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WATER SUPPLY
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?.3(*77H! 0/5@5/2H! @-917(-?594H! -91! =5.*=54)/594! .*V05.*+*9/7! -(.377! -@@! ?)-7*7! 3=!
1*<*@3?+*9/F!

K)*!?.3?37*1!727/*+!-.()5/*(/0.*!7)-@@!J.3-1@2!59(@01*!730.(*!59=.-7/.0(/0.*H!\-/*.!
K.*-/+*9/!I@-9/7!,\KI7:H!P39-@!7/3.-4*!.*7*.<35.7H!/.-97+577539!+-597H!157/.5J0/539!
9*/G3.67H! ?0+?594! 727/*+7H! .*(2(@*1! G-/*.! 59=.-7/.0(/0.*H! -91! 7+-./! +395/3.594!
727/*+7F!K)*!?@-99594!-??.3-()!7)-@@!*+?)-75P*!G-/*.!(397*.<-/539H!.*07*!3=!/.*-/*1!
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G-7/*G-/*.H! .*10(/539!3=!939E.*<*90*!G-/*.H!3?*.-/539-@!*==5(5*9(2H!-91!-13?/539!3=!
1545/-@!0/5@5/2!+-9-4*+*9/!727/*+7F!

\-/*.! 1*+-91! -77*77+*9/! 7)-@@! J*! 1*.5<*1! =.3+! /)*! ?.3?37*1! @-91! 07*! ?-//*.9H!
59107/.5-@! /2?3@345*7H! 1*<*@3?+*9/! ?)-7594H! -91! -??@5(-J@*! ?@-99594! J*9()+-.67F!
'*?-.-/*!-77*77+*9/!-91!?@-99594!7)-@@!J*!091*./-6*9!=3.!=.*7)G-/*.!-91!.*(2(@*1!
G-/*.!727/*+7!/3!?.3+3/*!707/-59-J@*!G-/*.!+-9-4*+*9/!-91!+595+5P*!1*?*91*9(2!
39!=.*7)G-/*.!.*730.(*7F!

K)*!G-/*.!70??@2!9*/G3.6!7)-@@!J*!?@-99*1!07594!-??.3?.5-/*!)21.-0@5(!+31*@@594!-91!
*9459**.594! -9-@2757! /33@7! 59! -((3.1-9(*! G5/)! -??@5(-J@*! 7/-91-.17H! (31*7H! -91!
7*.<5(*! @*<*@! J*9()+-.67F! '0J7*V0*9/! 7*(/5397! 3=! /)57! 13(0+*9/! *@-J3.-/*! /)*!
/*()95(-@!.*V05.*+*9/7H!?@-99594!?.59(5?@*7H!1*7549!(39751*.-/5397H!-91!59=.-7/.0(/0.*!
(3+?39*9/7!/3!J*!-11.*77*1!59!/)*!CITF!!

!

!"#$%&'7)C+'>/:"B.1"D&'E.1&%'0$??-<'0<21&9';%B5"1&B1$%&'

E)8!H&'/G$!N<'/'!

K)57!7*(/539!7)-@@!*7/-J@57)!/)*!3<*.-@@!?@-99594!?)5@373?)2H!1*7549!(.5/*.5-H!3?*.-/539-@!
3J8*(/5<*7H!-91!+595+0+!7*.<5(*!@*<*@!.*V05.*+*9/7!=3.!/)*!?.3?37*1!\-/*.!'0??@2!
727/*+F!K)*!CIT!7)-@@! (@*-.@2!1*=59*! /)*! /*()95(-@!J-757!-13?/*1! =3.! 59=.-7/.0(/0.*!
?@-99594H! 1*+-91! -77*77+*9/H! )21.-0@5(! ?*.=3.+-9(*H! 3?*.-/539-@! .*@5-J5@5/2H!
707/-59-J5@5/2!+*-70.*7H!-91! =0/0.*!7(-@-J5@5/2!3=! /)*!727/*+F!K)*!1*7549!J-757!-91!
7*.<5(*! @*<*@!J*9()+-.67!*7/-J@57)*1!091*.! /)57!7*(/539!7)-@@!43<*.9! /)*!?@-99594H!
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75P594H! ?)-7594H! -91! ?*.=3.+-9(*! *<-@0-/539! 3=! -@@! 70J7*V0*9/! G-/*.! 70??@2!
59=.-7/.0(/0.*!(3+?39*9/7!?.3?37*1!59!/)*!CITF!

E)8)(!=F<$$/$G!9#+/_#$!P!H&K&F#>A&$%!=3<'/$G!

K)*!CIT!7)-@@!1*=59*!/)*!-13?/*1!?@-99594!)3.5P39H!59/*.+*15-/*!1*<*@3?+*9/!7/-4*7H!
-91!?)-7*EG57*!59=.-7/.0(/0.*!-04+*9/-/539!7/.-/*42!(39751*.594!?.38*(/*1!59107/.5-@!
4.3G/)H!@-91!1*<*@3?+*9/!?-//*.9H!-91!=0/0.*!*D?-97539!.*V05.*+*9/7!3=!/)*!>9107/.5-@!
B5/2F!

E)8)0!N<'/'!#2!=#>-F<%/#$!P!*$,-'%+/<F!4+#:%3!=+#@&.%/#$!

K)*!CIT!7)-@@!*7/-J@57)! /)*!+*/)313@342!-91!-770+?/5397!-13?/*1! =3.!*7/5+-/594!
.*751*9/!?3?0@-/539H!=@3-/594!?3?0@-/539H!G3.6*.!?3?0@-/539H!59107/.5-@!3((0?-9(2H!-91!
=0/0.*!59107/.5-@!4.3G/)!J-7*1!39!/)*!-??.3<*1!+-7/*.!?@-9!-91!?.3?37*1!59107/.5-@!
/2?3@345*7F!

E)8)8!D&+K/.&!T&K&F!\5@&.%/K&'!

K)*! CIT! 7)-@@! 1*=59*! /)*! ?.3?37*1! 7*.<5(*! @*<*@! /-.4*/7! =3.! (39/5905/2! 3=! 70??@2H!
727/*+! .*@5-J5@5/2H! ?.*770.*! +-9-4*+*9/H! G-/*.! V0-@5/2H! +*/*.594! (3<*.-4*H!
3?*.-/539-@!*==5(5*9(2H!+395/3.594H!-91!(07/3+*.E@*<*@!7*.<5(*!1*@5<*.2!59!-((3.1-9(*!
G5/)!-??@5(-J@*!7/-91-.17!-91!?.38*(/!.*V05.*+*9/7F!

E)8)E!Z<%&+!D->>FI!=3/F#'#>3I!

K)*! CIT! 7)-@@! 1*7(.5J*! /)*! 3<*.-@@! G-/*.! 70??@2! -??.3-()! 59(@01594! =.*7)G-/*.!
730.(594H!/.*-/+*9/H!7/3.-4*H!/.-97+577539H!157/.5J0/539H!.*07*H!-91!727/*+!59/*4.-/539!
7/.-/*42!?.3?37*1!=3.!*970.594!.*@5-J@*!-91!707/-59-J@*!G-/*.!70??@2!-(.377!-@@!?)-7*7!
3=!1*<*@3?+*9/F!K)*!?)5@373?)2!7)-@@!1*=59*!/)*!-??.3-()!=3.!+**/594!13+*7/5(!-91!
59107/.5-@!G-/*.!1*+-917!-(.377!-@@!?)-7*7!3=!1*<*@3?+*9/H!59(@01594!?.3<575397!=3.!
?.3(*77!G-/*.!.*V05.*+*9/7H!59/*4.-/539!3=!.*(2(@*1!G-/*.!=3.!705/-J@*!939E?3/-J@*!-91!
59107/.5-@! -??@5(-/5397H! -91! 3?/5+5P-/539! 3=! =.*7)G-/*.! 07*F! K)*! CIT! 7)-@@! -@73!
1*+397/.-/*! /)*! ?.3?37*1! 727/*+! .*@5-J5@5/2! +*-70.*7H! .*1091-9(2! ?.3<575397H!
?)-7*1! 59=.-7/.0(/0.*! -04+*9/-/539! 7/.-/*42H! -91! (3+?@5-9(*! G5/)! -??@5(-J@*!
7/-91-.17!-91!.*40@-/3.2!.*V05.*+*9/7!/3!*970.*!0959/*..0?/*1!-91!*==5(5*9/!7*.<5(*!
1*@5<*.2F!!!

E)8)J!L+&'3:<%&+!P!;&.I.F&,!Z<%&+!L+<A&:#+6!

K)*! CIT! 7)-@@! 1*=59*! /)*! ?@-99594! ?)5@373?)2! =3.! =.*7)G-/*.! -91! .*(2(@*1! G-/*.!
727/*+7!59(@01594!59/*91*1!.*07*!-??@5(-/5397H!7*?-.-/539!3=!9*/G3.67H!.*07*!/-.4*/7H!
-91!+*-70.*7!?.3?37*1!=3.!+595+5P594!=.*7)G-/*.!1*?*91*9(2!-91!?.*<*9/594!(.377E
(39/-+59-/539F!

K)*! =.-+*G3.6!7)-@@!*7/-J@57)!-!(@*-.!G-/*.! .*07*!)5*.-.()2H!?.53.5/5P594! /)*!07*!3=!
/.*-/*1! G-7/*G-/*.! =3.! 59107/.5-@! ?.3(*77*7H! 0/5@5/2! 7*.<5(*7H! (33@594! 727/*+7H!
@-917(-?594H! =@07)594H! (397/.0(/539! -(/5<5/5*7H! -91! 3/)*.! 705/-J@*! 939E?3/-J@*!
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-??@5(-/5397H!G5/)!=.*7)G-/*.!.*7*.<*1!?.5+-.5@2!=3.!?3/-J@*!-91!3/)*.!V0-@5/2E7*975/5<*!
07*7F!K)*!CIT!7)-@@!51*9/5=2!?)-7*EG57*!.*(2(@*1!G-/*.!0/5@5P-/539!/-.4*/7H!-77*77!/)*!
.*07*!?3/*9/5-@!-(.377!<-.5307!7*(/3.7H!-91!1*+397/.-/*!/)*!7/.-/*42!=3.!+-D5+5P594!
/.*-/*1!G-7/*G-/*.!.*07*!-91!?.3+3/594!(5.(0@-.!G-/*.!+-9-4*+*9/F!!

E)8)]!;&F/<5/F/%IC!;&,-$,<$.I!P!;&'/F/&$.&!"+/%&+/<!

K)*!CIT!7)-@@!*7/-J@57)!/)*!.*@5-J5@5/2!-91!.*1091-9(2!?.3<575397!?.3?37*1!=3.!(.5/5(-@!
59=.-7/.0(/0.*! (3+?39*9/7! 59(@01594! 730.(*! 727/*+7H! ?0+?594! 7/-/5397H! /.*-/+*9/!
=-(5@5/5*7H!/.-97+577539!+-597H!7/3.-4*!.*7*.<35.7H!-91!?3G*.!J-(60?!-..-94*+*9/7!/3!
*970.*!0959/*..0?/*1!727/*+!3?*.-/5397!091*.!?*-6!-91!*+*.4*9(2!(3915/5397F!

E)8)a!=+&''-+&!V#$/$G!P!H/'%+/5-%/#$!=3/F#'#>3I!

K)*!CIT! 7)-@@! 1*=59*! /)*! ?.3?37*1! 157/.5J0/539! 7/.-/*42! 59(@01594! ?.*770.*! P39594!
-??.3-()H!)21.-0@5(!(39751*.-/5397H!7/3.-4*!59/*4.-/539H!J-@-9(594!-..-94*+*9/7H!-91!
9*/G3.6!(39=540.-/539!?.3?37*1! =3.!-()5*<594!*V05/-J@*!-91!(39/590307!?.*770.5P*1!
G-/*.!70??@2F!

E)8)b!1;Z!;&,-.%/#$!P!B&%&+/$G!D%+<%&GI!

K)*!CIT!7)-@@!1*=59*! /)*!?.3?37*1!-??.3-()! =3.! .*10(/539!-91!+395/3.594!3=!A39E
T*<*90*!\-/*.!,AT\:!/).304)!J0@6!+*/*.594H!(3970+*.!+*/*.594H!C57/.5(/!N*/*.*1!
$.*-7! ,CN$7:H! ?.*770.*! +-9-4*+*9/H! @*-6! 1*/*(/539H! -91! 9*/G3.6! +395/3.594!
727/*+7F!

E)8)c!M-%#A<%/#$!P!DA<+%!Z<%&+!B<$<G&A&$%!DI'%&A'!

K)*!CIT!7)-@@!1*7(.5J*! /)*!?.3?37*1!-0/3+-/539!-91!1545/-@!+395/3.594! =.-+*G3.6!
59(@01594! 'B$C$! 727/*+7H! 597/.0+*9/-/539H! /*@*+*/.2H! 7+-./! +*/*.594H! (*9/.-@5P*1!
+395/3.594! 727/*+7H! -91! 1-/-E1.5<*9! 3?*.-/539-@! (39/.3@7! =3.! *==5(5*9/! 0/5@5/2!
+-9-4*+*9/F!

E)8)(d!D-'%</$<5/F/%I!P!;&'#-+.&!^22/./&$.I!B&<'-+&'!

K)*!CIT!7)-@@!*7/-J@57)!/)*!707/-59-J5@5/2!+*-70.*7!?.3?37*1!=3.!G-/*.!(397*.<-/539H!
*9*.42E*==5(5*9/!3?*.-/5397H!.*07*!3?/5+5P-/539H!.*730.(*!.*(3<*.2H!(@5+-/*!.*75@5*9(*H!
-91!@394E/*.+!*9<5.39+*9/-@!?*.=3.+-9(*!3=!/)*!\-/*.!'0??@2!727/*+F!

E)8)((!M>>F/.<5F&!"#,&'C!D%<$,<+,'!P!R&.3$/.<F!;&2&+&$.&'!

K)*! CIT! 7)-@@! 51*9/5=2! /)*! -??@5(-J@*! (31*7H! 7/-91-.17H! +-90-@7H! 4051*@59*7H!
J*9()+-.67H! -91! 7/-/0/3.2! ?.3<575397! -13?/*1! =3.! ?@-99594H! 1*7549H! (397/.0(/539H!
3?*.-/539H!-91!+-59/*9-9(*!3=!/)*!?.3?37*1!\-/*.!'0??@2!727/*+!-91!5/7!5915<510-@!
59=.-7/.0(/0.*!(3+?39*9/7F!
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E)8)(0!Z<%&+!D&.-+/%I!P!D#-+.&!D-'%</$<5/F/%I!!

K)*!CIT!7)-@@!*7/-J@57)!/)*!'30.(*!707/-59-J5@5/2!=3.!/)*!\-/*.!1*+-91F!I.*=*.*9(*!
7)-@@! J*! 45<*9! /3! ?.38*(/7! +595+5P594! =.*7)G-/*.! 1*?*91*9(2! /).304)! /.*-/*1!
G-7/*G-/*.!.*07*!-91!59/*4.-/*1!G-/*.E.*730.(*!3?/5+5P-/539F!!

E)E!D&+K/.&!T&K&F!N&$.3A<+6'!

K)57! 7*(/539! 30/@59*7! /)*! -??@5(-J@*! '*.<5(*! U*<*@! "*9()+-.67! ,'U"7:! =3.! /)*!
?.3?37*1!\-/*.!'0??@2!727/*+H!?.5+-.5@2!J-7*1!39!/)*!J*9()+-.67!?.*7(.5J*1!J2!/)*!
N5957/.2!3=!#307594!-91!S.J-9!$==-5.7!,N3#S$:!-91!3/)*.!.*@*<-9/!7/-91-.17F!

K)*!CIT!7)-@@!7?*(5=2!/)*!-13?/*1!7*.<5(*!@*<*@7!-4-597/!*-()!J*9()+-.6!?-.-+*/*.!
59!-!(3+?-.-/5<*!/-J0@-.!=3.+-/H!-@394!G5/)!/)*!?.3?37*1!(3+?@5-9(*!-??.3-()F!K)*!
-13?/*1!<-@0*7!7)-@@!4*9*.-@@2!+**/!3.!*D(**1!/)*!?.*7(.5J*1!J*9()+-.6!@*<*@7F!$92!
1*<5-/539!=.3+!/)*!-??@5(-J@*!J*9()+-.67!7)-@@!J*!70??3./*1!G5/)!-1*V0-/*!?.38*(/E
7?*(5=5(!/*()95(-@!807/5=5(-/539F!

!
!"#$%&P()*&9%61./%&$%1%$&Q%,/CG"6?4&<86&S"0%6&47NN$D&4D40%G&&

!"#$%&$ !*+B9;*$C*B*"$D*,;E1-+F5$<!CD5=$ I&PQ?$G-":*$

K! I*B%#'>%!*/!.'$%#!67;;(A!I*<<%?$&*<,! K44U!

J! R%#:I';&$'!67;;(A!*/!@'$%#!OH*5%,$&?P! K91!MRIHf!

9! _X$%<$!*/!T*<:#%B%<7%!.'$%#! g!K1U!

0! _X$%<$!*/!5%$%#&<>! K44U!

1! I*<$&<7&$A!*/!@'$%#!,7;;(&%+!! J0!X!Q!67;;(A!

3! _//&?&%<?A!&<!#%+#%,,'(!*/!?7,$*5%#!?*5;('&<$,!! h!L4U!

Q! i7'(&$A!*/!.'$%#!67;;(&%+! K44U!O`6!K4144!aJ4KJP!

L! I*,$!)%?*B%#A! K44U!

N! _//&?&%<?A!&<!?*((%?$&*<!*/!.'$%#!?='#>%,!! K44U!

z!2HIJKLMN&OPLJQ&KRSSTU&VHQIK&KWPTT&XJ&PSSQHSQMPLJTU&PKKJKKJY&ZHQ&LWJ&SQH[JNL&NHVKMYJQMV\&LWJ&SQHSHKJY&
TPVY&RKJG&HNNRSPVNU&SPLLJQVG& MVYRKLQMPT&NWPQPNLJQG&PVY&PSSTMNPXTJ&STPVVMV\&KLPVYPQYK&ZHQ&SWPKJ&OMKJ&
YJ]JTHSIJVL$& %VYRKLQMPT& PVY& SQHNJKK& OPLJQ& YJIPVY& KWPTT& XJ& PKKJKKJY& KJSPQPLJTU& XPKJY& HV& LWJ&
SQHSHKJY&MVYRKLQMPT&LUSHTH\MJK&PVY&RLMTMLU&QJ^RMQJIJVLK$!!

E)J!M,#>%&,!H&'/G$!D%<$,<+,'!P!1#+A'!

K)57! 7*(/539! 7)-@@! 70++-.5P*! /)*! 1*7549! 7/-91-.17H! (31*7H! 4051*@59*7H! .*=*.*9(*!
+-90-@7H!-91!?@-99594!93.+7!-13?/*1!=3.!?.*?-.-/539!3=!/)*!\-/*.!'0??@2!CITF!K)*!
3J8*(/5<*!3=!/)57!7*(/539!57!/3!*7/-J@57)!-!(3973@51-/*1!/*()95(-@!.*=*.*9(*!=.-+*G3.6!
=3.!-@@!1*7549!?-.-+*/*.7!-91!59=.-7/.0(/0.*!(3+?39*9/7H!/)*.*J2!-<351594!.*?*/5/5<*!
(5/-/539!3=!7/-91-.17!59!70J7*V0*9/!7*(/5397!3=!/)*!CITF!
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K)*!CIT!7)-@@!(@*-.@2! 51*9/5=2! /)*!-13?/*1!1*7549!(.5/*.5-H!(3..*7?391594!.*=*.*9(*!
7/-91-.17H!-91!-??@5(-J@*!(31-@!?.3<575397!=3.!5915<510-@!727/*+!(3+?39*9/7F!>9!(-7*7!
G)*.*! ?.38*(/E7?*(5=5(! .*V05.*+*9/7! 9*(*775/-/*! 1*<5-/539! =.3+! 7/-91-.1! (31-@!
?.3<575397! 3.! (3++39@2! -13?/*1! *9459**.594! ?.-(/5(*7H! /)*! CIT! 7)-@@! ?.3<51*!
-1*V0-/*!/*()95(-@!807/5=5(-/539!-91!70??3./594!.-/539-@*!=3.!70()!1*<5-/5397F!

K)*! =3@@3G594! (31*7H! 7/-91-.17H! +-90-@7H! 4051*@59*7H! -91! .*=*.*9(*7! +-2! J*!
(39751*.*1!10.594!?.*?-.-/539!3=!/)*!CITH!59(@01594!J0/!93/!@5+5/*1!/3Q!!

E)J)(!H&'/G$!=&+/#,!

!
!"#$%&P('*&5%4.E,&;%6.8-&&

@&16&,*,)$ 8*/*+*,;*$@&2*$H$
I-,:-"$

@&11&,"4$-2&6)*2$0*59>,$
7*+9&2$

6*7#?%!`</#',$#7?$7#%! IRb__-!['<7'(! 94:14!V%'#,!

.'$%#!D#%'$5%<$!R('<$!OI&B&(P! IRb__-!['<7'(!! 94!V%'#,!

.'$%#!D#%'$5%<$!R('<$!OR#*?%,,!
Y!_Y[!?*5;*<%<$,P$ IRb__-!['<7'(!! 94!V%'#,!

