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H 3-l'\'\11'Yll:l15mhbUU~ell'.l~'Yl'rw1:11mrnc1mw elU'lh~flelU(?l1cl el1"11':i flrl1U~ ':i~UU'l.h~flelUel1"11':i ~l'.l 

~1U1cl"1113-lfl~lt11fl bbf'l~fl1':iU~fl1':i~1<1 '1 ~~"1113-lbUUb~A '11Uflarc1 wfel3-lfl'UUfl'\-¼U':iell'.lfun~m':i3-l'Yl1<1 

1t11 fl1':i 1(?lel~1<1~1.h~~'YlfiJ11'W Uel fl~1 flitflmwt1€ll'.l'Ylfw1:11mrnmnw iJl'.lb uu~l'.l~bbfllill'.lelel flnl'.l 

Jl1'W 5 fl'l,J,f;U'll ell'.l 3-l'\'\11'Yl 1:115 c1 

fl1':iU~'\'\1':i'Ylf'Wcl1fl':ifl1clJl1'W'\'\1el fl1':iU~'\'\1':i':i~UU fl1cJJ71'W 
1 

'UU11b UUl'.l1Ufl1 fil~'llell'.l 

3-l'\'\11'Yl1:115cJ b 'W':i1~~"1113-l~1b uu 1 Ufl1':iU~'\'\1':i'Ylf'WcJ1fl':il '\'1bfllil'lh~ lcltfl!~l'.l~lil fl1':if'l lilfl1 L'Zi~1clbbf'!~b via-i 

'lh~~'YlBJ71'W'llell'.l fl1':i'Ulj'U~l'.l1U bbf'l~fl1':i111'.lbb~Ub ~elililW1~cl3-l ilil'1'17'Ylf'Wl:l1 fl':ifl1clJ71'W~~1b um ~el 

flit u flit u ':iell'.lf u fl1':iW ~u ,1rnl'.l a-1'\'\11'Ylt:115c11 u ':i~cJ~t:1110 fl (?11cJ rn ':iu~'\'\7':i'Ylfwm m rn w11w~ ~ 
'lh~~'YlBJ71'W ~~¼13-11~1'.llb ':il'.ll Ufl1':ifl'UUflititn~m':i3-l'Yl11'.l1tf1 fl1':i fl1':i'U':i':i~b U1'\'\3-11clbbf'l~WU517~ 

Jl'.ld'wu11 a-1'\'\11'Ylc11ic11u~1l'.lu':i~b'YlA~rn':iw~u1rn':i~1bitul'.l1uu~m':i'Ylfwmmrnw11w'l'l1el 

':i~uu rn w11wdt u bLJ1 L tluel ~11'.lm fl Llil c1~1u wtil'.l b tlu~1;1 a-11~1 fl rn ':iw~u 1 fl7':iu.fiu~ rn':i~ L ~cl fl17 

Facility Management LL1;1~rn':ineltKl'.lell'.l1'i'mR11a-1~1a-i~el':i~'\'\11l'.l~u.fiu~l'.l1U(?l1ud bL~1uu':i~L'YlA1'Ylc1 

if u fl1':i'Ulj'U~l'.l1'U(?l1Uitil'I hl1(?lfum1a-ia1 fii'~m fl'Uflbbf'l~e](l~fl1':iW ~u 1Uelclfl11L~m 'Yic1u flU'llell'I Lu 

~11'.l'U':i~L 'Yl A fl1':i Afl'l,J,1 LL U 1'Yl11'1Uf'l:;JubL UU fl1':i ~1 Lit Ul'l1U(?l1Ufl1 ':iU~'\'\1':i'Ylf 'W cl1 m fl1 clJ11'W'llel l'I 

3-l'\'\11'Ylcl15 ell U~1l'IU';i:;b 'Yl A~~u 13-11~<1 "111 a-if Lbf'l:;(911el~1<115 ~1 bit Ufl1':i~ fl13-11 ':it!U 1 mufuu':i~~ m11 '1J nu 

flmuufl1':iAfl'l,J,1t1u1 lil 1 '1'1~'1 uu':i:;L 'Y1A1 'Ylcl 11il 

~w1 ~l'I fl':iru 3-l'\'\11'YlcJ1 im tlufl muurn':i Afl'l,J,1~ a1 i ~ bb 'l'll'l'l'litl'ltiell'IU':i~L 'Yl A1 'YlcJ ~L 'l'i' "111 a-1 a1 fii'~ 

1 Ub ~ell'! fl7':iU~'\'\7 ':i'Ylf w mm fl1 c1mw m a-m1':iw ~u 1ml'I (?11Ufl1 c1mw'll ell'l 3-l'\'\11'Yl m 5 c1 L ~u 1(?1~7 n ~ fl1':i 

ililtKl'.l'\'\U1c11'11U(?l1udiubtlurn':iL1ww1~ ~el a1itflU~'\'\1':i':i~uurnc1mw ~rn':i~1bitUfl1':iAfl'1.,J,11ic11u(?l1U 

itT!ilcJ'\'\U 1c11'11U'll ell'.l 3-l'\'\71'Yll'J1 ic1 m el ~71'.l~el b itell'll'J11U 1u fl7':i Afl'1.,J,1itb tlufl1':i Afl'l,J,7 L ~l'lb u~c1u L 'Yi c1u 

':i~'\'\111'1 m& A fl'l,J,1'll el 1'13-l'\'\11'Yl!:115 cl~11'1U':i:;L 'Yl AflU'llell'l~W1 f'l<l mru 3-l'\'\11'Yl m 5 cl L ~el1 L"1':i1:;~'\'\1 Lb u 1'¥111'1 

bbf'l~15fl1':i~fl13-11':itlU13-11~1mvia-iu':i:;~'Y]BJ71WLUfl1':iU~'\'\1':i'Ylfwmmrnw11w'llell'l~'\!l'1"1 ~el1u 
q 

l O d _. Q V 

1'17L'>Um\lYl1~'1J!l~~l'l11l~n1rul4\1111'1U1!lU 
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U\1~ l 

n1JAm~nd~1[,1q'\Jd::,h'IA lill'.l"1el 1ud' 

• L ~el A n'lfl Lb U1'Yl71'.lbbfl::J'\J Lb uu n7J lii1 b uu111u1,11un1J'U1'Y\1J'Ylf wm m n11:JJ11W'll ell'.! a-J'l'\71'Yl miti 1 u 
"171'.lUJ::b'YlA 

• 
• 

b'WelAn'lflJl1WJ1a-ln7Jlii1b'UUl'.l1Ulil1Un7J'U1'Y\1JJ::'U'Un7tJJl1W'llell'.llil'\!17fll'.lmrua-i'Y\11'Yl!'J1ic1 
' 

L~mt1LftUelbbu1fiililLUn1Jim::uun1J'U~'Y\1J'Ylfwmndn1c1mw~1'Ylfua-im1'Ylmic1 

AmflLQW1::,hun1JU1'Y\7J'Ylfwt11mn1c1mw Facility Management 1un1JAmf11ucl1u 

'llel l'.l~'\!17 fll'.I mrua-J'Y\11'Yl l:J1 ic1 lil:: A n'l!l-7 bQW7::ufou1 l:J/bb U1 fii li1 b!ilJl'.I flf 11'.l'Y\U 1l:Jl'.l1U 'tJ el'I.Jb'tJ (,l n7JU~'U~l'.l1U 

'llell'.l~Tit'nu~'Y\7JJ::uun1c1mw m~::'l'\u1c1111uel11i11Jamu~'llell'.I 14 lilru:: ~/11el~mc11 Ub'tJ(,l~U~~uL~el 

n7JAn'l!l-1'llell'.la-J'Y\11'Yl!'l1tcJ ~l'.IUJ::nel'Ulil'Jl:J li]ClJ::lil1A1ft(,l{ lilru::flU(,lbbW'Yll:JAlft(,l{ !ilru::u~Alftf?li li](JJ:: 

Ub'YlAAlft(,l{ 1ilru::w1ru'llc1A1ftf?l{bbfl::n1J'Ut:y~ 1ilru::bf1L1'11Alft(,l{ lilru::f~A1"1(,l{ lilru::1'Yl!'l1A1"1(,l{ lilru:: 

1A':lmJa-JA7ft(,l{ lilru::LAJ~~ Al 1;1(,1{ lilru::~f!U mJa-JAlft(,l{ lilru::fttll'U(,ll:JmJa-JA7ft(,l{ lilru::L1(,l'J 

Lb W'YlcJA1ft(,l{ !ilru::5 n'i!I-JA7"1f?l{ b ~el 1 '!Zmm::aa-i11uiel~1 fllil'Yl11'.llil7Ul'.l'UUJ::mruLbfl::b 1i;i1 

nlJAn'l!l-1ii'llilLifon LYJbb u 1'Yl11'.1 n7JAn~7b til'.lb u;l:J'Ub o/11:J'U J::'Y\111'.lmruAn'l!l-1 n7J'U~'Y\7".i'YlfWl:J1 m 

n11:JJ11W'llell'.la-J'Y\11'Yl1:J1it11 u1,1111'\JJ::b 'YlA fl'U'tlell'.l~'\!11r111 nJilla-J'Y\71'Yl!'llil:l b ~el1Lr1J1::l1 i n'l!l-ru::md 

r'i1'YIU1i1Ubl:Ju1mbf!::lillila-ll'.l'Yla-J11:J 'tlel'U b'tl(,l 'U'Yl'U7'Yl'YIU7~ bbi;i::Kn'l!l-ru:: Ir1Jl'.l"1f111'Y\u11:J111u blill:l 1 ucl1u'tlell'.I 
' ' 

nlJAn~1m&An'l!l-1n7J!ii1bUU1'.11U"17Ud''llell'.la-l'Y\11'Yll:J1il:JLU"171'.1UJ::b'YlAJu nlJAn'l!l-1ii'tmisn1Jb~eln 

m&Fin~1Lb'U'UbQW1::Llil1::lill'.I ~1u1u 10 LLvil'.llilWnu (,17a-JJ71:lfl::b~l:llil'tlel1'.11Bn7JAn~1~lil:: 1i,i'n~11 lrlu 

'U'Yl~ 3 blill:JlillffJ(,lq'\J".i::"111A~~ell'.lnlJAn~1Kn~ru::'tlell'.IJ::uun1JU~'Y\lJ'Ylfwmmn1wnw ~l'.lbtlu 

n7JAn'1!1-1'\Jd1 n!J n7Jillbtll'.l!i117a-JL1a-JWU5bbfl:: b!ilJl'.lftf111 nTaAn~1d'~111tfo U1'Ylll'.ln1d1im tl11'\Jd::in~ blill:l~ 

mel'Un7JAn~1 ~1i,i'n1'Y\ulillulil1nn1J'Yl'U'Yl1U'Ylinn1Jbbfl::'Ylfl'l!l-~n7J'U~'Y\7J'Ylfwmmn11:Jmw n1d 

