:U Len 1;u 1~~BUruVl1 bl611"cl~n\11 t1Y1''Uvi'llt..1'\J'VIB'UL ~El..:Jl.J1'<\l1nfl11'll1 1i1f\11 :U'11.Jll'la1~Vfl1 \I ... "' .-... , 
11CJ 1~nu11 CJzj1 tJ tl1\I~ Lth.rn 11?1'Ua-:iw1~11'U l'11~1 t..1V11 :::u1'Vl'111 b~\l'W1~tJ1i.Juvi1:um.flfrvrn e:iV1'1mvi'IJ u1:u 

'IJ ' 

'W1tl'\JVlm ~'Id L 'W11 ~ L uuYi tJ1~..r fl~l1 'VI )..:JlJ'W1::: 'i 1'1ltlru51'U~ LL ti1 LL Ul.J11111 t.IV\"1BV1~'<\l~ LbnL 'UUqJV11 

Ll"l'.i"cl~n\l'Ua~-w?iniJn1zj'liJ~1"'aci1 t.Ji'1u~lii'-1 n~11 m1L'1~ '1w1~11'1llil1LiJ'W1 u VJ1..:i t.~tim1't'fn11 t..1Y1''U vi '1J'U'\J'VI 
... 'IJ ~ 

LliltJLtl'W1~ tlV1'1t..:i 1t.J'\J~ b1ru-vi'Vl1n'UV111Lb'1~ Bcivi1..:i 1nafl11l.J L\l~ru nL yj8'<\l~ 1~'Vl'.i..:J'Vl11Ui°i'IUru'Vl1 b 'W ni1\9111..:i 
, "' "' v 

Lba ~ 1111 L 'W 'U ~1 ~'V v..:J 11 "clD1bVI~1~ 'U zj ..:i L lJ 'UU qJ V! 1'VI 1..:J LPI 1"cl3i n '\I~ 511'U11 n zj..:i n ~BU qjVf 1f111:U1i1'1l.JVJ(;l 

1 :::vd 1\1 11tJ1~ nu11t.1zj1 ti Lf'l 1-:J fl11 B'UL ~tl \I :U1 \l 1 n 'W )~1l'll\911 ~vpl Lf\ 1..:J n 11U'\J L U'U~'U 61 Lf\1\Ifll1 

~'<IJV11.l\IV1mm~t.11n'U'Vl:UV1 fiam1v\'1uu11..:i'liV1fl11:u?11mw 1 'Llm 1?1~1..:i " :uafi1b~l.J" 1 ~Lbnm1tJ 1~ne:iu , , , , '\J 



en;sw'lJe:i ,:i n~m1t1~'U~'ll'Uuv1 ril1mvr~-d w'.'i:::11'llu111n1m~e:i-:i'lJeN "brld'l'J]n'.lwm~cM" ~,:i11lbllm~t1.:i 
"u-r'llru 1" ~1vrfom<J~1b U'W~l\il ~G'IT1J1w1 il'u<J:::CJn\i11Jll 'UV1niJ1li bb'1:::~1vrfovi n bV1~1m;s'Wbb'1 ::;:01'U::;vi1.:i 

'-' "' q q ~ 

bl"l 'J'l'J]n '1 LL'1 :::~-:irlJJ vr 1n E1-:i?111n)flB11J b :a qJm u 1 bG'l'Llm ll 'W " bb uu..J1 '1 e:i .:i " vr~ e:i " vi~ 'l'lD" n 1 <J'Vr \il.J'U1 
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Uo7 vr':fvvlw:: hE'uj !fl;( 'V!fJ'toJtfL 11:Ji!liJHaTwfouvJnumwv7(i)Uf!fl'LJ 7umJ.JiJn~nvf71 Vffnw 
J.nniu ! uc1wi!li1v nnnu nmllnfl'vfv::~'U~7 lvfb f7 [(i)ul:Jivv ! Vf n n'I11f nnl v?iwJJ1mnul ti • 
vf 17 Vf1l'i::1f11fuiffomffrf-J"'uwv Mvtl!<J~" 

'W'J:-;j1'1J~1 -r6'1 ru f11mlil~lil1i;l8 611'Ll~m~m • 
Q./ Q, Q..I <u , ..,,,j Q./ 

~j~'J1'1J1-:i~6'11'1 'J'U\J'UVrrn (('. 5'U11f1:W l<Jct'm~ • 

'Vi. \)11 . ~ct'bn~ m1~-rn e.i n 1 u.n :iJ.n 1fl b ~11 'IJ::: ~ ei ~ir;, .rn~::: b~11i1#1ru ru 1 ru'1J eHU ru'V1 1 
\J CV V V 

'\ll1 .. nml1un-;.J bb~tJ'..:i 1lJbll'LI~m~V1unnu~'Uu1~ b 'Vlf11 'Vlf.J 1~ 8 ~1u 1 VJrufivi11b lJ'Uurum~1m11 1.1~~ fan 16'1 
.. v v 

~ tJ ru'Vl1~..:in~11v:::V1:w ~ 1 tJ tJ' ..:i fl.:J:iJ bb~ '\"lj~'lJ 1'\116'\ll b~ ;u 'l"l j :::tJ1:iJ 'U'Vl'l l.l 'V11.fl :iJ 'l"l~ ei~ '18 b~'/5 u 111u 1 tl'U~ VI j 
v 'lJ • 

'Ylj\1Lm..:i1 1'1::: bnlil1n~(;)'Vl1-:i L\)llj'l'f]n\Jriij-:i1 V1aj Lb~:::'\111 -:ib uun .. n'11 'UL~-ei.:im1:w famrn..:iflu B'Ub um.1!.l\J 1 nm1 

~b\)llj~1Jn'1'1J f.!1CJ~1'l1~H ~1e.iti1.:i~m~e.i-nT'LlbB.:J hrn~m1 :1.rn1ne.itJ~ bb~r;i :::flwv:::Wlei..:i "u11u " ~1 be.J.:J 
"" \} 

~..:i;u:::\il'i.J..:i I, tJ~8'U'l'1\)ll'Uf1~V1~1.JlBfllil zj'l 1 'LI'l~CJ~ ~ m.J11~ n nu~1 'U'LI16.J 'V e:J'l fl1 1:W "~BL VlCJ ~ " ~ 1'Wfl1 'l'lH'U 
\} 

'1'1\)ll'Ufl~Vl~ei15~~'Vl'l-:i1.18n11 "1~1,u~-;.J1nm81 u" 

-;.J~ b ~u 1v111\;l~ ei~1:::f.J~ nm~~1um~-:ibb~ vt \)11 _ ~<t'.'9lb'li bUul'lum 'Vl'l.:J 1,~.:ib~un 8 

'Wu~~ bn~;u1nm111b V1~ei:wJ1'Vl1..:i bfl'l'l'f\in '1 bb~:::~.:if1:u ~ ..:i b6'1'Umb u1'Vl1.:i 1 um j-W w.u 'U1th:-; b vi \)111 'LI~ n1.1ru~ 
"" 

b tiu m j m:::\118j1 811'1V1~ei m j~11.:ifl11:w'Viei €l ti 'l"le:i n'LI 1~nu flu~1LJ1 'Vlru'IJ €l ..:i tJ1::: b 'Vl fl b uu'V1~ n b b ~::: 1~'Vl1 .:i 
'IJ v 

..:i1'U 1 ~~ bU'Ulii'1eicJ1..:i llilm-W'um1bbnUqJVJ11 'U1:::~lJfl-r1 b~B'U~'V'j1~ei \l r1~1mjt1bb6'1vi..:i1 ~1, ~'U11mm1rrv111~ 
'11 .:i bbl.l:-;m "'ll"'ll:::'1JCJ1CJ 1 tJ ~"llmJ'LI ei..:iri'm bbl.1:-;~.:ifllJ 1vi'B nvi'18 Llil8~Y·n:::e.i..:ifl1vi'VJ1..:i b~..:i 1, ~um1ru1m1vm1::: 

\}. 

1 u'1Jru:::~ bf11~]n-;.J'1Jei..:itJ1::: bYl\)ll'IJ 818~1 e:iti1.:i111il b ~1";i:::V111-:i 'l"l . \)11. ~ct'm'9l-~ct'mcr bl.~'\"l1:::mrin~'Ub\;1~811'Vl1 
1 'Ll~.:i~'1:::-d1 mlnl1qiV111 n~l'l bml1~n'1 1~8 bU'W1:::Bti1..:i~~~1V1fo bn'l'fmmj18tiei 8 v118 m1Pi n"t11 fa CJ fllj 



~ lilvl166 tJ &=i ·nn61'1l 6fl'l31'ldt-J ?l:i.J ~mu 66'1::: b fl'l3\llJ'Vl~'l3~1 vi:iJ I'll 1iir\'1~u 6~e:i·1htJ1 ~vnrn <t11 ?1111TH1e:i~1~ 
6de.i.n11:::1 fl ~\91 6f'1'rn3ln\J 6n lil~'U\J ~ 'I 66~::: 1u~~liln6n lill fl ~vi 6 f'1".l'l3~ fl\J'IJU1VI 1 VlqJ6~lJ \JlflUd::: 6 'Vlf'11 YltJ\J~ 'I 
1 u 'W. f'1 . l6Jct~ 0 fa !'JiJ ?116VI~1?11 A '11~ bfl lil \I 1 fl fnl:W fa.n '(J €J 'l:lJ~ 13~ 6 llu61'1r1 '1l 66'1::: bdmn vii fl ~ I'll bf'1".l'l3~ n \I 

1 'U 'W . f'1 . lvct~o 1JJ::: b vw11'VlEJniiv11eJcJ1'I~6 lJ'lJ "JU 1l'~d:l.J~ v111-M' 6fl'l'll'1 dfldd1 tJ cJ eJ tJ?llm d~l€J cJ1~ 6lJ'lJ€JcJ1 ~ ~ 
" " 

~1:w fl &=i 1 ,;i .n 11:::1 fl~\91~~ fl~11 dllJ~~ ni d ~'Wd:::e:i~A1~'Vld '166?111Mv11e:icJ1~ 66~::: ni dt111tJ6 U'l.lvll 66 urnn6vi 

1 w1ilmA~1 ,;i <i ud::: fl eJU numd~ 6fl'l'!Vld mii'11'lJ1t1~1r1ru'11'U1'lJV1~'1 (Crit ica l mass)1~6~CJ'l.l~\11fl'Wd::: 
'\J J "' '\J 

d1"1J~1~?ll 'lJ~~1'l 'l dllJ~'l'\l'W1 EJ1:WVl1'Vl1'l€JP.lfl~ltllil'U6m ~1 tJfl1d~Vlfl1d~'l'W1Vl~ 1 Vl l ~11e.it1~'1 66~ :::vi'l'W1 

vi'l.l6P.J~ 1-M'm fl~'l.l B'l.l6lJ'l.l66'l.ll'Vl1'1~ 6 lluV1l"l'Vl1-:i6~mn'Unu "6f'1d'l'!~n\J'Wm~ci-:i" ~~v111trmri"ll'WtJYlh!EJA.J'U 
"' ' 

'U1'1~1'lJ ~~vl1VIU1~ 6 lJ'lJVlrr-:ivi ~'(JeJ'l~~tld:::?lUtfo.JVl1\J 1 fll fl~l'l 6f'1d'l'!]n\J 1 'lJ blleJ-11~ •:n mf 'l.l6 U'lJ\?l'Um fl1l1 

6f'1d'l'f'1n\J'Wm VlEJ-1~'16 ll'Ur11~~fon'UB cJ1-:ifl1'1'l'lJ1 1'11 'Wtl".l::: bvw11'VIm6r;:i:::6~llm:::\11 t11 ~6ll'W~fo1n'W1 'W'lJTu1 
"' " " 

tl".l:::6'Vlf'1 b~:W:l.Jlfl~'UV11:l.Jr\'1 ~'U l 'Uf11d"66rl?lfll'Uf11".lrulfl~ l'i) 'Wd::: mri'Vl'~'l 6?l'l.lff.h 

"c!f vvfJvV'Jlfff-.WV7f/?leN v::clf vvvu'vu'JJJ:::JY~ 'i::fv irn::clf vvnif u l urh1fr;n n9/ v7 v 
" 

lliFJvCJ.ifu-!fe;uun P4v T mf/~fJviJvv:: hY!hi'j/fJ'Jlf'n iwinm.Jn l 'in(9}71f iJf!nJ.JV°7i uuY!v::c!fvvfJfJ v 
" 

116fvi;/e;9/:v::nn't1u1(9}
0

vlu 57llirJ°wv'nil-:hff:v::un'1nq(9}mniJffmn " 
'W ".l :::d"1'1J~1fa'W".l:::d1"1JV11'lJ66rlAru:::~AA~~1'1 "l Vi 6oLJ1 6~1m1tJYf~:::'WditJlJ~flf;l 

6 ~B-1lu1m11?11'tt6t.i~ll'W'j:::"1J'U:l.l'W".l".l'l31 ru m'Wlil~lil1rr EJ ?11tt~mr;:im • 

' " 
e:i6mm¥i1J b~:i.J~-:iiJ 

"dvw"T"i'l'11iff vwvi wvv rirhtff"i'i'lliff :vwvi wvvOfaJiJZ uc4 rn .. __ . uftukmwh 
~ ~ ~ 

ifl'j13ffnvWfJiWCN iW'i7:f'lflFhdullil~ .. .. . divu ®rl:@b"J Ov ®rl:r£@ n ®r£ tl7il't1ll fwiullP/wwh 
~ ~ 

t'i7rnnl!Jv~7VfwviJwvnu weJi1wvnwfnutlr;rhim12§n:vwmwcmiwen ...... if!"i'l.'1.ffnvwmwvvif 

n77v'fr:n:rh Self-sufficiency fJfJ Self-sufficiency JuYJllWFrJ7ll'-:h f.J~V1fJ::l"iiJWeJ Y!11::M llic!fvvlu 
'flv:fvi!du DcJMkm(9}WfJv (;i-J(9)UW-J) .. . U(9}

0

rh:frrwtwuvifiJmw'Jl!llWffJFJ'flnvlf:m-:hif ~n %Dfl
0

rh 
'U 'U 

WfJn lWtN'WfJ twmifnwa ifvJuwv 07fJW'i7WfJlumwr;lv-Jn7"i niJm7llfafJUfJEJ lifviJmwfonue;v 
nrCJcmifJCJUfJLJduue;v 07'V!nuwmrriJmw~~ ... 'hnw::lJc!fv.:JWviWEN YJJ.JWf!JW'h wm.Jwmru 

' 
llia~T('i'v llifa17e;c}7w7n f/W"i7nvv'dJwfJua'fJ ... W~v7nWviWVv nw::l'inWviWCJ-.'J U[]~U~(9}U 

., tJ i \J 

nwviwm .. mwwmwmifnm.Jir:h mwwmh::mrutw::mwiJi'Jlf(9)f.J?I" 
' 

m:::116/J~ 11'1'W".l~d161Jvi1tmri Flru~~ FlFlr;:i~ 1-:i 1 ~ L-il 1L~ 1m1 tJ'W".l~m-B' tJ:l.J'IFl'1 

i.~e.i-:i 1 'Ufa n1'11'Ui.t.i~lJ~d~"U'W:l.J'Wdd'l'l1 ru f'11m~~mr;i'EJ ?ll'U~mr;:ivi1 

~".l~".l 1 "11~1 ~'1e:i-:ir1d6 U'Ufl1';i"tJtJ1tJfl11rn ~m~m.i 1 ~fl'Uf;'llilfl11J.J fa.rrn -:i L\11t.Jbu'W 1 :::~~ 
" 

iJm fl fll 1e'.r~'Uflcl66i;'11 6'W".l1::: 6~ 8iJ fl11:l.J fa.nil el EJ n \I~ bu EJ lil bu tJ'U ~~'U ti €J CJ n\J::: 6 lJ 'U~~ ?11m 111-d1 tJ ~~'U 
'1 " \) \j \I 

1~mn 6bV1'U~'J~nmm U'U~6UEJlil1, UtJ'U~~'Uzj-:i 6 lJ'U~-:i~1:iJ~ 'UP.lfl\11fl.J'l.lu-:ivi".l-:i:ITT Vl6 ~'l.111 m1:l.J"tfu6 oWEJ~d 
" " 

66 lJ '1'J1 " m1J.J 'WBU".l ~m rufo ~~ ~rn" zj,:i \I~ 'W U 1 u'W".l ~11"U~1 ~?I e:i-:i A~1'1 I ~\I~ 1 Vf m1J.J vim CJ"LJB-:J A' 111 

~m'WtJ~ fie:i 'W8tl".l:::mru66f;l~ii6~vi~r;:ie:i8~1:i.Jnm'1:l.Je:J ' .., 



(kl) LFI 'J'~H'in"il~ m-W £J ~ a1m w 1, tl'l.J nT~&i~'Vl'l.J'!l'l.J1~1viru1 tJ bfl 'J'·m1'J'~'V!'l.Ja:ir£J1~ 
Q • ~ 

VI~ \I "il 1 n~ vr'.i ~'lJ 1 vi ?Im~ "il'l"l ".i~ 'lhihrvraiv11.fl iJ VHHJ Iii 1;1 t.J \,Iii 'U 'lJ".il.J'U 1 '1 'lJ~l'I ".i 
'IJ ' 

1~'V'l':i~11'/Jvi1t1Y'l".i~".i1'1Wli-rmP1".i~Jlfi-:uvrm Ylt1-:im?1mtJ~vinu fie:i 1 u ~'L 1"1.IDctcto 1,1,1;1:; IDctct@ riru:;m".il.Jfll".i 

M1 11~m1, vi -:i '1l1~ ?11'U 1 1,m~\if"11?11'111 t1'Uru~.Jt1 (IDctctlD) 1~i1riru~m".il.Jfl1 ".i ~1'U1'WVI~~ Hi\h11n 11 
"' 

Y4".i~rnvi;;-.,l.J 1,~'J'l"l".i~tJ".iiJt1vi ".il.JV11niJ'l"l'1e:ivim1 1,1Yi'li 'll".il.Jtnti'll'Wm 1~111-rm~ ei\l ~l.J1 ID tJ1,1,~1 1,1,~1:0~tJf1il~m 
'IJ • ;.J 

"il1ffUfl bl"1".i~Jlf"11!;"11'1111iJm1l.J 1,i1t11, °li'LI 1\91 ~-:i 1~~\911 Vfij nV1~l.Jl.J'U1b 'B-1tJ{]'l'J~ fl1".i m:i:; 1~ 1, ~f.1)'W'fl b1"1".i~Jlf"11?11'11 

"il1flJl1fl~1'UM1'11 '11t11'U ITTm fl'U 1,-1l1~1l.JtJ1~·1pJ1,vlm?1'LI€Jm1mi1'U V1~\lv1floJuriru~m".il.JflT'rnJl 1l~t.1 
1,1, vi-:i'1.l1&i ?11'U1 bf"1".i~\if"11!;"1Vl11~rn m':i;;-.,'W''LJ;;-.,'U'LI'Vt1'1'11i.J m1'Uriru~ m".il.Jfll".il~mb vi-:i'U1~ 1~~ 1ii<Wiivhe:im111 

"' ' 
~iJzje:i-J1 "lfl'f'i.'Jffn11wvLwmvv1ZuuwNnvn7{Jurn::imw'llfllW'lfv1umrr'f'l.'1iffl7fl~i" 

~ ~ 

1 'W'l"l".J:;".l1'1.l~1-rmi1e:il't1'V'l~1X"~ ®m Titn1fll.J ®ctctiD Y4".i~'l1'1l'Vl1'Ubbriflru~~flfl'1~1 \I 
1 ~ 1,oLJ'11,~1"1 m1t.1vr'.i~'l"l".i-irt.1l.J-1fl'1 1,~e:i'l1t11e:im?11't1bt"J~l.J'l"l".i:;'1.l'Wil'l"l".i".i~1 ru mm~~m~t1 ?11u~m'1m 
w1~ 11'1.ll'-:ilil ~ l'I fl ".i ~ bb?IY'l".i~ ".i 1'1ll'l1-r1:1~1 'U VI~\!~ b~ t.11n'lJ1,rai ".i~\in'J'l"l t1 \, V1 !'..I '11 u\i1 'U:;~ 'l"l ".i ~e:i \I A''VI ".i\I fl fl 

't ~ ~ \J ., 
"Ynlil~\I" "il1fl'lJ".i".i\911i.J'n bl"1".i~M1?1\911b Vl~11.J'U 

"' 

rn'viJ-JeJ7"0-Jlffii~finvWeJlWfN'lfv1W"i::loJWV't17 t!f7l'lf7lJJdfr,n'7~ ViJ7n11::lJ.iWi9JUW t!f7WV1lum10 
d3 'U 'U ti 

i0vuw5::i.JwcJ'l17!flJ)~ aCP/iiiv7wvwwienefull71i wJiJrhr:m.rhivuvdnJu1il 'llfll mJnifli 
" 

lvm mi'Jvuv::t:J73JW5::dw~''11,rh1il'l!fll ... lPT'i~§tfoWeJlWEN m.Jwh Sufficiency Economy fh 
h Sufficiency Economy if lJJfjfo~n7lfl'J'i.'J§liv ... m'iW'llf:JJWf/JW'J'71,niJf!n11fiVJ ZmJ... 
'llf11Wflnll·-h1,'f7!fawnt:Jv::~Y1v::hlll - 11::t:Jn11::iJVJ!fi71 - t!f7rnwulv 1,v7!fcrwnt:1itv::hl 

" 
tf fotf "f -1 11'fv hft.ifmfnnn /, i/vif v:: 1 mfl'f'l.oJtffiv'lfv~tf'f::mrrw;1::6tJeN fonw~U7%ef u" . "' 

-:u ~1, ~t! 1~111'111fl u ':i ~61 ~ r1~Y4".i ~ti ~A'Y41:; ".i1'livi 1'U~d~ ".l1'lil'l11mf'11~\i n\l 'l"l e:i 1, Y1 t.1\1 

f)i, vlt11 ~LA'J''1~rnn'1'!lv~i.h::1, 'VIA bb&i::'!I v~ b&i n~~'U i\~Jt1~\lb i1'Ll lJl-U\9111 bl"11~~n~'\l'jm YltMdDhi-:u~ '11nvi 
Q ... 

lt"l'l"l1~1,1,l'i'11V1fofl'U1 mm6'1~tJ".i~ l 'VIP11'VIt.11, vhoJt1 1,1,~ 1, ~tifll".i~ l'll'Ul~~ n11'Ue:i\l~\I fa flJi'1t1 'Ue:Jfl\!1 floJUt'J\I 

?11:w1 ".iti~ \! ~tJ fo tJ ".i \I VI~ titl 1V1t1flfl1".i1 tJ1ohl~lilt.11:0~ 11, ll 'U i\ e:i '1 B\I n'lJY'l'J~ ".i1'1l ~ 1-r?l'VI flr'i11 tJ ~\I ~c)~ 1~ ' . 
'Vl".i\lt16rnm ~iib~l.Jm1:w \, -ii11-:u'Ue:i\111fl bf"11~Jlf'11?!l'l~-:u1fl fl11~:wl.Jt111 m~\ltJB~1 ufl~\IJt1~1t.11 1 

" ... lP/'i'l1finvWeJlWEN /, 'lf7~f!J W'-hl VWff':i'i.'Jffn'fl'lfli'lftJ 'IWWflJW'h 1 MWfJJ, wm "" "' . 
ZumJ1Y7u 11'fvZunv-Ji!,ul'l1mmwit11::wvnwvnu (ffvifullwwviJwvnu .. . u~'--hwvnwvfiufhvu 

" 
/, WEJ-J(fvif u?JeNl fl'j'i.'Jifnv ...... if v-JiJnnuflnL tl~vunu nm "fi'W'j:f'l/f'J,7-J't1J.iV7U'l!f'fv 'f::Wh-1 

"' " 
v::Lfowh B'HJ]f) 111'111](9) V"i::/,'YJfl v::ifv1iJmrniWL1.Hfou nnnlJJwvlWEJ1 ~1Uvwh(f7iJ 
lfl'i~finvWeJlWm 1,wv-Jm'i.'J'l!ffJ-J?i"Jufff7wvu6f? v::!?r'111" 

"' 
lb~ b f"1 ".i ~~ n 'J 'l"l ti \, Y1 tJ -:i m "li 'Vl CJ~ eJ ci \, V1tJ-:i1flJ\Ifl11 \, ~ n bbii' b l1u1flJ \Ifl1".l'Uu1 lil1 'Vl ru 

'" ~ 'ti v 

bbM~l b ut1Jl1 t.115m':i~tJ".i~VlcJ~bb'"1~ 1 Vl~(ll'ltJU \,\, Vl'Ui;'l\I n \, U'Ubr'ld~~n"il'l"le:J \, ~m 1~b 'Vl:i'je:J'Ufl'U 'Vl".i.:ifoi\lll 
'lJ ... 

" ... fluvi1JJ1,.lj7fo"J'1nvm<J1'111qj1 01iJvuff'h-J1,:jvuihirn iMJum'i~ffnvWeJtwm 
i ui'Jvwf u i v1iJm'11, VUM'f'l.'1ifnvflj}v1 '11!3l i VWfl"f'i'lon11ii'l17" lnflv7n tPJ'i~ffifowmwe.J a~'if 11~1 

"' "" "" 
uif7n1vwFT'i~unvweJlWEJ.Jmi'Jvunu" 

"" 



"ifTtFJ'UV'i:::JJ7W !1!v'Wl"inVJ'WmwrJn U!1!"rhlLJJlf7muw.:Jefu aw1,fiuaeJ\JV1:ifwf7uv7n 
ti 

id.:JLtltdnnu1,Julv1iuvv V1v::LtfwJuv7n uJ;rhlJ.J~.Jrh ~mYwn.1uZif'Jlf7 mr7::j71,v.vuihirn. .. 
ti ' 

iJvr:: fo'!fujjw mJv::cY.J hJri.JJ7i.hwfon nrn11(;) r uvift1if 'Jlf 7LJ5:: fo'!fuuJ;#.:JLL!1!'llif i~vUr;Jfl7 "? 
' 

WfJf!tSnn L'l17mf?nUJ.J7n'hJ7v::rhJ.J lifveJnHuifn'7[f!"i,m7'iihirniJHifrvrivJwJ.J irn::iJH 
r:hwfoJ7n'w V7-Ju!frJw iJJw7n J7Lnu Jlf7ZifiJmwdfvuw if7unnrni1!1!'i~.:J~mw'IJflnHDn 

" " 
J7rhjj/k1h LiieJL1huif?!hift.l'/!!7Wnn L-J7?Jfl.:J~vtn11(1)"in"f!fhJiJnvM fi!v.:J-dwrn7 rn7f'!v.:Jiw 
if?W\JcPJW 

Zu~ifu ZunJ.:J ZwiJen nniJJw7nlJ.hnV1'1Jwim1uLiunu J7rhjjf!uuJlf7!if 
' 

mrvr7v'i~Vl.;VI u"invvh.:J67 'Jl!VVJ'lf::ln f!nv1,ffvuwmfl'7ifmvr1w?ruV1ui:f?J°75.:Ju:ifuJw biJeJu , I , t1 

tv<t'tvb ufauifur/J7r/?J.J f]7u?ru~uJ? fyvwl'h.:J/ Zuwv::Ttfu ifv.:JUhrnh::v7rulthhv 
LfJ'&(l)"ifJ'i Ufl:f.:J'UtiJ::J.J7f/Jo'UJwan v7f7fJU'L/ fon"i '1 fJii/U ;;f 71, VULJUV'i::J.17W'V!iJUif7'U 'Uflffv7n0cJ'1 

" ' 
iJflnmifvav'n if u~vr::J.J7ruiJlif v7f7J.Jf!W°d ndn~fl Lfl :f u>Jr:f'IJJ7 ff fii v.:J Z iJ7iJu tf 7 lJJZ iJ7iYu 

" n f'i eJ \J Z'if'i, r/rh 6fJ \J f'i fl \JN~ VJ if W /,:ff v b'W ~ .J6?J .J fff 7.:J J.J fl W '& ... 
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Vl'W'Vl1\l~\l~ 1tl~m1:wi'1~-:ivl \l::1.1.nu cyvr1vi nll cyvi11vi' 11:woX.:il1 '1JV11m1:wvi n'li'll a-:i1.1'4~VLeJ'l vi1-:ia1t.1n'11-:i 

~t111111m 'UU1''U'1J1'1l €l \1 L f'l1~~ n\IYIBL flti-:ifi v'Vl l\l~~vj~Vl (Optimal way) ~1Vl1U~l l'l"lJB-:l:W'Y~V LLl?i'1~fl'W 
tl1Vl1fll.b\?il;l::fl 'Ub off 1 hA111J~1J1 tll1~1\9l~~"lJ B\l L 'l11fiuel:: 11 

n1::u1'Llm'j ~1.~ t.1n11 V11.:i~1vnG11.:iJ'U €11\ILLtJ f1€JB m lJ'Um~u1'Um1ciut.11~1. u u 

m m~\J1 'U fl11ci1'Uvi~1t.1~~viJ'U A€l 15m1 L'W~1::1.um~eJ'l"lJB \lf111\91B UR1 fl11Jl1 vi1e:i ci 1\111 ? ci1'Uvi Lll'U 
' 

15n1 'jJ'U n Ra ni1iJniit~':un'LI zj ,:i 6' 1 'UddJ'U6'1'U~1tJ11u f111tJ ml B\1 \1 1fl l?i 1 \16ll1~l11:iJu11 flf)1 'U.LJ'm'1'U a " . ~ 

bf'l1~! fl'1 'Vl 1 \l b~ B fl~'U 'l 1vimOYl1~'U1~\9l~l'W \91 n~1.-ff 1 ht11~ L~'ULb'1 ~ f:,J i;l m~'Vl'LJ\11 nu '1JVl1 A11:1.J b~ t.1-:i 1lil L U'U 

e:i ci 1-:i ~ n1'j iln iJ~:un'LI sii1t.11 ~a vi A11:w b~ t.1\l oX.:i V11;11ti1 u 1vi' ir n~ \9livi t.1 1 \91 ~1u(91n1v11.~1.1 b'1'W m 1. 'U1~ (;)d i. \Ju 
" . 



flfm 1nlull vuai. l!:ioo~ m1ih1ilr111n'UOJ~tl11tlciYr:rn.1~.:ilj 'Uh1~'1l'l L'Yi11d1ad 1n~1l.l~il.nlJF1l.ln'U 
\I ' '\J ' '\J ' 

hJ110J~ilm~ 11o,i~ 1.nl'l;'Un'11m1ti~"il~'Llfo~11~B~~B1 u11il ~-:ii.nviL tJ'Um111 ~.:i lj'Ul'rn.1m ~1'U~n~11111. ll'U 
" 

1'fin1"j nL Yl11d1fl11'11'1-:i.niJA11nuv!11\il'V1'11E.JbbU°LJ b '!Jun11Vl~nL~CJ-:Jfl11l.JL~fN eJ~ h~nB 1 ~Lfil'll"l11l.I " , 
1.~v.:in'Vlu1m11vi~m~CJ.:i1.~u ~.:im"il"il~ mh11v111m11l.l 'i.f!.fl nOJ~'li1 CJfll'lfl11111.~v.:i 1v11. 'litJntJ uBnOJ1ni!'Llm1 

1.~v.:i~o,i~ bJ L-V'1tl~Vl~nt1a~ 11nml.l~iln161.:i1. vitje:in11 vi~aa10JOJ ~1.~un11ciml.lfll.lnllil' OJ~v\'11 ~'11m1ti a~ 
" " 

1avivhi •. rn~nw 11~1 nq~1\il L ll'UB~1.:i~ vi~ v n11L()1 ~ tJl.lfl11l.l'W{eJl.I L ~m~'B'!Jnu'1m'Ufl1'iru~ri 11'1l10J~ 
Lnl'l~'U 1\11ci1.:iwiJ1 n L Uun11'1{1.:i.niJ Fll.Jtl'Ulil'1 fJb '!i'U tl'U ~.:iJuo,i~ L \1u 1v111n11'1{1WiJAl.ln'UiJ1v)Vlfl 1CJ1°5 nlc.i 

1J ' '\J , 

~.:i L tlm ~ a-:i'U ti.:i15 niYJ 1 OJ~'Yl1eHJ1-:i 11~.:iOJ~'Hl1'1-W''U OJ 1n.n11 ~1 n q ~~ e:i1OJOJ~fl11'11.1'111111 "'1~ a hJ11il 

hJ-;511. lJ'U(9)a-:iil1. vr~e.ifl~'U 11'1 tl10J~il Mh Vj tJ-:JL Vl()1e.JfiL~m ~a n11 1.a1"111 ~1BV1 OJ1n.n11~1nnl'1~0J~1.nvi;'U 1\il , , · 1 

zj-:J~'UBtjnUl 1 '11l.111t:l1'11 1'lfl11 ru1 nq()1~0J~ Lfil'l;'U 1v1111 n.JBCJ b VjCJ.:J 11'1 LLfl~l nq~~ OJ~ Lnl'l~'Ui'JGl n'13W~ 
ti~1.:ih 

~1'U~ 6'11~ ru n11 LI. fl~ L tl'U~11 OJ'U a-:i L fl11 '1!t:Ofi OJ YlBL Vj CJ\! fi a f\ 11 l.l'W en-W v~ vr~ B 
v ~ 

F11111-weith:::mru 1'11ifilm1l.l'li1l.nm.nnn1115m1 1.Y111~1.tl'U15A~ m111'Yim~ti-:i vi~amll.J'l'jeJ'LlJ~mru 
v1-:i nci11il'1m'Un1w1. uu n!J5"d"J 11"ll1~.yiri1t1~11 nT~~11.:i~1~ '1Ja -:i ~ -:i~i1:/ii~.X-:iu 1-:i 1ll110J~ 1. U'U w6!! "'()11 

vi~Bl.l'Ut-J~ 1vitin1vi'Uvi 1 ~1.m;i1~ 1.tlm1.'11vil.l1CJ'li1~n e:i~ 11nml.l~mrnfl'w 1'Llvi~v.JBmnu1'Ll1l.I16li~-:i~ ~~'11'1 , , 
~1vi-ru~1 ()1 nu vl.IOJ~VI lOJ l'l ~~nl 11.bfl~&1~'1Vl~v~1~Vll1-10Jl'l.X.:i'1B.:J 1v1 nBl 11. U'UOJl'l~&1~'11'1~1Vl-rll ~l~ 

'I 'I \I , ' ~ 

(Optimum for life) ~1eiu 1wtl'U w6ll1v1~rnJ1mmil'W1'Lln1ll~~'1vi 1"1.JmJ Ln'Ll1un1l.1~~'11'1 -;J1LlJu~e:i.:i 
' ' 

11il-ruJ1 1.1.l'iYl v~Vl~eJYrn'Ll1~mru 1.'lim~m nu 1.L'1-1 Lbl'll'l h Jii LflCJW6!lrlBUhJ11il "1~eiihnmn'U 1 'Llneiu1l.J1v1 
" '\J 

I. '1i'UL~CJ1 rl'\J~{)1l Ll.fl~l.l'U'1!t~ffililfo mV111ueimn'U 1tJrh1~:i'Ji:J ruV111~'111v1Vl1'i1lJyje:J L f1CJ-1Vl~B'!Jlvt'111V1Vl1'i 
' v 

11ilmmnu 1 oJmV111~Ln'UTIB~OJ~rimtJ~m.J1. uu 1'1.J:iJ'U '1~1-:iuruV111 ~1.1.n~i1>1 b 11'11m1 riCJn\Pl1 e:itl1-:ib~u1nu 
~ v 

1.~ e:i .:id1v1Vlm~ei-:i 1ll110J~ 1.um~e:i.:i !'111l.l-rn bTifl1~l.l~'Ut5 vi~mi~bn1.1.'11 Lbl'i OJ~iJn1~1 1 e:i~bnml.l~mn , 

Lfl'U 1UtJBl.J1,J~~1Vl1''Uii1~ tllU'tltJLfl'U 1ufifY-:i1lJ~yrn~1V1fo~i1118rn 'IJ'Un'U 1.1.l'im111 EJ1n'UB-1 L~u-:iif v tJ~fl11l.I 
" 

'Y'l eJUWl.11W,!'U 'J ~Lb~ n ~1.:J nu 'i~'l-111 .:it1 fl Fifi Vl~mLiJ Ll.~'\Jflflflfl'U I.~ tJ1 tl'U1'Ll1.1'1 1~~1-:J tl'U fl11l.l'V'IBlh ~l.J 1 W , ' 
fil'11.:in'U 1v1 ~1eitl1.:i 1.6liullfll'1ri~iiu '!JV11~'1JmTI bll'Ulii''U1 1bfl~11'J thWaeinn 1~-:iLritJnOJ~iiuqivi1 LLl'it11ae:in 

01~-11J1nLfl'U1tJniHJqJV11vl1m'liunu v1-:ii!u n11vvmLl'i'Y'lvU'i:;lJ1WVl~eJ'V'leJ~'J:;6li1CJ1~~1-:JnlfJLL~-1bb'i-1~'U bbl'ibdv 

~1.:Jnl mL ~-:Jbl. 'i-1~'\.J nl'iveJn n1Gl-:Jb vr11.~11n V10J OJ~ue:imn'U 1 'Ll OJ~~B-:J vvnn1~-:i mti 1 ~l.11 n;'U~-:JOJ ~~~'11'1 
' 

~1V1fo'lii1>1 b1.1Pi1,J11uflfl~ e'.Si!u o,i ~ 1.L~-:i1.1.1-:i111 nbyjc.J-:i 1vi OJl'l~~~'1~'!Jei-:i1.'IJ1nf'ieiveinn161-:ibLl'iyjvm'U1:;v1uvi~.:i 
, '\J , , 

t11b '!J1eivnn1~-:imnn--J1i!'U1. 'IJ1nOJ:;ilu '!JVll 

VlOJ'Jtiiffi~foEJ.:Jll bL'11'11 L lJ'Ul.~'ULci 1 iiL~'UUeJ f.l 1lJ~ bb iJ bLl'i~-:iiJ L~'Ul.l1n n~.:i~ iJ f1'U 
" 

l.fl11'VI cl' 1 Ln'l .:i'l!t1vr-U1~Bm zj,:in b U'Ul'11 11JOJ~ -:i~1 'U~ -:jf)lJ~ flU~1'Ul.11 nll'll1 L~'U I. tl'U 1 mu l.Lfl~6llff\JeJ1 CJ'Yi1l1 
" v 

"'IJv 1~11v ') " 1.1.~~.:i~f1u~i!'Ue:i1'J 1,J~~1nf'iti 1.dm'IJ1i:i 1.~umm1.'1111Jt111tJ1illtJ'\111-:i~nti1~1.nl'ltl'i~ 1ti6!ftl 
I " " 

1.1.nfl'UV1li111n ~-:i~tl1-:i~bil~~'U 1~mnf>fo b'IJlOJ~tl11 u1 ill 'UV11-1~'Yl11~~11'1 L'!J1!1ln~1 ~-:i11'l ti 1,J ~~111'lu 1.ff b~'U 
~ " 

1 uv\'11 'U~ -:i~ A'U-X.:iVlfll m ~'U111. U'U~-:i~11J'llvll 1llA11 ~-:itJ11nD1. tJuM'1eitl1.:i 1 ~1. i1'U 1 'WVJ n ~.:i flllmnmtJ 

1 mJ ru~~v111. '!J1 bB-:J L i1'U111. um~e:i-:itJn~ zj-:ib llu~-:i~'Y\'11 ~~11>1'1.J v-:i L 'U1~n~1~-:i 1tl11'lv1ll{~1 ~1-:idb llm "1!1l e.Jfl 
'\J ' 

~'Y\'11 ~tr~i1L~'Ul.J1 n l.fl'U'l'l m1.~1~-:itl11Uvl1'11511WU)~1CJ61JUVI~ vll~ 'J 1 ri6li1 m VI~ v"1~B°li1 V'1.:l Ll')J l :;,,,er~'U 
" ~ 

zj-:i-tl1v 1 ~~1~'!Je:i.:itr~m1.fl~~1()1'1Jv.:i~11. '!J 1 1.e:i-:i~~'Ulil1EJ 
" 



~.n!ti m11JYitl\h:::111ruvt~e:im 111Yim~EM ~-iilm11J~n;.:iu."1dhi1t1:::Ltlt1 15iil~ ... 
L 'W11:::L tlti15m1~'1:::v'h1 ~'li11i1ilm11J'1'ULL"1::: L tlt1~1 1J1~iim111 m.JA ~ zj.:im 111vt111 EJ'llt>.:i1'1111'11JV1"1 Miv • • • 
vin~ .:ivi nvci 1.:iv tj1 t1~"1f11'W'WB~ Lll'U'1f111:::~hJiluqivt1 L~t) 1lJiiuqivt1~\I h Hh11111vin-tJ LL"1:::L~B hJil 

,q q q~ ~d rV 
1°1111J'Vln'UnV1111EJfl\l'll1i;J'V11Jfl11lla"ll t1t1LB\I • • 

~\1~"111J1J1~1 'Vl1'tJm11J °v"le:J b Yl v n1~ vfl111J'Wvtl1:::111 run~ v ~1tJflfl "1iif"n11J • 
V>1m.J 1:::mruvt~vm 11J'WB L Yl EJ\I "5'li1m11JV11J1 tJvlv1 tJ11i1fl111J\\'1 Lum Yie:i m1~h1\l~'W1lJmnvt~eJ 1ili1m 1:JJ 

fan~Li1'Um 1:JJ'11 L llt1 uflrim~'i!t1n"il:::"1m1{1~.:i~1Lti.:i1~~ 1tJ L 'W 'n::: h Ji1m1:JJ'11L llt1~'1::: ~ti-:ia:::a :JJ 11Lnti 
' '\J 

m 11J'11L llt1 Ldv L llm '1it1dn'<il::: L~ EJti~L ~1J L~1J€in11m11Ja11JTrn 1 t1m1~-ililmv\li!t1 L llu m1a~1-:inljf\1Jnt1 
'\J '\J • 

1~ntJl1l'ULv-'1~L llt1e>ci1.:i~ L tJu15 m 1a ~1 -' niif\1Jn'U 1~~ n11L tl'UL Viv .:i15m1L ~v m1Le>1~1Lti-:i 1 ~1 t>V1~t1'11 n 
'\J • 

m1:::i n')lilL vhi!ti u.vi L tl'Um1a~1-iJJii~1JnlJ~1 EJfl111JL 'IJ11 '1 LL"1::: v.:ifl.:i-rm-J1ri11l.lJJi11 '1 LL'1:::fli'n~fll~m11J L U'U 

1J'U°clV'Uv\llil'Ubv\lbt>1111m~m 11J'11LtllJ~v\I "cili11:Um J" balm 1tJ Ll'l11::: 1.ii~B\I LLtJ nJlT~:::m1:uL~tJ.:i~a.:ibn'U 
• '\J '\J 

fl111J\J1b Ut1tf t1LB\I 

a1'U~l.'1\ln1115f.iV1 ~B 1~;}191 "'1~B fl11lliiL'YI~~~ zj\lij1~iJfl111JVl11 1tJfi\lf111fi~ 
'\J • 

m111J1~1J11v .:im1vi1~.:i,,,\1-:i~ -:i 1~'1:::(1)ti.:ivi1vci1\lilL "'11iJtJ"1 ~e>a11J11flv5u1EJ 1i.1R'Ua1lJ1vtqjLoff1h1~11 L'W11~ 
Lvt lJ\ 1V1~.:iviw1h.1i!m 6li'Ud hw~m1v6tJ1vm11JiiLVll'l tJ'11 tJ"'n~ru:::~.:imh1n1li~vi LL vi L~ B'U 1. 'U P11111~n 

• • 'II 

'111111flv5tJ1EJl°l1111LD'UL ,..,(iJL U'UtJ"11 uan~ru:::~.:i n ci111~L°1i'Un'U Lbvll°l11:Ui1ml'ltJ'11 u~d 111'11f1fl111J'\1!111tJ • • 
'UB\I L,_,,liJ U'<il~EJ LL'1:::tJ~ zj.:iL tlt1f11v5tJ1EJ 1 tlYl'Vluu1111~i1m11J,..,111 tJ11 vin~.:i vinvci1\l~ LU'UtJ"1t>~1 \JU'<il~D'U 
ci v11i'.iL ,..,1'1LL'1 :::il'1"5'tJa-utJa-ut11 'IXLnviL llt1~·rn~-:imh1 ~-:iV>11:::11'!llil1-ra1u111mal'mtl~1J'W1:::'llt.11J'V'l11~1 . ' • y 

ru fll1 '11vi~~1aEJ a1'U~1'11i;ivi1 Yiw11'!l1.:ivi~li1 1"WVi <i'. ~1..11 1 1'\11 l!:lct<i'.m 1"1111111 " .. .LPf'i'tjfinvwaLwmil . . ... 
6lfaJrhL tJui.JLPJ'i'l1.§fi OJUfl!:FnWVW'WfJ~~'lf w:: l 'iL via! J1Ln~e.m [~CJUL YW/Ufl::e.m FiaLn~UflUWJ'Jv7n 
"'1"1 ri'Trhm~~ ri'1f1~Zimim1~aamn ~a N.:J~~~mvm~e.mnnn'i::r/1!iv::tuunnnJ::r/1~~ uo::e.m 

' ' ' 
'fJfl.:Jn7'in'I::'lf 7tluffo::tUUn7'in'i::rf 7~~ ~LL tJo-hiJ'tlwifnSn?W ~LL Vfl'h iJ'tlw[mnJ ~LL tlt:1'f7rf71ifiJ 
fl?7ll'f'l1 " 1i1.:i'7um1lli1L Vl liJe.i ~ 11..1~dtifle:i ~rn;j11i1 vt111EJn\lm1tJijiJ~LP11'l-J~nwwm-WEJ-:iVJn1''Ulil't.inmm tl'U 

1~~i(;l vr~e>m1tJ1::: 'W q ~·lrnrn.J ijiJ~'!JBtJ!ila e:ivina1 L ~ti'1~°1i1EJ 1~~1i;iiim 11l1m~u L lJ'U~'U lilavvi'<ilti 

n 11i'.i m11J L tm ~ e:i L~mb~ u, u.:ill t1l'l~ t> ~ L 1 '11tf 'Ubt> \I 

'11 n m~tJ1'Uf111'V11\1'11tJf1'11~ zj~tb:::ne>u~1 t1m~tJ1um1citit1 m m~tJ1um1 ~t> 
m 1ii11i1f\llnt.1 fl1111 'Wmh:::1J1ru LL"1:::m11JiiL vrl'ltJ'1 ~\IL tJt1m ::: tJ1tJn1'~~ L~ t11L ~ r:i.:i'<il:::VltJim.1nt1tici 

'\I , , 'U 

'1111 tJatJ'1tJa1J1~LtJmm'l'1~il'1~'V1 1.:i-rtJi.:i 11 "llJ\{) " 61.:iflll LLa:::l'(i).J'Uu111lLLa:::~.:iLL1V1itv1J~ ~'la'LI a11~a 
~ ~ , . 

bLa::ii''IJfl'lt>liiEJ (~<tbo) 1~eJG'U1 EJL ~1IL~111.viv 1-ll'vi'LIL tlt1m1a:::Vlti'Um111~.:i~'U LV!EJ~'Vl'U 1.viv~11 tl'111l11G • • 
LLu.:i e>e:imll'Utl 1:::Ln'V11,..,aj11~ <i'. t11:::Ln'Vl ~B VJU1l'4°cla ei'mnl'l~1n!'l1111a11J11{)a1t1'4fll'la 'Ua \111 '4'1!}V 

1.~LLri l'\ 1111~ Vln"cl::: 1'Wvin 1 ~1ti'Ut>-3ll'4~6~ L~11~u~t1 YJ'U11'4"claiian°clru:::¥iLfll°clflB a1111crn L~lJ~u~u 1~ 
lila v l'lL 1'11'11 n tJ1:::'1tJ f111 ruLLa::: f111~ nc.Jt.1t>V1-3~ v L ~B\l'UB\l1Jt.1°cl6 La\I 'Vl\.l1J'U"cl6~.:ia 11111f1a~1-311'1Fl1 b ~1J 

, , , \J 

1~ vl1 \I n'U'VltJBV 1 \l~'U hm LuYn:::e>ci1.:i ~\l'Vl'U'V11\lf118f11'V'l~11Ja11111{1'1~1.:J1JG'lfl1L ~1l 1~vr'1.:ilil 1f1'1f1 ~Vl'U 1VI 
, , '\I \J 

'11 nm :::tJ1'U n11 tJalJltii'1'UB\llJ\.l~'U111L~a'Li11 tJ'l-il Lba::: L~ B 1 ·foil1 tl'1~iiLLvi f11';j L~Bllfi 11ila1111w L ~lJ1l '11°i1 
'\J 

1~ Vjt.l lJ '4 ~6~ \I L U'UVJ'U ~ il 1"11111 '11flfl!1J1 n ~ ~ ~ '11 wrrn fl\ )~~n '1 'W Cl L ~El \I 1 'U'U ru::: ~ d ~'U tl VJ tlUEJ11 

1 ~ri1111~11°lrynuvi1..1vi1 \lm1 b~t1 bLa::: 'V)'U 'V11\l m tinTw 1vi EJ~YJt1 'Vl1.:im1 L~ui!ua1 111 1 m ~1J~i;iri 11~'1~.:i 
LLvi o;;i::: L ~11lli;i fi11~'1:::\ile> -:i ~1'U m1i.!1 l \JHJ\ ~B m 1~(i).Ju1 vit.1llt1~6 Lrn ~~t11 ~ n eiu m1 L lJ 'U ~ Lnu ci1'U~ L tJu 

\I ' , '\) " 



t:J'1t.Ji)~'11mnu'11nV1'1.Jl.J'l.J'l'lV Len 11 Lv-1 fiti 11111 i i.h:: fo'lli.hn nV1'1.Jl.Jt.1'l'lu L Yitivi1t.J"'th:: Lt1'llu1 ~L1.ri~mv-l , , , , 
1~ii11t11~inmnun11ri11.L 1-l-l1'1J~~1_, 1~ t1iiFJ11l.JIPi 1.:in'l.Jl.Jl n L vhvi'1:: L U'\.J 1 tl1~ L vJmfhmm . .h:: LEJ'!Jtl 

viL tl'Ua1'Uvl1.:J'11nl'i1~1-11~ tJ~viL th.J L ~1'Utl.:JVl'\.J 
" ' 

Vl'UV11-l a.:iFllJ Ln~'11nn 1 )vil.J'U'l!IV BV ~111 tl'\.J m 1iitl;; al.J-Wu5W'Vll1.:JlJ'U'l'JV Lfl~ L tlt! 
'I , \J d.J , 

'1 'W61J tJ V11 'Vl l-i1 \J ~ ::1'U ~ n {)a i 1Fll1lJU1 L zj eJ {) eJ A eJ '1\JVl 1.:J a'-1 Fl l.Jvl a1 f'l 'I! LLvll 'U'U ~'UVI Vl 1.:J a" FllJ 'll a_, 1 VI tJ 

m1lJ Ltm~m~mLtl m111~1 l.l i'jeJ~1l.l1'1 m1ii~~ena1 a1lJ1'Hlvh1~vimv~.:iLnV1~t11~m1 ::iim1mth.1hJ1~ 
'Vl~a1t1mrum1l.l-rn "1l1Flfi 'Vl~B ~ i'n a11i'Afi 'llv.:iYl1::u1V1'1l.J L~'1Yl1::tl1iJt1V1111viwih•mv~'1tJLV161J .. " . 
U)l.J'\.J1C1'Uil~) nfleJVl'IJ'V11.:J ~" Fll.Jvi~1fi' ru~vi11 ~Vln~.:J'Vlna V1.:J-leJ m.:im ~l.J L~l.J~'U 1~ , " , , 

Vl'UlJ\J'l'JVtl'UVl'IJVl1-1a'.:iFl11~ai1 L tl'UV1'1.Jvia1~ruvi "~'ll tl-1 Ltil)~~ fl'1Yi m ¥i EM L Yl)1:: 
'I , , , ..., "' .id 

mm1C1~'Uvl'V1'U aci1.:i ~'U 1~ 1frh'1:: L tl'UVIU~.:J LL 'J~avlJ LL'1::Vl~Ym1m511lJ'l!1~ Vl'U'V11.:J nltlfl 1YHL'1 ::VJ'\.J'V11-l 
\J , 'I , ~ 

011 L~'U l 'U'UOJ::~)::'\J'UVl\JiJ tJ l.J 1 ~Fld1l.J'11~ rutl'UVl'\.JV11.:J n1 W11Yl LL'1::Vl'IJV11-l 011 L~'l.Jl.J1nvi"~ , "' ~ , , 
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O\l LL3J11 fl1) m:::~1~\lfl "11'1::;'11 fl(;) Lvfl1~1 t.J fl11'1~1 .:J n1111::: v::: ~t.J'Ue:J·m:iri m n \Jl11J 

(~) u~vi11m1m~v.:i L(;)tim 1:Wc.Ja\Jlnru<fi~vr'11nvi'11v 1J1mvivivr'11nvi'11v bL'1::: 

ni1'1.:ivi'U~vi'11nvif11 t1 1(;1ve:i~u'U~'\.J~1'1..J'Uv.:im111~'1~.:i 
~ " '* \I 

(~) LLtl\lU'U 11110.:Jfl11LLU.:JU'Uv\lflfl11l.J~viiJnuriLL~.:JVl~BB\lAflli;i 1.:i ., viL~m-ffm 
" " I 

L ~e:i~~'U1i;if11 til LL'1~ c.J'1'lJ1::: 1v"11tlvi1J1 rmn~u ~tri fl m1:::~.:ifll.J 
" 

((i)o) li1~'1..Jti11l.Jv.:JAmviLL~.:JLLfl~.:J L(;)EJi'j'1~Vti111J fl11lJe:J(;)Vl'l..J m11J'lJVt.JVl~'UbVlm 
m1:::t..11'1J1n1111Lll'l..Jfi1\lvlJ~11J~'U~1'U .. 



i;11-n:iu.a1J1.:if'l1111~11~t.1:h::wh:iLLt.1TvrntJn~tt.1nT'd~1Lilt.15'dn~ei,.h.:i~.:ivt.11J1111tl~'!lru1'tlei.:iLA'd~~n~vrnL-W'N 
~ • ... fl! 