D#'<,5&,,&*<!['&<,! IRb__-!['<7'(!! 94!A%'#,!

H&,$#&87$&*<!T%$@*#F! IRb__-!['<7'(!! 94!A%'#,!
6%#B&?%!)%,%#B*&#,!$
O_6)GSM6)GI.)P! IRb__-!['<7'(!! K1:94!A%'#,!

R75;!b*7,%!6$#7?$7#%,! IRb__-!['<7'(!! 94!A%'#,!
R75;&<>!['?=&<%#A!Y!_j7&;5%<$!
O_Y[P! IRb__-!['<7'(!! K1!A%'#,!

6I"H"E!`<,$#75%<$'$&*<!Y!
"7$*5'$&*<!6A,$%5,$

`<+7,$#A!R#'?$&?%!G!
-_[!
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K4:K1!A%'#,!
!

E)J)0!Z<%&+!H&A<$,!M''&''A&$%!"+/%&+/<!

!"#$%&P(F*&^"0%6&5%G",-&K44%44G%,0&&

@&16&,*,)$ 8*/*+*,;*$@&2*$H$
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R%#!I';&$'!67;;(A!$
OH*5%,$&?P!

IRb__-!['<7'(k!
! K91!(;?+!

R%#!I';&$'!67;;(A!$
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IRb__-!['<7'(k!
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/)*!T*(2(@*1!G-/*.!7)-@@!J*!7*?-.-/*@2!(39751*.*1F!!

K)*! V0-@5/2! 3=! .*(2(@*1! G-/*.! 7)-@@! (39=3.+! /3! -??@5(-J@*! 7/-91-.17! -91! *91E07*!
.*V05.*+*9/7F! $1*V0-/*! +395/3.594H! +*/*.594H! -0/3+-/539H! J-(6=@3GE?.*<*9/539!
+*-70.*7H!-91!51*9/5=5(-/539!?.3/3(3@7!7)-@@!J*!59(3.?3.-/*1!G5/)59!/)*!727/*+!1*7549F!
K)*! CIT! 7)-@@! -@73! *7/-J@57)! /)*! 3<*.-@@! .*(2(@*1EG-/*.! 0/5@5P-/539! *==5(5*9(2! -91!
.*10(/539!59!=.*7)G-/*.!1*?*91*9(2!?.3?37*1!091*.!/)*!?.38*(/F!
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E)b!\PB!2+<A&:#+6!

K)*! CIT! 7)-@@! *7/-J@57)! -! (3+?.*)*975<*! 3?*.-/539! -91! +-59/*9-9(*! =.-+*G3.6!
(3<*.594! +-9?3G*.! 1*?@32+*9/H! ?.*<*9/5<*! Y! ?.*15(/5<*! +-59/*9-9(*H! -77*/!
+-9-4*+*9/! 727/*+7H! .*7*.<35.! (@*-9594H! AT\! .*10(/539H! *+*.4*9(2! .*7?397*H!
G-/*.EV0-@5/2!70.<*5@@-9(*H!'?-.*!?)5@373?)2!-91!'B$C$!3?*.-/539F!

!"#$%&P()F*&>W:&U6"G%S86?&?%D&=8,4.-%6"0.8,4&&

@-)*>&+4$ N*4$@&,592*+-)9&,5$

R#%B%<$&B%!Y!R#%+&?$&B%!['&<$%<'<?%!! 6?=%+7(%+!R#*>#'5!O['<+'$*#AP!

.'$%#!i7'(&$A!D%,$&<>!! )*7$&<%!$%,$&<>!',!;%#!IRb__-!S7&+%(&<%,!

6I"H"!*;%#'$&*<!! I*<$&<7*7,![*<&$*#&<>!

_5%#>%<?A!)%,;*<,%!! I*<$&<>%<?A!R('<!!!

_<%#>A!['<'>%5%<$!! _//&?&%<$!D#'?F&<>!!

6;'#%!R=&(*,*;=A! D%<$'$&B%!,?=%+7(%!
!

E)c!"M=^f!P!\=^f!M''&''A&$%!

K)57! 7*(/539! 7)-@@! *7/-J@57)! /)*! ?)-7*EG57*! B-?5/-@! OD?*915/0.*! ,B$IOy:! -91!
X?*.-/539-@!OD?*915/0.*!,XIOy:!=3.!/)*!?.3?37*1!G-/*.E70??@2!59=.-7/.0(/0.*!727/*+F!
K)*! -77*77+*9/! 7)-@@! 59(@01*! -@@! (5<5@H! *@*(/.3+*()-95(-@H! /.-97+577539H! 7/3.-4*H!
157/.5J0/539H! -0/3+-/539H! 0/5@5/2H! -91! -@@5*1! 59=.-7/.0(/0.*! (3+?39*9/7! .*V05.*1! =3.!
1*<*@3?+*9/!-91!3?*.-/539!3=!/)*!(3+?@*/*!727/*+F!

K)*!(37/!*7/5+-/539!7)-@@!J*!J-7*1!39!-??@5(-J@*!'()*10@*!3=!T-/*7!,'3T:H!-??.3<*1!
+-.6*/!.-/*7H!.*(*9/!(3+?-.-J@*!?.38*(/7H!3.!3/)*.!-((*?/*1!*7/5+-/539!+*/)313@345*7!
-13?/*1! J2! /)*! 5+?@*+*9/594! -4*9(2F! K)*! CIT! 7)-@@! (@*-.@2! 7?*(5=2! /)*! J-757! 3=!
*7/5+-/539H! 2*-.! 3=! ?.5(594H! (39/594*9(5*7H! *7(-@-/539! ?.3<575397H! -91! -??@5(-J@*!
/-D*7Z10/5*7!(39751*.*1!59!/)*!(37/!-77*77+*9/F!

K)*! B$IOy! -77*77+*9/! 7)-@@! (3<*.! 59/-6*! 727/*+7H! /.-97+577539! +-597H! \KIH!
?0+?594!727/*+7H!.*7*.<35.7H!157/.5J0/539!9*/G3.6H!<-@<*7!-91!-??0./*9-9(*7H!0/5@5/2!
(.3775947H!'B$C$!727/*+7H!*@*(/.5(-@!59=.-7/.0(/0.*H!-91!-773(5-/*1!75/*E1*<*@3?+*9/!
G3.67F! K)*! XIOy! -77*77+*9/! 7)-@@! 59(@01*! ?3G*.! (3970+?/539H! ()*+5(-@!
(3970+?/539H! +-9?3G*.H! ?.*<*9/5<*! +-59/*9-9(*H! @-J3.-/3.2! /*7/594H! 'B$C$!
3?*.-/539H!-91!-77*/E+-59/*9-9(*!.*V05.*+*9/7F!

K)*!CIT!7)-@@!-@73!*7/-J@57)!?)-7*EG57*!59<*7/+*9/!?@-99594!-91!-77*77!@394E/*.+!
3?*.-/539-@!707/-59-J5@5/2!(39751*.594!*9*.42!*==5(5*9(2H!AT\!.*10(/539H!-0/3+-/539H!
.*(2(@*1EG-/*.!59/*4.-/539H!@5=*(2(@*!-77*/E+-9-4*+*9/!.*V05.*+*9/7!Y!(37/594F!!
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!"#$%&P()P*&="N%]&W&>N%]&K44%44G%,0&?%D&=8,4.-%6"0.8,4&&

@-)*>&+4$ N*4$@&,592*+-)9&,5$

I&B&(!`</#',$#7?$7#%! .DRE!#%,%#B*&#,E!?='58%#,E!87&(+&<>,!

R&;%(&<%!`</#',$#7?$7#%! D#'<,5&,,&*<!Y!+&,$#&87$&*<!<%$@*#FE!
['<=*(%,E!I='58%#,!%$?C!!

_(%?$#*5%?='<&?'(!6A,$%5,! R75;,E!5*$*#,E!c'(B%,E!%(%?$#&?'(!,A,$%5,!
%$?E!!

"7$*5'$&*<!Y!6I"H"! [*<&$*#&<>!'<+!?*<$#*(!,A,$%5,!

[%$%#&<>!6A,$%5,! Z7(F!Y!R(*$!(%B%(![%$%#&<>!

]$&(&$A!`</#',$#7?$7#%! R*@%#!,7;;(A!'<+!7$&(&$A!@*#F,!

-Y[!I*,$! R*@%#E!?=%5&?'(,E!5'<;*@%#E!5'&<$%<'<?%!

M&/%?A?(%!)%;('?%5%<$! M*<>:$%#5!',,%$!#%;('?%5%<$!;#*B&,&*<E!
",,%$!+%;#%?&'$&*<E!`</('$&*<!Y!%,?'('$&*<,C!!

!

E)(d!"3&.6F/'%!2#+!B<$,<%#+I!H&F/K&+<5F&')!

K)*! CIT! 7)-@@! 59(@01*! -@@! /*()95(-@! 1*@5<*.-J@*7H! 1*7549! 13(0+*9/7H! (-@(0@-/5397H!
1.-G5947H! 59<*7/54-/5397H!-??.3<-@7H!-91!70??3./594!7/015*7!9*(*77-.2! =3.! /*()95(-@!
-??.-57-@H! 5+?@*+*9/-/539H! 3?*.-/539H! -91! =0/0.*! .*=*.*9(*! 3=! /)*! ?.3?37*1! G-/*.E
70??@2!727/*+F!$@@!70J+5775397!7)-@@!J*!(39757/*9/!G5/)!/)*!-13?/*1!1*7549!(.5/*.5-H!
?)-7*EG57*! 1*+-91! -77*77+*9/H! )21.-0@5(! -9-@2757H! .*(2(@*1EG-/*.! 59/*4.-/539!
=.-+*G3.6H!-91!-??@5(-J@*!BI#OOXZ">'!7/-91-.17!-13?/*1!091*.!/)*!CITF!

!"#$%&P()T*&:",-"086D&5%$.%16"#$%&=C%/?$.40&&

!"#$%&! 0*"9B*+-O"*5! @E*;F5!
K! .'$%#!H%5'<+!",,%,,5%<$!OR=',%:@&,%!Y!]($&5'$%P! !!
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J)(!M5#-%!%3/'!"3<>%&+7!

K)57! ()-?/*.! 30/@59*7! /)*! /*()95(-@! .*V05.*+*9/7H! ?@-99594! ?)5@373?)2H! *9459**.594!
*D?*(/-/5397H! 1*7549! 43<*.9-9(*! =.-+*G3.6H! -91! +595+0+! 1*@5<*.-J@*7! =3.!
?.*?-.-/539!3=!/)*!'*G*.-4*!A*/G3.6H!'*G-4*!K.*-/+*9/!I@-9/!,'KI:H!-91!B3++39!
O==@0*9/!K.*-/+*9/!I@-9/!,BOKI:!(3+?39*9/7!3=!/)*!C*/-5@*1!I.38*(/!T*?3./!,CIT:!=3.!
59/*4.-/*1!59107/.5-@Z+-90=-(/0.594!(@07/*.7!091*.!/)*!'()*+*F!

K)*! ()-?/*.! 57! 59/*91*1! /3! =09(/539! -7! -! /*()95(-@! 4051-9(*! 13(0+*9/! -91! CIT!
?.*?-.-/539! =.-+*G3.6! =3.! ?@-99594H! 1*7549H! -??.-57-@H! 5+?@*+*9/-/539H! 3?*.-/539H!
+-59/*9-9(*H!-91!*<-@0-/539!3=!7*G*.-4*!-91!G-7/*G-/*.E+-9-4*+*9/!59=.-7/.0(/0.*!
727/*+7! G5/)59! >9107/.5-@! B5/5*7H! >9107/.5-@! N-90=-(/0.594! B@07/*.7H! >9/*4.-/*1!
>9107/.5-@!K3G97)5?7H!>9107/.5-@!I-.67H!-91!-773(5-/*1!*(393+5(E1*<*@3?+*9/!P39*7F!

K)*! CIT! 7)-@@! 1*+397/.-/*! /)-/! /)*! ?.3?37*1! 7()*+*! 57! (-?-J@*! 3=! -1*V0-/*@2!
(3@@*(/594H!(39<*2594H!/.*-/594H!.*07594H!-91!7-=*@2!157?37594!/)*!?.38*(/*1!13+*7/5(!
7*G-4*!-91!59107/.5-@!*==@0*9/!4*9*.-/*1!G5/)59!/)*!>9107/.5-@!I-.6!-(.377!-@@!?)-7*7!
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K)*! CIT! 7)-@@! =0./)*.! *7/-J@57)! /)-/! /)*! ?.3?37*1! 7*G*.-4*! -91! G-7/*G-/*.E
+-9-4*+*9/! 59=.-7/.0(/0.*! )-7! J**9! ?@-99*1! /3! +-D5+5P*! /.*-/*1EG-/*.! .*07*!
?3/*9/5-@H! .*10(*! 1*?*91*9(2! 39! =.*7)G-/*.! 730.(*7H! 5+?.3<*! 3<*.-@@! G-/*.E07*!
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(5.(0@-.!G-/*.!*(393+2H!G-7/*G-/*.!.*(2(@594H!-91!.*730.(*!.*(3<*.2!59!-((3.1-9(*!
G5/)!-??@5(-J@*!*9<5.39+*9/-@!.*40@-/5397H!BIB"Z'IB"!.*V05.*+*9/7H!-91!@394E/*.+!
707/-59-J5@5/2!3J8*(/5<*7!3=!/)*!>9107/.5-@!B5/2F!!!

J)0!"#$.&>%!1#%&7!

K)*! '*G*.-4*! A*/G3.6H! '*G-4*! K.*-/+*9/! I@-9/! ,'KI:H! -91! B3++39! O==@0*9/!
K.*-/+*9/! I@-9/! ,BOKI:! 59=.-7/.0(/0.*! =3.! /)*! ?.3?37*1! >9107/.5-@! I-.6! 7)-@@! J*!
?@-99*1!-7!-9!59/*4.-/*1!G-7/*G-/*.E+-9-4*+*9/!0/5@5/2!727/*+!1*7549*1!/3!*970.*!
7-=*! (3@@*(/539H! (39<*2-9(*H! /.*-/+*9/H! .*07*H! -91! 157?37-@! 3=! 13+*7/5(! 7*G-4*H!
59107/.5-@!*==@0*9/H!(3++*.(5-@!G-7/*G-/*.H!-91!0/5@5/2!G-7/*G-/*.!4*9*.-/*1!G5/)59!/)*!
?@-99594!-.*-F!

K)*!?.3?37*1!59=.-7/.0(/0.*!7)-@@!J*!?@-99*1!/3!70??3./!/)*!?.38*(/*1!1*<*@3?+*9/!3=!
/)*! >9107/.5-@! I-.6! -(.377! -@@! ?)-7*7! -91! 0?! /3! /)*! -13?/*1! 1*7549! )3.5P39! G)5@*!
*970.594! (3+?@5-9(*! G5/)! -??@5(-J@*! *9<5.39+*9/-@! .*40@-/5397H! 7*.<5(*E@*<*@!
J*9()+-.67H!-91!3?*.-/539-@E?*.=3.+-9(*!.*V05.*+*9/7F!

K)*! ?.3?37*1! 727/*+! -.()5/*(/0.*! 7)-@@! J.3-1@2! (3+?.57*! 091*.4.3091! 7*G*.-4*!
(3@@*(/539! 9*/G3.67H! /.096! -91! 59/*.(*?/3.! 7*G*.! 727/*+7H! 59107/.5-@! *==@0*9/!
(39<*2-9(*!727/*+7H!7*G-4*!-91!*==@0*9/!?0+?594!7/-/5397H! .57594!+-597H!'*G-4*!
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K.*-/+*9/! I@-9/7! ,'KI7:H! B3++39! O==@0*9/! K.*-/+*9/! I@-9/7! ,BOKI7:H! 7@014*E
+-9-4*+*9/! 727/*+7H! /.*-/*1EG-/*.! 7/3.-4*! 727/*+7H! .*(2(@*1EG-/*.! 157/.5J0/539!
727/*+7H! 3130.E(39/.3@! 727/*+7H! 597/.0+*9/-/539! 727/*+7H! -91! 'B$C$EJ-7*1!
+395/3.594!-91!(39/.3@!727/*+7F!

K)*!?@-99594!?)5@373?)2!7)-@@!?.53.5/5P*Q!

•! O9<5.39+*9/-@@2!(3+?@5-9/!G-7/*G-/*.!+-9-4*+*9/!
•! N-D5+5P-/539!3=!4.-<5/2EJ-7*1!(39<*2-9(*!727/*+7!
•! '*4.*4-/539!3=!13+*7/5(!7*G-4*!-91!59107/.5-@!*==@0*9/!7/.*-+7!
•! T*@5-J@*!-91!*9*.42E*==5(5*9/!3?*.-/539!
•! N595+5P-/539!3=!09/.*-/*1!157()-.4*!-91!3<*.=@3G!(3915/5397!
•! N-D5+5P-/539!3=!/.*-/*1EG-/*.!.*07*!?3/*9/5-@!
•! T*10(/539!59!=.*7)G-/*.!1*?*91*9(2!
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WATER MANAGEMENT
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,(*;%!;#*$%?$&*<E!%<%#>A!+&,,&;'$&*<!
'##'<>%5%<$,!%$?C!!!

]$&(&$A!6=&/$&<>!Y!)%,$*#'$&*<!
]$&(&$A!#%(*?'$&*<E!#*'+!#%,$*#'$&*<E!
;'B%5%<$!#%&<,$'$%5%<$E!('<+,?';&<>!
#%,$*#'$&*<!%$?E!',!';;(&?'8(%C!!

[*<&$*#&<>!Y!65'#$!`</#',$#7?$7#%!
W(**+:@'#<&<>!,A,$%5,E!/(*@:5*<&$*#&<>!
,A,$%5,E!#'&</'((:5*<&$*#&<>!,A,$%5,E!S`6!
&<$%>#'$&*<!

-Y[!I*,$! R*@%#E!5'<;*@%#E!5'&<$%<'<?%!I*,$!%$?C!!
!

])b!"3&.6F/'%!2#+!B<$,<%#+I!H&F/K&+<5F&')!!

K)*!CIT!7)-@@!59(@01*!-@@!/*()95(-@!1*@5<*.-J@*7H!)21.3@345(-@!-77*77+*9/7H!)21.-0@5(!
(-@(0@-/5397H! *9459**.594! 1.-G5947H! 59<*7/54-/5397H! (37/! -77*77+*9/7H! 7/-/0/3.2!
(39751*.-/5397H! -91! 70??3./594! 13(0+*9/7! 9*(*77-.2! =3.! /*()95(-@! -??.-57-@H!
5+?@*+*9/-/539H!3?*.-/539H!+-59/*9-9(*H!-91!=0/0.*!.*=*.*9(*!3=!/)*!?.3?37*1!'/3.+!
\-/*.!C.-59-4*!59=.-7/.0(/0.*F!

$@@!70J+5775397!7)-@@!J*!(39757/*9/!G5/)!/)*!-13?/*1!1*7549!(.5/*.5-H!.-59=-@@!-9-@2757H!
.093==!-77*77+*9/H!)21.-0@5(!1*7549!=.-+*G3.6H!4.-1594!7/.-/*42H!=@331E+-9-4*+*9/!
?)5@373?)2H! -??@5(-J@*! BI#OOX! 4051*@59*7H! >TB! (31*7H! ">'! (31*7H! *9<5.39+*9/-@!
.*V05.*+*9/7H!-91!3/)*.!-13?/*1!7/-91-.17!091*.!/)*!CITF!

!"#$%&V(\*&:",-"086D&5%$.1%6"#$%4&=C%/?$.40&

!"#$
%&#$ I-,2-)&+4$0*"9B*+-O"*$ @&16"9-,;*$
$ ?#$7"-,,9,>U$.,B*5)9>-)9&,5$K$0*59>,$D-595! !

K! ";;#*B%+![',$%#!R('<!G!M'<+:7,%!R('<! p!
J! R('<<&<>!b*#&d*<!Y!H%B%(*;5%<$!R=',&<>!",,%,,5%<$! p!

9! D*;*>#';=&?'(!67#B%AE!I*<$*7#!R('<!Y!_X&,$&<>!H#'&<'>%!
",,%,,5%<$! p!

0! )'&</'((!"<'(A,&,E!I'$?=5%<$!H%(&<%'$&*<!Y!)7<*//!",,%,,5%<$! p!
1! bA+#*(*>&?'(!Y!bA+#'7(&?!H%,&><!Z',&,!)%;*#$! p!
3! H%,&><!I#&$%#&'E!I*+%,!Y!6$'<+'#+,!6$'$%5%<$! p!
Q! 6%#B&?%!M%B%(!Z%<?=5'#F!I*5;(&'<?%!6$'$%5%<$! p!
$ D#$!)&+1$S-)*+$0+-9,->*$%*)M&+F$K$P42+-:"9;$.,/+-5)+:;):+*! !
L! 6$*#5!.'$%#!H#'&<'>%!T%$@*#F!H%,&><!)%;*#$! p!

N! H#'&<'>%!M'A*7$!H#'@&<>,E!I'$?=5%<$!R('<!Y!H#'&<'>%!n*<&<>!
R('<! p!
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!

##0!
!
!