'U1'Y\1J'YlfWl:l1mn71:JJl1'1'lbtil'.lnfl1:J'Ylfi bbfl::bbU1Rlil~b~l:J1'llell'.lfl'Un7JU1'Y\1J'Ylfwmmn71:lJl1W~1'Ylf'U 
' 

"11.11'\JUnlJAn'l!l-7 blill:JL'll'Jtjn7Jbn'U'll€13.;jfl bb'U'Uf.J"1a-J'Y\fl11:J1B J11n1J~'UJilUbeln"17J n7J~1J'Jlil bbfl:: 

«a-im~ru 

~ cl' d v !! ~ d'a cv a !V cv ~ ~ c o-
'Yll'.l'l,!,b Uell'.llill n'tlelcl.;jfl'llell'.I n7Jl'ln'l!l-1 !ilJl'.IUa-lfl n~ru::b UU'tlel 3.;jfl btil'.l~rumw lill'.IUU b Un7J'Jbl'JJ1::'Y\ 

'llel:1.;jfllZl'.ILUcl'JU'tlell'.lmruAn~1 'tlell'.l~'\!l'lfll'.lmrua-im1'Yl1:J1il:J bbfl::1u#u(,lel'l,!,n7JbU~l:J'Ub'Yll:J'UJu nlJAn'l!l-7 

d'lil::LYJb'Yllil'Ulil1Bn1J1b!ilJ1::l1'llel:1.;jflbtll'.l~rumw (Qualitative data analysis) (,17a-Jbb'U'U'tlell'.I Miles 

and Hube1man (1994) LUU'Ylin bbfl::lil1nJulil::bUUn1Ja1'\JielJilUWU~1ri'i;y~11illil1nm&Fin~1'llell'.I 

"171'.!UJ::b 'Yl A m1 a-J 1i1 ~1 l:JU ~:: lil11 a-Jbb(,l n "111'.1 nu ~W'Ulil1 n n7J1 bl'l J1::l1 b u;l:J'Ub o/11:J'U ll'U'tlell'.llil'\!11"1 bbfl::U 1 b"1Uel 
' 
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Ul1~ 1 

1. n1'Yliw1n-rnrnL1,VJ'l'l1\'ln7".iAn~1 

2. An~1uu1~r,i LLi:l:;'l'l'J~~~L~mfe:i'1111Jn1".i1J~'Y\11'1'11w1:11mn1t:1mw'tle:i\'101r1111h:;umn11An~1 

3. An~1mruAn~11:;'IJ'I.Jn1".i'\J~'Y\1".i'l'lf'V'll:J1n".in1t:JJl1'V'l'tleJ\'13-l'Y\11'1'11:J1tt:J1uf?l11'11.h:;L'YIA lil1U'JU 10 LL'V11'1 

L~0An~1«n~ru:;LLi:l:;LLU'J'Yl1\'ln7".i'lllj,1(;i111u[j)1un111J~'Y\Tl'Ylfw1:11mmt:1mw Tr,imi:;r1101Jr1~:1-11u 

L~0\'lf?l01ud 

o ULt:l'\J1t:JLLi;l:;li)r,ia-J\'l'Y\3-11t:J 
' ' 

0 'tleJ'Ul'tl!?l 
., d 

0 '\J'Yl'\J1'Yl'Y\U1'YI 

o tn~rudr11\'laf1\'l'Y\U'Jt:1111u 

4. An~11:;1J1Jn111J~'Y\1".iY1fw1:11n1n1t:1mW'tlEJl'llilW1i:l\'lmru:1-1'Y\11'1'11:11tt:11utl1i11i11JU Tr,it:1r1101Jr1~m~011 ' ' , 

i;)\'lf?l01ud 

0 '\J~'\J'Yl'tleJ\'13-l'Y\11'1'lt:J1~t:J 

o n11r;J1Litun111J~m11:;1J1Jmw11w'tl011lu~LLi:l:;01r111~1uni:l1\'ILU'Ulillil'UU 
' 

0 n1".if;11L itun1".i[j)1UEJ1Fl1".iflti1U'Yl'tlel\'1Flru:; 

o n1".i1Lrl".i1:;'11 n1".i r;J1L UU\'11U".i:;1J'\J n7t:lil1'V'lil1t:J L UlilW1i:ll'I mru:l-l'Y\11'Ylt:l1 tt:J 
' 

■ LLU'J'Yl1\'ln1".if;11LUU\'11U".i:;1J'\Jn7t:Jil1'V'llU'Ulil~'UU 

■ ~f1Jelr,it101J\'11U[j)1u01r111amwYi 

■ uTt:11J1t:J[j11u01r111amu~ 

■ '1Je)'\Jl'tJ!?lrl'J13-l1'1Jelf?ltfeJ'\J 

■ 't!El'\Jl'tl!?ll'l1U 

■ ~n~ru:;Tr1111af1\'l'YlU'Jt:1\'11u 

■ lil1U'JU~'Ulj1J(;i\'11ULLi;l:;J'\.]LL'\J'\J16f;11L'UUn1".i\'11U[j)1'\,l,El1rl1".iflmu~ 

■ tli;ymTr,it:1J11u 

5. 1rn11:;"11L'U~t:J'\JL'Ylt:J'\J~n~ru:;n111J~'Y\1".i'Ylfa1:J1mn1w11w1:;wh\'lmruAn~1'tlEJ\'l:l-l'Y\11'Ylt:J1tt:JLU 

[?11\'l'U".i:;L 'l'lA fl'\Jli!W1i:l\'ln".iru3-l'Y\11'Yll:J1tt:J LUL~EJ\'li;]\'l[?le) 1ud 
' 

o ~n~ru:;n11Litun11 

0 'Y\U'Jcll'l1U 

O '1JEJ'Ul'tl!?ln1".i'Yl1\'11U LLi;l:;'t]EJ'\JL'tllM1U 

0 Ulcl'\J1cl 

6. a1uf El lilU 'V'l'\J LLi;J:;U 1 LflUmL u 'J~ fjl n1".i'\J~'V\1".i".i:;1J'\J n7 clil1'V'lil1'Vlf 'IJ~W1 i;l\'I n".i ru 3-l'Y\11'1'1 cl1 t cl 
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• 

1JYI~ 1 

Affl,f1n'Hl'Ubb'U"J~lvl bba~'mj'l,fn~b~tl"J'!lel-'fl'U 

n1~'U~~1~'t1f'Wt11n~n1t1n1w01~1~ 

J,, 
I I 

An'l,f1n~&Fln'l,f1 ~~'U'Un1~'U~~1~~~'U'Umt1n1w 

n1~r;'hb'ilum~ FM '!l0-,3-1m1't1t11a't1 l'U'il'l:t1!.Nn~ru3-lm1't1tl1fttl • 
&i1-,,h~b 't1 fl 1ij1'U"J'U 10 bb 'H-' 

L I ) 1 b~~1~·1h 'U~tl'Ub l1tl'U 
I .1 

I' 
J,, 

I I I I 

an'l,fru~n1~,lhtilu-,1u WU"Jtl-'1'U '!Jel'Ub'!J[,1 Ubtl'U1tl 

I I I I 

,!, 
ii{~tli0f>i'uw'U • 

tta~u1 bbii{UeJbb u1fim 

L ite111:u1 r&tfo~1 n 1n til1m 1~1 LL~~11utb~a-n ru L ½rn1 A mfl i11ii' urn1 A n"M-1 m & A n"M-1'1leJl13-l'\'111'Yl !:l1 ~ !:l 
'l U'91111,.h~L 'YlA ~11~1L tlut,1e111e11,,'forn1flur1½:u1 rnL 'Vlci'1'llmJ~L 'Yl1~a1 m1mi1ffo 1til LL~~~ rnw.JmLY-l~ 
u . 

• 'tlel3J~f111vl1bUUF111til1Un11U~'\'111'Ylf'V-l!:l1n1f11!:JJl1Y-l'llell1bb'9l~~folru~ ma-JL'Yl1b'n!:l3-lflU bb~~~f111 

uurin~LL!iln'9111111uhl 
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'U'nfi 2 

U'Yld L uun1-s AnU-l'Yl(lU-~LL~ :LL u d fq lil'Y17\'l lil7Ufl1TU1'1'\1'S'Ylf 'W!'J1 m fl1 !'JJll'W L vl0 L uun-s0u 1 u 
d c,Q...I J' 'f J' 6J .J' I d fV Q o Cl.I 

fl1-SAnu-1t10\'l n1-s1~!'JU blil!'JL U€l'Yl1 b UU'YlU~: n~l'Jtl\'l'Yl~ nrn-sLrn:LL U'Jl'llil fl1'S1.fi'Y17'S'Yl'S'W!'J1 n-s fl1 !'JJll'W 

ti 0u L'll l9l LL~: Ll'I-Sl'l i;t{ 7'1 rn-su1m-s'YlfW1:J1 m n1 l'lmw LL u 1 i\\ lil fll'Slij 1il-s:uuu1V11-s'Y11w !'l1 m rn !'lmw 

LLu1i\\1i1~L~mnun1-su1m-s'Yl1W1:J1mrn!'lmw011'11-si.h:LJ1'Ylfl1-SAnu-1~a'.ln~111-fluu'Y11'117:i-JLL~:L0ni;t1-s 

~a'.lrn-s~w:i-1w°Lr.JmLw';/ LL~:1ucl1U'Yll!'lt1€ll'lU'Yld~:1L!'l-s1:~i;tmumwrn-sAnu-1LL~:1~!'l~L~mi0l'lnm:uu 

rn !'JJ11Wt1 e:Jl'l~W1 ~l'l n'HU :i-J'l'\11'Yl!'l1 fl l'l~11ila'.l ~A nu-111 rl0u 'l'IU 1 

rn-su1'1'\1-s'YlfW!'J ,n-sni!'lmw 1ij1i1Ltlu0\'lr1m1:i-1fl'l'la-l ~\!-sru1rn-sA11;tl9l{'Y171'.11il7Un71'lmw 1u 

L ~e:Jl'l n1-s00 nLLU'U rn-srl01;t{1'1 rn-slilLL~~0 :i-J'U7-Sl'l Lrn:rn-sl'IJeJ1m-si;tmu~L?i'1 H!il1!'lnu 1 rZ 1'1-SU'Jl'l~-S .. . 
t10'101m-s (Building life Cycle) u0n~1nd!'ll'li;te:Jlill'l~eJ\'lflUi;lmurn-sru1uil~~uu lil1cJihymn1-s 

l'IJLl~:-s:uuni-sraLL~fnu-1011'11-S~Lnmtu fl1'SW~U7'll€ll'lL'Yll'ILUfo~ LL~:L'Yl!'ILUfo~i;lTH'IUL'YlA lil'J!'J 