Q'l 

CilO 

Vl~ntl~'!l'lJ1'!1t1.:iLA-a~~n~vrnL-Wv.:iLLa::~am::'Vlui;\eif'l1111~1L~~eith.:i~.:ifit.1u.l1.:iei.:if'1m 

U'Ll1Yl1~\l{iU'ii'l'Llm,fi1LU'Ll~,;;11mh~it~il'LI 
9111J\l;''!f'\!1'1lil~Lt1'S\7.!ln'1'1'1il1Yi!H 

(Sufficiency Economy Leadership Practices) 

lJti~m'iru1na L 'Lln1'itJ;\11'i~ll1n1'iua::~111iiu h L 'LIL;i~u LEJtJ1EJ 

b.i*"1i~ri111LlJ'i::v::~lJLL~LYlEJ~titi1~L~EJ1 LL.i?i111Ci~i.Jam::V1tJ 
LlJ'i::v::v111111v'i1lJCi~m'ifl1\l1n1'iruii~<'lm'Llm'irun1'i 

L tl~EJ'LILL tla~ L 'Llti'Ll1f'tll1 LLa::a~vi'LI L 'Lln1'iL(ll~EJlJti~f'lm 1 i.1 .... f till 

~1Jn1'iL tl~EJ'LILL tJa~JlJ 
1 i.1f111lJa1 A' qi LLri .... tr n~1'LI ti ti 1~ L tllJ~tlli'i'ilJ 1viviim 'i~n ~1 

LLa::~\lllu1 .... trrn1'Llmh~~m~ti~ LLlJ1uv1lJ::inq111 

'LltinL"1iiti~1ntlLLii1Ei~1"1fl11lJa1A'qinum'i~\llJ'Ll1€u;\11'i 
'i::vi'u~~~1nmvL'Llti~RmBnibv 

1 i.1f't11lJa1A'qintJn1 'i~n"n i.Jatl'i:: Lv'lfU'llti~€ii i'i1'LI 1~i'i1'LI L~v 

'tJ !J~~'i ii~~~\1lJV1 11lJCi~i.J'i::'!f 1mua::'1~fllJ1u!J'LI1fl(ll 1JEJ 1~ 
L tllJ~tlli'i'ilJ Ci~LW'i11uu1~mrun1'i~n~11-Jatl'i::1v'lfuvi'~nci11 
1J1~~::\1lJ1EJfi~fi1LoU~1EJ~ L~lJ~\Jn(ll1lJ 
1"1fl11lJa1!9qi~tin1'i~\llJ'Ll1'Ll1111n'i'ilJVjni1~'1Jti~ti~Rn'ititi1~ 

~m ~ti~ b.i\i1nvititjL Ylv~'Lli(llfl'i'ilJ L'Lli.Ja111iiru'1"1~tim'i 
1i.1tJ;m'iviLnvi~1n\1U1EJ~1'LI Research & Development LL~ 
LilEJ~1JEJ1~L~EJ1 

~\llJ'Ll1LVlflL'Llfo1il'Llm'ii.Jall1\1~ti1i.1u;m'iviiitJ'i::iiV15m .... LL~ 
'i1fl1 b.i~~ 1vimu'l'l1::L Vlfl 1'LI 1a~YiLnvi~1nJJi1ilqiqi11 VIEJ 

'IJEJ1EJ~'in~tiEl1~1'itim\Jul'itiE.11i.J Ldti~~1'iru1va1~wuflvu 
LLii1Lvhi!'LI ii~LW'i1m'im::l'i'1vi'~nci11~::\i1nvifam'11'Llm'i 
.,11~ri11 'i'i::EJ::~u'IJti~ti~f'lmii1111lJ 
u~m'ifl11lJL~v~1vimmiii.Ja\il.riru'1Yi"1a1~\1a1v \ila1vi~ 
\1a1n\1a1v ua::m'ia~'Vltl~\1a1n\1a1v 1vivtitjuuvi'u!11.l'IJ1J~ 
fl11lJ~~;~ 

LL u~tlu 'i11.1 ii~ m'i LL u~tluti ~fl f111lJ f Yiiinul'i LL 'ti~"1~ti v ~fl m 

~,~ 'l ~1Mv1tv~1Yiti~\llJ1.l1\ila1viLL;::i.Jatl'i~Lv'!lUYi\ilnuri 
~tJ~111flLLa::'1~fllJ 

iiilllJ'Llli'i'ilJti~f'lm~u~~urd~ hmii~;EJli'i'ilJ fl11lJ1Jll1Vl'LI 

fl11lJ'tJV\J\1if'LILYlEJ'i LLa::lJill1fl'i'ilJLUUl'i1ilvlJ'i1lJvi'\J!1'LI 

fl111Ulil9tfl<iil~rl\J 

\l;''!f'\!1'1lil~Lt111;.!!n'1 

'l'lmYiu~ 

fl11lJ'l'l1Jtl'i::lJ1'1J 

fl11lliim1Jll-la 

m1'1~1~11nA'lJn'LI 
v • 

f't11lJmltl'i::lJ1ru 

fl11lliiL"11Jll-la 

fl'1Jli'i'ilJ 

fl11lJ .... ti1J'i::lJ1ru 

fl11lJiiL"11Jl i.la 

flllJli'i'ilJ 

f't11lJ .... vtl'i::lJ1ru m'i 

.,11~11nf'i'lJnu . . 
n1'i'1foi;Ji1~lJtl1J 

fl11lliim1Jll-la fl11llj 

mim::Y1u9'v11111Jil1L111 
v!l1~!1~i'J'Llut-i~v~flm 

fl11lJ'l'I ~till~ ti m ·n tl ~ EJ'LILL tla~ 
Yim111b.iei~1 U'IJru::Vi>J~i'iLU1\1lJ1EJ 