K4! bA+#'7(&?!R#*/&(%,E!M*<>&$7+&<'(!6%?$&*<,!Y!I*5;7$'$&*<!6=%%$,! p!
KK! H#'&<!DA;%!6%(%?$&*<!Y!bA+#'7(&?!H%,&><!^7,$&/&?'$&*<! p!
KJ! )*'+,&+%!H#'&<'>%E!6$*#5!.'$%#!`<(%$!Y!['<=*(%!H%$'&(,! p!

K9! D#7<F!H#'&<,E!I7(B%#$,E!I#*,,:H#'&<'>%!6$#7?$7#%,!Y!-7$/'((!
H%,&><! p!

K0! ]$&(&$A!I#*,,&<>E!)*'+!I#*,,&<>!Y!I*##&+*#!I**#+&<'$&*<!H%$'&(,! p!
K1! 6$*#5!.'$%#!R75;&<>!6A,$%5!H%,&><!@=%#%B%#!';;(&?'8(%! p!
K3! _#*,&*<!R#*$%?$&*<E!6?*7#:I*<$#*(!Y!W(**+:['<'>%5%<$![%',7#%,! p!
$ @#$!:5)-9,-O"*$0+-9,->*$K$!1-+)$.,/+-5)+:;):+*$!45)*15! !

KQ! )'&<@'$%#!b'#B%,$&<>E!)%?='#>%!Y!6]H6!G!.6]H!`<$%>#'$&*<!
W#'5%@*#F! p!

KL! W(**+!)*7$&<>E!_X$%#<'(!I'$?=5%<$!Y!.'$%#(*>>&<>![&$&>'$&*<!
",,%,,5%<$! p!

KN! [*<&$*#&<>E!6I"H"!Y!W(**+!.'#<&<>!W#'5%@*#F!@=%#%B%#!
';;(&?'8(%! p!

J4! S`6:Z',%+!]$&(&$A![';;&<>!Y!",,%$!['<'>%5%<$!W#'5%@*#F! p!
! 0#$@&5)9,>U$.16"*1*,)-)9&,$K$JKI$L+-1*M&+F! !
JK! R#*\%?$!I*,$!_,$&5'$&*<E!Z-i!Y!M&/%?A?(%!-Y[!",,%,,5%<$! p!
JJ! -Y[!R=&(*,*;=AE!H%,&($&<>!Y!R#%B%<$&B%!['&<$%<'<?%!W#'5%@*#F! p!
J9! _<B&#*<5%<$'(!Y!6$'$7$*#A!I*5;(&'<?%!",,%,,5%<$! p!

J0! )&,F!",,%,,5%<$E!`5;(%5%<$'$&*<!6?=%+7(%!Y!HR)!I*5;(&'<?%!
6$'$%5%<$! p!
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!
!

a)(!M5#-%!%3/'!"3<>%&+7!

K)57!()-?/*.!30/@59*7!/)*!.*V05.*+*9/7!-91!/*()95(-@!*D?*(/-/5397!=3.!/)*!'3@51!\-7/*!
N-9-4*+*9/!,'\N:!(3+?39*9/!3=!/)*!C*/-5@*1!I.38*(/!T*?3./!,CIT:!/3!J*!70J+5//*1!
J2! /)*! '/-/*Z'I%Z5+?@*+*9/594! -4*9(2F! >/! 7*.<*7! -7! /)*! .*=*.*9(*! =.-+*G3.6! =3.!
?.*?-.-/539!-91!/*()95(-@!*<-@0-/539!3=!/)*!?.3?37*1!'\N!727/*+!=3.!/)*!>9107/.5-@!
I-.6!091*.!"#$%&$!'()*+*F!

K)*!()-?/*.!-5+7!/3!*970.*!1*<*@3?+*9/!3=!-9!59/*4.-/*1H!707/-59-J@*H!*==5(5*9/H!-91!
=0/0.*E.*-12! '3@51! \-7/*! N-9-4*+*9/! 727/*+! (3<*.594! G-7/*! 4*9*.-/539!
-77*77+*9/H!(3@@*(/539H!7*4.*4-/539H!/.-97?3./-/539H!?.3(*77594H!.*(2(@594H!/.*-/+*9/H!
157?37-@H!+395/3.594H!-91!597/5/0/539-@!+-9-4*+*9/F!

K)*!CIT!7)-@@!1*+397/.-/*!/)-/!/)*!?.3?37*1!'\N!727/*+!57!(-?-J@*!3=!+-9-4594!
+095(5?-@!73@51!G-7/*H!59107/.5-@!939E)-P-.1307!G-7/*H!(3++*.(5-@!G-7/*H!)3./5(0@/0.*!
G-7/*H! 59*./!G-7/*H!-91!3/)*.! 51*9/5=5*1!G-7/*!7/.*-+7!4*9*.-/*1!G5/)59! /)*!?.38*(/!
-.*-!-(.377!-@@!1*<*@3?+*9/!?)-7*7!-91!0?!/3!/)*!-13?/*1!1*7549!)3.5P39F!!

!
a)0!"#$.&>%!1#%&7!

"#$%&$! '()*+*! *9<57-4*7! /)*! 1*<*@3?+*9/! 3=! =0/0.*E.*-12H! 707/-59-J@*H! -91!
*==5(5*9/!>9107/.5-@!I-.67!G5/)!)54)EV0-@5/2!59=.-7/.0(/0.*!-5+*1!-/!*9)-9(594!59107/.5-@!
?.310(/5<5/2H! 3?*.-/539-@! .*@5-J5@5/2H! -91! @394E/*.+! .*730.(*! *==5(5*9(2F! K)*!
59=.-7/.0(/0.*!=.-+*G3.6!7)-@@!59(@01*!59/*4.-/*1!(3.*!0/5@5/5*7!70()!-7!59/*.9-@!.3-17H!
091*.4.3091! 0/5@5/2! 9*/G3.67H! 1.-59-4*! 727/*+7H! (3++39! /.*-/+*9/! =-(5@5/5*7H! >BK!
59=.-7/.0(/0.*H!-91!-1+5957/.-/5<*!727/*+7F!B39751*.594!G-/*.!-91!?3G*.!59=.-7/.0(/0.*!
-7!+-83.!@5=*(2(@*!(37/!(3+?39*9/7H!/)*!?@-99594!-??.3-()!7)-@@!?.53.5/5P*!*==5(5*9(2H!
.*75@5*9(*H!707/-59-J5@5/2H!-91!*-7*!3=!3?*.-/5397F!

K)*! '3@51! \-7/*! N-9-4*+*9/! 727/*+! =3.! /)*! ?.3?37*1! >9107/.5-@! I-.6! 7)-@@! J*!
?@-99*1!-7!-9!59/*4.-/*1!0/5@5/2!-91!*9<5.39+*9/-@E+-9-4*+*9/!=.-+*G3.6!*970.594!
*==5(5*9/! (3@@*(/539H! 7*4.*4-/539H! /.-97?3./-/539H! /.*-/+*9/H! .*(3<*.2H! .*(2(@594H! -91!
7(5*9/5=5(! 157?37-@! 3=! 73@51! G-7/*F! K)*! ?@-99594! ?)5@373?)2! 7)-@@! *+?)-75P*! G-7/*!
+595+5P-/539H! 730.(*! 7*4.*4-/539H! (5.(0@-.E*(393+2! ?.59(5?@*7H! .*730.(*! .*(3<*.2H!
(3+?37/594H! .*(2(@594H! *9*.42! .*(3<*.2H! -91! .*10(/539! 3=! @-91=5@@! 1*?*91*9(2F!
'*?-.-/*! -77*77+*9/! -91! ?@-99594! 7)-@@! J*! 091*./-6*9! =3.! J531*4.-1-J@*! G-7/*H!
.*(2(@-J@*! G-7/*H! 59*./! G-7/*H! 59107/.5-@! 939E)-P-.1307! G-7/*H! -91! 13+*7/5(!
)-P-.1307!G-7/*F!

K)*!?.3?37*1!'\N!-.()5/*(/0.*!+-2! 59(@01*!G-7/*E7/3.-4*! 59=.-7/.0(/0.*H!?.5+-.2!
(3@@*(/539! 727/*+7H! /.-97=*.! 7/-/5397H! N-/*.5-@! T*(3<*.2! W-(5@5/5*7! ,NTW7:H!
(3+?37/594ZJ53! +*/)-9-/539! =-(5@5/5*7H! G-7/*E?.3(*77594! ?@-9/7H! 7-95/-.2! @-91=5@@!
=-(5@5/5*7H! >BKE*9-J@*1! +395/3.594! 727/*+7H! -91! -773(5-/*1! /.-97?3./-/539!
59=.-7/.0(/0.*F!
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#!"!
!
!

K)*!'\N!?@-9!?.*?-.-/539!57!J-7*1!39!-!(3+?@*/*!.*<5*G!-91!091*.7/-91594!3=!/)*!
7?*(5-@! =*-/0.*7! 3=! /)*! ?.38*(/F! S91*.7/-91594! /)*! +-83.! 730.(*7! 4*9*.-/594! 73@51!
G-7/*7H!/2?*!3=!G-7/*H!?)275(-@!-91!()*+5(-@!()-.-(/*.57/5(7!3=!/)*!73@51!G-7/*!-!'3@51!
\-7/*!N-9-4*+*9/!I@-9!)-7!J**9!?.*?-.*1F!C5==*.*9/!+-9-4*+*9/!=3.!15==*.*9/!/2?*!
3=! G-7/*7! @56*! N095(5?-@! '3@51! \-7/*! ,N'\:H! *EG-7/*H! "53EN*15(-@! \-7/*H!
B397/.0(/539! -91! C*+3@5/539!\-7/*H! #-P-.1307! -91! X/)*.!\-7/*7H! "-//*.2! G-7/*!
N-9-4*+*9/!I@-97!-.*!1*<*@3?*1!091*.!/)*!0+J.*@@-!3=!'3@51!\-7/*!N-9-4*+*9/!
I@-9F!>9107/.5-@!G-7/*!+-9-4*+*9/!-//.-(/7!/3/-@@2!15==*.*9/!/2?*7!3=!-??.3-()!-91!5/7!
<*.2!59107/.2!7?*(5=5(F!O91!/3!*91!+-9-4*+*9/!?@-97!=3.!-@@!73@51!G-7/*!G)5()!G5@@!J*!
4*9*.-/*1!59!/)*!>9107/.5-@!I-.6!-.*!(39751*.*1F!!

•! C*<*@3?+*9/!3=!-??.3-()!=3.!G-7/*!+-9-4*+*9/!-91!7*.<5(*!@*<*@7F!
•! O7/5+-/*7!3=!V0-9/5/2!3=!73@51!G-7/*!*D?*(/*1!/3!J*!4*9*.-/*1!3<*.!/)*!?@-99594!

)3.5P39! -91! *<3@<594! /)*! 3<*.-@@! -??.3-()! /3G-.17! *==*(/5<*! -91! 7-=*!
+-9-4*+*9/F!

•! ".3-1! -77*77+*9/! 3=! 59=.-7/.0(/0.*! =3.! (3@@*(/539H! /.-97?3./H! /.*-/+*9/!
,59(@01594!.*(2(@594:!-91!7-=*!157?37-@!3=!+095(5?-@!73@51!G-7/*F!

•! C*7549594!G-7/*!+-9-4*+*9/!727/*+!091*.!/)*!?-.-154+!3=!-9!*(3E59107/.5-@!
?-.6! =3.!+-D5+5P594!G-7/*! .*(2(@594! -91! .*730.(*! .*(3<*.2! -+394! 15==*.*9/!
59107/.5-@!095/7F!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! /*()95(-@! J-757! =3.! ?)-7*EG57*! 59=.-7/.0(/0.*!
1*<*@3?+*9/H! 3?*.-/539-@! 707/-59-J5@5/2H! *9<5.39+*9/-@! (3+?@5-9(*H! -91! @394E/*.+!
.*75@5*9(*!3=!/)*!?.3?37*1!'\N!727/*+F!

!
!"#$%&'F)C+'>/:"B.1"D&'04-":'E.21&'6./.#&9&/1'G0E6H'0<21&9';%B5"1&B1$%&'
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!

a)8!H&'/G$!N<'/'!

K)57!7*(/539!7)-@@!*7/-J@57)!/)*!3<*.-@@!?@-99594!?)5@373?)2H!1*7549!(.5/*.5-H!3?*.-/539-@!
3J8*(/5<*7H! -91!+595+0+! 7*.<5(*! @*<*@! .*V05.*+*9/7! =3.! /)*! ?.3?37*1!'3@51!\-7/*!
N-9-4*+*9/! ,'\N:! 727/*+F!K)*!CIT! 7)-@@! 1*=59*! /)*! -13?/*1! ?@-99594! )3.5P39H!
G-7/*E4*9*.-/539! ?.38*(/5397H! G-7/*! ()-.-(/*.5P-/539! +*/)313@342H! (3@@*(/539!
?)5@373?)2H!/.-97?3./-/539!=.-+*G3.6H!?.3(*77594!7/.-/*42H!*9<5.39+*9/-@!7-=*40-.17H!
-91!7*.<5(*E@*<*@!3J8*(/5<*7!=3.!/)*!'\N!727/*+F!

a)8)(!=F<$$/$G!9#+/_#$!P!H&K&F#>A&$%!=3<'/$G!

K)*!CIT!7)-@@!1*=59*!/)*!-13?/*1!?@-99594!)3.5P39H!59/*.+*15-/*!1*<*@3?+*9/!7/-4*7H!
-91!?)-7*EG57*!59=.-7/.0(/0.*!-04+*9/-/539!7/.-/*42!(39751*.594!?.38*(/*1!59107/.5-@!
4.3G/)H!@-91!1*<*@3?+*9/!?-//*.9H!-91!=0/0.*!*D?-97539!.*V05.*+*9/7!3=!/)*!>9107/.5-@!
B5/2F!

a)8)0!N<'/'!#2!=#>-F<%/#$!P!*$,-'%+/<F!4+#:%3!=+#@&.%/#$!

K)*!CIT!7)-@@!*7/-J@57)! /)*!+*/)313@342!-91!-770+?/5397!-13?/*1! =3.!*7/5+-/594!
.*751*9/!?3?0@-/539H!=@3-/594!?3?0@-/539H!G3.6*.!?3?0@-/539H!59107/.5-@!3((0?-9(2H!-91!
=0/0.*!59107/.5-@!4.3G/)!J-7*1!39!/)*!-??.3<*1!+-7/*.!?@-9!-91!?.3?37*1!59107/.5-@!
/2?3@345*7F!

a)8)8!Z<'%&!4&$&+<%/#$!P!"3<+<.%&+/_<%/#$!B&%3#,#F#GI!

K)*!CIT!7)-@@!*7/-J@57)!/)*!+*/)313@342!-13?/*1!=3.!?)-7*EG57*!-91!0@/5+-/*E2*-.!
G-7/*! V0-9/5=5(-/539! -91! ()-.-(/*.5P-/539! J-7*1! 39! ?.38*(/*1! ?3?0@-/539H! 59107/.5-@!
/2?3@345*7H!@-91!07*!?-//*.9H!(3++*.(5-@!-(/5<5/5*7H!3((0?-9(2!@*<*@7H!-91!-??@5(-J@*!
G-7/*E4*9*.-/539!J*9()+-.67!70??3./*1!/).304)!=5*@1!7/015*7H!7-+?@594H!-91!G-7/*E
(3+?375/539!-9-@2757F!

a)8)E!D#-+.&!D&G+&G<%/#$!=3/F#'#>3I!

K)*!CIT!7)-@@!1*=59*!/)*!730.(*!7*4.*4-/539!?)5@373?)2!=3.!727/*+-/5(!7*?-.-/539!3=!
G-7/*!7/.*-+7!-/!/)*!?359/!3=!4*9*.-/539!/).304)!-!+0@/5EJ59!(3@@*(/539!727/*+!(3<*.594!
J531*4.-1-J@*H! .*(2(@-J@*H! 13+*7/5(! )-P-.1307H! 7-95/-.2H! -91! 7?*(5-@! G-7/*! 59!
-((3.1-9(*!G5/)!-??@5(-J@*!'\N!T0@*7!-91!.*730.(*E.*(3<*.2!3J8*(/5<*7F!

a)8)J!"#FF&.%/#$!P!R+<$'>#+%<%/#$!D%+<%&GI!

K)*!CIT! 7)-@@! *7/-J@57)! -9! *==5(5*9/! -91! *9<5.39+*9/-@@2! (3+?@5-9/! (3@@*(/539! -91!
/.-97?3./-/539! 7/.-/*42! (3<*.594! 133.E/3E133.! (3@@*(/539H! +*()-95P*1! 7G**?594H!
/.-97=*.! 727/*+7H! .30/*! 3?/5+5P-/539H! <*)5(@*! 1*?@32+*9/H! -91! ;I'E*9-J@*1!
+395/3.594!+*()-957+7F!
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#!1!
!
!

a)8)]!Z<'%&!=+#.&''/$G!P!;&'#-+.&!;&.#K&+I!=3/F#'#>3I!

K)*! CIT! 7)-@@! 1*=59*! /)*! G-7/*E?.3(*77594! -91! .*730.(*E.*(3<*.2! ?)5@373?)2!
*+?)-75P594! 7*4.*4-/539H! .*(2(@594H! (3+?37/594H! J53!+*/)-9-/539H! ,T*=07*EC*.5<*1!
W0*@:! TCW! 4*9*.-/539H! G-7/*E/3E*9*.42! 59/*4.-/539H! -91! +-D5+5P-/539! 3=! +-/*.5-@!
.*(3<*.2!/3!+595+5P*!@-91=5@@!1*?*91*9(2F!

a)8)a!T<$,2/FF!P!D./&$%/2/.!H/'>#'<F!L+<A&:#+6!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! =.-+*G3.6! =3.! 7(5*9/5=5(! 157?37-@! 3=! 59*./! G-7/*! -91!
?.3(*77! .*8*(/7! /).304)! *9459**.*1! @-91=5@@! 727/*+7! 59(3.?3.-/594! @*-()-/*!
+-9-4*+*9/H! *9<5.39+*9/-@! 7-=*40-.17H! 4-7! <*9/594H! +395/3.594H! -91! @394E/*.+!
(@370.*!?.3<575397F!

a)8)b!;&F/<5/F/%IC!;&,-$,<$.I!P!;&'/F/&$.&!"+/%&+/<!
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•! N-/*.5-@! (3+?375/539! ,(39(.*/*H! 7/**@H! J.5(67H! 735@H! +-739.2H! G331H!
-7?)-@/H!*/(F:!
•! T*07*!-91!.*(2(@594!?3/*9/5-@!
•! K*+?3.-.2!7/3.-4*!-..-94*+*9/7!
•! C57?37-@!7/.-/*42!
•! >9/*4.-/539!G5/)!-0/)3.5P*1!BYC!G-7/*!.*(2(@594!=-(5@5/5*7!

K)*!CIT!7)-@@!-@73!51*9/5=2!3??3./095/5*7!=3.!.*07*!3=!?.3(*77*1!BYC!G-7/*!59!.3-1!
70J4.-1*H!=5@@594H!@-917(-?594H!-91!939E7/.0(/0.-@!-??@5(-/5397F!

a)])]!;&.I.F<5F&!Z<'%&!D%+&<A'!

K)*!CIT!7)-@@!*7/-J@57)!/)*!.*(2(@-J@*!G-7/*!4*9*.-/539!?3/*9/5-@!G5/)59!/)*!?.38*(/!
-.*-!59(@01594Q!

•! I@-7/5(7!
•! I-?*.!Y!(-.1J3-.1!
•! ;@-77!
•! N*/-@7!
•! K*D/5@*7!
•! I-(6-4594!G-7/*!
•! OEG-7/*!(3+?39*9/7!

K)*!-77*77+*9/!7)-@@!59(@01*Q!

•! \-7/*!7*4.*4-/539!.-/537!
•! T*(3<*.2!*==5(5*9(2!/-.4*/7!
•! N-/*.5-@!T*(3<*.2!W-(5@5/2!,NTW:!(-?-(5/2!-77*77+*9/!
•! T*(2(@594!@596-4*7!G5/)!-0/)3.5P*1!.*(2(@*.7!
•! OIT!(3+?@5-9(*!.*V05.*+*9/7!=3.!?@-7/5(!G-7/*!

K)*! CIT! 7)-@@! -@73! *7/-J@57)! /)*! ?.3?37*1! =.-+*G3.6! =3.! .*730.(*! .*(3<*.2! -91!
.*(2(@594!59/*4.-/539!G5/)59!/)*!59107/.5-@!*(3727/*+F!
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!
!

a)])a!*$&+%!Z<'%&!P!;&'/,-<F!;&@&.%'!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! V0-9/5/2! 3=! 59*./! G-7/*H! 939E.*(2(@-J@*! G-7/*H! 7/.**/!
7G**?594! G-7/*H! ?.3(*77594! .*8*(/7H! -91! .*7510-@! G-7/*! .*V05.594! 7(5*9/5=5(! @-91=5@@!
157?37-@F!

K)*!-77*77+*9/!7)-@@!59(@01*Q!

•! '/.**/!7G**?594!G-7/*!4*9*.-/539!!
•! C.-59!1*75@/594!G-7/*!!
•! U-91=5@@!.*8*(/!V0-9/5/5*7!!
•! >9*./!+-/*.5-@!()-.-(/*.5P-/539!!
•! '*-739-@!-91!3?*.-/539-@!<-.5-/539!!