~1hN1m~:i-1mntu 1ut1ru:~l'luth:mrut1e11'le1l'lr1ma'.l~1nlil -s1:i-11u~l'lUtlJ'1'171il1un1-siaLL~fnu-1~cll'lr.J~ 

m:r1u~e1m1:i-1'1'\m!:l LL~:i;tmvm11il~e1:i-1famt11i.J 1uil~~uun1-si.Jlju&il'l1Uli11udtlilfun1-scJe1:i-1fu1u 

~71'l'l.h:L'Yllil'J7LUUl'l7U~a'.im1imrn1: (,)eJl'Ja'.i~L~m'lf1tyLUu~i;,1Litun1-s 't1€JUL'lll9ln1-s,Jlju&il'l1ULL~:1'111:i-1 

fu e.llil'lf €JU nt11:J1 cl eJ eJ n 1 i.J eJ ~ll'l n17\'l'll'J7\'l l'l 'SeJ 'U l'I~ :i-1~\1-s:lilUUlj'U&\ nTm~:U1'1'\7'Jlij lil fll'J 

~m~!:ln'l'\~eJfl111 FM !'Jl'.la'.irn-su11ul'IJLUU~m~!'ln'l'\'U'J!:ll'l1U 1?11LL'l'\'Ul'l'lleJ\'l1uliu&il'.l7Ulil7Ud' 

Lrn:u1n1-si.J-s:LJ1'Yld LL~nhl1iL ~€ll'll9l7!:llil'Jli;l:i-Je) 1u llilmfl'ldi;l1 :i-ll'J(l'WU 11i1J11u11'1'\U'J!'J\'l7U~f Ue.J lil'lfeJU 

'17Ulil1udeJ1~1'1i~m~cJngu Liu ~1it'nu1'1'\1-s-s:uun1c1mw, ne11'le11m-s, ~7cleJ71'17-Si;tmu~, ~1!:lu1m-s 

'Y11w~flue11m1, Estate office, Plants Department, Facilities Services Ll~:gu 'J Einmn ~l'.I 

13-11 il ~eJ\'lLLU ~n~m1 :i-Jf lil'll-t FM ~:bl nu 11 UU'J:!'Jnl9lb'lil ~\?11 flUl'l1Ulil7UeJ11'17-Si;lmU~'ll€ll'lLL~ ~:eJl'.l rl n-s .. .. . 
FM Ltlun1-su1'1'\1-S~liln1-se11m-si;tmu~Ll~:1'.11uu1n1-si;tit'uaitu Lvie11"1Ze111'11-sm1~19l7:i-11'117:i-J 

!,1€Jl'ln7'S'Y111'l~'SF1~ 1'111 mr:i-1q'Yltf.J~ l Ulil7Un7'SU1'1'\1'S1'.11U'lleJl'leJl'lrl m LLl:1:1'117:i-J(,)eJl'lnl'S~ 'IJeJ71'11-S 

LmcJu-s:cJn(,]'l'\fl n n11u1'1'\7-Slij!ilLL'U'Uo-s n~ Luu Business-oriented ~1'1~1nl'l1Uilil n1-se111'111 • • 
Building Management ~*LUULuw1:L~eJl'.lt1eJl'ln1-siaLL~1nu-1e11m-s Lvie11ieJ1mTYi11'.11u11i1e1~1l'l 

-s1u~uLUU'l'ltfn LUU Technical-oriented rn-s'l'111'l1u~~:(,)eJl'.l-rfl'l~lilrn-se111'11-sa(l1U~ LLl:1:19le:JUi;tUeJl'l 

fl1'S(;l7L UU~'Jn~ ~l'J(,)eJl'JU-S:neJ'U 1 ti lil'Jcll'l7U'U1'1'\1'S€111'17'S '17Uralrnf nU-7€111'17-S Lrn:1'.17UU1 n7'S0U 'J 

-rfl'.l~LMmLLl:1: 13-lL~m'lleJ\'l nue111'11-si;tmu~ 

nl'SU~'V\1'S'Yl'rwmmn1!'lmWa'.iLlU'Jfqlil'Jl eJ71'17-Shhumvl!'Jl'li;lf;l1U~~LUUlilU'YlU~a'.itl1:Tmiu~e1 • 
eJl'.lrln'S~l LL~: 13-l~lL UU(,)eJ\'l 11i11'U fll'JialLl;iLL~:~ lil fll'S~~ lL~L UU'Ylf'W!'J1 n'S'l'\~eJll'l~eJ\'li'.leJ~l i'lty~i;ll :i-ll'S(l 

L~W'1n!:lm'WlU'Y111'l~'Sn~ 1'117:i-Ji;ll:i-ll'S(llUfll'SLl~l'l'IJU LL~:f,Jl;if,J~(9} 1inUeJl'lrlm11il 'l'\1ni;t1m-sbl 

'U1'1'\1'S~(jj n1-s1 iLnlileJll'll'J t'f1:i-ll'S(l'l'111'.17Ui;l€1 lil l'l~eJl'l'1:i-lWU6 cll'.ILi;l1:i-JLL~:i;l'U'Ui;li-tUn7-S'l'111'l1U n~ n'S'J:i-l'tl€1\'l 

01'lr1n-sLL1;1:wirnl'l1u1t1~u&il'l1um!'llUeJ11'11-s,!u 

5 



U11~ 2 

fl1'J'U1'1'11"J'Ylfwmmn11:1mw a.l\'IL it'un11'U1'1'11'J ~(,]fl1'J (,]bLflf fl1f1Ufl::'U1n11Lvlel 11fofw1:11m q ~ 

fl1 l:JJ11Wl11\11Ui;lel !ilfo ri \I bi;l13-1 bbfl :;(?le)'LJ i;l'\,l,el\11?\13-11'1113-l l?lel\l fl1'J't]e)\'J~ 'llel11'11'J el ~1\1 ihJ ';j:; ~'Yl6Jl1W 

inflel(,]b1fl1 LLU'"J~(,]vfU]1U ~el n11'U1'1'11'J~(,]fl1'Jl'14 'Y!fa1:11mn11:1mw (Place) l11'1'\U1~1;luel\'11nel'UUfl:: 

i;lU'Ui;l"4U fllilfl'J'J:!-leJ\ll'lfl'J (Process) bbl;l::~tlnu~\'11'\,l,'llel\lel\ll'lfl'J (People) FM i'.l'YIU1~ 'U1'Y\1'Jbbl;l:: 

lij(,]fl1"Jlinfw1:11mrn1:1mw11::'U'Ufl11:1mw (place/facility) inel'Ui;lUel\'I el\'ll'lfl'J (organisation) 1u 

lil1Ufl1'Jl11\11U'llel\lel\ll'lfl'Jbbfl::nlilfl'J'J3-l~bn(,]lu (process) bbfl::~'lleJ11'11'J (people) 1 '14bfl(,]tl"Jdl'Yl6Jl1W 

i;l\'Ji;l(,] i;l13-n'J(l'\-11\'11Uf1Ui;lel (,]l'Jlel\'11?\el'Uf'U fl'U m'li'Lrn::nlil fl'J'J:!-1 b ~elf.Ji;l~1b ~lil'llel\'lel\'l!'i m~I\I H [i]\'lbbi;l(,]\'I 
~ q ~ 

1u mw~ 2.1 

Lb u 1 ~ (,]fl1'J'U1'1'11"J'Ylfwm m1111:1mwd L tlubb u 1 ~(,lb ij\'l'U1'1'11'J~(,] rn1 ~l;l1m1ffu11 tltl1::~nrn1'li' 

11ilfl'Uel11'11'Ji;l(l1'l,l,~ Facility 'Y.l ntl"J::bfl'Yl 'YI~ flfl1'J~1 ~ qj'llel\'I fl1'J'U1'Y\1'J'Ylfw1:11 fl';jfl1 l:JJl1Wfl11:JJl1W ~el 

fl1';j rh fl'U bbl;l:: (,] bbi;l el11']1'Ji;l mu~ 1 i i;leJ (,] l'l l eJ\'lbbl;l:: i;l 3-1 (,] i;l cll?\13-IWUB f)li)'lJ e]\'Je)\'I ~ mif u T(,] I:] a'.li'rn (ltl 'J:: i;l\'I ~ 
~ q q 

1::1:1::1:111 Lvlmvl:1-1t11::~'Y16Jl1W i;l3-l';J';j(]Jl1W bbfl::mUJl1W'llel\leJ11'11'Ji;l(l1U~ ~ineJ'Ui;lUel\lfl1'J 
q 

(,]1L UU\'11U'lleJ\'leJ\'I ~m rn1 :!-lli!(,]a.l\'l'Yl:!-11mij\'lnfll:l'Yli5 Lbfl::11n(ltl1::l;l\'lr11::1:1::#u L ~elfl (,] ~11'li'~1mLfl::L vl:1-1 
q q q q 

3-li;l ~1 l Ufl1'J l'lieJ11'11'Ji;l(l1'\,l,~ T(,]1:Ji11 ti fl1'J'l-11\'11U'llel\'lfl1'J'U1'Y\1'J~lilfl1'J'Yl1\llil1Ufl11:JJl1W liJ::l'l'JeJ'U l'lfl 3-1 
~ q 

fl1'J'l-11\'11U~'Y\fl1fl'Y\fl11:J 1a.Ja'.JJtl bb 'U'U in11:ll?l1 3Ynlil::bbtl'Jb ti ~!:JU 1t11n1:1-1Jtlbb'U'U i;l(l1Ufl1'Jru bbfl::1'1113-1 

l?l el\'! fl1'J'll el\'! el\'11'1 fl'J l Ubb~ l;l::~1\'lb'"J fl1 

fl1 ';j n1'1'\U(,] bb u 1'¥11\1 fl1'J'U1'1'11'rnf Wl:l1 m fl1 l:JJl1W l'l'J';j l?l el\'! b 13-llil1 fl 1'111 a.J b~1 llil ~el Ll'l'J\'li;l{1 \I 

ufo'U11:1 bbfl::WUBfllil'llel\leJ\l~fl';j U13-111bl'l'J1::l1b~eln1'1'\U(,]ULl:l'U11:l bbU1~(,] bbl;l::bbf.JUflfl~'YlITTUfl1'J 

'U~'Y\1'Jlij (,] fl1'J (i]1 b U Ufl1'J l '14 el11'11'J i;l(l.1U ~ i;lUel\l inel'U 1'111 a.J l?l el \I fl1'J'llel\lel\l l'l fl'J i;l{1\'I «a.i [j'Yl cf f.Jfl l Ulil1Ufl1'J 

'U1'Y\1'J\'11U bbfl::l?\el'U i;lUelli ~el 1'1113-11?1 el\'! fl1'J ~'llel11'11':i 

fl1 'J(i]1b UU\'11U~\ll'l'Jel'U l'l~a.J'fr\l fl1'J'U1'Y\1'J~(,]fl1';j bbfl::fl1'J l 14'U1 fl1'Ji;lU 'Ui;l"4U fam it'utl"J::b~U 