• v 

iifl11lJ<'l1lJ 11() 1 'Llm1tJ;m1 

fl11lJL~EJ~ 

ii'Lli(llfl'i'ilJ<'I~ LLa::<'\1lJ1'i'1(111J tJ~tJ 

~1JnT'lLU~EJ~LLtlM~fl1Vl b.iM~~ni1 

tlti~n'Ll1nq(llV11~'1~f'llJ LLa::iifl'LI 

,J1m \1~1J L i.1~'in~\li1LU\J~1J 1~ufo 
tl'i::<'lu1nci(ll 

ii'Lli(llfl'i'ilJ '1 ~ ~~LLtJtJ Radical LLa:: 
v 

Incremental atimav'LILLtJtJmn 

~~~n~1<'! m'Ll::f't11lJLU'Ll€li11~ 

lli''Ll'Yl\J~1 <'111~f't11lJ<'l1111'i'1 
L'Lln1'iLL'ti~~lJ 

lli''Ll'1'l'Lllli1 ii'Lli(lln'i'ilJ <'111~ 

fl11lJ<'l1lJTrn L 'Lln1'iLL 'ti~~'LI 

b.iiifl11lJL~E.1~'1~ .... ftilJ~!J 
n1'iLU~EJ1JLL tl;~~fl1'1 b.i[i~ 

..J • • - -
fl11lJ L'1EJ~(ll1 <'11lJ1'i()\l11L1J1J~'iffil 

' ' .. 
1JEJ1~\l11JL1J1)~ 

vh 1 i.1'v~flmiitl'i::iiV15m .... 
iifl11lJ<'!1lJ1'iri1um'i(llvufo~tin1'i 

Ltl~EJULLtla~~~ni1 LLa::'11lJ1wt'.11Ylu 

1nqll11~ 



'11m.Ja'lleJ\l\11'lJi~EJ 1 'lJ fil# \Id vi 11'1filru~~1~EJ1~ 
" 

L-U11'1fi\I m~'U1'lJn1)L 'lJ n11vl1 L U'lJq) n'1 lil1l.J I.I. 'lJ1U~'!lqJ1'llel\I LPl1~!fl'1 
' v ell I 0 d I -.14 I ~ Q d 

vrn L w EJ\I LL a~ ~rn m~vrulilam1l.la1L1'1BEJ1\I EJ\I EJ'lJLL Vl\I eJ\I fil n151n'1l.J 1 n'lJ'lJ , 
av 1'111n lil1l.J fil ru~ ~1~ EJ V\I hJ a1l.J 11Cllil au 1~ -a-~ L '1'U11 !Ji'1~1~'ll a\I a\I r1 m 

q1n'1~~\l~'lJlil1l.J LL 'U1'Vl1\IU~"!l11J1'lla\I LPl1~!n'1Ylm-WMiia~ 11U1\I th~nau 
num\la1un\11'Ufilru~m1l.m11YiLPl~L~atJwa1'U\11'ULl°l1\lm1eY'UL~a\ll.J 1'11n 
Yl1~11"t1v11~ 1~v11 L U'U m1t i.1iim1~~tJ1~m~q1n'1mmL 'lJ1tJ~·1H1J1'lleJ\I 

LP!)~~ n'1WaL yj EJ\I L ~ Bii\I 11\llaW 1~ 11'!1'Vl 1'lJ '11 n W1~'U1'Vl al.I L~'1W1~tJ1iJt1'Vl 1 ... 
l.JVl11Jijwaa~aEJL~"!l u1l.J'U1nu-Yilil1 Lrn~al.JL~'1W1~L'VlW~lil'U11"!l~m ., ~ 

a EJ1l.J'U1l.J11'!1nl.J1~ ~\liifil11l.J ~1 L ll'Ua V1\I ~\1~'1 ~ ~ a'lii ~1~1 ~LL a~ , 
m~u1'lJm1~i~L'1'UL'Um1tJ1~illt1L~ellileJ'UL'1'VlV11q1n'1L~LU'lJq1n'1ml.JLLt11tJ~'!lqJ1'llel\ILP11~!n'1WBLYlEJ\IU1\I 

~a1~qi 1 tJ n11,r'lJflel Vl1neJ\lrlmq1n'1~el\ln11.Ww.J'lJ1L '1L U'Uq1n'1LPl1~!n'1 
wm YlEJ\I a'l~mq1n'1i!t1 i '1~~m'Vl11u-l11i1'lJLa\IL u'Uq1n'1wm YlEJ'lvi~a hl vi1n11L umL~1 Luu t u1~~u 1~ 
~1EJ L ~el'1~ 1~iii1Pl'Vl1\l L tln11W\JlJtl1el\lrln1eJV1\l~m ~el\I ~1EJLVllilC·rn~\lnci11 a1Un\11t1nel\l'Vl'lJauua'lJ'Un1) , . . 
i~EJ LLa~a1tl'rn1'Ufil ru~m1l.lm1YiLP1~L ~atJ1~a1'U\11'U Lfil1\I m1eYt1L ~mm'11 nw1~11"!lv11~ ~'lv11Luum11 ~ 
l.JVl1l'VlEl1~EJl.li'.1~avi1m1Pin~1L ~alilau h'VlV~\I nci11 zj\ILU'U~l.J1'lleJ\l Lfil1\lm1~al.l1 ~a [r-rHm1m1f!mn 

L rtvw~U7~7ef?~um: nWU'J tin 7 'iJ17~ 'iff7UL un 7'it.h::LUUfJ.JFJn1q1 nvmJJLL U7tlf'lffJJ7'ilfJ.JLfl'i1!1ff n v 

1£l) Lfl 1 .:i n1)n1)A m~n L yj e:i-W w.1tJ1 ;,~1fl LL6'1 ::n)::tJ 'J\J n1)l.J11il)~1\JL tJ n1) ... 
U):: LiJtJe:i.:if'imq)fl'11il1l.JLL\J'JU~'tiqj1'llB.:!LA)i;!n'1'Wm-W~N (Sufficiency Economy Business Standard 

or SEBS) 

n1)-U''U Lfil~el'lJU~'!lqJ1'!J a-:i LPl1~!n '1Wm Yi EJ\I 1 t1.n1f'lq1fi'1zj\lij'11ua1fi'qi eJV1\I ~\I 
L 'Um1-W\JlJu1tJ1~ L 'VI Piel V1\lal.J~a LL"~~\l~'lJ,r'lJ Ef 'liiatJa11filavl.l1 m ~el\1'11 nV\l'll1~ LL t11'Vl1\l~i~L'1t1 . , " 
11l.Jfi'l!Ji'1~1~11el\l~m51n'1 t~v11L uu51n'11i11l.J LL 'U1'Vl1\ILP11~~n'1Ylm wEJ.:ivi~el hJ ~1m vililern~.:inci11 , . .... , 
Lm'lm1i~EJd (a'Ua11~ nulil~'Ulil1LL"~filru~. ID<t:-<t:-m) ~\ILn~~t1L~elWw.Jt11~1:ff-l~LLa~m~u1um1 • • 
l.J11il1!1t.IL ~el 1 m \Jn1)U1~ LiJ'Uel..:!flmq1n'11il1l.JLL 'U1U~'IH1J1'Uel\I LPl1~!n'1Ylm YiEJ-:i (Sufficiency Economy 

Business Standard Vl~el SEBS) 1~LLn~1tl'n..:i1'Ufilru~m1l.lm1YiLPl~L~eltJ1~a1t1\11'ULl°l1-:im1eY'UL~el\ll.J1 
'11nw1~11'!lv11~ (~1un\11t1 ntJ) .) L~at ~"'\lf'1l.J1 'VlEJ1~m~vitl'nav1\li~L'1'Ufi'l~-:ivi1~n11ci1\IL 'U m1 

-U''ULfil~eJ'lJLPl)~~n'1Ylel L Yl ti..:! L 'lJ.f111°151n'1Lel n'!l'lJ'llel\IU)~ L 'VIP! L ~el L Utln1) LO~l.JW)~ LnEJ19i L ~el\l L 'lJ1L)n1a ... , 
~W)~'U1'Vlal.JL~'1W1~U1iJtJ'Vl)l.JVl1.f1ijw"a~am~'!I 'lJ)l.J\J1Cl'UoWlil) 'Vl1\IL'1~fl1WW'!ltll.JW))~1 fil)'U ~a: W11~1 " . ·~ 

L'lJ W.PI. ID<t'.<t'.ct 



flru~ITT~EJ ('1"1J'1111°i tl'Lil'l~'UmLLa:::flru~, lvctctm) .., , , 
vh m1vi~'1 mJ nl LL uu'11a a-:i a-:i l"i n ~5~ n'1~~ w.1tJ1~u 1~EJ'1 a~ fl~ a-:inu .., , 
'VI~ mH'!!qi1"1Ja-:i LPl~'l:f~n'1vrnL wEJ-:i nu~u~V111~-:i~~'Vl~a\Jl1u wu~1~-ru 
11auV1111EJ'11ne!u~V11~'1-:i'1~'11u1tJ l!l~~ fli.J'11mhu~:::L vi1111~EJ 1~-rufl1111 .., .., , 
~11.Ji'.la 1 'Un1)~~Ln'U-U'ell.J'1'11n'VleJn1) ~11 V1EJLL'1~'1fl1'Vleln1~~1 LL vi-:ith~ LV1111 .., 

1viEJ1 tJm1~~Lnu-Ua11a 1~£Ja-:il°im51fi'1~\JlauLL uu'1aum11~-:iV111~L tJtJ51fi'1 .., , , 
'1qi'1l1~1viEJ LLa~ ~~.m % LlltJq1fi'1~hi1~'1~Vl~LUEJi.JLi.J(Jla1~V1~nvi-r-wv 
LL vi-:ith:::L V11111 VlEJ L~m mEJ\JL ViEJU"IJ1.J1~tl\JrlLL '!l-:iitJfl1EJ L 1.Jth:::L V1111 ctct.m % .., 

L U'U51n'1'U1.J1~ L~n m~.l!l % L U'U51n'1'U1.J1~na1-:i LL a::: b.ct % L U'U51fi'1 , , , 
"ll'LI1~L'Vlqj ~~ % vhm1~1atjmEJL'LIUWLV111! ml"irnq1fi'1~1'UL'Vlqj (l!lo.b %) 

(;)1LD'U51fi'1l.J11~'Vl11-:i <9>b-l!:lo lJ 1~w ~~-~% "IJa-:i'11tJ1tJe!U~'Vl11'1-:J'1~~-:i'Vll.J~"llel-:JeJ-:Jl°imL'Vlci1tfLtltJfl'LI 
, \.I \.I , 

1 viEJ ih:::EJ:::L1a1Lo~EJ L'Um1(;)11-:i~1LL'Vlil-:ie!u~V111'1-:i'1~~a (9)m (±~) tJ ~o % tl-:i~11nfl1111L-U'1hu-r'!!ni1"1Ja-:i 
'U \.I , ·~ 

LPl)~~n'1VielL w EN LL'1~ ~~ % L cSa11u-r'!!qj1'Uel-:JLPl)~~n'1VieJL WEJ-!1'11l.J11Cli111111 m~ \Jn1)\J~'Vl1~a-:il"i mq~n'1 
1~EJ~ 00 % 'UeJ-:Jnci11\Jl1a~1-:i'WLflEJU'1~ViUn-:J1'UL'1EJ , 

tlllcv 'c:r 
~1tJ~1EJni.J'Ua-:ia-:iflm fla 

I Q I - CV &I 4t. I.I V 

(<9>) fl1tJEJ111111LnEJ1num1'111-:ifll.Jfll.Jn'U (Resilience value) .., , 
(l!l) ri1DEJ11~111LnEJ1tl'Ufl11l.JLWEJ~ (Perseverance value) 

(m) ri1DEJ11~111LMmnum111-wai.J1:::111ru (Moderation value) 

(Ci'.) ri1DEJ11~111LMEJ1num1LLtl-:itl'U (Sharing value) 

(ct) ri1DEJ11~111LMEJ1num1~WJ'U11Jij'1-:ifll.J (Geosocial development value) 
~t.J Cit. 11V 0 I d d U ti I 

tJCJn'11ntJ~\J1'Vl11EJ-!ll'lel'Ufl1'11l.J\Jl1-:J 1 VJLnEJ1n'Ufl11l.J'11l.J11Clm'U\Jl1-:J 1 m 

(<9>) fl11l.J'111111riu vi-:ia-:il"im 1um11 ~~·rnm1(;)1Lliu-:i1i.J~LL~-:iun~-:i 
(Iv) m111'111111mL vi-:i a-:il"i m L 'U m~~1vhJ1n']\Jl m1ruv11-:i LP11'l:f~n'1 LLa:::'1-:ifl11 

(m) fl11l.J'11111WLLvi-:JeMl°im1'Un1~'1{1-:ii.Jw1£i'1lU'1"1J , 
'11ne..Jam11Lfl11~~fl1111 '111~'LI51~V111-:iri1u EJ 11 ~111~-:i \11iJ1::: m1 nu 

m111'111111ciLLvi-:iml"im~-:i'1111i.J1~n11'Ua-:ia-:il"in1q1n'1\Jl111u-r'!!qi1"1Ja-:iL1111~~n'1-waLwEJ-:i~-:inci11 '111111'1 

'11u11\Jl1~1~ ri1u EJl.J~1l.JLL vi-:ia~ f1m~~~1'!!~~-:i nci 11'111111'1'1{1-:ie..Ja m:::viu\Jla L 'UL :a~u1 n\Jl a~ n~ru:::"IJa-:i , , 
a-:il"lm~-:ivu~~ m i.J1~m1 nci11~a 

rl1U Ell.I ~111 LM Ell tl'Ufl11l.J L w El 1 nn Al.I tl'U nn'1-:i fll.JLL'1 ~ n11 LL u-:i D'U tl'U .., , .., 

iim111'11~qi~~~ L ~a-:i'11n L U'UIJ11 LL i.J111i'tJ~'Yi'11\1m111'11111~ri~-:i'1111i.J1::: m1LL ,_.,-:ia-:il"i m ~-:i V'Ul'l111u-r'1l qi1 
" t;' I" I " 4 ct <Cll.ot I 4 I Cit. I CV 44 ' Qdd I ' 

'Ua-:i L1111~\in'1Vi a L ViEJ-:J~"ll'U na11flafl1'UEJ111111vi-:i'1'U'111111ri'Vim mrum111'111111nvi~'U'ULL 'Vl-:ia-:i fl n 1 
411 

LtJm1L~e..Jam1(;)1LD'U-:i1'U~LL~-:JLLn~-:i (firm's capacity to deliver strong performance) fl11l.J'111!11Cl 

LLvi-:ia-:il"im~~~'LIL'Un11~1Wi.J1n'j\Jln11cUV11-:JL1111'l:f~fi'1LL'1:::'1-:ifll.J (firm's capacity to endure social 

and economic crises) LL'1~fl11l.J'11111~Cl~~~'LILLvi-:ia-:il"im1'Um1'1~1-:ii.J1:::1EJ'!!tl~"IJ (firm's capacity to 

bring public benefits and happiness) 



1'Ll"1Jru:::~l°i1'Llt11,J~1lJb~e.i..:im11,J'l"lB'llwmru b U'U"11 bb tJ".lJi'tJ~Vf 11 ~Fn1i,J'111,JT;m 
1'Llfl1".l~1Yl'Ulfl~\9ln1"HU'\ll1..:JbY'1".l'l'l~lllilbb'1:::~..:JfllJ (firm's capacity to endure social and economic 

" 
c~ses)"lJei..:iei-:i~fl".l~~'lJ 

. ~ ' ~ 

®) 1°11'Llt11,J~1m1e.i,:i11iJr11,JntJiJ"11:Sl'viViih.J1:::~h15m'l"l c;i'..:iu 
" ' 

(9). (9) l tJ ~ ~Yl 1~fl11lJ~1 fl' ru bb ri::: l-1-:i b ii 'U -lt -nJ 'U 1'U1~fl";i1/,J~..:i'\111..:i~1'U~tJPi1 ., ' 
tJ~m1 Lbri:::/Vj1fJ m:::m'Um".lv11..:i1'U 

(9). 1v) 'U ~,;'VliJ fl ri 1 fl~~ ..:i b?l~lJ bbn::: ?lirtJ ?ltJ tJ fl ".l :::'lJ 1tJ fl 11fr-nJ'U1 'Ul ~ n "j "j/,J 
' 

1'U~'Ufi'1 'lJ~m1 bbri:::/V11e:i m:::'lJ1'Ufl1".l v11..:i1'U"1Je.i..:i'lJ~~'Vl 

<.9l. m) 'U ~ ,;'\11iJfl1 ".l tJ-r 'U b tJ ~ tJ 'lJ fll::: '\J 1'Ufl1'~ vl 1 -:J 1'Ue:itJ1 ..:i ~ e:i b ~ e:i -:i b ~ e:i 1 ~ 

®.er) u~~'VliJm1~vr\911llm".lfr-nJ'Ulb'Vlfl 1 'Ll faffi VI~ 1~1~moff e:i..:inuu~,;'Vl 
®.ct) 'lJ~~'VliJ m1fl1vrfl11ru1bri::: b\91~ m.1 'V'l~e:i1,J~ 1'\lj-ru~ ,:i~ mlillil::: bn \91~'U l191ti 1~ 

(9). ti) '\J~~Vlilfl1"j11\I bb~'U bb'1:::~1b'Ll'Ufl1)~1lJbb~'LI~1~11..:i11 
®.b'll) u~~'VliJ fl1)~\91 m1'\111..:i~1m '\llfl 1 'Ll fa~ fa t1:W fl 1".l1 1-:i 1.b~t11.Mm n u fl111-rr 

1.1.ri:::~-nJ'Ulb'VlA fo faffi 'LI~'UA1 u~fl11 1.1.-a:::/V11eJ m:::mtJfl1".lvl1\11tJ~1..:iV1ii1 

(9).G) u~,;'VliJm1u~'l,n1.r191m1e:itJ1-:i:Wth:::~'VlTim'l"lv111~ ~'UA1 bb'1:::/V11e:i 

u~m11 Vlll~'Ll M1'um11,J~1b ~Iii 1 m:S..:i~1ru"lltl 
l.!J) ri1'Llm.1~11,Jb~ti..:ifl1 1rnY1miJ"11~1vr~ihJ";i':::~'VlBm'l"l ~..:id 

h®) 'l"lirn..:i1'U writivr 11ilu1m~~'1Jrl'Ufl11l.Jt11fl~1rnfl 1 m1'U~1"1fol.le:iuV1mtJ 
hl.!J) 'l"lir fl..:Jl'U 1~ m'Vlti \91bvrti1~ ~1bll'U b 'l"l";i'1:::iJ fl111,J1' u~ \91'tle:iu~ e:i ..:i1'U~1~ 1 u 

' 

hm) 'l"lirfl..:Jl'U'l"ltll tl1llvl1~~'1\91b~e.J1 ~-aflri'1:Wm1t1~..:J'l"leJ tlil ?l..:J'1\91 
, \) \I ~ 

lv.Ci') vruflnuvm1tJ1l.Jvl1..:J1'U1~iJtJ"j:::~'Vl5m'ji'j1,1,ri:::tJ";i':::~'Vl6mu.11n~?l\91 
' 

l.!J.cr) 'ji'jirm 1'U 1.m'tl'U:::'QtJ?l"j'.if1~1..:i1b~e:i1 ~..:i1'U~1 b ~9)~~1..:i 
lv. ti) Vlirm1'Uv11-:i1'U~b~l.Jl'ltJ 119J'Llb?l19)~'U 
®.!11i) 'l"lirfl..:i1'U'l"lmmm1m"LJuruvn"LJei..:iu~~'Vleit!1..:i~~'1vr lvrv w 1'1iv111.1.'lJ'U"llfl1 tJ'iil ., ' 
lv.G) Vlirfl..:Jl'UblJ'U~~iJb i.11V1lJ1tJ L 'Ufl1'Jvl1..:J1'U 

" 
lv.~) 'l"lirrn1'UiJA111,Jflvr~1,~1,J1'Um".li-nJm~'UA1 b1.ri:::/V1~fl u~m1 Bt!1-:i~m~ei-:i 

m) \011 UCJ/,J ~1m~ e:i..:i f1111,J 'fl eitJ1 :::m ruiJ "11~1 vr~iJ tJ1 :::~'V15 m'l"I ~-:id 
•r1. ®) u~,;'Vl 1~iJ'U fou1 CJ~-:i b?l~l.Jfl1".l"ll1 tJ ~'UA1 1. 1.61:::/V11fl u1fl 1".l ~~..:iV1 1'-:i 

' 

m.Ql) ~'U~V11";i'~'1~1\lfl1 h'1\1'1\91mti1 m:::ti:::nm~~'U~?lvr hJ1'1i~u~Vl1".l"lleN 
'\J 'U ~ , \I 

u~~'Vl~ilei11iJm11,J'11m";i'ri~~vr b~/,Je.i 1 tJ 
' 



Ci'.') 1"11\Jm.d1lJL~eNn1)LLU\lthJn'Ui1(;)1.ff-rlil~ihh~~'VlBfl1'W ~.:i-d' 
Ci'..<9l) tJ~,_;'Vl8'U~vi'1::; 1 ~rl LL'ti'lb oU1L~tJl.J'l1l.Jfl'1n1) 

" 
<i'.'.l!i) u~i.;'VlV'U~vi'1::;?ta'U1"1bb6ll.:i1~ii?lmi.rnt1111n~'U .., 
cs::.m) u~i.;'Vl8t.1~~'1~ri.:i~1'Um1l.lv1e.i.:im11 'U~'Ul"11 t.1.'1~/vt~a u~m1 vitJ~-cl'Vl 

hhnm1~wivua'Ue.i.:i 1m ~nu1"1bb-ci.:i 
'IJ 

ct) ri1tivll~llJL~e.i.:im1w\Vllt.11niJ'1-:iril.Ji1~1~1viviihJ';i~~'Vl5m-w ~.:i.Q' 
'IJ 

ct.@) u~-cl'Vlii rn~m'Um1a-:i ba~lJ-wi! n.:i1'U 1~ae.in1 tlw\Vllm'l111'l1'Ue.ici1.:iL u'U1~uu 
' 

LU'U';i~llu 

' ' 
ct.ct) u~-cl'Vl:iJ n1'~l.Je.JtJVll.J1t1'l"li! rn1'U~ 1'U1'UVIU 'lL Vi m-11\!1'U~ 1'Un11W\Vll'U1'1 .:iri11 

AQJOQ.- ~ I Cit 4 QJ 

ct.-.:,) 'U';i"cl'VlVllL 'U'Un\lm1lJL 'l"l tl?l1'U\Jl eJ'1J'UtJli';i';ilJL 'U tJlJU';i~ L 'W ru LL'1~1 \Vll'Uli))lJ 

B'U~ .:i1l.J'1J eJ .:i'1.:irilJ aci1.:i al.11 b?llJ eJ 

ct .G"J) u ~,,;'Viii m 1l.Je.iuvrm tJ 'l"li! n.:i 1u ~1'1J1'Uvt~.:i L ~av\ 1.:i 1t.1v11u n 11-W \Vll'IJ1 

ct.~) 'U~ocl'Vl'W tJ 1tJ1lJvi \)~ bb?l1.:JV11'1"1~ 'l\l1'1J'Vlli1 bb 'Vl'Uvia~m~l.111m'Uamuviv\'1 'l1'1J 

1 'Um1r..i~V1 bb'1~/'V!~B 1um11~u~m1 

ct. @o) u ~-clvt-w v 1 ti11Ja.:i1'U-rn"cl1vt-r'W t.J1 mli11l.J vt1.:i -01w·in~11 ~1vt-ru 

r-in.:i 1u1~v 1 'Wri~-:i-d''l"lu11 li1n'11 'Um1?in"cl1viii bb u1V11.:i 1 tJm1~1 btiuli1n'1 \;rn.J 
' ' 

~1~11i1 bb 'v1.:irhtiEJl.J~1l.J~.:i mi 11'1d1fl?7J.1fl7JJ75fl 1un7W 'li~V'ucr:J 1 unnu 'li~V'LJZ Uf'm 7WlleNi;J'U n~ 11 fi a 
\I 

L tlti~tl 11J1'11~u~i;'V1wd.:i i1~1t1Lb tl.:i'Vl 1.:i m1\11'111i1vi ~1 l"l rub~ m Vi mJnui"1LL "ll.:i iie.i'1 m1~1L\Jt1.:i1uvi bL '11.:i'li'u 1~ 
\I ~ 'IJ 

1 u1J1'111iivi~1 L titin '1n11l.lvi1.:ili1n'1a ti 1"1R'1i1m111Vi.:i'l"la 1 '1a-:i LL'1::;i1 l"1 R'1 L ~itl ';j~ ~1lJ 1n n11 ri~.:iV1~.:i'1Ja "" n R'1 
, " " " \J \J 

~.:JVllJlil 'l.ltl f)\11ndLL~1li1 n'1 L tlfl11~ f)"cl1~.:J n~11 tJ\lii fl11lJ'11lJ11Cl'VltlVI 1tlfl11lJ tJ1 mhtJ1 fl'Vl1.:J Ll1!)"cl;) n'1 ' ... 

bb'1~'1\lAlJ fl~11AB '1::; ?111J1 1Cl~1'Ulfl~\Jln11ru\Jl 1-:i 111il~\Jl'181iilJ1 \3.jijiJt1JVl1-flv 'l~el.:J LL'1~\JlffU-rtJ~tln11 

L tl~ m.J LL U'1'11uan1'W U.11i1 ~ tll.JVl1'lli1 n'11~ L U'IJ v tl1'1~ LlilEJli\Jln 1 Iii L ~ v )t)\j ~tJ~'U 1"11LLn~'U~Vf1) vti L'1lJeJ 
' 'IJ 

vhvvi alil li1 n'1L VI~ 1-d'fJ .:iii fl?7Jlfl7J.17Jf) fonnflf7~U5~ f mfUW/Jvl1 El n~ 11 fi eJ fl'U~11\J '1 ~ij nfi-:iu~ocl'Vl 
' . ' 

1 'U\51'U::;vib th.JU ~ocl'Vlviiim1l.lfo~lil'l1tltJ\;)tl '1-:i All Lb(l::;~.:i Lb 1 Iii~ tll.J ... 
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L~tJwu1111Jl-as1tJq-an'11Jl111tl~'t1'1J1'Uv.:iLA-a~sn'1'Wvb-Wt1.:i'Uv.:imw'Vlt1-a::ntJa'Ub~v~IJlmvrn-a-a11'U'U1~~v11 (u'1ti.) 

L~EJ m~~'Vltl~:::ti''U~m ~vv1Jl'11'V!m1l.J'll'U1~ ~til.J ('U'1EJ .) 1~tl1 Ltl1~1~1'~'11 n.:i1'Ui~EJ.ffi tl1 i 
' 

1 "Wm1'1.:i L'1~l.Jm1tl1:::~n1J1'1 ~tl~'!lqi1'lle.i.:i Lf'l~~!n'1YitiL VlEJ.:i 1 "Wq1n'1~.:iL tl"U~nA'1'lle.i.:iu'1EJ. ~1EJ 
.. ' ' fU 'Vll.J1 : 1ti.:if'l1'1vi11'11~EJ '1'll'111fl n'Uvi:::uvi1 

' ' 

m) 1w~.:inT~An~1b.yjvW~'U1~1~1'~Lb"4.:ifl11~~.:iv'U'UeHv.:i~n·rn~n'1L.yjv~~'11 • 
~,(9)~~1'Uei.:i~n-~5~n'1'9l1~tl-r't1ru1'Uei.:iLA~~~n'1-wm-Wt1.:i ,r'U'9lv'U~ ID 

d.t • QI d.t 

Lfl1·m1'~1~tid ('1'U'111r1 tl'U'9l:::uvi·m":::flru:::, l!lctctct) LU'ULfl1.:im1~mtiti.:i l~t1i1 
' ' 

1 l'lmh:::G1.:il'l L ~ ClW~'U1rlij tl 1 'Um1tl1::: Lij'UtJ'lrl n151n '11'111Jl.J1\J'l)~1'Uli1n '1 Lf'l)~~n '1Vrn L Yl EJ'I LL":::ej'tJ1::: Lij 'U 
• \.I • .. • .,,. \.I 

ti.:irim51n'1m1.1ml'l1~1'Uli1n'1Lf'l1~~n'1"WtiLYlt1.:i1~nuri1i!n.:i1'Uflru:::m1l.m11~Lf'l~L~titl1:::'11'U.:i1'Ulfl1.:im1 
• 411 , .,,. 

at1Ltiti.:i1.11'11n"W1:::11"!!~1~ (ri1i!rn1t1 nth.) l~t11off.LJ'm.m'11nti.:ir1mli1n'1Lf'l1~~n'1"Wmwmffi~-ru11.:i1''1li1n'1 
\.I , .,,. • 

v-ie:i LYlti.:i~.:i~~th:::m~ l~ti ri1-Un.:i1t1 nth. l~t1'11ii11n~.:iLfl11:::~fl11ii LLl'ln~1.:i1:::vr:h.:im1~1 L'lit1li1n '1 
' 

1~v~11tJnum1~ 1 L -Ut1q1n'1tici1.:i~.:i ~t11'11iiu-r"!lqi1'Uti.:i Lf'l1~~n '1'Wti L Yl v.:im ii'11 v.:i1'Uq1n '11~ ~.:i1'1111.:i.LJ1.:i~ 1.:id 



m11.:iLmvmVim.JA1111LL~nl'h.:i 1::vii1.:iLL'lJ1V11.:itliju~1um1~hLuu~~ihrn~1.:i~.:itium11tl~"tlqp 
'llel.:!Lf'11'l-J_!fl:\l'W el L oW V.:! n'U LL 'lJ1'Vl1.:itlijmi1~ vvf 1 L ti 

LL'U1Vl1.:J L 'Ufl1')11i1LU'U 

li')n\I • 

@) fl1'i:5'1ilfl1'ii'~'Wtl'i'ilJ 

LLl-i~tl.:Jflfl'i 

l!:>. fll'i'11ilfl1'iVl~YW1fl'i 

ll'4~tl 

U.'U1Vl1.:i~11tl 

Y1un.:i1uL lJuVl~YHJ~U'UtJ.:itJ.:ifi" m 1 "1m1ll~11'i'cy Au~11'i''IJ u.viiJmm11 m'ivi1n1 h 
tlUfl1'i'1.:JYJULYitJYIUfl,nULvi1") tlUfl1'i..-i1n1h1"1 

erntl'l-1\JVl~m ~1'1Jtl.:i 
" ' 
hi'1~1~f'111ll~tl .:i fl1'iL'U~'U ri'1Vl~tlU~fl1'iLn'W 

f'l11lJ~1LU\J ~.:J'i1f'l1LLUU'1lJL Vl111'1llt.J'1 LU\Jfl1'i 
' 

'1~1.:im1J.J~ll~uifl'WwCJ~tmnu'1nri'1~.:iV1J.Jlil 
" 

1lJ 1 'tiLLf'i'1nfi'1 L vi1tlu t.J~111nruith1~tJu~ fl1'i 
" 

u1.:ititi1.:iti.:imJ'U11ilYJ'W uvi111tJu1 \IVIV~.:JAlJnu 

vim iitl.:i 

'1~1.:iA11J.J~ tJ.:irm L 'U~'IJA1Vl~tlU~fl1'iuti 
v • " " 

111'1tllilL1'11 ~nfi'1Lvi1-Uu~11'i'qiVi~lil ~.:!'i1f'l1 

LYiti..-i1n1 h'1.:i'11il111'1tililmn ~ufi'1'U1\ilV1u " ' . 
bM1 ti.:iu.li'111tiuL\IV1 tl~.:iAlJ 

Ci'.. fl1'i'11ilfl1'i fl1'i L~\J U.'1::Vl\J VI~ m~CJ.:ifl1'i'1~1.:JVIU CJtllJ'U1\ilVl'U L YitJ~.:if'lJ.J 1l.i '1~1-:iVIUL Yiti'UCJ1 E!li'in\I 1l.iCJtllJ'U1\ilVl\J , " " , 
L uumw~1.:ill'1f'i1 L ~J.J 1 ~L ~1'1Jtl.:JVl~tl ~ntl~'\JLL~ L Yi ti ~.:iAJ.J L uum'i'1~1.:ill'1f'i1L ~" 1 ~ 

" " , " 

<t. fll'i~\ilfl1'it.J~111 LL'1::Vl~tl t.J~ IJIUUU Zero Waste LL'1::CJtllJL~EJl'i1H~1CJ Lean Operation 1lJEJtllJL~t1n'111-ff~1t1 

~1.:iVIU1L Yi1.1~n~1"'.:Jf'llJ LL'1 ::~.:i u.1111'1m.1 
'W"'-l.:J1'UVl\ilLL Vl'UL U'UL~ l.l~ Lfl'1~1 

tJ~fl1'i ~1.:JVIU1LYiti~n~1"'.:if'llJ LL'1~~.:JLL1\il~tllJ 'i1lJti.:i 

fl1'i Vl1'W"'·H 1'UVl\ilLL Vl'IJ 

Alilri'u~.:i1 Vll.i") L 'W~'UA1 tJ~fl1'iLL'1::m::tJ1'\Jfl1'i 
1 utJ.:if'1m-X~VllJlilL YitJvitJu hVlei"'.:iAlJ 1111m U'Ufl1'i 

1'ffi''1l1lLL'1::t;)iiU'1)ty1~tl.:!~\J 

L U'IJ'Ui' ())fl'i'ilJ L 'U~'UA1Vl~tl\J~fl1'iL vi1i!'U 

hiL ii'uui'111m'ill 1 um::u1um'i~u'] 1l.iL uu 

111vu 1 \IVIV~.:iAll 11l 1~m1l.J~11'i'cyntJfl1'i1 i 
') '1 l1l LL'1:: JJiiU t1J (\!1.X tl.:J ~\J 

Hish Risk, Hish Return. 

'Uamvi iit1'11nifLL'11 Fl ru~~1~EJ ('1'll'111fi tl'U(;l~tJi;i1LL"~f1ru~, ~ctctct) ei'-:il~ 
" ' ' 

~.:iLf111~~LL'U1'Yl1-:!tll)u~l'l1l.J'11 CJ -:!1Uq1n'1'lJeNq1n~L~)'\j5ifhlYltlLTI CJ -:J ~1ne:i-:ifim~-:imh1L~BLU'ULLU1 vrn1 
hmT~th~ Lij'U ~,:i~eiltJif 

rn .(9).(9)) iimll.J~ f111lJ~'UCj~·1Hl'U~e:J~-:JLL1 ~ '1eJlJ a-:Jf1l.J LL"1~U1(;ln1)l.JL{J\J 
fl1UEJlJ11lJ~U~1U~L UU1tl511lJ ... " 

rn. C9>. ~) ~U~V111tll)lli11'1 1lJA1UEJlJ111lfl11lJ~ fl11l.J~U~~'1leJUvle:J~-:J LL 1~~Bl.J 
~-:Jfl l.J LL"~tJ1Vlm1lJLUU~1Bci1-:i1~nU\"lUn-:!1'U~~U1 



Q'l.<9l.Gn) ~U~'Vl1'l'OJ1n[l1tJ 1 'UL ~v-rm!l·11°i1\jtJ1J~11Jl'l1 1lJ~ 1'11 1lJ1'U~lil'llffU 
" I ~ I.I QJ IV f ' 

llltl'1.:ILL11il'1BlJ '1.:JfllJ LL'1:::'U1111m111 LL'Vl..:Jv..:Jflm (Succession Plan) 

m.®Ci'.) n'1m'l1l 1 ~w,Y n..:i1'UL Yiv(;lvntl1fi1utilJ~1lJfl1 11J~ fl111J-ru~l'l'llffU 
I c:. i.I a.I CV ff 

111B'1..:JLL1\il'1B1J '1..:JfllJ LL'1:::'U'J(;ln1'ilJ'IJB..:JeNflm 

m. (9) . ct) n1 'l A I') L ~ mmi1 n.:i l'U 1 'VllJ ii L~ tl'i.J 1 'IJ L~ tl1nul'i1-W tJ lJ~11J m 11!~ 
Q.J Q I Q t.I Q.J QI tf,.I 

fl111J'lUt:.ll'l'llBUlllB'1.:I LL1l'l'1BlJ '1-:lfllJ LL'1:::'U1\11m".ilJ'l11JBEJl'11tl 
" 

m.<9l. ;:,) 'Vl~m~t1.:im1tl'1l'IWi1n.:11'ULYiv-rn-·ci11'i1uvlJ~11JLL vi.:iv..:ir1m 

m.lo:J) fl1'l~l'lfl1'l'\Jflrnm LliltJiiLL'U1V\1.:Jmm'Ufl1'l\9\i1'1'1B'\J rrl LL'UlV\1.:1 ~..:id 
' 

m.~.Gi) m1n1'Vl'Ul'1'11J 'l".i '1'U:::'Vl~n (core competency) (;l11JA1Uti1J111J 

LLvr..:i'\H'!lru1 Ll'l'l't!l~n"OJ-wm~r.mtl'U~1'U'Vlti.:11'Uni1i9l'IL~Bn-wtl'n.:11'U hnJ nTiW~'\.J1 m1tl1:::d1'Ut:.1'1 ni1 ... ... 
0 ~ 0 I 

vnnu Lrn::: n1'lL'1v'Ulll1L'Vl'U..:J 

m.lo:J.lo:J) fl1'l\i\LL'1Wtl'n.:i1'\.J Ll'ltJv.:lrlmLL'1:::t:J'u~'\.11'l vci1.:J'OJ~ .:! 1'0J 
" " 

m.lo:J.rn) '1.:!V\'UW~'U1Wtl'n.:11'\.JVJm:::lli'uaci1..:it'imi1v.:i 
' ' 

m. ~.Ci'.) ni1w~'\.J1wtl'n..:i1'U'\.Jan"OJ1n"OJ:::-W~i.nV1n'l'J:::LL'1:::f1111J~Lfimnu..:i 1'\.J 
" 

LL'11 fi.:1111Jfi.:1 VJn'l'J:::~illl~'LI"l ~1lJL~tl1tl'\J.:!1'\.JLl'IEJ\11'l.:!lii'1tJ 
'11 . b. ct) f11'l~ .:! L'1~1J 1 ~'Wtl' n .:11'\.JL'(l 'U Bm 11Jfll'l L ~'ULL'1::: f11 'l ii ~1'\.J~11J b 'U f11 'l 

(Management Development Plan) 

m.lo:J.rri) n1".i~..:JL'1~1J 1 ~'V'ltl'n.:!1'Uvl1tl".i::: LtJ'!lti~B'1..:JfllJ 

m.m) ni1~\ilfl1".ifl1".ilil'111'1 tl'lviiu. 'U1·vn.:im m '\.Jfl1)lll".iT'1~au b LL '\.J1VJ1.:i 111.:id 

Grun.COl) iini1n1'Vl'Ul'l'llBUL'lllll'llv-:ivi'111'\L ~Bm1L~u Llil LL uul'im.1Ltl'Ufivv 1 tJ 
Q'l . tn. l!'.>) tl1m111~B'lf11'l'lJB.:IAAl '1 nA'1 LU1:::'\J~'UVl'lJB..:J~.:lfllJlJ1 b m '\.J f11'l 

" " 
w~'\.J1u~m1 LL'1::: ~'UA1vci1..:i~m~a-:i L\iltnU'Uf1rufi1~'1nfi'11t'l'fo 

' " 
m .m. m) ".i :::uu fl1".ith::: dJ'Ut:.1'1m111.W..:iwv1 '1 LL'1 ::: m1fo.Uc:i~B..:i L~tJ'U'll B,m nfi'1 

" 

m.m.Ci'.) m1t111lll'1~U~B.:!~'\.J1J11 m '\.Jm'l-W~'LI1~'\.JA1 , 
m .m. ct) iim1~.:i11ri1ti ci1..:i tJ~li".i".ilJlll11Jn'11 nm".i\9\'11\il , 
m.m. ;:,) -rrn!l1m111L U'U~t11VJ1..:im11i1'111il~1wnw'1n'l'Jru'IJEJ.:J~'UA'1 ~n"rJru::: 

" 
'lltM~'\.JAl~LU'U tl".i::: LtJ'!lti LL'1:::tl'18\il.iltJ 

m.Ci'.) f11'l ~1'1 f11".ifl1'lt:.l~lllLL'1:::fl1".i1 ~U~nl".i fa vii LL 'U1V11..:Jm-nh.J fl1".illl".i1'1'1BU 
" 

ct LL'\.J1V11'1~.:lij fiv 

m.Ci'..COl) "R'1il..:ifi..:i~~'U1'Un~'Ui'V'l'W'11m'll'\.J" t1..:ifimf11il..:iei..:i~~'Uzj..:i".i11JC1..:i 
" " ~m~1'1.J11il'11'UL~tJ ~-:i'VllJl'IL"li'LI'1nri'1 'Wun.:11'\.J ~~1'1'Vl11'1i1'1~u ~..:iLnvi'1BlJ ~..:ifllJ 'lllJ'll'\.J L~ti1~11m1~l'lni1 

" " '\I , , 

vb.:i 1'11Btl1V\1'U~~L tJ'Un1".i?t~1.:ifl ru l'i 11 'U"11~'\.JA1~1'Um:::u1'Um1e.i~111~'UA1LL'1 :::m1 ~1L \jw1'U t vi tJ 1 ~ . , 
m1lJ'11ri'ruLL'1:::~1l.d'.lc:inuVJn~1t1~L~tJ1-LJ'v..:i '1nfi'1 -w\rn-:11'U ~.:JLL1l'l~B11 LLuu~..:iv'U 

... ' " 



rn . ti.'..~) " ~1lJtl'l.J~11\I " (Co-Creation) 1~'Vln~1 CJ~111tl'lJn11 tltl f'ILL'UUa'l.Jfi'1 • 
Vl~tlU~n1':i L6li 'l.J i;in1"11na1'1.JfJ111'1.Jfl11 tltlf'ILL'UU VfUn·:n'U 1~m111L~t1-U'm~'l.JtlbL '\.rn LL'1~r11 \i\l~\l~\ILL 1viiKei11 

'U 

c;n.ti.'..m) " tlfoth 'li<nime:iti1\l~mrjt1\I" ~\ILUt1m1tJ-rutJ1\li<ni'U1 m~'U1'1.Jfl11 
' ' ' 

e-i~vi m1 ~1L U'l.J\11t1eici1\l~mrjt1\l Lvm 1off-U't111'1eJ1\IB\ILL'1~tl1'u Ltl'U111vi1~1'U1 'Um1v11\11t.11 ~~~u 
'U ~ 

rn.ti.'..ti.'.) "vl1 Lfi 'UL ~ tl~\I LL 1V1'1 tl11" m11 ~m111'11r1i\jO'U~ \I LL1V1'1 tl11LL'1~~\lfl11 
)tllJ 1h\l.:J1tJVl~tlbL"1~\ICJ~Vl~t11"11LVI CJfl11'1Vl'llv\I L~CJ11'1~~ nTm11\ILfl~tl~1 CJ 

rn.ti.'..ct) " fl'U )~L UVl"il1 nfl'ULn \I LL'1 ~fl'l.J&i " fl1)~1 L Ut.1\11'1.J LvW 1 ~m111~1r1qi 

n'Uflti "Wi!n\11'1.J ~ti.:iLri\ILL'1::Lll'Ufl'U~1~Luvi~.:nnmv 1u~1"Wi!n\11'U LL'1~'11vvn 1tJae:i'lr1m i;in\"l1 ~\lfl11 LL'1:: 
'U 'U 

rn.ct.G)) LLtl1'Vl1\11t1m1'\.J~ '\.-n':i~VI fl111 ~Lfivit11'vim111LL'1~L 'Vlfl L 'U l'1~ 

rn.ct.~) 1~'\.J'ULL'1~ni;i 1n~i!um..t'U'Ulvtm':i:i.JbL'1:: L 'Vlfl 1'l.J fo~ LVltJLO'Yn~vti1\I ~\I 
' 

v1Tuufli;i1m LL1:1::m1~-r1\lt1\lrim111nue:i.:irim 
' 'U 

rn.ct.rn) LL'U1 'V11 \lfl11UijU~\11tl fi'1m':i11 ~-r'U~V1'1ltl\J 1'1.Jm1~Vlf11':i 1 ~LfiVI 

rn.ct.ti.'.) ~U~Vl11'1Jtl\l'U~~Vlii m1'11 Ltl1f111D1 ~ LlJtle-Jm;'Yltl 'll tl\I nT~i<ni'U1 
'U 

'1.Jlvtn1111LL'1~ L'Vlfl L t.ifa~ ~ii~titi\lrim hJ'lm'Ufl1111\ILLe-J'U 

rn .ct.ct) ni11°\'1i1.:ifi.:ie-1 1:1~YHi'll tl \I f111i~ 'U1'Ull11n1'l:l.JLL'1 ~ L V1 fl L 'Ufa U'IJ e:i ..:i 

ti'lrim~ii~tit:Ji'.ici1'U 1v1ci1t1L~CJ 1 'U~·!lfl:U 
'U 

1lJ cva 1 cv 

LL Vl'1 \I'll tl11 '1 LLl;l:: flt.11'\Jt.l Vl'1ltl'\.J€l CJ1\1'1!V1 L "il'U 
'U 

rn. ct.~) '1nfi'1 LL'1~~\lfl11lJciTU ~111 l 'UnJ~'U1'U n11~11'1'U1111m 111 l 'Uv\lrlm 
'U 

rn.b) fl11~Vln1'~fl1111L~CJ\l LVICJiiLL'U1'V11\lffim'Ufl1':ivt11"il~tl\J rrl LLtl1'V11\I ~\Id 
c;n. b.G)) m111\I LLe-itin 1~ \lfl'U m1th~Li3ufll nvmmL'1~~<nit1 1vii!n\l 1t.1 tici1-!I 

' " I QI V ~ Q.I tJ II.I 

111€JL'Utl\I 111J'Vl\11J fl11'1Vlfl1':ifl11111'1Jtl\l 'Wt.lf1\11'U 
'U 

"' ... c;n.b.~) fl1)1JIP!(l1Vl'VJV!(llf1V!'11CJ 

rn.b.c;n) m1iJe-i~viifo.1'1~V!mnV!'11CJ IP111Jfl111l"li1'U1i\j'lJB\lU1~Vl 
Q'l. b.ti.'.) fl11'1\l'Vl'Uvti1\l':i~iJi;i1~l\I ii f11':itl1Vl'l.JV!el IP111'11'UV11-!lfl1':iL~'l.J~CJB1Jfo 1vi' 

' 
1111fi-'lii f111Utl-!ltl'l.Jfl11l.J L~ !J-!l'V11\lvl1 '1.JellPl':i1Vltln LdCJLL'1~ell11':i1LL'1f1LD~CJ'UL~ 'l.JIPl':i1~1\ID':i~LVIP1 

rn. b .ct) lJfl1 ':i~ Vl lP111Jm1"iJ~v'\.JnJ~\J1'Ufl1':iU5U~\11'U L ~v l ~~ '1.Jrl1/U1 nl':i 

rn. b ."1) iifl ru::v11-!l 1 '1.Jtl 1:: LlJ'U fl111J L~ v \l l '1.J e:i \lrl m LL'1::iJn11Vl'UV11'U 

(Review) fl111JL~CJ \ILVI CJ rH1.1::m111m1u1~'Vl (Board of Directors) 

m.b"I') m1~i;im1n1'~L~'U 1vivi'JbLmvrnffim'Um111111"iJG1tl 'U ct mnvrn ~\Id 



~uni.®) -rfl~1b'1~t.11.f11'V'lvt1-:!)1f11 b.h.l-:iL°IJ'U~~)1fl1Lvltihl.l~\Jl'11~'lJtl-:JfiLLoU-:J . ~ 

m.'111.r;n) L -U't.1'V151311'11'lifl11G'l-:J'Vl'U~ Ln~'11flfl11l.JL.iJ1 L'1 L 'ULL'W11 °1Jl.J1~t.l~t.111 • • 
rn.'111.<i'.) -rfl~1L'1~t.11m'V'l'lla-:JB1J111~1t1'V11-:irn1L~'U~1-:i1 L'li'W B1J111~1'1.Jrhh 

,, 
I I.I Q.I I c:il I Q.I 'Q. 

l'ltll'l'U'Vl'U tl1'1)1'11'U'Vl'Ul'ltl'Vl)'V'lt.1'1'U • 
rn.'111.<t) ij'U1t.1U1t.IU'Uc.JG'trl1hLvlml11iJ'l~'U1fl1-:!fl11~~'U1~-:!fll.JLLG'l~~,:ibb1~~ t!l.l 

m~fii'ia 1 'UrnT1.h~dJt1a-:ifi'm51fi'11J11l.l'11t.1.:i1t151n'1 
~ . . 
ci ' 'Q.I 
'Vll.11 : 1tl-:!1311'11'111'111t.I '1'lJ'111fl fl'Ul'l~Ul'l1 • • 

. . . 
4 QQ.I I I er! I 4 QI ~Q.I 

'11 fl fl11131 fl~11'1t.ltltJ1-:J \Jl ab 'UeN fl11'Vl'U.:113\1'1111~'Vlc.Jl'Ul.J1 c.JG't-:J 1'U1 '1 tJ '11l.J1W \Jl BU 

r\'1ml.IL t1fl111~t.11111 mh-:ii~ L'l'U flci11fiatJ-r"llqi1'lJa-:i Ll311~!n'1Yl vb Ylt.1.:itf t1 '11mwth~~fl1J11 ml'i''1~ .:i 
L 'Uti.:Jfi°mo1fi'11~t.151n'1Ll311~~fi'1'V'labY1t.1.:i~,:iflci11tft1'1~ij~fl~ru~ ~.:J~tl 1 tJU , , ... 

<9l) ijc.JG'lrn1tl1~flvurn1~bb -U.:i-LJ't11m t11J1G'l1~ LbG'l~~'Ufl.:i 1 t11~t.1~m1 
®) ljm1l.l L~t.1.:i1 t1m1tJ1~ fltiu fl11~1 1~ t.1'11m1t11J1au-runu m1L tJ~ t.1mL tJG'l.:i 

L '1..1'1m~LL 1~~al.l'V11.:io1n'11~v~1.:iijtJ1~~'Vlfim~ , 
m) ij'Ul\Jlfl1)l.J L 'U~'Ufl1 U~fl11LLG'l~fl1~U1'U fl11vl1.:J1'U'1.:J ~.:J'11l.l11fl-rfl~1'1fl1'1.J~ 

~ 

fl11l.JLD'U~i.11vt~.:i L '1..11'1'11~ 1~1'1G'ltl~b 1'11 
~ 

a.:i fi'm1l.l i'lJa.:iu-r"llry1'lJa.:i Ll311~!n'1~a L V1t.1-:i1 t1.f11F1~1n'1 fl11vt~.:i'Vlm11~~r.J1'1.Jm 
ljm n~a~'1~ n1vt'U~-ii' m'1'WmL 'U~ L 'U m1tl~i.:M L :a.:it11t.1u1 t.1zj,:iijm1l.l'11ri'qia~1-:imfl1'Wrn1'1~1-:i fl11l.l'1l.l ~G'I 
LLG'l~~.:itit11 ~numF101n'1LLG'l~1~urnl311~~n'1'lJa.:itl1~L'Vll311 'Vlt.1 ~.:i~a 1 ud , ... 



@) ~~'U1 ~6llij LL 't.1~f11111 ~\I ~'Um11tJ-r6llqJ 1 '!Jv\I Ll1!'li;!n\l 'Wm YiE.M (Sufficiency 

Ec~nomy Sustainability Index) ~1vr-ruu~,;''Vl'1\il'Vln ti t1'Uh.11'l"1\ilV!~ n'Vl-rwv LL '\.1\l'l.J1::: L 'Vlf'lh1t1 LI."::: 

'1\1Li:l~ll1~\!fl "\IVl'U"\IYl'U1 'U'u~,;''Vl.y\ ~1 L tl'U5'ln"iJ BU 1\l~\l~'Ul'l1 lltl-r6llru1'1.J B\l L!11 'i'l-i\i n\l'Wtl L YiCJ \I , , , " .... 
\!:)) rl1V!'U\iltl h.i'U1 CJ" \ilV! UB'Ufl 1,;L ~ e:i'1\I Li:l~lJ~'jn"iJl'l 1lJl.L t11tJ-r"l!qi l'Utl\11.1'1 'l'l-i!n'1 

wm Yit1\I zj\lt~1'1iL Vit1 \I 1. 1.fi5 'l n\l~v11 n\lm'l11'il1.e:ii:1B1i 1.vh iYu u~'l111~\1 1.1. t11'Vl1\ll unTrn~V1 1 1e:i'lfimrJ'ln'1 
' ' 

vimJ\ilfl~ B\I nutJ-r'lJ t1J1'UB\I bl1!'i"t;~n\l'W m Yi tl\lvl1tl 

m) "\il\iltl fl b \j ti L1'U n'lJ B·rn fl1Utlfl1 'l L~'UL ~tlci\I L'1~ll 5'l n\11'1111 Lb 'U1tJ-r6ll nl1'lJ B\I " ' ·~ 
1.1211i;\in"ilwm -WCJ\I ~\1Lllmi1 n"il~~ L'W'l1:::o:::Jmrn1u'Un1'l1.1'Ui;\1\I ... tie:i:uiim1:u1.~E.J\1~11'Um'l1~ L1'Un 

d.I , I " 

LLn~'lth L vrci1d ~\IJ'Ui:ltl1U'Ufl1'lL~'Ufl1'l"il:::Yi"il1 'l1111"\il\il Bfl b dm1'Utjl ~LLfiq'ln"ill'lllJ LL 'U1Ui''llqJ1'UB\I 

<I') flru:::'U~'li11'lq'ln"il'UB\l:UV!1l'Vltl1~EJ~1\I '"] L'U't.h:::b'Vl\21 ~B \l fl ~\J lJ1 Yi"iJ 1 'jf11 1 

vrir fli:ll'l"i"LLa::: L dvvt1'11 'l:::'lJB \11'1.l1~1 \I 'l ~ LU\ili:IB'Ue.1Ul1i1m111'1v\ilYI~ e.1\1 fl'U LL 'U 1Vl1\l L 'Ufl1'j~1 L ti'U5'j n"il 
" " ' 

l'l 111'l.J-r'l.l (1J1'lJB\I Ll31'li;~n '1wm-Wt1\ll.J1niJm n Yit1\I b h l11'1:::L ll'Ufl1'll'l"1\il m'l L~'U1.rn::: nTrn'l'\il'U m'lt-i~i;i 

fl1'l'U~V!1'l'Vl-r'Wt11fld~flYl'1 L ll'Uc;)'U LL~1u-r'U'li1~fl~l'l'lU."::: L if e:ivt1'11'l:::'llt1\l!:J'l.l1i;\ 1\1 '"] 1 ~i:le.1\ilfl~B\I nutJ-r'lJqj1 

hw '1 'itl n ~ e:i ~\I viw 'j :::u 1Vl'1 :l.Jb~ \) 'W'i :::tJ 'liJ'U Vl 'jlJVf1.fl iJ 'W" e:i (;) '1 ti b\il"ll mll'U 1 '1'\J YilJl d 
' " . 

'Vl';i\l'\.11\11m1.a:::v\lnlvl-r'Um'l1.1.m"U1.v11Yll'l1'ln~B 1.ni;91'jmvi1l.liJYl~'Uv11n'Um11YI m .1:nm\1?1 ru ue:i11 1.'W'l.l'l 

tJ1:::mrum'l11iiu1:::m ru m 1u ci'. 'lJB.:J Lfl't;l'l'lm~.:ivrl.J\il zj'l t~iiYlv11n'Uvr~e:iiiiJe:it11l.lvrncY.:i:fiV'l "il:::vie:i.:iu.m'U 

vl1t1 ):::'U'\.J'1"'1mrum 'Ufltb:::i:1.:ific1'11~1vl'-r'Um11.1.m '!JL v11vim'l Lll'U\11'Uvi"il:::vie:i.:ivhi;Je:i 1 tJ '1i'U 1 'Umru'l.IB\I 

fl1fl5'j n"il Ltlfl6ll'UYl1vlPifl't;1LL":::tl1 Li:l'Utl L(;)C.J'jtJ .:)!1\1?11'1'l1"il1'j tli:l '!J?\'j'jfi n'Ul'l:::'LJl'l'j ,r'U "il ::: b'~ti 1vl11'11vr1 n 
' ' ' 

fl1fl5'jn':iJ Ltl fl'lJ'UciTU 1 VIQJ~1 b tJ'U fl1'l911:1.J bl. 'U1Vl1\lb?l<J"t;\in\IYI m V1 8\11~ b ll'U e:i U1\I~ tl\I::: L thm d \1-LJ''U I.A~ e:iuvi 
' v ... 

~1A' ruYI '1:::vh1~tl'l:::1. 'Vll'l~~'U 11tJ1'U1.1. u 1vi 1\11.121 <J'l-i\in'1Y1m .Wt1\I ll11'l<Jfl1<J 1. :n\lti 1tiu1 CJ ci'. -Ue:i vi1vli11 Li:l'LHJ 
~ ... 

11-U1\l'U'Ud~.:irn<J 1vl'fo m1 t:J~ n~'U 1~1.n (;j;u L(;)v-r\i 1.1.":::crY11.~ mie:i\I cii'U L 'U'J:::~t1u1u1'll1~1. lluvii\il L "ilu u"1 ... " 
11~1,:i'lJ 19ivi'1 fa fl L\il moV11 :::e:itJ1\I ~\I e:i\l l'i m'li:1vrtJ 'i:::'lJ1 '11 1911~m1vBlJ-ru1.1."111 1.121<J'l-i\in"il-we:i 1. Vi CJ-i 1. l!'U ... 
m:::'U1t1m'lvi"il :::v111 ~1.n\ilm'l~~u1YI~ \l~'U~\I men! tJ1::: fl1'l 911llimi:1ut1'!Jt1\lt1\1Yl fl1 'l~\lnci11 l~1. ll'Ue:iti 1 \I~ 
~\lf11'lt:J ~ n~'Utl 'i:::L~ 'Ud1'U1.1vh::: vr-J 1 \l tl'l::: 1. vil1!19ie:i 1 tJ 'l1ll~\lc;)B.:iv11l~i;\1\l tl 'l:::1. Vll311.'1tJ-:i1th::: 1.vi1111 VlCJ 

1.ll'Ul'11titl1\l'lJt1\lrn111~11. ~\)~\lnci11 l~\l~\I 

., A' ... 
ct:. ct:. ~ 'a:: fl \JYfU VI 

~'1~l.J(] Vl~'!lt1\lfl1'l~1 1. U'Ufl1'll'l1l.J~1?1l'liw'l:::116ll11 u'l:::~'U \{'Uvi iie:i~l.l1nmt1 m ·:::"il1t11 u 

-k1'Vlf1.fl1fl'1ltl\lth::: 1. 'Vll31 zj\l ll.lm"il'Vl~'\.Jtl nmi.11L?l'UB1~BV1\IA'l'U'11'U 1.1.t9i?t1111'l'1 n'1111. ll'U~fli;ru:::.fl1'W'l1ll 
' 

b tim \11fl~1'UL Vlaj"il::: L ll 'UW'l:::'i1'1.l mruCJ n"il L 'U\{'U~'lJ'U'U'Vl L(;JCJL ll'U 1'U'11'UV'l'l:::'l1'1.lmru~n"il~1'Ufl1 1a\I Li:l~:U 
m'l~ni;1 ~'ltie:iu'l~ LCJ'l.luL1.tirnvl-rtlfn'lPini;1 1l.l11'1:::1. ll'Um1Pifli;1 l 'U'J~'Ut1 t 'j .:i1.1CJ'U ue:im~'U'U t 'j .:i 1.1CJ'U 

" 
fl1"i"Plfl'l-i1mlleJ5CJ1Pi'CJ Vl~Bfl1'l~flB1:fiW l'V1;W LL" :::t-J"~ll(j'Vl~L 'UW~'\.J \{'Uvi n11i b Vi CJ \I LLi;\~\l t-im Vi CJ\I 1.Lfii 

'l~l'i'u\{'Uvi 1.1.~ ~a tim.J 1.n\il~'U 1 'U'l:::~u'1J19iv11 t1 mh1~e:i 1.~ e:it11~'1J 16ll'Uii m~Pini;1 vr~e:ii:11111 ·H1tl 'l:::nvu 
md/jV'l \ vl"il1 fl Lfl'l.:im'l'll eJ'lw1:::e:i\ll'i vm.Jci.:it:Jai;\e:i m'li:1~1\liai' nv.fl1W'UY!fl" v111~i'.J\{'U\i1'U1 um"J~~'Ull'l'U . ... 



~ v '1'1 fll.J VI~ BB cJ l 'loU eWb U'U.f11) :;~ v'1\I fll.J ri B.f11) ~1111 t1.:t'lnh:;l.J1ru'lJ v'l-r\i VI~ B mru'V'l'l~ 1 1'1Jmruv ii:v .. 
~1'Ufl1 )bb V'I VI rJ nci \l e..ia 1 ~\h~"ll1 '1.l 'Uii~'1J.f111~~~~'U fl1)bnVI bl"l~1 'l 1 oUBC.1'1-:J Vl~B fl1)b lltt hl"l~"'1)..J1 W 

foi~n 1~~-:i bb~~'U hh.h~m.JuruV11 L 'll"l~ii?1.n11~ m 1-r rn11CJ1fl ~ e:i .:i1.-ff nJu1~l.J 1 rua-:i1 t1 fl1 11 fl ~1 
., " ., ' . 

~ Q Q ii Q.I 0 d 0 ~ I I a .eii1 I d I l 

wrnTI1~1 1"lJmrutJ n:vVI 1t1fl11:VVI n11t11 6ll.:JV1 1 1. t1t1fl 1 w11m1. Via .:im.:i 1 mrn1t1'Vl a.:ie..ia 1P1 e:i .n11 ~ '1J e:i .:i 

.:iuu1~mrutb~1:\llf'1 1.-dt1 nT~ue:i.:inutl1vhl.J 1 t1~vr~.:i 1.dmnm111ua.:i nt1tl1vi-rn 1til n:v:;ci.:ie.Ja~ um1aV1 

.fl 1 )~'l 'lJ 'lh~l.J1ru1 'U fl 11'1i Bl.J bb'lll.Ja1 5 1) ruul.f1fl '1Vl.f11 )~ fll ) bVtJ1 tl1fl11l.J b~ tJ Vl 1 CJ1~1.1.nu ) ~"!l 1'1J tl 
" 

Vfrn11'1J m ru ii'11il TU m1-:ilV1fl11 ~ti n ci.:ie..i a~ 'D fl11U 1 ~fl €.l'lJ v1:SYl'1J eN'iJ'l ~"ll1'1.l 'U a~1.:i b"'~l.J l.f'11~\i n:v b 'U 1 ~ lii'i.J .. 
~t1~1.1.a~1~1ii'u"lJ1~1~ 1. tlt1~t1 u~i!u m1'1~ l.bCJfle..iflG1l.Jq'\ll~b uu1~~u ~t!~ LL VI 1 €.l1 '1 L Ut1fl1'rn1 n~:v~tl1m 