K)*!CIT!7)-@@!*7/-J@57)!+*-70.*7!/3!+595+5P*!@-91=5@@!1*?*91*9(2!/).304)!5+?.3<*1!
7*4.*4-/539H!.*(2(@594H!?.3(*77594H!-91!.*(3<*.2!727/*+7F!

a)])b!9<_<+,#-'![!H#A&'%/.!9<_<+,#-'!Z<'%&!

\)*.*! -??@5(-J@*H! /)*! CIT! 7)-@@! 7*?-.-/*@2! 51*9/5=2! )-P-.1307! -91! 13+*7/5(!
)-P-.1307!G-7/*!7/.*-+7!4*9*.-/*1!G5/)59!.*751*9/5-@H!(3++*.(5-@H!597/5/0/539-@H!0/5@5/2H!
-91!59107/.5-@!-.*-7F!

>915(-/5<*!G-7/*!7/.*-+7!+-2!59(@01*Q!

•! I-59/!(39/-59*.7!!
•! B)*+5(-@7!-91!73@<*9/7!!
•! "-//*.5*7!!
•! BWU7!-91!/0J*!@54)/7!!
•! '-95/-.2!G-7/*!!
•! #307*)3@1!+*15(-@!G-7/*!!
•! OEG-7/*!!
•! U-J3.-/3.2!G-7/*!!

K)*!CIT!7)-@@!*7/-J@57)Q!

•! '*?-.-/*!(3@@*(/539!+*()-957+7!!
•! K*+?3.-.2!7/3.-4*!-..-94*+*9/7!!
•! #-91@594!-91!/.-97?3./-/539!727/*+7!!
•! U596-4*7!G5/)!-0/)3.5P*1!/.*-/+*9/!-91!157?37-@!=-(5@5/5*7!!
•! B3+?@5-9(*!G5/)!-??@5(-J@*!#-P-.1307!\-7/*!T0@*7!-91!OE\-7/*!T0@*7!!

a)])c!Z<'%&!"3<+<.%&+/_<%/#$!D%-,/&'!

K)*!CIT!7)-@@!59(@01*!1*/-5@*1!G-7/*E()-.-(/*.5P-/539!7/015*7!(3<*.594Q!

•! I)275(-@!()-.-(/*.57/5(7!!
•! B)*+5(-@!()-.-(/*.57/5(7!!
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!

#"!!
!
!

•! N357/0.*!(39/*9/!!
•! "0@6!1*975/2!!
•! B-@3.5=5(!<-@0*!!
•! X.4-95(!=.-(/539!!
•! T*(2(@-J@*!=.-(/539!!
•! >9*./!=.-(/539!!
•! '*-739-@!<-.5-/539!-77*77+*9/!!

K)*!()-.-(/*.5P-/539!7/015*7!7)-@@!?.*=*.-J@2!J*!70??3./*1!/).304)Q!

•! W5*@1!7-+?@594!!
•! \-7/*!-015/7!!
•! U-J3.-/3.2!-9-@2757!!
•! "*9()+-.6594!3=!(3+?-.-J@*!59107/.5-@!?-.67!!
•! BI#OOXZBIB"!.*=*.*9(*!7/015*7!!

a)])(d!Z<'%&!LF#:!H/<G+<A!

K)*!CIT!7)-@@!59(@01*!-!(3+?.*)*975<*!G-7/*E=@3G!15-4.-+!5@@07/.-/594Q!

•! \-7/*!4*9*.-/539!730.(*7!!
•! '30.(*!7*4.*4-/539!!
•! I.5+-.2!(3@@*(/539!!
•! '*(391-.2!/.-97?3./-/539!!
•! K.-97=*.!7/-/5397!!
•! I.3(*77594!=-(5@5/5*7!!
•! NTW!3?*.-/5397!!
•! B3+?37/594ZJ53!+*/)-9-/539!727/*+7!!
•! TCWZ\-7/*E/3EO9*.42!727/*+7!!
•! T*(2(@594!?-/)G-27!!
•! U-91=5@@!157?37-@!727/*+7!!
•! T*730.(*!.*(3<*.2!@33?7!!
•! W59-@!/.*-/+*9/!-91!157?37-@!-..-94*+*9/7!!

K)*!G-7/*E=@3G!15-4.-+!7)-@@!*7/-J@57)!/)*!3<*.-@@!707/-59-J5@5/2H!.*730.(*E*==5(5*9(2H!
.*(2(@594H!-91!(5.(0@-.E*(393+2!=.-+*G3.6!?.3?37*1!091*.!/)*!?.38*(/F!

!
a)a!B<@#+!=+#@&.%!"#A>#$&$%'!

K)57!7*(/539!7)-@@!*7/-J@57)!/)*!/*()95(-@!(39=540.-/539H!75P594!?)5@373?)2H!3?*.-/539-@!
=.-+*G3.6H! 5+?@*+*9/-/539! 7/.-/*42H! *9<5.39+*9/-@! 7-=*40-.17H! .*1091-9(2!
?.3<575397H! -91! 0/5@5/2! 59/*4.-/539! .*V05.*+*9/7! =3.! -@@! +-83.! (3+?39*9/7! 3=! /)*!
?.3?37*1!'3@51!\-7/*!N-9-4*+*9/!,'\N:!727/*+F!K)*!CIT!7)-@@!1*+397/.-/*!/)-/!
/)*!?.3?37*1!59=.-7/.0(/0.*!57!-1*V0-/*@2!?@-99*1!=3.!?)-7*EG57*!-7!G*@@!-7!0@/5+-/*E
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!
!

2*-.! G-7/*! 4*9*.-/539! (3915/5397! -91! 57! (-?-J@*! 3=! *970.594! .*@5-J@*H! 707/-59-J@*H!
*==5(5*9/H! -91! *9<5.39+*9/-@@2! (3+?@5-9/! '\N! 3?*.-/5397! /).304)30/! /)*! ?.38*(/!
@5=*(2(@*F!

K)*!CIT!7)-@@!59(@01*!(3+?39*9/EG57*!1*7549!J-757H!*9459**.594!(-@(0@-/5397H!@-230/!
1.-G5947H! *V05?+*9/! 75P594H! .30/594! ?@-97H! ?.3(*77594E(-?-(5/2! -77*77+*9/H!
*9<5.39+*9/-@E+-9-4*+*9/! ?.3<575397H! >BK! 59/*4.-/539! =.-+*G3.6H! 3?*.-/539-@!
?)5@373?)2H!-91! =0/0.*!7(-@-J5@5/2!?.3<575397! =3.!-@@!'\N! 59=.-7/.0(/0.*!(3+?39*9/7!
?.3?37*1!091*.!/)*!?.38*(/F!

a)a)(!Z<'%&!D%#+<G&!P!D&G+&G<%/#$!*$2+<'%+-.%-+&!

K)*!CIT! 7)-@@! *7/-J@57)! /)*! ?@-99594! ?)5@373?)2! -91! 1*7549! =.-+*G3.6! =3.!G-7/*!
7/3.-4*! -91! 730.(*E7*4.*4-/539! 59=.-7/.0(/0.*! ?.3?37*1! G5/)59! .*751*9/5-@H!
(3++*.(5-@H!59107/.5-@H!597/5/0/539-@H!0/5@5/2H!-91!?0J@5(!-.*-7!3=!/)*!>9107/.5-@!B5/2F!K)*!
59=.-7/.0(/0.*! 7)-@@! 70??3./! 727/*+-/5(! 7*4.*4-/539H! /*+?3.-.2! 7/3.-4*H! *==5(5*9/!
(3@@*(/539H! 3?*.-/539-@! )245*9*H! -91! ?.*<*9/539! 3=! (.377E(39/-+59-/539! -+394!
15==*.*9/!G-7/*!7/.*-+7F!

K)*!CIT!7)-@@!*7/-J@57)Q!

•! '30.(*!7*4.*4-/539!?)5@373?)2!
•! N0@/5EJ59!7/3.-4*!727/*+7!
•! B3@3.!(31594!7/-91-.17!
•! #307*)3@1Z(3++095/2!J59!75P594!
•! B3++39E-.*-!G-7/*!7/3.-4*!-..-94*+*9/7!
•! I0J@5(!@5//*.EJ59!.*V05.*+*9/7!
•! >9107/.5-@!G-7/*!7/3.-4*!-.*-7!
•! #-P-.1307!G-7/*!7*4.*4-/539!?.3<575397!
•! $((*775J5@5/2!-91!(3@@*(/539!(3+?-/5J5@5/2!

'*?-.-/*!7/3.-4*!-..-94*+*9/7!7)-@@!J*!(39751*.*1!=3.Q!

•! \*/Z"531*4.-1-J@*!G-7/*!
•! C.2ZT*(2(@-J@*!G-7/*!
•! C3+*7/5(!)-P-.1307!G-7/*!
•! '-95/-.2!G-7/*!
•! OEG-7/*!
•! "53+*15(-@!G-7/*!
•! B397/.0(/539!Y!C*+3@5/539!G-7/*!
•! >9107/.5-@!)-P-.1307!G-7/*!

K)*!CIT!7)-@@!-@73!*7/-J@57)!+-59/*9-9(*!-..-94*+*9/7H!G-7)594!=-(5@5/5*7H!3130.E
(39/.3@! ?.3<575397H! -91! ?0J@5(E-G-.*9*77! 727/*+7! -773(5-/*1! G5/)! G-7/*! 7/3.-4*!
59=.-7/.0(/0.*F!
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a)a)0!=+/A<+I!"#FF&.%/#$!DI'%&A!

K)*!CIT!7)-@@!*7/-J@57)!/)*!1*7549!J-757!-91!3?*.-/539-@!=.-+*G3.6!=3.!/)*!?.5+-.2!
(3@@*(/539!727/*+!(3<*.594!133.E/3E133.!(3@@*(/539H!)307*)3@1!(3@@*(/539H!597/5/0/539-@!
(3@@*(/539H!(3++*.(5-@!(3@@*(/539H!-91!G-7/*!(3@@*(/539!=.3+!(3++39Z?0J@5(!-.*-7F!

K)*!CIT!7)-@@!1*=59*Q!

•! B3@@*(/539!=.*V0*9(2!
•! B3@@*(/539!(3<*.-4*!
•! T30/*!3?/5+5P-/539!
•! %*)5(@*!1*?@32+*9/!7/.-/*42!
•! B3@@*(/539!+-9?3G*.!.*V05.*+*9/7!
•! '*4.*4-/*1!(3@@*(/539!+*/)313@342!
•! B3++095/2!?-./5(5?-/539!+*()-957+7!
•! B3@@*(/539!/5+594!-91!3?*.-/539-@!7()*10@*7!

K)*!(3@@*(/539!727/*+!7)-@@!*970.*Q!

•! LMMk!(3@@*(/539!*==5(5*9(2!
•! '*4.*4-/*1!G-7/*!(3@@*(/539!
•! N595+-@!+-90-@!)-91@594!
•! I.*<*9/539!3=!@5//*.594!-91!7?5@@-4*!
•! X?*.-/539-@!)245*9*!-91!7-=*/2!

K)*!CIT!7)-@@!-@73!*7/-J@57)Q!

•! "59!@5=/594!+*()-957+7!
•! %*)5(@*!@3-1594!727/*+7!
•! TW>CZ;I'!59/*4.-/539!
•! B3@@*(/539!+395/3.594!727/*+7!
•! ;.5*<-9(*!.*1.*77-@!+*()-957+7!
!

a)a)8!D&.#$,<+I!"#FF&.%/#$!P!R+<$'>#+%<%/#$!DI'%&A!

K)*!CIT!7)-@@!*7/-J@57)!/)*!/.-97?3./-/539!7/.-/*42!-91!59=.-7/.0(/0.*!=3.!+3<*+*9/!
3=!7*4.*4-/*1!G-7/*!=.3+!(3@@*(/539!?359/7H!/.-97=*.!7/-/5397H!?.3(*77594!=-(5@5/5*7H!-91!
157?37-@!75/*7F!

K)*!CIT!7)-@@!59(@01*Q!

•! %*)5(@*!75P594!-91!(-?-(5/2!-77*77+*9/!!
•! K.-97?3./-/539!.30/*!?@-97!!
•! K.-97=*.!@3457/5(7!!
•! B3@@*(/539!*==5(5*9(2!-77*77+*9/!!
•! #-0@E157/-9(*!-9-@2757!!
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!
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!

•! W0*@!3?/5+5P-/539!7/.-/*42!!
•! %*)5(@*!/0.9-.3091!-9-@2757!!
•! I-.6594!-91!+-59/*9-9(*!59=.-7/.0(/0.*!!

>915(-/5<*!/.-97?3./-/539!59=.-7/.0(/0.*!+-2!59(@01*Q!

•! N595!/5??*.!<*)5(@*7!!
•! N*()-95P*1!/5??*.7!!
•! B3<*.*1!(3+?-(/3.7!!
•! #336E@3-1*.!727/*+7!!
•! B39/-59*.5P*1!/.-97?3./-/539!727/*+7!!
•! N*()-95P*1!.3-1!7G**?*.7!!

K)*!CIT!7)-@@!*7/-J@57)!7*?-.-/*!/.-97?3./-/539!-..-94*+*9/7!=3.Q!

•! \*/!G-7/*!!
•! C.2!.*(2(@-J@*!G-7/*!!
•! >9*./!G-7/*!!
•! #-P-.1307!G-7/*!!
•! "53+*15(-@!G-7/*!!
•! BYC!G-7/*!!
•! >9107/.5-@!G-7/*!7/.*-+7!!

$@@! /.-97?3./-/539! 727/*+7! 7)-@@! (3+?@2! G5/)! -??@5(-J@*! *9<5.39+*9/-@H! 7-=*/2H! -91!
3?*.-/539-@!7/-91-.17F!

a)a)E!R+<$'2&+!D%<%/#$'!

K)*!CIT!7)-@@!*7/-J@57)!/)*!.*V05.*+*9/H!75P594!?)5@373?)2H!3?*.-/539-@!=.-+*G3.6H!
-91! 75/594! (.5/*.5-! =3.! /.-97=*.! 7/-/5397! ?.3?37*1! 091*.! /)*! '\N! 727/*+F! K.-97=*.!
7/-/5397!7)-@@! =-(5@5/-/*!*==5(5*9/! /.-97=*.!3=!G-7/*! =.3+!?.5+-.2!(3@@*(/539!<*)5(@*7! /3!
@-.4*.! /.-97?3./-/539! 727/*+7! G)5@*! +595+5P594! 3?*.-/539-@! 59*==5(5*9(5*7! -91!
/.-97?3./-/539!(37/7F!

K)*!CIT!7)-@@!*7/-J@57)Q!

•! \-7/*!/).304)?0/!(-?-(5/2!
•! '/3.-4*!(-?-(5/2!
•! B3+?-(/539!.*V05.*+*9/7!
•! %*)5(@*!(5.(0@-/539!?@-97!
•! X130.E(39/.3@!727/*+7!
•! C.-59-4*!-..-94*+*9/7!
•! \-7)EG-/*.!+-9-4*+*9/!
•! W5.*E7-=*/2!?.3<575397!
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•! O9<5.39+*9/-@!7-=*40-.17!

K)*!CIT!7)-@@!-@73!59(@01*Q!

•! K.-==5(!(5.(0@-/539!-9-@2757!
•! U3-1594Z09@3-1594!-..-94*+*9/7!
•! '*4.*4-/*1!G-7/*!)-91@594!727/*+7!
•! S/5@5/2!59/*4.-/539!.*V05.*+*9/7!
•! OD?-97539!?.3<575397!=3.!=0/0.*!?)-7*7!

a)a)J!B<%&+/<F!;&.#K&+I!L<./F/%I!WB;LS!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! ?@-99594H! 75P594! ?)5@373?)2H! ?.3(*77! (39=540.-/539H!
3?*.-/539-@! =.-+*G3.6H! -91! 59/*4.-/539! 7/.-/*42! =3.! /)*! N-/*.5-@! T*(3<*.2! W-(5@5/2!
,NTW:!?.3?37*1!091*.!/)*!'\N!727/*+F!

K)*!NTW!7)-@@!J*!1*7549*1!=3.Q!

•! '3./594!3=!.*(2(@-J@*!G-7/*!
•! T*(3<*.2!3=!.*(2(@-J@*!+-/*.5-@7!
•! K*+?3.-.2!7/3.-4*!3=!.*(3<*.*1!+-/*.5-@7!
•! "-@594!-91!(3+?-(/539!3?*.-/5397!
•! >9/*4.-/539!G5/)!.*(2(@594!<*913.7!

K)*!CIT!7)-@@!*7/-J@57)Q!

•! '*4.*4-/539!+*/)313@342!
•! N*()-95(-@Z+-90-@!73./594!727/*+7!
•! B39<*23.!727/*+7!
•! "-@594!727/*+7!
•! '/3.-4*!-..-94*+*9/7!
•! W5.*!?.3/*(/539!727/*+7!
•! \3.6*.!7-=*/2!+*-70.*7!
•! T*730.(*!.*(3<*.2!/-.4*/7!

>915(-/5<*!.*(2(@-J@*!7/.*-+7!+-2!59(@01*Q!

•! I-?*.!Y!(-.1J3-.1!
•! I@-7/5(7!
•! N*/-@7!
•! ;@-77!
•! K*D/5@*!G-7/*!
•! I-(6-4594!+-/*.5-@7!



!
!

#"'!
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!

K)*!CIT! 7)-@@! *7/-J@57)! @596-4*7!G5/)! -0/)3.5P*1! .*(2(@*.7! -91! .*730.(*E.*(3<*.2!
727/*+7F!

a)a)]!"#A>#'%/$G![!N/#!A&%3<$<%/#$!L<./F/%/&'!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! 1*7549! J-757H! /.*-/+*9/! ?)5@373?)2H! 75P594! (.5/*.5-H!
?.3(*77!(39=540.-/539H!-91!3?*.-/539-@!7/.-/*42!=3.!J531*4.-1-J@*EG-7/*!?.3(*77594!
=-(5@5/5*7!?.3?37*1!G5/)59!/)*!?.38*(/!-.*-F!

K)*!-77*77+*9/!7)-@@!59(@01*Q!

•! X.4-95(!G-7/*!4*9*.-/539!
•! N357/0.*!()-.-(/*.57/5(7!
•! W**17/3(6!V0-@5/2!
•! '*-739-@!<-.5-/539!
•! B3+?37/!V0-@5/2!/-.4*/7!
•! "534-7E4*9*.-/539!?3/*9/5-@!

>915(-/5<*!/.*-/+*9/!/*()93@345*7!+-2!59(@01*Q!

•! \591.3G!(3+?37/594!
•! >9E<*77*@!(3+?37/594!
•! %*.+5(3+?37/594!
•! "53!+*/)-9-/539!727/*+7!
•! $9-*.3J5(!154*7/539!727/*+7!

K)*!CIT!7)-@@!*7/-J@57)Q!

•! I.3(*77594!(-?-(5/2!
•! T*/*9/539!?*.5317!
•! U*-()-/*!+-9-4*+*9/!
•! X130.E(39/.3@!727/*+7!
•! S/5@5/2!.*V05.*+*9/7!
•! B3+?37/!)-91@594!-..-94*+*9/7!
•! "534-7!0/5@5P-/539!7/.-/*42!
•! O9<5.39+*9/-@!7-=*40-.17!

K)*!CIT!7)-@@!-@73!*7/-J@57)!0/5@5P-/539!?@-97!=3.!(3+?37/H!154*7/-/*H!-91!.*(3<*.*1!
*9*.42F!

a)a)a!;&2-'&!H&+/K&,!L-&F!W;HLS![!Z<'%&Q%#Q^$&+GI!*$%&G+<%/#$!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! ?@-99594! =.-+*G3.6! -91! /*()95(-@! =*-75J5@5/2! =3.! TCW!
4*9*.-/539!-91!\-7/*E/3EO9*.42! 59/*4.-/539!=.3+!939E.*(2(@-J@*!(3+J07/5J@*!G-7/*!
7/.*-+7F!
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K)*!CIT!7)-@@!51*9/5=2Q!

•! \-7/*!(-@3.5=5(!<-@0*!
•! TCW!705/-J5@5/2!-77*77+*9/!
•! \-7/*!?.*E?.3(*77594!.*V05.*+*9/7!
•! ').*11594!-91!1.2594!.*V05.*+*9/7!
•! O9*.42!.*(3<*.2!?3/*9/5-@!
•! O91E07*!-??@5(-/5397!

K)*!CIT!7)-@@!*7/-J@57)Q!

•! TCW!?.310(/539!727/*+7!
•! W0*@!7/3.-4*!-..-94*+*9/7!
•! O9<5.39+*9/-@!7-=*40-.17!
•! O+577539E(39/.3@!727/*+7!
•! T*40@-/3.2!(3+?@5-9(*!.*V05.*+*9/7!

K)*!CIT!7)-@@!-@73!*7/-J@57)!?3/*9/5-@!59/*4.-/539!G5/)Q!