~1 ~ GJ'll el \'11'1113-11?1 el\'! 1111 H'el 1 m1 1111'1.J~'Y\1':i~ lil fl1'J'Yl1\'l i1urn 1:1mw 1a.J1i~1 fl'lil el ~b vi l:l\'I Lb~ ~ m~H1J:: 

Jtlbb 'U'U 'Yl1\'llil11:l n11:1mw'lleJ\'lel1 m1L 'Yhif u LL~ad~l'111:1-11;l13-n'J(l l urn11neJ'Ui;lUel\'l'lleJ\'lvf u~ Lbfl::~\'I 

~1u 11:1m1 a.il;l::1i11n 1 um 1'111if u ~el 1'111a.Jl?leJ\'lfl1'J'lleJ\'l~'ll el~1\'!Ltlm::'U'Ubbfl::i'.ltl1::~'Yl Elmw w{elmf\'I 

'J::'U'Uel11'11'Jbbi;l::\'11U'U1fl1'J~1\I 1 ~i;lU'Ui;l"4U~eJfl1'Jl'll\'11U el~1\'la'.ltl1dl'Y16f.Ji;l 

6 



fl1';iU~'V\1'H'lfvrn1m111tlm'Wa-l\'ILU'l-blli'Ln(,l 
' 

1. ,.h::1.1'1'1Elmv,1\Ll;l::'l..h~~h11'le.Jl;l'<il1 n 1111L'll'Ylfwm rm11tJmw 

2. 11111ti'~1 tl/Cil'\-b'YlUn11 lil1L uu11111i11u01 m1flmu~~1 i1-rn 3-lfl:l-l ~1 'l..h:: TmluLrn::r1nrn1w 
' ' ' 

~\')~(,] 

3. fl1';jU~'V\1';i~'Y11l'Yle.l1rl1';if!tl1U~bU'l::'Yl'rwmm111tlm'W a:lr111:l-l~(,l'V\~U~\'l';ie.l\'lfu(91e.Jfl1';jl'lJ 

\'11UlZ'1 l '\-b'U'<il~'U'\-bbll;l:: 1 Ue.JU1fl(,l 

4. Ltlu1111u~'Vl11LL~::1i11Luu\'11u~djm::uu a:i#u(,le.JU1B1111 1111(,111:v~rnu ~ne.Jl'Ylbfl(,1111':i 

~~U11i11tl(,l'\-bbe.J\'I 

5. 1111't-i1'11UL~\'111\'ILLe.JUlZ'11 u1~tJ::Ku n~1\'I m1 mnn11L Wtl\'lll1':i't11'11U'l.h~~TJU 

routine work L ~e.J 1 ie11r111a1 m1m u~tJULL 'LJl;l\'l 11i1u1\'I bb~::ae1 (,1 r1«0\'I nuuLtJU1tl'Y11'1 

q1n'<il'lle.J\'le1\'IF1m 

6. 1111't-i1'11UL~\'l'Ue.J\'lnumnn111111't-i1'11UL~\'ILLni:l[!Jm reactive L(,ltJa:!1::uu1111r11(,11111ru 

LL~~'Ue.J\'lfl'\-bb'V\~~1\'l'VIU1 L~U m1't-i1 preventive maintenance bbl;l~fl11111'lbbe.JU m1 

lij(,l''"~e.J1"'1';i bUUCil'\-b 

'<il1n~e.JBU1tJ11'll1\'l[?]ULL«111 n11u~m1'Ylfwmm111tlm'W*Luu~1111u~m1LL~::1111i(,lfl1':i 

'Ylf'Wtl1 m111wnw 1 iL uu 1 u1 wnA'Yl1'1~e.Jl'll'lmCile.J\'I n11 f!e.J(,ll'!«e.Jl'ILrn~fl1 m1nf!uu L'lt-tUUltJU1tle.J\'11-1 m 

L 'U1'Vlm1:rn11u1~n0u n11 m1:l-l CileJ\'I 1111 LLl;l::'tl0~1 fl(,] LLl;l::L ~e.J l 'Vlbfl(,l'LJ':i::~'Yl Elmwfll'lfl(,l f1:l-l~1'<il1 n n11 l?J .. ' ' 
'U';i:: lmlu'Ylfwm n':i~b U'\-bll1tlJl1'W !il\'11f Ufl11ri1'Vl'\-b(,ll 'U1'V\3-l1tl UltlU1tl bl '\-b 1'Yl1\'lbb~~';i::UU fl1';iU~'V\1';i 

'Yli'WtJ1n1mwnw ~\'ILUUL~e.J\'lft11'1[!l~l'!11a:lm1i(,l't-i1LUU~'YloA1L'f(,lfo10nl;l~'Yl6e.J~1\'li(,lL'<iJULL~:: 

L'!e.J (,]fl «e.J\'l';je.Jl')fo 1 u flUb 'U1'VI 3-l1tlbb~~bbe.JUfl1';i't111'11'\-b'lle.J\'le.Jl'll-l mlZ'11 m::tl~«uu~~';i::tl~tl11 b ~e) 1 'V\fl1';i 

'U-!]'Urn\'11'\-b!il1'\-be.J11'!1';if!tl1'\-b~bbl;l::'Yli"Wmmfl1tlJl1'W(,le.JUL'!'\-be.J\'lfl1';ilil1bUU\'11'\-b fl'<ilnn:1-l bbi;l~l'!113-lCile.J\'lfl1';j 

'lle.Jl'le.l\'ll'lm hfo~1\'1(91m -ct0\'111u~u 1!i1u1::~'Yli'lmw 

~'YloA1L'f(,l'fo1m;G1~'Yl5111':iU~'Vl11'YlfwmmmtJmw FM strategy Ltlw111l'<i!'lle.J\'lfl1':iU~'Vl11 

Y1fwmn1111tJmwf!aftJL'Vla-l ~'t-i11im1ul]'U&il'l1urK1uda:iim~Hu~LU'\-be.J\'ll'l':i1:l-l 1111ri1'VIU(,ln~~'YlB1111 

u~m1Y1fwmmn1w11wa:lm0uLLU1~(,]LL~~1ein1waw1~ LL(,ln(911\'lf!{1\'l'<i!1n1111af1\'lnl;ltl'YloLu\'11ugu1 
' 

~'Yll'iA1L'f(,l{fl1';iU~'V\1';i'Ylf'Wtl1fl';ifl1tlJl1'W bU'\-bW:Ne.J'\-bLU'\-bbbe.JU~bb~::b~:l-l'nAl'\-bfl1';iri1'VIU(,l'V1FJ'Y11\'l'tle.l\'lfl1';i 

li11l'U'\-bl'l1'\-blZ\'llUi~tl~«uLL~~tl11 l(,ltll'\-b~'l'lA1f!(,1{1'!11u1~ne.JU!il1tl '\-bltlU1tl L'U1'Vl3-l1tl U'YlU1'Yl'VIU1~ 

'lle.JUb'lJ(,l\'11'\-b 15'U-!]'Urn\'11'\-b bb~::bbU1'Yl1\'I fl1';j'LJ';i::b31Ue.J~\'11'\-b bb~::r111a:l n11':i~\!bbl;l::i (,l't11b U'\-bbe.J na11 lfl 'VI 
L U'\-b~1tltl n~rua n~';ie.J~1'1i(,lb'<iJ'\-bf!13-l1';i(l l'IU '\-bfl1';ieJ11'1€J\'lbli;l~(,l';i1'<i!L'le.JU 1rK ( Chotipanich, 2006) l(,ltl 

lZ\'ldtl'Yll'i A1 f{(,l{ bbl;l::UltlU1 tlfl1';iU~'l'l1';i'l'lf'Wmm n1tl.ll1'Wrl1';iL'le.l (,ll'!«e.J\'11 u flUtl'Yl l'i A1L'f [,1{ bb~::bbe.J'\-bl'i';ifl'<i) 
' ' ' 

'lle.Jl'le.J\'ll'lm :v1nn11An~1'lle.J\'I Chotipanich (2006) wuj1 ~'l'loA1f!(,l{m1u~'V\11'Ylfwmnw11:Jm'W 

'lle.J\'le.Jl'I F1n1 '<il~L u~l:lULL u~l'l 1 um:l-lflm1~1111ru~0\'I F1 m ri1t1l'lu1~f!U'V11ei~m (,lfl11ru11'<i!~Cile.J\'IU1~au1 u 
eJ'\-b1R(,l l(,11:J Nutt (2002) wu11 ~'YloA1L'f[,1{1'11uu~m1'Ylfw1:i1m111w11w e.J1'<il~1LLUn1rKLuu 2 t1n~ru:: 

(,11:l-lL'fmum1ru 1!ilLLn stable circumstance Lbl;l:: uncertain circumstance 
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\Jl1~ 2 

fl'Yl 5 Al a 1nfowu~vnrnf 'V'Wl f1'Hl1 Hlll'W Lil m'll eh'l fl'\J f11'Hl1'1'\'\,l,li1 Lb '\,I, 1'Yl11'.1 f111'\J1'1'111'Yl1'Wm f11 
' 

n1w11-w (FM Profile) LLfl::m1ili1a11r1f-wmm~~hLtlu famuun111ne:iu"11ma-1i11~e:i 1tld 

o Demand: r1f-wmmmw11'W~(,leJl'.lf111ReJeJ::h? !1r111a-1ii1F1iye:i~111h? (,leJl'.IF111e:i~111h? 

(9leJl'.lf17":ib'Yl11w;J? 

o Value: r1ru~1~e:i11F1f11(9leJl'.lf11":iLrn::r11li1'1'\11'.11il7f1'Ylf-wmmmw11-w lLfl::m1u1'1'\11 
' 

'Yl1'Wfllf1Jf11Wl1'W 

o Scope: u1m1~(,leJl'.ln111~1l UU(,leJl'lReJe:i:: h? 

o Focus: e:i::h? Rt1m1::111uii1!'li;y'lwulil~'UU 'lu1::fl::nf!111 lLfl::'lu1::fJ::m1 

o Purpose: n11u1'1'\11r1fam m n1wn'W'llt111e:i11F1 m'lleJl'.IL 111il::*l tt'uti11u'l!i1? 

o Priority: 111u~1111 r111!1m1ili1~1iur111a-1~1!'li;ye:i~111h? 

0 Method: 15f11":iLli1? !1r111a-1mm::awile:iamum1ru~~li1 'lir1113-11lilltl~fl'U ineJ'Uf'Ufl'\J 

'1Je)~1 fl li1 

o Resources & skills: m1tllJ,T~ FM ~1'l'lfrnNF1m (9leJl'.lf17'l'Ylf-wmm\!rirlfl f11":iL~U 

nfl::r111a-1:f L rh 1'1'1~? t1~111 h? 