1.aua 1 ~fl1u ~1t! 1~ m11.?1t1m ii aV111 uci1uii~.:i'1JaV1~uCJn1 t1'11t1~iiri1 1l.J'11~ '1!~ 1. uu m<J 1.1.m 'lJU t1JVl1 

1.1.a:;~.:ie.Ja ~ e:lfl11l.J b U'UBV'1JB\IU):;"lJ1'1.l'U u e.Mn'Wm 1l.J b~tJVl1 CJV11.:J~1W.f'11l'J\ifl'1 bU'U~1'W1t!l.J1fl b ~a 1 ~b i1t1 " .. 
bU'U~1BU1 .:J LVICJU1 b?l'Wm-WCJ.:i er mru fiiei mrufl1'.ibbm'1JU f!JV!1tl1vi1l.JB1b.flBVl1Vl1m\j ~.:!VllV'la.:iirn1 
m<J1.1.nt 'lJuruV11tl1vi1l.J ~-:iVl1Vl"lll.J'V'l<J 15m1~uv-J~~'U1.~al.J1 'Vl1m '1J1 "ll~~l.J eYm~ei.:ilJ1'11n'V'l<J~116ll~1~ 

u , 'V , 

~rn1m1'1lu~ m 1~uv-J~ti~ ~l.Jtl1u 1 n'V'l tl'\11 ~b n~l'l <J m°vl1 fll'Hnl'fm 1.1.a~ fl 11~t1V'J~t1~&im~eil.J 1 Vl1l.J 
~ " , \J 
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rlTWfl'11t!'4.f11f11 1l.lil'L!fl-:Jb~...i.:i '1J1 &i, ~'UA'L!\11fl m.posttoday,com 



@) ':i1.:i16'1F1111Ja1b~~~.:i~l"l~1unT;iW91.l'U11J'U'lttJ.r0 " . . 
?1vnJ'.i:::;'ll1'1l1~ 1~8 'U181fl:W eJ'UU'U b'1'U16n1'.i~Vl'lhi:::;'ll1M1~VJ'1bfl~1m11:J11~1''1 

" 
fl11:lJ~1b ~'1~~~~~1'Ufl11~~'U1ll'lfl~~ (11-:i1''1 UNDP Human Development Lifetime Achievement 

Award zj ,n lJm1-:i1'1~'Ubb1 fl °IJeN1m-:i fl11~~'U1 bb vi~?1V1u1:::;'1l1'1l1~ UN DP ~ ~ vi'1~'Ub ~B bO~:lJ'\'1 '.i:::; Ln l:J'.i~ 
'\'1',i:::; u 1VJ 61:l.J b~'1'1'1'.i:t:'lhil'UVJ 1:l.JV11Jl:W~ E:i €J ~'1 l:J bl'l'll U1:l.J'U1titJVl\9111~8 i1 ~'UVJ'.i'\'1 •J'U1~ C.J?l'.iUl1 'U , , , 

"innn7'iW~U7f!U'l1JJW5vn7'i1umwrf7rlqJthf:;6{f7"lfwvufl°7ifuumhJilffv5uZ(j)ugf; 
if fJ~ZvmJl1in'hn7'iW~U7f!U fJWMuwmvnnw~U7f!U'lluvmrf wwu7najJ,iff vw'i::,,J7uc.J'111 dlif n'ivuYfrr 

v " ' 

W'f::nnw YJ'ivv7UT~whHffnmil(j)mduv hh~uniifv"lf70 n'iru:: Ufl::PTWU7 YJ'iv£VUW'J::jJVf7n~~/icJ ,, 
unw~U7 ifwwJ::m"lf7mmwiun7'f'V't.IUfJ~WlfvvWWvvrf YJ07i'lfu7u7tJw'YJflifuv71fJwMuw~(j)Lfl'i'l!fj]fJv ,,.. 

'WVL wm fJ7'fl~ UflWfJ697v 'i7vf ;;jFJJ7JJff7l Jvffvff(j)f!fvif 'V't.lfJ7'iv(j)LJ'i:ff)WU UJ~ (j)f) 7'iW~U7U uu i V1lifiu7 U7 
v y ' v 

1h::mFT" 

1£1) ':i1.:!1'61VlcU1bbe.Jn'tlua1'il"l (Vetiver Grass Bronze Award) ., . 
~ 1tJl'll 1fl1'.i'U€J~ .n :W .111 i"HB b~ !:J°IJ €J ~Li'U1fl11fa fl (World Bank's Asia Technical 

'U 

Department) hi\;Jmfl~1'1 m1C.J11-:Jl'1Vl~lbb~fl~U~1~~ (Vetiver Grass Bronze Award) b~Bl'U~ bflo 

19lmfl:ll l!Jctbflb b ~m Vi~~1:::; bnmM~VJ1-:ii1~1:::;11'1l~1~1 vi'lJ'1nvtru1 bb~ n b ~eiei'U~nt;i~'Ubb!:i:::;tl1 
, \J .... , 

m) -a1.:i161~'l..h1anlPi'Tu'V1i''WtJ~'U'Vl1.:!Ururu1 (Global Leader Award)cr(j] " ., ., 
e:J~flfl1'~VJ-r'V1Mi'UVJ1~UqjqJ11'1n (World Int ellectual Property Organization : WIPO) 

m1m1~1''1~tl1 fan~TUV1~'V1~~'UVJ1~ururu1 (Global Leader Award) ~m U'U11~l'1 eJ'UiJ bn C.J1~~~~~ 
\J "' u 'U 'lJ 

~e:i~r1m1VJ-r-wtl~tl'Vl1.:iururu1 fan :l.JBU 1 ~bbrie.1'tl1"IJm fan ~1:::;rnVJ~m~'1~'.i:::;u".JiJ'UVJ'.i:1Jvt1n:W~'1v~flm~'ll 
u .., '\J "ll .. 

U'.i:ll'U1 ti uVl111'.ibUtl~tl1'\.J'.i:::; b VJ 1"1~1:::; eJ ~ri' Lb '.ifl'UeJ.:J 1i;in~1~~u11 ~ l'i;=i bfl81~8 1"1d 1'LI~1'U:::;~VJ1.:ii1uVJu1VJ " ~ 

1111~L~u1 'LI m '.ii:l .:i L?l~:l.JVJ fa tl~'UVJ 1 ~u ru ru1 bb'1:::;VJ1.:i1~m1eiu ~:l.JJ-i'Ul' 191 m1:w bb'1~rn1:1J~ ~ ~~1-:i ?111r1 
v v ' 

ce) 'l.h::mA'W':i::':i1'tla ~TT~ biJ'U'W ':i:::U'Vl1 n~~t1'11mrui'n~~hma ::J1~ bvl'U'tl eJ.:i hm • • 
?!:wlfl:WU ei~ tl'Ufl11'1l:::;~1~~~VJ'11 C.J°IJeJ.:J~'U'U1tl1 '1J1~ (International Erosion Control 

Association) ".J mn~1 '1 m1m1'l5?1~~ 1 ~b U'U~1:t::W'Vl1fl~191~tltl'nei-y~nt;i~ m1,'1:;J 1~b~'U°IJ€J.:J fan ~~U'.i1fl!J 
1'Liu".i:::;n11"1'\'1 ".i :::;'.i1'1l?lt11~bu~:ll'V1'.i:t:bfl8'.i~l1 "Honor Excellence in Soil and Water Conservation and 

' · · . . .drvd v' 
Natural Resource Protection International and Award-King of Thailand" bl.J€Jl'UVJ !vet ~Wl1'1'1'Uli l!J<t'bflb 

1: o LVi,;ilVf f5 ~ .. -r~?l~'l-trl , ~uri't.r;;i1n http://www.prachachat.net/news_detail.php?newsid=1477539000 

~'" 11'l?l1'l"B'UL~€M:il1"l1ffl'ri~ ·nvvi'11, ouuy; 19/~<f<fo ~1i1FN1'Uflru~mwm•i'1 Lf'11:H ~'iltl•~?11'U~1'1..11m~nTi 
efodj'iJ.JlJ1\J 1fl'l'l'l~'l1'1.1vl1~ 



fl, <Ula ,,1...ttJ;.,/1•1,rt~!(t~~.,,,_,.,,. iu./t,. 

~.fl.,1/llif~~:~:~,1!:::tt!dL1411~ 
.....-#,i~'dl/~f,_, P'J11m1"/.Jl.·~17=Jt-1.«i'' 

_, ~j ./ hlM 1•• ../ 

__ Lf?.; 

... , ........ ,.,.-.,,, ......... ........ .. 
• -.. .. ..,_ .... "'9>..- ........ . ......... .. ..., 

mY1u'l~m~Yl'l~'l1'1!'1~m ~L lltiYl'l~l.J'\11111,;'IJl~ Eitl'na'U1'11i.i~'ULLa~tl1~ L~'U'!J a.:i fan • • ' . 
Cll CV Gloe. 

'Vll.J1 : n'll.JYll'll'U1'Vl~'U 

ct') -a1.:i1 '1 Gold Medal with Mention 
CV t.J '11Cil4G II CLIQ CllQ 

flru~m'll.lfl1'l'1~.:J1'Urnm~a'1 m'lm l.Jl.JIJlLVl'U'lltiU'Vlmna1m1EJ'l1.:i1aL'Vl~Yl'l~LflEJ'l1J1flru 
v v ' 

Lll'Umruvh~~ 'l1'11G'I Gold Medal with Mention V11ti'l1.:i1G'l'1'l'lL'1~C\JYl'l~eJ'1U~EJmYlLLi1.:im'l1-ffL'VlflL'Ufa~ 

aci1.:inu'l~~'V1Gfl1Yl Yl~til.Jth~m~LnEJ'l&iflruLVi~Yl'l~LnEJ'l&iri1wru1m.:im'l'Vl'J~WV1li (The New Theory) 

ru \11'U BRUSSELS EUREKA 2001 

fl1Yl'l1'11a Gold Medal with Mention 



i111'1\J\11'111ei'Lnv1~Flru ~1. '1~L~'U 'Utiivw1~~Yl ti~\JIL'1~1Bm1'1Vtfl1"W1'Vlmiai1'1\Jli 
' 

'Vl1\l~'U'U1'U1'!!1~ 1~vii;iLn~1., m1v11'11'1 "i.Jn1vimia11'1\Jli~'UL ~tl1J'U~tl5111J" Ldti 'V'l. iai. l!ictctct 
~ ' 

al " dca. 
'V11J1 : n'l1J'V'l~'U1'Vl~'U 

b) 11'116'li!n1'VlmA1~i;i{~hJL~tl1J'U~f.1'6111J (The Humanitarian Soil Scientist) 
' 

'1fl1 fa nLL l-1 \IU ;jVi1 'VI EJ1 lj 1J~ m1 EJ11\11i;i,,Jni'VIEl1ial1'1 (JI{~ 'Ub ~ e:Jl.J'U ~tl'Q))l.J LL~ 
"' ' 

'V'l1~'U1'Vl'11J L~ '1'V'l1~tl1ij'U'Vl11J'V!1flij 'V'l'1tl~ "m~'l! 'U'a1J'U1Cl'U~ \J\1 L ~ tl'1~ ~'V'l1~ Ln tl'a~Fl ru 1 ~ L tJ 'U~tl1~ ~ m~L~tl 
~ , , , 

vi'1n'U LL"~m1'UD\IFl1JlJ"L~qJL~'Vl)\1~11\1~1LLmJ\1'11J1~n tl~ 1"-W L1J1JL'Utii~'V'l (A Life Membership) L~tl'1~~ 
'V'l1~ Ln El)~ Fl N'V'l 1 ~m'l!1'111J11 Cl LL" ~'V'l1~ 11'!! n 1 ru CJ n '1"1Jtl..:J 'V'l'~~'U 1'Vl'1l.J L~ '1'V'l1~tl 1lJ 'U'VI 11J'V!1fl iJ 'V'l "tl~ '1 CJ L ~'!! 

' ~ ' 
'U11J'U1Cl'U~\J\1 ~1'Um1~~'U1V1-r'V'lmm~'UtiV1-l~m~ti\I Lll'U1tJ5111J 

~ 

~) 1ii~'Ub6'1n (World Soil Day) 

'1V!fl1'V'll'VIEJ1ial1~\Jli'V11\l~'U'U1'\J1'!!1~ (International Union of Soil Sciences - IUSS) 

~ti'V'l1~11'!!V11'U'V'l1~'U11J11'!!1'-'qj1\J\1m'51'U~ ct B'U11Fl1J~a.:ivint1Lll'U "1'U~'U b6'ln (World Soil Day) " 

L ~ m ru1..:i Fl1 ~VJ n'l!1 ~ m~Vti.J n ~..:im11J~ 1 ~qi~ ti..:i'Vl-r'V'l m m~'U~lj ~ ti1J '"1J'-'~t1'l!1 ~ 
tl1~ L 'VI ia!L 'VI ti L~ ti m~'Vl11'1 Ln~mLL"~'1'V!n1 N LL"~lj n11J~~'U1~~'UL lJ'U'Vli.11 tl'l1'U'V!~ n 

1~~~.:i1'U-!'U~'U 1i;in~'ULU'UFl~-lLL 1n Lda-!'U~ Gn B'U11Fl1J l!ictctct ru ial'UeJm11'11~EJ11J"W111nmJ LL"~i.Ju11 
~ 

L U'U'V'l1~1JVl1n1ru15Fl ru~'1l.l L~'1'V'l1~ L 'Vl'V'l-r\Jl'U 11'!!'1~ 1 "1 '1 El11J'U11J11'1l n1J1~ L~~'1'V'l1~11'!!~1 L ii'U1J1'Vl1 \IL ti~ 
'I 1 , , 

'31'U1'U ~'U 1" n 1 'U '31'UU°LJ a n'11n'1~'VI1\I\'i1~6 L ti~ LL~1 v \l'VI 1\I'1..:J'V'l1~tl11J1Jih t1" ..:J'U°LJ LLeJ°LJ ~m vi-LI v1 

L~atl1~mia111 1'LI~ ct B°LJ11Fll.l Lll'U1'U~°LJL'1n 



?fl.I b~ '1'Vi w b 'Vl'Vi-r ~'\.J 11•1JGw11 i ?t t.11mfim1"!! nm~ 'Vl 1.:ia.:iYi1~thm.fi1trn • • 
a.:iumL~'\.J~'UL'V!ticn b~e:itl1~mfll111'U~ ct 5'U11ril.l LU'Ll1'Ll~'Ufan 

' ' 
Vim : ml.l'W'w.J'U1Vi~'U 

1'LI~ij fl 11l.l 6l 1 ~ ru bb6'1~ijflruf'i1ei ci1.:i1V1ruV1&'11.:16l1V1~u1.:i m-a~1'Utl ;)-W1'Vl mi1 fan 
QI 1 QI 6.1 

fle:i ?llJ"!!'tn 1VlajLL"1'l?t'V!tl1~"1.l1"1.l1~ (United Nations General Assembly) 1~tl1~f11fllvV1'lL U'\.J'Vl1'l f111 

1~1'LI~ ct 5'U11rilJ Lll'LI1'LI~'Ufan (World Soil Day) Lrn~"Ue:i1~vint11~L'Vlfll11lJn'ULOal.lum1.:i1'LI1'Ll~ ct 5m1rilJ 

"llv.:i'Vlnu zj-:in11 n1V1'\.J~Lll'U1'Ll~ ~ 5'U11fll.l ~Lll'Ll1'Uw-a~-a1"tl'1l.lflw LyjmV!~w-a~Ln~-a~ • 
W 'a~'U 1'Vl '111 L~ \l W 'a~tl ';jij'IJ 'V1 'alJVl1fl ijw 6'l v ~ 6'l ~ L ~"ti 'U 'al.l'U 1 Cl 'UcW ~'a ~VI 1-:itl ntm Yi)~ 11"11f11 ru EJ n '1l.J1 f1lJ1 EJ 

" • 6J 

~ L~ cn-Ue:i.:i nu L~e:J'l~'\.Jm m '\.Jf111tl~ f1~"!! L~EJ LU'Vn~e:iv1-:i~-:i f111LLm "ll~'U~i1u (\j'V!1'Vl1'1 f111Lf1~~';j L ~e:i 1 ~ 
?11l.111Cl'l11m1itl~f1~"1.l1~e:iv1-:iL'V!l.11~?llJ EJf1~1€lV1'1 L~'\.J f111LLm"llU(\j'V!1~'ULtim ~'\.J'Vl11V~i1fl11lJ~~lJ?llJ\j'acl 
~1 ~'U~n-r-:i Lm~~'LI~i1uqiV11L~e:i.:im1"!.l~~1-:i'W'-:i'Vlmti LU'U~'U 

1'LI~'U fan 1~u11~e:i~'1'Lltl~~'Utl~iJ~.:i1'\.J"Ue:J-:ie:i-:irim1?1V1tl1~"111"1.l1~e:iv1-:i L U'\.J'Vl1.:im1 

zj'l'Vlf11'U~ ct 5'U11fll.l "ll€l'l'Vlf1U tl1~L'Vlfll?tl.11:Sn"Ue:i-:ie:i-:irim1?t'V!tl1~"!!1"!!1~ t9l~m tl1~L'Vlfll '1~~~'11'\.J • • 
LOalJUav-:i1'U~'Ufaf1L~EJ~1n'U zj'lf111LUal.l\lae:J'l'l1'U1'U~'Ufaf11~L~lJfl#-:iLL'af1L~€l1'U~ ct 5'U11fllJ ~ctct~ 
~a1iJn-:i1'U1Vlqj?t'V!tl1~"1.l1"1.l1~ Li1v-:iti1tie:J'fo tl'a~L'Vlfll?l'V!-r~mlJ~f11 LLa~i1n'1m1l.ll'U~'Ufaf1 ru a1iJn-:i1'U 

1Vlqj"UeN€l'lrif111€l1'V!11LLa~f11';jbf1~1LL"1'1?t'V!tl1~"1.l1'1!1~ (FAO) n1-:i bl.I ?11511ru-r~~m~ LL'1~~tl1~L'Vlfll1 'VlEJ 

fl11l.ILU'Ul.11'tlv.:tn1'a'1~~.:i1'U~'U16'ln (World Soil Day) 

( @>) '1 ~ L~ lJ~ '\.Jl.11'11n1'Vlmum~1fl1'Vi :ij ~ti <a~"l.l lJ ?tfl1 fa rnL "1.:itl ;iY11 'Vl v1 ri #-:i~ @)~ . ' "' ' ' cl d CV Q Q. d Q. .oc:iil Q. CLI c:fQ. 

Yi. fl!. ~ct<i'ct 611-:ll.l f11';j f111'1~'\.J'Vl';i';i\ilf111LL?l~'l LUalJ'Vi)~Lf1 t)';j~ LL a ~Yi)~ 11"1.l mru v f1'1f11)'Vi9),J'\.J 1'Vl~'\.J"ll €!-:! 

'ViW'U1'Vl?tl.IL~'1'Vi1~tl1iJ'U'Vl1lJ'V!1fliJ'V'lae:i~am~"l.l u1l.l'\.J1riuYl1P11 vh 1 ~ \Jh.:i"111~~~ntl1~l1u h LL~~vnve:i.:i 
\J • \J 

1 'U'V'l1~m"l.l1?11lJ11f1 

(~) ?l'V!fl1'V'l1'VlV1\il1?t~{'Vl1'1~'U'U1'U1"!!1~ 'V!~€l IUSS L?l'Utlbb 'U1~~ 1 ~:ij~~-:i1'U~'U L~f1 
LL'1~'ll€l'Vi';i~)1"1.l'V11'U 1 i1'LI~ ct 5'U11fllJ "ll€l'l'Vlf1U L U'Ul'U~'U L'1f1 • 

(m) Yi.fl!. ~ctctm ~tl1~"1.ll.l?tfl1 famL"1-:!tl;jV11'Vlti1 ri#-:i~ @)~ ru Li1e:i-:iu~?tL'U'U tl'a~L'Vlfll . .. 
e:ie:im1P11L~v riru~m1l.lm1 1uss i1llm ~'1-:1L?t~l.ln'1m1l.l1''LI~'U fan 1~fo~n'\.J1 'LI1-:in11-:i~'\.J e.i~n~'Um1:ij~~-:i 

\J 

' ' 
(<i') Li1v1'LIVi @lb Ll.1~1V'U ~ctctct ~'U~'V!11?l'V!fl1'V'l1'VlV1fll1Ml{'Vl1'1~'U'U1'\.J1"1.l1~ 

" 
LL'1 ~~LL 'Vl'U ?fl.I 1 fllJ~'U LL~ ~ti EJ LL ~'I ti ';j ~ L 'Vl fll1'VlEJLoU1L~1'Vla a~€! e:i-:i 5~ Yi ';j~'IJ 1 'Vl'Vl a L f1~ 1 i '111 EJ11-:11 a 

\.I , \I " \I 



i!ni'VltJ1 Pl 1a\J11~'Ub ~B:W'U'l'Wli':i':i:W (The Humanitarian Soil Scientist) Lbvl'W':i:::tJ 1'Vla:WL~'1'W':i:::tl1iJ'U'Vl':i 
' 

:wvn.ni1-wmJli1i.lmvi'll u1:w'U1t:lu~1>11 LU'U'V'l1:::ml'i LL ':i fl'IJB\l Li.lfl 
'U • 

(er) 'V'I . Pl . tocrcrb m:::'V111\1Lfl"l'l\J11 LLi.l:::avrmru LLa~amfl:w~'U LLi.1 ~ur.i u. vi'ltl1~ w1 Pi1 m1 • 
~1:Wr-J~nvi''UL~B\11'LI~'Ufan La'Um.LJ'1~~tl1:::'1l:wam:u'U\J1~ (FAO Council) fl~\I~ <9l<i'.ct Lrn:::~tl1:::'1l:w1vrru 

\J " 41 ""' 

alY'IJ'IJ1B\IAfl1':iB1Vl1':i Lbi.l~n1':i bfl"l'l\W'Jbbvl \1'1vttl':i~'IJ'1'1J'1~ (FAO) fl~\I~ m~ 
(b) Lda1'U~ loo cr'U1 1 fl:W ~ctctb ~tJ1~1:waiJ'IJ'IJ11vtaj LLvi\l?lvttl ':i ~'IJ1'1J'1~ (UN 

General Assembly: UNGA 68th) aiJtrn1iJqJ~ be::> iJ:w~1u1 e:i.:i1Vf1'U~ ct 5'U11fll.l'IJB\ll1f1U LU'U1'U~'U 
fan (World Soil Day) LLm~1VftJ loctctc::> LU'UU~'U?l1fli.1 (International Year of Soils 2015) 

('1l) riru~~~:W'Ul'l~ i1:w~ :we:iuvrmv1 VI m~'Vl':i1\ILn"l'lm LLi.1:::aw11 ru Lli1 ti m:w~'ill'U1~~'U 
"" 

Lll'Uvti.i1tJ\11'U'Vltln1 'Wm1i;i1 L u'Un'1m1:wl''U~'U fa fl'IJ ti.:itl1::: L 'VlPl 1 'Vlv 

nT:i~~\11'U1'U~'U fan L'Uth::L'Vlf'1l'Vlfl~~1'U:w1 
tl':i::L'VlAl·vrnl~~fl\ITt.ml~:WtH'ltl\11'U~'ULirn er 5'U11Fl:W :W1U"'1 er Fl~\I ~\ILLl'i 

'V'l.Pl. loctctct rltltJ~?l'V!th:::'!l1'1J1~'1:::tl':i~fl1PlbljB 'V'l.Pl. loctctb 1VliJm':i~li1~\11'U~'Ufan bl.i.1:::U~'U?l1fli.1Bcl1\I 
b ll'U'V11.:i m1 

(<9l) \11'U1'Utl'U1"nA~\I~ ~ -w .Pi. toctctct ~vi~'U"J~vti1.:il''U~ rn-ct 6'U11ri:w l!?ctctcr 

ru 'Y'n':i11l ffU~Bi.1~ Pl'Utl n1':i~1?1tJ1:W'l"l1''i1flB'U iX1.LJ'a "\11'Ub\J~:W'V'l":i~ bfl tJ':i~'V'l':i~tJ1'V1G'l:Wb~'1'\lf~~ b '11ei ciiX1., 
" 'U 

tJfll'V1tJ1 Pl1G11'1{~'Ub~B:W'U"l'lf.Jli':i':i:W bbi;:t~')'U~'U fan ct cr'U11fl:l.J" bbi.l~fl.f .:n1'U 1~~tJY'l':i:::l..JVl1 fl':itu15fltu'11fl 
' . ' 

G'l:W b~'1'V'l':i:::L'Vl'W-rl'lm1'1l?lli11 ., atJ1:1.JtJ':i:W':i1'1lfllJ1~ b?l~'1bll'UB\lrlU":i:::u1'U bUli1\11'U ' . 
(~) \11'U1'U~'U1"nfl~\I~ lD 'V'l.Pl . l!?ctctb ~li1~mlli1~'U':i~'Vl i 1\ll'U~ bll - ct cr\J11fl:l.J 

l!?ctctcr ru m:u~'ill'U1~~'U fl':i\IL'Vl'V'li ~1:wnua:w1fl:W~'ULLi.1~llm1.vi'ltl1~L'VlP11vm :wV11i'VlEJ1f{mn'tll'l':iP11?11'11 • • 
1 ti1X1im1'U " ~1v'V'l1~u11iJ tl~'Vi~'ill'U1 ct 6'U11 l''U~'U 11.ln" .. 

(rn) \11'U1'U~'U16'nAf .:i~ Q'l 'W.Pl. l!?ctct6'11 ~li1~\J''.i:::vti 1.:i1'U~ m-ct' cr'U11fll.J l!?ctctct LU'Ufl1) 

LO~:WOi.1B\11'U~'ULi.ln ct G'U11fl:W LLi.1:::1.tlvi.:i1\Jtl~'Ua 1ni.1 tJ l!?ctct~ eici1.:i1.ll'U'V11\lfl1':ifl~\ILLW vrfl.:i'11n 
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'U ' 

(Ci"'.) .:J11..11'1..1~1..1fam1f\I~ er Yi.Pl. l!?ctctc::-0 Yi~a:wm'iu~u~'Ua1ni.1 l!:lctctc::-0 €l~1\lbtlt1 
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Q.I ' el v ci. II Ill CJi o ~ o .., Q..I 
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" 
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a.JP! m w111nuo::Ln~lj) ru vi.Ja11tlr::'lf1'lf1~ l~'lla 1if'l71wtff1fi.Jrhtln rnJJILLfl~.J 

'llaf1~t i1uun'YiTui.J»'9 w l da.J 1 un n~~nuw~J.Juo a.J?u~u fo num:v~ua1n'9. V/WJ, ff 7vu~ 
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' 
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' "' ' 
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mwaJL 111ffJ.Jf1!"'.Jyji., 1 vV'i7'iCJU7nnvnmn. " • 
'W~~·H11\9\'1-r'1'W~~~1"1JV\1'Ub~Bb~fl:JhJEi1'U1wnu1'U bU~l.lorie:i.:i1'Ll~'Ufan f1#.:i~ @) 

bb"1:;L~l.Jn1'~~~.:i1'Uu"1ti-3U~'Umnri YlV16~m1"1J ~<tttG v~1-3Ltl'UVl1-3n1~ • 
ru rl-n!m1'U1viqj mru'j~1"1J1~ 'Uf1w1my§n '1m~eiL11~m 'J'U~ni~ tr 6m1fllJ ~tr~ 

"Distinguished participants, 

In compliance with the thoughtful request of the Food and Agricul ture 

Organization of the United Notions, I am pleased to shore a few thoughts with the 

present assembly who are here gathered to celebrate the World Soil Day and to 

launch the international Year of Soils. 

It would not be incorrect to soy that soil lies at the heart of human suNival 

- a vital endowment given by mother nature from which we derive the essentials of 

life itself, be they food, medicine, clothing, shelter or energy. Soils and human life are 

inseparably intertwined: if soils ore allowed to retain their quality and fertility, so will 

they sustain for us a better quality of life 

Today, however, the world is confronted, generally, by two sets of 

challenges. First, there is the degradation of the once fertile soils through wasteful 

use and mismanagement. This condition is brought about, notably, by forming without 

replenishing soil nutrients, slash and burn agriculture following heavy deforestation, 

post-harvest stubble burning, and, not least, the prolonged unrelenting use of 

chemical fertilizers. These malpractices exact heavy costs, most prominent among 

which ore the steep foll in agricultural productivity in terms of both quality and 

quantity, ecological imbalances, environmental pollutions and hydro-geological 

devastation such as landslides and floodings. Secondly, there is the problem of 

infertility in the types of soil which ore in themselves unfit for cultivation. 

These challenges, so outlined, have direct repercussions on food security 

of the world population as the amount of arable land is outstripped by the sheer 

pace of population growth. In order to ensure a viable, long-term food security and 

a sustainable ecosystem, these issues must be addressed as on urgent priority with 

the commitment to adopt the best practices in soil conseNation, soil reconditioning 

and enrichment to make soils fit and ready for cultivation. 

The adoption by the United Nations General Assembly of the landmark 

Resolution to deciare the 5th December of every year the World Soil Doy and to lunch 



2015 as the International Year of Soils, is a highly propitious occasion to raise the 

awareness of the international community of the central role of soils in our lives. 

I truly wish to commend the Food and Agriculture Organization of the United Nations 

and oil of you for your dedication to our common cause. I much hope that such 

resolve and the close cooperation displayed will be the key to achieving and 

appropriate way to conserve, enrich and manage soil resources leading to a better life 

for all. 

Again, I applaud you all for your most admirable contributions and I wish 

to extend my best wishes for every success in this important undertaking. " 

Royal Message of His Majesty the King of Thailand Delivered by 

Her Royal highness Princess Baj rakitiyabha On the Occasion of 

t he Celebration of the 1st World Soil Day and Launch of the 

Internat ional Year of Soils at t he United Nations Headquarters, 

New York City, the United States of America on Friday, 5th of 

December, B.E. 2557 (2014) 

(~) w .A. kH.t'<t'C:.: U J~ L 'V11"11'Vl ti~1:W~(iln1'HU~ lJ U ffeJ\ll'U~'Ufa n LL'1~U(i'IU~ 'Ll '11fl'1 

~ct<f~ 1(iltJmll~~'U1vi ~'UlJt1uV1mv~u vim .LJ1 ~1:wnV1e:iiiuJ1v ru e:i.:i A' fl1J'1VI U J~'ll1'1l 1~ 'Wmi11vt1fo 
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'1Vl~'1Bbll~fl 1 LL'1~B\li'lfl1JeJ1Vl1 Jbb'1~ fi1J bf1~m Lb '\A.:iii'!VIU"j~'ll1'!51~f1J'l 1 J:W '1 151JfLJ~'1Bl'l1~ ... ' "' 
(bll) w.A . ID<t'<t'~ fl1"j~(il\l1'UL'U~1.:itJJ~b'Vll'1~bb'Vl'Um lJ TI'~'U1vi~'U ~1°l!n.:i1'Uviu'in~1 

" n1'Hfl~~wh.:it.h~L'Vll'1 bb~~m~V1J1\lfl1')~1.:i\J')~L'Vll'1'1'(il.:i1'Ul''U~'Wlfln ~1:wnue:i.:ir1m')~V111.:i'\.JJ~LV1!'1 IK\ld 
- t:1 .:ii-lm-at:11vi1-aL~"::m·nnWi!'jU~.:i~mh::'t11<t11~vi'iv FAO ~(il\l1'U~'U ru ~1°l!n.:i1'U 

hmJ '\.J')~~1m.:i 1 ')lJ a101dru'r;)B(;l1~ 1 'W1'Wvi <t. 5'U11fllJ ~<f<f~ " . ... 
- ei.:if'ln1'j~ Vlth :: 'U1'U1~ 'Vl~ v UN n1 V1°l!(il~(il\l 1'U ru ~1°l!n.:i 1'U1vi'l)t1\1Af11J 

?IVIU')~'ll1'll1~ 'Wmi11tJe:iin ?tVl.'f~mlJ1m 1 'U1'Uvi ~ 5'm1fl:w l!:i<f<f~ ... 
- JUbLUUn'1mJlJ u1~ne:iuvi'1E.J ((9)) n'1mJ:WflTm11vm11.11'1~nfi.:i'Vm~:wmmru15ri ru " . . 

~1~')1'tf mru vn'1 bb~ ~ vrJ~u~ 'IJ 1a1 :wi') ri 1'Wm1~(ilfl1') 'Vl -r'Vm1 m~'U e:i ~ 1 .:i ~ .:i ~u (1!:1) ni1~ (i1 'Ll'Vl ')')11ln1''i 

LME.11 numJiJ'e:i:wi.11 b b'U1Yl ".i~') 1'1l~11v11m111"j~~n'1~m V1m zj.:i b tl 'Ubb u 1vi1.:i fl1')TI~tnvia-Jua'Wum1u')w .... . ; 

L tl1vilJ1vTI'~mvi~\l~t1 (SDGs) mi~ (01) fl1')t1i1u11mMmnum1~~mJvi.'f'l"lmm~ua~1\l ~\ltJ'U (m:wTI'~m 

C:.:) ~lJ'tl'tl1~'Vl'lh :: 'tJ1'tl1~ LL6'f~~fl 1111 tl1~ v Lrn::6'1 (91 ;l Lb~'W ~ ::U 1 'VI fl11 L~ ~w 'j::thihi 'VI "a • 
1JVl1fl il'W"t:lfl"tlb~'tl U~1l'l.l1m.J~\Jl 'jd'.°' " . 

ufol''Uvi l!:i~ 1'1'11fl:W ~<f<f~ ~U"i~'1llJ'1lJ'1J'1J1aviu1~'1J1'1l1~ (United Nations General . . 
Assembly - UNGA) 'U1tJ Peter Thomson \J'):::li1'U'1lJ'll6?J1'1VIU')~"ll1'1J1~ 1~~~'\.J')~'1J:wal1'1J'1J1aVltJ"i:-:'ll1'1l1~ , 
l(il tii111J:::~b11l~b ~El bb?I (i1 \I fl111J €11 ~ tJ Lb '1 ~?I~~ Lb~ YI') ~'\J1YI '1 :W L~ '1'1"1 "i~U1iJ 'U 'V1')1JV11.fl iJ 'W '1 €J ~ '1 tJ b(il'll 

' " . 
U')lJ'U1tlU~l'l') ')1:W~.:i1~~'1.J?l\IU~\l b~mL?i(il\lfl11:W€l1~mtJm1m (9) 'UTVJ 

.t • m~Vl'l1'3nTWi1'3\J'i~ LYl1'1 ~U~lJ'il1n httpJ/www.mfa.go.th/main/th/ news3/6885/ 71829 



1'1.Jfam?ld 'U1tJ Ban Ki-moon l.'1 'lJ 1 Bfl11?1vrth~'ll 1'1l1ri (Secretary General of the 

United Nations) bb'1nh~u 1 'U fltl lJ.tllJJl 1i'1 \;)1 .:J GJ 11lJfi .:i LB n el fl111'!l'Vl vier u. 'Vl'U m 11?1 vr1' '5., U1~,) 1 
" " I " 'U .... 

?IV!th~'lll'll 1~ 1~ n'111ri 1tn1V?I Vt~ L ~el bl.?I Vt \l fl11lJ m"' tJ LL~Y'l1~'\.J1'Vl?llJ L~"il'V'lWU1iJ'U'Vl1l.JVl1fl :D Y'l '1 BVl61 CJ bVl'lJ . " , 
" 

rnlJ m" u -Wvi 1 ~ .:i -LI 

'U1t.J Peter Thomson U1~fi1'U?llJ'!l'1!1?1V!tll~"1l1'1l1ri (w~) (President of the General 

Assembly) l.b?I Vl-:J ri 11m~ ti h1.1.61~ 'El 1"' ti ti ci 1 \l ~ Vl~.:i\;] B'VVi ~ 'U1111\112111.p~l"i 1'31'U1 '1 l.l.'1~1.J1.:i'll'U'1!111 'Vl t! 

-w1~u1'Vl?1:1J1.~"il-w1~tllii'Uml.Ji.,n.niJ-wr;ie:ivi61tibV1"1l tm.J'U1'1u Yl l'l1 'Vl1\11.llu-w1~:1Jvr1n,;'vi~v~i'l"ie:i\111·1.wv11'U1'U " , 
~?IVI lu fan 1.1.61~ 1~1''Ufl1)1.rl11'WL ViVl'Vl'UBci1\l~i:'IVI l.~tl\l"il1ff'l'l1~1JVl1ndUJ1BflUJ 1 'Wfl11~w.J'U1fl11lJL ll'U'Em1 Vltl'U 

'I 'V ... , , 'U 

vmnum l'lffiWl fl11i'11tl.:J "i1'1lV lrio tJ ~\l?l~VlB'U'1.:im1fivi~'LI1'U'W1~11'1lUru51'U~l 1 '1~ "Vl1.:Jflle:J.:ibL~'U~'U 
LVlti511lJ 1. ~eith~ 1v'll°L1?1'lJ'lJB\llJVl1'1l'U'll11?1tJ1lJ" eici1\11.1. VJ"il~ \I b1.1Vi'Wvrmfi 'U1'U1Ll1~1. 'VlP1~1'UtJ€JlJ~'UY11~11'1l • • 
mruCJn'11'Un 11~-:i1.?1~l.li'111l.1~1lJ:i'.1a 1~vr11\ltl1~1.'Vll21 zj\lvh 1Vfei.:i!'i' m11~vr11.:iu1~m121\;]1\I 1 ~mn~1 ., m1tJ 

'l1\ll1:lLYimuam"l1 ~1.fiv"i~ 1.'li'U "i1\ll61 UN Development Programme (UNDP) Human Development 

Lifetime Achievement Award b~tl 'W. 121. lvcf~~ 1.l.61~fl11rl1V!'UVI 1 Vi1'Ufl~1tJl'U'Wl~l1'1l?llJJ1'W ct lS'U11fllJ 

'lJB.:i'Vl ntJ 1.ll'Ui''LI~'U fan 1. ~tii!ei11~1~ n~\l'W1~11'1lmru t.1n'11 'Um1?1~1.:iri11:1Jm~vr-w n~ 1.~mm11. tl~ tJ'U 1.1. tl'1 .:i , ,, 
?lfl1'WiJiimm1211. 1.61~m1l.l~1~flJ"l.leJ\l~'U\;]ein11a'i1'n~~.:i1.1.1V1~Bl.l 

'U1CJ Ban Ki-moon L61'lJ1Bfl11?1vrth~"ll1'lJ1~ n~11i:mci ti\l'V'l".i~'U1'Vli:'ll.Jb~'J'WWU1:iJ'U'Vl1 

lJ'Vf1JliJ'W61tlvWltJLVl'1l 'U)lJ'U1'1'\.JYil'l111 'Vl1\lvllJL'VlUDU~'Wl~l1'1lndrutJ fhlv11t.J'W'l~1~CJ~eJVl?l1'Vf~ LYie.itJ1'utJ".i\l 
'U , 'I 6J " , 

~l(Plfl11lJ b tJ 'U aci'lJtl\l tJ)~'lJ1'1l'U Lbfl~ tl1w1th~ L VIP11 Vf "1'U?llJ CJ 'Vll \ltJ 1m1l.l~'Ui'l.:J Lbf;l~ b?I~ tll .fl1'WlJ1~ tJ1~ bVI121 
" " 1mh.:i~ i.J1 'Ub:i'.1 tl\l bi1 vi1 fl'll'l fl11l.l bl"l~111"1 fl'!JB \l'lh~'lJ1'1l'U~ .:itl1~ b 'Vlm llu~ \j~ l.Li:'IVl\11 Vi L ~'Ul1 'W1~B\l~'Vl)\lij 

R11l.I~ 1A ru\;) mh~'!l1'lJ'U'lJ€J\l'W1~ e:i.:ir\ eici 1.:i~.:i 1 vrru L Yi tJ'I 1Vl m1l.Jl.J'l~'U'lJB\l'W1:: B.:JFl~'Vl1\l'l1'Ub ~ Bfl11~w.J'U1~ v v , 

£i'.:i 8'ULL'1~fl1 1lJ'W~e:Jl.11'uiJ Btl'U?l'11'Ufl1)GJ\;)1\l 1 vh 1 VitJ1~ 1. 'V11211 'VltJ L<J~flJi'l b~f.N ?l'VfU':i~'lJ16ll1~'Jd1lJvl 1\l1'U 

b ll'LlVi'U~1'Unu1''5u161bLri::;tJ1~'1J16ll'U 1 'Vlv\;] a hJ ' ... 
'Ultl Kaha lmnadze b€J fleJfll 116ll'VlVl~bL'Vl'Ufl11':i'J B1 1.~t1tJ':i~,J1?1vrtJ1 ::'1J1'!l1~ c.i'bL'Vl'U " " ,, 

nzj11tJ':i~b'Vll"l~htl l'l~l'UtieJn (Permanent Representative of Georgia to the United Nations) 1v1J1'1-:im1~ 
'\f'l)~'Ul'Vl?llJ L~ <J'W'l~U )lJ'U'VlllJ'Vl1Jl ii'rmBVI C'l tJl.Vl'lJ 'U)lJ'U1 Cl'UYi Vi) 'Vl':i\lb ll'U~ Ll'111'V'l1' n bl.f;l~ L Vi VIVl'lJ'lJ ti.:iu1::;61!1'1l'U 

" . " 
~\ltl':i~ l.'Vl~ 'V11\l 1~fom1zj'U'tll.lbb'1~1.m1'W'11nu1 ::;1.'Vll"1~1 .:i 1 ~1 fan 'Vl1'1Lll'U~tl1~ 1.1.Vf:;:i1.:i~ Lll'ULL ':i\IU'UVl1611'1 

'IJB'IUl~L'Vll211'Vlmb'1~'lJB'lfan 'V'l)~B'lrlVl1\l~lJL'VlUfl'U~'W':i~11'lJfllrutJn"il tim::~'Ufl11l.J LU 'UB~'IJB\l'V'l?lfli1m'lJ11 

1'Vlti1 'U'Vl nv!\11..1 LL61::Vl':i'lbU'ULL ':i\IU'UVl11:l 1'J 1 Vf crri'Llvl1'11'ULyjB'1'Ll~il1'WbbG1~1'111lJL'11 ru1 '11.~B'I ~'1~'Vl1.:Jii'W1~':i1'lJ 
"l \J 11.1q 

m~1.1.?11'u~.:i11 "fl'U~~a:wv\'11 \Xi'1'U~ubll'Uri'U~ mil.I~ "il::m~~u 1 \X Lilvim1:1Jm ui1.:iri:1JLb'1~v\'11 Vi~~'U1. U'Ufl'U . " 
~" 'W)~B\l ~ '1~ L U'U~ '1Vl,J11 'U '5 11.J~'Vl)\I L u uc.Jtl 1~LVJVI bvl 'U L~ tJ?la~vim 'Vlb yj au1::; L 'Vll'l 'Vl':i'lb ll'U " fl~\i1~ £i ... " , 
,j' fl~ \1l,J'l.J1" b lJ 'Ll'W' n?ivic.JiJ1 i1 ti'l-1 Pl tl ~ ij'U'Vl'U l'Vl~ 1 ~ ruoU'\.J bfl ~ B'U fl11~ \Jll'U11:: ~'Ufa fl a fl~ 'I iJ 'l'Vl':i -:i 1-d ,, " 

'W"i~B"il~~t1Jl1'V'l~1'UVl'U\i1~ bU'U?l~'V'l1'U?l1'U~l.l~'U5U.'1~vr'1aV1'1Bl.liil'l1n1-w~1v 

'Lll tJ Cristian Barros Melet 1.e:ine1A11 161lvivicrbL'Vl'Llm1':i~~ tJ 1~:S1?1vrtl1~'lJ1'1!1~ c.i'LL'Vl'U 
" " " 

nzjl.IU1~1.'Vl~mriuml.11fl1bL'1~1.Lfl~ULUtJU (Permanent Representative of Chile to the United Nations) 

U.?I Vt 'li'l 11l.lzj 'U'lJ lJ 1 'Ll'W ':i ::;11'lJ n l ru tJ n \l'lJ t:l'I 'W l ~'\.J 1'Vl?llJ L~ \l'V'l) ~ tJ 1ii 'U'Vl':ilJVl1 f) ij Y.!Gl e:!Vl 61 m~"!l 'U ':ilJ'U 1 ()'U YI VI l ,, . 
\i11;18Vl'li 1.:J L~Vl'VlP1111~'lJB'lfl11fl1B\l':i1'1lV 'W'ULb\;) fl .Pl. <il~~ 'V'l1~B'IA'Vl':i'l hi'-r'Ufl11l.lbfl11'W1' f1LL'1~ bVl VIVl 'U'J1fl 

" 
'l.Jl~ 'IJ1'1l'U L 'V'l11~'W l ~ B.:J r\1Vli'1 1 1lJ~1~ ru tl'Url11l.IL lJ 'U uci~ ~ 1.1.'1~ fl11l.J n 11'Vlif 1'lJB'ltl1~'1! 1 '1l'U L?llJ B 

" " 



UN Development Pro~ramme (UNDP) ~"1 ~~ mn ~1 ., fl 1 1 t.l'l1 "lfl "Human Development Lifetime 

Achievement Award" Uiv vu•i. lei<t<t~ t .mmnmr 'U 'Vl'l"1~fomwv:w'ru 1 m:::~u fan 1'U\11'U:::tl1:::lJ'l.l bbvi"1'~ ... ' ... 
~ b lJ'Uf'!'Utl':i1:iJ~lil h '11~1'1bBnmvm~:::~'U~.fl1'V'l 1~nufl'U1 'U"ll1~ 

" 
'U1EJ Abdallah Wafy LvnBt'l ':i':i 1"ll'Vllil~Lb'Vl'Utl11'l1m'OJBhh:::~1'1V!th :::"ll 1"!!1~ ~Lb'Vl'U 

" " " 
n~ :wth :::b'VIP1bbB'li'l~n1 (Permanent Representative of Ni~er to the United Nations) 1~cl1fi "n1 1~ 
Yl ':i :::mvi,u.J b~'OJv1m~tl1:D 'U'Vl':illvt1.n:DvH1B~'1 tJ b~"1l m :w'U1flUWlil'l 'Vl'l 'lb llttf"1 'Wtl ')1lJ~ lil 1'1 '1JEMf'IU 1 'Vl tJ~ "'ll1~ 

" ' " 
~vilJb Y1Vl1:::11mm.Jf1i.'M Yl ":i:::":i1'1.J fl'HUEJn'OJ b.;;; eitJ':i::: hi"l!tfo'U'l.lti'ltl":i:::'U1"1Ju 'Vl":i'lb lJ'U n-cl'lil~tli! n~w.im~th::: ~ n~ 

' d..J ' 

1~'11n Lfl':i'lfl1':i~'Vl':i'I~ b~ lJn-i1 <t,ooo Lfl':i'I m 1 bb'1:::tl1'1lqp"Vv'lbf"1 ':i ~~n'1'V'l m Yl EJ'I zj-:ii'lamnm..h:::'1tum':iru 

~1'Ufl1')~inJu1~Y11-:1~ l b U'Ufl1":il.nlil~B~'V'l":i:::6llul1ti'V'l bb~::: L U'ULb u1'V11 .:i~ a1m')fl'111 th.h:m n(il1.'ff L ~vu ':i':i'1 
' ' 

b u1V1mtim1~ini'U1~~.:i~'U 1'WtlW b'Vlf"11ii1.:i 11"1mh "n11'1'U11'1 m~n'Um'V'l1:::ei-:ifi 'OJ:::b U'Ubb ":i'ID'l.!~1'11'11 ~nu 
·1.h::: b 'Vlf'! L 'Vlt.J bb'1:::tJ 'J:::'1J1 rim :::vd 1-:itl':i::: b 'Vl f"1 1~mtJvn:::m ':i~ 1b U'U fl1":ib.;;; m.J"J':i'1 L u1V1m tJ m1-Winim~ cY-:i8u , 

'W1EJ Mansour Ayyad Al-otaibi btlfleJfl':i':i1"ll 'Vl lil~ b b'Vl'Wfl11'.iflb11ill.h:::'11'11V1lJ':i:::'ll1'1J1~ 
" " " 

~ bb 'Vl 'Wnzjm.J':i::: b'V1131 bBL~ EJ-Lb tJ~¥ln (Permanent Representative of t he State of Kuwait to the United 

Nat ions) LLMl 'I Fl11lJzj'U"l!lJYl':i :::U1'V1'111l b~ 'OJ "l'11::: tl 1:D 'U'Vl ':i1JV!1.fl :D Yl '1 eJ ~ '1 EJ bW1J u ':i1JtJ1fl 'lJ'W m 1 'Wll1tJ::: 
" ' ... 

w:1 ::: 11vt1 n-cl'lil~VeJ~:i 1 'Vlru~ fl'HJ.:i11"l!tl t.111u1'U~"~ 1'LI1'1 n LL'1::: vh.1L'Vl'V'l':i:::1 ":imvl'11t.Jm1ii~n 1 u'V'li.'1 nil m11rnB~ 
" "' 1 , 

-r"1J;;'flJtJ 'Vl'J 'l~UV1'\.J1Vllurn'l ?l~1.:J~'W~fl1'V'l LLG'l:::bLm 'U A11:lJoV ~ bL~" LL'1:::fl1'J~lill'U1bm~l)fl'OJ ~"fl'.l.J LL'1:::~'1 b'1t~lJ ... 
m1~ini'W1~ct:i~u zj"v111 V11 vivn11~um b uuLf'l'J'dl5n'OJ'UtJ1~ 1 vtru a'U~twi"W 1tJ.niimAbmtitJ l'1:::1m:i timot.J"11'1 .... ~ " 
'i'l ':i::: ':i1'llfl':itW tJ fl'OJ~ b U 'U~i.l':i:::~ n,;liiti'll11 La n\11 hJ~ fl1 ':i'Vl'1bn~1m1 t.J 'J 1 '1ln " Human Development 

" " 
Lifetime Achievement Award" '11n UN Development Programme (UNDP) fl1':i!;f'J')'Jfll'1'UB.:J'V'l ":i:::v'lfi' 

i1uLU'Wfl11lJ~fl! L~tJfl~.:i ~.:i 1 m1]'Uti.:i L 'VltJbb'1:::'1Jv'1 fan 

'W1tJ Matthew Rycroft bBfl eJfl')')1'lJ 'Vl ti1~bbVl 'Ufl11':i;;'IV1 ')1'1ltl1ru1~n1tl'l:::<il1;;'1V1\J":i ~"1J1'1.l1~ 
" " 

~bb'Vl'Unzjiitl1:::bV1Pi~htllil:::l'Uti1n (Permanent Representative of t he United Kingdom to the United 

Nations) bL;;'f~"fl111Jb~ tJ 1 '0Jti ci1.:i'1 ~~'I 'Uru::: b~ mnmb?l~.:Jfl11:lJzj'U'll:l!l'i 8 fl1'J~'W1::: tJ1'Vl?llJb~ 'll'W'J :::tl 'JiJ 'UVl':i 
' 

1lvt1.fllJ'V'l'1 e.J~nm~6lJ t1 ":i lJ 'Ulfl tJYi~1 Vl1:J L ll t1-w1:::'.l.Jvt1 m~~~ tl~ mB:J":i l 'll V t.J 1 1 'U1 'U~'11 ~1 'LI fan 1~ tJ~'U 
" ' ' 

Fl'Jv.:i116ll tJL u'li1.:iV1~.:itlvt'1'1'0J1tl m1ri B~ 'l'1V1tl1::: 6l116l11~ zj" 1 VJ m .U1bllu'1mil n6'\'1~u~ <t<t VJ'.i'ltl nfl':iB'ltl 'J::: b 'VIPi 

~1 f.ll~ t.1-X Pl-U ~~1.:J btlfl.f11'V'l bl.'1:::tl1V1~'11'0J b~ tJ1tl'W'IJB.:Jtl1"'ll'Wlil'1€llil-r"1Jfl1'1 tl':i:::'U1A1J':i:::Vll1.:JU':i::: b 'VIPl'OJ:::iJ BlJ 

11~ n~"Yl 'l::: ti" ~ 1 u\i1t1:::'W'l:::l.lvt1 n-cl'ti1~ ~ ~tJ n u~ 'W 'l:::1 1'1Jm ru tJ n '1L~mh~'ll1'llu ~ ~i1tJ'1'Ut1 ni1 -W ~'l.11 
6' '\) 6..J \J , 

'V'l'J::: eJ'OJ\J ~ tJ.fl1'Wli11uP\ '1tl::: ~'Ulil~ bb'1::: fl1')tl1EJ.fl1Yl Bn~'l'OJ:::Vl':i" b U'U~ fl!~ n~ru bb vi" Lan EJ":i .fl1'V'l'UtJ:J'V'l?l nu m 

'll111 VlEJl'ifltl~ L tJ ~'1'l1'U'U€l"V<l'J:::ti:Jfl11'\'?l~1 '1tl1:::~f"11'111ili fl~ '1~119' qjtl~1 '1bLVl'OJ~ 'l 
m.:i Samantha Power Ltinam11'UV11'1crLb'Vl'Um11aV1-rl)m:lJ~ fl1 t]'):::'11aV1i.l":i:::"1J1'1l 1 ~ 

" " .. 
(Permanent Representat ive of the United St at es of America to t he United Nations) bL'11~.:Jfl11:lJb~tJh 

e.J ~1 '1 ~ ~~ 'llii tifl1111~ fl! b~ v ri~ "~ 1 fl f!!"1J B.:i tl 'l ~ L 'Vlf"11 vi tJ Ll.'1::: J 1fi.:i?l1 tJ~l.JTit1 5~ ~ n;.:i'J:::'Vli 1'I1 vi v bb'1::: 

'1vt-rl5a b:lJ ~ m '111 nm "J~ 'V'l'J:::t11Y1'1lJ L~ '1'V'l 1~tl1ii'U'Vl':ilJV!1.fl ii 'W'1 B~ r;:i m~'U ll '.ilJtil nu~ lil 'J m 'l'W'.i::: ':i 1'1J '111 .n 'Vi 
.... " ' 

bb'1:::lJ'.i::: -Xt1~ Lli ti :i Lfl:l! 'lJ~ ~ ~ iir;:i 'r \ibb:lJ'11'111"1l b ~lil'16lJB.:J'1'VI ~ \i e.i blJ ~ ni Vi~ alJ~ 1 mm L~'1-w1::: t11lJ':i1 "1l6lJ'U n .. ~ .. 
bbn:::?l:lJb~ 'OJ'W1 :::u ':im 16ll'll'Wi1 1.ii tifl~'l'Vl ':i 'l'Yi 1::: rn11 zj "1~'VI '.i :iii-w1:::11'll~ 1 fa b~ e.i.:id Iii ei~tl':i:::'Uii-r \i;;'f .fl1;;'f vt-r \i., ' .. .. 
1um"Jb'1~'0J ., b~e.J'U;;'!V1f15mii~m b~B fl.¥1 . (j)cK'oJo ;;'IV1-rllm11~mtitilJ11~nfi.:i-w1~'.i1'U~1~;;'11'Linwvm:11'U'V11'U .. ~ 



~1Jml'fru LLri ~ m.11'1'1l'Uvi11 vi'.i.:iLJ'.i:::?1.:ifi:u::;1.1fl:uvi~1 LVlcM11 vi'.i.:i 11ilu1LVl ruth ::: 1v'll°L1mh.:i h u 1.:i ~.:in b tl'LI 
. " ~ 

viLJ'.i:::~ fl~LL'111 1 'W '.i ::: 1 1'1l~1~ L~ v .:id vim ti~ .:i m 11 i1'm11J'1i1mvi~ v'W'1fl'i1 fl'.i'll e:J.:J'W 1:::v.:i ri 1vi m tl'W1::: fl~ 1J , 
~mJ 1eim'1 mfaHth 1:::'U1.:i LL'1 :::LJ·rn'll1'll'UW~'U'.i1 flviru11 'Livi fl~1'U 'W '.i:::1~m~ei1'1?11 vi::: LL'1::: 'W'.i :::eY:u~ ci.n1'W 

, ti Ill , 

1'Lim'.i?l11.:i?1'.i'.iA'Uil'lm'.i:1.J~ 1 .:i 1 L~v-d1mV1~€J'W?lflU fl'.i ~1ti'W1:::ei .:ifiLei.:i mVl LA'.i\lf\1 '.i LLnlJ~.:i LL'1:::Lfl'.i.:Jf11'.i 

~u 'l B fl '11u1'U1J1flvii1m1\lviVJ::: b UtJ'U thzj'U'll1Jvci1.:iV11vi~ vii111il LL'1::: LU'U hfl~'IJ eN'll111vm LL~:::1'1 nvi11ilii 
'W1:::JJvn n,;'l'l~ ~vi~ .:i 1 Vlaj L '1i'Lid 

'U1CJl'.i.a-v 'Wmf'l ~CJ L€JfleJY'l'.i'.i1'll'Vl1'1~ bLVl'Um111v1mJ'.i::;'11?1V1LJ'.i::;"111'1l1~ 1 mnu:::~ LL 'Vl'U 
\J \I d.I \J 

t b::: b'YlP11vm (Permanent Representative of Thailand to the United Nat ions) bb?lV1.:Jf'l1 11J'IJ€l'U~ ru bb'1 ::: 