•! B*+*9/!59107/.5*7!
•! >9107/.5-@!J35@*.7!
•! B3E?.3(*77594!=-(5@5/5*7!
•! \-7/*E/3E*9*.42!?@-9/7!
!

a)a)b!D./&$%/2/.!T<$,2/FF!L<./F/%I!
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K)*!CIT!7)-@@!*7/-J@57)!+*-70.*7!=3.Q!
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a)a)c!"#$'%+-.%/#$!P!H&A#F/%/#$!Z<'%&!=+#.&''/$G!L<./F/%I!
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X((0?-/539-@!)*-@/)!-91!7-=*/2!=.-+*G3.6!
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a)c!"M=^f!P!\=^f!M''&''A&$%!
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=.-+*G3.6F!

K)*! -77*77+*9/! 7)-@@! 59(@01*! -@@! (5<5@H! +*()-95(-@H! *@*(/.5(-@H! /.-97?3./-/539H! >BKH!
*9<5.39+*9/-@H! -91! -@@5*1! 59=.-7/.0(/0.*! .*V05.*1! =3.! (3@@*(/539H! 7*4.*4-/539H!
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b)(!N<.6G+#-$,!Q!^$K/+#$A&$%!2+<A&:#+6!

'07/-59-J5@5/2H!*9<5.39+*9/-@!-G-.*9*77H!.*9*G-J@*!.*730.(*!+-9-4*+*9/H!*/(!?@-27!

-!<5/-@!.3@*!59!707/-59-J@*!@5=*7/2@*F!\5/)!/)*!4@3J-@!(-.J39!*+5775397!.57594!1-2!J2!1-2H!

5/!57!*77*9/5-@!/3!+3<*!/3G-.17!.*10(/539!3=!*9<5.39+*9/-@!=33/?.59/7F!;3</!3=!>915-!)-7!

-@.*-12!(3++5//*1!/3!-()5*<*!/)*!A*/!a*.3!*+577539!/-.4*/!J2!2*-.!dMoMF!'I%7!-.*!

*D?*(/*1! /3! -13?/! /)*! J*7/! ?.-(/5(*7! 3=!O9<5.39+*9/-@! 7-=*40-.17!Y!'07/-59-J5@5/2!

W0./)*.! /)*! 'I%7! Z! >9107/.5*7! -.*! *D?*(/*1! /3! =0./)*.! ?*.=3.+! J*//*.! /)-9! /)*!

(3+?@5-9(*! 3=! 7/-/0/3.2! 3J@54-/539! -91! 7*/! )54)*.! 43-@7! =3.! -13?/539! 3=! 5993<-/5<*!

/*()95V0*7! Y! (39757/*9/! 5+?.3<*+*9/F! $! 1*/-5@*1! 93/*! -91! ?.*7*9/-/539! 39!

O9<5.39+*9/!Y!'07/-59-J5@5/2!=.-+*G3.6!57!*9(@37*1!-7!1*/-5@*1!93/*!-7!M$$&`-+&Q0F!
$115/539-@@2H!(3.?3.-/*!73(5-@!.*7?3975J5@5/5*7!Z!(3.?3.-/*!*9<5.39+*9/-@!.*7?3975J5@5/5*7!

=3.! 9**1! J-7*1! *9<5.39+*9/-@! 7-=*40-.17! 59! <5(595/2! /3! /)*! ?.38*(/! -.*-! +-2! J*!

59/*4.-/*1!59!/)*!CITF!

[*2!(39751*.-/5397!=3.!O>$!Z!OB!?.3?37-@7!

'05/-J@*!10*!15@54*9(*!57!.*V05.*1!=3.!/)*!5770*7!+*9/539*1!-7!091*.Q!!

•! K3!-7(*./-59!G)*/)*.!?.3?37*1!75/*!57!=-@@594!59!?.3D5+5/2!Z!3.!75/0-/*1!G5/)59!!O(3!

'*975/5<*!$.*-!,O'$:!

•! W@331!?@-59!P39594!-9-@2757F!!

•! K3!-77*77!G)*/)*.!?.3?37*1!75/*! 57!75/0-/*1!G5/)59! Z!3.!?.3D5+5/2!3=!B.5/5(-@@2!

I3@@0/*1!$.*-F!!

•! T*V05.*+*9/!3=!K.**!W*@@594!I*.+577539F!!

•! K3! -7(*./-59! G)*/)*.! -92! G5@1@5=*! (3..513.! Z!\5@1@5=*! 7-9(/0-.2! 57! 75/0-/*1! 59!

<5(595/2F!!

•! $??@5(-J5@5/2!3=!B3-7/-@!T*40@-/539!a39*!,BTa:H!T*40@-/5397!,5=!-92:F!!
&

b)0!^$K/+#$A&$%<F!"F&<+<$.&!

$7!?*.!O9<5.39+*9/!>+?-(/!$77*77+*9/!,O>$:!A3/5=5(-/539H!dMM`!-91!5/7!70J7*V0*9/!

-+*91+*9/7!-@@!/)*!?.38*(/7!@57/*1!091*.!/)57!93/5=5(-/539!.*V05.*7!?.53.!O9<5.39+*9/-@!

B@*-.-9(*!,OB:!=.3+!/)*!(39(*.9*1!.*40@-/3.2!-0/)3.5/2R!N3OWYBB!=3.!+-//*.7!=-@@594!
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091*.!(-/*43.2!h$i!-91!'/-/*!O9<5.39+*9/-@!>+?-(/!$77*77+*9/!$0/)3.5/2!,'O>$$:!=3.!

+-//*.7!=-@@594!091*.!(-/*43.2!h"iF!!

_FdFLFB-/*43.2!$!?.38*(/7Q!!

•! >9107/.5-@!-.*-!?.38*(/7!)307594!-/@*-7/!39*!(-/*43.2!$!59107/.2H!*9/5.*!59107/.5-@!

-.*-!G5@@!J*!/.*-/*1!-7!(-/*43.2!$!?.38*(/!5..*7?*(/5<*!3=!/)*!-.*-F!!

•! >9107/.5-@!-.*-!4.*-/*.!/)-9!lMM!)-!-.*-!-91!)307594!-/!@*-7/!39*!(-/*43.2!"!

59107/.2!G5@@!J*!/.*-/*1!-7!(-/*43.2!"!?.38*(/F!!

_FdFdFB-/*43.2!"!?.38*(/7Q!!

•! >9107/.5-@!-.*-!?.38*(/!@*77!/)-9!lMM!)-!-.*-!-91!)307594!-/!@*-7/!39*!(-/*43.2!

"!59107/.2F!!

•! >9107/.5-@!-.*-!4.*-/*.!/)-9!lMM!)-!-.*-!-91!93/!)307594!-92!59107/.2!J*@394594!

/3!(-/*43.2!$!3.!"!57!/.*-/*1!-7!(-/*43.2!"!?.38*(/F!!!

!

b)8!"F<''/2/.<%/#$!#2!^"!<>>F/.<%/#$!
!

•! >9107/.5-@!*7/-/*!Z!?-.6!Z!-.*-!?.38*(/7!-.*!(@-775=5*1!-/!7()*10@*!o,B:E>9107/.5-@!

*7/-/*!Z!-.*-!091*.!O>$!A3/5=5(-/539H!dMM`F!!!

•! W0./)*.!>9107/.5-@!-.*-!?.38*(/7!J*@3G!lMM!)-!-.*-!-91!93/!)307594!-92!59107/.2!

3=!B-/*43.2!h$i!3.!h"i!J0/!(39/-597!J05@1594!Y!(397/.0(/539!?.38*(/7!{!dMHMMM!'VF!

+/7!J05@/!0?!-.*-!-91!Z!3.!1*<*@3?+*9/!-.*-!+3.*!/)-9!lM!)-H!-.*!/.*-/*1!-7!

"05@1594!B397/.0(/539!3.!$.*-!C*<*@3?+*9/!I.38*(/7H!@57/*1!-/!7F93!_,-:!3.!_,J:!

59! /)*!O>$!A3/5=5(-/539H! dMM`F!I.38*(/7! 091*.! /)57! (-/*43.2! .*V05.*7!OB! =.3+!

.*7?*(/5<*!'O>$$!-/!'/-/*!@*<*@F!!

•! "-7*1!39! /).*7)3@1!3=! /)*!?.38*(/H! /)*!O9<5.39+*9/-@!B@*-.-9(*! ,OB:!3=! /)*!

?.38*(/! 57! .*V05.*1! /3!J*!3J/-59*1!J2! /)*!?.38*(/!?.3?39*9/! Z!'I%!10.594!?.*!

(397/.0(/539!7/-4*F!A3!(397/.0(/539!G3.6!!Z!1*<*@3?+*9/!3=!/.096!59=.-7/.0(/0.*!

57!-@@3G*1!J*=3.*!3J/-59594!?.53.!OB!3=!/)*!?.38*(/F!!
!

b)E!D%&>'!/$K#FK&,!/$!%3&!^"!>+#.&''!<+&!<'!-$,&+7!

!

•! $0/)3.5P-/539!3=!-9!3==5(5-@!=3.!70J+5//594!O>$!Z!OB!-??@5(-/539!-91!.*457/.-/539!

39!N3OWYBBi7!?-.5<*7)!?3./-@F!!
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•! '0J+577539! 3=!K*.+7! 3=! T*=*.*9(*! ,K3T:! -??@5(-/539! /3!N3OWYBB! Z! 'O>$$!

J-7*1!39!/).*7)3@1!3=!/)*!?.38*(/!,J2!A$"OK!-((.*15/*1!OB!(3970@/-9/7:F!!

•! C*?375/539!3=!K3T!Z!OB!-??@5(-/539!=**!,-7!-??@5(-J@*!=3.!.*7?*(/5<*!'/-/*:F!!

•! K)*!J-7*@59*!1-/-!07*1!=3.!?.*?-.-/539!3=!O>$!Z!ONI!.*?3./7!+-2!J*!(3@@*(/*1!

-/!-92!7/-4*H!5..*7?*(/5<*!3=!/)*!.*V0*7/!=3.!K3T!3.!/)*!5770*!/)*.*3=F!#3G*<*.H!

70()!-!J-7*@59*!1-/-!-91! /)*!?0J@5(!(3970@/-/539!7)30@1!93/!J*!3@1*.! /)-9!e!

2*-.7H! -/! /)*! /5+*!3=! 70J+577539!3=! /)*!?.3?37-@H! =3.!4.-9/!3=!O9<5.39+*9/-@!

B@*-.-9(*H!-7!?*.!K3T7!?.*7(.5J*1F!

•! B39751*.-/539! 3=! K3T! -??@5(-/539! J2! OD?*./! $??.-57-@! B3++5//**! ,O$B:H!!

N3OWYBB!Z!'O>$$F!!

•! ;.-9/! 3=! K3T! J2!N3OWYBB! Z! 'O>$$! =3.! (-..2594! 30/! O9<5.39+*9/-@! >+?-(/!

$77*77+*9/!,O>$:!3=!/)*!?.38*(/F!!

•! K)*! K*.+7! 3=! T*=*.*9(*! =3.! /)*! ?.38*(/7! 5770*1! J2! /)*! .*40@-/3.2! -0/)3.5/2!

(39(*.9*1H!7)-@@!)-<*!/)*!<-@515/2!3=!=30.!2*-.7!=.3+!/)*!1-/*!3=!5770*F!

•! '0J+577539!3=!1.-=/!O>$!/3!'/-/*!I3@@0/539!B39/.3@!"3-.1!,'IB":F!!!

•! I0J@5(!#*-.594! /3!J*!(3910(/*1!J2! /)*!'IB"!091*.!()-5.+-97)5?!3=!C57/.5(/!

B3@@*(/3.! ,I0J@5(! #*-.594! 57! *D*+?/*1! =3.! "05@1594! B397/.0(/539! Y! $.*-!

C*<*@3?+*9/!I.38*(/7:F!!

•! >770-9(*!3=!+590/*7!3=!+**/594!3=!I0J@5(!#*-.594!J2!'IB"F!!

•! '0J+577539!3=!OB!-??@5(-/539!-@394!G5/)!=59-@!O>$!/3!N3OWYBB!Z!'O>$$!,10@2!

-11.*77594!(3++*9/7!Z!7044*7/5397!.*(*5<*1!10.594!I0J@5(!#*-.594:F!!

•! $??.-57-@!3=!OB!?.3?37-@!J2!/)*!O$BH!N3OWYBB!Z!'O>$$!J-7*1!39!/)*!O>$!

.*?3./H!OB!-??@5(-/539!Y!30/(3+*!3=!/)*!I0J@5(!#*-.594F!!

•! B39751*.-/539!3=!OB!?.3?37-@!J2!N3OWYBB!Z!'O>$$F!!

•! ;.-9/!3=!OB!J2!N3OWYBB!Z!'O>$$F!!

•! C*/-5@*1!G3.6!=@3G!3=!O9<5.39+*9/-@!B@*-.-9(*!=3.!B-/*43.2!$!-91!B-/*43.2!"!!

?.38*(/!57!*9(@37*1!-7!-9!M$$&`-+&Q!8!Y!M$$&`-+&Q!E!.*7?*(/5<*@2F!!!
!

b)J!M,K&+%/'&A&$%!#2!G+<$%!#2!^$K/+#$A&$%<F!"F&<+<$.&!
!

$=/*.! 4.-9/! 3=! O9<5.39+*9/-@! B@*-.-9(*! ,OB:! 3=! /)*! ?.38*(/H! /)*! ?.38*(/!
?.3?39*9/! 7)-@@! ?.3+59*9/@2! -1<*./57*! 4.-9/! 3=! OB! 59! -/! @*-7/! 59! /G3! @3(-@!
9*G7?-?*.7!3=!/)*! C57/.5(/! 3.! '/-/*H!3=!G)5()!39*! 7)-@@! J*! 59! /)*! <*.9-(0@-.!
@-940-4*! G5/)59! 7*<*9! 1-27!5915(-/594! /)-/! /)*! ?.38*(/! )-7! J**9! -((3.1*1!
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*9<5.39+*9/!(@*-.-9(*!-91!/)*!1*/-5@7!3=!N3OWYBB!'O>$$!G*J75/*!G)*.*!5/!57!
157?@-2*1F!
!
W0./)*.H! /)*! (3?5*7!3=!/)*!*9<5.39+*9/-@!(@*-.-9(*!7)-@@! J*! 70J+5//*1! J2! /)*!
?.38*(/! ?.3?39*9/7! /3! /)*! #*-17!3=!@3(-@! J315*7H!I-9()-2-/7! -91! N095(5?-@!
"315*7!59!-115/539!/3!/)*!.*@*<-9/!3==5(*7!3=!/)*!;3<*.9+*9/!G)3!59!/0.9!+07/!
157?@-2!/)*!7-+*!=3.!eM!1-27!=.3+!/)*!1-/*!3=!.*(*5?/F!
!!!!!!!!!!

b)]!D%<%-%#+I!.#A>F/<$.&!

W3@@3G594H!/)*!4.-9/!3=!OBH!/)*!?.38*(/!?.3?39*9/7!Z!'I%7!-.*!.*V05.*1!/3!+-91-/3.5@2!

(3+?@2!G5/)!/)*!/5+*!J3091!7/-/0/3.2!(3+?@5-9(*7!/).304)30/!/)*!?.38*(/!(2(@*R!70()!

-7!>?20&>>&<'%<B%>&C%0<',.85%DE%7<068&"'7$%1$6<1,%,<%,.$%!<DFGEEH%>?20&>>&<'%<B%

6$1&<)&7% 7<068&"'7$% ,<% -,",$% *<88?,&<'% E<',1<8% 3<"1)% 4-*E3AH% I"2<?1% 7<068&"'7$H%

61$6"1",&<'%<B%61$>71&2$)%0&,&@",&<'%G%7<'>$1J",&<'%68"'%"@1$$)%)?1&'@%DE%"668&7",&<'%

>,"@$H% &068$0$',",&<'% <B% "661<J$)% D'J&1<'0$',"8% !"'"@$0$',% *8"'% 4D!*A% $,7F!

W0./)*.!/)*!?.38*(/!?.3?39*9/7!-@73!.*V05.*!/3!3J/-59!(397*9/!/3!*7/-J@57)!,BKO:!-91!

(397*9/!/3!3?*.-/*!,BKX:!=.3+!'/-/*!I3@@0/539!B39/.3@!"3-.1F!!
!

b)a!D%<%-%#+I!#5F/G<%/#$!'%/>-F<%&,!-$,&+!^"!

$7!?*.!(3915/5397!7/5?0@-/*1! 59! /)*!OB!@*//*.H!75D!+39/)@2!OB!(3+?@5-9(*!(3+?.57*7!

J.3-1@2!3=!=3@@3G594!?-.-+*/*.7Q!!

•! '/-/0/3.2!=5@594!3=!?*.5315(!(3+?@5-9(*!.*?3./7!/3!N3OWYBB!Y!'IB"F!!

•! I.*?-.-/539!3=!75/*!7?*(5=5(!+5/54-/539!Y!(397*.<-/539!?@-9!,-7!7/5?0@-/*1!59!OB:F!!

•! '*@=!Z!/)5.1!?-./2!O9<5.39+*9/-@!-015/F!

•! O7/-J@57)+*9/!3=!OB!(*@@!-/!'I%F!!

•! B3+?*97-/3.2!-==3.*7/-/539!Y!1*<*@3?+*9/!3=!;.**9!J*@/F!!

•! I.*?-.-/539!3=!O9<5.39+*9/!?3@5(2F!

•! $(/539!?@-9!3=!O9<5.39+*9/-@!N-9-4*+*9/!I@-9!,ONI:!5+?@*+*9/-/539F!!

•! $990-@! =091! -@@3(-/539! =3.! ONI! -91! (3.?3.-/*! O9<5.39+*9/-@! T*7?3975J5@5/2!

,BOT:F!!

•! #-P-.1!51*9/5=5(-/539!Y!.576!-77*77+*9/F!!

•! C57-7/*.!+-9-4*+*9/!?@-9F!!

•! >9107/.5-@!*==@0*9/!+-9-4*+*9/F!!

•! $5.!V0-@5/2!+395/3.594!Y!?.*7*.<-/539F!!

•! \-/*.!V0-@5/2!+395/3.594!Y!?.*7*.<-/539F!
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•! O9*.42!(397*.<-/539!+*-70.*7F!

•! \-7/*!+-9-4*+*9/F!

•! A357*!+395/3.594!Y!?.*7*.<-/539F!!

•! T-59!G-/*.!)-.<*7/594F!
!

b)b!M>>F/.<5F&!T&G<F!P!=#F/.I!2+<A&:#+6!

!

K)*!-??@5(-J@*!@*4-@!-91!?3@5(2!=.-+*G3.6!=3.!-9!O9<5.39+*9/-@!>+?-(/!$77*77+*9/!

,O>$:!-91!O9<5.39+*9/-@!B@*-.-9(*!,OB:!30/@59*7!/)*!+-91-/3.2!*<-@0-/5397!.*V05.*1!

=3.!5+?@*+*9/-/539!3=!/)*!?.38*(/F!I.5+-.5@2H!/)*!O9<5.39+*9/-@!B@*-.-9(*!57!4051*1!J2!

/)*!O9<5.39+*9/!,I.3/*(/539:!$(/H!L^_`!-91!/)*!O>$!A3/5=5(-/539H!dMM`!-91!70J7*V0*9/!

-+*91+*9/7F!$?-./! =.3+!O9<5.39+*9/-@!B@*-.-9(*H!3/)*.!-??@5(-J@*!O9<5.39+*9/-@!

-91!3/)*.!.*@-/*1!.*40@-/5397!=3.!/)*!?.38*(/!-.*!@57/*1!-7!J*@3GQ!!

!
!"#$%&[()*&KNN$./"#$%&X,1.68,G%,0"$&",-&80C%6&B%E7$"0.8,4&<86&0C%&N68J%/0&

DF)$#! M>>F/.<5F&!+&G-F<%/#$'! "#A>F/<$.&![!<>>F/.<%/#$!

L!
K)*! O9<5.39+*9/-@! ,I.3/*(/539:! $(/H! L^_`!

-91!70J7*V0*9/!-+*91+*9/7!

K3! ?.3/*(/! -91! 5+?.3<*!

3<*.-@@!*9<5.39+*9/F!!

d!
K)*!O>$!A3/5=5(-/539H! dMM`!-91! 70J7*V0*9/!

-+*91+*9/7!

W3.! O9<5.39+*9/-@!

B@*-.-9(*!3=!/)*!?.38*(/F!!

e!
B3-7/-@!T*40@-/539!a39*!,BTa:!A3/5=5(-/539H!

dML^!-91!70J7*V0*9/!-+*91+*9/7!

I.3/*(/539! 3=! (3-7/-@! -.*-!

-91!BTa!(@*-.-9(*F!!

j!
K)*!$5.!,I.*<*9/539!-91!B39/.3@!3=!I3@@0/539:!

$(/H!L^_LF!

W3.! (397*9/! /3! *7/-J@57)!

,BKO:!Y!(397*9/!/3!3?*.-/*!

,BKX:! =3.! 0?(3+594!

59107/.5*7!Z!59107/.5-@!-.*-F!!

l!
K)*! \-/*.! ,I.*<*9/539! -91! B39/.3@! 3=!

I3@@0/539:!$(/H!L^oj!-91!B*77!$(/!3=!L^ooF!!

W3.! (397*9/! /3! *7/-J@57)!

,BKO:!Y!(397*9/!/3!3?*.-/*!

,BKX:! =3.! 0?(3+594!

59107/.5*7!Z!59107/.5-@!-.*-F!

`!

K)*!A357*!I3@@0/539!,T*40@-/539!-91!B39/.3@:!