L ~e:i L 'l'lL!il m~11 n fl ~'Yl 5~L 'VI m::a a-1 ~tllJ,T~111u 'l'l~e:i ~ n1'1'\Uli1 nfl ~'Yl 5 m1u1m1r1f-w m nw1 flJll'W 

~lb U'\,l,(9le)l'.Jl11 f17":i1brl":i7::'14 'UlillUfl~l ~(!J ~tfo-rn ~e) f111'\J1'1'\1'l'Ylf'Wfl1 f1';jf11!:Jil1'W b ~e) 'l ia1 m1mi1 Llilnl'.I 

Llil'Yllli'\,l,f11';il111'.17'\,l, '1Jel~7flli1 "lfl"l Lrn::ii1mn1'1'\Uli1bU'\,l,F1fl~'Yl6~L'l'\m::aa-11lil itl~ 2.2 !ill'\,l,~71'.1 Lbali11'.1 

me:iULLU1~li1'lum1n1'1'luli1fl'YloF11a1n{m1u1'1'l11r1f-wmmmw11-w 
' 

itl~ 2.2 FM strategy formulation framework (La1nt5 T~~-w1itn, 2551) 

FM Strategic 
Option Selection 

FM Demand 
Analysis 

FM Value 
Analysis 

FM Agenda/Key issues 

➔ FM Strategy 

FM 
Arrangement 
& Initiatives 

- PUrp(ise & Policy 
~ Rcoles &_Furi~ons . 
, Mal)l1gement position. 
-Setvice di;!Uvery ·.. . 
- Performance·ijtanageittent 
approach . . . . . 

Strategic 
Analysis 

Strategy 

Formulation 

fl'YloA11;t1n{m1u1'1'l11r1f-wmmmwn-w lil::ii1m~11m1n1'l'lUli11::uum1u1'1'l11r1f-wmn1 
' 

f17f1Jl1'W ~fol11f;{e)[i) r1tre:i111 tlnu«m~ru::bQ'W7::lbfl::'U1'\J'Yl'lleJl'.lell'.I Fl mif u blf1::a{111r111a-1l 'l'\m::aa-1l Wfll'.l'WeJ 

'lleJl'.l'Ylf-wmm'lum1tJlJ,T~111u 5u1lilllri Service resource - skill, labour, equipment, 
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Financial resource, Data/Infom1ation resource, Technology - Decision Support 
System LL1;1: Knowledge resource - management techniques, theories, concepts, 

frameworks, etc. lt:1-d'm·:ie1ihnmmulil1a1wh,;einL'!c1r15mdu~mdr1fwmmmc1mwa1andt1LLalil'111il • • 
LUu~n~ru:'ele1'1LLe.Ju~n1;1~t1fi FM strategy map i'1LLalil'11u:ru~ 2.3 lil1u~1'1 

:rt.I~ 2.3 FM Strategy Map 

Strategic 
Objectives 

l 
Value Polley 

J, 

Strategy 
& 

Initiatives 

Performance 
issues 

t 

Mil 

KPI 

LU1'113l1!J'IJiN 

!l~flm 

iln1:HUl:\11'W!J10'> 
.l ~ 

n1!Jl11'W\1 i!U\J i.'l'lpl 

LU1'113l1!J!l~Rn'> 

FM Objectives/ 
Visions 

I 
FM Policy & Concepts 

i 

FM Strategy 
I 

i 

11~• INI 
KPI KPI 

t 

1ui~ 

KPI 

mdu~mdr1fwm mmw11w'ele1'1t11 "17dth~Ll1'Yl mdAn~1 L UU'11u~a:l"1113--1ih lil'lJL iiei'1~7 ne.JL'l 

'fleJ'1n7dtl~u~'11ua1 mdt1fl'1e.JL'l '910 amwLL 'Jlil~eJ 3--l'fleJ'1amuAn~1 ~'1a:le.i1;1 TlilcJlilJ'1'9leJ ~L~c1u J'11 uii11u 

WC]~md3--I LL1;1:tld:fl'Yl5m'llllLUn7JL~cJU (Leung et. al., 2005) J'1,i Nutt (2002) L'1,fa,hn1du~md 

r1fwc11mmc1mwLtlu'11u~a:lm13--1~11i1qJ'9leiat11uumdAn~1Ltlue1~1'13--11n J'11uii11umddeJ'1fon~ndd3--I 

n7JL~cl'l,l,n7daeiu LLl;l: n7J'\'171icJ ~'1L uun~md3--i~lmrufi fl'U n7d'Uddl;l ~'1~'1,1,5 fl~Lrn:L 'U7'V\3--17 cld'J3--11 tl~'1 • 
"117 m UUL~ lil'eleJ'1at11'Umf '1,1, LLL'l:l:J'1 ~7 l'l qJ '91ell17W~ n~ru'fl el\1 am'UULel\1 

n7':iU~'V\7J'Ylfwmmmc1mw~1'V\fue1'1ii1mtltld~L11'YliiililLUU'17U~a:l~n~ru:LQW7~ (Catts, 

2003) Liie1'1~1nat11uumdAn~1 LUUeJ'1iilm~a'.'.l~n~ru:m'1mc1mw~aiuiu'li'eiu1umdu~mdililn7d 

L ite1'1~1n 1u~u~m111r1m~c1'V\~eiamuumdAn~1'e!U11i11 my~ ntld:neiu 1i11c1e11 "17d~1u1um n LLl;l: 

'V\1;11n'V\1;11c1tld~L11r1n111l'11u mdu~md'Ylfwmndn1c1mw1uamuumdAn~1 (1ua'V\f]m3--l~m -

~L~cJu) ~nwui:1 cym li17U'1'Utld:mru "1173--IU7L~ei ifo li17'Ul-1ru1irn1 umd'l'17'17Unu l'lru1~1dil~L ~m'll1cy 

'fleJ'13--lm1'Ylm~c1 md hla·1mdt1 lilLLmL1;1~u1d'1fo~1r1fwm nd m c1mw 11ile1~1'1a'.itld:flr1rlmw d:uu 
~ . 

d7'1ln7d (Bureaucratic) ~'IJ'U'lleJ'l,l,~'1cl7 nwe1 n7J(lllilflU1~LLl;l:n7J'\'17'17'1,1, i'1iTU~'1L UUL~el'1~7 l'lqj~ 
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• allocation of seats 
• density in facility 
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• quality of lighting system 
• colour and brightness of environment 
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LL~::~1U~G'lelll~ell'l1U~L1!:ln11 Soft management 1lii'LLn 
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• LL~:: safety of environment 



• 

• 

• 

Ul'l~ 2 

fl11'U1'i'\11'Yl'f W l:J1 m fl1 l:J.f11W i !?lb UUriT1,1, 'Y\i{<l'fl el<l fl11'U1'1'\11 ~'i'\11'Y1 l:J1 i l:J L W11~el<l r!'lh~ fl el'U'Y11<l 
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2. m11'li'iu~ 
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1.J\'1~ 2 

ua fl'il1 nd L~m1umuf.J ~ fl1';i Afl'lfl 1 mun i,muu fl1£JJ11WU1'1ft1u V'lu11 3-l'l'l11'1'1£!1ft £iili1 i;ym 

'I, Uli11U';i:::UU fl1 £!Jl1Y-l~t't1"1qj lil'1d fl1';j L'llth::: Tm1itlu~il1.hdl'1'15Jl1W~1 fl1';j L'liV'lft'1'11U 1 vJvh ili;ym 

';i:::uu111';if!!LL~fmt1~vJ'1l 5u111fari lil113-l'Y\~1fl'Y\~1£i'f.la'1~'1'l0~vJ'1l (,)~€Jlil'ilU~'1fl1';ii1m(,)~£i3-l'1Ut.h:.:mru1u 
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'LJ';i:::f1€JUllUfl1';i~el1"11';ibb~::';i::UUfl1M1'W'f.1€J'13-l'Y\11'1'1£!1i£i a'l~1U1Ub~3-l3-l1fltmt1u0~1'13-l1flbb~::U1'1ci1u 

ile11£ifl1';j L '1l'11um£i11mumrnL~1 e11'ilL ~u 11i1113-l'Y\11'1'1mi£ilil1';ib ~3-l "1113-lflUL'ilLL~:: 1 i fl1';jflUUflUU 
q q 
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~.QJ J' 0 QJ O Q a.., 

!il';i €JU "1 ~ 3-l (,)'1bb{,l'Y\ ~ fl fl1';i'V'IU]1U'U 0'1 fl1';ill';i'l't1';i'l'l';iv,J £J1 m fl1 £!Jl1'W fl1';j fl1'Y\Ulil';i:.:Uu fl1';ill';i'Y\1';i'l'l';iv,J m fl';j 

1111w11w LL u 1F\ lil~LMmf e1'111u fl1';iU~'Y\1';i'l'lfwm fl';ifl1W71V'll u;;H11UUfl1';iAfl'\!l-1 L ~0 L tlun';ieJU'tleJ'1 
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'I, u U'YH1 Iii 1 'll'il::b tlUfl1';i';i1 £!'11Uf.J~ fl1';j Afl'\!l-1 mru A fl'\!l-1 fl1';iU~'Y\1';i'l'lfwm fl';j fl1 Wl1'W /fl1 ';iU~'Vt1';i 

';i:.:UU 111 Wl1W'U0'13-l'Y\11'1'1£l1i£JL U(,11\1U';i::b 'l'1 A 

... Q 
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'U'Vlo/i 3 
n "aru~mj1 n1"a'li~'Vl1"a'VI i'cw t11 n"an1 t1 .n1cwt1 eh'l 3-l 'Vi11 'VI t11 i t1 t u~h\'l 'lh~b 'VI rr 

(?]{l~nri111 n UUi'l~ 1 LL~'J'J1LLU'J~inn7":iU1'\'l1":ii1f'V'lcl1 m n71'JJ71'~il'IL tluL ~€J{IL 'Y\3-lL mh::L mt1 i'l!'J 

LL(,}LL u1~ 1nLQ'V'-11::i11'1 ih'Yl'fo nTrn1'Y\11r1fwm n1 rn w11w rl1'Y\fu 3-l'Y\71i'lcl1 imf U~l'I ~€111 L tluL ~eJl'l~L 'YI 3-l 

n11 :i-i1 n LLi,lhii,111'11.h::L r1 A rn":iU~'Y\1":ir1fwm n1rn u111wrl1'Yl'fu :l-l'Y\11r1u1f u i lnL tluL ~01'1~ i'l rn":i 1 lZ 
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~,Jlju&1'11U1?17Ud'LtlUn7":iLQ'V-17::l 
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' 

LLf'l ~ L tlULL U'Ji11'1U":i:: n eJU n1 "a ti1'YIU!nJU LL uu n1 ":iU l]u&1'11U1?11U drl1'Ylf U 3-l'Y\11i'l !'J1 i !'JL '\,l,'9) e)'\,l, '111 !'J~ el '1 
d .,j' 

rn1An~1u 

t urn":iAn~1 rn":iU~'Y\1":ii1fwmmn1umw~eJl'l:l-l'Y\11r1miut ui,l1l'li.l":i::L r1 A rn":i An~1itl1?1L~ an~ 