~~ fl'll1'U~.:i1 \!vi i:UJ 'll'll1'1Vi'lJ '.i :::'ll1'1l1 ~1v) ~ ~111 '.i::: W b P1l'f L .rj €J 1.111 tJ ?l Vl ~ i"l'.i :::'\.J 1'Vl?l1J L~ \l'W'.i ::;'lJ 1lJ'U 'Vl11JV11.fl ii 'W ~ 
" , '\J 

€JV1 ~mvi'll 'l.J'.ilJ'U11.1'\JW1'1'.i ~'U 1'u1 'tJd ?l:::li' tl'U 1 ~b ~'tJl 1'¥~'.i :::'.il 'll mruvn '1 LL'1:::~.:i vi"tj '.i :::€J .:J A'Vl'.i .:ivilJLVH. ~ mJ1.:i'l.l'tJ , ' 
'1l111 'VlCJl'l'1vvi frlo ll'llmm'.imei.:i'.i1'1ltl Lll'Uvi~un~ L-rltJ .:iLLl'l L 'Ut.11h·1m.:i'Ll'.i:::'ll1'1l'U1vm u~Ei'.:i Lll'UviCJvl.l~U'llei.:i 

" 
th:::'ll1flm:::V1i 1.:i th::: L 'Vlf'I ~" 11ilm1ti11.:i1''1vivi'.i .:irirufi1 L~m ViVl'W'.i::: Ln ti1~cl'1 V1~'1.Jfl111Jcl'1L ~'1 vi1~m.:ivi 1J L'Vl , , 
lil18'W'.i:::1~ ()::;~ 1'1'11VI::: L ~ €JU'.i:::'ll1"1l'U'll eJ\l'W'.i::; tl'lfl 11il Lbri b VI~ my Agricola 'll €l.:JB\lri fl1'rn1Vl1'.ibb'1::: fl1'.ibfll'f1'1'.i 

LL'4'l?lVl'l.J'.i:::'lJ1'1l1~ (FAO) Lde:i fl .1'11 . <9l ~Gl'.ct '.i 1'l1 '1 UN-HABITAT Scrol l of Honour Award fl.f"1 . ~oobn 
11.:i1 '1 Human Development Lifet ime Achievement Award 'll B \l United Nations Development 

' ... 
Programme (UNDP) Liiv A.!"1. ~oob bb'1 :::11 .:i1~ WIPO's Global Leaders Award fl.P1 . ~oo~ 'UBfl'11flU 

b -rieitiv:1.J11~ n 1 'LI'W1:::11'1lmruvn'1~1'Um'.i1~vn~:::~lilJ'U1~'U '1Vi'Ll'.i:::'ll1'1l1~ 5.:i 1~ n1V1'Uvi 1 iH 'Uvi ct 5'U11f1lJ 

zj\lLU 'UlUfl~1CJl'Um:::'.i1'll?l1J.fl'W LD'LI1'U~'Ufo fl (World Soil Day) m~,m~ A.P1 . ~om!S'. Bfl~lt.J 'l1fllfl'.i.:J fl1'.i 

~ 1J1Ju1V1'11 ti~u Lf11.:im'.i,X1'Ll1:::L vif"I 11il ~ .:im .1LL'1:::-W'1J1Ju1L Du " 'VI~ fl 'l.l ~'ll'lJ1'1leN LP1'.i'l-.t~n\l'Wm w v.:i" ~.:iL Du 

'lltl\l'lllfkleJ'U~ 1rhvi\~"tj'.i::;'.i 1 '1l'Vl1 'U 1 Vf nUU'J'l'll'U'll111 'Vlm ~ m ll'UV!~ fl 1 'Ufl1'.i~1 L iJ'U;;)l l?l LL'1:::b tl'U fl'.iBU1 'Ufll'.i 

~vi~u 1:v Vi~ fl'Ll~'ll'lJ1'1leJ \lLf'll'.i~Jiil:U'WtJL-WEm'J.:i 1~1um1vvlJ~'lJ 1 u1i1'LI:m u1'Vl1.:i~a12.J11mh:::~ fl \;}1 i L y;eiu1'.i~ 

~ I ~ d 

er.er.a: 'llma'LimL'LI::11~1EJF11am'W"i::-a1"!l1 

~) 'tima'LimL 'U::~1'Un1"i~~m"itl1 : m1~1L iJ'Uf11'.i LbITT '1J'UqJvi1n1'.iu1vn "j~VJ fl i 1J11?111J 

bb'WTVl'.i:::'.i1'll~1~b 'Ufl'.irut:i'Vl flJltJ\11fl~'W~~'Ll'.i:::arn.m~1 b ~\) bb~l 1tJ'lJ·fo1 m 'W~'U~~rJ'l~1b U'U f\111~a:l.J'lJ1ru , " 
lvimuvn::: ~.:ivt1viufl'.iP1~D'.i'.im1'1l bb61~rl1u1 e:im .:i'1 ::: tn'W ~..:ivriviLJ 1::\J 1tJ~'1ilu~ zj 'l 1 ~ij Lb'W1 'W '.i:::11'1l~1~ 
~11il'Y1 1::: 11'1lvi 1t111 bL~1 1 u ~l'W n11LLm61.1 -U '!JVl1 '1J1 V1 bbf'l nuJ1 f'l11 '1 .:i L a~l.l fl 1'.i~1 Liiufl 1 1l'1 1 1J LL t11 

'W '.i::11'1.l~1~1'W fl1'.i~Vlvl1bL Vl~'l bn'lJJ1'1J'U1Vl b~ fl bb 'lJ 'lJ fl"j :::\l1 tJ~1 n fl Ltl uJ11 u-ri1 .:I t] ~ e.Ju b ~B 1 oiJ'Vl li1 Lb Vl 'W 

fl11~1i1vl1Lb 'Vl~\l btl'UJ1'1l'U1Vl 1V1aj~'leJ1'1tileJ'l1.ff1 :::EJ:: b1'11tl1'U 
m) 'ti'mamm 'U::~1'UaV1mru : m'.i d 'lilillmavtmrumf'l fl1'.i Lfl~m1::i;lutl1Lm:i1 i1L -irl.JLL~..:i 

m1l 1f'l'.i.:i fl1'.i'Vl~.:i?1V1mrumfl n1'.i Lfl'l-.tvi'.ivi-d.:itl1i..nti n61:::?1ifuauu 1 Vfa'VlmruLV1~1-d L oiJ11 i.Jii'U'Vl'l.J 1'Vl~1!9ru ' ... 
1'I..!fl 1 1~lilJ'U1 flJ1lJb-if1Jbb ~ \! '1J €J .:J 'll 1J '1l 'Ub fl l'fvi'.i fl '.i '.i 1J VI fl 'll lJ '1l 'U 'IJ €J \l U '.i::; L"ll f"l 1 'Vl tJ 1i1Ll1\H-1~1 u '.i::; tJ ~ ct U 

' ' , 
LV1 EJU'.i'.i'111lut1'Vl5P11'11'1~'1!1~ ~o lJ LYlvfl1'~~1LU'Uf\1'.iLlJ'W1'Ll1'111J-r\Jtl'.i11J'Uru"1 lJ11'111ITTct11'.il°l?l1lJ 

\ , ""' \J tJ 

Ill) ,j' v L'1'Ue.Hb 1J ::~ 1'U n1"i~\il111 "i~'U : fll '.i rl 1 Vl 'W Vl'U 1tJ U 1 CJ bb~ :::ifot:J'U tJVI f5 P1 1 a \Pl fl U f\1 "j , 
-Vu L fl~ e:iu f11 '.i~Vl f\1 '.i'Vl ~"tj tJ 1 m ~u m1J f'l 1 '11'1fvrl :::'.i1'1l1 m ti'\.J l°l '1lJ'Vl n ?I .fl 1'W'U CU'l-116/JB\! ~ti B ci 1.:i ~ m ~ e:i .:i , , ... 
wt1:::m11Jt:i u 'VlmtJ vrtl1t1 .:i 1 uviL~ v1-t'ti'l~1 Liiun1"j ~vivr~ navi'.irn'.ieJ'l.J'.il.1 1 i1m1:iJ~b~tJ1nu m1~ li1 m1 

" " 
'Vl~'W tllfl'.i~'U rl1Vltlli1b tJu ue.J'W fl11~Vll'lllJ 1 Vf f11 U. 'U::i.11 LL~::?i'lL'111J b~C.11 tlU L~eN b '1Jl'l\01111J b 'VllJ1::'11J'll t:i.:J«'Uvi 



tJi.'1 nw'tl Lf'11'l!l~n~ LL 'U1'Vl1.:i m1LLnilruvn~'LI~ L ·vu.n~m.i LLi.'l~llvtJVlmtJ 1 Vf ml.J~(;lJ'U1~~'U ri1V1'UV1 LLc.J'U~(;lJ'U1 
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'U) f'lutl?11'U1~ ID 1m\lm'J~oo.JmviJJu1'Uubb '\.JlJl?lei ~1b -uum"Jtlfou'J\lvru~ bb'1~tJ'1 n 
~ \I 'U " ~ 

w'U'lliJ1?1~1\I 1 -«'U~ (9)mcf 11 

fl) l'l'U tl?11'U1~ m bfld\lfll 'JV!J-iUl'UU f'l~(;ll-bfl"cll'l'JJ..J b 'U~eJ'\.Jb ~ B\ll.11 '<ill fl'W'i ~'il'll~l~ 
\I '\J , '\J 

~1 b iJ'Um'ir.1\1b?l~l.l1 ~bfl~lll'im b~ CJ\ltJm 1 'Wumb'1~~B\1?11'U ~\lb?l~:i..Jfl1'ivl1U~~\'ll bb'1~m1tJ~ n~'ll'lliJ1?1~1..:i 1 

1t.Jvr'U~~'Ub~CJ1 vr'U~ ©,<foo 1~ 
\I) f'l'Utl?11'U1~ cs:: 1fl'J\ln1'J~oo.JtnviJJu1'U1An~~-1fln1'U u 1'Uc;fo vr'U~ mo,oticf 1~ 

'1 ~ ~ \I 

zj \I b U'U vr'U~ bb vl..'.l bb d fl~U 1t:-.1'1n11Pi fll'.f1 '<il1 tl bfl'J ..'.l fll'ibbflii\l~'U 1U'UCJ1CJt:-.1'1fl1 'i~oo.J'Ul '<illflvr'U~~iJu q)Vl1 

zj..:Jbb~b~J..Jv11'U11JJ1~t:-.1mm1 '<il'Ubfl~lll1mmm1~tJ '1n-IT1111'1e.i'1e.J~l'l cr:o - <to n..:i/l ~ 
" 

'<il) 1"1'U8?11'U 1~ cf 1m..:i n 11~ oo.J u 1vr'U~~:l..J .J 1t11n'Wu\I erm ~eJ\lm'<il1n'W'i~11'U~ 1~ 
" ' 

~\IVll\?l'Ufl'il'l~i'i'i'ilJ':il'll 

(cf) fl1 'JWOOJ'W1vr'U~~'U 11~iJ'W'.i~'.il'U~111~~1biJ'Wtl1'J~oo.J'U11uvrt.J~~'U1 Hlbbri 'W1 bb~bb~ 
.ij\IVll l'lUl'l\PlllJ 11'l m oif 11 U~\lb?l~:l..J1 ~ii f11'ivl1'U1bb'1~UG1fl~'U~fl1 'Uvr'U~'U e.J 'U 'W'J UllJl'l BVl'1..'.l -U1'U'Vl"i1CJ'U11 

OJ ' 

1~ CJ~oo.J'U 1Yru~~m tJ{m .Yl'l 1~bfl~\91'ifldvl1'U111'1t:-.1G1t:-.1~\91 bQ~ CJ cfo-bo ~'1111 bb'1 ~ fl1'iD'1fl~'ll ~ n~'U11 
" 

m 'i l l'1n1:Wmi bb'1 ~m 'i b~ CJ \1~1'11 n11~'UTibL'1~~oo.Ju1m 1bfl~m1m'U191 ~ :1..JJ1 u1 ..'.l'U '.i1 1~ c.Jtl 1u tJ '.i ..:i~u 
'1 \j ~ " 

?luu ?l'U'Uulil.ij E.Jm1t:-.1~ l'lu1..:i~1u 1 t.!'1 nl'.fru~ nu\l'Vl'WV!J..Jmi ti'U bfl~\'11m 1 m 'U\'l m rl1 b.nu 1~ bbn rl1 bilmiju \I 
' ' ' 

't.!11611?1 el1b.fleimn1 u bb'1~ellb.flm'<il1~ 1ei~ei.:i l.b'1~?1U'U?l'U'Ufl1'ici1m1eJ1?1fl11J..J~~1'Uf11'H 'W1~b~CJ.:Ji1\'11J1 , " 
1 ~ bbribn~m mt:'.J b 'W1~b~t1'1i1l'liJ11 'Uvr'U~1'11u~n~r;i1mV111u rl1 L.f1miju..:im1611?1 .Y..:ivt1'1?1'U11611?1 .S1'U1'U 

" ' 
<9>00 '.i1CJ 

(ti) 1ri '.i\lm 1'V'l 111Jl'i'1ei~ 1 .:i1 u?lm~"'ll'W'.i ~'U1\l L~1~1n~ 'W';J ~u1m1:Uuu 1n 1 u 'W';J~u1 Y1 

?im~"'ll'W';l~tJ1:iJuVJ';J1Jvt1JJil'Wf""lei~'1m~'U b ~ei b uu1.1. vi61'1?1~1.:inw 1Vinm1~?.J11 uvru~ t:-.1~~mvi1"J'U B.:i"J1'ij~';J 
1'Ll..ij'..:JVI1 ~'U11611?1 ~ n'\::11 bb'1~ ~ oo.J'U1 e:nfl'\"jVJ 1..:i n 1 '.i bfl ~m 'V Ei..'.l t:'.J v11\I1'U 1fl 'i ..:i m 'i 'ti fleJ'U 'i :l..l ?1161'1 bb'1 ~ 

" 
1 ~ m1 J..J i bbtl 'i1"cl~'J 1'Wn11 tJ '.i~ n eiu m ~'W ~ 1u m 1 b n~m zj..:i ~~\I ~'LI ~ bl. vi .:i 1uel1 b.fl m~ ei .:i 'U 'i 1611 ?i 

ellb.fle.Jd~i.b\I~ ell b.f1B?i1 vt\ltl1~ ellb.f1B~m?11~ bb'1~B1b.nm..i 1~ le:i~ei\l.J.:iV1i'~m1611?1 
' 



@) t1-a:::1'~t111111bu'U111 

W1:::U1'\11G'll.J b~ "il'Vfi:::u1iJ'U'\11W'Vl1.fliJVrn ei~mH~"tl u 1l.J'U1'1UVll911 1~ bG'I ~"iJW1::: 11"1! 
" ' ~1 b ilt1 b~ m.i 1fl1.:im1Pi m~115m1~t1-W ~'Ub~eJl.J 1 '\11111 b 'll1"tl:::~11 am ~a.:i111"iJ1nw1:::11"tl~1~ rl1b.neJ 1 vm11111 

" ' 
~.:iV11'~11"tl~~ bria1't1~ ~~ wq111~mtJt1 ~er~~ 1~i1w1:::11"tli;l1~nu'U1tJG'l'U1t1 ~1111\i"t! ei6u~m11~~t11 
~~ti 1 t1'llru:::i!t1 G'l1u1~~.:id 1'1.~~1b iit1m1Pin'l'l1V1115m1u~uu1.:i~t1~ b~ei111 '\11111 1~?111111i;i1ih.b::: 1tJ"tltl 

' ' 
1 t1 n11bw1:::u'1n1~'\ll~G'leJU11\I bbe..J'U bb'1:::~~1:::uun11U'1 nvh~ b 'Vll.J1:::G'll.JtlUG'l.fl1W~'U~ 1~ t)i;l1 b U'Un11 

" " 
1 t1'1 rn.~ru::: b llt111tt18''11'lJ1'llei.:i111'U8Pi m~n m1~~t11~1 tJ'\1111 tJ B'Ub ~ei.:i111"il1 nw1:::11"tl~1~ ~.:i'Vl1~b W"tl1u~ 

" " ' 
ID) 1l'1'1tl"a:::6'1.:l f>l"t1t1.:i 1fl"a.:ln11 • 

(<9l) b llt1!31t18'Pin'l'J11~ tJ bb'1:::G'l16l91'\ll~G'leiu15m1~t1-Wu fou1.:i~m~ei111'\111111~'111111ci 
" " ' 

1 ith::: fo"tl'U1~a v1.:ii1u1:::~'\116.n1w b ~a bU'U1U bb uu bb'1:::~.:i bG'l~l.lm'llw bn'l'Jmm~eJtJ L 'UU~b 1ru 1n~ b~ CJ{! nu 
" " ~t1~1m.:im1 1~b~tJt1~15m1~~m1~t1 J1 bb'1:::~"llav1-:icin~a-:i i1m111~.:i~t1 hi m:::'\llul'ia~-:ibb1~~a11 

" " 
bb'1::: i1'81 l91 m111 b ut1ei v~ ~"i1t1 

" (~) b~ei~t1-W~t1ffifl1-:im1 ~-:ii1'1mwb~a111 '\111111 ~n'1u'111u1ru G'l11111ci1-ffth::: 1tJ"lltl 
" " 

(rn) L~BB'U~n,;'\ll~Wtl1n1~'U tl1 Lb'1:::thbJ 1~fl.:lfl11l.JeJ~l.JG'll.JU1tUl911l.J511l.J"tl1~eJV1'1~\l~'U 
' ' " 

(~) byjmlJt1bLV1~-:iPin'l'J1~.:i1t1 bb'1::: bb 'Vl~.:ivia-:i b~tJ1b :S.:i bn'l'lm/b :a.:iat1~n,; " . 



m) LL'U1'V11\le .. mnT~~1LU'U.:11'U'tleJ.:l'WU1£J.:11'U~1.:I e'] L'U11'l-a.:im·a-vf~1~qi 
(<9l) ml.lww.n..11~~'\.J 

n) m1'1~v11'j~tJtJa'U-rn,;~'Um1~J1.mv 1'U1f'l1..:im1L 'lJ1'1!~~l.l., ~1LU'\.Jfl1'j1 'U 
' ' 

"li1..:iLL1n'!Ja..:im'j~1Lti'U..:i1'Ub~atJ ~.Pl. iv~~ - U'1'1D'U '11'U1'U ~'o::>ci 1~ ~..:i'1 
' 

(n) m1a'U-rn,;~'ULL~~J11~vi5n~ 
' 

- fl1'j'111..:ifi''U~'Ub tJ'Utl1 (Diversion Terrace) 

- fl1'j'!J~l°l-E.Jn~e:J..:Jl'l1lJbb'U1W~tJ 
' 'IJ ,, 

- fl1 'j'111..:i'V11..:J'j~tJ1 tri.11 (Waterway) 

('!J) m1a'U-rn,;&1'ULL~~J11~vi6w'1! 
' 

- fl1TU~fl'Vl~1bb~fl (Vetiver grass) 

- fl1'jfl~l.!&1'U (Mulching) 

- m11-tlw'1!~EJ'1~ (Green Manure Cropping) 

- fl1'jtl~nw'1!Vll.l'Ub1EJ'U (Crop Rotation) 
'IJ ' 

(l°l) fl1)~'U'W~'Ub~BlJ 1 'Vl1lJ b vlatl~flW'1!bPl)~~n'1 fl1) 1 otlUEJW'1!'1~ 
'U 'U ~ , 

( ..:i) m1v11u v'VliJ nG1 l'l1~1~11'1!'Vl1uG1l.!L~ '1~1~L 'Vl~-rl'lm1'1!'1 ~1., '1ml.lrnm1'1!nl.!1~ 
, 'U , , 

( '1) m1v11tl1vtl4'n"li1.m~ 
(u) m1?i..:iL'1~l.lm1tl~nw"lluv'1~tlfotl1..:iu11..:i~'U '\J , , , 

('1!) m1'1~v11LLtl~..:im6l'!Lnm1'Vl~~ffl'Vlllml.!LL'UJ~'j~11'1!~1~1'U~'U~eJtJ~'U 
("ll) fl1'j'1~v11LLtl~..:i11u'j1lJG11vwuqvi~1LL~n tv~ '11vwuq 

(ru) fl1)~fl~1UEJVllJfllJ~ 1'1L~B'U~'Ubb~~J1vtl4'nl.l~ 1'1L~B'U~'U 
' 'IJ 'IJ 



(®) m1~1 b'O'Um1"1TLibb V1~·-nl11 'LI~trITTf11,:in11i 
n) ~1b'LI'LIfl11~ viv11 bb'VI~ -nl 11'LI~'LI~1m.:im1 i 1vi tJlJ~u\J1 .:i :;;i1nu Bf! n-r .:i u-11 

' " 
U":i~neiu l'l--wfi1-:iu1tnl1 (9) Lbvi.:J umnuJ1 b bbvi.:J bb(l:;6'{";i~btl'Utl1 <i'. bbvi.:J 1'LI~'U~11:W\J1mrubn 'U tlfltl1.X.:ii'U 
®ml<i'.,mo o '1n'U11'\rlll!l'l":i 

\J 

'V) ~ V1v11 1~uu~.:iJ1 b zjBmb Vl~-nY lb .LJ1 1i11tJn'Libb'1~~.:i1 \Jt!.:i~t.1~ b vn:;\Jf!m B'U~'LI~ 
" 

bA":i 'l fl l ":ii bL'1:; 1~~Vlvl 11~ 'U 'Ufl~ .:i J 1 :>JlflU €l ~~iJ ~ b Yi 1 :;\Jft n bbfl~i1n11~ Vi vll ueitl1u 1 vi1'1~lV1-ru 1-if 
\J " " 

1'Llm 1 bn'l'lml'i'1u Lb~ ~.:i -dtJ~mruJ 1'11 mrn~.:iJ1 ~h .:i '1 ~6'1 -r1.:i~'LI cJ'.:i hh YI EJ.:i-wa~1V1f un11?ftlu6'1'4'LI 

fl :>J fl":i ":i:l.J 'V €J .:J 1m-.:i fl1 ":ii m:w•1rn\J d":;VJ 1'U ~ .:J 11i) ~Vlvl 16'1m'Ll6'f'U J 1'11flAfl8-.'.l'lJl;l tJ ":i~ 'Vl l'U -w-reim 1-.'.l'Yl €J ~ .:itl 1:>J1 fl 
\J 

flf!B-.:J 'llmJ1:;V11u 1 tJ-ci1.:i bnutl1b 'lJ1'V:;~:w b ~ei~-.:iJ1:w 1 b~:wc1.:ie)1.:i bnuJ1 b~Btl1'lJ1vi bbfl'1'U 
' 

A) ~ni'U lbb V1~.:iJ1-d1 tJ L VI~ B":i1'l'l!J":i~m~mi~u1b 1 ru 1ei u~'LI~1fl":i-.:Jf11":ii 1~rn b U'LI 

bfl'l'lmm1'LI~'LI~~1um'V1'1l:;~:w '11m'LI ®® V1:iJiJ'1'U 
' \J 

(m) m1.YV1v11 bb Uft.:J6'116111~'U~~'U~'U 
~1 b 'U'Um":i.Yviv11bb tJ'1.:i?116l91m1~~111.y;°ll~ b V1:wi~?1:wnu?1m-w~'LI~~'LI~'LI ~.:i b?l~:wm1 

1 off Yi'V~u5~hfori bfl'l'llll":i m hfori ~mJ~'U5'Vvt!bb ri iJ m :Wt'1 :;na~'U1fo 'Vnl'11 1'1~6'1 :;bn'l'l n1J"t.J mi:w:;'U11 , , , "' 
1 'LI1.:iuei'll b:W'Lil'l b U'U~'LI tin B'U":i:wbbft:; b~mb -w~ b 'Vlfl fo fa~m":i~ ~111.y;°ll ~ b Vllll~?t:w 1 'Lifll'H ~ll~'1~~"11 vtbbri 

bfl'l'lmm 

(<i'.) m1~V1vllbb tl-a.:i6n6lllm1uft nYl'IJ 1'~ 
\J 

~1 b 'D'Lifl1":i~Vivl1bbU "M?t15l'l fl1":itl 61n.W'V1 ~ 1if ~'1 ti flB'lJ11Hfl'l'll'l":iffH ~ m ~:l.Jfl1 1 :W1' 
" \J 

fll":ibfl'l'l\i'l ":i bb~'U 1 VllJ\i'll:l.JA11lJ b'Vlll1~6'fll'IJ€J.:J~'U~ 
(<t) n1 'J.Jviv11bb U'1-.:J b~u'LI-rm1LJ-an.U11 

" " 
n ) ~1 b u'Um1.Jviv11 bb tJ'1.:i b~tJ'LI-rm1tJ'1ni 11'U16'f1 'LI 1 'LI~'LI~ m 1 ~ 1viu 1 off"ll1 1 ~'U6 

" \J • 

tJVJ:wu1'Ll (9) U'1n1°J'1~fl~-.:i1vitJ15u n~1 (l eif1tiun~1) ~m·J~li'I b <i'.m n1'1n~:w~ EJ 1 ~ 
' " 

'V) ~1 b iJ'Um":i~Vlv11bb tJ~.:ib~tJ'LI~m1tlft n.1f 11 b1 'LI~'LI~ (9) 1 ~ 1vitJ 1'1J.U11~u6V1EJn'V'l~CJ ti:w 
'IJ " 1 

~m-J~l'l ~®b nfan~:wl'iei1~ 

(b) fll 'J!JflB'U":illb ~el b6'f ~ll6'f~1-.'.l~nl'U1 €Jl~'V'I b~ tJ-.'.l~llll 
~ 1 Lfrun1".itl n eiu ":ill b ~ei b ?l~ll ?11'1 .:i~ niu 1 Bl ~Yi b~ tJ -:i ~ lil l ~ l'lJ 'U 1 U'J:; ~VJ5Jl1 ~ 

m1~~(i1 "11uLJ1'\al'111 VfijArum'V'I b?t1:w?t11.:im1:1.J~ m1A1uA:1.J 'i.fo:in'Um1~bbm 'lJi:lruvr1 hriaM1bb-a:;11m:;u1V1 
~ 1j '\J ~ v 

611'111'11-:i '1 Lbri bfl'l'll'l":ifl":i":iB'U~'Liffim .:im11 
(b"ll) m1!1 nEJ'U":i:W l ~ei~nimm~m~mtlm lbft:;~1111J1 

~1 b 'Dm1'Ue:l nau1:w 1 Vi'A11:i.J~\~a-:i m1b~ EJ-:itlmLL'1:;~11l1tl1l>h-:i '1 bbri Ln'l'lm m1eiu 

~'Liffim .:i m1 i 1 'Lll~ti.:i'V€Mf11":il ~:wmi~~lll \Jei.:int1bb'1:; l lm'lJi:lt1JV111 ":ifl~l'11J1 
(G) m1.Jviv11uru~lil'LI'Vl'LI 

v • 

~1 b iJ'Um1rJnaurn bb 'LI~t11 bb'1~~Vlli11:1.Jfl1":i.Yvi'V11uru;s~'U'Vl'UtJ":i:;neium;s~ 
v 1 

(i;X) n1~~'LI~6'fm'V'llJ 11iJ 
\J 

~'LI ~6'f .f1 1~th 1if 'V€J.:J bflJ-'.1 f111 I bVI CJ 8 ~1 'Ufl11ll-r'U ~ ~'llfl 'U'V El.:J~1 tlflU 1 Vl1 ":i ~'LI~ 
~ " 

B"Y1noJ~ m (Ul'Ub oJ-:i) fl:>Jfl":i":i lJ ~l'UU11m~b~lJboLJ1:w1~1b iJ'Uf11":i~1":i1:>JD1 'llU~~~":iru 1ir 'lJ~b1 ruU1b 'Vlb ~tJ1 



1t.1~t.1~1m,rn1 'i i fl~.::J Lb 'i n L~ a V'l."1 . tvct<t'ct Lrn~i1 ni'i~1'i1'1 btFfornvitJu~ nfl~.::ib~a V'l."1. tvctct<i' 

bb'1~ 1~~\ilVll 1flj.::Jf11j~"1flqj ~.::i'\i' 
nl lm.::im-rua.::int.1-rn 'l!l1 ll1LL'1~mufll.J 1vh'.h LL'1~mm'irtfll.Jmti.::i-rrn~1~tJ~tl11~ 

' ' 
b,1€)~ 6Tl,O(i'(9) - (9)- (i'(9) 1 ~ 

'1J l lm.::im'i~.:i b?l~l.Jn1'i~'UvJ?1n1vn'J1 L EJ -:J 1111l.J5j11J 'lJ 1 ~ lm.1 ~1 b i1'Wni1~\ilr1~1.::i 
" 

.::i) 1m .::im'i P1n'l!l1G'f1 j1 '1 m1l.J b vil.JW'U'1JB.::J'Vl-r'Wcn m~ 1'11th 1 'W~'W~1fl'i .::i f11j i 
'U 

\I) Lflj.::Jf11':iPin"clTuniai1'Vltn'lJti.::itl1 b~.:i-r.::ifovi?1a .::i u1nru'Y'lauwm~th~~u 
' 

u) Lfl':i.::Jf11':i~\ilf11 'i f11'ivia .::iL~tnfa1iaitlbb'1~i:i':i 'il.J'lJ1&1Pin'l!l1 
(Glo ) f11 'i'1Jtn tJe.J '1&'i'V!:i.iu1mtiu Lfl'l.::J m 'i '1 

'U 'U 

~1 l'Wt.in 1 'i'1J u1v e,i "'Lfl'i ._, ni 'iL tJ tr '1'11111u1t1u~L1CU'i au 1fl 'l ._, n 1 'l '1 \\' 1 'U l'U 
'U 

@lv 'Vl3.iu 1'U Llil u ~lilvra fl m 'i11 ti-:ifiA11l.J~VJ1\li'1l1 m'ltTt.1 (!)a.., r11mj rici1uvrnlil1~ bb'1 ~ bn'l.!fm n'l ?11 m j(l 
'U 'U 

t15u~1~'1~'1 

(01 GJ ) f11'l'1JCJ1 EJ e.J (;1n1 j~lilJ 'LJ1 

1~ -r rnutJ 'l~l.11ru~\i1'1~1'1mFl1'l\i1wJ1 tJ e,i ~ l'ln ru'fi bbt1~bUlil\i1'V!'l.J 1tJ~'U1611 bi1 ti b~ eJ 'W 

~'1'\1! 1 fll.J 1£>ctctc;:; ~~1t1m llilmllt.1?1m'U~11..,\\'1'V!tl1 EJ~t.1ri'1 bbtJj~tJ il'n?l\il ~;;:il~ j'Jl.J~'1e.J'1e-J ~l'lvi 1 .::i 'l 

'1Jti'1 Lm~1vi'lmLfl~a~1mrn::;e-J'1 e.J~l'l\11fl Lfl'l.::Jf11'li 

<t'.b .~ f'l\.1Vn1jb~V'U~'Vln~m~~ f'l'UOOn'V1~1jL~~ n';i11EJVlilAn~1'Vl~TH~v :5'~W~\il 'tJ(\U~ 
"' '\J ~ . dJ v • , 

(0)) tJj~1~f'11111blJ'U111 

nm~wL~a 1~:i.muw,.nu 1~ mlltJ'VloPin'l!l1'VIVl1'l b~1J vi'1L'Llt1m'l:5'1i1~'1i'1'U~f11'lb~ ffU~'Vlfl'J;n 
.. '\J ~ DI dJ 

1'Vllll'U~'U~i'1'U~!Jn'Vl'V!1'l1vr:i.i B1bJlB~l'l~U -.r.::ivr11il'll'1U~ L~Bl'U~ \£ll!J wn'l!IJ11fll.J l!Jctcto L~B~1l.J~U?l1'U 
'U ' • 1 

Yl'l~'i1'!JtJ ru 01t.1 ~1 um 'l 'lJ mu e-J f;) 1t.1~1'W m 'l bn 'l.!fm'VI ')°cl 51 vr:i.i LL'1 ~'Via ntl-r'llqi 1611 t1 .::i bi'1 'l'l.!f~ n '1 V'l eJ b Yl t.J'1 

1vi tJ\l~ :5' \ilvl 1bflj.., fl1 jl ~~1 l'l i1 j1"1J fl1j n €l '1~'W b ~ti b ~tl\il bb'1i 1j1'lJ n 1 j bb'1 ~ fl j au fl-r1'1J El \I n 1 a .::J 'W f;) 'IJ e:i .::J 
'U 

nt1'1~V'l b~t1 bb'1 ~ 1flj .::i n1'l'V11.)'l!IW Vl :i.i Lbf;)::; 1~'1Ju1u lri'l\lf11j b vi l.J 1 t.1 n1j;;1 .:i b?1~l.J ei1.:Vw m'lu~m'l~\iln1'l'lJEJ~ 
f11Wibb'1 fo"cl1~\I bbl \il~ ell.I 

'U 

ID) 1~f.1tJj::a.::ifi"lrn.::i Lflj~n1j 
' 

(01) Pi n"cl1 b~ CJ'W~ bvill b~l.J LM C.11 nu e:i.::ifim1 l.ln Vl li\11 n tJ 'l1"1H1J'lJ11 u 1t.1 hi'llll'llt.1V1~t1 
,_. '\J ~ .. 
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~1:!.l ct naln 1viti1-U-:iutld::;mru'lJe:i.:imfl~'5 Vl~mnmtifl'lJ'U .. 

cr.frl .frl ,jv La'U v LL 'Ud1Ji1 ti ni"aa~1 \ln a ln m 'lihh'LI ~1 :w ~u~11.JA1~\;l ~-wd::d1'tf1 

@) La'Llt111Hin~ln "a1'U-wa\l" Q1 ~::~u \ i;fon "fuu ::: n'l ~ :wn1 ~tl~::a 1'U~1'1.J.f11 ~ 

Lfl~v'ti1f.J1irnfl~v'Uilua1'Ufl1a\;l~'W"a:: "a11:11 " 1 'U"a::~u'1v\l5'1J/'T:l:lJ'T:l'U "a:::~u~\l\.11~ LL'1::"a ::~u1:11~ ~ii • 
'l.l'l::;"t1 1 'lJ'U LU'ULLfl'ULLa~mfi~'U "' Vl'l.J'UL'1~l.l 1i;i ti a.:ifi'l.lwflu'lJ'llt1~flru~m1l.lfl1".i\l~l.l1 eJL L'Vl'UB.:Jrim/ 61ll.l'll'U'Vl n I , ,, " , 

mfl~1'U ~~i1fl1 1l.l1' fl11m ~ tJ1'1J1fl 11 mLl'i a ::;~1'U'lJ a.:i 1'1 1 '11?1 1vi~::;·n'll1 1.La::; m 'lll fl 1~ 1i;i t1\Jl 1 LL V1i..i~ " ,, ·~ 

1 ~me:iurifl:i.J~"l ITT! fl1ALfl~t1 ~1 ti rl1m'1Vl'IJ1~~~1¥1 ru'lJti.:Jflru::; fld'l :i.J fl1".i"1 fia fll".i~"l L?!~:i.J m1i1~1 'i.J °'i 1l.l . "' 
'(J e:i rnnm fl'11'U1 'Ufl1".l<LJ''lJbfl~ tl 'U ~'lJ?l1'UP11Ml iY'l 'l~ 11'lJ 11"1vinmf1i1na1 fl fl 1".i r\'1 nu &ii;im:i.J U'l~L:D'U~fl 

' ' 
m~~\i1 m1m1:1.J1' bb~::;m".l~a?111~~fll.l Lba::;m'l'1\i1v11 LL~'Utlf1lli1m'lt.Jd::;:S1u L ~v:i.J fo.:in~ 1flvim:::~u ~i'lv1'1 

,, d.J ' 



bbe.JtJ1::;~u·1J 1~ 'U lmn CJ bb'1:m 'U1'Vl1-:i11Ji'1t! m1-LJ'ubFJ~ e::i '\.J~'U?11'\.Jfi'11?1111i'W 1::; 1 1'lJ11 'Ll bb uu h Jb U'\.J'Vl l-:J m 1 

(Informa l Approach) b ~ e::i b zje::iii l CJ'ln'IJ n'11m1'lJm1 V!~eJ'Vlth ~M 1'U~l911 1, D'Llf11 ') €J ~ 1,1, t111,1, U'IJ b U'\.J 'Vl 1-:J f11 1 
" 

(Formal Approach) 

It:!) bairnnf;l 1n111~n'tlei·rnT'aihhi.1~1:1.J er nf;l 1n 1~bbrl (@ ) th ::; ?11'U-:i1 'Um~ bf1~ e::i -V1 t1 ~.:i 

LL'1::;CJ 'Vl ofi'11 ?1vd 1,'li-:iu"j'n.n m 1 (m) .Y111n611n n11~1111111iJ bb61nh::; biJ'Ue.J6'1 (<.t:) ?11'1~ n6'11nm1~111 m 1m 1 :1.J1' 
' 'U " 

(cf) mi 1nm"j'~€Jril') tJ1::;"1!1~:1.J'Wwfo'1::;'lJCJ1CJe.J61 ~ 1'Ul?i'Tei81-:im 1ii~1 1, ~ '1 

m) ba'Uun~1nm1 "a1'lJ'VHl./l" t'il Ill~ b~eJoLJUbf1~eJ'U~'U?l 1 '\.Jfi'11?t l'li 'W1::;11'lJ1 L~bbrl 
Jl1Y'l tJ1::;'lJ1'lJ'U.fl1Y'lP11?l'U1 .fl1fl 'lJ "j'::;'lJ1~~Y'l:l.J .fllY'lbe:Jn'lJ'U fl1Y'l~eJ:lJ1'1'lJ'U fl1Y'l l'lJ1f11'Hb6'1::: .fl1Y'l-r\i .... 

<I'.') 1,mrnn~1nV1i.1'Uba~:1.Jn11ihhid1:u 1£1 nf;11n 1~1, 1, ri (C9l) m1~111i.:i n e:i wru 1,~ e::i m 1 . ' 

<LJ'rnfl~ e:i'U~u?11 um ?1111 i 'W1::; 11 'lJ 1ei 81.:i ~ ~ ~u 1111CJne::i~'Vl'Ll1, t.1 1111 ~ m ~ bl'l ~e:i '<l 1 CJ~ .:i m1 .n1fi ~1 :1.Ju 1'1 1Y'l1~ , 
1,~e::i V111mr1~:1.Jm')'V11-:11'U'lJei-:imriG11u~1 .;i 1 ~l911biJ'U.:i1tJm:1.J-t'mriuei~ <9) -rn 1,1,'1 ::; (lv) m1.Y111 ~.;i i?11V!n '1 
b ~eJ"''lY'l:l.J (Socia l Enterprise) l\1l CJ n T;i ii G"i 1'U~1 :l.J 'lJ e::i.:i ml m Ab~ eJV!11'Llb?l1 :i.J f111 oLJ'IJ b f1~ eJ'U~'IJ ?11'U fi'11 ?I \9l i 

V'l'J::;11·1n 1 ~1,n111m1:1.J~-:i ~u 

cr.c:;: m'lf>1n~11bfl'l1:::~n11u~\li111fl1.:im1 1,.yjei~11,ili.1m1aua1'Uf'l1a1wh'l1:::11"111 

cr.c:;:.@ i;i,'IJ n.:i1'Uflru:::m1:u m 1w bf'l~ .yj e:itl1:::a1'U.:i1'U 1ri1.:i nl'leli.lb ~ ei.:i:1.J1'11ncw'lt:'l1'tl~1~.r.r 
~111 n-:i1u f1ru::;n11:um1Yl bfi'l"Bb ~e::itJ 1::;?11 '\.J .:i 1'U 1m-:i n 1 1B'U1, ~ ei.;im '11 n 'W ";J::; ";J 1'lJ 1911 ~ 

(~1tl'n~1'U mh) e::i CJ'1uD'~rl'uuru'lJ1'lJe::i.;i'U1 tJ n~\i:i.J'Ll\91~ 1, U'Uvt1.l1 CJ-:i1u11-irn1";J~.Y111i-:i ~'U\ll111 ";J ::;1, ij tJ 'IJ ~111 n 
'U ., .... 

m CJn -r\i:i.J'Lllll ~1 1 Ji'1 CJ fa1-:inTHJm tie::i-:im'11n'V'lj::;11"1!19111 vu·L lvctlv<i'. Yi e::iii1iJm11,1,m 'lJ1::; 1, li CJ u;;1°1 tl'n ... 
'U1CJ n~:Ull'Lll'l~ 'l''L 1"1. lvctlrnnl VL fi'l . lvcfrn<i'. bb6'1::; 'W . f'1. lvct<i'.b ;;1°1tl'n-.ll'U mh. '1 ::;G'IU'IJ ?l'U'l.J.:J'\JtJ1::;mru lutl 

.... ' 
1,1, 1n'lJ e::i .;im1 M'11, iJ'U lf11-:i f11 j ~Tu 1utJ 51111 tJ V!U1 tJ -:J1'LI~1 bU'Un11'1::;"1e:i -:i i-:i .;i u tJ ";J::;mru";J e:i.;ifo '1 'U lm~m1 

(9)) ~m'lJe::i ~lrn-:i m11um1:1.Jfo~(i)'lJe:Ju'lJei.:i~1tl'n~1u ntl";i . ij rn 1,1,vt~~~:u11Ji'1,1, n 
((9)) '\"jj::;j1'lJ'Vl1'U'Wj::;j1'lJli11'1h1tJ\9l'J .;j 

(lv) 'W ";i::: ";J1'lJ'Vl1'U1~m1ii-ci1m V!~m tie:i.:i~nm1"B~JT\J6'11,n~1 1 m1t1i)m 

(m) V!U1CJ~1u~1 -:i 1 nnuu-:if1:UXJ'1m1m1CJ -:11u'Vl1B°ll eJ 'W"J ::;11'lJ'Vl1'LI'W1::;mm 1"1JiiJ '1UtJ 

lv) lri 1 ..:im 1 eYu 1,tie::i~m'11 n~'J::;11"1!M'1~ ~,:JbbYl ~.fi'l. ®<.t:~cr '1 'U~ .;i 'Y'l .Y'I . ivcrcr~ ~~~~'LI 
<i'.,b~cf l l'l1.:im1 1,1,u.:imim thJ ~ tl':i~uw1 fl e::i 

(C9l) 1m.:im~~~'U1Ji'1m1,Vl-a.;iJ1 
(lv) lri~ .:i nl';J~~'U1~1'U f11';Jbffl3~j 

(m) ll'l"J.:J f111~~'U1~1'\.J~.;Jbb1~~eJ:U 
(<i'.) lm-:1m";J-W~m~1'UG'l1n11ru?1'lJ , 



(b) 1m.:irnd~l'l!'U1~1'Ufl1J'U1f'l1J/~v'11d 
(in1) 1f'l&\lf11'j~l'lJ'U1~1'Ua1a~rnd~'lfll.J/rndPin-tnu,'1~ 1m\lf11'j~l'lJ'U1~1'U~'U 1 LL'1~ 
(i;:_;) 1m \lfl1':i~l'!J'U1LL 'U'\.J'\.J'jf1!1f11'j 

\I 

< d V Cl.I d 0 Q. d 0 I ca { 
m) "'1'U CJ Y'l rn.~nf11".i'Y'l w.J'U1v'UL'U€l\l1J1 '11ffW ':i~ & 1 '/11,911 'j m11u1'U b bbl'T\l l.Jfll'UCJ'11'lJ1'j'"Jl.J 

\I \I 

~1'UTU ©b'li bbvf\l i'.i vr:Wu1mB'UPl'U~".i1l.J~1'UTU @a:'.c;:9 vrlJUl 'U btl'l~Wnm1~·~\.nJ 'jdCJ'IJ'tJ rn©,..Vi;:;b fl{'"Jb~v 'U 
\I \I \I 

o .eii cu 1 ' ti o~ o d d ' tt:a t.J 

"il1'U1'U <9lO<i:'.,mbc;:9 fl'U l.Jm'1n~l'ldbt:-.J!'JLb'Y'l ':iv\lflrl111J ~ "11:1.JLL'U1'Y'l".i~".i1'1J\;ll 'j"iJ 1 'U1'U ~i;n L ':ieN lJ ~'Um ';i(J'U~ 

'118\lPl'U~Pln'l:flf11& oWl'!J 'U1 eJ'Ub~8\l l.J1 "il1fl 'Y'l &~'j1'1J~1~ -.J'1'U1'U <9l<9l<9l bbvf \l~1\J".i~ L'VlP1 h.1 'Y'l.131 . \£Jctct~ 1~fl1".i 
\I 

rJfl€J'\.J'j:1.JV1:fi'Y'lbbribfl 'l'.lmm \\'1m 'U \£Jo,~lrilrl f'l'U i'.i~ b-iJ1~11JPlfl'l'.11 1il \l 1'ULb'1~L~CJ:l.J'111JPl'U~~n'l'.11i .Jf\l b LLvt\l 
\I \I 'IJ 

~1'U1'U @,a:'.oo,obb flt! 

a:'.) il ruvr1LL'1~€J'\.J'1'j&flf11'j~1 Lut11f1&\lfl1&B'U L ~a.:i:1..11 "il 1 ffW'j~&1'1.!~1~ L ~v\l'11fl"1il fl rn& 
~ , 

U~'V!1".i 1fl&\l f11".i'lJv-3'11tl'nnu n'\.J':i. '1~'1UU'1tn.J.:iu '\.J&~mru 1 'LlllLL 'jfl'l1tJ\lfl1'j~1LihJ 1f'l1\l rn1 ~1'1..11t.itl i;lti1 LJ , 
'1~1J€JU 1 ~Vltl1 CJ \l 1'Ui;i1 .:i 1 ~{tJ~ l,9i'l1vtJ IJ,(;l~~i,9!'1 ';i ':i\ltJU".i~lJ1ru~1LU'U 1m.:irndi;IV 1 '\.J 

~ 

<t'.c;;.m m:::'Vl';i'NLn'etlWHLa:::a-..,mru 

@) a1\Jm..J&i'~n".i:::'Vl';i'1·.Un'eti;J 'HL!.'l:::a-..,nwlct'cr 

( <9l) 'U fou 1 ti 'l1 t1 .:i m~ 'Vl'n \l bn 'l'.lm Lb"1 ~ '1'VI fl 'Hu1 ~ n 1 ·rntl'u au urn&~ 1bu 'U\l1'U t1~ 1 \l 
' 

i;lm ~€)\j n'UV!tl1CJ\l 1'U~b~ ti1ie:i.:i 11,91 tJ i'.i b \11V1:1.J 1 tJmJ~<J d~'l1 1'l1'U1,1,'1~ Lfl'l'J ~'j m1 'U iZ'U~Lfl':i \lf11'rn'1~'Vh 1 ~ 
\I 

·1.h:::'1J1'll'Wi1~1'U~1 :1..11 'W f11'j(;l bb'11m\lfl1 ".i 'Y'l ".i:::".i1'11~1~ 
\I 

(lf:J ) 1~'1d \l n1".iel'Ub ~tl\ll.J1"il 1 fl 'Y'l ".i~&1'1J~1~ 'j'Jl.J~ B ~1 'Ufl111J{'l..J ~lil'1J eJU'lJ eJ\lfld~'Vl &1\l 
\I 

Lf1'l'.ll'l".iLL'1~ '1'V!fldW i hhtrm '11,bo\f:J 1f11\lfl11 bbU\l bU'U c;:g 'll".i:::b.n'Vl 1~LLri (<9l ) ~1'ULLV1ci.:itl1 (~) ~1'\.J 
' ' 

f11'Hfl 'l'J~ 'j (m) ~1'Ua\lbL11,9i~v1J (~) ~1'Uci\J L'1~1JV1:fil'l (ct) ~1'U'11li1".if11'1'lJ (b) ~1'Uf'll.J'U1fll.J/~B'111 (iri) , 
~1'U'11'1~fl1';j~\jfl1J/fl1'~Pim~n bb'1~ (c;:g) ~1'U~l'l!'U1LLUUU1ru1f11 ".i 

\I 

(rn) 1m\1'1~1\lf11".itJ~"11 ".i~~ f11 ".i th~flv'U~ltJ (&,} fl "1lfl 1~LLri riru~m111m&-n'Ubf'l~v'U 
fl1".i~1bu'U1m \ln 1 ".ieJ'Ll L ~ tJ '1'11 fl Yr~ :::11 '!l~1~ fl a.:i'll".i ~ a1'U .:i1t111'11.:ifl1Tv11~116!l~1~'lJ tJ\lri1i! fl 'll~~ m:::wn\l 

I, fl 'l'.11'1 d LL "1::: '1 'VI fl d ru fl el \j 1 fld\jfl 1d 'Y'I d:::d1'11~1~'l1eJ\jVIti1CJ\j 1 'U ~ \l n lil fld ::: 'Vl d '"J\j b fl 'l'.11'\ d LL '1::: '1 'VI fld ru 
riru:::m.Jn'Vil.J rn·.i/riru:::v11 .:i l'U/tr~vi rn'l 1m .:i fll".i vrti1c.i .:i 1'U·1.h~a1mL'1::: rl1'U1CJ m".i1 uiZ'U~ (ID) Lfl~tl\l~ ei . ~ 

1~ 1,1, ri Lbt:-.i'ULblJ 'U'Vl'l1tJ -:i 1fld .:i fl11 bbt:-.1'Uu 5\J~ \l 1t1'll& :::'11tl1m .:i fl1'j bLfl:::\l'UtJ1::::1..11ru1ri 1\lfl1".ieJ'Ub ~ B\l1J1'11 n 

'Y'l ".i~".i1'11~1~'ll v\lfl1:::'\1111,:i 

(a:'. ) l'i'1 tJ~ 1 .:i 1ri d \l fl 11B\H ~ €l\l1J1"il1 f1 'Y'I& :::1 1 '!l~1~ 'j 'J lJviv ~1 ttfl111J{'U ~~'11 tl 'U 'l1e.M 
\I 

f1d ~'Vl ".i1 .:i bf) 'l'.11'1".i b\,'1::: '1 'VI m ru b ti'U 1m \j fl 1d~I'll ti 1iZ ttvi ~ 11tl1'll 1 fl 'Y'IU\lB'UL ~ B\l1J1"il 1 fl 'Y'I j~ & 1'11~1~'lJ t)\j , 
'Y'I d ~ 'U 1Vl"1J L ~ "il 'Y'I j ~ '\.] d iJ 'U 'V1 d1J VI 1 fl iJ YI '1 tl lil fl tJ L ~ '11 'U j 1J 'U 1 t:l'UViVI1 1flj\j fl1 d fl~ u n L n 'tfl'l d L fl~ tl 'U vi 

~ , 
1 u'Y'l&:::".i1'lll~ bfl".i1~~ LDu1ri1.:im1 L~ei.:i 1i.n11fl1'1?11JL~"il'Y'1 1~ll'll.J 1m'11511'!! '1 mnii~~p1'11~m1 vi1,:iii 

'Y'l1~'11'U1J1tJf1 ".i'U cto vn 1·t11 lm\lm&-rn~tl1b~e:i-w1:::UlJ'l1a.:ibb~t1~t1LiJt11rid.:ifl1&"!.IB\l'11Jb~~'Y'l'l:::u1.:i1,~1~~n~ , 
'Y'l &~ 'l..J1:1..111:a u'U1t:1 1 m·n::: u1'Vl am~"il 'Y'l ".i~'ll".iil'W 'Vl ".i11 V1 1.n:iJ 'Y'l'1v ~~m~'11 u".i11u1t:1u~l'l1 LL~~ 1f'l'j\lfl11 

\I , 

Lfl'\!tl'J';i\, ~eJ V1'Vl11 f1 '1 1\ll'U blJ'U 1fl".i\lf11".i'l1e:J\l'1l.J b~"il 'Y'I)~ \, 'Vl'Y'l-r~'Ud 1'11?1~1 i '1tlll.J'l.Jjl.Jd1'l1f11J1~ L lJ'U~'U , , 



~ 

'{j 'j :;tJ 1 '1H'llJL~ 'iJ '{j'j~ 

thl1umlJm1Ji'.im1 
.i~mJL~ '(I 'U'll.J 'Ll1'1t1Y1\i1'l 

a v ..,.~ .... .f 
i'llJL~'ilW'l~'Ul~ L'il 1 i'! 'j fW1 

'{j'j:;'lJ 'm1:SiJu 1 i;i 

i'll.JL~'iJ'{j'j :;\ ,J·1v~-.1'1 

lJ 'v111~'j1 (M n'l (W 

t1?i'U°11W11YltJ1 11 ~ Q 'l 

(~11~wi:;'l1'1!'1i'l~rnJl'I 

m.11~ 'ill'fl:;tJ'll.Jlmm1b1'1Ji ) 

l.Jm1:S 'i 101~rmw 

1J?iU°11'H °11YHJ1'l1 ~ IJ 'l 

i'll.JL~'ilw'l:;mi'l'i'lilml'/J~m; 

mrn.1t1';;m 1'tlm.;1'1 
~ . 

m.H\i1'ilm :; L'il 1 ~m1rn 

1~1,~ 1-im 11mn<i'EJ'1n ~ru 

Dfl'l 'i1 '1J nm~ 

i.ITT/M ,;,w ~·~1,. "~"~h i.infl'lll .;,w 1:~1,. .~1 

ti~~ .;'1~U1JnT~ ~1~-U\J01'i fi iliun<i ~1 ~\i\J.n1"j fi'H\:1~01'i ~ ~ hi 

<rlo 

oLJfl~'1 ru l'LI~ ~ 'W~'l-Jfl1 fl JJ lvct'bo 

m) m:wf.J'UVi"1.:tbb~::nT~umm~H~l~cro 

i 

(01) m':ln'.\JVl~n Q1 vi'1'U'tJfl-:imJJe.J'WV1m-Jbb'1~fl1'jU'Ubn'l-J l'l 'j ~fl fl1'j'IJ~V11'j.Y~mJJ1 
1 'W.ff'Uu'j'jt.J1fl1Pl1~bn~e.Ju1 uu~mrubb'1~ fl1'jm~-:v1t.J~ b Vlm~riJJ fll'jl~t.J bb'1 ~~nimb Vl fl 1 'W fa~ fl1 'j 'Y11e.J'U 

bb0~n1'ju~V11'j~~fl1'jJ11un1'jut!m'jilOJfl1'jl'11-J1'U 

(l9) mJJe.J'UV1'11-Jbb'1~flTiU'Wbn'l-Jl'l'j ~~t!uunu~m'j '51'U1 u er ~'Wu 1Jlbbn G'l) ~'U rJ 

u5u~ fl1 'je.J'UV1611.:Wlm VIUeJ .Y-JV!l~b:St.J-J 1 mJ lv) ~'UrJUDU~fl1'je.J'UV1611-Jfl1flfl'11 -J .Y-JVll~'UflJ ~'.J'j'j A 

m) ~'UrJUl)U~fll'j fl1fl\91~l'UfleJflbQt.J'l b VIU eJ ~-JV!l WlleJ'Ubbn'U Ci'.) ~'UrJUDU~ fl1'j e.J'UV1'1'.J-J fl1fl \91 ~l'U eJ eJ fl 

..ij,:JVil(j)J~t.Jf)-J bbi;l~ ct') l"l'UVUDU~fl1'je.J'UV1'1'.J-J.fl1fl1~ .Y-JVil~~'j1\oJf1irnu 1~tJl"l'UcJUDU~ fl1 'j\911JJ .fliJm f"I 
\J ~ q 'dJ <tJ d.J '\J 

b U'Ufllfll'j~TW fl-J1'Ui1fl'j11 bbl'i1 'LI U -J'\JU 'j ~JJl ru 'W. Pl. l9ctbo 1Jlfo m 1..ij' lilrl'j'j-J'\JU'j~JJlru 1 ~b U'Ufllfl1'j 

bb 'Utlt:l11'jb~t.Jll~fl tJbb~1 

(m) fl 11J.J11JJ~ fl flll fl .:i r1 m.n1CJ'lHJ fl 1Jl bl ri m1Yrni 'U1 fll fl1 P1 CJ TLI H A'LloLJlJVl1eimei1 
\I 

(Unmanned Aerial Vehicle , UAV) lViti 1 '1f6'11'j1'.\J.ff 'UlJ11t.11 n1l"lmmJ'UV1 611-JLl '1 ~ fl 1 'jU'l.Jln'l-J~':l~f"l1 1 JJ 
~111ii ti A ru~1P11n1'jl-J 1'1 1 G1 ~1'tJ ti .:iiiV111VJ CJ 1~ CJ l n\oJ~ 1Pi1i.'1 ~ 1 ni1 ..ij ~~ -J .:i u tJ 1 ~l-I 1rubl '1 ~1ti u1 VI n u 

nfl .:iVi-wB1ml"llJ'1~tJ1~mru cro ~1'Uu1'Vl l ~titJ5u~ fll'jU'U~lll lum1n'.\Jr.J 'LIV1m.:i rn 1JJ~ 1 JJ:i'.iti fl1'jVl ~618-J 
~~'Y11'1'j1~~'UVl'11-Jtl'\J'U~~Vl:lJ\91'j~'1 .J1n~ 1~CJi°ifl1'j'\J~'11Flb~'Ul.LJ'1flfl-JVJ'Ue.J'UVl'11-JU'j~l-Jlru !Doo,ooo 'U1Vl 

' 

et c 'U1U~':i~\.1 n~~11W'fl1:1 ei5u~m:U~'U'\111:11.:lbb1:1::f11':iU'Ubfl'b'\;l':i' U'i.IVi nnTiLJ ~~'IJ:W fl~~~ rf l'i.1'1115~ lv~ 
' . ' 

~ t.I .d 
:W'i.11fl:W l!Jct';)o Vl'U1'VI Ci'. - ©G'. 

I 
I 



(ti'.) 111';in'1~1 'U ~'U 1~ LL n f11 ':i LL m 'lJU fl!V11VllH.lf1 fl i''ULLfl ~ ~'U" ~el el \IL 'U en n 1 Pl 

lVI V t"l1lJ eJ'UVlfl"J \I LLG'l ~ n1 ':iU'U L n'ljm 1~ i."I ti tJ'1'U'Ui11 ':in '1 'lJ el \I fl1lJ 'VI ~YW 1 n 'HVi ':i1J6ll 1~ bb'1 ~~\Ibb1 VI~ ell..J • 
LL'1~viu1v.:i1'U~'U~ L~v1-ila.:i 1 'U m1 LLm 'lJu'l!V111 Ylu1LL'1 :;'VllJB n fll'U 

(ct) V'V151"11Ml{ l!:io tJ m1JeJ'UV1'11\ILLfl~fl1':iU'Ubn'lj(;l':ii'.JLU1Vll.l1fFil~LU'Uel\lrln':i.fft.1t!1 • 
'1JB\l l '1n 1 'LI"11'Ufl1':i~VILL thi."1111wa1mP1\Jl1lJP11i."l(;l{'lJa.:iV11~11'1l1 1vwi1.ffut;lB'U~.:ii1' 1 t.11~v~ ct llLL 1n'1~~el\I 
Lll'Ut1.:il'i'mi'Ut111'U':i~vl'Uth~ L'VIP1 zj\1'1:;~t1 .:i1~tiflmm~1\I 11'LlmlJLD'U Smart officer mv1'Ll':i~tJ:; <S10 u 
LUt.1 ei.:ir1m'5'Ut111u1~vi'tJt11L'iivt.1 111v1t.11~v~ Glct tJ LU'Ut1\1Am'5'Ui!11~vi't1Lm"ilv LL'1~11 1 v1'U ~o tJ 
'1~LU'Ut1\ll'i'm'5m!1"11'Um1vi'vim.hi."111 1'V'lt11fl1P1L'U1::vi'ufan 1viv~1~1'vi l!J t.h~m1 fia Gl) ~vi~.:ifil'UV ,, 
vlVI LL th i."li11l'I tl1 fl1 Pl L ~ti ci 1 V'VI ti VI tl\lrl nwn 1lJ ~ LLG'l:: ID) ~lil~\li."ltnD'Ufl1':iU 'lJn 1 ':ivllilLL U'li."li11'V'lel1fl1P1 ,, 
11ln~-!l i'.lm1n1vi'Uvi~1~1'vi L~v1 num1LLm'lJ1 vh'.1 1 ~1 v L fia 1 ~1111 il'1'1Jel\I mlJi'.lfl11 l.JV1 '11m·rn1n LL'1~ 

V ~ l d I 

i."l'UlJi."l'U'Ui111n'1Vl'U1V\11'Utl'UBV1\llJ)UJ1n1':i . ,, 
(b) m1lJ11lJi'.lt11~V1i1\ltJ':i:: L'VIP1 m1JeJ'UV1'11\ILL'1~m1umn'lj\Jl':ii'.lm1lJ11lJi'.lanu 

UWLVlfi1'1t1{LLlil'Ubll'U':i~tJ~LJ'11 '11 u m1:::Wm':i'1\l'U1lJ MOU L~CJtJ~tlt.J LL~1 ~1 'UrrnlJ11lJi'.lt1L'UB~(;ll~i1 

U':i~ b 'VIP1~i1f11':ib~'U'Vl 1 \llJ1~n'lj1 (il\11'ULL'1~ LLflf)b tJ~tJ'\.J'Vl 1 \11'1l1 n1':iV!'11VU':i~b 'VI P1 L "li'U au 1vitiL~tJ lJ1b'1L~ tJ ,, 
~~tJut.1a fll~~.:im t1eli."IL(;l';iL~v u1~LL'1'Uii Ltl'U~'U ~.:ii1'v\li1tJ':i~L'V1111~av':i~V1i1.:i~vi~t1'1Jt1fl11lJ11 l.Ji'.la L"li'U ,, 
n1'~(;!1 lJeN 1m~tJ L U'U~'U 

(G'l) LL 'U1 'Vl1\I n 1 ';i~tJ i."11'Ul"11i,"l(;l {l'l';i ::11'!11 L ~ tlfl11lJ ~\I ~'U n ':ilJ eJ'UVl'11\I LL fl:: n1':iU'U 

Lfl 'ljmi'.lfl11lJ11lJiit1nt1mlJ'll'1U':i~'Vl 1'U~1L U'U 1m \lfl1':i R2 Project L ~t1t1~V111~vim1'11 t1 v1.:i\l1ru1m1 

~'U~LFl'~ ·rn11L zjm.Jtl 1~n'll'1~Vlt 1m.:im1 R3 Project ~\IL U'Ufl11l.1~1 l.lrl B'lltl\ln':il.Je.l 'UV1 '11\I LL'1::m1u'U 

Lfl'lj(;l';i fl1lJ'll'1th~'VITU LL'1 ~ fl';ilJU1 l ll L ~BtJ~V11';i~liln1'nl1LL'1~tl 1~'UJ1 tlV1\l\J':iUJ1fl1':i l"1vi'.l tJfrJ~fl1 ';i 
e.J'UVlfl1\IL~lJJ1'1\IL zjB'U~'U~ L zjm.JLLrl\I m::'11'U 

(~) 11.:i1'mnv1~f1ru1~~u'U1'U1'1l1~L~v1nue.Jt1vi'11 .:i 1~LLn tJ·rnml"1\foiJm~1t.1m1 . 
vllil LL U':i'1i11'Wtl1fl1P1'11 nrl1tin.:J1'U'Vl~l'l V~'UV11\IU'l! f1!1U 1'1-!li."1Vli11l'I~ b ':iU 

(~) i:l ruV11fl11l.J'lJ1~mfl'1UtJfl'11m"11um1uu <tinu'U) L ~a.:i'11nrh\Jl t1 tJLL V1'U~Tv1~u ., . 
tinuu1'Ui11fl5':ifllili."l\lfflll"11(;ltltJLL'VIUtinu'U'lJB\IVl'li1V\11U~~ LliltJ~1 LLVl'li\ltinu'U LLU\li."l t:l1U~LU'U ID U':i::bi1Vl . ,, ~ 

~ti (Gl) 'V'ltifl\11'U':i1'llfl1':i i'.iei'vi':i1b~'UL~B'UL~lJtJJ'U ;;!1'U1'1.J ctb ,ooo t.J1 'VI ifl!'l!1~1~ ti'. ti ~tiifljqJ1~ntl 