.0@*7H!dMMMF!A357*!I3@@0/539!,T*40@-/539!-91!

B39/.3@:!$+*91+*9/:!T0@*7!dMLMF!!

A357*! ?3@@0/539! .*40@-/539!

-91! (39/.3@! 3=! 9357*!

?3@@0/539!J2!/)*!0?(3+594!

.*7?*(/5<*!59107/.5*7F!! !
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#13!
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!

o!

#-P-.1307! -91! 3/)*.! G-7/*!

,N-9-4*+*9/! -91! K.-97! J3091-.2!

N3<*+*9/:! T0@*7H! dML`! -91! 70J7*V0*9/!

-+*91+*9/7!

#-P-.1307! G-7/*7!

+-9-4*+*9/!

_! '3@51!\-7/*!N-9-4*+*9/!T0@*7H!dMd`!

#-91@594H! /.*-/+*9/!-91!

157?37-@! 3=! 73@51! G-7/*!

4*9*.-/*1!-/!>9107/.5-@!-.*-F!!

^!
OE\-7/*! ,N-9-4*+*9/:! T0@*7H! dMdd! -91!

70J7*V0*9/!-+*91+*9/7!

N-9-4*+*9/!3=!OE\-7/*!-7!

(3970+*.!Z!?.310(*.F!!

!

LM! "-//*.2!\-7/*!N-9-4*+*9/!T0@*7H!dMdd!

W3.!-??.3?.5-/*!)-91@594!3=!

07*1! J-//*.5*7! J2! /)*!

0?(3+594!59107/.5*7!!

LL!
K)*! B397/.0(/539! -91! C*+3@5/539! ,BYC:!

\-7/*!N-9-4*+*9/!T0@*7H!dMdl!

N-9-4*+*9/!! 3=!

(397/.0(/539! G-7/*! -91!

+-/*.5-@7! -7! ?*.! /)*!

?.3<575397! 3=! /)*! 7/3.-4*!

-91! 157?37-@! 3=! /)*!

B397/.0(/539! -91!

C*+3@5/539! ,BYC:! \-7/*!

N-9-4*+*9/!T0@*7F!

Ld!

K)*! N-90=-(/0.*H! '/3.-4*! -91! >+?3./! 3=!

#-P-.1307! B)*+5(-@! T0@*7! ,-7! -+*91*1:H!

dMMM!

T*40@-/3.2! =.-+*G3.6! /3!

?.*<*9/! +-83.! 59107/.5-@!

-((51*9/7! -91! .*40@-/*! /)*!

)-91@594! 3=! )-P-.1307!

70J7/-9(*7!

Le!
K)*! \5@1@5=*! ,I.3/*(/539:! $(/H! L^od! -91!

70J7*V0*9/!-+*91+*9/7F!!

$??@5(-J@*H! 5=! /)*! ?.3?37*1!

?.38*(/! 57! 75/0-/*1! G5/)59! *(3!

7*975/5<*!P39*!-91!Z!3.!5=!59!(-7*!

-92! \5@1@5=*! '-9(/0-.2! 57!

75/0-/*1! G5/)59! LM! 6+! 3=! /)*!
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#1#!
!
!

?.3?37*1! ?.38*(/! -91! 5/7! *(3!

7*975/5<*!P39*!57!59!1.-=/!7/-4*F!

Lj!
K)*! %-9! ,'-9.-67)-9! O<-+! '-+<-.1)-9:!

$1)5952-+H!L^_M!

$??@5(-J@*! 59! (-7*! ?-./! Y!

?-.(*@! 3=! /)*! ?.3?37*1!

?.38*(/! Z! 3.! ?.38*(/! 57!

75/0-/*1! G5/)59! 93/5=5*1!

W3.*7/!U-91F!!

Ll!
K)*!I@-7/5(!\-7/*!N-9-4*+*9/!T0@*7H!dML`!

-91!70J7*V0*9/!-+*91+*9/7!

I.3(*77594! Y! 157?37-@! 3=!

939E.*(2(@-J@*! =.-(/539! 3=!

?@-7/5(!G-7/*F!!

L`!

K)*! $9(5*9/! N390+*9/7! -91!

$.()-*3@345(-@!'5/*7!Y!T*+-597!$(/H!L^l_!

Y!70J7*V0*9/!-+*91+*9/7F!!

>9! (-7*! -.()-*3@345(-@!

+390+*9/!@3(-/*1!G5/)59!LM!

6+!3=!/)*!?.38*(/!75/*F!!

Lo!

K)*! T54)/! /3! W-5.! B3+?*97-/539! -91!

K.-97?-.*9(2! 59! U-91! $(V0575/539H!

T*)-J5@5/-/539!-91!T*7*//@*+*9/!$(/H!dMLe!Y!

70J7*V0*9/!-+*91+*9/7F!!

W3.! I.38*(/7! G)*.*59! @-91!

-(V0575/539!Z!.*E7*//@*+*9/!57!

59<3@<*1F!!

L_! W@2!$7)!A3/5=5(-/539H!dMdL!

S7*! 3=! =@2! -7)! -7! .3-1!

@-2594H! .3-1! -91! =@23<*.!

*+J-96+*9/7H! 7)3.*@59*!

?.3/*(/539! 7/.0(/0.*7! 59!

(3-7/-@! 157/.5(/7! -91! 1-+7!

G5/)59! eMM! 6+7! =.3+! /)*!

@5495/*!3.!(3-@!J-7*1!/)*.+-@!

?3G*.!?@-9/7F!!

L^! K.**!=*@@594!Z!K.**!?.3/*(/539!T0@*7!

W3.! /.**! =*@@594! ?*.+577539!

-7! ?*.! '/-/*! 7?*(5=5(!

.*40@-/5397F!!

dM!
"53EN*15(-@! \-7/*! N-9-4*+*9/! ,'*(391!

$+*91+*9/:!T0@*7H!dML^!

C57?37-@! 3=! J53! +*15(-@!

G-7/*F!

dL!
;.3091! \-/*.! A3B! =.3+! B;\$! Z! '/-/*!

;.3091!\-/*.!$0/)3.5/2F!!

W3.! G5/)1.-G-@! 3=! 4.3091!

G-/*.!Z!1*G-/*.594!*/(F!!
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dd!
N3/3.! %*)5(@*7! $(/H! $91! >/7! -+*91+*9/H!

dML^!

K3! 3?*.-/*! <*)5(@*! )-<94!

I3@@0/539! S91*.! B39/.3@!

B*./5=5(-/*! ,ISBB:! -91!

3?*.-/539! 3=! (397/.0(/539!

<*)5(@*F!

de! '/-/*!@*<*@!@3(-@!J2*!@-G7!

W3.!()-94*!59!@-91!07*!-91!

-??.3<-@!3=!U-2!30/!Z!+-7/*.!

?@-9F!!!

C*<*@3?+*9/! 3=! ?.38*(/! 59!

-((3.1-9(*! G5/)! U-91E07*!

-91!N-7/*.!?@-97F!!

dj!

A3! XJ8*(/539! B*./5=5(-/*! =3.! #*54)/!

B@*-.-9(*! =.3+! $5.?3./! $0/)3.5/2! 3=! >915-!

,$$>:!!

#*54)/! (@*-.-9(*! =.3+! $$>!

59!(-7*!?.38*(/!57!75/0-/*1!59!

?.3D5+5/2!/3!/)*!$5.?3./F!!

dl! U-J30.!U5(*9(*!!
W3.!1*?@32+*9/!3=!G3.6+*9!

-/!(397/.0(/539!75/*F!!

d`!

T*457/.-/539! 091*.! "05@1594! Y! 3/)*.!

B397/.0(/539! \3.6*.7! ,T*40@-/539! 3=!

*+?@32+*9/! Y! (3915/5397! 3=! 7*.<5(*7:! $(/H!

L^^`!

W3.!@-J30.!(*77!

do!

B39/.-(/3.! $@@! T576! ,B$T:! 5970.-9(*! -91!

3/)*.!-??@5(-J@*!?3@5(2H!?*.+5/7!Y!-??.3<-@!3=!

(39/.-(/3.F!!

K3! J*! 3J/-59*1! J2! /)*!

(39/.-(/3.! J*=3.*! 7/-./! 3=!

G3.6! =3.! 1*<*@3?+*9/! 3=!

/.096!59=.-7/.0(/0.*F!
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POWER SYSTEM
CHAPTER 9
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#1.!
!
!

c)(!M5#-%!%3/'!"3<>%&+7!

K)57! ()-?/*.! 30/@59*7! /)*! .*V05.*+*9/7! -91! /*()95(-@! *D?*(/-/5397! =3.! /)*! I3G*.!
'0??@2!'27/*+!(3+?39*9/!3=!/)*!C*/-5@*1!I.38*(/!T*?3./!,CIT:!/3!J*!70J+5//*1!J2!
/)*!'/-/*Z'I%Z>+?@*+*9/594!$4*9(2!091*.!"#$%&$!'()*+*F!

K)*! ()-?/*.! 7*.<*7! -7! /)*! .*=*.*9(*! =.-+*G3.6! =3.! ?@-99594H! 1*7549H! /*()95(-@!
*<-@0-/539H! 5+?@*+*9/-/539H! 3?*.-/539H! -91! +-59/*9-9(*! 3=! /)*! ?.3?37*1! ?3G*.!
59=.-7/.0(/0.*!=3.!/)*!>9107/.5-@!B5/2F!

K)*!CIT!7)-@@!*7/-J@57)!-9!59/*4.-/*1H!*==5(5*9/H!.*@5-J@*H!707/-59-J@*H!-91!=0/0.*E.*-12!
*@*(/.5(-@! 59=.-7/.0(/0.*! 727/*+! (-?-J@*! 3=! +**/594! /)*! ?.38*(/*1! 59107/.5-@H!
(3++*.(5-@H! .*751*9/5-@H! 0/5@5/2H! -91! (3++39E-.*-! ?3G*.! .*V05.*+*9/7! -(.377! -@@!
1*<*@3?+*9/!?)-7*7!-91!0?!/3!/)*!-13?/*1!1*7549!)3.5P39F!

K)*!?.3?37*1!?3G*.!59=.-7/.0(/0.*!=.-+*G3.6!+-2!59(@01*!4.51!(399*(/5<5/2!727/*+7H!
.*(*5<594! 70J7/-/5397H! /.-97+577539! -91! 157/.5J0/539! 9*/G3.67H! .594E+-59! 727/*+7H!
/.-97=3.+*.7H!7/.**/E@54)/594!727/*+7H!.*9*G-J@*E*9*.42!59/*4.-/539H!'B$C$!727/*+7H!
*+*.4*9(2!?3G*.!727/*+7H!7+-./!+*/*.594!727/*+7H!-91!-773(5-/*1!*@*(/.5(-@!0/5@5/2!
59=.-7/.0(/0.*F!

c)0!"#$.&>%!1#%&7!

K)*!I3G*.!'0??@2!'27/*+!=3.! /)*!?.3?37*1!>9107/.5-@!I-.6!7)-@@!J*!?@-99*1!-7!-9!
59/*4.-/*1! *@*(/.5(-@! 59=.-7/.0(/0.*! =.-+*G3.6! *970.594! 0959/*..0?/*1H! 7-=*H! .*@5-J@*H!
-91! V0-@5/2! ?3G*.! 70??@2! =3.! 59107/.5-@! 3?*.-/5397H! 0/5@5/5*7H! .*751*9/5-@! -.*-7H!
(3++*.(5-@!-.*-7H!-91!(3++39!59=.-7/.0(/0.*F!

K)*!?@-99594!?)5@373?)2!7)-@@!*+?)-75P*Q!

•! T*@5-J@*!-91!.*1091-9/!?3G*.!70??@2!727/*+7!
•! S91*.4.3091!0/5@5/2!59/*4.-/539!
•! O9*.42E*==5(5*9/!*@*(/.5(-@!59=.-7/.0(/0.*!
•! '+-./E4.51!-91!'B$C$!59/*4.-/539!
•! T*9*G-J@*E*9*.42!59/*4.-/539!
•! C*+-91E751*!+-9-4*+*9/!
•! '-=*/2!-91!.*75@5*9(*!
•! O-7*!3=!3?*.-/539!-91!+-59/*9-9(*!
•! U5=*(2(@*!707/-59-J5@5/2!

K)*!?.3?37*1!*@*(/.5(-@!59=.-7/.0(/0.*!-.()5/*(/0.*!+-2!59(@01*Q!

•! ;.51!(399*(/5<5/2!59=.-7/.0(/0.*!
•! T*(*5<594!70J7/-/5397!
•! K.-97+577539!Y!157/.5J0/539!727/*+7!
•! T594E+-59!157/.5J0/539!727/*+7!
•! TNS7!Y!157/.5J0/539!/.-97=3.+*.7!
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!
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•! '/.**/E@54)/594!727/*+7!
•! '+-./!+*/*.594!727/*+7!
•! 'B$C$!Y!>BK!727/*+7!
•! T*9*G-J@*E*9*.42!727/*+7!
•! C;!J-(60?!727/*+7!
•! O-./)594!Y!@54)/9594E?.3/*(/539!727/*+7!
•! S/5@5/2!(3..513.7!-91!*@*(/.5(-@!.33+7!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! /*()95(-@! J-757! =3.! ?)-7*EG57*! ?3G*.! 59=.-7/.0(/0.*!
1*<*@3?+*9/H! @3-1! +-9-4*+*9/H! 3?*.-/539-@! 707/-59-J5@5/2H! *9*.42! *==5(5*9(2H!
*@*(/.5(-@!7-=*/2H!*9<5.39+*9/-@!(3+?@5-9(*H!-91!@394E/*.+!.*75@5*9(*F!

!
!"#$%&9)*+':/6"1.4";&',0<&%'=$>>-7'=724&?'@%15"4&14$%&'

c)8!H&'/G$!N<'/'!

K)57!7*(/539!7)-@@!*7/-J@57)!/)*!3<*.-@@!?@-99594!?)5@373?)2H!1*7549!(.5/*.5-H!3?*.-/539-@!
3J8*(/5<*7H!-91!+595+0+!7*.<5(*E@*<*@!.*V05.*+*9/7!=3.!/)*!?.3?37*1!I3G*.!'0??@2!
'27/*+F!

c)8)(!=F<$$/$G!9#+/_#$!P!H&K&F#>A&$%!=3<'/$G!

K)*!CIT!7)-@@!1*=59*!/)*!-13?/*1!?@-99594!)3.5P39H!59/*.+*15-/*!1*<*@3?+*9/!7/-4*7H!
-91!?)-7*EG57*!*@*(/.5(-@!59=.-7/.0(/0.*!-04+*9/-/539!7/.-/*42!(39751*.594!?.38*(/*1!
59107/.5-@!4.3G/)H!3((0?-9(2H!-91!=0/0.*!*D?-97539!.*V05.*+*9/7F!
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#1=!
!
!

c)8)0!N<'/'!#2!H&A<$,!M''&''A&$%!

K)*!CIT!7)-@@!*7/-J@57)! /)*!+*/)313@342!-91!-770+?/5397!-13?/*1! =3.!*7/5+-/594!
59107/.5-@H! (3++*.(5-@H! .*751*9/5-@H! 0/5@5/2H! 597/5/0/539-@H! -91! (3++39E-.*-! ?3G*.!
1*+-91!J-7*1!39!-??.3<*1!+-7/*.!?@-97!-91!59107/.5-@!/2?3@345*7F!

c)8)8!=#:&+!H&A<$,!M''&''A&$%!B&%3#,#F#GI!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! +*/)313@342! -13?/*1! =3.! (399*(/*1E@3-1! *7/5+-/539H!
+-D5+0+E1*+-91! -9-@2757H! 15<*.75/2E=-(/3.! -77*77+*9/H! @3-1! =3.*(-7/594H! @3-1!
1*975/2!-77*77+*9/H!-91!1*+-91!?.38*(/5397!=3.!-@@!1*<*@3?+*9/!?)-7*7F!

c)8)E!=#:&+!D->>FI!=3/F#'#>3I!

K)*!CIT!7)-@@!1*=59*!/)*!3<*.-@@!?3G*.E70??@2!?)5@373?)2!59(@01594!4.51!(399*(/5<5/2!
-??.3-()H!<3@/-4*!)5*.-.()2H!.*1091-9(2!(.5/*.5-H!157/.5J0/539!?)5@373?)2H!*+*.4*9(2!
J-(60?!?.3<575397H!-91!=0/0.*!7(-@-J5@5/2!.*V05.*+*9/7F!

c)8)J!H/'%+/5-%/#$!1&%:#+6!D%+<%&GI!

K)*! CIT! 7)-@@! *7/-J@57)! /)*! 7/.-/*42! =3.! *@*(/.5(-@! /.-97+577539! -91! 157/.5J0/539!
59(@01594! 091*.4.3091! (-J@*! 727/*+7H! .594E+-59! 9*/G3.67H! /.-97=3.+*.! @3(-/5397H!
=**1*.!-..-94*+*9/7H!-91!@3-1!J-@-9(594!+*()-957+7F!

c)8)]!;&F/<5/F/%IC!;&,-$,<$.I!P!;&'/F/&$.&!"+/%&+/<!

K)*! CIT! 7)-@@! 1*=59*! .*@5-J5@5/2! -91! .*1091-9(2! ?.3<575397! 59(@01594! 10-@E730.(*!
70??@2H! 7/-91J2! =**1*.7H! J-(60?! /.-97=3.+*.7H! *+*.4*9(2! ?3G*.! 727/*+7H! -91!
(39/594*9(2!-..-94*+*9/7F!

c)8)a!M-%#A<%/#$!P!DA<+%!B#$/%#+/$G!DI'%&A'!

K)*!CIT!7)-@@!*7/-J@57)! /)*!?.3?37*1!-0/3+-/539!-91!7+-./E+395/3.594! =.-+*G3.6!
59(@01594!'B$C$!727/*+7H!7+-./!+*/*.7H!;>'!+-??594H!*9*.42E+395/3.594!727/*+7H!
-91!(*9/.-@5P*1!(3++-91E-91E(39/.3@!727/*+7F!

c)8)b!^$&+GI!^22/./&$.I!P!D-'%</$<5/F/%I!B&<'-+&'!

K)*! CIT! 7)-@@! *7/-J@57)! 707/-59-J5@5/2! +*-70.*7! =3(07*1! 39! *9*.42! *==5(5*9(2H!
.*9*G-J@*E*9*.42!59/*4.-/539H!7+-./!@54)/594!727/*+7H!*9*.42!(397*.<-/539!+*-70.*7H!
-91!.*10(/539!3=!(-.J39!=33/?.59/F!

c)8)c!M>>F/.<5F&!"#,&'C!D%<$,<+,'!P!R&.3$/.<F!;&2&+&$.&'!

K)*! CIT! 7)-@@! 51*9/5=2! /)*! -??@5(-J@*! (31*7H! 7/-91-.17H! +-90-@7H! 4051*@59*7H!
J*9()+-.67H! -91! 7/-/0/3.2! ?.3<575397! -13?/*1! =3.! ?@-99594H! 1*7549H! (397/.0(/539H!
3?*.-/539H!-91!+-59/*9-9(*!3=!/)*!?.3?37*1!I3G*.!'0??@2!'27/*+F!

!
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#1'!
!
!

>915(-/5<*!T*=*.*9(*7Q!

•! >915-9!O@*(/.5(5/2!$(/!dMMe!
•! B*9/.-@!O@*(/.5(5/2!$0/)3.5/2!,BO$:!;051*@59*7!dMLM!
•! A-/539-@!O@*(/.5(-@!B31*!3=!>915-!
•! >OB!'/-91-.17!
•! >OOO!'/-91-.17!
•! ">'!'/-91-.17!
•! "0.*-0!3=!O9*.42!O==5(5*9(2!,"OO:!;051*@59*7!
•! U3(-@!S/5@5/2!Z!C>'BXN!'/-91-.17!
•! >'!'/-91-.17!,>'!oedH!l`Le!Y!eMje:!

c)E!D&+K/.&!T&K&F!N&$.3A<+6'!

K)57! 7*(/539! 30/@59*7! /)*! -??@5(-J@*! '*.<5(*! U*<*@! "*9()+-.67! ,'U"7:! =3.! /)*!
?.3?37*1!I3G*.!'0??@2!727/*+H!?.5+-.5@2!J-7*1!39!/)*!J*9()+-.67!?.*7(.5J*1!J2!/)*!
B*9/.-@!O@*(/.5(5/2!$0/)3.5/2!,BO$:!-91!3/)*.!.*@*<-9/!7/-91-.17F!

K)*!CIT!7)-@@!7?*(5=2!/)*!-13?/*1!7*.<5(*!@*<*@7!-4-597/!*-()!J*9()+-.6!?-.-+*/*.!
59!-!(3+?-.-/5<*!/-J0@-.!=3.+-/H!-@394!G5/)!/)*!?.3?37*1!(3+?@5-9(*!-??.3-()F!K)*!
-13?/*1!<-@0*7!7)-@@!4*9*.-@@2!+**/!3.!*D(**1!/)*!?.*7(.5J*1!J*9()+-.6!@*<*@7F!$92!
1*<5-/539!=.3+!/)*!-??@5(-J@*!J*9()+-.67!7)-@@!J*!70??3./*1!G5/)!-1*V0-/*!?.38*(/E
7?*(5=5(!/*()95(-@!807/5=5(-/539F!!