'il::An~1 fl1":iU~'Y\1":ii1fammrn!'JJl1'V'l'flel{l3-l'Y\11i'lU1i!'J LUU"a::Li'lA~i'lrn":iilnlU1fl1":iUlju&1'11U1?11Ud 

0~1{1 n'J1{1~'J1{1LLf'l::L tlu"a::!'J::L 1 f'l1'V'lel f'!:1-ll-l'J'J ~{I hfon U"a::L i1Af'l'YlfjeJL3-l~ fl1 f'!'Y\ 'J1'liel1 ru1..rm LLf'l:: 

eJ a G'lL'9'1":iL~!'J LLf'l:: 11?1L~ €1 n An~1'il1 n:i-i'Y\11r1u1 « I'll ui.l":i::L i1 A~e:i ~1 UJJi'1m 1-lL~m nui.J1::L i1 A1 i1 !'l 5u 11?1LLn 

~'11-1Tu{ Lrn::~e:il'lnl'I 

lin!'J3-l'Y\11i'lcl1il'l~11?11-11nL~€JnmLtlumruAn~11un1":iAn~1d 11?1LLfl3-l'Y\11i'l!'J1i!'J ~i'l«n~ru::ml'I 

n1umw1n~L~!'ll'lnU'ilW7f'll'lmru:i-i'Y\11r1u1iu ~u11nv1'u~ ~u ~1u1ue.il,a',u~1~1u1uunAn~1 LLf'l::i'l ' .. 
€111-11":i'Y\ f'l1 nmn !'JU"a::LJ111L ulu ~ 3-l'Y\11i'lcl1 Ku ":i13-lrYl'l l91€J{I L tlU3-l'Y\11i'l!'J1i !'J~ G'113-l1":itl f>lWIJel 3Jf'ILMm nu 

fl1":iU1'Y\1":ii1f'V'll'l1n":ifl1!'JJl1'V'l'il1nL1U1'lf'9'11(i] ":i'J:l-lJl'l'Y\3-lin 8 LL'\'1'111?1LLfl 

• Cornell University 
• University of Virginia 
• University College, London 
• Cambridge University 
• University of Melbourne 
• University of Sydney 
• National University of Singapore 
• Hong Kong Polytechnic University 

1 
hhlil'i)ll1Fl~'llmn n 
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1J'l1~ 3 

I1,1eil Ufl1':iAfl1fl fl1':i'U~'V\1':i'l'l'S'VW1 m 111 eJJl1'Wfifh'.1'1'1 fl fl':i ru A fl'lfl 3-111 b U'l-tfl1 ':i1bfl':i1:'V11 'I-lib ~eJl'lfieJl'l • • 
uiei'U1mbi;l:liJ 1,13-ll'l'V\3-ncl fie)'l.Jlfiln 'U'l'l'U1'\'l'VIU1~ bbi;l:« fl~ru: IJo1':il11fhmu1ei111u ' . 
3.2 n-awAm~1 

tuci1uitb U'l-tfl1':i':i1 eJ\'11'1-te..Ji;i fl1':i Afl~1 fl':i ru Afl~1J'11 8 bb Yll'l fam ~3-llil1 fl mru Afl~1fieJ{l'V\U'JeJl11U 

u~m':i':i:uu111eimwfl011a.J'V\11'Ylm«eit m.h:b '1'1Aa'Vli']ma.J~fl1 a'V1':i1'lJeJ1ru1~ fl':i 00min':ib~c1 f111R hH hJ 
lil'l-tnl1lil1mflintlflfl':ieJ{IYhA~~eJl'lfl{I U':i:b'l'lA~U ln13-l~1[i]'l.J 

3.2.1 n1-a'U~'Vi1-a-a~'U'Un1t1.n1'W'llehn1'Vi11't1t11~'t1 Cornell University 

Cornell University b tlua.J'V\11'\'lm«ma flttu~1m-su 111':iait'u aititlil1 fl-S] n0 t.f11f m~0tl R. A. 

1865 b~mtluamiTum':iAfl~1~R':ieJ'UR~a.Jfl1':ib;c1um':iaautu'Ylfla1fl11t11 a.J'Y\11'Ylc1111c1i110~ ru dfo11 

Ithaca -S] New York :l'.ltu~na.Jtl':i:a.J1ru 745 LmRei{ 'Vl~eJtl':i:mru 3 ln1':i11'1nfoba.Jln':i :l'.l01R1':ilit 

tu~J'l'l'Vla.Jl?ltl':i::m ru 260 01R1':i 1 Ubb~i;l::Ua.J'V111'1'1m 11c1:l'.lm':i-s'Uit'flAfl'l!l-1':i:: [,]1.Jtl~qi qi1,T rui1intl':i::m ru 

13,000 Ru bbi;i::':i::[i]1.JiJrui1inAfl~1tl':i::mru 6,000 RU a.J'V111'1'lcJ1ic1tl':i::flt1'Ulil'JcJ 7 1'1'1c11ic1'lu':i::fil'U 

tl~tyqp,Tru,iin bbi;i: 7 mR1'll1 l it':i:[i]'l.JiJ rui11nAfl~1 ~:l'.lm':i'Li~'V\1':i~i?I fl1':i m1u1t11 fl1':i0~111b ti urn m 'l'1 A 

a.J'V111'1'1cJ7icJ:l'.l'Vlu1c1111m;c1fl11 Facilities Services (FS) '111'VIU1~'!Jbbi;il'l1U1.J~'V11':i':i::'U1.J 

mc1mw R':ieJ1.J fl~ a.Jl'.l1urK11bb~ fl1':i'J11'.lbbe..JUfl1tlJl1'W, fl1':ieJ 0 flbb 'U'U design, fl1':i n0 af111 construction, 

fl1':ilil1 b il.u l'li' '!Jbbmrn:u1111fo~101 R1':ibbi;i::~11~1u 1c1R11 a.J a::m flJ'l'.l'VI a.J i?lfieJl'.l a.J'V\11'\'lm ir c1 operation 

and ongoing maintenance 'Vlu1c1111u:l'.l~1u1w4Jo1i;i1fl':i':i'Ja.JU':i::mru 1,200 RU 'VIU'JcJl'.!1'1-t FS d 
ff11n1,10~l'l-tfl~a.Jl'.ITU University Finance and Administration (CUFA) faei:l'.l Vice President 

for Facilities Services btlu~ri1nu'!)bbi;i 

:l'.lufom c11 itfl1':i'Li~'V11':i':i::'U'U fl1 c1mw~ ~11 b '!tu 1 ibn 1,1 fl1':il iu1 fl1 ':i m1it':i::'U1.J n1 c1mw~ :l'.l 

Rrumw~11a1,1~0 a.J'V111'1'1mic1 Jo1ru1lil1':i!'l UflAfl'l!l-1 u Ri;i1 fl':iUi;i::~m ~ 1,1~aJ'11'Vla.J 1,1
2 

I1,1c1'V\u1c1111u:l'.l 
q \J C\ 'l ,u 

bb u 1R11a.J~1,11 itfl1':i lil1 b il.it111':i~~1 lilru 11ilbbfl fl1':ib tluAit!'l fl i;l11'.l R'J1a.J11 a.J:l'.l0 bLi;i:: fl1':itl':i::a1u111u 1 UL ~011 
~ .. 

fl1':i fleJ af 1\'ILLi;l ::fl1':i'U111'1'S fl~1 LLi;i:l'.l1'1-tlil1'1-tfl1clJl1'W LLi;i: 111':i'W ln!U 1'1'111'.l lil1'1-tfl1 cJJ71'W~ a0 i?I fl if el l'I 111.J'W'l-to 

Fllillil1U1'lJ1fl1':ifieJl'la.l'V\11'\'lcJ1icJ 

'fl el'UL 'll ~ ~'J13-li''U ell?l'llel'U 

FS :l'.lfl eJU Lfiln fl11 a.Jfo ~ i?ltfeJUl Ufl1':iU1'1'\1':i~ 1,1 fl1':iLLi;l: '!)Lbi;l'S fl~1el1 fl1':i':i'Ja.l ~l'.l,U~JJ ~'11 Ait1 u 
1'Yltl1Lflln Ithaca campus J'11'V\a.Ji?I I1,1c1~1miteJ1fl1':ilitm1a.J'!]LLi;itl':i:mru 260 el1R1':i 

2 Iuav1111m1uii::1iluv1fl www.fs.comell.edu/fs/about/ AboutFS. pdf 
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(~m: www.comell.edu/maps) 

'll el 'Ub 'll !Ph'l 1 U 

liJ7flfl1'lAfl'lfl vru11 tiel'lHtii,hnUtieN FS 
V 

l'l'lel'U l'lt13·-h'l7U~7W-mm fl[ill'.lLL~l'.l7U171'.l Llr-J'U[i]l'U • 
fl7Wl7'V'l fll'l el el flLL 'U'Uel7 "171 fll'l~ lil n11iqi qJl:5'71'.l 1 u liJUtll'.l~ lil fll'l fl7'l'U711'.l'j n~7 Llil~l'.l7Wtf l'.l'Yl3-l lil 

ll'l~nel'U[i]1~ 

• Formation of facilities related contracts 
• Facility financial support 
• Project bidding 
• Maintenance management 
• Building care 
• Grounds 
• Mechanical maintenance shop 
• Facilities customer service 
• Electric power distribution 
• Energy conservation 
• Water filtration and sewer system management 
• Energy management and control systems 
• Central heating and chilled water plants 
• Contract colleges facilities management 
• Architectural design and project management 
• Building trades shops 
• Campus planning 
• Construction management 
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• Engineering desi£,'.1 and project management 
• Environmental compliance 
• Project planning and estimating 
• Administration, finance and finance 
• Programming services 
• Computer and network support 
• Buildings and prope1iies committee suppoti 
• Project approval 
• Special assignments 

FS 'lh~neJ'IJLil'Jl:l 8 departments 1vi'Lbn 

• Administration and Operations 
• Contract Colleges Facilities 
• Contracts and Capital Projects 
• Facilities Management 
• Project Design and Construction 
• Planning and Project Development 
• Transpmiation and Mail Services 
• Utilities and Energy Management 

JU~ 3 .2 'Yl'U'Jch'l1UJ111:JL111 Facilities Services 

Contracts and Capital Projects 
Robert SO\lll'lward 

Vn,.-.11<,1y C:11"'~1 Contr.i,,e11 01!'«< 

• F""""1ton ol f.>eit,u Rtf.stt<I Controds 
•F.-..o(i>!S<IPl"l'l'«~Pror,<I~ 
• TMIH Rtporl ~ 

facllltles Management 
PMip l. Cox, D«e<:lor 

. ~Mo-•~ 
• S..ld "II C.... 
•C--«l4Jnd1. 
•~~M-$1,op 
• F ..,,,,t+s Cvstomt<' s.,,,,o. $31 M 