LLfl~ (ID) '1n4i-~tJ1~'11 BVl':i 1 L~'Ub~tl'Ub~l.l~'UU 'l~lJ1ru IDo,o o o U1'VI Ulil'1U'tJtinuui1'11u1'U fri~ fl'l.J " . 
LLU\ILUu-wtin.:i1'U':i1'1:1n11 '11 '1..J'J'l.J l!:i~ riu LLfl~LU'U'1n41 ~tJ1 ::;;!1 '11U'JU cto fl'l.J LL~f1':i BtJeJ(;l11rl1"'~ 

" 
~1'1v.:i m1fiv :6'1t11t1 ®®Gl Fl'LI ~1'ULL 'Ll1V11.:i n11LLm 'lltl 'l!Vl1 ml.I ~'UV1 '11.:i LLfl:: m1umn'ljm~vivh 1m.:im':i 

1 ~'Vl'U~~viti flU'ULbfl ~ tl1Vl'UV1L~B'U1 'll'Vl~tiie:i tl1Vl'U~ 1 ~~ n'W'UntJVl'li'JtJ\11'\J L ~BUB\I fl'U fl1':i'lJ1~ LLFl'11..J L ~B~\!1 n . ,, 
fl1':ifl1 BBn 1 Uvl1\11'U nu~ 1 v fl1':iU'ULB n'l!'U ~\ltJ\l '1U'U'11tin.:i1t1flru~ fl';i';il.J fl1':i-V'1':i 1'1:1 fl1':iY'lfl L~B'l.J (n . ~ .) • 
tl 1Vl'U VI~ 1 LL Viti \I ti nu'U b U 'l.J 1 ~ ~ 'lJ L zj tJ'J 'll 1 '1! oW Lfil'lj v\' 11~i,"I 1 l.J 1':i'1rl1Vl'UVIfl1 \JI el l.I LL 'VI 'LI 1"1L{J'U~1\1 ':i:: Vl'J 1~ 
mo,ooo - GlGlo,ooo t11Vln\l::vi'11~UtuVf1tJflfl1fl':i~1'l.Jfl11UU~B'Uf1'11V1m 'l.J1~~t.JVf~\I ., . 

(Glo) UtuVl1fl11lJ'lJ1V1 LLflfl'Ubfl ~B\llj tlLL'1 ~BU mruvi1.:i1'VI V1Pl 1'1\JliVl'Ui."llJV i1m f.lfl1'j 1-U " . . 
\1 1'Ut1V1\IV11'U1'ULL'1~ hj~B~fl~tl\I nuvt~nti1J1v~1'Ufl1':iU'U L ~'lJ n11 L tl1tJ~1':iLfli1tJ'lJLfl~B\IUU1 ~fl'Ll'1n~ 'U • 
~'U 1UW~1 ';izj\l1~L U\J 1 tJ~ 1lJVl~f)f111l.JU'1€J~JltJ~1'Ufl1':iU'U L U'l.J~'U 



<t'.c:;:.m m::'Vl-n.llmn hu.i 

@) ~hun~Tutl6lt11n':i::'Vl':i1~mn hu.itl'"' 

((;)) \l'lJU'j:::mru'!JeM Lfl'j\l f11'jB'l.Jb rjB\ll.11\11 n 'W1:::11'1Jv11'1iJ m1~vi611111 b ll'U f11'.ibtl'W1::: 

ri1'U11'!Jm1~tl~u~ fiei ne:i\lu~'!J1m 'j'VlV11'.i~\l~lll na\IVl'W'U n m:i'lVJ'Wb~B '1:::b'1'UB'Vt1\l'U'\.J1:::mru ~viri1'U 

\l'U'll'.i:::mru'VB\l LFl'.i\lnT'.iB'Ub ~B-:im'J1n'W1:::11 '1!1?1'1~ ~l'lbU'Ufatii:1::: o.(9) '1J€l-:if1'rn'\J1\l b~'U'lJB\lm:::vi11\ln'1 11 VIJ.J 

(tl1:::inru lvoo 6i'1'Ll'U1'Vl) 

(~ ) mm bf1t:U"V1 f11'~'VB\l'U'lh:::m ru Lf\'.i \j f11'.iB'Ub ~ €J\lll1 1\J 1 f1 'W'.i:::'.i1'!Jll1'1'1'1:::1~fo~l'l'1'i'.i 
\l 'Uml.J'l'U\J1:::inru'.i1t1zj1t1t h :::-'i11 li'll n~ L l'ULb~ -r~t.nm.JB'U'U Lt1'U1t11 Vf v11L iJ'Um1 Lfl'.i\l nTHO'W1::: :5-:i 1~w'U .. 
~ !1161'.i'.il\J 1 f1\l'U f1'1 1\l'V €J .:i-r~'\J 1'1 ~TU n1'.i 1vi'fo \l'U 'll'.i:::m t:U'ill n~B\l'Vl 1 \l ~'Ul\J::: b U'UV!ti1 CJ 'l 1tJ~tJ5u~~ l'lvl1 

l"i'1 '1JB hi1vi' ~ 1mhtl'n.:i '\Jtl1 :::l.J1rum:::'Vl11.:i n '11 L Vll.J b ~'U nti\lVJ'W'U n'lJv-ru\l'Utl1:::l.J1 ru\11 n~1 tl' n.:i 1'1.J 

f\ru:::m '.il.lm1foi"!'tH ~ titl1:::611-w.:i1'U Lfl'.i .:i f11'.i eJ'UL ~B.:Jll1'il 1 n-w1:::11'l!v111 ( ~1tl'n.:i 1 -w n'\J ':i .) bbl'l~\l-d' 
\ltJtl'.i:::mruvtll'1'fo'11na1un\11tJ ntl':i. \!::: 1~·fobuvn::: 1-w~1.:illbb1n'!Je:i\lm1vi'1b iJ'Unu 

(m) bbtJ1'Vl1\lf11 'J~V!vl1A1'VB.:JtJtl'.i:::m ru Lfl'.i\lf11'.ieJ'Ub~B\llJ1'il1f1'W'.i:::'.i1'1!1?1'1~ b ~e:i 1 Vfij 
1 ei f1161hHu~lll '1'.i '.i \l'lJU'j :::J.J 1 rub ~l.l~'l..l m 11?\'1biJ'Un11 ~\Id th::: m '.i bb '.i m1u11J.J-LJ' Bl.l '1 Lf1 '.i \l n1'.i 

" 
aub ~ B\l l.l1 '1 1n'W'.i:::"J1'!Jv11~.Jf .:i viJ.Jlll 1 Vf b U'UU\l\JU'Ub ~ ei '1 l'l fl11J.J ~1.ff v'Ubb'1 :::Lnl'1Fi11iifll.ll'i11'Un 11~1'1 G'l'.i'J • • 
\l'U 'll'.i:::mru mi:::tl1:::m1~G'lei.:i bbtin"liB\l'Vl1\lf11'.ib61'1..lB'lJeNu'\J1:::mru '<\l1n f11'.i'lJB.:i ut11:::J.J1ru11 t1~1 m.J'.i ::: '<i\'1u 

.:iutl'.i:::mru 

ID) nei.:iU'1)"111n1':im:MVlw1'Vlfl.t:~ 

na.:iuru'1J1m1ne:i.:iVl'W 1 viu iJ i"l'U6tl'.i:::"G'!Tu.:i1'U Lfl'.i .:inTl eJ'Ub rj a.:iin'il 1 f1'W':i :::11'!J\?\' 1~ 
" \) 

bb'1:::Fl1 111~'UFl'I v'i1vitl'1Yith:::?11u.:i1u 11'\1.:i ni1erm ~ a.:il.11\11 n'W'.i :::d"1'!Jll111n'Uvit11u.:i1ul'l1.:i 1 1 'U~ .:in Ill 

m:::m1.:inm 1 Vll.J bb'1:::ffim.:im'.iB'Ub-dei.:i111 'il1n-w1:::11'1Jv11~~ BCJ 1ufl1111foe4vi"!!B'U1viu~'.i \l ~1'U1'U ct LFl'.i.:JnT:i 
\) 

m) nei.:iVlwuntl'.x 

(@) '11'Ll1'L! Lf'l':i.:!n1'rn6'1::n~l.l.ll1'LI t 'Uf>l11l.l~'l.J~~'tleiu 
n B.:JVJ'WuniJLfl "J.:J n 11au b ~ei.:il.l 1'il 1 f1 '\f'j'.i :::'.i1'1Jl?i'1~Yiti~1'Llm1J.J fo e4 lll'l!B'U ~1'Ll1'Ll 

\) 

<9ltv~ 1m.:im1 .Jf.:icl 611md"mbu.:in~m1'UV1an~a11'1ru1~buu ci'. n~m1'U 1~bbn 
' " ' 

n) mhN1'U~1'UA'"J1l.l~'Uf'l\l bll'Uf11'.ibG'i~:l.JG'i~1\l~tltJJl1'W'lJB\l~tJ~bb i:1dBf11G'i'lJB \l • 
11~~"J1Vf:Wm1J.J'W~B:1.J1u~1'UnT:i'W'w.JtJ1bb'1::: 1Vf'11mwv11"J.:i~'W1~ei ~ 1.:i ~.:i ~'U bb'1::: mh wrn n'l.J'WB 1 '1J bb'1:::iJ 

m1J.J611m'.ifl 1'Um"Jtlnua.:i-rm'11m 1J.Jtlffe:illl.tlv1 'W~1~ bb'1~'Vl -r'V1 ~ ~'U'lJ B.:J~tJ bti.:i 1 tJ'.i:::~uVi~\l "J1:w.Jf .:i?11m1t1 

bb~\l b&ieiu Vl~B 1 Vf'lle:il.ll:'l'll11m"JbbnVlt11t1.:i1u~ L~t11-LJ'ei.:i 1~ 1m .:i f11'J~-:i n~ 11 b °li'U 1fl'.i .:i m1~!1l~.:JV1liu1'Ut11l.l 
\) ~ 

'l!1t.HbV1'1.Je1tJb-dB.:im'<\l1n'W'.i~'J1'1J"11~ blJ'l.Jl'i'tJ 

'ti) mii.1-31'L!~1'U~ ~'U1F1 ru.n1w~1vi b lJ'U m "JGi.:i b'1~mbi:'l ~~w.J'U 1 ti 1 :fi'W1 Vf nu • • 
11~~11 tJ~tl bb uul'h.:i 1 b-ci 'U nTH~u.:i~~1 ni1tl~nvi:UBm~u-:i 1 Vil.I m"Jv\'11 ~'U1611tJt.iG'il.JVl 1:W'Vlq~ffl vili 

~ -. -wa~~ e:i~U'ti\-1 hmmr~ c.J-d1EJc.Jei1inEJm'i ~lun~'Utl'i::mrumnhu.i , 0·1.rVinm'itl'i::'111.1 r-i~~~ rn l'\JYm~ 
'U " , 'I 

Cli i.I ..,; 

Glct lJ\JlFilJ \!J<tbo Vl'Lll'Vl (( - ITT! 

'" w·1mrn 5~,j'tJ b~tl'IW'Vl5 ·rn~~eJ1\J1tJnTiiml-3tlFiu~nT-a i1-W'ntJFi'\J~f11 iiA\JUtlii::'11\J.:J1'U bFiii.:Jf11iiB'U 
" '\J -.J ;.J 'U 

b~v.:J1.11\11f1'Wii::ii1'ti~1~bb'1::f1111.1~\Jfl-3 , utrVinrn'itl'i::'UlJ \i'l~-3~ \!J l'Ll'l'lli~ ~ ~'\.11 \i'l lJ \!Jctbo vi'11Yi (j)~ 
~ , V' I ' 

.:., W'Ubvf1 ru~1~tl ~'U'Vlfo1'iru tl'Uf1iiii1.lf11ii, UtJVinrn'iti'i::'tllJ ri-r-3-Yi bT1 1tJ'W5 Yi @ct i'.h.J1FilJ Glit'OO vi'IJ1 b 
cg ..., ' , ~ 



fl1'lWCill'U1bL \·r&'i.:itlwvh:inTHn~vi1 f111'1JtJ1tJLb'1::L 'W1::W'Uthr\;11 fl1'lW\;ll'U11fl'l.:!'1~1.:J~'U~1'U 1fl'l·:Jn1'l 
' d 

~.:inci11 b'tit1Lf11.:im1'1"11fo\;)1a~1.:i1f11.:inT~~.:JL'1~lJ~'1tJ1~-w LU°L.l~'U 

fl) ntjll.:i1'U~1'Uti~i'n'~'Vli''Wt.l1n';i~'.i'.i11'1119iLL~::~.:iLL11'l~tli.I 1m.:if111'WW11'1l~1~ 
1'Lin~11d~1'LI1 vH\]~:: b th.1m1v11'4u11.:iLL'1::tJ-rutJl:i"'m-w~.:iLb 1~am.i 1~~~u1 'Liv11'U~1.:i '1 mVi m1a'41'n1!i 

vi1'vm1m~1.J '1'11U'1'LI1.J 1 '1~\n~mm L1tJ'LI~ b .U11~15m1a1.J 1'm~~'LILL'1::tl1 m1t11'uth.:iu11.:i~'U m1'1~'111 , \I , , , 

bbfi::tl n1tlvl~1.J f111€l'U1' n,;vi-rvm 1mbb'Vlci.:itl1 f111B1.J1' n,;vi-rY1v1mtJ1 hl bb'1::f111B'Ufo,j~l'l1th b U'U~1.J 
d..J "' ~ "' , 

.:i) mi:u.:i1'U~1'U'1n'l!tru::w LA'l!t 1v1LLn 1fl1.:im1tl''Ub~v.:im'11nY1'l::11'1l~1~~'11R'ru 
• v 

~'U '1 vifl'lt!Ufl6111Vl'11tinzj11.:i1'U'V!~t1'Uam Vlifo v1nn~11.:11'Uvl1::'4111.'U m n~11.:i1u-U1.:i~'U L'ti'U1fl1.:im1 

wcniu1~u~ L Yim ~111-w'l::LntJ1~., Lfl1 .m11~1 v LLlJL -w1 iMm:1.J-w1::11'1l ~1~ < '1~'111~~u) Lf11 .:i m'lsff .:i'IX1l1u 

m11Y11::11'11~1~ Lf11.:im1Ln~l'l111:1.J htl''Ub~t1.:i:1.J1~1nY11::11'1!~1~ L th..t~'U 
m) iv La'IJei LL 'U:: L ~ vaua1'LIA1 a viiw'.i::'.iTtt1 l 'U tri'.i .:i m'.ia'UL Ue:i .:iii1'11 n w '.i::'.i1'119'1'i 

1 'Llv7'U~~ri ru::n-·f~·iim'.iaua1'UA1 aviiw,-::'.i1'l111~ tJAn'l!t1111.:i1'U1J1LL~1 l '1J-tl1 .:i ~'U w. A. m<t'b o 
'U 

(@) Lf'l ';i.:if11';iLn'l!tvi'.i'.i11J L'1ami1e:i.:i:u1'11nw';i::'.i1'11~1'i ~ .:ivi1111uf'l1'L11an 

n) ~ .:i L '1~1l 1~tn1!fl'l1 n 'lL 'U ~tJvliif'l 11:1.J ~ f'l11 11 '11:1.J 1 'lt:l L 'Um 1 L lJtJ1vi v1n1 
" 

L Ylvci1tJYl 8~fl11:1.Jrl ~nULn1!f(;11 n1~1tl nu 
" 

'IJ) e.J ~ IPl1 Yl tJ 1mvil.J1'11nnt).:!VlV'IUn1 ~ L U'Ul 'YltJ1 m L ~a ci1 tl'Yltl~ m111n ~ n'U 
" 

tl'm~m.1tJ1t1~Bt1 l'J ,u~tJ'U'U1t1~avY11::~'1vt1:1.JLna1 (11. '1tl1.) 1'Lii:l1'll1~1.:i '1 
f'l) '1\111 ~fo 'Ylfl 1tJ1'1 ~n11a'U-rn,;Y1a.:i.:i1'U wa.:i.:11'1.J'YJ(;] bL viu L Vit1'1\1lfi 11-U"'e:i tJ'IJe:i.:i 

' 
1fl 1.:i m1 Lb fl:: Le..imL Y1~e:i.:ifim1:1.J-!~11.JY1a.:i.:n'U 

" 
.:i) Ll'l~ tllJf111lJ'V'I~ tllJ 1 ~ij bb Vlci.:J~1) €J.:JtnV111'11V11' 'Uf'l'U Lb'1::~1'11b~tJ.:J L Ylmv.:i-r'U f11) 

bn~1n~l'lm1ru~en'1bn~~'U1'UatJ1fl!'l 
\!) '1\1lv11 Lf'l'l.:Jfl1'l'U~nT~1'111 m1 'U~n11~ .:JfllJ V1111 v L~L ~v httfl'l.:J m1iif'l11lJ 

L-U'l.JLL ~'l tJl)\J~Jl11n'11~e:ici1'1Ei'.:ivtJ 
<1c) tfl';i.:if11'.i~~~.:i~uiu1'Ua111'111mL~'Ua'ULi1v.:i111'11nw1::'.i111~1'i 

'U 

n) 1 ~'Vl1.J1tJ.:J1Uvl1.:J '1 vl-ru ~ ~'lltlU~1'UWa'1-:J1'U~\11Vl1 LL Vl~.:JWa.:J.:J1'U1J1b'1~:1.J 1 ~ 
LWtJ.:JWtintJ!"l11:1.J~€J.:Jf11) L°li'lJ m11i-wa-:i-:i1'\.ma.:imVil'ltJ wa.:itl1'1J'U1\11L~n 

'IJ) 1~Vitl1ti.:i1'U ~ LM m-if v.:i-W'111ru 1V11 bb 'l.11Vl 1.:i 1w111~'1:: 1~iin11~ (;llt111 ::u'U 

'11511rut11.nfl L~'UYl1.:Jf'llJ'U1fllJ LL'1::f111~~1Jlv~8'111 L '1f1hJ~.:i1fl1.:Jf11) 
" 

fl) 1 ~V1tl1 ti-:i1'WvlLMt11'llv.:i~'111ru1V11LL 'U1vi1.:i 1'Um1~111~-:i1 ~V1lJu1'Ut11lJ'll1 tJ LL!il'U 
" 

ei't.tL ~t1.:i111v1nY11::11'1!~1~1 'U~'U~vi1.:i '1 LU'UVl~U1'U~~111~.:i~'U 1~m11n~°v1111ti 
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'V'I 1:::')1'1l c;\' 1~ 1J1-a'l'U1 l.J 1 'Llu'UVi n ri11:w 1.-U11 '1 1. ~ BtJ 'J ru1 n1 'J11:1.J n'Ll 1 'U n 1 'J'\.J i::: CJ n~1-if1.1. 'LI1 i"l'J::: i1'1l ti\'1 ~ 
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GiUU'1'Y'Y1~1ilu1::neium~w lil:Uu1irn:: l9o riii ~1'U1'Y.X.:i ~l.t CS:ITTl@ ,ITTl~o riin'fo:y vh 1 'IX'IJTJU1'Yi1m~w 
' ' " 

iJJ1tJ 1v) Lfl\ilfl111J~11Ji'.iB 1'Ufl1JVl(9).J'Y1 

c.:) ~91J'U1flru.fl1-w'11Vlfl~1L~Bu~a111'1.ijv1J~u~ ::9lmnru"1 '1thi. , ~ ... 
n 11~ 91J'U 1f'lNil1'Wii1\Jlf'l-r1b~eJ'U~a1 1 1 '1 .ijei:u a ua :dj 11Ell~~1 W.i1 bfl ru'f1 , ~ 

m::vr~1.:i11'Vl1\il 1 vw l.JB'UlillJ1CJ1 '1Xm11 fl11oW(9).J'U1'1Jl.J'IJ'WL th..imh tJ.:JTtmi;i' n 1 'Y f111'U'H1J1 m1 'll~\il A1 11J 
' " 

rn fl 'OJ'W ri-r1 b~v1..l~ "i 1 tJ1~~1ffhL nru'1 -..i tJ \i. Jl1tJ 1~ fl fl 1fl "fil1'U ~tl1'U1 tJ m1'1J~\ilm1:wmmmLl:i::~(9).J'Y1 
... " " " 

'IJ'Y'U'YlV111JU-r'IH\J1'UB.:JLfil1J'lj:fifl'il 'WVbYltJ.:J (fil1'il'W.)" :l..J1~·HLl'i YLP1. l9cfcfcf vlltJfld::'U1'Yfl11 ti),:i{j ., ... 
(@) ~bu1<tl1vi ~1tJn'ilm"il.l tJ".i::-qm:a.:iu~urim1LV1~ tJ11ri1111'W~ m.J 11111'ilGiBrnL~::-;J1 LL'Yn 

LU1'Vll.J1tJ 

(L9) ~l'lvl 1L~lJVi131'ii1 VI ~ltJ n'ilm1l.J'1U'U~'Y 'Ufl-rlb~V't..lb U 1'Vll.J1tJ~\ilvl 1'Vl~B'Yl'U'Yl1'U bbe.J'U<ii1 VI 
' 

(rn) u~ V111.J\il n1"i~1 VI vi'1 t.1il -;;im111fl11 ~ \i1 A~u mLn 'il'Y b'~e:i 1..Xr\'1 tJ'ij n 'lj1 e:i 1~w 
'Yl 1 'IL~ B n \J'lru1fl1daU'U ~'4'U1'1~U".i:: fl BUB1~'W LLn fl -rl b~eJ'U~-w' (9).J 'U11~ ~.:i bfl1 1::~~ LLl:i ~~1:iJiJ Plfl tJfl1'W 

1'Llm1-W'(9),Jm1 'IX~11-:iem1~mh-:ib V1111::'111 
" 

(cs:) ~ bbr:i~lVI ~1tJni1ri\ilV11 1J fl111l n11V1u1mmLe.J'YtJnu~m 1 m::~'Yh~\n\ilm1 

-W (9),J 1..11 LLl:i::\!1 rui fl1J'Vlth tJ .:J1'U~11l'1U'U ~'4'Y LL~::tJ 1::'!l1~11Yrut5n11~1 L il'Y.:i1u tJ11fl{le.Jl:i m1~1L ilu-:i1u 
" 

til-:iu 

lJ ~uth ::in ru 'W.fil1. 'W.fill . 'W. 121. Yi.fill. Yi.131. YU1. 

l9cfcfcf l9cfcfb l9cfcf!rl \vcfcfc::i l9cfcf~ IEJ<t'bo 

., "" .; 
fl11L1B'U'Vl Ci'.~,cfei'.cf b'-9,mcfcf ml<:>,obb CS)cf,rn!rlrn @l9,c::i<i'.Gl1 @o,oct'a:' 

~(9),J'U11vi' 
., "" .; ., 

fl11b 1€l'U'YlVl€l'I ®rn,cf<..\'.l9 ci,mbl9 C9H.Tl ,O'o:Jc( c::i,cfcfo C9lGl,o~ITTI Ci) 1£1, a:' c;: a:' 

' '1.:J LF111::'Vl 

" 111J~'IV11J\il b"1,®E.Tlb'l <910'11,Gl®<i c(cf,®'110 l9m,~l9m lvm,cimo kl kl 'ct' 611 c;: 

(A-r1 b~B'U ) 

~) n-a1.1G1 .:mfhm1-a\Jn fl 'HH1l1 e:i.:i~ un un1-a~ utfl~ ti'Ll'VI~ n\Ji'ttH\p'tle:i·:nri-atoJ!n ~ 
'Wtlb~ fj.:j 1\J~ m'a\Jlj u~ 

(C9l) m 1ci.:i L~~11 e:i .:if"i m tJ nA1€l-:ici1'UVl€l .:i ~'U~U'U~'Y'U 1 '1Xi1 fl11TI(9).J'U1tJm::t9i''U'Vll.lu 1'Y/ 
' " " 

'l!l.J'll'ULfil11'l'f\'ifl'il'VlBL oWtJ~ ~.:JU , .... 

1'UtJ.:iu tJ1 ~1J 1 ru vu•1. l9ctct~ 1~ n1'Vl'U\il L llu~1~1\il 1'11-ru 1 e:i.:i fl 1 1tJi)u~ 'i1 'lln11 

"-!e:i tJ'1 ~'IJB.:J B~A n'i tJ n Fl 1eJ.:Jci1'U .x eJ ~ ~'U~tl1V!~ nu-r'IJf1!1 '1.I B~ L P\ 'j'l'}~ fl'il'W ti L -ti tJ~~ fl1'i~(9),J 'U1 VI B.:J ~'U 
1v1t?nmnru't1~n1'Vl'U\il" hrni1Lb'Ul'Yl1.:in11~1 bi1m1'U6'1u1~ tii'~~ 

' 
fl) a.:if"imtJnmti .:i ci1'UYie:i-:i~'U~111nu n1l.Jfl11~(9).J'W 1 '1Jl.J'lJ'Ytl1Vl'U\il 1 ~111:Uu1'U 'IJ l.J'IJ'U 

' '\} ' 
L u 1V1111 t.1'1.:i L~~l.lfl11Vl(9).J'Y1 tJ m ::tii'uL ll'Y'Vliiu1t1'!ll.J'll'ULl311'1j~n'ilwm .Wv.:i 

" ' .. 
'U) e:i.:if-1 m LJ nri1 e:i .:i ci1'UY1e:i-:i~'Y~\il v\'11 ri 1-:im1/il'ilm 'i l.J L ~ ei~u'U ~'LI'U fl1 d~~u1 

' 



I 4 ... 

<t,O(j)~ U\.N V!'H)'imm~ b<'.£.<t<t 

(1!>) '1.:iL'1~ii '1i1'U'1°lfu1 ~LV1111'U1a ti.:ifl m'i'U~vt1'ia1u~1'Ua~1L iium'i1 ~ii m'i~V1v11 

VltJV11'U tJ-rrnh .:! LLeJ'U'lll.J"!l'ULLa~'U 'iru1n1'iL.ff1'1'i~tJ'U .:J'UU'i~l.11 ru'!Je:J.:J e:J.:J fl mtJ n f"l 'iti.:J'11'U~ e:J.:J au ~.:ii'.f 
, , '\I \J 

1u ~.111. ~crcr~ ri1vruV1LllwK1:ff1'V11'11-r'U'ie:i.:im'itJ5u~'i1'1lm'i "~mrn~'!Je:i.:i 
L V1Pl'U1a ti .:iii\ m 'i'U ~vr1 'i'11u~1 'U a~ t11 LLeJ'U 'lll.J'll'U '1m'i~llllu1~e:i.:i~u1~IJl1 l.J L n ru'1 ~ ri1 vru VI " ' ,, 
LVI v ilvriJ .:i~ ti 5 .:i ~11'i1"!lm'i~.:ivr1'V1Vln~.:ivr1'V1 ~1Lii'Um'i LVIV'1'itl ~.:id ,, ' ' 

n) LL ~.:i L V1 l1l'U1a e:i.:i fl n1'i'U~vt1'i'11u~1'Ua'1i1'U'1'U'U 1 '1f"l ru~ m'iii m'ivriiu 1u/ ' ,, 
"!l l.J 'll 'U ~Vlvl1 Vl'UV11'Utl-rut.h .:JLLeJ'U"!ll.J"!l'U LLa~tl1Lf"l'i.:Jn1'i~1nUe.J'U"!ll.J'll'UL'!l1atl'i~"!l1f"ll.J~ m~'U~ Vlvl1LU'U , , , , \.I 

LLe.J'U~\lllmvfti.:iauLLa~.ue:iucycy~.:i'Utl'i~ii1ru~ti.:iau 
'!J) 1 '1'11iJ n.:i1u'1.:i L'1~l.J m'itl n mti.:i~ e:i.:i~u~.:ivr1 VIL lluunuvr'1 ntl'i~'11'U m 'i 

~1L-Uu.:i1u ~v11m'itlnf"l'itl.:J~.:ivr1'V1 '11iJn.:i1u~llll'U1"!ll.J"!l'U~.:ivr1VI "llrnf"l~e:iuua~'1i1'U'1'U'Un1'i~1L-Dm1u1u 
' ' .r~ LI 0 LI ' 4 I 0 

~'UV1Vln'i~Vl'U'U'iru1m'in1'iV11.:i1un'ULVll1l'U1a ti.:Jf"ln1'i'U'lvt1'i'11'UIJ11'Ua ' ,, 
(rn) n11'1.:JL'1~l.J b ~e:J.:JflmtJnf"l'itl.:J'11'U~tl.:J~'U'\Jtll.JtJ1V!i;rntJ-r"!lqj1'!Jtl.:J L1111~~n~~m vfo.:i 

1tl'1.:JL'1~l.J1 ~LiiVln1'iL~V'U~LLa~t111 tl'1m1tln~1 'U~'U~ ,, ,, :.I 

\11:Ul11lft14m1 .,,,,,, a\ht. 

Al•nmii (lltN) 

WlLfhum 

~- \!:>~ 

tk'6nnh '11~~ 

·~ (j)<t 

'Qam.18 ~<£ 

,,.,,.,,,, (j)<'.£ 

,. • ._tie '11 

ft\JmrN 

P1wf l!>b(j) '110b 

TW e<:G>'1"1 

(<£) '1.:iL'1~l.J '1i1'U'1'U'U 1'1LV1111'U1a ti.:ifii'm1'U~V!11'11'U~1'Uari111~LLa~~VILn'U 
' 

-if e:iiia~1'ULLvrci.:itl1LLa~m1tl1~ne:ium~~mf"lLnmi1Vlnvrl.lu1'U/"!l:1..J"!l'U L~e:i~V1vi'1ue.i'U~lllltJ1Ll1\1~fjii~~mYlv.:i 
\I , \J , .... 

~e:i.:ia'U ( ~1'Un11 Ln~l'l'iLLa~ LL vrci.:itl1) b 'Un1'iLLtlUqJV!1f"l11l.JL~tlVl~e:J'U'1Jtl.:JU'i~"!l1"!l'U 
(ct) i ni ell.I LL 'U1V11.:J m1~ VI~ .:J.:J'UUWl.J1ru'i1V~ 1vtl'i~~1tJ .:J'UU'i~l.J1ru ~ .111. l!><t<t~ '!Je:J.:J 

e:i.:ifl mtlnf"l'ie:i.:ia1'U~ e:i.:i~'U LVIV 1 ~ e:i.:ifi mtl n me:i.:i'11'U~ e:i.:i~'U~ VI~ .:i.:i'Utl1~:1..J1 ru'1.:i L'1~l.J '1i1'U'1'U'U m1~ 1 L -0 'U .:i1'U 
' 



., "' ., "' 
fl~~flLLiUfln/~flLLaLfln vvv vv 

ct1IJ, la oQ1 fl\A 

lllcl'.bo 

•.ct'~ uvi.:i 
(lrlfdce tn.h1.) 

mb,oct'~ fl\A 

-ti'v\ji't cu Lfiv\HlJ'd1V1J 

(l!l) m:::VJ';i'N11'Vl1VI 1 'VIEJ'U';iN1f11';i~1L ti'U.:i1'U~111ti'um:::V1';i'NPin~16rn';ivY.:i 1 'Ul'i'1'U f11';i 
" 

~Vlvl1LLc.J'UEJ'Vl51111'1\Jli .:iuth:::mru 'Ufil'11m LL'1:::n1';iLL'1 rn\J~ EJ'Ut1.:ir1m111~L ~t1~~'U1~'U~'V11';i'1m'UPin~1 1 'U , , " " 
~\I ti' VI ti \lrl m\J n fil ';itl\I '11'UVl tl\I ~'U fil ';i~ '1 tl'U LL'1 :::'U fil '11n';it'U'1Cl1'\J Pi n~11 ~ii fl CU.fl 1-vi L vh L Vi E.111 tl'U "" , . 
~Tth::: L 'V111\ LL'1::: 11'i''1.:i L'1~111 ~'1m'UPln~1~1L iit11f"l';j\lf11';iL ~t1\J'1ne:l.:i11t1'1\Jli'Vi';i:::';i1'il11 ~tl'U L~nLL'1::: LE.111'11'\J 

" 

n) Lf"l';i\ln1';ih\IL~EJ'U'Vit:JL~EJ\1Vlt1.:J~'U (Local Sufficiency School) ijLU1'Vl111EJ 

L ~tit~~ L~EJ'Ui'.hin~::: t 'Un1';i~1';i.:i;ii\Jl\Jl111vr~n\J-r'!lqi1'1lt1.:iL11t';i~~n'1Yit1 L ~EJ.:i t ~m111'11~qi nuf'l1111L \J'UVI t1.:i~'U 
LL'1:::f011111L lJ'U 1 Vlf.J LL'1:::Yi~tl11~'1:::tJ1f011111~f"l1111'11111';iCI 1 \J-W~'U1'lJ11'l!'U'iJtl.:J~1Ltl\I vt.:id '1::: 11'i'iif11';i'lJ E.11EJ " . 
e.J'1 Lf"l ';i .:i m ';i~\I n ~ 11fl';i'U'VIn1 ';i .:i L ~ E.1t11 'U'1.:i ti' VI t1.:i l'i n ';i\J nf"l ';ie.M'1°1t1 VI t1.:i ~'UL~ t11 '\Xii m ';iU t111t11 vr~ n • 
\J-r'l! qj1'iltl\ILl1\';i~~n'1Yitl L ~Emn t m 'Uf11';i~\1l f11';iL°1ti'Ui LL'1:::\J~n ~\I f11';i~1LU'U;i1(J)1 '\Xti'utl'n L°1tJ'U 

'tJ) 1m.:in1';iE.11'Vl\JlVlt1\l~t1~1t1f"lt1i-rtJ.ff t1 m:::V1';i1.:i11vr11111 VI E.1~111 ti'uri1i! n.:i1'U . " 
fil ru:::m';il.l f11';iU m ti' 'U LL'1:::\J ';i1'U\J';i111 f11';i'VI '1~ \Jl LL vi .:i'lJ1~ LVI EJii L u1vr111 m ~ t1\J'1 n~.:i~ \Jlri 1ii n LL'1:::'1~1.:if'i 1-Uv11 . " 
LLrii!rn~V'U'tJ t:J\I '1 mt1Pin~11'U"'.:iti'111 t1.:i r1 m\J n fil ';itl\I '11t1VI t1.:i ~ t11 '\Xfi Vlli''U fil ru 5';i ';il.l '1 ~ V5';i';i11 'VI~ nu';i ';i • 
111iiu1 '1 ii f"l11 11 zj vi \Jl tl vi t1 \Jl'U L ti .:i LL'1::: ~~ti \Jan el .:i ~ \Jl '1151';iru:::1 lX L llt1 ~ii f011111-ru ~ Vl'lJ tl'U vi t1 \Jl t1 L t1 .:i 

" " " 
LL'1:::"' .:i fll.J LL'1:::L ~t1'1~1\1Lf"l~tl-!l1EJ'1Jtl\10~11L~n LE.111'lJ'U LL'1:::i!m1EJ'U 1 'Uf11';iUtJ\ltl'U vit1~1'U LLa:::um 'lllJqj'Vl1 

n1';i'Vl'1~\Jlf"lt1i-r\J.ff 'U 1 t1t1.:ir1m\Jnf"l';it1\1'11'UV!t1.:i~t1 'l!l.l'l!'U ua:::"'\lf"l11 • • 

ct'.~.~ m:::V1n.:i'Vl~vw1ml5~';i11'tl1~1.1.~:::~.:1LL1~at111 
@) m11t1Y1E.J1'ULLvi.:i'tl1~ '1\Jl1u1 mi:::~u5f4'tlw-• • 

(@) m11t1'VIE.11'ULLv1\l'll1~ "'\Jl1th LL'1:::-W'UBYi'lJ ii1fl';i\101'Hl'UL~tl\1111'110Yi'H~';i1'lJ~1~ • • 
'11t11t1 l!ib Lf'l';i\lf11';i .:iu1.h:::111rum~vlla:::\J';i:::111ru ~o ~1'U'U1'Vl LV1Ve.J'1"'1JC)'Vl~'tJt1\lf11';i~1Liit1Lfil';i\lf11';i 
'11111';iC1'VIEJV18.:in1';iv\'1a1EJu11l'i'\Jl111'111f"l1';i • 

;At: \J1'-l"r'N~~n~ ~'HL'-l51 ~ei1u1'-Jfl1')~1uth::~1u-:nu1f'l'),:JnT~fl1FlbVIUu a1i1n~uu,:i~1\JYl')::')1'!!~1l uuVin 
" 

fl1')\h::'l!lJ Fl~~~ m 1uYl5~ @d:'. iiu1F1lJ l!:ld:'.bo viil1~ @m . ' 



(tv) u qiin~tl '1'i'ifl f11 'i ~1b'Ll u.:i 1'U ~ ll !J t.1l.11 CJ '\J 1.:iuuu 1~'1B lil fl '1 a .:i n rnL 'U1Y11.:J f11'i 

~1 b ihM1'U'lJ €1.:J'\.1U1CJ .:ITU lfl 'i .:i f11'ieJ'U b rj €1.:J:W1 '11 flY>l 'i ~'i 1 '1.!~ 1~ ~ b iiu 1 Vf fl 'Utl ti~1:w nuu11~ €1 V1 .:J'1:W lil '1 
" ' Lb'1~5.:i~'U LL~'Vi'i~'i1'1.!ururu~BV1 CJ1'UbL ~.:i'!l1~ Vi .1'1. ~<to<i:'. hliiuvrururu~1VftJ1~'1.!l'!l'U 1 itJ1~ l£J'lltl'11fl~'U~ 

" v , tJ v 

u11~ ~.:iLiilil-U'e:i'11n1il~1'U ntivimCJ 1'U111'i~1LiJu1ri'i\11111auL ~e:i.:im'11fl'V'l'i~';i1'1l~1~ bb~~.:idriru~-r~:w'Ul'l~1~ 
L~'U'll eiu1Vf~flTmm'lJfl {.)Vlm£Jauu~\lfl~11 LL~1 

l£l) n':i11 th hi 
<~» -H'v11a'11n~th~"l111 '"" " . 

fl) m:wl11 \if mri 1·rn 11am rjB.:Jll1'1 1 fl'Vi 1 ~1 1'!l~1 ~L 'Ufl1 1:w1'u~Wl!B'U '1°1u 1u 

'lJ) b u 1vi l.l1 CJ 'lJB \l fl 'i l.l tl 1 hTI 'U fl1 ';i ~1L\Ju1 ri 1.:ifl 1 'i au L ~ B \l :W1'1 1 fl 'W'i ~'i 1 "/l "11 ~ 
~€! fl1 'iB'U 1'fl~ bb'1~~~'U1Y1 1'Ym1 fWi5'i'i lJ'1J 1~ bbfi~~.:i bbllil~tllJ 1VfLn lilA11lJb"l:W lil'1'lJB.:J'i~'\J'\Jfo1 1"1tJ ' , 

fl ) f:i rr1~n1.1~ 1111~1 L i'.lt1.:i 1m iiu m1ii~1t111:w 'lJ ei w1 fl.f11fl ~1'UmtJ 11il Lbi:.J'Uu1ru11111 
' " 

b ~B~~'U1 ~Htli11'W~il'l'lJeJ.:J'!llJ'!l1.JVleJ .:J ~'U1 Vf~~'U bbf1~'11l.11'it11 Vf fl'UB V11lJ fl'Uth 1~ BV1.:J b~B flmLm~ 5.:i ~'U"1 1lJ 
, , " \J 

Vlf:i fl tl-r"l!ru1'1.lm L1"1'i~\in '1'Wm VJ CJ.:J 
" "' 

.:i) bL V1 ~ \l~:W1'1.la.:i.:iutl';i ~mru 1~Lbn .:i'Utl'i~m rum:w 'W ';i ~'i1 '1.!1Jqit[~.:i utl'i ~mru 
'i 1 tJ ~ 1 t.J tJ ';i ~ -;;) 1 tJ \l 'U tJ 'i ~ :w 1 ru .:i D tJ 'i ~ :w 1 ru '1 ti 'U rt 'LI 'U 1 u u bb 'i fl b ~ :w 1 ri 'i .:i fl 1 'i '11 n rl 1 ti fl .:i 1 u n tl 'i . Lb '1 ~ 

' 

(1£1) -H't1~a'11meiml1)b'W11L~11 

fl) l fl'i.:Jfl11B'Ub ~B,U.f1'11fl'W)~)1'!l~1~1 'Ufl11lJ-r'U~lil'!lB'U 'lJtl\lndlJU11if LlJ'l.J l F\d.:Jll1'i 

~~'U1~1'U~.:Jbbdlil~ €ll.l llil CJ'1'UB.:J'W 'i~'il'!l~1~1 'Ufl11'J'U-rn~bb'1~~'U'WYl-r'W cn mu11m 'U~'U~U 161\11'Ubb ~ .:J'lJ1~ 
' " 

1 Vf rt1 lJ1) tl~'U fl f:iu ~'U A11:W Dlill.16'!:1.J'U d rubb'1 ~ eJ1 'U1 t.JU';i~ fo'!ltl €1 tJ 1.:J ~.:i V'U ?1.:i b~ ~:w bb'1 ~ b"lil'DffU'U n d ~ U1'U ll1'iii 
' " ' 

?iTU~1l.1 '1.I B .:J tl'i~'!l1'!l'U 1 u n 1'i ~lilf111Yl1''WtJ1 m u11m u.X e:i.:i ~tl~1 l.l fl'rn;ij'TVIU 1~'lJ €1 \l 1'\i'i1l.l fi.:ifl 1'i~ .:i bb"l~lJ 
"' 

m:ilvi~~u1flru.n1'V'l~il'l'llv.:itl1~'!l 1 '1.!'U 1 u~u~1 Vfiim1l.f L llu e:iv~~~u ~.:i1 u~1mP11~\in'1 ~.:ifl:w LL'1~ 
' " "' 

'U) Lb tnV11.:J fl1'i~1 b fru.:i1'Uml.J LL'U1'W'i~'i1'1J~1~'lJB\l nd1Jtl1 \iftl'i~ ll ff1J~1 tl br1 ~1'U 

1~ Lb n ( <9l) n 1''HJ u fo ~Yl 1''W En m u 11if bb f1 ~ ~ .:i bbl lil ~ e:il.l (~) ni 1tl '1 n u 1 Lb'1 ~ ~u 'W rtn 1"W u 1mmb'U1 
' " " 

'W 'i~ ';i 1 '1J~1~ bb'1~ (bfl) m1~~'U1AUJi11'W~il'IL~B 1 Vf'!l:w '1Jue:iv111Jnuu1e:iv 1 .:i ~.:iv'U 
' ' " 

fl) ~m'Ua.:i 1m.:i 111'iam~e:i.:im~1fl'V'l'i~11'1J~11 m~1n bf) LL V1'1.:i ~.:iif 
(fl) Lu u l m.:in11am ~B~l.11 '1 1 n'W1~11'1!~11~1~-ru"W1~1 1'!l'Vll'U'V"1~11'1J~1~ 

('U) L U'Ulfl'i\lfl1'ieJ'Wb~ D.:im'J1 ll 'W 'i ~ 'i 1'1l~11~ Ln 111'11m1~{)'i'<J6'Hll~1'1 m1CJijfl1 

'lJBV'f'.i ~ 'i1'lJYl 1 'Ufl113J'IJ1 tJ b 'VI~ ti 

(fl) L llu lfl'i\1111 ';ieJ'U L ~e:i.:im '11 ll'W'i~'i1"1!~1~~'Vltl1t.M1um1uu.:i fl:WY1'1'i 1tJ.:i1'U 
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Wl'lJ'U1ru1rn1'W ~ll'l11~n1u~1.1ruu1 ~1.JJ1'1JeM -~l.JJ1thm)u 1.~B.:Jl.J 1~1n'W1~11'll~1~ ~.:Jvt1~m.J rie:i.:i?im.J .. 6.J , ~ 

1ri 1.:i m1uu 1 m1 t11V111'1Jl.J'll t1tYu b ~B.:J l.J 1'11 n'V'11:::116ll~1 ~ lfl1.:i n 11ut11fl11~'UeY 'UL~ e:i.:i :1..1 1'1 1 n'W1 :::11'11~ 1~ 
' 

~\l'Vll~bbllrie:i.:i i:'IB'U lri1 .:i m1w<n1u1611'U?11u1".i ru ~~.:i'\/11111 1.uJri e:i .:i i:'lv'U\Pl1l.JV'l1~11"1!~1~ fa mu'W1~ lfl1 .:im1 

w<niu1?11u?11u11ru~~.:iV1i'111 Lbllrim'1t1'U(;lll.JV'l".i~11'1J~1~ V'l".i~11'llV11'U'W1~11'll~1~ m11111 

" ... 1 'Vf7 ifrfurf u1L 'JfJJiJ\J.;W'lleJ\JLLUJruw riaYVJ<J\JVW'V!thcN7UUFJtJ<jrJ ~mh 
v ' 

dJt1ff?Uff7l57WJ:: (PUBLIC PARK) [~e/)gzmJ7117nuJ.iJ7tJ7cJ'fful'Liiw L~eJLVUffmurfwnc.Jvti"lffl\JLiJa\J 
" 

uJ.iejv\Jflau um~ 7 uw-mawnru::ila'1iJn nwfndwn 1 f ~w L via hfunrla\JL rf erJ111:raeY6/fmnu l~wm.Jat1 
v 

tiivtlimiht~uvjnrurfurfu-if? r;ieJhJ11::tuufi?w~cnnui1'1"lfn fivf"lutlih[i/'1u~\J~WJ.J~ ua::chiltJun 
v v 

mJJnorha::w7u-JwuJ.iJ7uwt ef vJJrJVfl?umonru::vw 1tlil\J'll?7 M .. " 
1ri 1-:i m 1w<n1t11 ?11'U?i1511 ru~ ~ .:i V11'111 Lb~ riei .:i"' eiu 1'1 1 :1..1Y11:::116ll~1~1J1-r .:i -1111 

e:ie:i m U'W fot11'1~~'W 1 utJ1:1..11.illut1 Y11~u1vi?1l.Jb~'il'W1~tJ1iJt1vi111miliJV'l'1B111riml'16ll U 1l.J'W1'1U~l'l1 L~ ei1u~@ii 
\J ' 

num tJ'W 'V'l .l"l.\vct<S'.m bda~ @),~mer 1~ iv .:i 1u ~@) m11.:i11 

('ll) PlWJ~ n~1 n 1 1WVl!'W 1~1 t.J riei.:ilri ~B'm ~B\ll.J 1 ~1 n'W1~".i1'll~1~ ~.:J'Vlll"l 
\) 

1.~m1V1:iJ ri t1n11.u111~1nm1~1Jlru'W1:::11'1l~1~ b~v1u~ (9)(9) 5u11ril.J Yi.I"!. ~crivcr ~'W1~11'lltJ 1~?1.:iri~~~ 
1 iX1.lJ'U~utl mn.:i 1 'Um1~m~n 'V1 V1'1ei.:i ~ 1. 'Vim ~?il.Jnuvr'U~m ri 1.V1iJei Lb'1~ bi:.J mi. -w~ b1.ri1 1~.~p 1 iX~n:1..111m11 l tl 
tJ5u~11KIK1t.J(;;'l b€1\l~BhJ hw vl1ni1~n~1WV1J'U1U11~ "1 t1t!1-:i tJ 1~1tJ'1l tJ ct eii:h.:i ~B 1i'1Btl 1~t.Jfl 

llrb ~mYliii.:i zj.:i'il~B1'W1t1tJ1~ Lti'llu1 t1m1 e:iu1'n-cl~t11.1.a:::J1 virit1111'iluri.:im1:1.J'li:1.J~'ULB1111.uutJ1::: fo"l!°LJ t1t!1-:i 
' ' 



vi Ci' mi~ ~'Uvil'i''UJ1 ci'1u111 m~e.i'1t1V1.:im.JtJ'HULlJ'UV1"n 1vit11>i''U'Vl 1.:JLlJ'Um1~n~1'1m~~'Uviu11lJt9i''UJ1 
'U 

ci'1511 LL'1::; ti '11tl'Vl1 .:J L lJ'U fl11~ n~1~1'U n11tl1 ~lJ.:J\Jl1lJ el1.:J L nuJ1\911.:i "] e.J i.''ll.J n tJ n11 Pin~1~1 'U n11 

Ln~m m':il.l ~1'Utlya\61'11l1LL'1 :-; 1fl'UlJ LL'1~~1'Ubn~mti\9la1V1m1lJ L YlB 1 ~1. U'U¥1'Uvvim.1u1ru1.L uu riv 1 ~Lnl'l 
, , '\J \I 

U':i ~ 1v'1.1'11'1v d 1 ~{] 'jvi\l ~ L .if 1 lJ1~ n~1 n\l n 'j)lJ ~1 .:J "]L 'U ~ 'U ~ ., LL~1 u11 '\.J1 <if ti au~ tl V1 .:J 1~ e.J '1~€J 1 '\.J 

\il.:iii 'fl 1~11'1J~1~l1 "1 ~yat'U~~n~1 fl1 1~1'll'U1 ., v11V1u1vi L'1~ e:J'U " YlVlu.rlru o;iu':i':il.J'1.11~~ij~1\9l" Vl1v~ nut! 
'U 

Vl~-:i Lll'U "a1'\.Je.rnm1~l'llm" ~·t.b=:; 'IJ1 "1J'U\l::; 1.-if11 '\.J1.~t1'U ~1.1.'1 :-;u11 tltlfiu~1~" 
' 'U ;.,J 

cr.c:.:.c:.: riTwn.:iutl-a~mru"'"" 

®) m1~1 1.-0'U 1w;1.:i n THJ'Ub ~ ti.:im'.11 n-v~ ':i~11'1li;11~ 6'\'1urnu'\.J':i:-;mru..ijV1r1':i ':i.:iutl':i ~m ru 

1 ~nu~1un-:i1'U m.11. 1 'U.:iumn-:i -a1t1m':i r111 -lizj1t1\Jl1lJ lfl':i.:inTHJ'Ub ~e:i .:im'J1n-w':i~':i1'1.1~1~ "51'U1'UlJ'1~ 
tv ,<too ~1'U'\J 1 'VI L Yiu 1~~1'U ':i1'1Jn 1 1~ 1-:i 1 'IJeN'\JU ':i'~lJ 1 ru1v1'1-1'LIVi1 'LIU LL -rn~~1 L lJ'U n11 ll'l ti bJ \91 eN 

6!J ti-:iu'\.J':i ~m ru ':i1vzj1v'\.J1:-;"111u1>111J'\.J n~ 

lv) ?i1'U11'1l m':ivi~Vlv111'11"1J ti.:iutl':i~l.J 1ru 1fl1.:i m':i B'U L ~B-:im'.11 n'W w11'1.1~1~ '11 n '11un.:i1'U 

n'\.J1 . '.)::; 1~ 1'un11riuum.~ mutl1::;m ru '.l1n~ 1u n-:i1'U n '\.J ':i . L 'Ull LL 1n 11'1t11'Utl~ e:i1tl~1'U':i 1 '1Jn1':i,1'U 1 

\;)u.:i~1 L i1'Un1':i"ll u~-:i-:iutl 1~ :w 1 ru ':i1 v zj1t1tl':i ~'11\J ml.J~'\.Jl>l ti 'Utln ~ 
rn) V1~mnruo;lm1Vl'11':iru1.:iu '\.J ':i~mru1m-:irn':i 5'Ub~e:i.:im '.l 1 n"W 1:-:':i1'1.11i11~ 1-ifvi'1mnruo;i 

~11 tl L'li 'UL~mnu lfl':i ~ m 1'\.J':i:-; L.tl'Vl5 t11 vi'IJe:i~Hu tl ':i~ 111ru 11'lt1611-Jrnu'IJ':i:-:m ru '.l ~ Vl\l1':iru1\Jl11Jfl 111J 
-;J 1 L ll'U L Vil.! 1 ~ 61 11 LL&i:-:fl 11lJ 'W ~ e:ilJ "Ve:J 'l LL vi ri::; 1fl 1-:i n1 ':i 1vi t11~fl 1 1 lJ6'\'1 flt1J6!l B.:i 1ri 1 'l n 1 ':i B'UL ~ ti'llJ 1 '11 n 

'W)::;':i1'1lvll~1'U~1~'1.J\;) 'U '1 mJml1 Lb~ ~-:i<l.ff 'Uv V nu n1':i..ijV1~1~ Ufl11lJ6'\'1fl ru~?iTU':i1'1J n1':i,1'U '1 U.~.:JlJ1vl1tJ 
I ~ " Ii.I I 

ct) th°J '.JU'U'11un-:iu tl ':i~mru~Vlvl1 Lbe.J 'UtJ'Vl5¥\1'1\1l{ " LLe.J 'U?i.:i L'1~lJ ll1':i~1 L 'Ll'U.:J1'U\Jl11J • • 
LL 'UTV11 .:J'VI fl ntJ-r'IJru16!J €J 'l Lfll ':i~Hi n \ll'l UL W ti-:! " \il,:iJtJ~1'U ':i 1'1.1fl1':i1vi-:il Vlvl 1 f'116!J €J'1 tlVl f\ ~ tl.:J nu tl 'Vl li fll 1 '1\fl { 

~ ~ . 
til-:in~11 \l~lj1ei111a 1v1fom1auu'1'4t.1-:i tJ 'IJ 1~lnru 1 uci'1~u\;)'U 1 

<t) LL t.11vt1.:im1'\.J-rrn.h-:im1La'Ual"11'1J ti.:iutl':i:-:m ru11"11.:im':i B'Ub ~e:mn\11 n'W1~11'1.1~1 ~ 
' 

f\1)..ijc;iv]1 LLe.J'UbL6JU'Vl ~~ b~ t11-iJ e:J.:J ~.:J'VllJV11 1 lJ tl'U11.:J LLe.Jtl ~1lJni..n.J 5U~.:J1'U LL'1d11J':i ~VllJ'Vl-rl'l ti 1nd 

L Yla L ll 'Un 'j €J 'U LL 'UTVl 1'l1 ~?i1'U ':i1'1J nT.ivi b~ tJ1eV e:J.:J~ .:J'vUJ Vl11lJvl 1.:J TU Lb '\J'\J'\J':iru 1n1 ':i\l~ L ll'UU. 'U 1Vl 1.:J~'.l~?i'l ~m 
" 

1 ~ mdVl\11':iru1-:ilc;i a11.:i utl ':i ~l.J 1 ru 1.n Vlfl11l.JiV1 L \l'U~ti L ~ eJ'l '1tJV1fl~t:i'l?i 'l 1. 1:1 ~l.J nt1 
cr.c:.:.~ rhwn·n1JAru:::n-~".i11m·H11nuV1i;rn-v1i''W~m1~\916'l1~V1i;ln'Vl~-w~<>c:: 

C9l) '1 Tu n.:i1 t.1 !"1 ru~ m1l.J n 11 rhnu vi« n-v11''W tl LL&i::; l'l '11~'VI« n 'Vl 1''W cjij LL t.11'Vl1-:i ~ .:i ~ '1~:w nT.i 

l'h 'Llt.t5':in\l L ~€lll1':i i.'1 ~1 'lfld1:1.J~.:JV t.! lii'1 tlll1':ii.11V1«ntl1''1HU16!J a.:i Lfi'l':i~un'il 'W m ~ti-:! 1 tl'\.J1:-:t1nl'lb-&'l 'Ui11 Ali':in'.l 
" v d.! , q 

hrn L 'Uvt1-:iu5u°i'il~u11 Ul ·ifa1uur1~'Un1':i~viv1111tM1tJm1lJfo~c;i'lle:itJ vie:i~.:ifl:i..J 

l!>) fl1drl1 nu Vl Lb'1LL'1 ~-w l'lltJ 1\9l'1 1Vl 'Vl tJ eJ ~ 1-:J ~.:JV'Ul>i' €J ~ 1 ~'U 'j'j~ L U1'Vl:l.J1 ti1 'U rn il~ 1~ uri " , ' 
(®) f\11l.Jfi'.:i~'U6!J€J.:J€l.:il'lm (lv) m1l.l EY.:i~t.1"1JtJ-:!Vl'11Vl 'Vl'U LL~~ (rn) 1111v111~\fl'11Vl'Vl'ULll'ULfl~tl~i'.iti'1~1 .:Jf\1 1lJ ' . 
5-:iv'U 1 ~LLritl1n'Vl¥1 

'·' ' 11.~ .'J.'H:l.l;ijn{ :ij'n 'J~'U tJ ~ei1'U1un1~nt1~~~~1~u'\.J~::1nruv11'U01 'JU~'lll1 'J a1i1Mu'\.J~::mru • U'UViflfH'.i 
'1J 

'\.J1:::'1Jl.J fl~~~ rn ·fovm~ ®ct iimfll.J bcfbo V1~1~ ~ - ~ . . , 
c•c, 'U1~'1 1TVi~U'J~~ru 'tJ1 ru1i'11 bb~:: 'U1~ '1 1 'J fl11fl1U fl lll 9i~'U~, -'11iJM1'UflN :: n ~~1101~n1 tl\J'lllanvtfaa .. 

bb~:: lll ~11ll'lll~n'Vl~YHJ. U'UVin ni1'\J1:::•1p.1 fl~~vi <i'.'. l'UVj li~ b l!:i ih.nfll.J ID<tbo VltJ1~ cf' - t:;; 



m) t:JG'l .:J1'Uzj \11v1tl1vrirnm"j '11 t-h .:i lv L~ tl'U 1'1!'1JeN tl1'lJru1'1J€l'lLf"l1'1!1\Jn\l 'V'l€lLW tM 1 ULt:JflbL 'V'I ~ 
"' ... 

LLri::;'J "j ::;mw11 i ~v fii'.ieiV!~nm·u)1nuvi LLri n'1f11"j~~'ll v'lu~~vi <Jvivi::; L u ti'U y.i. f"I . ®<tbo . ~ ~ 

<i'.) f11"jtl1tl r'lJ(\!1 '1l€l\ILm'1!1~n'1 'V'lm ~t.1-:ihJ.1 m'Umfl~"jn\J n'11'1. tl'J::;fl1f"ILL 'U1 fivi 'tHutlr :1 

vrir fl Ln ruon fll"j L UV! Lt:J t.JoU Bl.J i;i'11 vr1'uu~-0'Vl '1 VIVl::; LU t.J 'U~L?l'UB 'IJ 1t.J V!~ n vi1w tl ~ B'l b U VI bt:J tJoUBl.J '1 b~ tll nu 
~ ~ 

fl1'Jv11 LDwrn.Jvl1'Ufl111J~Vl'lJBU'IJ€l \IB \ll°im~€l~'lfll.J (CSR) 'IJEM'\J~~'V1h1t1 fl1"j Le.JtJLLW'i~B'1151 "j fiJ:5 

ct'.~ . (0) o afl1e:i~a1vtm-a11bb 'IA~tl'i~ L VIA1 vmbcl • 
@J) ?I .fl 1 Bl'1 ?1 1V! fl "j 'J lJ LL vi 'l tl 'J::; L 'V1 f"l1'VltJ1v) L oU111 ll b tJ 'U fl ru ::; fl 'J 'ill fl 1 "j11ll.fl1 fl bB fl 'lJ 'U 

' 
bT1 6'l fl1U'U (nm.) \h::;mrU~ltJ M11V!tJf11 "j~1Lbvi \l th::; L'Vl f"l1'VltJ 6'l .fl1B\116'11V!n'J':il.JLL'l4 \l tl "j::;b'Vl f"l1'Vl t.1 bLG'I ::; 

' 
m .nfl115u1ri1"J 1 vi ci L~vv11L 'Llt!m"jm'in'JL~mnum"ju~V11 'J~~ m'itl1 

®) nm. ~11J n'U ml.J'lJG'l'lJJ::;vi1'tJ Lb'1:5nB \l.X'V'IL~ €l i:.JaVlLL'1:5'V1 '1Ln'11'VlG'lm::;V!lJ €ll.Jfl11EJ n .:i1X'U 
~ ~ 

J1iv-W~n.n L ~aoJ1uV1 tl1 L~ t.1v11 v15 fl1"j L~ ll aim f"I zj\I L iJ'U L fl~a .:i fl'1 L~llm mf"l~~1J 1vtl.J'Ui1 Lb u uviu i;i eiv . . 
(Low speed surface aerat or) ~1'UTU bo bfl~e.J \l 1'LI1hm?1~~u'1 €l.:J ~~'J1'll?lllU~mu b o tJ 

(;l'l) ?1.n 1a1J1?11V!m'il.JLL'l4.:itl"j::; Lvif"l1vit.1 fl 'J 'U'iB'U cto tJ ii n1V1'UV1~~ .:i 1'U .n 1t.11~vi~nm "J • 
LL 'U1fivi " <to lJ~l'1 ?11Vlm'Jl.J 1viw11v1~~1J'W 'J ::;U 'il.l 1-w56'l :Wf11'J " 1 ul''U~ l!'.l<nl l'l '] f"l~fl1t.J'U lv<tbo L~t1i11X1-Ua 
?1'U'V1'1..rnM m nuLL'LI1 Lm.:im"jeJ'U L~ei.:i :w1 '11nw"j::;"j1'lJv11~ ~ 1\I 'l ~ L~ ti1iB'lnu~ 1J1 ?11V1m"j:1.J 1 vi ti 'LI a fl\1 1 fld1v1 

v11 L'Wt!fl1 'Jri n a u "j:l.J L~ E.J l nu Lfl "j \I n 1 'i eJ'U L ~ B\l l.J 1 '1 1fl'W "j::;"j1'lJ v) 1~V! '1 1 tJvl1 'U 1v1 Lbrl fl 1'J U ~Vl 1'i~VIfl 11J 1 

fl1 "j'IJ ~ Vf 1) ~ ~ n 1 'i 'W '1 \l.:! 1'U fl 1 'i '\J~Vll 'J '1VI fll "j ~ \I LL 1 \91 ~ tl :W 1 ~ LLriu fl fl'1~ L tJ 'LI6'1 :1.Jl~ fl '\J fl fl fl .fl 1 EJ'U a n • • 
L L'1::; '1m'LI~ fl'1!11vl1 \I 'l B~1\lvimiia.:i 

<i'.) 6'l.fl1Bl'1?11Vlm'imL vi \l tJ"j::; L Vl f"l1 Vlt.J ii fll "j~ ~~\I fl~l.J B l'1'1 1Vln'J 'JlJ 1 VllJ L~ f.Jfl ll " fl~l.J , , , " 
Lfl'1!1Vl 'i €l 1'1 '11V!fl"j "jlJ" LtJ'U fl~l.JB (;1 G'l1Vlm'Jl.J~ Ci'.<t' L¥lma\l~'\Jtl'U 'V'l ';i::;)1'lJv11~'1JB\l'W1:5'\J 1'V1li'll.Jb~ \J 'V'l 1:5tl1:iJ'U'V1 "j . ' . 
11vi1.n:iJw'1a Vl'1 t1 LVl6ll u 'J:1.Ju 1Clu-W (;1 ) LL'1:5 L ~av11 Luu fl1'H1 \I L?l~l.1?1uu?1'U'U fl1 'i LL tl'i1tl t:.i '1 t.ia(;1 V11\I m ':i Lfl '1!1(;1'J 

\J '! " '\.I 

1 ~ b U'Ui:.J '1i:.J a(;1Vl1\I €1111 ?11Vl m w vci1-:i-U'V1 L '1'U • 
ct) f11'J '1\I L?l~l.l fl1'rn \IVl'U'11 fl~1Ufl \11'UAru::;m'J l.Jfl1'Hii\lb 6't~l.J fl1W\IVlU (rlflVl .) (Board of 

' ' 