!"#$%&\()*&9%61./%&2%1%$&Q%,/CG"6?4&

!"#$%&$ !*+B9;*$C*B*"$D*,;E1-+F5$<!CD5=$ D*,;E1-+F$G-":*$

K! R*@%#!67;;(A!)%(&'8&(&$A!! J0eQ!67;;(A!

J! )%+7<+'<?A!R#*B&,&*<! TmKGH7'(!6*7#?%!

9! c*($'>%!)%>7('$&*<! ",!;%#!I_"!T*#5,!

0! H&,$#&87$&*<,!M*,,%,! ",!;%#!]$&(&$A!T*#5,!

1! 6I"H"![*<&$*#&<>!I*B%#'>%!! K44U!I#&$&?'(!`</#',$#7?$7#%!

3! 65'#$![%$%#&<>!I*B%#'>%! K44U!

Q! 6$#%%$!M&>=$&<>!I*B%#'>%! K44U!)*'+!T%$@*#F!

L! ]<+%#>#*7<+!I'8(&<>!I*B%#'>%! K44U!

N! )%<%@'8(%!_<%#>A!`<$%>#'$&*<! R#*\%?$!6;%?&/&?!

K4! _5%#>%<?A!Z'?F7;!/*#!I#&$&?'(!]$&(&$&%,! ['<+'$*#A!

!
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c)J!M,#>%&,!H&'/G$!D%<$,<+,'!P!1#+A'!

K)57! 7*(/539! 7)-@@! 70++-.5P*! /)*! 1*7549! 7/-91-.17H! (31*7H! 4051*@59*7H! .*=*.*9(*!
+-90-@7H!-91!?@-99594!93.+7!-13?/*1!=3.!?.*?-.-/539!3=!/)*!I3G*.!'0??@2!'27/*+!59!
/)*!CITF!K)*!3J8*(/5<*!3=!/)57!7*(/539!57!/3!*7/-J@57)!-!(3973@51-/*1!/*()95(-@!.*=*.*9(*!
=.-+*G3.6!=3.!-@@!1*7549!?-.-+*/*.7!-91!59=.-7/.0(/0.*!(3+?39*9/7H!/)*.*J2!-<351594!
.*?*/5/5<*!(5/-/539!3=!7/-91-.17!59!70J7*V0*9/!7*(/5397!3=!/)*!CITF!

K)*!CIT!7)-@@!(@*-.@2! 51*9/5=2! /)*!-13?/*1!1*7549!(.5/*.5-H!(3..*7?391594!.*=*.*9(*!
7/-91-.17H!-91!-??@5(-J@*!(31-@!?.3<575397!=3.!5915<510-@!727/*+!(3+?39*9/7F!>9!(-7*7!
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Sr. No. Nature of Compliances/Clearances 

 Pre-Operative Registrations  
1 Incorporation of Company  

2 Registration of Permanent Account Number (PAN) 

3 Registration of Tax Account Number (TAN) 

4 Registration under Goods and Service Tax (GST) 

5 Registration under Industrial Enterprises Memorandum – Part-I 

6 Registration under Import Export Code 

7 Registration under Profession Tax Enrolment Certificate for Company 

8 Registration under Profession Tax (EC) for Directors of Company 

9 Possession Letter for Acquisition of Land 

10 Stamp Duty Exemption for Registration of Land 

11 Registration under Maharashtra Pollution Control Board (MPCB) 
Consent to Establish 

12 Registration as Principal Employer under Contract Labour Act 

13 Registration under Building and Other Construction Works 

14 Registration of Lease Deed of Land 

15 Temporary Electricity Connection 

16 Temporary Water Connection 

17 Trees Cutting Permission 

18 Building Plan Approval and Fire No Objection Certificate 

19 Registration under Employee State Insurance Corporation (ESIC) 

20 Registration under Provident Fund (PF) 

21 NOC from Airport Authority 

22 Preliminary Layout Drawing Approval and license for Storage of Gases 

23 Factory layout plan approval, 1948 

24 Registration under Payment of Gratuity Act, 1972 

 Post Construction/Operative Registrations  

25 
Registration with Common Hazardous Waste Treatment, Storage & 
Disposal 
Facility (CHWTSDF) 

26 Registration of Centralised/Common Effluent Treatment Plant at 
AURIC 

27 Consent to operate (CTO) 
& Authorization to store Hazardous waste 

28 Fire No Objection Certificate 
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29 Building Completion Certificate and all other related clearances 
required 

30 NOC from Collector Office for Storage of Gases 

31 NOC from Superintendent of Police for Storage of Gases 

32 NOC from Deputy Superintendent of Police for Storage of Gases 

33 NOC from Jurisdictional Police Station for Storage of Gases 

34 NOC from Regional Fire Officer for Storage of Gases 

35 NOC from Sub Divisional Office for Storage of Gases 

36 NOC from Town Planning Authority for Storage of Gases 

37 Final Approval from PESO for  
Nitrogen and Gases 

38 Approval for utilisation of Natural Gas through Pipeline 

39 Factories License 

40 Registration of Occupation under Factories Act 

41 Registration of Establishment under the Interstate Migrant Workmen 
Act, 1979 

42 Employer Registration under the respective states and Other Manual 
Workers Act, 1969 

43 Registration under Industrial Enterprises Memorandum – Part-B 

44 New Power Connection for Industrial Use 

45 Permanent water connection 

46 Registration under private Security Guards Act 1981 

47 Permission for Boiler  

48 Solvent License, if req. 

49 Obtain Registration as Manufacturer under Legal Metrology Act 

50 Stamping & Calibration of Machinery from Legal Metrology 

51 Layout Approval for Diesel Generator sets (if applicable) 

52 Registration of Diesel Generator Sets (if applicable) 

53 Permission for charging Diesel Generator Sets for more than 250 KVA 
(if applicable) 

54 Permission for erection of lift 

55 License to operate lift 

56 Boiler Erection certificate 

57 Renewal of Registration as Principal Employer under Contract Labour 
Act 

58 Application for Lower Income Tax Rate for Company 

59 Obtaining Eligibility Certificate from Directorate of Industries under 
Package Scheme of Incentives - 2019 

60 Electricity Duty Exemption 
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Project Name
Sponsoring Agency / SPV
State / UT
Park Type (Greenfield / Brownfield)
Implementation Mode (State / CPSE / 
Private)
Park Size (acres) — from Cost Summary 
Sheet 1!C18
Model Currency INR Crore
Model Horizon 30 Years (operating)

Discount Rate / WACC (%) — see Sheet 1

Construction Period 3 Years (Tranche I + II + III)
Operations Begin (calendar year)
Author / Consultant
Authorised Signatory
DPR Version & Date

BHAVYA — Financial Model Template
Bharat Audyogik Vikas Yojna (DPIIT) — 30-Year Project Bankability Model

Purpose & Conventions
This model operationalises the BHAVYA Guidelines' Financial Analysis requirements (Annexure II):

  •  Revenue model with allotment premium, lease rentals, maintenance charges, and user charges.
  •  30-year P&L, Cash Flow, Project IRR, Equity IRR, NPV, DSCR profile, and Payback.
  •  Mandatory O&M Corpus Fund per Guidelines Para 7.9 (5% of gross allotment premium, escrowed, restricted 
drawdown).
  •  40:40:20 tranche release per Guidelines Para 9.6 — released against milestone preconditions.
  •  Sensitivity analysis: absorption rate ±20%, cost overrun ±15%, plot premium ±10%.

Conventions:  Yellow-fill cells with blue text are inputs.  Black text = formulas.  Green text = links to other sheets.  All 
amounts in ₹ Crore unless stated.  Years are operating years (Y1–Y30); construction (Years –2 to 0) is summarised in 
Sheet 3 CAPEX Schedule.

Workflow:  1) Fill Sheet 1 Assumptions  →  2) Verify CAPEX Sheet 3 matches Cost Summary Worksheet  →  3) Confirm 
Revenue model Sheet 2  →  4) Review O&M Corpus Sheet 5  →  5) Read P&L, CF, IRR/NPV, Sensitivity, Tranche.
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Project Name
Sponsoring Agency / SPV
State / UT
Park Type (Greenfield / Brownfield)
Implementation Mode (State / CPSE / 
Private)
Park Size (acres) — from Cost Summary 
Sheet 1!C18
Model Currency INR Crore
Model Horizon 30 Years (operating)

Discount Rate / WACC (%) — see Sheet 1

Construction Period 3 Years (Tranche I + II + III)
Operations Begin (calendar year)
Author / Consultant
Authorised Signatory
DPR Version & Date

BHAVYA — Financial Model Template
Bharat Audyogik Vikas Yojna (DPIIT) — 30-Year Project Bankability Model

Purpose & Conventions
This model operationalises the BHAVYA Guidelines' Financial Analysis requirements (Annexure II):

  •  Revenue model with allotment premium, lease rentals, maintenance charges, and user charges.
  •  30-year P&L, Cash Flow, Project IRR, Equity IRR, NPV, DSCR profile, and Payback.
  •  Mandatory O&M Corpus Fund per Guidelines Para 7.9 (5% of gross allotment premium, escrowed, restricted 
drawdown).
  •  40:40:20 tranche release per Guidelines Para 9.6 — released against milestone preconditions.
  •  Sensitivity analysis: absorption rate ±20%, cost overrun ±15%, plot premium ±10%.

Conventions:  Yellow-fill cells with blue text are inputs.  Black text = formulas.  Green text = links to other sheets.  All 
amounts in ₹ Crore unless stated.  Years are operating years (Y1–Y30); construction (Years –2 to 0) is summarised in 
Sheet 3 CAPEX Schedule.

Workflow:  1) Fill Sheet 1 Assumptions  →  2) Verify CAPEX Sheet 3 matches Cost Summary Worksheet  →  3) Confirm 
Revenue model Sheet 2  →  4) Review O&M Corpus Sheet 5  →  5) Read P&L, CF, IRR/NPV, Sensitivity, Tranche.

Park area for funding (acres) From Cost Summary Sheet 1!C18

Net developable plot area (% of gross) 60.0% Typical 55–65% after roads/utilities/buffers/social

Net plot area (acres) - Auto-calculated

Net plot area (sq.m) - 1 acre = 4,046.86 sq.m

Total infrastructure cost — from Cost Summary 8.E12 (₹ 
Cr) Link manually or enter

Scheme funding requested (₹ Cr) From Cost Summary 8.E16; ≤ 1 cr/acre cap

State 75% external infra share (₹ Cr) From Cost Summary 5.I11

Land value / SPV equity (₹ Cr) From Cost Summary 1.C32

Promoter / State contribution (₹ Cr) Balancing item, includes cash + land

Debt (₹ Cr) - Typically 0 — Scheme is equity-only per Para 9.1

Interest rate on debt (%) 9.0% If any debt taken

Construction period (years) 3 Para 10.2 — 24 months extendable

Plot allotment price (₹ Lakh/acre) Should cover infra+land+10–15% margin

Lease tenure (years) 99 Typically 99-year lease

Absorption — Year 1 (% of net plot) 15.0% Typical first-year uptake

Absorption — Year 2 (% of net plot) 25.0%
Absorption — Year 3 (% of net plot) 25.0%
Absorption — Year 4 (% of net plot) 20.0%
Absorption — Year 5 (% of net plot) 10.0%
Absorption — Year 6+ (% of net plot) 5.0% Residual annual uptake until 100%

Maintenance charge (₹/sq.m/month) 10 Recurring charge on allotted land

Common area user charges (₹ Cr/year, escalated) 1.00 Park-level CETP/STP/SWM user charges

Revenue escalation (% p.a.) 5.0% 5% pa typical

Manpower cost — Year 1 (₹ Cr/year) 1.50 Park admin, security, O&M staff

Power & water for common areas (₹ Cr/year) 1.20
Repairs & maintenance (% of CAPEX/year) 1.5% 1.5% of CAPEX/year typical

CETP/STP/SWM consumables (₹ Cr/year) 0.80
ICT AMC + cybersecurity SOC (₹ Cr/year) 0.60 Per Ch 10 SLA

Insurance + statutory + audit (₹ Cr/year) 0.40
Other admin & contingency (₹ Cr/year) 0.30
OPEX escalation (% p.a.) 6.0% 6% pa typical (slightly above revenue)

Escrow % of gross allotment premium 5.0% Mandatory 5% per Para 7.9

Corpus drawdown — start year 6 Year from which corpus can supplement OPEX

Discount rate / WACC (%) 10.0% 10% typical for PSU/government projects

Effective tax rate (%) 25.2% Base corporate 22% + cess + surcharge

Depreciation rate on CAPEX (straight-line, %) 4.0% 25-year asset life

Absorption multiplier (1.0 = base; ±0.20) 100.0% 1.0=base; 0.8=low; 1.2=high — see Sheet 9

Cost overrun multiplier (1.0 = base; ±0.15) 100.0% 1.0=base; 1.15=high; 0.85=low

Premium multiplier (1.0 = base; ±0.10) 100.0% 1.0=base; 0.9=low; 1.1=high

D. OPEX Drivers

E. O&M Corpus Fund (Para 7.9)

F. Discount & Tax

G. Sensitivity Variables (active scenario)

1. Assumptions
Single source of truth for all model inputs. Yellow cells require input; everything downstream flows from here.

A. Project Scale

B. Cost Base

C. Revenue Drivers
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Park area for funding (acres) From Cost Summary Sheet 1!C18

Net developable plot area (% of gross) 60.0% Typical 55–65% after roads/utilities/buffers/social

Net plot area (acres) - Auto-calculated

Net plot area (sq.m) - 1 acre = 4,046.86 sq.m

Total infrastructure cost — from Cost Summary 8.E12 (₹ 
Cr) Link manually or enter

Scheme funding requested (₹ Cr) From Cost Summary 8.E16; ≤ 1 cr/acre cap

State 75% external infra share (₹ Cr) From Cost Summary 5.I11

Land value / SPV equity (₹ Cr) From Cost Summary 1.C32

Promoter / State contribution (₹ Cr) Balancing item, includes cash + land

Debt (₹ Cr) - Typically 0 — Scheme is equity-only per Para 9.1

Interest rate on debt (%) 9.0% If any debt taken

Construction period (years) 3 Para 10.2 — 24 months extendable

Plot allotment price (₹ Lakh/acre) Should cover infra+land+10–15% margin

Lease tenure (years) 99 Typically 99-year lease

Absorption — Year 1 (% of net plot) 15.0% Typical first-year uptake

Absorption — Year 2 (% of net plot) 25.0%
Absorption — Year 3 (% of net plot) 25.0%
Absorption — Year 4 (% of net plot) 20.0%
Absorption — Year 5 (% of net plot) 10.0%
Absorption — Year 6+ (% of net plot) 5.0% Residual annual uptake until 100%

Maintenance charge (₹/sq.m/month) 10 Recurring charge on allotted land

Common area user charges (₹ Cr/year, escalated) 1.00 Park-level CETP/STP/SWM user charges

Revenue escalation (% p.a.) 5.0% 5% pa typical

Manpower cost — Year 1 (₹ Cr/year) 1.50 Park admin, security, O&M staff

Power & water for common areas (₹ Cr/year) 1.20
Repairs & maintenance (% of CAPEX/year) 1.5% 1.5% of CAPEX/year typical

CETP/STP/SWM consumables (₹ Cr/year) 0.80
ICT AMC + cybersecurity SOC (₹ Cr/year) 0.60 Per Ch 10 SLA

Insurance + statutory + audit (₹ Cr/year) 0.40
Other admin & contingency (₹ Cr/year) 0.30
OPEX escalation (% p.a.) 6.0% 6% pa typical (slightly above revenue)

Escrow % of gross allotment premium 5.0% Mandatory 5% per Para 7.9

Corpus drawdown — start year 6 Year from which corpus can supplement OPEX

Discount rate / WACC (%) 10.0% 10% typical for PSU/government projects

Effective tax rate (%) 25.2% Base corporate 22% + cess + surcharge

Depreciation rate on CAPEX (straight-line, %) 4.0% 25-year asset life

Absorption multiplier (1.0 = base; ±0.20) 100.0% 1.0=base; 0.8=low; 1.2=high — see Sheet 9

Cost overrun multiplier (1.0 = base; ±0.15) 100.0% 1.0=base; 1.15=high; 0.85=low

Premium multiplier (1.0 = base; ±0.10) 100.0% 1.0=base; 0.9=low; 1.1=high

D. OPEX Drivers

E. O&M Corpus Fund (Para 7.9)

F. Discount & Tax

G. Sensitivity Variables (active scenario)

1. Assumptions
Single source of truth for all model inputs. Yellow cells require input; everything downstream flows from here.

A. Project Scale

B. Cost Base

C. Revenue Drivers

Y1 Y2 Y3 Y4 Y5 Y6 nth Year
Plot Absorption (% of net plot) 15.0% 25.0% 25.0% 20.0% 10.0% 5.0% -
Cumulative Allocation (%) 15.0% 40.0% 65.0% 85.0% 95.0% 100.0% 100.0%
    Acres allotted (annual) - - - - - - -
    Acres allotted (cumulative) - - - - - - -

Revenue Streams (₹ Cr)
    Allotment Premium (one-time) - - - - - - -
    Maintenance Charges - - - - - - -
    User Charges (CETP/STP/SWM) 0.15 0.42 0.72 0.98 1.15 1.28 1.34
    Annual Lease Rental (nominal 1%) - - - - - - -

TOTAL REVENUE (₹ Cr) 0.15 0.42 0.72 0.98 1.15 1.28 1.34

Y1 Y2 Y3 Y4 Y5 Y6 nth Year
CAPEX Deployment by Source (₹ Cr)
    Scheme funding (Tranche I) — 40% - - - - - - -
    Scheme funding (Tranche II) — 40% - - - - - - -
    Scheme funding (Tranche III) — 20% - - - - - - -
    Promoter / State equity (cash + land) 0.05 - - - - - -
    Debt (if any) - - - - - - -
    State 75% External (off-Scheme — for 
reference) 1.00 - - - - - -

TOTAL CAPEX deployed in Y1 (one-time) 0.05 - - - - - -

Depreciation Schedule (₹ Cr)
    CAPEX base (cumulative) 0.05 0.05 0.05 0.05 0.05 0.05 0.05
    Annual depreciation (SL) - - - - - - -
    Accumulated depreciation - - - - - - -
    Net Block (CAPEX - accumulated depr) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Y1 Y2 Y3 Y4 Y5 Y6 nth Year
    Manpower - - - - - - -
    Power & water (common areas) - - - - - - -
    Repairs & maintenance (% of CAPEX) - - - - - - -
    CETP/STP/SWM consumables - - - - - - -
    ICT AMC + cybersecurity SOC - - - - - - -
    Insurance + statutory + audit - - - - - - -
    Other admin & contingency - - - - - - -

TOTAL OPEX (₹ Cr) - - - - - - -

Annual operating expenses, escalated

2. Revenue Model
Allotment premium, lease, maintenance, user charges over 30-year operating horizon

3. CAPEX Schedule
Construction-period deployment (Y-2, Y-1, Y0) and depreciation across operating years

4. OPEX Schedule

Above Mentioned Values Are Indicative In Nature
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Park area for funding (acres) From Cost Summary Sheet 1!C18

Net developable plot area (% of gross) 60.0% Typical 55–65% after roads/utilities/buffers/social

Net plot area (acres) - Auto-calculated

Net plot area (sq.m) - 1 acre = 4,046.86 sq.m

Total infrastructure cost — from Cost Summary 8.E12 (₹ 
Cr) Link manually or enter

Scheme funding requested (₹ Cr) From Cost Summary 8.E16; ≤ 1 cr/acre cap

State 75% external infra share (₹ Cr) From Cost Summary 5.I11

Land value / SPV equity (₹ Cr) From Cost Summary 1.C32

Promoter / State contribution (₹ Cr) Balancing item, includes cash + land

Debt (₹ Cr) - Typically 0 — Scheme is equity-only per Para 9.1

Interest rate on debt (%) 9.0% If any debt taken

Construction period (years) 3 Para 10.2 — 24 months extendable

Plot allotment price (₹ Lakh/acre) Should cover infra+land+10–15% margin

Lease tenure (years) 99 Typically 99-year lease

Absorption — Year 1 (% of net plot) 15.0% Typical first-year uptake

Absorption — Year 2 (% of net plot) 25.0%
Absorption — Year 3 (% of net plot) 25.0%
Absorption — Year 4 (% of net plot) 20.0%
Absorption — Year 5 (% of net plot) 10.0%
Absorption — Year 6+ (% of net plot) 5.0% Residual annual uptake until 100%

Maintenance charge (₹/sq.m/month) 10 Recurring charge on allotted land

Common area user charges (₹ Cr/year, escalated) 1.00 Park-level CETP/STP/SWM user charges

Revenue escalation (% p.a.) 5.0% 5% pa typical

Manpower cost — Year 1 (₹ Cr/year) 1.50 Park admin, security, O&M staff

Power & water for common areas (₹ Cr/year) 1.20
Repairs & maintenance (% of CAPEX/year) 1.5% 1.5% of CAPEX/year typical

CETP/STP/SWM consumables (₹ Cr/year) 0.80
ICT AMC + cybersecurity SOC (₹ Cr/year) 0.60 Per Ch 10 SLA

Insurance + statutory + audit (₹ Cr/year) 0.40
Other admin & contingency (₹ Cr/year) 0.30
OPEX escalation (% p.a.) 6.0% 6% pa typical (slightly above revenue)

Escrow % of gross allotment premium 5.0% Mandatory 5% per Para 7.9

Corpus drawdown — start year 6 Year from which corpus can supplement OPEX

Discount rate / WACC (%) 10.0% 10% typical for PSU/government projects

Effective tax rate (%) 25.2% Base corporate 22% + cess + surcharge

Depreciation rate on CAPEX (straight-line, %) 4.0% 25-year asset life

Absorption multiplier (1.0 = base; ±0.20) 100.0% 1.0=base; 0.8=low; 1.2=high — see Sheet 9

Cost overrun multiplier (1.0 = base; ±0.15) 100.0% 1.0=base; 1.15=high; 0.85=low

Premium multiplier (1.0 = base; ±0.10) 100.0% 1.0=base; 0.9=low; 1.1=high

D. OPEX Drivers

E. O&M Corpus Fund (Para 7.9)

F. Discount & Tax

G. Sensitivity Variables (active scenario)

1. Assumptions
Single source of truth for all model inputs. Yellow cells require input; everything downstream flows from here.