430FTE 

UUUtiet1 imd Energy Management 
Jarne, R Ad001$, o;-

Operations Support 
Josepli M. Ls11ey, D-r 

• f'Wl<'l'ffit>g $tl\;',¢tl 16 FTE 
•C~¥'4N-S<w«\ 
• l!uldt'o(ll 1 ~,u e«,m....., S"l'()OII 
·~"-""""¥""'-~• 
•Spt<'31AS>,gr,mt111> 

\l'tlii 3 

Contract Coll~es Facllllles 
Gre99 F. Travll}, D,r+<:to< 

• "1m1e<tur" Se<to<> Ots,gn & Ptvjffl ~ 
• Buf:l"I) T~ Shoi» 
• ~ 1'1¥\ning 
• Conswctoo 1.1.lNgemont 
• Er,gnw,ng s«t«i Ots,on & ~ ~ 
•Env~CQ!T4)1,._ 
• Prt>jtct f'\>Mr,o .!, Estm>tng $45 M 

580FTE 

l1'1111~f111'lleJ11'Ylii11:J111u FS LL~v1111uiu~ 3.3 v11u~111 Ltlun11:5'vit1'1111~f111LL'U'U1?11a-i'Yl'IZ1~n11 

'Yi1111u Functional type ~n1'1'luv11 '14:Nn11LL u11m1'1'i1111uLL~fl~'Ylmv1111u~1Lmne:ie:1 rn tluLLt:June:1~111 
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'tJ(,Jb'iJU L(1]mb~~::f!'JU\'11U'Yl1elbbe.JUn,nu'il::i.l'IJU7!nbbl1ln~1<1nu1tJ1111a-ttJ1m,1N1U lZ<1de11'ilW'il7'HU711il'J7 

Ll'J'J<lfd'1<1'1Jel\'l'l'IU'Jcl\'17U FS di-1~n~ru::~e1w51<1bb'UU (Relatively flat) Tinc1r1na'JU\'17U'Yl1elbbe.JUn\'17U 

'J7cJ<11utu111'J<11tJi<1 Vice President for Facilities services ~<1'il::tu111'J<1fl'U Executive Vice 
President of University Finance and Administration 

JU~ 3.3 Ll'l'J<1'1{1<1'Y!U'Jc1<11u Facility Services '1JeJ\'la-t'l'l71'Ylcl7~cJ Cornell University 

EllsaSprloger 
Ondo< 
(tntfflll) 

Ccxrrt111.Jfica!lons "°""""'""' """·-
Rabort$.c(Jlth'i3/'d 
University Capita.I 
CoNrnctsOlicer 

Contract 
College, 
Focill<h" 

JunesKazda -
Faol>ties --

PhiiµCox 
$r,OirecioC 

Gmur.dsO&pt 

""""'·""" Admlnlstnltlon 
Etso.ilm Vk» Pres.i:iMt 

Stephen T. Gololng 

FS"""" 
Resources Admlmntlon 

~Opeta~ 

.,..,.,,""" Josephlaiey 
HRM""'!W -(Interim) 

P~OesirJo 
Md 

Coo<<rucfuo 

JohnlQefer 
Sr.DI~ 

$mallf'rqed --

P!arin:og& 
Projed .,..,,.,_.,. --""""""' -

CORNELL UNIVERSITY 
Dl\'lslon ol facilities 

Services 

A~ uf J1,111e WOS 

Tr~tlon Uli!n!Hand 

""""' EnolV( 
Seni:e, ,....,..._, 

W,liamWM\di .JM,osAdams 
Sr.Director S,,OitidOf 

18 



'U'l1~ 3 

3.2.2 n1'a'U~V11'a'at'U'tm1t1.fl1'W'lleJ\1 University of Virginia 

3-l'l'l11'Yll:l7~'t:J U!ilversity of Virginia (UVA)LUU3-J'Vl71'Yll:l1il:l~b'UU!i17Ufl1".i1~1:l'tlell'lf~ . ~ 

iffl'lel~~dfol'I Charlottesville -rl Virginia ·1.h~L'Yll'lr;l'Vlflm3-l~fl1 ·1.mvfu~'tlmlil 1,682 acres (681 

hectares) neliffl'liuLlil1:Jel~1n·1.h~o1u15u~ Thomas Jefferson L~eltl "1.A. 1819 il-il~uu 3-J'V171'Yll:l1icJ 

ill'lru1lil1".i~".i'J3-lfl'\,I, 2,102 bU'l~iluflAfl~1".i'J3-lll'\,l,'\.h~mru 21,000 I'}'\,!, Jl'l".i~lil'U'U~qjqj1'\Jf;U'nfnbb&'I~ 

'IJ(U'MfnFlfl~1 '\,l,elfllil1mi[,)13-J'Vl11'Yll:l1imell'lcll'l1(ilf'I.Jfl1".iiu'Yl~b'Ul:l'\,l,bU'\,l,3-l".ililfll&'lflllill:J UNESCO €)fl(il'Jl:J 

'VIU11:J1'11uu~'Vl1".i".i~'I.J'I.Jfl71:JmW'tlell'I UVA L~l:lfl'J7 Facilities Management ilwufll'!1u1u 

'VIU11:ll'l7U".i13-lf7Ufl'J7 900 l'lU el~Jl11:JLIKfl1".in1nu®LL&'l'tlell'I Chief Facilities Officer Llill:la'l The 

Facilities Management Advisory Board ~l'!tl".i~flel'Ulil'JcJ[,)'JLL'YlUl'lru~i,\11'11 LL&'l~Llil1mt'1ririLL!Pll'I Llill:l 

".iell'lel 5 fl7".i'I.J ~ L tlu~•h3-1n1 nuufou11:JLL&'l~L UU[,)'J fl &'171'1L Ufl1".itl".i~r;11u".i~'Vl'Jll'l'VIU11:Jl'l1u1P11l'I 1 'tlell'I 

3-J'V171'Y11:J1i1:J11'1.J Facilities Management L~elL~'Lnlilm".itlfuLtl~1:JULL&'!~tlfutl".il'll'lrumwl'l1uu~fl1".i • • 
LL&'!~ fl7 ".itl ljutlll'l 7 u1n 13-l wn a:i iK ell'! fl 1 ".iri LL 'V1 lil ~ l'I Uel fl lil7 fl d'tL ~ 1'Yl11'13-l'VI 11'Y11:J1 i m'fo L '11LLIPI &'I~ l'l ru ::LL&'!:: 

'VIU11:ll'l7U~lil 1 iil1tl".i~r;11ul'!1Ulil7U".i~'I.J'I.Jfl11:JJ11w (Facilities coordinator) tl".i~~1'VIU'J1:Jl'l1u Ltlu1rh 

'VIU1~tl".i::r;11ul'!1unu'VIU11:J FM Jl'ILUL~ell'I fl1".iu1cll'I (Submitting service requests) fl7".itl".i::r;11u 

LUfl1".i~lil'l'l11'17U'I.J~fl1".i (Coordinating the provision of services) Serving as contact for 

utilities interruptions Coordinating energy efficiency with the energy program 
manager L~elL'11F11".itl".i~r;11ul'!1muu1tlel~7<1".i7'1.J~U'VIU'JcJl'l7U FM ilm".i~lil'l.l".i::~3-1113-111u~tl".i~r;11ul'l1u 

lil1U".i~'I.J'I.Jfl11:J.fl1Wb'UU'U".i~~1'Ylfl 6 b~el'\,I, • 

Facilities Management LUU'VIU'Jl:ll'l7U~fotlliltfel'ULWY.Jflb~ell'l'Y111'11i17Ufl11:l.fl1W iffl'ILL!Pl fl7".i 

elelflLL'U'U design, nelr;1f1l'I tlfutl1l'I t111l'lf fl~7 'llelmL'll3-J LL&'!::m'I.J~3-J®LL&'I facilities, grounds, and 

utilities mcJLU3-J'V171'Yll:l1KcJ University of Virginia Jl'l'V\3-11'1 LL&'!::cJl'l".i'J3-J~l'lvfuri'tlell'I University 

Academic Division, the Health System, and the Mountain Lake Biological Station. 
b ~el L'Vlll'l".il'I fl1".if1el r;1{11'1Jl'l'V13-llilb uu1tlel~1(1~ fl1Kell'lbb&'l::a'itl".i~fl'Y15Jl1W bb&'!~ FM tll'lb UU'VIU 'Jl:)(11'\,I, rlr111'11'\,I, 

Lfl ~ti lil 17'1.J cl1U1'11'\,l,el el fl Lb 'I.J'U bb&'l~r;lt11tlitfl'tl ell'l 3-J'V111'Yl l:J1 K 1:)€) fl lil'J cl 

'U b 1:J 'U 11:J 'VI U 'Uh'.11 'U 

'VIU'Jl:ll'l7U Facilities Management :i'.luLcJ'U7cJ'l'liflLUfl7".iL'l1fl1".ir;IU'Ur;ll¼Uel~71'1:i'.ltl".i~~'Y15Jl1W 

!Plel UflAfl~1 !'lru7lil7".i~ u l'l&'li fl".iLL&'l~trmllllil!PlelJl'l'Vl3-llil LlilcJiffl'IL u1'V!m1:Jii1 lilru~lil::L UU'Y171'1L~ el fl'Vli fl'tlell'I . "' ~ 

fl7",ir;l'\,l,el(l l'l'J13-1 iK ell'! fl1 ".il'l1'\,l,lil1U ".i~'I.J'I.J fl1 l:JJ71W'tl el (l'Vl fl'VIU 'J 1:)(11'\,I, ri ~ii r;l lil Lb&'!~ a'ltl ".i~ fl'Yl 5Jl1W~ r,'l li\Jl'I L U!il1'\,I, ·, . . 
b 1&'11 ~11if'~11:J bb&'!::l'lrumw 'VIU'Jl:Jl'l1'\,I, 11ilfl1'VIUl'11il:J'l11'f'\,l,11'J1lil::b tlurr~lil 111:i'.lr;l.nTVHb 'Jlil~el 3-Jiil'Vlf'U fl1".i . "' 

LlilcJ'VIU'JcJl'l7U Facilities Management :i'.ltu1'Vlm1:J'l'Hlfl 2 th~fl1".i11iltLn Fl1".ib'UU'Yl11'1b~elfl 

'Vlifl'tlell'lfl1".ir;IUell'l"1173-l!Kell'lfl1".ilil1U facilities management needs LL&'!::.m".iLUU'VIU'JcJl'l1u~11u~F11".i 

(il7'\,l,d'~~~~lilbb&'l~:i'.ltl".i::fl'Y15.fl1W~l'l~lil b~ell'l~bU'\,l,L'l1"1'J13-lii1 "1qJ 1 '\,l,fl1".ilil1LU'\,l,(17'\,I, 11ilbbf1 fl7".ir;IUell'llnel'U 

!,l el "1113-1 l?l el (I fl1 ".i L '\,l,b ~el l'I Fl1 ".i'llel 3-Jbb'll3-J el'U fl".iill i1 ".i lil L '\,l,fl".i rub ':ii'! (,l'J'\,I, 'Vl~el~ fl LQ'\,I, • • • 
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'tlel'lH 'tJ Gl ~113-1 fu CJl?l'llel'U 

·wu11,rn1u Facilities Management '1'17'l'IU7~1!JlU1'foeJ-1a11'11'HleJ\'13-l'l'l71'Yl!'.11i!:lJ\'l'l'l3-lt,1 Lvl!:l 

~'U~L'Ul'l173-l1\J~v1nau6\'1113-lifo the University Academic Division, the Health System llfl~ 

the Mountain Lake Biological Station 

I 

'fJ el'U L 'fJ (91(17'\,I, 1 '\,l,1'1113-lf'U el v]'tfe)'U'fl e)(l'l'\'\.t 1!:J(ll'\,I, FM ,h~ f1e)'U lil'J!:J 

,.,-+~ 
•ii...;,. 