Investment : BOI) fl 1 'i~ OJ 1 'i fiJ 1 6'l tJ'U'1'4 'LI1~~Vl5tl 1 ::;LtJ'lJtl~1 .:i 'l L~t1 1 nu~tJ 'i~flB'\J~1'1'11V!m'Jl.J 
~1'U fl 1 'i Lfl 'l'}\>l'JV!~Bbfl~eN~ fl'i fl '1Vl1'l fl1'i Ln'\.i\>l 'i 1 mv1ru~vi5tJi::; ltJ'Vtl.Wbf"l 'l'} L ¥lam~~'U 1 ~Ln~f11i i:.J a\>l bb(l::; 

' 
fl1'J L~ tJ <j'J tJ L vim ~ia.mfi 1 ~~1J1tl'ruo/imCJ 1 utl "J ::; L 'V1P1 

\J \I 

ct'. c; . ~~ V1Bn1i~11'Vlt1 mi::: a.n1vte:ini~F11uvi .:i tl-a :::w1A1vm 

V!Bfl1 'J A11 'Vl ti Lbr\ :5 '1.fl1VIB fl1 "j Fl1 LL v1.:itl d::; L Vlf"l 1 'Vl tJ ~llJ tl'\J:WVl11 VI tl1 '1 tl'V!B fl1"j F111 Vl {J 

LL-a ~ bf'l~a 'l.iw 1v1~~v11n-:um ':i l.IL ~B~u?11t1tJru51'U Pi1~vi1"1m.:i'V'l1 ~1 1'lJ1 ~.:id 
@J ) lm-:im1 u~OJ1flfa~\>l b o 'W 'J 'i'\'}1 vtBfl1i 1"11~111h m 1mlJ'Utf';J::;i1'lJflf"l '1 . 
lv) vl1 'U'1 \ILrl~ l.J VI~fl\I1 'J tl1U1 'JfiJ LL'1:55 ) )l.J1D'\J1 '1 1'Un1'itl1::;n BU5';i n OJ tl'lJ ?l l.J 1~ n • 

VI v ni ':i A' 11 vi EJ via ni ':i F11 ~\I vii'~ ~1 tl -:i::; L vi P1 vi 1 l.I LL u 1 vi1 -:i " 1u ~ v~~ a v11 (1 fl'J .:i fl1 "j\J "j'J ci 1 u 'J 'J ru~ L~ u 
LL'1:51m.:in1'';l'\J1 'J ~Vlil'U11;'J~ L~'U ) 

m) ~1U'JfiJ'i 'lrim1~B~l'Uflv1rtJ-a''U ~1:Wfl'\JB 'll°iLfl~B'l.i1t.1 " vl15'in\Jvci1.:iltl~\11'11 H ria1rtJ-Uu" • 

' "' \J1ll'111YH~ i;lm'1~qJ~m 'Hi'IU'l~ 51'Ut111l'1 '1m~~'11'Vln'l'l11U.vi.:ith~L\'l r11vm , uuVinrn1tJ'l!:'ljl.J fl~~~ n 

l'U'r'j5~ ct L:l.l 'l'l1tl'U l!?<.tno viii1~ c;:: - in/ 



<i'.) vl 1 '\.J ~ -H?l~lJ 1 ~\n 't'fm n1 tl1V1'1 nu-r"!lf\J1 Lf'11'l'f! fl 'J Y'ltlb YJ tl\l l.111.nl 'lJn 1 1~11\l~ll'l 

L~Bfl11l.1Ltli.rnci~~~'U 1'w1m-:im! '"vi'1'U1(9)1~ 1vi' (9) Lb'1'U" 
" 

er) ~1'\.Jti'U! l.J "1rn\lm'J ti'U!:il tl'nu1n'J~'l.11Vl:iJ ~lh'WmYiti'l" , , 
n) ~1mll'Uu-:ir1mVt'1n 1F11-:i m1a~11mfl1111vtt1 n'Ull'1u5~'U'W'w.iu1 

" 
>'l) ~l:J.J 1fl! \lm!iJwl'U L Yia?1tl''U?1'U'Uvt'Um1Pin~rnLnL~n vi'm1 lam?! , ' 
~) ~V11m \l n11-ci1 tJb Vl ~ tl~ \l fllJ w; 1 \l 61byj tl lJ1i~tl511 :W b-ci ti -ci1 ti~ 'IJ ";i :-.: '1 'lJbL ~ 'U ~'UL Vi l 

1 'l.l'IJ'J:::L vtm 'UiJ1;;i 

~) Lm\lm1ilnm;g'Wfl'UYln111~?11m1rn~t1 \ll'l'\.JbB\lL~ 
®o) 1m-:i m11ru1 \lR?1~1\litl't1vi1-:im ! L~'U ?1~1-:i11iJri'J.Jn'U fl'U 1vi£J1:iJ b th.Jwd' " . 

tt'.~.~i:l 'tivLauvu 'Ud1~'UJnT'jtJ 'iV111 Lfl1 ~mw~t1~1L U'Um1m11A1a9l{~1::11't11 
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m1lJ?1'1~l'l hlm~vi1rn'la'Ub U'Ufl1'l 1:W'1'1~1'11. Yia'Vll'l c..J 6'ltl'l~ ltJ'll-LlbbtitJ1.1.eJ.:i V11am~vhm15'Ub U'Ufl1'l n~'U . . 
bbn~~nu 

rn . 1 'Lln11 b?l~lJ'1~1.:!l~'Uli'filJ'Vl 1'l n1'l biit1'l1 'UJ~ ll e:JUUJ~'ll15tlhrn 'Ylnmfl~l'Ufll'l b i1'U 
' 

~.:im 1ll "11ri'cy 1 'Llni'l-U'rnfl~ a'U 1i;imil'LI1 ~m 'Llmrn~l'l'lm'l~rnfl"Jm~vl'tJ 1i;itJ-r~tJ1r;i ~]'1.n1 m'lbll'U 

mfo 1 'Ufl1'loUlJ Lfl~ tl 'U~lJ?l1 'Ufdl1Ml ~Y>l'l~ '.i 1 '1l1b ~ tl fl1'ltlij~tltl'l~b Vll11~1'U fl1'l blJB'l 1 tJ n1'.ib'1°1lJ'1~1'l 
i'~'U5J1lJ'Yl 1'l fl1'l1.iit1 'l 1'U'l ~tJ BtJU'l~'ll15tl11'ltJ1 ~b U'U'lU li'l'l lJtl ~1 ~~m ~ t1.:i 'l1 lJ ~'l '1~1'l nr;i 1n.n 1fl 

~ 

vm Lii a.:i 1 ~iim1l.lb iJmb ~ .:! Lb'1~ii~1'U11:w 1un1J~i;J IP11 lJ u,r;i~m1'1'1BUn 6'11nm fl-r~~'J v .. 



~. 1t1m1'1~1.:iri 1 1 l.l ?1 1 lJA~the:i.:iV1e:i .:i n11 bbITT4UU'1J'Vl 1 fl111loLJV1 bbcJ,mr1:::mJ?1~1.:iA1 1l.l 

'lh ei.:i V1ei .:i ~~u1 r1 tl1 :::'V1 'Vt1 bbfl :::'Vl n n 11'1 ~1t1 1'11 Jl\l:::u e:i 11tl1Y1J:::J1 'V ~i -r'1 4Uei .:i 'V'IJ :::u1'Vl~ l.l b ~ '1 ... . 
v·m::oJJihrvm.Jvt1niJY1a-u~a tJ bvi"!J u1lJt11nu~m bMtn nu nT~ Lbm 61.1\1 ruvt1ri11ii-U~ bbcJ.:imb thrn u uti ~1.:i 

~ • v 

1 'iJmJtfo.:i ntma::: bUU "UUt1JV11ri11ii-V'V1bbcJ.:i 1111~bn~~t!1 t1m.J1 ri1?1 



h FIW~ff;i".i1115n1".i<V''Ubf'l~eJ'lJn1"JU~~'IJ'IJ".i~b'VIA~1'L!n1".i'U~'Vi1".i".i11Jn1".ibb~'L!~'L! 
E.@ mm.J.fl1'lfl\l"tlel.:J"tlel.:Jf'IW::;m'a"1Gn1'li'lHf'l~el'Un1'ltl!)~th..l':i::;b'Vlfl ~1'Un1'l'U~'VIT;) 

'l1'!ln1'lLL~'U~'U 

m"JtJ!)~tJm'J'U~'VITfi1"1lfl1'J mA-r~~\11 ViLfil'lm"J'IJfob u~CJ 'LI 1A'J \l?f ~1\I bb'1::; m ::;u 1'Ufl1-:i 

b ~B?f 'U B\l.fl 1-:i fl"ilJl 1A1' v bb'1::; fl1 'J'U ~ fl1'JU':i::;'IJ1'1J'U B ~1\I5-:i'J1! 1D'U 1i;:i bbJ;i ::;i'Ju ':it i1'Yl5Jl 1 CJ fa CJ ?I B ~A fi' fl\I ... 
nu'V!~ n fl1'J bbi,1::; bb 'U1'Vl1\I ~tl1'V!'Ul'l 111:u1'v5-:i';l1l'U ru m e:iu tJ'Vl5V'll?fl'l~nT;i 'Vr \llJ'LI1U ';i ::; b 'Vlm::; CJ::; lvo tJ 

~ \J QJ ~ 

bb6l::; bLt:.J'U'VrlllJ1.J11.V'l'J'tlvfl'il bb'1::;~\lfl:Wbbvl\1"1l1~~uu~ (9)]v ( ~ctbo-®ctbcs::) 11'1 CJ'\.J'rnJ1f11'J'J::; vrh:m1'JU~V11'J 
Q " 

'J1 "1ln l'J~l'l.J nm \I ~l'l.J.nilrn fl bbt1::;~1'l.JVlB\l~'Ubbt1::;'J1:w fi'I m1:w b ~B:w h1 \l nu1'v1 ?1 1V1 n "il bbt'i ::;B\I Am 'J " ... 

11VI1 'll'Uh Hf rnA ~ e:i 'LI ni -:i'IJ £i ~u1 tJ 'l"l ~ ei :w I rfo m :w VI ~ n n 1 'J 'VB \llTifl ~ ei ~ 1 \Ie:i\IA':il 11 (holistic) 

1 'U "1l ru::; b ~ CJ 1 n 'U 1 "1 ~ ;,] 1 'l ru 1'VI8 '\.J VI CJ n 'lJ J ::; b ~ 'l.J ~ ~ 1 f. fl! ~ 'l.J :w 1 l'l 1 :w bb 'U 1 'Vl 1 \I bb n \1 fl! VI 1 '<\J 1 n ~ I') b ~ n I 
~1:wvt'1 n fl1'J'Vl'J\l\11'LI"tlfl\l'Vn::;u1'Vl?f:W b~'<\J'W';l::;'lJ'lil'l.J'Vl'l:Wvn.flil'Wi,lBl'li,l CJ b~'U '\.J';i:W'\.Jl(l'\.J~ l'l ';I bbi,1::; 1 'l.J mBu 

" ' " 
m "Jn'<ll " \11'U \l'U ';l::;uu A'LI" 'VB\IAru::;m1m5m'J'IJl'lU 

' 
1£1.1£1 bb 'U1'V11.:imwh ..:i1'LI"tl eJ.:i f'I ru::;m"a:i.n5nT';iiu bf'I ~ eJ'Lin 1':itllj~tltl':i::; b 'VIA ~1'LinTm~'Vl1 ':i 

':i1'!ln1':ibb~'U~'U 

1"1i'Jm';lufo 1-S'V'11?1~~'\"l'J::;'J1"1l11 'U'Vl~n m'J" i. .U11'il i. .U1~\I Yr\llJm " L 'Um'Jv11\11 'U~r11u\li1\I 
'lJ';j::; fo'IJtl~Tt.JJ1:wnT~lil1b'Llum";11 'l.J'Vl1\1?11c.Jnm\I "tJru::;b~CJ1n'l.JrXei-:itl11 u ~m';!Yr\llJme:i~1\l~<i ~u bbl,l::;n11 

" 
Vi'l.J fant.1A famii11llJtl i. Yle:iil\11 Vibn~m'Ju~m';l 'lJ'J::;"1l1"1l'l.J~i'Jrirum-w 11~i. 11 bb61 ::; 6l~r111-(fzj1 CJ m 'Jv11\11u 

' . ' 
hm~~~'l.J~bU'l.JVl~n (Area-based) mwvY~flnl'l ".nil«\IA:W" zj\lfi1i1'l fi\lm 1mbl'l n ~ 1 \l ~\l ?f.fl 1'W~'l.J~ 

" 
'Vl~vm1mu";1'J1!'1l1~ ~\lbb 1~~B11 l'l'1B~'il'LI~\IA:W l\llJ'l.Ju'J'l:W bb'1::;1~~1~"1leJ\IA'Ul mb~6l::;~u~ 

fll'J 1 Vim1:w~1rl'ru~e:i ""J::;uuoff e:i:w'1" bb'1::;nT~ b zjeJ:w fo'loLJB:W'1"tlf.l\IJl1fl-r~ i.-LJ'1~1 CJnu b ~e:i 1 Vi 
<I.I '-! 'll ~ 

611:i.n'Jrn zjB:w 1CJ'li1\lmflu'JfiOJ btlfl'IJ'l.J ~1'UVJB\l~'l.J bb'1::;'1J1J'IJ'l.J zj\l'J::;i?leJ\I b~:W 'il 1 n fll 'l~ n'l'11-ire:iii'1 b~m .U1~\I 
' ' " 

61Jl1'\"l'V B\IU ftJ 'V!1 bb'1 ::;U '<II~ CJ~ b~ moiJ B\I fl ~1 \1 bb Vf '1 ~\I ?I Bl'l Ai;\ B\I rl'UfliJ~\11"11! bb'1::;tl 11 u~ f11'Jli 611'l.J~11l'V B\I 
v " " 

u'l::;"1l1'1l'U 1 'l.Jvr'l.J~bbi,l::;mAa1'l.J~ bMm.LJei\I 

fll'Jfi~VI~ fl fll';i'Vl';i\l\11'U "'j::; b U~'11noLJ1\l 1 'l.J" 1tilt11:i.nufo 1 m '\.Jfll ';i ~\I L?f~1J 1 Vlbfl M fll ';i i'J ~l'\.J 

~l:JJ'Vti\l n 1r1~11.J~1,Mv 1.rr e:i\I vt1Bu 'l~'ll 1'/Jti 1 u~u~ bb'11bb~mru 1~ CJ~ 'l~Viun fi -:im1mh bum ~\I ~iu~ 
'1~ ~ eJ\I i. u~ CJ'l.Jbb Ut'i\I i. 'liu 1111'lJn'l'lJ ~\I biJei..:i ~ei\l~eJ~1 ':il~ CJV!~tlb ~fl 1 Vi~ b~ t1 1 -ire:i 'l 11'i' b ~'LI V1 V'l'Vl 1 \In1'J 

~~ ~ 

1, '\.J~t1'l.Jbb U'1 \lti-U~ b"il'l.J 

1£1.m .f11':in~~1rl'ruu1..:itl-a:::m':inum':i~rnnuA16'1i;ifw'l:::'a1111 ... 
~ .brl . Gl fll-;j'lJfo bu~ CJ'l.Jfl1'J'U~Vl1'J'J1"1l f11';ibb~'l.J~'l.J1 Vii'Ju ';l 'lm iiu1(,l bb61::;'\.J';i~~'Vl6Jl 1 'l"l~\I 

';i::;'\.J'\.J ~\1~'1~'\l'H:f~BU"i::; 1CJ61ltJ6'16lJ"1le:J\IU';i::;'IJ1'1J'\.J bbl;'Hmm::;~Ufl111!6'111J1';i(l 1 'l.Jfl1 ';i bb oLJ'l'l'J'l.J"lJ B\IU';i ::;L 'Vl~1 LJ 
• 

'W~flWl'l.J 1~tJfl1')Ufo 1m\1?1~1\lvr'l.J]1'l.J'Vl1'l n{]Vi:IJ1t.Jbbi,1~~1'l.J!,'Vlfil 11.J 1'1~~1';i?ftib '\11¥'1 L ~fl 1Vl1m .:i?t11 .:i bl,61 ::; 

m::;m'U\11'l.J'Vfl\1';11'1Jfl1';1~-mn'11\I bb'1::;~1'l.JJliJmA~A1 1:JJ~lJ'Vr'l.J~ 1,zjflii 1CJ'l~m::; -U'u bb'1::;~1,e:inmYJ 1 'l.Jnl';i 
" 

u~V11'J~~~b'<ll'l.J~'LI ~\11 'l.J611'Wnm'I bbl,l::;'J::;~u~'U~ 
l 'l.J~l'l.Jnm\I hTib~m~ti e:irn'J~1 CJ le:i'l.Jm'Jfi'il 1,6/i'l.J m 'Ji'J b '11~1! fl\11'l.J~VinoJ'Vl-r-w 8i.e:i fl "1l'l.J 

b~B6l~fl1'J::;"tleJ\IJl1Fl"i1'1Jfl1';i bb'1::; b~1JU'l::;~'Vl5DTW 1~t11 VlJl1A~1'l.J~lJA111l'W~fl1lrl'UB \I A n ';il "1l1~'Wb oiJ1i11 

l911b D'Wrn'Jbb'Vl'l.JmA-r'1 ( mm1-:ir1ufl~) ;,J::;v11m'.liffi 'l.Jfl1'Jn1Vi'Lil'l'U 1t.Jrnmbi,l::; n1nu~ bb'1 
~ " 



lv.m.lv n1 "jif ro.J'LI11 'U "j ::::#lu~'LI~1 ~fl111.J '11 A'ru nun 11U".itu 1n1".i'U~Vl1".i.:i1'U'lJ €J .:in ~1.J 
" 'IJ ' 

~.'.J'Vll \9\ 1VI tJ €J 1 PltJ ni;, 1n 'lJeJ.'.J bb i:.J'U~.'.JVllVI bbi:.Jtl 8 1 Lil €J bbi:.Jtl VJ €J.'.J ~'U bb61:::: bbi:.J'U'lJ 1.J'11'U ~ih.h ::::i1VI 5 .f11'\"l 
' 

1vi tJ r\' 1-U.:J~.'.J fl111.J?le:l Vlfl~ eJ .:i n'U~ Vl'M'1 1 ?l\91of 'lJ1 ~ "j::;t.J::; lvo ti bbt:-J'Utiro.J'U1 bV'l".i~~n'l bb1;1 ::;~.'.j fl l.J bb l-i.:J'lJ1 ~ 

bb1;1::; 1 ~1"1111.J~ lrlfU rl'U fl 1 ::;u1'U fl11ii~1'U111.J 'lJ eJ .:J 'YI n.n1 fl~1'U~ b~ t.J1if' eJ .:J \911 :W~ -ru'B 11:W'U run 1Vl'UVI 11 
v 'I 6.!I 'U .., 

( flru::::m1m5m1¥in~1 bb1;1:::: b?l'U e:i11.:J'V'l1::::11'lJu~ rQ'~ m1ii~1'U11:w'lJe:i.:JtJ1::::'lJ1'lJ'U 1 "Wm::::u1iJ nTm fom t.J 

?11'5T~ru::; 'V'l . 1'1. .... ~eJ?l.fl1oLJUbfl~€J1.Jfl1TlJf1"Jthh::; b'Vll"l bb1;1::::f1ru::::-ru:W'U\91~ neJ'Ubb~l) 
~'IJ "' 

fl1i~'U?l1'Ul'11M1-fvm·;11'lJ11 i..!~1'U'IJ eJ.'.J 1m .:J fll"jeJtlb ~eJ.'.Jl.J1'l1 n'\"l ";l ::::";l1'11~11 zj.:iiJ '11'U1'U 

mnflll cr, o oo 1Ai.'.Jfl1i ~m::;'11t.J~1eJ81 'U'Vlfl~'U ~'lJBnh::::1. 'V\1"11 ~?l11.J1i f1Yiro.J'LI1 bb1;1:t:~€lt.J BVI 1 'LI fl1i 
'IJ ' 

?1~1.'.J"J1t.J 1Ji' bb1;1 ::;Vf ro.J'U1AW.ll1Y'l~1\;l'lJ €J.'.Jfl'U 1 u~tl~ f11";ib zj€Jl.J fo.:J b '1f 11 U b lJ'U~1 'UVl~.'.J'lJ€l .'.J bbi:.Jtl~.'.J'Vll VI bb1;1:::: 
' 

bbt:-J'LIB1 bfrn "Jl:Wfi.:J bbt:-J'UYlm ~'LI bb'1:t: bbt:-J'U6()1.J'lJ 'W b ~tr~~1 .:i fl111.Jl llm'5'1'lJ€l'l bb'1:::: m1ii~1'U 11ii.n 1 fl 15 1 n '1 ' . 
be:Jfl'11'Ubb'1::::mriu";l::::'IJ1i1.:J A:W 1 um";l?ltl'U ?l'U'W~1'W'V\-r'V'lmm 1 'LI fl1"j'U1VJ11~ VI fll"jb ~e.JU";l:::: fo'IJU?l'lJ'lJB .:JA'U ' , " . . 
bb1;1:t:~'UViei8 1 .:i t'J.:i8u 

®.b11. m m 1Yiro.J'LI 1";l::::'U'U'ifo:w fl~ii Al 1m ~m.J 1 t.J.:Ji:t:VJ11.:iVJti1 ti .:i1'Umf1-ru bbfl ::;?J1m1fl 
'IJ "' 

\?lB'U?l'UeJ'l fll"j 6bm'lJU~Vl1 bbfl::::Yiro.J'U1ilnmn'V'l'lleM~'U~ VleJ.:J~'U bbfl::;'/ll.J'lltl ml.l b\,'UlAVI "Opened and 

Connected Government" zj.:iu ':\l~U'U 1Ji' b?l'UeJ bi,1;1::;?lU'U?l'Y 'U fl1i~11, U'U fl11U B ~Ufl1i 'U~Vl11 i1'lJfl11 

l,b ~ 'LI~ u bb 1;1::; fl 11u~fl 1 1 tJ1::::'IJ 1 'IJ'U.;{1ti1::; u u ~~VI 1;1 (1~ b?l 'U eJ ~ ei ?! n 1 oLJ'u b fl~ eJ u fl 11 tJ{) ~tJtJ 1:::: b VJ l"1 

zjw;1'U'lJeJ'U bb~1 bb'1::;n1~'l b?l'Ue:i 1 u tJ.:JAru::::-ru:w'U\;l~) 
"' 

lv .bll .<i'. fl111~u~fl11~~Vlb~t.J1 (One Stop service)hrnm1Yiro.J'LI 1 b~eJE.Jm::;#lu 
fl1"j1 ~u1 fll"j~?l::;mn 11vi b 11 1,1,i;,::; u 1::::Vl t'J vi ril 1 off ~1 tJ n 1ti1~fli 'l fl1 "j tJ m:::: #Ju l"l 'U 6~11.:J151 ni 

'IJ 

zj.:J?l€JVlfl~ €l.:J nuVl~n m1V11 .:J.:Jl'W~ vr~::::Ul'Vl?lm~ '1i"li::::tJ1iJtJ'Vl11.JVl1f\lJ 'V'lmwrn t.J bVl'IJ u1J.J'U1fl'U~(911 'V\1 .:J 
'IJ ' 

1off1"1'U~~ fl ~1fl11ifro.J'LI1eJ'Ub~€1'l1.J 1'l1fl'V'l1::; 11'IJ\?)11 b lJ 'LI cJl 'LI bb 'U 'U 1'Ufl1";i'U1fl1";i11 :W ~ ;u VI b ~ tJ 1 
'IJ ' 

1V1E.JiiV1\J1 C.J'l1m1'1Jml'~ 1'l 1 m~11.J~1 biJ'Um"mi;,::::1 ~u~m"j'tJ"j::::'lJ1'11'U 

kl.<£' flTa'tl'Ubf!~fl'Ub .yjfla'lH'l1'1Jfi116'19l{~":i::":i1'tf1b'IJ":i::m:\Plfl1 u 
fll"joLJ'lJ bf1~€l'Ub~B~U611'Lil'11?1\91-f'V'l1::::11'1111m::;t.J::;~ei1 tJ ;u::;ile:i.:imP!C.Jni;, 1nm1ii~1'U11J.J 

\911iJ!.L 'U 1 V11 'l oJ1 ~"d1 ~ itJ LL'1:::: fl Trn~1 ~ f)'U.;11 tJ m1¥1 fl131 bb1;1 ::::rn~ L~ tJ'W ~ zj-:i;u::::oci1tJm::;t'i'tJ1 ~ Ln Vim 1:w 
... 'IJ • 

m~VIU n 1 uVI~ fl m~u1ru 1 fl11 l' ::::VJ11 -:iVJ\J1 C.J.:Jl'Llm fl~\i ei-:i~ mn 1f1 beJ fl'lJ'U VJB.:J ~'LI 'lJJ.J'lJi..! i;,-:i 1 u fi.:J 
'IJ "" • 

f)"j€J 'lJA-r1 zj.:icJlei.:il?\'1 b U'Ufl1";i~1:W nu n1;11nml'~U611'UP11611i1'f'V'li~"j1'lJ11 'LI€l'U1A\;l 1Vlt.Jfld"jfl1'i1.'.J~'l fi~i~lii'u 
mm1ii iJ~ fl~J.JLU1Vl:lJ1tJ bb'1dj~l'::::#lu~tJ~ 



m. flru~n-a-a1115nT'ci'ti''Utfl~v'Lln1-atJ~~tJtJ-a~t'Vlfl~1'Lln!)VilJ1tJtt'1~n-a~'lJ1'Lln1'a~~5))1J 
l"ll"'(Pli'W'J:::".l 1'01Vl1.:J ~ 1'1.Jn!)Vll.J1tJ'W'J::: €Mrlvl1'U 1~'W'J!;'J1'0Vl1'UY'l'J:::".l1'1llii 1'1 LLrl'li' n n!)Vlll 1 tJ 

m 1~ tJ(PlG'\eJ~ zj.:iiJflrur11~eim1Pi m·nvi1.:i~1'Utlr'OqJ1nDvtmm U'Uei~1.:i~.:i lv"iti 1~ii'W1:::'\J1m11 '011vi LLG'I::: 

'W'J:::'Jl'Olii1r"'<E.:i L U'ULL 1..11Vl1 .:J m11ii1 L U'!..lfll'l'IJ ei-:im .Unnvtm fJ L ~el 1 ~n'J:::'\J'd'Uf11'J f.1~5'J'Jl.J 11'i'Ln~fl11l.J b U'U 
" dJ ' 

5'l'Jlrn" :::iim1l.J ~Vi5'l 'i ll Lvi tJ 1~ii'W 1:::'\J'Jm 11 '011vi LL" ::: 'Vi 'J::: 1 1 '0 Iii1~ LL ri 0-ii n!J vtm tJ ~ 1 \I 1 L ~1..1 iJ ~ ~ 
iJn~n'l!l1~n1~.:iL~11~n1.'11n!)vtllltJ '\Jn L~ti'!..l'l.n f.l~ei f.lll11 'l1"il~~1 L ~-:i m'Jfin 'l!l1 ~~vnn1.'11vt~ei'li'n n.ovt111 tJ 

~lhl 
'Ll~~tl'nPin'l!l1 l 'UltJ ri'1'1-:iL~l.JPin'l!l1 f1!JV!ll1tJ 
11 'llfJ l -Jr;nFJ'LJ Miln-hLif fJ ML -li7L ~foul 'U:Jl171YJEJ7r5U r ~Cf WW7:f L -liw7L rvu l uif7un{)'11JJWni1 

uu7~fi7F1"'tyfj·.J~11::clf v'1n7ci.Juc;iv~i!nz •ti':h'17t q11n nff mn l tJmf 1ff'1v::l1hh Tvw~en:Uwn 7 r \171.l'llv\IYhu 
11::Lif m-VeNnvn{}u:Jw~\l l uv~m~rm·1i ~vu:J7WfJff:JF1nut%1nmrv:: lm ~uri71JJ:: fmfu1vlc;iva1ur1:.J 
V7\I n 7rl7 ~\I if If U'Ui7LLl'Jfl:f f/'LJ l vi rl7 tJw fo'dUl'/7JJff7 'LJ:f"lf f) \l~JLifl:: L {Jut) w fo'dUl'JfJth '11 'i?JJ mJ n li\I 

"' 
~ v:: 1vi if fJ\JrJ'LJV7WiJv\JiJl mn~F!? 7JJV.JCJ7n -iu; w~iJf'lnJJcl\Jmn;'u1wniJJJ7nwvLLt%JL r7c/f fJ\J wuww 

' ' 'I 'jl 

G.J ..::it lJ o do" id 

'Ufl b 'JtJ'!..ltn tJ'JeJ tJ~1 'l 1"ilV1 ?11 b 'i"ilf11'iP1 fl'\!11 

"n 7 rrmnFI? 7JJ'CY\J'Ui ruv.YvCJ'llfJ\JV7 '11 LfjfJ\I L/,fl:fV'i:f6lf76lf'LJL U'Ul1U7 ~'17 r) fY TvW(;) 'i \l'l}f}\I~ 7 ·n v 

if w ttLJn'UfJV'hiHJwvnd\JU7 n:.17 nef LJ ! LJVv v V'LJ /, dv\Ji!WU7 LJLfjfJ\l'(/f)\J/, 'JWn n 'f::'YJ u n 'f:f L nv 'LJ LLfl:: 
'lJ Q.I , ' ti 

LVNvuuu1vv.Jflnnm-rrul1'1W / vdn ~'Yl7\JLff1~§ffo fl.JFIJJ nnLiJv\I um:dLJ I ttlumi'jlUFILJU7\J 
fl'LJnfl WL tlum.J~L uuun'vw [mfU/,f,fl:ffJ? 7JJWfJ l v"lleNl'J'LJv'LJ hM1iJ\J5vf'J? 7JJDnil eN/, V'LJtfJ'iJJLLfl:: 

" 
11J:: Im1uvvvui5LJ~\I w1 rJLJfl:: w uv'fotf-rw LLfl::W L Ouv u vvuuLJau~\17:.l n'vv7'lf W7 n-rJJJ Fl? w lJ.iN-JU 

ti u 

J?JJ~mw::Lfl~ufl::t OvVJvvm 1iiw?6m-rc1h" I 5.JfJV7v 1 -rnmJ.mn1::J'vtJnv1h7JJL ~fJ\IL im'1if nL uu 
vtu1vtr~vV1-r\l'llvvl'ln1v 1J.iiJml'/vt~v.Vv-J'n l~ 1 ~v::n71i'l1~mim1ii" 

~~vnn\'J1vt~eiun n~vtmti~-:i 1 tJ 
"vmnv:: ! irji1'11U7~'17rifY I l'l'v lvlvim:JnDVJ·a lvZiim:J1w1dfn 1unnd't rlvv::L '57 l v 

wfaJJnuvi1LJEui!wt wr7::1'7zy~nu?1611LJl'jmnnn~fl 7nn lJ.iL i1ul vilwdu 1 611LJVnF1W-'n1JJi i!u 1 v 
'YJ7\ld'LJ I r%w iJwmn-rff v::! UYll17'rLVU! YJrJ} iJwnnLnv\JL'l17nfJE.nn 1uW'r'JfJ/, VLJlYJrJ}nLf!tJtrVJ~tJf){jrJU 
n'wt1'1 YJW'YI n~m 7 n 7 JJ,iiv'l1flWVJJWt%n'7 cJ7\l 7'LJ'U7Wdn lJJ'L fou famLif v:: 1LJYJ7\ll'lfl7 n 7 r! un neY 

\J ... ' ' \I 

ww1n~7m1~ v::w~ fltJnLJ t LJf7 LJ::NiJf!? wfo'1ut11 l1W'Uvni1 l:Jlviurf nn '11J.JW lJ.ilr%L uw ~fJ\IVv-JfJfoi 
ti ' cU " \I " CJ ':t.J 

uty~vhwvuVJfl7mrn'7LJv::Ej-JnvfJ~vfYcl~lJ.iMzy~vtJ7"ifnclfv""llvvnvc;lmhu?1n'1wj1'11rJ}ejiiLJn'w 
LVuFI u~JJ7nul'l·,·Tnwt uLJul'I·, wmYJu7rf1 LJmvVJmm rveNvf 1uuwvvnvf 1LJ'"h6tm1 uwv7wn l LJ6'W::F1u ' ~ 

iJm w f~L U'LJeJt tdm'lf 7 m L 'LJ'YJ7\I n fl'l1JJWW'UL ~f)'LJU\l~L V'UeJWW7 m.;71i) w n UVl~fJUn n fl'l1JJW.f LJmvi w n 'LJ 
t/ 'lJ IV ':,..} V \J dJ \I 

nWVlf'JtJrJ'LJ?6w117 'rC1.17Fl~l 'LJrJW v ::n7fJV7v1 r! -JL ~tJ'Ufam 'f7U7'il:f l UNuun fl'l1JJWl1~fJU7 v::L uNFJU 
ti ' ':,J 

n{}Lnru'if?6n 7'J'47L i1umwt.Jn l 'JV7-JU&f? !il 'LJ§7'LJ:f~L U'LJFl'U ZJJ 1 ieJu 'YJLll1jfJL vueJvF.JL 'LJfl177UViVqJtyPf LL c;/ 

l Ug7'LJ::~L vueJilmwft uuwmiJa\l~fJ7'il v::zywvt~fJL 1un-htl7jnm ! Mf/ LJi5LJW\IJ7n{JVIJJW'il:f LLn1 "ll M" 
"n'1 LJ~ '11 fl wa; LJJJ7 n Fl\! v:: l vi 'Vf 7 YJU7 rf1 LJff7 flff D (J) tJ~ tfrwujv '/JJ!f mv::1.h::nvvm-rv7LJYJ7\Jr%7'LJ 

' 
n{}'l1JJwm-r~v{jnvn!JY1muu?1::l'5n!J'l1JJWJJ7n / i.f LJ fJ7 vrl7 ! -J~VJ l'Ui1unn{} 11:.J1mnn l 'Liufl::'Vf 11 '>11, r1LJ 
'hfl

0

7W\ll'lov?'UYJnnVJJJWv:: 1 uf!nJJCJ~orwl~'1~uflJJUJW" 
';,J ' " 



ct. R ru~n-a-a:u15 n T~'lJ'U bR ~ e:iun 1-atJ~ ~th.h~ L 'VI ff ~1 un1 -atJn R -ati'3Vl ti'3 ~'U 
1311~i;i1V'l ·rn 11'111 b ll 'U ~.:iii fl ruri 1~.:i Ml~ V'l 1::: u TVl a:l.J L~ '1V'l 1::: '\J1iJ'U'V11:1.J V1 111iJV'l '1 a~rn tMl"ll , " , " , 

u1:1.J'U1ciu~m 'Vl'l.:iV'l1:::11'lJV1 1'UbLn '\J1 .:i"1Jt1'1.l111 'Vl EJ l311~i;i1Yl1::: 11"lll'Vl mL 'U t1.:it11mzj.:i'lh::: Lv"1ltl~61.1 
' ' 

bb'1 :::m1:1.J b \l~ty 1 'LI n1 '".i ~1'".i.:i;s1\;)'1J eH '\J1:::'1l1'll\J ~.:ii!u flru::: n'".i1:1.J16n1'".i-Vu Lfl~B 'U m1tll) ~'\J'\J'".i::: b Vl \31 

~ Ttrn TnJ nfl'".iB.:ivfo .:i~u~ .:i 1\illl 1 " V1'1 n'\J-r"1lty1'1l eM L1311'tl~n'1'W m wcM" m b ll'Un-rnti1um1n1V1'UV1 

bb 'U TV11\I n1 I tJl) iu n11U n fl '".i B \! VJ tl\I ~'U 11'1 EJ~ l'lvl 1 bb'1:::'\Jfo '\J1 \I n!J Vil.Jl EJ ~ b ~ tn-D'ti \I tltJ n11Un fl 1tl\1Vl tl\l~'U 
'Vln'l'\J LL '\J'\JVimEJui'Ju L '\~ ti 1 ~iilm.:i~-!1.:i B1'U1'1ViU1~ LL'1:::n'11n 1 'Wn1"Juni'J~.:i1'U~b V1:1.J1:::~:1.J~e.in11 
' " ~ 

-11~'LI1 Lb'1::: bbm 'U u ty'Vi 11 ~ bb ntJ1:::'l.l 1'1J'U1 ti bb ~ '1::: ~ u~1 1ii' ti 81 \I ilu "J ::: i1Vl5n 1 "Wt .:i ~'U b 'li'U ~ 1\ltJ1 ::: :1.J1 '1 

n!)Vi l.J1 EJ B.:J A m u nfl1 eN'11u VI a.:i ~'U ~i·rn !JVlll1 EJ w Lu m.Ju~vi11"J1'1J n11n1.:i L 'YIV'll.JVl1ti fl1 ~1'1 n!JVl111 EJ 

. . . 
I V I.I .Q t.I 4J ~ t.I .c:ii, I I V 111:/1 d Q 

11l'l1EJ m 1 b 'll1"1lv L~ti v6U m.i tytyi;imM ffU Lb'1::: 11 .:i n~;r111mti11m EJ m"J'1.:Jfl::: Lb ti'Ub~ EJ .:i b vrn ci til'l'1Bt1~:1.J 1'll n 

~il1VltM~'UVl~€JeJ'lJ~Vl11Vltl\l~'U ~\Id L ~el 1 ~€l'1f'1m'lJ nfl1eJ 'l~1'UVlv\l~'ULLG1:::'\J1 :::'tll"U'U 1 'U~ 'U~1\il~1lJ tl'U 
" 

w~'U1VJB'l~'U 1 ~iim1:w b .LJ':i.J bb ~ .:i 1 'U n11~l'l'U~ m1~1'511ru :::~(;) ti'\J~'Ua.:i ~afl11:wl*i'B\I n116Ua.:i '\J '".i :::"U1'll'U 1~ 
eJLJ1-'lbbVl\l~\I 

'U v n'1 1ndtr.:il~Eil'l'V!~nn11vi '".i \l\1 1'U b~ a.:i n11W~'U1~ "fil'ltJ"J::: 1EJ"lltl~1'U11:1.J " bL'1::: "1::: L U(;l 

'nn.U1.:i 1 'LI "11'1EJn1V1'UVJbb 'U1V11.:i n11~1 b ti'U'11'U 1 'LI1tJ " '\J 1:::'lJ1ri:1.JVi'a '1~'U" i:11vifob U'U~'U~V11'1fl11:1.Jf1vi 1 'LI 
" 

m1v8~1lJ n'U6Uv'1Vl nn 1fl~1'U L 'UVJ a.:i ~'LI i'.b '\J LL tJUV1'11 EJ1::: ~u t'l1 :W~ n~ru:::niJ~'1Fi:1.J~.:i 1tJ bb uu\J1:::"ll1 fl l.J 
'U , \t \J 'V 

~1'lJ'1 U1:::"ll1fl:WLi'ia.:i 'lh:::"ll1fll.J~'1Vl11'1 '\J1:::"ll1fll.Jbi'ieMW'VIEJ1 bb'1:::U1::!"1l1fllJb 6()\;) 1 'U~'U~n'l\l b 'V1V'll.JVl1'Ufl1 
' 

zj.:itJ1::: "ll1fllJ 1uLL~'1:::1 \J LL tJ'\J \l:::ffifl 1.:i~-!1.:i bL'1::: eNA'lJ1::: n ei u 1 'LI~ n'tlru::: tJ1 :::'1!1-r ~~11:1.JV'l~'1'Vl nn 1 fl~1'Ul.J1 " ... . 
~1:1.J n'U ~ 1LiJun11wini'U 1VI v'1~'U Ll'l ve.i1'U n 1:::u1'U m 1~l'lvl1bbc.J'UWlill'U11:::~'l.Jvil.lu 1'U Lbc.J'UWlill'U11:::~u 

" v CL.JO Q.I "'""' Q.I Cl.I 1 v v .c:ii t.1cv 

"Ul.J"IJ 'U Lbc.J'U'W till 'U11:::1'l'lJ m Lii a Uc.J 'U'W ~'U1J :::l'l'lJ\l \IVl11'1 LL'1::: LLC-J'UV'l~'U11:::l'lu n'1:W\l\IVl1VJ'Vl~ B V1fl'1 a.:i nu . . 
bbc.J'UWlilJ'U 1tJ 1::!L 'VlMl 1:1.J ~'YI 'B\311 ?l\;l 1'll 1~ LL~ n11tJl)~ U fl11'\J fl fl'Jel\IVJB \I ~l.1(;11:1.JLL l.11 'Vl1'l ~\I fl~11'1 ::: 
~1L iJ'Um 1 l~ei~1.:iiic.J'1~:w C)'VIB B'1Am'lJ n fl d eJ\1 ~1'UVJB \l ~'U~a.:i L ~.:i L~~l.J~{ 1'1m 11.J~ m1l.J L .U1h1 'U ni1 

tJn '".itJ1 ~LLntl1t"!J1"ll'U a ~1-'lvi'1Ci\I Lb'1::: L U'U'".i'lJ5'J1:1.J 11:1.J~\lti\I r1 n 1tJ nfl"J a.:i ~1'UVJB\I ~t.11*1B'11~-r'l.l n 11 
;..i .., 'U 

m1'ui:l\l'U~.:i-;i1nmfl-r,X~bU'U~1E.J'ULv'lJ1tJLL'1:::mfl~Tu~1.:i I ~L~moLJB-l 
er. Ci) oilei Lau ei bb 'U::nTa~u a1'Uf11 a l1l+w'a~'j1'tl1'11 nfil ru~n 'j'al.J15m 'j<ti'lJ bfil ~ eJ 'U n TaJ!htJ 

~1un1~tln~~ei~~ei~au 
-Ua Li:l'U ti LL 'U ::: m 1~ui:l1'U 1311'1 (;) 1"W 1:::J1'll 1\11 flf1 ru ::: n "J"J :W 15n 1 "JoU'lJ Lfl~ B'U n 11ul) ~ tJ ~ 1'U 

m1tJnfl1B.:iVIB .:i~'U 1~~1LiJum"Ji;i1mL'U1vi1'1 'lJ 1:::•1n-r~ ~~d .... 
<i'.. <91. (9) n 1ri-r \im1n1V1'U VJ'U hiu1 EJ LL'1::: n'11n~-a'l'l L '1'U 1im11'1-! 1 \I m 1:w b .LJ'l.J Lb .U.:it1 ei.:i"ll:1.J"!J 'U 

~ . 
1 'UVI el\! ~ 'UL Yi e:J WlilJ'U1 bb'1::! LLm 'l.l tl ruVl1 '1.l €)-'] (Jl'UL€J\I t~ EJ n1) m :::~'U 1 ~ Lnvi LL 1 '1 J::: b UV1'11n.U1 .:i1 u~1 EJ 

v • 

m:::u1'U m 1.ijl'lv11 LLt:J'UW~'U11:::~uV1~U1'ULLa::: LLt:J'UWlill'U1 d::: ~u°lll.J"!l'U~iiri rum Yl L ~a 1 ~a1m1Cll111 tJ~ 
" , , \I 

fll'lU'".i ru1fl111 'U fl1 'j".ij'(;lvJ1 bLt:J'Ubb'1:::\l'lJU1::::1.J1 ruw ~'U1Vl €)\I ~'U Lbn::!W'nl'U1~'1Vll 1'1~ €J 1 '\J 
" 

<i'..<91.lv n1flami'J'Um1~n'tl1 LL'1:::111FlLvn'll'U mdw~u1a.:if"lm1:1.J-!~ '1°1LU'U~Bfl1'l 'lJ~V111 
" 

LL'1 t f11 dw~ 'U1~ e:i .:i ~'U 11:w 5_, n1'J '1 -! 1'1v 1~Yl bL'1:::11E.J 1~ ~ LLrlD1t'll161l 'U 1 'LIVJ B.:J ~'U 1~iim1l.J~'Ufl \I B ~1 \1 
~_, v'U i;iaal'l\l'UWlill'U1a.:iflri11:1.Jn t.1m1ii~1'U~1l.J'l.lB\l'\J'j:::61!1'll'U 1 t.1m'j'lJnfl1B.:iVIB .:i~'U 

'U 



Ci'. Gl. m th m:;u1'W fl11tJ1 :;'IJ1ri:wVi e.J\l~'Ul.J 1?1~1 \l1 ~ln Vl~'Wvi fl 1':liJ~1'W111J'V €lWJ fl n 1 A~1tJ 
1 'Llm'l ei ti111J n'Weiti1..:i~'LI~ ~'Vvi 1,riwwv1 flm11Jfiti1 b ~'Limi:; Lbm 'Vllruvr1ff.rn.J L~eiti1~ei'U'VB\lmri?i1 uvi1Jl~u 

\I ~ ~ Q.J 

[:.J(;lf)';i:;Y]'\J Lti1CJU'l1f'1\llflfl1'l-B'ti1bbtl-:lbb'lJ'lJ'\"llfl1Jlm'11fl1 u 
Ci'. Gl. <S: 'U e.i fl '1 1 fle.J\JA fl'ltl fl ri 18\l ?i1'UVI 8\l ~u\J:; 1711 1, Du fl11u 5~u1111:w.n 11n'1 llri :;vr..r 1~'lJ e.i ;i 

AtJrn.:im lJ bl mY11-:ifi'l-:i fl~11-LJ'1 ;i ~'Wbb~1 1 'W;)l'W::;viem·imu n ri"Je:i-:i?i1'WVJB\l~'W LD'WVl'th CJ nu vi vi blfl~''Livi bb'1:; 
~ 'U 

8tJ1fl~'iitiitJ'i::;"ll1"ll'Um flvi ?I ti1 ~\l?l 1 lJ 11t1buuV1°l.i1uu 'i:;?I1'U-:J1'UVl~flnuV1flfl'j:;YI11-:iY1'lJ1\lm ll ~-:J\11 fl 
'U ' ' 

1:;\il'lJ~1'Unri 1·m'1:;?i1 u.n :W m A vitJ':i::;~\lA\l nh lm..:im".iA 1ll f'11~ 1111v~ ".l::;".i1"ll 1 f1-:J?itl".l:;'IJ1'1J'U 1 u ~uvi1v1 
" 'U 

mh:i~ ~..:itTu Y1n~1m1'1J fl1'J bbf1:;vr°l.i1t.1-:i1um1'1::; 1 ~m1lJ~m1m '1J11'1 lm-:i fl l 'J b~tn n 'll maw14-w ".l :;"J 'l'IJ1 
' 'U 

vi\l::;'Ll1'1'1rith:;'IJ1'1Ju1 tri~'uvin'lJti'1r1munri1ei-:i?i1uViei'l~'LIY1m::;fi'l'lJ 1,~eiei-:i r1 mtJ nri1ei ;i?i1'LIViei-:i~ 'Wv::; 1Ji' 
'U • 

?11:Wl'JDU'J::;'IJ1X:l.Jv~\.115lbf1::;~11-:im1:w1'm1m'1f11'i\l bbrlU'l::;'IJ1'1J'U 1 'W~'U~ bD'Ufl1'lb\9l~CJ:Wfll'H dei-:i<ilti 11 
" 

Ci' . Gl .er 'LI ei fl\11 miTu11'1Jfl1 ':i bbrt ::;V1th fM'l'U \J :; tJ '.l ::; ~1 'LI..:J1'U rl'U ei.:i Pi mt! fl ri ".leJ '1ri1 'LIVi ei-:i ~'W 
1, ~ei 1, zje_i:w ltJ ..:i LFI "J..:in1".i'1..:i?itJ'J::;'IJ1'1J'U1 'W ~'Wvibb~l V11n?i1'U11'1Jfl 1'J bbi;1::;V1°l.i1 tJ..:11 utl 'J::;a..:ifi '1~ 1 ~ ei\ll"l fl'J 

" 
Uflfld eJ ..:i ?i1'UV!'ei..:i~u 1 ~ffJ1lJ11:w:W B Ltii tJ ?l'U''lJ?l'U'U\l'lJl.h::; mru 1 i..lb~ ei-:i1ti1 nm1tJ ".]::; ?l 1'U..:J 1tl n'lleJ\l A fl d 

' 
tJnmei-:i?i1'UVi €1-:J~'U b~CJ lbYl llJ'W I l~ffeJ\lAm°LJflflltM?i1'L!Vf 8-:i ~'W'J::; 1vi''Li1 lr11-:i m1vi'J::;\>l e.J\liJflTrn'Li'U~'LfU 
\l'lJU 'l ::;lJ 1 ru b~'LleJ'V e:i~..:i..:i 'lJ tJ 1::; m ru \9l 1:W n 'l::; 'lJ 1u fl 11~ ti1 '¥11\lutl ".l::;l!1ru1'W1,1,Yi fl ::;lJ e:i 81..:i 11fl~e:i-:iYiei1 LJ 

" 



<!:. f>l ru:: n 'j"nn 5 n1'j'tJtJ ~fl~ el'U n 1';itl~ atJtJ 'j::L 'VI fl~ TU n 1 'jff n~.t1 
<I:.~ nT~UtJtlU1fl1a~fW'iZ'i1'tl16ifl1'jtln'jtJfl1'iAmn 

" d,J ., 

flru::: fl'fimTI n 11-n'u Lfl ~ en.J n11tl!) ~tltl1::: L Vl!1!~1'U n1"J?i mn 1~-U m.Ji.1111!1?11'11'1"11::: 11'lJ1 

1'LI~1'U n11~\Pll'U1l.J'4'dtlm1-ifLU'U'Vl~n'11 Fi'qJ1'Un 11tll)~tl1111~ n'd1 b ~B?l~1 'l fl'U ~ij1i!CJJ;Ji11\11 tJ61l1&i 

r11m1rnzjcn'1l1ruml.lfl11l.Jtii!~ brn:::i'.ifl11 l.J1'u ~~'lJffU L"ti'U Vl~nm11::: L u~\11n.U1~1 'U 'Vl~11n 111J B'lv ~ r1 
" 

111J Vl~nm1i'.i~1'U~11J V16l'ntl1''1lru1'UeMLP11'd~n '1Y1m~t1~ mi:::V1~nm1~-rn?11~fl~ vh1m~m:::uTum1 " ~ ,, 
b~CJ'Ui~?11m1ti\l1ru1ni1~ruu11t1 \l~t1u11t1 ~ii':inm1t1b ll'U 1 'Vlrm'1:::ri11:::i'll1m1~1'l 1 b.if1~1t1n'U 
B~1~?1l.JU1cU ,, 

<t:. m ~ v ba'l.J vu. u::'tlv~ fl ru:: n'i1t115 m 'iiu LFI ~ m.m11tl~ ~tltl'i:: b vi fl ~1'U fl1'jA m~n 
oil B b ?I 'LI B LL 'U::: 6lJ B 'l fl ru::: n 11l.J1TI1111 i u b fl~ a 'Un 1'JtllJ~tl u1::: L 'Vl I"!~ 1'Un 1 'J Pin 'd1 

?lm'llrnfl~ eJ 'Ufl11tl l)~tltb ::: L 'Vl Pi i'.il?1~d 
<t.\fJ.C9l b?l'Uv1vriJn'1bfl "?11'U'W~'l" m 1:::\1)u 1~bbn "riru:::fl11l.Jfl11tJ1:::?l1'U~TUJl1fi 

bfl~B"li 1 CJitJLfl ~ tl'U~'U ?l l'U 11!1?11'1{'1"11::: 11'll1 " 1'U1 :::111u~ B~~'U/'lll.J6ll'U 1:::1?1u ~ ~Vlll'l bb&l::: 1::: 111U 'll 1 &\ 
' 

~i'.itl1:::'ll1'll'U L tltmmm'1:::Jl1fi~'U ., Vlti'Ub?l~ll ll'ltiv'lfith::: nmJ'UB'lflru::: m1l.Jfl11\l:::m~bb Vl'UB 'lfl m/ 
I ' ,, 

'lll.J'll'UVlflJl 1 fl~1u ~~iJm1lJ~ m11J L zj £n'll 1ru 1 'LI bb~'1 ~~1 'U'UB'l P1 1?1V1{Y1 1:::11'll1 Lb'1~ m1ll n11 l~t1 
, .. '\J \I v 

~1bb'Vlti ~ 1~1'm:n.Jfl'1lli-:i ITT mfibfl~ei~1t1 e31mlllV1 i!1~~~1Fi'ru'Vti 'lF1ru:::m1t1n11., AB m1~-:iL?1~1Jfl11 
' " 

~~1ti~llJ'U B 'lVln Jl1 fl~1'U1un11iuLfl~ti'U~ur11tJPi1r1vi{Y11::: 1 1'll11~'Vlnn1fii'.in'11nn11n1nu ~~1'11l.J 
' ' 

tl1:::dJue.m n11~~m1fl11lli LL'1::: nT~~e:ir111~'lF1l.J LL'1:: m1~viv11LLe.i'Utl5u&i m1tl1::'11uL zjm.J 1CJ'ln'11n 

VJm:::l11u ~~Y11 LL~m::l?1'lJ•1n&i 'U lt1u 1t1 LL'1:: LLU1'Vl1'l11~1vm1-llrnfl~B'U~ur11tJP11r1V1{'V'11::11•1n 1 m L u u 
' 

hiL\J'U'Vl1 'lfl11 (Informal Approach) L~m~B1J1CJ~nun'11m1'1lfl11 Vl~B'Vltl1tJ'l1'U~~1 bU'U fl11B~LL~1 
LbU'lJLU'UVl 1'lfl11 (Formal Approach) 

<t.ID.ID b~tiBn'11n"1'1n'IJti~m1i1~11..111lJ <t n'11n l~bLn (G"l) th::~1u~1tJmAbF1~B~1tJ 
., . ' 

Vl'l >rl mfi LYiB " ?1 1'U~'1~" 'Vlnmfl~1'Ub oil111111lloLJ'Ubfl~ B1.J~U~11..IP1 1 ?ll'l i~1:::11'lJ1(1D) ~~vll bbe.J'U'l l 'U , 
bb'1:: tJ 'V15¥11?11'li b "il~'ll1ru1 m1 (m) ~~n'11n n11&i~ VlllJ Lb'1~tl1:: LlJ'U ~ '1 (Ci'.) r1~1~n'1 lnm1~~m1m1l.J~ ' ,, ,, 
(er) n'11n m1~t1?111 tl'i::'lJ1~:wt[ut3bb'1~'1J t11t1e.i'1~1u~1 B~1~m1l.l~1L ~'1 

ct. lfJ . i;n bG'l'U eJ n'11nm1 "G'!1U'V'l~-:i" m1 mfi b ~e:iirnFI ~ e:i'U~U'11'Ul1!1?1Vlfa1~11'1J1 1~bL ri 
Jl1fl°lJ1~'1J 1'lJ'UJl1fll311~Ul Jl1fltl1~'!J1~~fl:W JllflbBfl'!J'U Jl1fl~ tllJ1'1'lJ 1..I Jl1fl!J'!J1 1111 bb'1~Jllfl1'~ 

"' 
<t.~.Ci'. b~Utl fl'11n'VlU'Ub~~l.Jf111lJ~1'U~1 lJ ~ f1 '11n 11ii'Lbri (<9l) fl1'i~~~'lfl'iJ ~Vl't.Jb~ tlll11 , ' 

oLJ'Ubfl~B1.J~U?l1'U!1!1 ?ll'l{~'i~1 1'1J18~1'l~~~'U faCJn ti~Vl 'U b U~ 1 ~Jl 1ALfl~BoLJ1£.J~~ ITT Jl 1fl 11lJU111l1fl 1~ , 
b~BVl1i't.Jb?l~l.Jfl 11vl1~1'U'IJmJl1fl~1U~ 1~ 1 ~~1bUm1'U\il1l.JoVBb?lUB~ @) - i;r) bb'1:; (lfJ) fl1'i~~~'l1~1Vlfl \l 
b~B~~Fl :l.J (Social Enterprise) 1~tJfl1'ilJ~1'U~11J'V B'l ml mfi b~B'Vl~'Ub?l~llfl11-n'Ubfl~B'U~U?l1'Um?lvii 
'V'l'i:::11'lJ11 ~bn~ri111Jt~~u 



o. fHU~tl'a'a3.115t11-;i'Yl'Ubfil~eJ'Ut11-;itln-a·1.h.h~ b'Vlf1~1'Ubfl'a~;ifl'1 
c..l'IJ ~ 

"bbrl·UViti'ULLl4~A1r!Yi1'W ";i::";i1'!11num";iWWJ'U1 LA";i~~n'1m:mr1t"1~ (New Economy)" 
~ 

'\/!~ m.H''1lru1'1J ti ·Hl"l'J'l::l;)n'<i!'V'I m-Wti .:immL ·1.r.i'V'I 1::11'1l~1°11 'W 'V'l1 ::u1'Vlrtm~ "il'V'l 1::'\.h ih.1vi1 
v .. 

:W'\1!1ili'i'V'l'1 t!l'l'1ml'l'1J '\J'j:J.Jtn '1'UVll'i'j ~ m Ut.1m::u1'UVll"l'U1'uni'J"i~'WlU'J"::b Vl l"lti~1.:i~.:i~t.1 (Sustainable " . 
Development Paradi~m) '5.:iLll'U~t1a:wfo'lJ t1.:lt.!1'W1'1.11m'l.J\:l'1~Ut.1 lmrn.:iflm'j'1Vlth::'1J1'1J1~1~tin~e:M 
1 ~L umm1'Vl1.:i nTl"~l'll'U1~'1:W~1;1~.:i~1ml"11'1::1\1n'<il &1.:ifl:w LLfi::~.:ibnl'l'1 a:w zj.:il'lmJ~'J"::ti:: b 1fi1~ 'V'l 'J" ::a.:iri . .. 
1~'Vl1.:i ri1e:i.:i 'J"l'll ~ V-11:: a.:iA'l~'V'l1::1 1 '1l'Vl l 'U'V'l1:: 'J"l'IJ~11r1 'V'l ";i::1 1'1J~1~ Lrn::'Vt 1.:iu~u&l'V'l1::11'1J fl'HUtJ il "il 

' . ~ 

'U 1U'UU 'J":: f111B ~1.:i ~ab {j ti.:i b wm 1.J''Wcl1fi .:im1:w~1 fr' ru'IJB .:IV!~ fl 'lJ1'1Jru1'UeN bi'ld'l::I;) n "il 'V'I B b Yl ti.:i 
v v .. 

Bl'<i!flci111~i1 tl 1'1Jru1'1JB\lbl"11'1::1~n'<i!V'ltll ~tJ.:J bU'W~'U~1'U'lJB .:l fl11'W'~'U1'lh :: L 'V1Pll 'U'Vln~1'U 
cu d.t cd , 

bb'1tUnLl"ld'l::IM1 ?ll'lfl~ue:i:wiJ1tl1'1lru1'Utl\lbl"11'1::1~n"il'l"lm vfo.:i 1 tJ'W'(;ll'Ulb 'lJ'U 11 fl;)1'U'1JB.:! "LA";i~~n~m::Lbrl 
.u cu cU 6.S dJI 

hni (New Economy) " zj .. :nlJ'U1 :: urnl"11~;jfl'<iJ ~'llrnfl~eJ'U~1tJ'Ull'lfl 'J"1:W L V1fl1'Ufa~ bbfi::fl11 :WAl'l .. 
r1~1.:i r1'J"1ri 11'lt1?11'Ll.:iii.:i m1:w~.:i ~'U~.:i Jl1'U~ .:ifll.J LL'1::~ .:i Lb 1 l'lA mJ L ~ e:i t.J m::~u m1'W'l'lltJ1tl 1:: L 'Vll"l '<il 1 n m1 

btJ'Utl1::L'Vll"1 "fo'11.:ie.i~i;i~'Uri'1" hJciu':i::LVIl"l~i1m1:w'11m'J"ri 1 'W "m1'W'l'lt'U1'U1i;im1:w" 1viti1 i'11'l bb~.:i 
'IJ ' 

'IJ e:i.:i 'lht L 'Vl Pl L 'li'W ~'U'Vl'U'Vl 1.:i 'Vl1'V'I t.i1 mu1':i:w'1.11&1 a1u'Vl'U'Vl 1.:i~ .:i fllrn'1 ::1 l'll'Uu'J"'J"l.l Lb'1::niHJruruTv1 e:i.:i ~'U 
" ~ "' 1/,.1 1/,.1 

Lu 'LI L fl~ e:i .:i ij e:i ~ 1fl.ruL'Wn 1'J" '1 ~1 .:i ~ l'l fl 1 1:wr11:w11'1'U e:i .:i1:: u u L Pl 1 'l<J;j il '1L~e:ie:i'LI 1 ri l'I zj .:i u 'J":: n t1u~1t.Jn1 fl 
v .. 

Ll"11'l<J1in"il ct '1161.11'\l!~n fie:i b1"11~1jfi"il~1 il1'V'I (B io Econom y) Lm'l::l1ifhn~.:ir1~1.:i'111fibL'1tl~'Uu11:w 

(Creative and Cultural Economy) bl"11'1::1]n"il~~~'1 (Digi tal Economy) bl"l'i~]n"il b~B~\lfll.l (Social 

Economy) bb'1 :: bli'11'1::1]fhJ~.:i1ti (Silver Economy) 

~'U bb '\J 'l.J'VB.:I fl 11~ (i),j 'l.J 1 bPl1'l<J;) n 'J~1.fl1 'W fie:i 1ri1 \l n1''H~ 1 'W 'W 1tB \l A?l 1 'W ~ I'! w Vl 1 ~1v1 L~:W ... 
~lb iJ'Um11 'Wu 'l"I. li'l . 1.!Jcto<S'. zj 'liJ11'1~ tJ1::'1.:ifl1 t.1n1'~~1 Lti'U.:i1'!.J b~eiPi n'l::l1 'VlV1'1t1.:i bb'1::1~ti'V!115 bLm 'V 

Uq)Vl1b~tJ1n'U.:11'U'Vl1\jvi'l'Un1'J"bfl'l::ll'ldl'll .:1 '1 L"li'U m1'\.J~n.U11 nl'J"L~tMLfl'Ul.J fl1'J"b'W1::;'W''Uqtl'11ti'1 bbi;l:: 

5'!.J 1 ~nm fl:w 1 u zj .:ie.i '1 m d Pi n'l<J1 r11m'J"'11-11111tl d ~ ~ n~H\ ut.1 bb uu Bci1.:i 1'Wfl11th 1tltl5u~ (fl 1l.l 

'LI Bn "il l n d ff .:i b U'U fl 11~1 b ti'U n11 b\91 CJ hi:W .:i'Vl1.:i e..J'1 l'I ciu Lb Vl'W Lb'1:: b U'U 1fl':i \l n 11 ~ ~ .:i:ff 'U b ~ tiu 11b'Vl 1 fl 11:w • 
L~ til'l~v'W'1Je:i.:i11'1::1.~Jd b'llt.1 b~mnl'liJqiV11tl1u:w ~u~'Ui;iml'l V'l1::e:i.:ifl1v1vi1.:i'V'l'J"::n 1~in 1 u1\91Ln~1., 1 ~r1-r1.:i 
l 1.:it.1:we.i.:i~'U b~mb tJ11tJJ1'U:w~'U 1~Ln'l.J1 ll~'UTu L\9ltiw1::'J"1'1.fvi1'Uw1::;11'1J'Vl-r'V'ltici1'U'V'l'J"::a.:il°iwuVl'u 1 'W 

'\J ' 

fll'jfiti;1~1 ..:i bb'1:: tJ''li11111~..:il"l'Wti11:w'Ul.l L ~€lfo~e:iJ1w .. Fil1rnn~vi1m~ L~ t.i\l Lflt.1l.lB flvlltJ 
'\J '\J 

'U tl fl "il1 n~ 1ri d \I fl1 'J"ci1'U 'V'l 'i::; B\I A i:l 1 'U::Sm'1~11tJ\j1v1Pi mn1 ~ tJ b~ tJ1 nub ~B b 'V'I ~ \l~l .fl l 'W 

zj.:ib~:w~'Ll~'U 1 t1tl w.1"1. lmttv~ "il1nmTY1'W1::t1'1fl1~i1'W1 ::11'1.fv11~i11 'Ut1'U1fll'lv1\JLnvi1111"1J1\91Lbfl'1t1J13J'U 