A. Project Scale

B. Cost Base

C. Revenue Drivers

Y1 Y2 Y3 Y4 Y5 Y6 nth Year
Plot Absorption (% of net plot) 15.0% 25.0% 25.0% 20.0% 10.0% 5.0% -
Cumulative Allocation (%) 15.0% 40.0% 65.0% 85.0% 95.0% 100.0% 100.0%
    Acres allotted (annual) - - - - - - -
    Acres allotted (cumulative) - - - - - - -

Revenue Streams (₹ Cr)
    Allotment Premium (one-time) - - - - - - -
    Maintenance Charges - - - - - - -
    User Charges (CETP/STP/SWM) 0.15 0.42 0.72 0.98 1.15 1.28 1.34
    Annual Lease Rental (nominal 1%) - - - - - - -

TOTAL REVENUE (₹ Cr) 0.15 0.42 0.72 0.98 1.15 1.28 1.34

Y1 Y2 Y3 Y4 Y5 Y6 nth Year
CAPEX Deployment by Source (₹ Cr)
    Scheme funding (Tranche I) — 40% - - - - - - -
    Scheme funding (Tranche II) — 40% - - - - - - -
    Scheme funding (Tranche III) — 20% - - - - - - -
    Promoter / State equity (cash + land) 0.05 - - - - - -
    Debt (if any) - - - - - - -
    State 75% External (off-Scheme — for 
reference) 1.00 - - - - - -

TOTAL CAPEX deployed in Y1 (one-time) 0.05 - - - - - -

Depreciation Schedule (₹ Cr)
    CAPEX base (cumulative) 0.05 0.05 0.05 0.05 0.05 0.05 0.05
    Annual depreciation (SL) - - - - - - -
    Accumulated depreciation - - - - - - -
    Net Block (CAPEX - accumulated depr) 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Y1 Y2 Y3 Y4 Y5 Y6 nth Year
    Manpower - - - - - - -
    Power & water (common areas) - - - - - - -
    Repairs & maintenance (% of CAPEX) - - - - - - -
    CETP/STP/SWM consumables - - - - - - -
    ICT AMC + cybersecurity SOC - - - - - - -
    Insurance + statutory + audit - - - - - - -
    Other admin & contingency - - - - - - -

TOTAL OPEX (₹ Cr) - - - - - - -

Annual operating expenses, escalated

2. Revenue Model
Allotment premium, lease, maintenance, user charges over 30-year operating horizon

3. CAPEX Schedule
Construction-period deployment (Y-2, Y-1, Y0) and depreciation across operating years

4. OPEX Schedule

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

    Annual Allotment Premium (₹ Cr) — from Sheet 2 - - - - - - -

    Escrow contribution (5% of premium) - - - - - - -

    Drawdown (if year ≥ start year and OPEX > Revenue ex-
premium) - - - - - - -

    Opening balance - - - - - - -

    Closing balance (in escrow) - - - - - - -

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

Total Revenue 1.00 - - - - - -

(-) Operating Expenses (OPEX) - - - - - - -

EBITDA 1.00 - - - - - -

(-) Depreciation - - - - - - -

(-) Interest on Debt (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Profit Before Tax (PBT) 0.95 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

(-) Tax - - - - - - -

Profit After Tax (PAT) 0.95 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

    Cumulative PAT 0.95 0.90 0.85 0.80 0.75 0.70 0.65

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

Operating Cash Flow

    EBITDA (from P&L) - - - - - - -

    (-) Tax paid - - - - - - -

    Net Cash from Operations - - - - - - -

Investing Cash Flow

    (-) CAPEX (Y1 only) - - - - - - -

Net Cash Flow (pre-financing) - - - - - - -

Cumulative Net Cash Flow - - - - - - -

DSCR (EBITDA / [Interest + Principal]) - - - - - - -

7. Cash Flow Statement (30-Year)
Operating CF + Investing CF + Financing CF. Project IRR computed on Net CF before financing.

6. Profit & Loss Statement (30-Year)
₹ Crore. Standard P&L flow with depreciation, interest, tax.

5. O&M Corpus Fund — 5% Escrow per Guidelines Para 7.9
Mandatory escrow of 5% of gross allotment premium; restricted drawdown after Year 5; supports O&M sustainability post-tranche-release period.

Note (Guidelines Para 7.9): The O&M Corpus is held in a separate escrow account, deposited at the time of allotment, with drawdown only on Board approval (with DPIIT nominee 
concurrence). Permitted drawdown applications: O&M of CETP/STP/SWM, internal roads, streetlights, security, short-life asset replacement. Any unutilised balance at end of 5 years 
(from Operationalization) is transferred to general reserves.

Above Mentioned Values Are Indicative In Nature
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Y1 Y2 Y3 Y4 Y5 Y6 nth Year

    Annual Allotment Premium (₹ Cr) — from Sheet 2 - - - - - - -

    Escrow contribution (5% of premium) - - - - - - -

    Drawdown (if year ≥ start year and OPEX > Revenue ex-
premium) - - - - - - -

    Opening balance - - - - - - -

    Closing balance (in escrow) - - - - - - -

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

Total Revenue 1.00 - - - - - -

(-) Operating Expenses (OPEX) - - - - - - -

EBITDA 1.00 - - - - - -

(-) Depreciation - - - - - - -

(-) Interest on Debt (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Profit Before Tax (PBT) 0.95 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

(-) Tax - - - - - - -

Profit After Tax (PAT) 0.95 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

    Cumulative PAT 0.95 0.90 0.85 0.80 0.75 0.70 0.65

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

Operating Cash Flow

    EBITDA (from P&L) - - - - - - -

    (-) Tax paid - - - - - - -

    Net Cash from Operations - - - - - - -

Investing Cash Flow

    (-) CAPEX (Y1 only) - - - - - - -

Net Cash Flow (pre-financing) - - - - - - -

Cumulative Net Cash Flow - - - - - - -

DSCR (EBITDA / [Interest + Principal]) - - - - - - -

7. Cash Flow Statement (30-Year)
Operating CF + Investing CF + Financing CF. Project IRR computed on Net CF before financing.

6. Profit & Loss Statement (30-Year)
₹ Crore. Standard P&L flow with depreciation, interest, tax.

5. O&M Corpus Fund — 5% Escrow per Guidelines Para 7.9
Mandatory escrow of 5% of gross allotment premium; restricted drawdown after Year 5; supports O&M sustainability post-tranche-release period.

Note (Guidelines Para 7.9): The O&M Corpus is held in a separate escrow account, deposited at the time of allotment, with drawdown only on Board approval (with DPIIT nominee 
concurrence). Permitted drawdown applications: O&M of CETP/STP/SWM, internal roads, streetlights, security, short-life asset replacement. Any unutilised balance at end of 5 years 
(from Operationalization) is transferred to general reserves.

Project IRR Internal rate of return on pre-financing project cash flows over 30 
years.

Project NPV @ WACC (₹ Cr) (67.20)
NPV at WACC = ('1. Assumptions'!C48). NPV > 0 indicates value 
creation; NPV < 0 indicates the project doesn't meet the cost of 
capital.

Equity IRR (proxy) Same as Project IRR for an equity-only project (Para 9.1).

Simple Payback (years) Year in which cumulative net cash flow first turns non-negative.

Avg DSCR (Years 6–25) n/a (no debt) Average Debt Service Coverage Ratio in steady-state operating 
years (Y6–Y25). Should be ≥ 1.25.

Per-acre infra cost (₹ Lakh/acre) Total infra cost per acre. Compare against indicative ₹/acre 
benchmarks (NICDC portfolio).

Project IRR
≥ 10–12% for PSU/govt-led 
parks; ≥ 14% for private-
led

Project NPV @ WACC Should be > 0
Avg DSCR (when debt present) ≥ 1.25
Simple Payback ≤ 15 years

Per-acre infra cost ≤ ₹1 Cr/acre (State/CPSE) 
or ₹50 Lakh/acre (Private)

8. Project Returns — IRR / NPV / DSCR / Payback
Key bankability metrics

Indicative Bankability Thresholds

(helper) IRR cash flows Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 n th  year

Pre-financing CF (₹ Cr) - (4.65) (4.67) (4.68) (4.73) (4.91) (5.15) (5.47)

Absorption multiplier 100.0%
Cost overrun multiplier 100.0%
Premium multiplier 100.0%
Current Project IRR
Current Project NPV (₹ Cr) (67.20)

Scenario Absorption Cost Premium Project IRR Project NPV (₹ Cr)
Base Case 100.0% 100.0% 100.0%
Downside (absorption -20%) 80.0% 100.0% 100.0%
Downside (cost +15%) 100.0% 115.0% 100.0%
Downside (premium -10%) 100.0% 100.0% 90.0%
Stress (all three downside) 80.0% 115.0% 90.0%
Upside (absorption +20%) 120.0% 100.0% 100.0%
Upside (premium +10%) 100.0% 100.0% 110.0%
Best Case (all three upside) 120.0% 85.0% 110.0%

9. Sensitivity Analysis
Change the sensitivity multipliers in Sheet 1 to view IRR/NPV under different scenarios. The table below provides reference matrix.

A. Current Scenario (drives Sheet 1 multipliers)

B. Sensitivity Reference Table — enter manually for each scenario

Workflow: Set Sheet 1 multipliers to the scenario values shown in columns C–E, then copy the resulting IRR / NPV from Sheet 8 into columns F–G of this table. Repeat for each 
scenario row. (Data Tables / Solver can automate this in Excel desktop.)

Above Mentioned Values Are Indicative In Nature
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Y1 Y2 Y3 Y4 Y5 Y6 nth Year

    Annual Allotment Premium (₹ Cr) — from Sheet 2 - - - - - - -

    Escrow contribution (5% of premium) - - - - - - -

    Drawdown (if year ≥ start year and OPEX > Revenue ex-
premium) - - - - - - -

    Opening balance - - - - - - -

    Closing balance (in escrow) - - - - - - -

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

Total Revenue 1.00 - - - - - -

(-) Operating Expenses (OPEX) - - - - - - -

EBITDA 1.00 - - - - - -

(-) Depreciation - - - - - - -

(-) Interest on Debt (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Profit Before Tax (PBT) 0.95 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

(-) Tax - - - - - - -

Profit After Tax (PAT) 0.95 (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

    Cumulative PAT 0.95 0.90 0.85 0.80 0.75 0.70 0.65

Y1 Y2 Y3 Y4 Y5 Y6 nth Year

Operating Cash Flow

    EBITDA (from P&L) - - - - - - -

    (-) Tax paid - - - - - - -

    Net Cash from Operations - - - - - - -

Investing Cash Flow

    (-) CAPEX (Y1 only) - - - - - - -

Net Cash Flow (pre-financing) - - - - - - -

Cumulative Net Cash Flow - - - - - - -

DSCR (EBITDA / [Interest + Principal]) - - - - - - -

7. Cash Flow Statement (30-Year)
Operating CF + Investing CF + Financing CF. Project IRR computed on Net CF before financing.

6. Profit & Loss Statement (30-Year)
₹ Crore. Standard P&L flow with depreciation, interest, tax.

5. O&M Corpus Fund — 5% Escrow per Guidelines Para 7.9
Mandatory escrow of 5% of gross allotment premium; restricted drawdown after Year 5; supports O&M sustainability post-tranche-release period.

Note (Guidelines Para 7.9): The O&M Corpus is held in a separate escrow account, deposited at the time of allotment, with drawdown only on Board approval (with DPIIT nominee 
concurrence). Permitted drawdown applications: O&M of CETP/STP/SWM, internal roads, streetlights, security, short-life asset replacement. Any unutilised balance at end of 5 years 
(from Operationalization) is transferred to general reserves.

Project IRR Internal rate of return on pre-financing project cash flows over 30 
years.

Project NPV @ WACC (₹ Cr) (67.20)
NPV at WACC = ('1. Assumptions'!C48). NPV > 0 indicates value 
creation; NPV < 0 indicates the project doesn't meet the cost of 
capital.

Equity IRR (proxy) Same as Project IRR for an equity-only project (Para 9.1).

Simple Payback (years) Year in which cumulative net cash flow first turns non-negative.

Avg DSCR (Years 6–25) n/a (no debt) Average Debt Service Coverage Ratio in steady-state operating 
years (Y6–Y25). Should be ≥ 1.25.

Per-acre infra cost (₹ Lakh/acre) Total infra cost per acre. Compare against indicative ₹/acre 
benchmarks (NICDC portfolio).

Project IRR
≥ 10–12% for PSU/govt-led 
parks; ≥ 14% for private-
led

Project NPV @ WACC Should be > 0
Avg DSCR (when debt present) ≥ 1.25
Simple Payback ≤ 15 years

Per-acre infra cost ≤ ₹1 Cr/acre (State/CPSE) 
or ₹50 Lakh/acre (Private)

8. Project Returns — IRR / NPV / DSCR / Payback
Key bankability metrics

Indicative Bankability Thresholds

(helper) IRR cash flows Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 n th  year

Pre-financing CF (₹ Cr) - (4.65) (4.67) (4.68) (4.73) (4.91) (5.15) (5.47)

Absorption multiplier 100.0%
Cost overrun multiplier 100.0%
Premium multiplier 100.0%
Current Project IRR
Current Project NPV (₹ Cr) (67.20)

Scenario Absorption Cost Premium Project IRR Project NPV (₹ Cr)
Base Case 100.0% 100.0% 100.0%
Downside (absorption -20%) 80.0% 100.0% 100.0%
Downside (cost +15%) 100.0% 115.0% 100.0%
Downside (premium -10%) 100.0% 100.0% 90.0%
Stress (all three downside) 80.0% 115.0% 90.0%
Upside (absorption +20%) 120.0% 100.0% 100.0%
Upside (premium +10%) 100.0% 100.0% 110.0%
Best Case (all three upside) 120.0% 85.0% 110.0%

9. Sensitivity Analysis
Change the sensitivity multipliers in Sheet 1 to view IRR/NPV under different scenarios. The table below provides reference matrix.

A. Current Scenario (drives Sheet 1 multipliers)

B. Sensitivity Reference Table — enter manually for each scenario

Workflow: Set Sheet 1 multipliers to the scenario values shown in columns C–E, then copy the resulting IRR / NPV from Sheet 8 into columns F–G of this table. Repeat for each 
scenario row. (Data Tables / Solver can automate this in Excel desktop.)

Tranche Description / Milestone % Share Amount (₹ Cr) Linked to Model 
Year Cumulative % Cumulative (₹ Cr)

I-a
Approval by NLSC + Land transfer (90% 
encumbrance-free) + Delegation of powers + 
Power/Water allocation

30.0% - Year 1 30.0% -

I-b EC obtained + Commencement of work 10.0% - Year 1 40.0% -

II Utilisation of 75% Tranche I + Physical progress 
+ Allotment to ≥2 manufacturing units 40.0% - Year 2 80.0% -

III-a Utilisation of 90% T1+T2 + Physical progress 10.0% - Year 3 90.0% -

III-b External infra complete + 2 units in construction 
+ Final completion certificate 10.0% - Year 3 100.0% -

Total 100.0% -

10. Tranche Drawdown vs Milestones
Per Guidelines Para 9.6 — 40:40:20 release linked to milestone preconditions. This sheet mirrors Cost Summary Sheet 7 and reconciles to financial model cash flow.

CRITICAL CHECK: Total in row 11 must equal Scheme Funding requested in Sheet 1 ('1. Assumptions'!C13 reference). Tranche I (50% combined = I-a 30% + I-b 10% per guidelines) and 
Tranche II (40%) and Tranche III (20% combined) sum to 100%. Note that Para 9.6 uses 40:40:20 as the top-level ratio, but the milestone breakdown in I-a/I-b/III-a/III-b is a refinement we 
adopt for cash-flow planning.

Above Mentioned Values Are Indicative In Nature
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Project IRR Internal rate of return on pre-financing project cash flows over 30 
years.

Project NPV @ WACC (₹ Cr) (67.20)
NPV at WACC = ('1. Assumptions'!C48). NPV > 0 indicates value 
creation; NPV < 0 indicates the project doesn't meet the cost of 
capital.

Equity IRR (proxy) Same as Project IRR for an equity-only project (Para 9.1).

Simple Payback (years) Year in which cumulative net cash flow first turns non-negative.

Avg DSCR (Years 6–25) n/a (no debt) Average Debt Service Coverage Ratio in steady-state operating 
years (Y6–Y25). Should be ≥ 1.25.

Per-acre infra cost (₹ Lakh/acre) Total infra cost per acre. Compare against indicative ₹/acre 
benchmarks (NICDC portfolio).

Project IRR
≥ 10–12% for PSU/govt-led 
parks; ≥ 14% for private-
led

Project NPV @ WACC Should be > 0
Avg DSCR (when debt present) ≥ 1.25
Simple Payback ≤ 15 years

Per-acre infra cost ≤ ₹1 Cr/acre (State/CPSE) 
or ₹50 Lakh/acre (Private)

8. Project Returns — IRR / NPV / DSCR / Payback
Key bankability metrics

Indicative Bankability Thresholds

(helper) IRR cash flows Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 n th  year

Pre-financing CF (₹ Cr) - (4.65) (4.67) (4.68) (4.73) (4.91) (5.15) (5.47)

Absorption multiplier 100.0%
Cost overrun multiplier 100.0%
Premium multiplier 100.0%
Current Project IRR
Current Project NPV (₹ Cr) (67.20)

Scenario Absorption Cost Premium Project IRR Project NPV (₹ Cr)
Base Case 100.0% 100.0% 100.0%
Downside (absorption -20%) 80.0% 100.0% 100.0%
Downside (cost +15%) 100.0% 115.0% 100.0%
Downside (premium -10%) 100.0% 100.0% 90.0%
Stress (all three downside) 80.0% 115.0% 90.0%
Upside (absorption +20%) 120.0% 100.0% 100.0%
Upside (premium +10%) 100.0% 100.0% 110.0%
Best Case (all three upside) 120.0% 85.0% 110.0%

9. Sensitivity Analysis
Change the sensitivity multipliers in Sheet 1 to view IRR/NPV under different scenarios. The table below provides reference matrix.

A. Current Scenario (drives Sheet 1 multipliers)

B. Sensitivity Reference Table — enter manually for each scenario

Workflow: Set Sheet 1 multipliers to the scenario values shown in columns C–E, then copy the resulting IRR / NPV from Sheet 8 into columns F–G of this table. Repeat for each 
scenario row. (Data Tables / Solver can automate this in Excel desktop.)

Tranche Description / Milestone % Share Amount (₹ Cr) Linked to Model 
Year Cumulative % Cumulative (₹ Cr)

I-a
Approval by NLSC + Land transfer (90% 
encumbrance-free) + Delegation of powers + 
Power/Water allocation

30.0% - Year 1 30.0% -

I-b EC obtained + Commencement of work 10.0% - Year 1 40.0% -

II Utilisation of 75% Tranche I + Physical progress 
+ Allotment to ≥2 manufacturing units 40.0% - Year 2 80.0% -

III-a Utilisation of 90% T1+T2 + Physical progress 10.0% - Year 3 90.0% -

III-b External infra complete + 2 units in construction 
+ Final completion certificate 10.0% - Year 3 100.0% -

Total 100.0% -

10. Tranche Drawdown vs Milestones
Per Guidelines Para 9.6 — 40:40:20 release linked to milestone preconditions. This sheet mirrors Cost Summary Sheet 7 and reconciles to financial model cash flow.

CRITICAL CHECK: Total in row 11 must equal Scheme Funding requested in Sheet 1 ('1. Assumptions'!C13 reference). Tranche I (50% combined = I-a 30% + I-b 10% per guidelines) and 
Tranche II (40%) and Tranche III (20% combined) sum to 100%. Note that Para 9.6 uses 40:40:20 as the top-level ratio, but the milestone breakdown in I-a/I-b/III-a/III-b is a refinement we 
adopt for cash-flow planning.

Above Mentioned Values Are Indicative In Nature
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+ Allotment to ≥2 manufacturing units 40.0% - Year 2 80.0% -

III-a Utilisation of 90% T1+T2 + Physical progress 10.0% - Year 3 90.0% -

III-b External infra complete + 2 units in construction 
+ Final completion certificate 10.0% - Year 3 100.0% -
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