~.:iii'l"l1::':i 1'1.ftl1:: '1.:ifl1 ~tl1B't1CJme..J~(fl L 'lJ'Ubbtl'1 nmrn~h ~€l 1 iL U'Ub :ff m 'l"l~.:i fa tJ '\"11::;116/JVll'UL~'U'Vl'Ul~tJ 
' .c:. v d Q 0 

b1:WVi'UbD'Ub.:l'U"il1'U1'U ro'Z'l.!Jct,ctoo U1Vl 

B n ~.:i 'W d:: a.:i fi ff ..:i'Vl d .:i b U'U ff fl 1 ?i'1u'W ~u nL u n 1,1111'l<J~fi '1L~.:ir1~1..:i r111 fi bbflt l \;ll'Uu 'J" 1l.l 
'\I 'I 0-'i 

(Creat ive and Cultural Economy) LV1EJ'Vl1\l 1il'l'UVl~ bU'Ll~B1'Wfl11 bzjB:Wrl11l.l~:W'W'ti6nu'WG'lflUfld~1'W 
'Vl 1.:i '1 mi11vi ti t1. r1. ( a:wvi1 r1 m'W) bb'1t'Vld.:i1-ff vi'U I'!~ b zj a:w fl11l.l&1:w'W''W 5nuu ~vioJ n Pi n'l<J1~1'U "1 'Llvi d .:i • 
vi t1 V1°1 " ml.l~l.JV111wJ1~t1~ 1 ;i 1 m1uu;iAl.l\Jm:aqi b'1~'1 ., b~e:i'V11 .:i i1.:i r111fi~1:wnui1~V1oJ'nPin~1L th.Jm1 

~1'LI'W'J"tti'lfi 1111'1\lvi'l.:i 1 il'lt1l'ITI um1Lzjm.Jm1l.li1:w ~'U6'J"::;V1-;i1 .:i 1'\;ll'Wu11l.l 1 'VltJnu11'lf'Wu'J"1:w fan l191ti 1v1 

'Vl1.:l~'Ul'I~ 1'U1t1fl1'1~b'1~'1'V'l ')::')1'1.f~1 L lJ'UbVB'U~1.:! 'lh::b Vll"l ~\lb 'lit.! b~e:Jfl~\l b'1~\J'W'i::':i1'1.f~1 b U'UU1::b'V1Pl 

ci eimVi 1 m~ m~ B'Wl'l-ai All YL li'l. ®cto!;'l} 'l.J1::51'U?lmU'U fl11\9l'Ul'l1Lrn::?i1;1'\J:: mA.:i m .:i Ll t.J'Ut111vi'vi'1 Ln~T1 
' ' '\J 



e:iviamvi6!! 'U'UJ'U1f;1 'UoWlil".i '1"1".i:::'U".il.J'U11.11ii1irn "JllJVH'ltlvtatM16!!" th1nnmhJ'UU.~'U'11vt~nihJ°!ltl-'l 
, " , ~ \I 

?tmu'U 'Vl".i'ILU'Um.J1'8nn1P1~1.J~n~~ifo1m!atJ~?1vi LLa::: LU'U6!!11 Lm~tJL~t1'l~L~t11~hH''ULnm~eJ''U?1.:i?1vid 
' , " 'U ~ 

mim:nnd -w1::: e:i'lf"ic1-'lLlJ'U~?1~1.:1?11".i A'Ui'1P1m 11.JL~e:i'1'lfll.J~.:1 L'li'Un.:i~'UJ1offv~l'lJ'U1~f;1n?l ~1.:i .., .., 

~'U L ~mLntlruvt11.Jal'i'l!l'V1 1.:iJ1zj.:i'Vlim1m'Uu. 1.:i111n~'U 1 'Uvtaiv~'U~ LLa::: 1v1-ru11.:ii'aLvt~ t1ru'Vle:i.:i:u1n 
"' , " 

The Bel~ian Chamber of Inventor ti.:iAm'V11.:iv11'U'Ullilfl1".i1J~LrilLLn'll t:l·H'lJa L8t.J11 fllt.Jh.1.:i1'U 

"Brussels Eureka 2000" zj.:JLU'U.:Jltrn?llil.:J~.:ith:::~'l!li1vt,J'lJe:i.:ifafl1'Vlt11P11?11P11 ru m.:i'U-rm'1rn'1 ... , 
tb:::L'Vlf'1L'lJa LVEl1l LLa:::1~-r'U~'V15Ulil".i:U1 flfl11.J'Vl-rV'l tl~ iJ'V1 1 -:JUqjqJ1 L~Bi'iJ~ ID ~l.Jfl1~'UtS 'W .f'l. lvctm'o:> 

u.a::: L U'U~m'lJ ei .:i1'Uttnth:::~hi€l 'Vl EJ .. 
Yil'lJ'U1 LP1".i'l!l\in:u~~Vla fa t.J'V11.:i?1u'U?1'U'UnT:ifl'Ul'r:111 'U'V11.:i1'Vlt11m 1fle:il.J-W1 Llilei1 LLa:::'Vl) .:it11 L 'Vll'l L 'U lav .. , 
?11".i?l'UL '\11131 m 1 m 'UL!'l".i.:Jn1'~Yil'lJ'U1 'Vl".i.:Jfililfl'U?l~1 \I hhLLn"Jl.J!'l tll.JoW1Llil€l{L ~t:lfl1".ith:::mae..ia-U'eillal'i1.:i 1 .., 

~1 t.J'\"l".i:::€l.:JA L€l.:J 'Vl".i .:i 1 -ff L!'l~ tl\lfl tll.JoW1 Llilv1L ~el f)1)'\"l".i::: ".i1'11U'l"l'U5LLa:::'ll1:::Yi'U5'U'Vl L '1"1'1'1 'V1 ) \IU ".i:::~'I!/~ .. 
?I. fl. ?I . i;)' 1 tJ fl ti1JYi1l.lilCl1 Vl".i .:Jtb :::~'l!li".itJ LL '\J'U rl1clfl'l'1".i1 Vl El ~:ij ~ fl 'l!/'1J:::\I lil.:J 11.J L ~ tlbL?I lil '1 e.J'1'U'U '1tlJl1 'l"I ... .., 
ritil.JW1LlilB1LLa::: Lfl~ei.:i'Wl.J~ L '!i'U LL 'UU~mam LL 'U'UffW-'lri L U'U~'U u.a:::'Vl".i.:J L ll'U~t111 'Um1~ei?111 .., .., 

Llil tJ LOV'l1::: fl 1 ".i~B?l1".i rl'\J".i1'1!1!] ".i~'Vl".i .:itlljtml.J 1 e:ici1.:i ~BL ~tl'l 
'l"l".i:::u 1VJ ?11.1 L~'1'W ".i::: '\J".iiJ'U'Vl ".i l.JVI 1fllJ 'W a B lil av Llil 'll 'U".il.J'U1f;1UYi lil".i 1~v111 ~LL 'U1 f1 lil L~ t1 .:i .., ' 

Lf'l".i'l!l~n:uL.yjti".:ifll.J (Social Economy) flmmlJ'U~.:i~?11111wtJ{)u~1~:u~.:ivi11.Jfla1.:iflwu.?1fan-Yi~.:i~ 
LP1".i'l!l\in'1'Vl'UUE!l.J ~.:J L'!i'U~'U~,;'Vl vimJfl1i:J~lilJlru'1iB1Vf1".i '11nlil zj.:J LU'Ufl'1fl1".iL~tl~·:ifl:W ~LUlil leim?t1 ~ ... , 
'\J".i:::6!!16!l 'U 1v1'U ~Lflfl~'Ufl 1 El'UVl~tl tla tllil ?1 1".iW'l!l~:i1flruJl 1V'l 'lJru::: L~tl1n'Unl~'li1tJ1 iX'll11 L 'lJ1:i1 tll~'W~f;l fl , .., 

fl{}vtl.J1EJ zj.u U'UeJ'11.J1'11fl?l1E!'V'l ".i::: 1. 'UIP1".ieJ'U t.J 111mt'llB\l'l"IWe:J.:Jri ~1~'Vl".i.:J'Vlt:llilV'l".i::: L 'UIP1".iL ~'Ufl11ll VJ n-U 

t.J1 fl~ Tu 1 fl'll t:l\l".i1W!)".i LLa:::ilqivt1fl11tJ ~ n~ 'U B'm tl'UJi' EJ~ e:i fl1 1l.J~'U fl.:!'UB \16!! 1~ LL a::: L tlufl 11vi'1a1 EJ 

'Vl-rwE.11 m Li ".i".il.J6!!1~ ~.:i:i1 '1"1 1:::11'11vh~1 'IX~vi ~-~ Lfl".i.:! fl1".i'W ".i ::: U".il.J ".i16!!1'ULfl 1 1:::~6!l11 L'll1~'U L yjBYil'lJ'U1 , 
rirumV'l~l1>1'1l111 'VlWJL •1m1.a:::1.1.nilcyvr1m1tl~fl~u lvim1'11.?1~ii 1 'IX'1l111. •intl~ fl~'ll6!!Ulil~'U'Vl lil LL 'Vl'U 

'Uf.lmnfld c1.:i 1~'V11\l~ L~l.J LL 'U1~111 L~EJ1 n'Ul.f'11W~0'1~?1.:J1EJ ~1tlfl1".i~Vl~.:JVl-J1EJVl'Ulil fl".i)l.J "' .., .., 
'1"11~116!l'V11'U 1. ~e:i 1 iXu~fl11~1'l.lfl11'Lri'W'U ~.:i'W'UI. ViEJl.J'U1.:iri1'Uf;1f.llil 1~ ~1UV'la1?1~fl vr~vfl111ci~'l.l~.:itl1fl ... 
~?11m 1cw111 'l.I Vl-J1mri ~ t1u~1~ zj.:i Li'ivi'11fl m ".i~fl ru 1 "1".i~tlw '11vri.11 CJVJ'l.llilfl1".illf1".i :::11'1lVl1'U 1~~ \91J'W1 

L 'Vlfl~fl 1 'Ufl1".i LrioWUL VlEJl.J 1 m~fl'1J.fl1'W LL~?l11J11~1alil.fr'UIP1 tl'U'1.:J vh 1 'iX?t11J1".i'1vl11'UvttJ1tJLfl~v'U~l~ vl1 , 
1 ~~~.:i v1 ~ L ll'U '11 'l.11'Wl.J 1 fl1~-ru'U ~n1 ".i vi nfl~ .:i~vt-J1 t.JVl'UVl n11l.JY11:::11'!lVl1'UB t1 flt! l)u~ .:i1'U:u::::U 

~.:JU".i~~'t:l;fl VI~ " 1.fllil~'U '11 fl~'Wlil LL 'WV\~ LL'1:;1.-.J1vrtf1~~tJ nu~ .:! 1'U~~11.J fl't..l?IUU?l'U'U~\91J'U1 '\J -ruu ".i'I L~l.J ~ I ~ ~ ,. , 

~i.rncililat1vin'11 L ~a 1 '!Xi. vtl.J1:::?11.JnU?lfl1V'IJliJtl".i:::L '\11131 1.1.a~~ n'l!lru:;'\111.:i mvnT~~'llt1.:i~-rum1-rm~n 1 mL~ .., .., .., 
'1:::~'U~ ~.:id~ul. ~B\lll1'11 flfl11Uvl.Jtl1 LL 'U1'W".i:::".i 1 6!!~1~~'W".i:rn.:iri°'V11.:! U".i1)f;1 'U11 iXfl'U l 'VltJi.'11lJ1) ff~.:!'1"1 1 
IP1'U Ltl.:J l~IP1 1l.JV!a fltJ-r6!!ClJ1 Ll31 ".i't'1~n'1'WBL ~EJ.:Jl.J1Llluvti;rn1 'Ufl11tlljtm.:J1U 

LLlJ'Ui1 "Ufl.JL nmJU'lf7v~Cilvw6f u Ufl.JLnCJUV'lf7CilU6f U z yJ I) :u::: L U'Ufl1{B.:itl1::: LEJfl?llilVl1CJ61Jt:l.:! 
\I tJ I , 

Q ' ..:;ii I cl • I o=ij ~ 

'\J'VlL '\"l a\l'W".i:::".i16!lti'V'l'W51. 'W'1\l 1.L) n "U.?1-:J I. 'Vltl'U " LLlil "UGl'3t'YIYUlLV/'3fiflfl'1/~W~~'n'tf1" '\11Yi)~tJ1'Vli.'1:l.Jl. lil" 

-w1 :::tl1iJ'U'Vl".i l.JVl1fliJ·vrnBviam111'll U".il.J'U1f;1U'W1>11 1~"vi 111. u h'l.IB.:ivrnfliim'Vl nri'Uc1.:i R.:i L 'll~·1b.:iil-r'UVli 
\I , " , 

1.~m lltiLl.?l\l'Vl tl.:J~tl.:J'Vl1.:!U)t I. 'V1P1l 'V1CJ~'Ufl'I ~'l~\I LLa:::£1'.:itit.11P1'1tllil 1 tJ 



~. f'l w::n'i'ilJ1501,-.Vu bf'l ~ ei'Un1'itl~itltl ,-~ b 'VI ft ~1'U'W ~.:i.:i1'U 
f'l 1'11Jl'~'W1::; 11'1J 1 L lJ 'Utl '!'!lru1~'11lJ1 1Cl1J1lJ 1tl1::; tJ n ii1mtJf111~W.J'U1ti\Il'in11~'VI f1 B\I rl f11 

v , ' 

1V1ti 1lJ:W~vi;j°1nvi 1 ~iJm1l.JL'1~run1Tv1'11 ~'Ufl\I LL'1::;~.:i~'U lviti 1offV1"'nm1 Lf'l1t:Hin'1wm~EM ~-.i'U1~m1 
v .. 

,f'Uvl1LUtJfl11 lV1tJ'V!~f1 f111 f11WIJ1 h Li15-'.ILL'1toWW.J'U1 

tK.:iif '\.J m1tl~~tltJ1::; L'V)f'l~1'\.J'Wfl..:i.:i1'U LL'1::;~1'1.JtJi1.:i 'l ~n1fl..:iv11Lil'\.Jf111B~L 'l.l'lJru::;d V11nfivi 

V1fl.nrnwu1h L .LJ1 fi .:i LL'1::; -W~m mL u m Lri't..lmn.:i1 m111v11.:i1m ~a~~l1l C.J '1\11'\.J'lJB.:JnTru~~tJ q;i::;'Yl11 ~ 
C.J'1\I1'\.J ~ C.J ~ 111ti tif1lJ1iJ fl ru fl 1 '11lJ 11'1tl1 L tJ1m~ti~1 .:iiJ tJ 1::; ~'VI 5J11'W ll'1::;ij tJ1::; a'Vl6 C.J" LLri tl.:J rl f11 , . ~ 

LL'1::;tJ1::;'111'l1'\.J LL'1::;ij fl11 lJ if .:i ~tJ til.:i\;)1aci1\l'lJtl.:Jl5m 1tK.:iii 

f11':iL i1 h '\l!lJ1tJfi.:i n111 off-U't1lJ'1~ilt1ci LL~l L~lJlJ1vl1f111l Lfl11::;\.1i ~m ~ tl'\1!1oUtlL Vjq;iq;i~.:i rit1'\.J 
" " d 0 Q 

'Vl'1::;Vl1 L '\.J'Uf111 

f111L oLJ15.:i '\l!lJ1tJfi-'.l f111 L~ tJ'U~5.:iil'lJ'\1!1t1ci1.:i LL Vl'1~.:i~.:imtU1'Uf111~.:J LLtJii;i'U5.:ii.JmtJ 

m1-WW.J'U 1 Vil.I 1 tJ fi.:i n11'1~ 1.:i'\l!~tl m 1V( W.J'U1LV1mti1'1l.l1'8n1 tJ ti .:i ri n1'\I!~ t1tl ·rn '111'1l'U 

L UtJf'ltJVnm.:i lVltJf11':ioWw.J'\.J1L~:IJ'11nf'l't..IVn"1.:i LL~11'iamC.Jti LL vrfot1n 1 iJ 
" " '11f1~'\.Jl1ltl'\.J~'1::;15n 1 1i.:inci11i1.:i~'\.J zj.:iL u uci1uV1~\l'lJt1.:if'l1'111li'W1::;11'111 

'\1!1f1flC\Jt f111lJ15 f111V!~tlflru::;vJ1\11'U~1'U~1\I 'l tl1V1fl. nm1dm 1 m tl f111vl1\11'U nL zjtl 1~11 C.J'1C.J~111~1~ 
q;i::;1. U'Ui.11::; Lti'l1tlt1~1 .:i ~ ,:i '11ii111.1tl11.Jl-d.:i1u 1~t1~1.:i L1.Vf '1~.:i LL'1::; :W m1ii~.:i ~'U 

11l'1 am::; tJ::; Llf;l 1'lJ a.:i n 11fl1ti.:i 11'll v n11 lrio tJ 'W 1::; u1vi '1lJL~ '1'W 1::; iJ 1ij 'l.J 'VI 1lJV!1.fl ij 'W '1 
" tl~'1 tJLVl'll U1lJ'U1t:lU 'Vi1111 1~ L'1~'1'W 1::;11'l1~ 1LU'U1 tlb~ tJlJ11~D11 tl~t.1~~1-:J 'l ~1~.:itb::; 1. 'V1 Pl Vl1 .:i~Vi Pl 

'W1::;11f11EJU1::; f1BU'W1::;11'1l mufo n '1 l 'U'Vlf1~1'U~ rit1 l ~Ln VlU':i::; l tJ'lltJ'1'lJLL'1::;f111lJ L'J~fl 1~ \I L~tl\I LLri'n~f\ 1 
" , ·~, •.,J 

LL'1ti.J1::; L 'Vlf'l'll 1~ 'W1::;1 1'l1'1~ t.11' m W':i::; 11'l1 f11 NtJ nq;i LL"t'W1::;11'1leJ'JO ~tJ.fl1'W'lJ tl\l'W1t tl .:iri1tl~1'1.J 

m1i.lnfl1t1.:i ~1t!Li"l1~~f'l1'1111i ~1'Uf111Pin~1 m1V(w.J'U1'Wfl..:i.:i1'U f111'll'1t h::;vnu m1~W.Jt11vi'!'WtJ1mtl1 .. 
f111tl'U~ n~th 1lJ 113.J~\I~ 1t1Pi'1UlVltJ1LL'1::; n 11vit1 111~ ~1'1.JL U'ULL 1.:iiJt1Vl1f;l L'JvJ t1tl1t'll 1'11lJl"l'U 1 vi ti , 

~1'\.Jm 1-W ~J'u1vdf .:i.:i1'U ~1CJ'W1tU~'ll1'11:lJ11'1 Lrn::;'W1 ti ~tJ~f'ltleJ' 'l.J n1'1.:i 1n" f'l1'1 111i'W1 t11'll1 

L~ ~\I C.J" L ~ LflVl n 1 1oW w.J 'U 1 'W a.:i .:J 1'Utl ci 1 \1 LL 'W~Vf '1 1 tJ L ~ LL n f1 11V( w.JtJ 1 LL '\l!ci .:itl 1L~ tif1 11C.J ~1111 v-JYJ 1 

LL'1t L f1~1111 f111lJ f1 11~W.J'U1'W a.:J\1 1 'U'VIVl LL Vl'U 1vi tlbtJ'W1::; L ~m 'W~ \1 ~1.fl1'WL ~ BVlVlLL Vl'Utl1lJ'\JLL'1t'1Vl f111 

iJ 1 L f 1 'W a \I \11 'U '11 f1 ~ 1 \I U 1 ::; L Vl Pl LL" t n 11 ti lJ ~ f1 ~ LL '1 t '\J ':i ::; '\I! if Vl 'W fl. \I \11 'U 'U B f1 '11 f1 if 'U '\I! fl. n tJ '! 'll ru 1 
• v 

'Wt1tJ1tl.J1ru LL'1::;iJnfo?fa.Jnu " . 
'W ':i~1 1'llvl 11' a~'W 1~11'11 Vl1'UL 'U n1':i L'1 ~ '1 tltl nlJ Vf 1 '1lJ 1 l"ll.J1tJ\1 1 '\.J'W1::; 11'tlYi5 LO~ :w 

-w1~'llt1:1JV'l1':i~1 1'LI~ G:. t3"1.J11fll.J 1!.i <tl!>~ 111 t1'U'\l!U.:i11 " ... vi ni'ud'\J1tLvif'l1vivE!.:iiJvi'!V'lt11m'W~t1l.l:W"1 , " 
~\l'Vl~'W tJ 1 n1511lJ'll1~ LL'1~Vl'!V'IEJ1f11U fll"l '1 zj\I L 11'11lJ1':imJ 1:W11 off L'1~lJ '1 ~1\1 fl11lJ B VllJ'11J 'U 1 cU 

' , " 
Lrn::; L'1~t11m'We!um11'1JB\IU1'ULilti.:i11'11. lliit1ci1.:i~ im~1~ruL 11'1t~t1.:i{~n 1 iV1'!-wv1m~.:iif 'UBLJ1\l'l"1Vl .. " 
f1B 1lJi11m vilJLVl1od~'UL tJ~tl.:i 1viv 1 ~U1t lti'l!tl V!~tl 1~i.ht fo'll'UblJfllJA1 Vl1n LLl'i1tlJV1Wl.:J 1i~1tlfl1 1 1J , , 
U1t'\l!EJV11 BUfllBU i.11::; n BUli11 tlfl11lJ~VlYi'11':i C\J11111lJV!"' f1l'll1 L '\1!111 C.J" LL'1::; fl11lJ(l f)~tl.:JL V!1J1t'1 lJ 1vi mJ.:i ' " , 
'1.:itl':i~ l tJ'lJtJLL Vllil~\1~'1~LnV1LbrioJ1~LVlf'l'll1~ ~\I l 'UU '1'1U'ULL'1::;t11.J11"111leJ'U~t!V11 " • 



b~ B n~ 11 '1.:il'l'l!::'l l 'IJ m rutin '11 \J '¥'11!::'U1'Vl i.'ll.Jb~ "il'W'l!::tblJtJ'Vl1l.J'Vl1.fllJ'V'IG'l B \11 '1 VLl'l'IJ 'U 'll.l\J 1() 
'U , 

'U~m n'U n1";ioWWJ\J1'W~\l.:J1\J 1 'VlCJ bb'1!:: Lm.:Jn1'HJ\Jb~ml.11\11nl'l'l!::'l1'1l~1'1b~ cnflu fl"iln11 '\'ll ~\l.:J1t! ~\lbb 'ln 'l 

~ b-U1mtici1 iim1:u'Vl1\1~1'1JB\1Ymntim fiti n1'~oWWJ'U1'V'l~.:i.:i1ml1 L zje.i'U.nii'V'lm lJ'U L\011.:i m1~ bUl'lfi'm1'1J 
'U 'U 

bb iA.:i n11-W w.iti l 'W~ .:i.:i 1t11 'Vl EJ 'W'1ntt n 1-v 1 11'Vl EJ~ 1.:i ?1111n bb'1:::1?1 1:::V1'W' n 1 'U'W1::::uV11 n1ru15A ru~ VJ1 'Iii 
' ' 

\Yi mh::: b 'Vl~-v1&11 tJm1Yr w.i'U1'Vl-r'WmmJ 1bviti m1'1l'1'Li1:::'Vl1mb'1:::t..1~vi'W~.:i.:i 1'LI1 l'lvh 1ri1.:i m 1L zjffuu e.i tJ 

1 'VltY b ~€lr.i ~vi 1'V'lw1\1 1 n'W~.:i.:i1'UJ1eJ'Ub ~ eJ ·Un'il1n'W1:::11'll~ 1'111'1::: Lm·m11e-l'UV1'11 .:i 'V11\l'1'U'V'l'H;-Vlcifi'uri11 

LbG'l:::&ll'lvi1:1Jm1:ufiu 'IJti.:i 1m.:im11Yi1.:i 'l tici 1.:i\1'1.:i~.:i Yln 1m.:im1u.:iLnl'lu1::: fo'llti1Lnl°l'U 1 vil'la ci1.:iLLVJ'il~.:i 

-w1:::iiV11mru16Aru~'Vl)\liivie.im1Yrw.Ju1m1?J~1.:iLzj e.im~€lr.J~ 1?11'\"Jw1 '.l1n'V'l~.:iJ1iie:i81 \l ~'U~'U 
' ' 

b ll'U~'\J1::: ~ n,; Bm~.:i 8.:i 1~'W1:::11'll'Vl1 'LI 'V'l 1!::'U 1:1.J'lle:J\l'W 1::: e:i.:ir1 i.'ll.I b~'1'V'l1:::tJ1 .;i b ~ 1 "1 -w1:::u1:u11;u-Uu 1ci 

1"11:::11'11 hiw bb'1:::'W):::11 "1J611111-H'L1Juzj€l 'IJ ~m zj eiu~1 .:i 'l b ~e:i ri 11iivliu~'1:u \I ri'1 bbG'l::: bi.'l~\l 'Vl eW1 'W1:::b 'U\?11 

n"iln 1'HzjB'Ub'Vl~1J'Uml1EJl°l~\l l~bbrl 
bzj€l'UJliJ'W'1 .Y.:iV!i'l'lmn 

" ' < 

b ~€l'U~~n~ .Y.:iV11'111e:i1?11~1?1ci • 
bzjfft.l€l'UG'l-rl?itl ~.:J'Vll\1l'll€lt!bbrl'U 

' 
b zj€l'U1'811'1\l mru oJ\IV1i'111mru\l'U'U~ 

v ' 

L~B'U~~'Ui51 ~'l'Vll111tl'UG'l11'1li51U 

bzje:i'U'iJi-:J1mru .Y.:iV11111iunii 
' 'U 

mimnn-d' ii''llvl''V'l1:::11'1J'Vll'Uzje:i1~LLriLzje:J'U~1.:i 'l €ln'VlmmzjB'LI 1~LLri Lzj€l'Ul1l1tJri~1.J'Vl~ 
(.J.:i'Vl11'lm~'.l'U~1) Lzj vu-r'IJ'IJ't.J1:::m ( .Y.:iV1111l~11~~~51u) Lb'1:::'W1:::11'1J'V11'UzjB 1• .. farih.:i1 vJw1'W~.:itl1 b1uu 
i.'l'Un~'U~ bzjB'U~11?1!::\0lB\I ~\l'Vll\111.Jfl')'l1'1J~lJll1 l 1'11'V'l~1~1Vl!::flB\l'IJ'1.f11lWJ'U1 
" 1m.:im1'W1:::11'1J~1~~1,zje:itJu1ifo'1rn~vi~ ( ~.:i'Vl11'1'1'V'lu1 bb'1:::.Y.:iV1i'l'l?J1:::u'1) n b llu 1m .:i m1 . ' 
~min '11 n\1:::?1~1.:ii..h ::: Lt.1'1Jtl~1'LI'llm.h:::'V11tJ bbriLn~vi1m Lba1ii'.:iL uu 1m.:in1''j~ihh::: 1v'1fuv11umTu€l.:in'U 

J1vh:u 11'1tici1.:i '1Tm'1tJ €lnv11v 

fl1l'WWJ'U1'W~.:i.:i1'U 1'Vlt.11 uvr~:::'U1'Vli.'llJb~"il'W1:::'\J1ii'U'V11l.J'Vl1.niivrn€l111'1 m111'1! 'U'll.l'U1au-Wvi1 
'U • 

~?!1 A'qJ€lrn'VlALufa~V1~\IA B m1Yl'WJ'U 1 1~m'V'l~.:i{i1n1'W (Biofuels) 1~ 1.1. ri J1iimuli.'lb'1l[]El"1 LL'1::: 

1 u Lv~ b'l!a 1. ~B 1 ~'Vl~ bL 'Vlutl1i!'U1.uu68mL'1:::tl1ilu~1.'1laml.l'11~u'11V1fu 1-ti1. um ~m -w~-:i 1 'LI1avtJl'i 

J1i!'Ubbfl'1 L'1lern~ ~ei tl1l1''W~ b fll'l'11 nm1t..1?ll.l'lJe:i,nl1l!m'lJ'LI;a\Jbba::: Le:JVl1'UB'1 1 u Lv~b'llfi Fi El 

J1iitJvl Ln111"i11nm1r-i?1l.l'll€l.:itl1&J'U~'ib61lmLa :::tl1l!t1¥i'1l bB'V11'UB'11. um ~m 'W~-:i~t..1~vim'11n-w'IJ-w~.:i.:iTu b 'li'Ll 
ei'tiv l'J'U~1tl:::-vY~.:i tl1l!tJ'l'.1'lJ1lJ'LIL~m'W~-:i ~i:.J~1?1";J1n-w'1f'W ~.:i .:i 1'U b'IJtJ '\J1~iitl1l'Tu 

'V'l''i:::U1'Vl?ll.lb~"ilr'l1:::'\J1iJ'U'V11l.l'Vl1.nii'V'l'1B l'l'1 ml'l'lJ 'Udl.l'U1'1U'Wvi1 1J\''V11.:i-w1::: m ru1LU11'lbn~1 "1 
'U ' , 

1 ~~111~-:i bA1 ,rn11~1tJl'l1::: e:i.:i r1~'U 1 'Lll'l1 :::~1V1'W' n~~rH=i \111 1 L 'Vl\511.J l'l1:::€l \lrol'Vld\l:Wi.'11Vl'l1::: b 'U l?11el'UtJ 111n'1 
"' 

1 \Jnl)bbniJqJV11l'i1\I 'l Vl~\l 1 'U'1tJfim~B\l'WiK\l\11'UbB'Vl1'U€l'1 Vl)'l~'Ufll1'Vll'l'1€l.:Jlll~'lbb~riB'U l'l.PL \!'.)(f\!'.)~ 
riB'LI ~'\J '.l::: b 'VI~ 1 VlV"ilt: '\J1::: i.'l'U nu 1 n ~\lll'l ~~ \I l 'U tl1l!tJ bb 'W .:i 

1. vi fl 1uhim1.1m1 b ~1lri1m1:u~ e:i1.1 ( ri1£ e:ifl b 'Vl'LI) 1 ~nutl1i!'U?!1vi-ru'.l civ'Lil'i 1tJti~\?11.riCJtt~ll 
1~1?1::: A'1a.:i 1 u1 'Utl1l!u vi til.11 L~ii n11~m~n n1116'1611 1vi::: rr11'Utl1l'Ju bb '1::: b '\J~ CJ1.J 1 u b~:U "111 MTBE 

(Methyl Tertiary Butyl Ether) bb'Vl\J bb ~?l 1 1 MTBE ~rn~ 11ih 1 A1 bb'W\lbb '1!::~B 'l tJ1boLJ1 1J 1 '.l1n 

~1\IU):::b'Vll'11m.1ru:::b~tnffu '111bffl.11'Ue.rnnij\Olru?l1JU~'Vl\1lbbVlU?l1) MTBE 1v1~.:iJu1'LIBl?1?11'Vln))l.J . ' 



jfltJ'U\91~ .:J 1~~ n 1j~<nJ'U1 bfl~B\I tJ'U~~'11 :W 1'afl 1 -if tl1D''Ub 'U'U~'U~ e.JG1:Wn'lJ bBV11'U B'1 ( bbrl'1 l'lf~B ~) iJti~ 
'llti,rn1d1 i btiV11'Uv'1 ~ei '11m'ati 1oif11'lri~ u~e.J~l'l \11n'W'll~tJ '1 n1vi'l 'Ll'Li'a ::; b viPi1 vit1 '1 ~m'atl1 b-U1J1D''l.J 

' " 
bb'1~'11'a MBTE 'innvi1.:itJ'a~Vl!"l 

bfl'a\I fl1'aV1~ '1 tl -.'.l e.J ~"1 bbn'1 lotmmhn nvhl'V'H'l-.'.l \1 1'U 1 'U'Wj~\J1'Vl'1 :l.Jb~ 'J'W'a :::tJ'aiJ 'UVl 'allVl1.f)iJ'W'1 
" 

B~'1tJb~"l1 'U'all'\.Jlfl'U~l'l':i vTif1 ':i \l n1':i?iTU'W'i~tl.:JA '\l'lj::;~1i .. n!n~l'l'i'1~1'il'Vl~1'U l~ijn11'Vl~'1€J.:J 1-ill'l.JWtJ'U~ . ... 

1u1m-:im'a?i1uvr'.l~ei.:ifi'~·:mvi 'W.131 . lvctlD~ vie:im LJ~~vi Ul'lVl. 'il1n~ (:1.JV11'1J'U) bb'1::; u1~vi LJ1 -:i-:i1n 

lll\lm~mj '11n~ (ll'V11'll'U) ~\ltl1 b Vlfl l 'U fa~bbtl'1 l'lftltl'1l U'lJtJ1 tJl:-J'1bb'1~~~~.:J'1fl1U'11VIU1tJ~'Uvi'1tJ1::;bYl\31 
m:::vi11:i'W~.:i.:i1'U 1~~~v11ml'l".l~1'UVl~a Specifications 'lJ e:i;iJ1D'mLn'1 L'lf~ ti~ 'W~ tll.J~\I 

'J (lJ'J-'l fi '1~1\1A1 lllb zj tl~'U1~bbnm1f 1f1£J'U~1~~'U1'11 'Uf1 ru.n1 'W bbt:i ~tJ1:;; ~ vi5.n1'W'U v \I J1D''U bbn'1L61l tltl~ 
" ' 

ih1'in:J'UJ1lYmLn'1 L"lltia'111ii'1u nTmti111'u bb'1~ 1 .Unua~1.:i Lb 'W~Vl'1 1tJ ?i-:ie-J~ 1~bii~11.:i .:i 1'Ue-J~l'l Lavi1ua'1 • 
L~mtlub~m 'W~\l~'UVl'11£JbL ,_,<J 1 utJ1~bVll31l vi ti 1d.:i.:i1 ue-J~l'lrnvi1'Ua'1bV1~1J'U11JninJ1\lrn1~11ii'm\11 neJ'm.1 
vi~eil!u~1tJ~vi~.:i tl11 tJvilY n bL'1::;niub lJuLB'Vl1'UB'1 '1~1.:i e.J'1\lia L ~a-:iv111 ~11 ri1Vi'll e.J '1 'V11.:i n11Ln1!fl'l 'i 

~ b n1!fl'l 'i m l~fo'il1n 11 ri15a t1 bL'1::;l!u~1tJ::;V1~\l~~u~1 t1 

Vlff!'U~1 'U tJj ::;L V1\311'Vl8~nli1-if Le.JV11'Utlr:1b~e.Je.J'1llb uutl1l!mbn'1L"llfitl~ bu~m.nnn11 bll '11'U , 
~l'l1viffJ'U J 1l!uLbn'11 '1fm)~ b uu~ t1a111'LJ bbr:i::; 'W t1111 oU'LL 'W~'Vlm t1 tJ1::; L viPi1 'Viti L tl'U~tl11 'Um L<a tiu 1 'Lim1 

" ,, 
?i<JL'11 :w b :Um 'W~-:t'ii1n1'W'ill n be:J'Vll'UtiffU 

~1 vi1'rnviflL'UfoVLuhi~b'1f'1~1:-J~l'l\lln~'lltJ 1~:wJ1l!u lu vu•i. lvct~m -w 1::;u1vil.'1m~\l 
'W1::;tJjiJuvi ·rnV11nil'W'1 ti~ '1 m~'ll u111u1riu~l'l1 vi1.:i'W1::; mru11 tJ1~ Ln~ 1''1 1~mi.:i-:i1 u?i1'U'W')~t1-:i 1"1~1 .:i 

" ' ' 
1ml n-:t1'1 e51 b.flt1vtT~u 'il-:i vi1~tJ1:::\11uf1~i'UB ~1 b il'Ll ni ')l~t.rn'1:::~<nit11vi~'1ei.:i fl1 ')tl 1 tl1 D'utJ1~:w 
u1'1viiin 1 .Unu bf1~B.:i t1uv1~ L'1fffv~1-:t\11.:i~.:i L vfi 1d 1-ci1 ..:i L 1 i;nJ'UJ1l!utJ1~l.lihfi111ru111 n !Ku!'la1~ 

' 
'i1fl1\llfl~1 v\'11~bn1!f!ildndb~€l~1'B'U 

'WWU1'Vl'1ll L~ 'il '1"1 'i ::;tJ'ifrU'Vld:l.JVl1 .n :Dvrn B~" m~'ll uwu1ri'UYi l'lj vi d .:iij'W 1::: 11 'll v-111 L~ ei .:i 
" ' 

1'U1e:i~ L61lm..11~\lbLt'ilJ 'W.1"1. IDctlD'<o vi1.:iv'l'i~mru11 U';l~Ln~1 ., 1~i1ni~t11 mm1iviti1'1ti?1-:t'lJmuA~uvi1' . 
'1h-l 1 ')..'.l .:11u'1 n~J1l!'UtJ1~lJU~?1Vl~'lJ'U1Mb~ n~?1V1mruiJri11ti11~ n ~.:ivi11P1 m::;~ LL'1::;t'J.:i1tilvi';l.:i'l"I')::: mru1 

' ' 
1tJ1~LniK111iX?1~1 ..'.lb -'l-'l1'U '1n~J1l!'UtJ1'11m1'1vi~'lJ'U1~b~n n1~-:te.Ji'il'll'U'1::; (9)(9)0 ~\ll"j ~131uci~n'l!f1 

' ~ 
QJ ~ CV ~ o Clrt. ~V liLI ~ d ti 

fl1'i'W\ilJ'Ul'Wn'1V1 eNti'U t. u ei ..:im\l 1 n'W'):::11'1Jm1 Vl\l-:t'V!1 IPl'U'i1511"1€l nm tJ e-J'1\11 nm 'JV1~'1 ti-:i Lbl:'l::;Vl IPl?1€l'U 
' 

m.h.:it'im ~ei .:i 'Wui1J1"utJ1 ~11u~?1'Vl~ <9loo % '11m1ri 1 iLlJ'Ub ~m 'W~.:i~1V1-ru1.ri~B-:t£Ju\ll~b"ll'1l~~t1 • 
l~~ti\le-J'1llnuJ1lYuL~m'W~\15'U 1 'Vl~BB1-:Je-J'1l.ltlUtl1l!u~b'1f'11til~-:it.bt'i o.o<9l % ~ultJ'ilufi.:i cici.~ci % 

0 d 1U I ~ V d 
-:i1ne.J'1A'11l.l'11b".l:U"tle.J-:tn1''iV11Plffv.:J111.:im111 b:Wti1'UV1 ti bll'l:l1tJ'U lvctcs'.G:'. Vl')..'.l'l"J "j ::; m ru1 

' 
1 U'i~t.n'111 1 ~€l..:Jf1ll'Ul'ln 'lJ'lJru~JufiB 'U1tJB1'Wa b?1'U1(1J'J'1rl blJ'U~bb Vl'U'Wj::;f)\lf1L U~'U'lJB\l~~V15Ul'lj 

" 
n1 ')1oifJ1 D'uu1'111 n ~ti u1'1vi~b uuJ 1l!m ~ti b '\l'l~-:i bf1 ~ ei ..:i t1u\ll~ t.61l'1 zj .:i1til1'1J n 1') '.\) ~~Yl 5u\l1-:i 'il 1 n 

' 
m:w'Vl-r'Wci~uvi1.:ii:lqiqi1 t.~tii''U~ ®"° mnt]1f1:W ®ctcs:'.<i' bb'1:::'11 i1n..:i 1'Uf1ru::;m ·rnnidi~mt.vi..:i 'IJ 1~ 
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@)) fl1J~1'l1 \1'1.ll1'WYl'UV1 l'1Vl riti '1 ~1\lVl 1:l.J5'J'):!J'lJ1ii1 bL '1:::J1.hb'U'U Ch eck Dam 
' '\J 

®) ~a.:if11-W .:ifi.:iri1 1:1J \,L ~\j LL J -.:i1 1X:1.J 1n'WB~'1::: hJ 1,f\vi fl 1')i \l 'Vl'11 ti \,~tJV!1 tltl 11.J~ ~'U\>ln 

V!UnbL'1:::m::: bL'1tl11VlmLJ"\l 

r;n) fl1"jrJB'1~1 \lL'U ~'U~~-da-.:i~T~1tllJfl11lrn1Vli'U~1 L~e.l ~ \l:::L ~ Chec k Dam 

l 'U'V'U1V1vi't~b~mfi'U 1 tJ i)n~-.:i~-.:i?J1mJ"t1nntl1 bL'1:::Vl:::na'U 1~mn-we:i?JJ..Jfl1') 1,1,m~ 1 'U~1'1X1t1~iJm1lJm~i'U 

G'l\ltll°'l1'rn~1 -.:iC hec k Dam 1'1X~~tJ 
" 

J:::~m:::1~14J 1,a-w1::: 13JfllJ'IJB'LlUB'U 1 VlJ"L U'U~1~UbL 1nriti'LI~\I~ 1'ir~-.:i 1l.J vitiu 111'11 n ni'j~viM-.:i t51 '11 L U'U 1 'IX 

t'li'uti tJ~"'~ 
' 



., ' 

ct) n1?1{1.:i Check Dam LL 'U'UF1Bfl 'l-1:W LLn'U~'Uellil LL U'U fl11iiV11 '1 'i:::'U 1tJtl1~1'UoU1.:JLYlB 
" 

{1 ti.:i n\nl1nlil'11:::~'UeJ 1 tJ'ii1 n n11~iieJ'LIV1 n'l-1i!n '1'Llih l1vri1n:w1 n 

ti) Fl1'i'lJ~n 1l1~'U~'LIVlil~ 'UU'U~'U eJ 1 £J L 'li'U lfl~J1 V1~ti 1l1'1lii lil ~ 'U I ~~1:wTrn~u 1~~ 

,, 
n11u11..:i-rn~1 '1J lil '1Bfl V1:::nv'U 51ie:i:w u.6ll:wii'utJ1£J LL'1:::V11 ..:i1:::u1EnJ1~'Uv~ LlJmJ1:::~ 1 , , " 

LL'Ll'"JV11~~LVl111:::a111'Ufl11'1~1~ Check Dam 

riti 'U~1L U'Um1m1'1111\l~ti .:i tl1~ 1~1 ti1 'U~iHJ tyin mwl ..:i VJ '11£J'1J v.:J ~'LI '1-1~ a \Jty'l-11 

~'U~'1J1 1ilfl11:w'li:w~'U l lil tJ~ 'il 11 ru15..:im1:tJ '11liloU'U'1Je:Jde:i.:iJ1 LL'1 :::i;1111'ilV11<U'm.J '1 U~mruJ11 'l-1'1 61.J B .:i~ EM . " 
J1:w11-UtJ1:::n e:iufl1'iL~v nl'i1LLV1il.:i~ ~1..:i Check Dam ~.:iii 

(9)) 1 u~u~a1lil-U''U?1 .:i 1umru~Fl11:wn11 .:i '1J t:i.:i~1~1CJ1l-i Lntt tD L:WV11 m1~~1.:ieJ1tit-J?1:w 
" 

1il'?!lil 'B'i'i:W'1l1~ l~vl tl 'U ~'U fl .:J 'U1)\l~'UVl~ {)V1)1tJ LLvltl1Fl11:W fl11..:i 'lJB.:J~1~1CJl.J1flfll1 ~ 1.:wm V1~e:i1mh • • • 
~1£Ji1tl1mn mw~:wlfl'i.:J~~1.:J'1JB.:J Check Dam 1uu.'UUF1Bfl'l-1:W~ffifl1.:i~ ~1.:i vr'1 1m:::~u :IJ1flUB£Jvrn.J 

" 
'IJ~mrutl1 

~) 1u~'Ll~'1 11iloU'U'IJ 1 una 1 ..:i m1~{1.:i Check Dam LL 'U'UFlv nV!:WV1~ tlbL u uVf ei ..:i ~'U'1J ti .:i 
" 

'1l11D1'U fl1£J1 m L 'U'UFl tl n'Vl:W 1 m i~'UL~ £J .:i vr1 t:im:::6'\B'UV111 £J 'ti L:W'U~'1J'U1'U l fl'i.:J 6'1~1 .:J 
" 

Q'l) h.1~'U~'111il-U''U~1 1 'U mru~i'hl1l.J1flfl116'1~1 .:J e.l1CJFlB'Ufl~VIL6'1~l.JL'\t1~ fl LLviti'1iitl11l.l 

m fl i1rnL'1:::m1:wfl11.:il lMiu ~ L:Wm m'illiri ..:i V1 11£J~ ?1:w 'ti L:w'Ll~il1~ • 
tJ1'Ll1\h:::Lt1'!1U'il1n Check Dam BtJL~€l ·U.n'il1nw1:::11"U~1~ 
(9)) 'li18'11ilf11'j.W.:JV1'11£J'1J B.:J~'U LL'1~'11ilfl11:tJLL 'j.:J'1JB.:Jfl1 ~LL6'1tl 11u~1~1tJ vh 1~'i:::tJ~ L1'11 

'1JB..:Jfl1'j 1 V1'161JB.:Jtl1b ~:W:tJ1 fl;ff 'U m1:w'li :w~uii b~l.J~\J LL'1:::'1i1vm:::'il1£Jfl11:W'li l.J~'Utltl fl h JLU'U1.:Jf1l1.:J 1 'U~'U~ , . 

~B'Ll'11 .:i Y111 ~fl1'i~'U L 'li'Ll-ff1'1.:J Fl'1.lf1 1'W'llB.:Jtl1ii 1J1~flB'UU:::tl'UUB£J '1.:J • 
Q'l) L ~l.JFl11:WVl'11flVl'11£JV11.:J;1.fl1 'W 1 ~Lbtl~'U~'il1 fl fl1'i~ Fl1 1:l.J~ l.J~'lJL ~l.J:IJ1 fl~'Ufl1 1l.J • 

I V , 4 ~ I <ii ~ 
Vl'U1 LL 'U'U'1J el.:J'W'U'B'W'l.l fl £Jtll.J'il:::l.J:IJ1fl'll'U • 

<§'.') \l1flm1~~1:w11f.lnmfiutl1lrl~u1.:i?i1'U~ Y111~Ln~1Ltl'U~a~mPi'fJ'Ue:i.:i"'~1J1 LL'1::: 
" 

1.ff1. ll'U Lb vr~ .:iJ1L~t:i rn1'U~lDF1'1Jt:i..:i:w~~c11.1.a:::~viivi1.:i 1 V1'1Blil \l'Uti11 tl1·iil 'Llfl11Lm!lm 1~Bn~1 CJ 
Check Dam ~..:JU'ULU 'U'W 'i~'i 1 '!l~1~~ LU tJVl (]~~ m1.W<n.J'U1tl11lJ~ ~..:i\h ~ l£J'11U ~ '1J LLri 

viq~~n11 t:i'4{n't4tta:::~w.iu1 '"u1'tl1m"'l..I " e>u~~a.:i111'il1nv. -a ::: -a1"U~1~ : mnv11.:i 

mi'1~1~1~'il1"tl€l~i:::uuiib1f'1~1vn11\Jnuna'l.J~n,;bLa:::'Ut11v~'l.J§liJ\.h"U1v b'1'1.J • • 
'·_ .. tf 71fWL'1UUth~ fo'l!uc;/v 1~uuuL ?FJ'llv.Jrluii11wfl.JYJ~Lt'ILL'1~eh? 1 YJCJ u11iv1111vu 

' 
V7'lf Wl'1LJ'l.Ju.Jtf WL w1 l YJEJl 'n rhtf.wnvn 'inLLff :f f}n'YlWWtJ.J l ti r~weJLLffN'117~'1tl'i:f fo'lfLJfl?WWLJ~.Jfil')) 

v ' 1 " tJ 

'17YJ7.JUv.Jnue;ufn~LLo~'IJCJWWWfL wnef u [~Cf WW7:fc;f LJ fn-3n7.JL VU hl'lfWLt'ILJiiu tf ffnUo:f'IJEJWWWf 
' ' ' 

rieJuv1ww L wn:fc;f v·rn 1nt:J'i~uvJ1ef uJ7tN l unnL~u f c;ic;j';c; ~.J'llv l ild;un'lfn nr/,f1m VeJ.J 



c:<:.1£1 ,j'mfi1't.!eln1'jtJ!btJ LL'L!1'Vl1.:li;l1Lil'LlnT'HL'1~:U1\;l'jnTmfh.1 

@) bb'U1'Vl1.:ln1'j~WJ'l.J1bb'1~"1.Jtl1tl~'1 Lf'l'j,:jn1'jeJ'l.Jb;jeN:IJ1:ij1nW'j::';i1"tl'911'iLVh:m1'j~'U'V'I 
" u~~Lvh.1~'U~u1"1.JeJ.:it1"a::b'VIA 

b ~ei.:i'11 nu'1'1uumnumdruth \ii'lleN tJd~b'VIY'11 'VI tieiv1 u'1m1~inn1?1 ~'U~th \lfaw1'1.:i 
• 'IJ ·1 

eiv1.:i\Jim~ei.:i1ual'ld1YWt b11 fl\lLV!~e.J e.JV L~tJ\l\h~mru <9lolt:J ~1uHv1~mvi1nutl'l ~l.J1ru~€ltJ'1::: rnG"l 'lle.J\J 
" 

b t1€l~Ud~ b VIY'l bb'1~bbiii1-r\JU1'1'1l~d'i'l1l.J1d'1VICJt'l~\I fndU mn~'U~th 1ii bb'1~bull '1JDtuVl1A1 1l.l-lT~ bb~-'.l~~'U 
d.I , , 11 , "' 

th \ii\~ud~~u'VIU\J bb~fl1d~u~u 1bb'1~rndb~l.l~'W~'lh1m~~ueiCJni1~eit.1'1~ Ci'.o 1?1 1 l.l~ n1V1tJ~ 11l u 
'IJ 

C!Vl51'11'11>1h1~ ~o thYu ~.:i 1l.11~iiml'ldfl1dd.:i-S~ 1~~th1 n!J bU'U~tl5'l'll.J~oU~L'1'U ~.:i'1u~\l b~'U?ll.JA111~ 
vii.11 v.:i1uV1~ rnL'1~V1n.n1fl'11u~ b ~tJ1-U' eJ\l 1~ue:il.ltl11111'11>1il'ld :::d1'!l1 ~1'l.!m1,Y~ rn1u 1 Hf U.'1~~.:i LL 1 ~'1 v l.l , 
zj \JijVl'1' n n 11 bb 'l.!1~~ bb'1:::'Vltj'lj5 n1'l~ ~'\.J1~'U~U 11if a 'Ub ~ 8\Jl.J1'11fl'Y'l1~ ''.il'll~1~1 'Ul'l'l:::U1'Vl'1l.J L~ ~Y'ld::: 
tbii'WVldl.l'V!1.niiY>1r;i ei~m.1b~'ll U'll.J'\.J1'1U-tl1P11 L ~m ll'ULL u1·m.:i 1'um11'11b ilurn1 ~.:id 

'IJ , 

'Vlq~nm"atl'1ntl119lt1\ll~a.:itl~nm:u'Vl~nm~~'U'V-l'1!l1w~1t11'nli';i"a:U"tl1~ 
~ ~ ~ ~ ~ 

1~m l~vf~~11'1J'Vl1'1.J'Wd~d1'1llii' 1~ Vlf11tJ15 m1 tnfa 'li tJ "tl'1ffU11~dhJ ~ €l\lU'1 n" ''\JC'i mJ 11 u~ 
'IJ 'IJ 'IJ 

?l\l" " Uf1nu1~uJ1~15T'(' "m1'Ll'1 nu1Y1~ bWl'\.J" ~\J1 'l.l~'\.J~'lh \iit:inumn rndtJ'1nU1V1~bb Vl'l.!1'11l.l 1 VI~ 
'U ~ '\J 'U 'i 11 'U 

L'1J1 rn1tJrinll1'Vl~bb'Vl'UU~ l.1 rut9i''Utl1U'UCJeJt'lb'1l1bbrl~ bU\J'1\l "f11dUr;'1flU1 m BV1'lU'l~ Lt.J'LJU Ci'. mh.:i" 
'IJ 'IJ " 

Y'l1~11'1lv11~ '"ll1L lJCJn" Vl '!'l!f5m1 ei'i-SnoJ~'\.J~u1l:W1~CJmd1 -d'Vl -S'vw1 mtl11 ~Lilt'l 
U'l~ LtJ'lltl?l.:J?Wl 1'Wfl1dG'1~1\J l.b'U1D€l\Jtl'\.J1 ~" 

" ' ~ ~ 

Y'l1~1 1'll v11~ ''.1w111u 1 " 'Vln't"1n n 1 d~~'l.!1Ylu 'V-l 'l'J 11~ tJ1ifl11l.l1vu ei .:i~'\.J'Vl 1 \1 ~1u 
~ · 1 dJ v '\J 

i'VltJ1!'11'11'1i bL'1!; L 'Vl fl 1 u fa~ b lJ'l.JVI~ fl~1 L tJ'l.Jfl1d 

bl. 'U')'\"l 'j!;'j 1'Ulii' 1~'V1'1'l"15fl11~~ 'U 1 bbrl~~'\.J~th1mt'l tJ fl1'j1 i 'VloSY'ICJ1 m~ Lt Cl B1'U1 tJ 

~l.J~'l.!5zj.:in'l.!Lbr;i~n'\.J 1~1,il~tl1dwutl : Check Dam ~1 CJ'U~r;ieifl11:1.J<dl.J:ff'U 
' 

'Vl '!'lj5m'Jei'i-rnoJ1,L'1~~~·1.n "u1"U1m'1'U" B'\.JL'i1€1.:im'11nl'l1~116l.lll111 : LL'l.!1'V11.:im1 

~-r1\l1.:!'Jd'1Jtl\l d ~uu Q b 1l"1l'l1tJn1 du nu nt-f m ..i -S noJm'l ~'1JtJ1 tJ~'l.JtS1:Uu1'U1 mr;i'U . ' 

~.:id b ~ 'l.!611JA1d1 VI m~Vld1\l'Vl1Y'I tJ1fldt5ddl.J'll 1~ 1,1,r;i~~ .:J LL 11i1fl til.l b D'l.JV1'111~.:J1'i.JVl~n 
1'Wmdrl1Vl'\.Jli1fld€lUbbr-J'i.J\11U/1m.:im1 '1JCJ1W:·.1'11~A'J€JUA'1l.l'Vln~'Uth ~.:JD161.:J1'Ubl,vl.:!'1J1~ G"l,~~(9) Lbvl.:J th . ' 
eitl-S'n~ C9Jei'.c:;O Lbvt.:i 1~tJ 1VfiJmdudru1m1~1l.lnum~'V111.:i Ln~l'1dbb'1~?1V1mru m~'Vl11\JlJVl1t'l 1VltJ bb'1t.fl1fl 

' " 
'LJ1t'U1'1.:iril.ll'l1u 

m) 111 ~'an1'jL~~11~1t.m!)'Vl111t1u11~ 

n!)vimm~u1nuY1-rvm1m i'.h1:W~ii€l~L 'UU'1~u'WiJ ~ tiU'u LLl>'iv.:i 1~iin!Jvim mtiw1~ 
1t'l"1~tiu'Vluru ru~1~~'1~'1.:ib'1'1l.J 1~'Ul.J'U'Wi1 ci1'U~1l.Jnu-S\l1 umdei'l.J-S'noJ ~uvJ ~li1m1 u11.:i-Sn~1LL'1t 1 ir 

... -.. , d.J , '\J 11 

tJd~ fo"Uubttirl1'W1u1 VfiJn1 'J?i.:i L '1~ l.l L Yim ~ll~ti~u11iivci1 .:i<:J~\l,r.:i ~.:i,!'W;;i.:i'1l.lmd L ~.:i-r~r-.i'1' n~'t.Jmd 1>1d1 
fl{] Vll.J1 vG'l1 A qi Lt'l tJfl1 TU m.itl 1 bb 'Ul'Y'l'l ~ 11'1! 1111 ~ LL'1~Y'11'11'1 1'W d :::11'!l1 b~ tJ1 tl'U fl1'l V"4-rnoJ'VloSY'I ti 1mu11:U 

fl1i UfotJ1 \I Lb'1:::~~ 'U1fl{]Vll.J1 tJVI~ m~m nu'Vl-r'W ~n m u11:W rn \JUU ~.:id 



(C9l) ~1 .:iw'i:.;'i1'llururu'ill1°1.1JJ'1J'U w. Y'l .... 
v v • 

n~vimt1uuudbu'UiJ~1vi111 'Llm1Vl'WJ'U1 n~vimt1ll11m ~fl'UEJ ~~111null1 llimi'.in~m~ 
t1n(;\El.:i\il11! n fl vi:1n tJ ii vi~ m n ru ~~'ti~ b -:J'U~ '1:.; 1 ~"tl1J'1J'U tltl~11J null 11 'U f11'itl 'U -mi; ~'UV'l ~Ii] f11 'i 
'\J d.J ~ \J ~ 'lJ 

u1'i.:i-rm-J1bbr1:.;?11m'it11 oifth~ Lt1'1J1.hn n'Vlfot11mth1ile:iti1.:i b~Bnrit'l'i'i1J'1!1~ hJummb~1m.:ilJ18n~B 1 u 
, 'V , ' 

5n~.:i b U'U fll 'i~m:.; b ilt.Jum'i 1 oUU'l~ LtJ"1Jtl~~'Ull11ilu. 61:.; b ~1J~'U~U1'1J€1.:Jtb:.; b 'VlY'l 

(lv) ~1.:J'\lfi:.;'i1"1Jururu~€l'Vlt11'Ubb vi.:i"tl1~'W . Y'l . .. . bb61:.; m) ~1\l'W'i~'i1611Ururu~i:1-YJ'U bbrl ~ 
IU 0.- , V ct.I 

ri'11mB.:i~lil1u1 w.Y'l .... 
' 

m1 u -rLJu 1 \lbbm 'LJ n~Vllnt!~ .:i lv uuud b ~ fftl'l{J~ f11'J1 ~ b th.! h .l \il11JU V1U f1J ~~'LJ e:i.:i 

~~5'i'i1J'Uru bb vl\l'i 1'11El1 ru1~ n'J 1 'Vl tJ 1'Un11~\I b?l~:u1 ~'\J 'i ~'LJ1 'IJ'U bbrl ~'1J1J'll'U VJ El \I~ 'U 1Jli1~1'U~11J nu-r~ 
~ 'U v ; ~ 

1 'Llm ":itl'U-rn ,; rl1Jfl'i ti.:i u1'J.:i-rm·n ~u'V'I m1~1'1 nTrn61:.; m'i1 oif '\J'i:.; LtJ'llthn n'Vl'~'wmf1'Hi'i'i1J"111 ~ bb'1:.; 
~ , , \I 

m T1Jvimn'Vlmt1 V11.:i:S1m'W€Jti1.:i?l11111i;i bbi:l:.; ~.:i 8u Ll'ltJ hl'-U€1:w1hvra nm'i bb vi'l1"11?llil1w'i:.;'i1'll111Jl1 m'.h 
' 

1:W'bb'1 ~~.:i bbl 111 il eim ~€1'\J'J:.; 1t1'1ltl1 u n1 ":i~ m:.; b ti t1um11oif'\J":i:.;1c.J'1Jtl~~uu11il m 'i b ~:w~u~lJ 1 bb'1 rn1":i 

bbm '1Juruvi1~~u 1 u~u~u1Bu-rn,;'1lti.:i'\J";i:.; b 'Vl Pi 
v • 

b ~ €1 be.J tJ bb 'W~ eJ \lrl fl1 'l ll ~ bb vi .:J Pl 16'1 lil1 'W'i:.; 'i1 "11 1 'LJ El \l'W 'i~ Ul 'Vl ?111 b~ '1 'W'i :.;'\J 'i iJ 'U '\ll 'i 
'\J 

11V11ni'JvH;rn~rim111"11 u111'U1t1uVjm 1~dJu~fo{~\l1 'U'\J"J~b'VlY'lbbr1:.;vi1\l'\J1:.; bYJl"ltiti 1.:in1' 1.:i'1J11.:i efo-:i:.;b'\Ju 
" ' '\J 

u'i:.; fo'lltl bbnu'i:.;'ll1fl:J.J fan 
"' . ' 

<r) n1-a~~v1-:i-W-W5.fi'ru6ti'tVi'ill'll1~'V'iiHi1~ "Living Natural Museum" bnt11nu 

1"11m>1fa'i:.;'n'ln1um'i?1{1.:iJ1 b~uu1~WJmrirumw~1\il~~'l8'U11irn1~'i:.;111:J.J?l1Jti\l-:i1n'Vlnmfl~1'U~1:J.Jn'U . ' 
tl€JnbbUUm'J1.'1~1.:JV1Y1Tin ru'fl'iUbb uu1 'Vl:W~i1fl111lbfl~€J'U1 Vil U11.'1 'U 1-;,i ?111Jl":im<U'16111J ~fl~1rl'Ufll1 vrw.J'U1 

'U 

m11J~b~:w b~:w ?11mw'l11 hJu5u~bb(1:.;vrWJ'LI1vimrn111 b ~-u1.'1~1.:i1 ~611111 b utJen:fi'W ?1~1\l'i 1 t11Jl bbf;1:.;vrw.Ju1 

m1rnuutit11~~~'Ll 
'U 

~ .m b ~ vm-atlii 'iUn1 'i~1 b frum 'i~1'1..ln1'i~uih1 nu n1'i b tl~ f.l'U bb tl1;1.:i 1;1.n1~flilv1 n1 A 
~~ ~ 

"lJ el-:! 1 'Vl a bbl;t::: bb'Ll'J'Vl1.:l n1'i~1 b UoU .:! TU 1 U~ ~-:J\01:1.J fl1~Uel'U~1 
~ 

w1:.; 11 'lllih-r ?l "V -u.:iw 1~u 1'\ll?liH ~ -:iw1:::LJ 1ilu 'Vl'i1JV11njj w i;i €1 111 i;i tJ llil"V u 1:1J'U1 ri uYl 111 'i 
" ' 

'j/'j";j~'i1"V'Vl1u bbn flrut'LJ flfl'1~1.:i 1 ~ b 'l'J1 b~1, m1 t1-V' t1:u.:i fli:l l 'U him ?i1mu~:w'V'l":i:;-'IJ'Ll:1Jw11~1 1tJ~ ~ 
5'U11flll l!Jct'ml.'J b~t11nUn1".ibU~tJ'UbbU6l\1(1f11'V'jf1iJeJ1n11"1 ~.:i-d 

" 
"bi'imf;; .-, if in1?1f71?1efu 'V!1vrrnwwhlififm.mJJ7tf!mtfvi~ern~v\J'V!d\J <d\Jt?J7i~v'7!frm 

I " " 

ifttif?fon j,fo f!JWl~eJWleJ'U~'Y/17FJ'Uv::rflv.J1.fJ::m.JwPJlllli'Y!nf!Uv::Liff u6f?fl'U~'f 'U7\JnnTJmw i-f77u 
'I 'J 'U 't) 

in0fl? W?.u?wiuJJ7n uw'V!7if u•w lcPf w1?15.J~~LJmu69? t ff mifv\Jn'Ufffl7Wil~u ?'7!5vJJ?Jv\J fo n 6J.Jn°7ff" 
' v '!J 

?'unCJrlU3J7mf.:u:Jl'Vfflhf.JtfUveJ rf\JcJriucJZunjtfvhti eJW~n7 Wi~CJ nwf?lnu~Ju ~fJUfU'V!7J1 7 
., 'U II.I 'll 'tJ 'll ' 'ti Ill 

il~u ?1?169' vllv::'Vf 7 7 'V!1 fl n £1 tid vu u tf Ml ti 

V7.Jflwvwvm'7 t:Jf\Jmi'Vfu7Ufl::wm'7 "ii 'U7\Jnvndn-v::mJ1r!ln::w nw1ulvffvJ7n 
I/ 'ti .., v ' 

J ~ ~ 'IV I V I 0 • • I O I I ~ !/ 

11::nw" flJ7JJv'J\JL'J7nwvumn m.JmWi 'U7YJW UCi!t?J7'Uvm7 'U7v::YJWv7nn::m i'W'JWJ7ff\JU?'7!flvJJ 
\I \I ' 
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