/·•'"'-t:. 3( 

•~,.,.~-
,36 ' 

0 
~~­
- - -~ ~' 

• \'17'U17\'1Lle.J'U Planning Lvl!:1113-l~\'I facilities master planning and for architectural and 

landscape design, m10e:JrnLuu, r111rlmt{1\'I· construction, ~v1l<J1~'U'Ullfl~~un1ru 

installation, \j1ru~tHuu1<J renovation, ufuu1\'1Llrfi.tie:J11'171llfl~1~uu'lh~n0ue:J11'11111Zgmfo<J 

11l73-11~L'U!:l'Ulbf!~f1!J'l'l3-ll!:l, rhnu~Lbfl operation, tl11<Jf neJ-1 maintenance, and repair of 
University buildings and facilities, grounds, and utilities; 
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• il1ui1?1'Yl1'1157':i~tlh1r1 utilities m':ii1?1'1'17il7Ul!Jbb1;1'V1u~mi::'\.J~nru grounds care il7U1fl'lfl 

m13-1'1::ei11?1 custodial il1un1i1?1'tl£1::fl1unil1U trash collection il7Uil?lfl1':i'1'13-jUb1£JU~il'tleJil 

m~eiW recycling bbl;l::'\.J~fl1':i~WJ W73-1(,]eJilfl1':i 

• Jilita'.l'I.J7ilil1U ~mi 1£1il1U'tl el il 3-l'Y\11'\'l mi£iel7lil:5"' 1?1'1'11 e.ii. '\'1'\.J~ fl1':iil1U!i11U 'U1':iil1 fl~1 bbl;! :;~e) 3-1 bb 'll3-lbelil 
~ ' 

Business Management Services Department iila'.lw!Z1~1un1':il'\'1'1.J~fl1':iil7U work 
reception and control, customer relations, cost accounting and customer billing, 
procurement of materials and non-professional services, budgeting and financial 
analysis, information systems, management of maintenance and operational budgets, 
maintenance program management bb1;1::m':itl':i::d~u'1m'W'tleJileJ1r11':i0F11i11£1 

tf>l<a'1ff'h:i'VIU1!h11'U Organisational Structure 

'l'l'U1£Jl'l7U FM 'tleJl'l UV A a'.lm':i~1?1Ll'l':iil'1f1il\b'\.J'\.Jl'113-l'l'IU7~fl1':i'Yhil1U Functional type ~~1bbUfl 

bbe.JUflil7U 1 U'l'\'U1£JeJeJ fll?l73-l'l'IU7~tllju~ l1?1mb~l;l~bbemna'.l~ei1m£in1':i (Director) b UU~l!Jbb1;11'1.J~1?1tfeJ'I.J 

lil7FleTl'lll'l':il'laf1l'l~bb'11?1illUJtl~ 3.5 'W'\.J11 'l'IU1£Jil7U FM 'tlelil UVA tl':i~fleJ'\.J!i11£1 Finance, Human 
resources and training, Information system, Energy and utilities, Facilities planning 
and construction, Health system (Hospital) physical plant, bb1;1~ Operations and 
Maintenance 

JU~ 3.5 lr1':iil'1f1il'l'IU1£Jil7U Facility Management 'tlelil3-l'Y\11'Ylmi£i University of Virginia 

I 
Chief Facilities Officer 

I Admin. Assistant 
I 

I Deputy of CFO I 

I I I I I I 
I Financ I HR. & MFO Energy Facilities Health System Operational & 

Training Systems & Utility Planning & Physical Plant Maintenance 

Construction 

3 
T1h~i:JL~mtli11~ www.fin.virginia.edu 
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'U'tl~ 3 

3.2.3 nT'a'U~'Yl1';i';i~'U'Un1utl1'Wt1eh'.I University College, London 

University College, London (UCL) L t!U:l-l'Y\11'Yll'J1 K t:J'Y\-d\'l'l ufl1:1-10uirnvrnt1e:h'I 

fl'Yl"a1nei1ru1im iff\'lei~mt:JL!,l'W"a::"a1nuqJryi;1t1ei\'I University of London 1faiff\'liuiffl'ILLl9la'.tu 1-1.A. 

1826 U'il'iluU:1-1'1'111'Ylt:J1~t:Ja'.t~1wmunAn~1u~::1-1ru1'il1"a!'l"a1:1-111'1,l,'\.h::mru 25,000 1-1u • 

University College London (UCL) iff\'lei~'luu1nru Bloomsbury hmn\'IUR"a~eJU(ileJU 

'U"a::neiu1i11t:J the UCL science and main libraries the language departments the history 
departments the Bloomsbuiy theatre the biology and physics departments the 
Petrie Museum of Egyptian Archaeology Lrndlei11-11"a~Ul(ilt:J'aeJU "a1:1-1011-11"aJ\'l'Y\:l-l(il 197 'Yli\'I 

~(i1Lt1ulu~ei11-11"an:1-1 471,150 i;i1"a1\'IL:l-li;J"a bL~::~~ufiln~1u1u'Y\it\'I L(ilt:J'Yli'-w1:nmn1t:Jm-wJ\'l'Y\:l-l(il~(il 

LtlU3.;J~r11'\J"a::mru £ 1.4 1Ju~1u L~eiu1-1.A. 2006 

nT'a't-11 L 'U'Un1"a''U~Vl1"a''ag;'U1J n1 tl .f11'W 

'lun1"al?i1d:tun1"aU1'Y\1"a"a::uun1m11-w UCL a'.t'YIU1t:J\'11ULQ'W1::L~t:JffJ1 Estates and 

Facilities Division (EFD) Ltlu~fo~(ilneJu EFD LtlU'Y\U1t:Jl'!1u'lufl1t:J\'11u Corporate Support 

Services mt:JL(,l University Administration 'Y11'Yl'U1~ u1m"a~(iln1"a'Yli''Wt:J1mn1wi1-wt1ei\'I UCL 

Lrn:: n1'a i,j7 L 'U Ul'l1'1,1, ~ b~ t:J'J'IJ el\'l,r\'l'Y\:1-l (il 11i1Ufl n1 'a~ (il'Y\1 bb~ ::~ (il n1"a'Ylf 'W !'J~'l,l, 'U "a:: Li1'Ylel1 R1'a /el i\'1'1'111 :l-l'Yl1'W !'J 
n1"a rieiaf1\'1011-11"a'l '1'13-1 n1"atJ1"a\'11n~1bL~::L ,J ~t:JULL 'll~\'1011-11"a n1"a~ (il:A'ei~ (il'Y\1 L ~ei\'11-111 :1-1'\J ~ei (il.flt:JLL~:: • 
n1"ai'n~1m1:1-1,J ~el (il.flt:J n1'a'Y111-111:1-1fl::01 (il n1'a'UWn n'IJeJ :1-1~ Lb~::n1'a~(iln1'al'll'\1el\'I L(ilcJa'i'iJ(il3-1\'l'Y\:1-11 t:J~ .. . . 
'il::l?i1L-uun1"a'lu"a'UbL1.Jun1"a'U"a::fl1u1-111:1-1~1:1-1~ei'lun1"a-Wln!U1rieiaf1\'I u1"a\'li'n~1 Lrn::'lli'rn'll~t:JU!il1U .. . 
n1t:JJ11'W'tleJ\'l:l-l'Y\11'Ylt:J1 it:J bL~::m"a~fil n1"au1 m"aL viei 'l iLn (ilflJl1'WLL 1 fil ~ei :1-1~i;tuu fli.tucll'!bfl1:1-1L u1'Y\ m t:J'tleJ\'I 

:l-l'Y\11'Ylt:J1it:J bL~::LWa.JR rurl1111.Jel i;ii n~ru'tleJ\'lel\'11'1 m • 

U L!l'U1tl'\ii'U'Jtl'11U 

ul1:1u1t:J'Ylint1ei\'I EFD *L-uu~n1"anei'liLn(il'LJ"a::~'YlBt1~'il1nm"a'l'll'Ylf-wmmmM1'WLL~::n1"a 

'll5uall'l1'1,l,~a'.lm (;]'a]1U~\'I el ~1\'I ~el el1~'W L 'U1'Y\ :1-111:JL Un1"a'UDUal\'11'1,l,'tl el\'l'Y\U'lt:J 11ilLLfl n1'lR1 (il n1'a(IJ LL~:: 

aueJl'I i;ieiur'.l n 1-111 a.J (,\eJ\'I m"a m"a i;t-½'111 LL~ ::i' mn flm-w LL 1 (il ~ ei a.J~ flf 1\'I w1 a.J 'l iLn (il 1-111 a.JL tlm~ AY11\'11n1 n1 d 

brn:: l '11r'.j n~ 'llel11-11 'a a1 m d fl'Y11\'11UbL~::'llllual n1'a 1i;fo ~1\'I a'.J,Jd:: ~'Yl 5 Jl1'W bL~:: n1 "aa'.t cl1u 'l un1 "a Lfl13-J i;t{1\'I 

Jl1'W K n~ru m1 a-IL tlua1 n ~'tie)\'! a-l'Y\11'Yl tl1 K cl L '11Lf1 (il:zj'l,l,bLfl,t\'I er m al (il~ el Lrn:: er m A n~1 L~1 L ~t:J'l,l, 

• 
• 
• 
• 
• 
• 
• 

.. .. 

1-111a-ivfo'WeJL'il'tlelll~i'uu1n1"a 

n1"a~1 a-i nu u 5ua1\'11m ~ ei auei\'I i;ieiu 1-111 a-i (,) ei\'I n1"a'tlel\'l'Y\u 1 c1\'11ua-1V111'Ylm ~ t:J 11i1Ln [iltJ~ ~\'I~ (il 

n1'a'U,lj'U~\'11UbLU'I.HtlWt1a-l 

n1"aaf1\'I 1-111 a-iL tlu~ i;J"aLL~:: n1"a'U"a::fl1u\'11u0u~ nu'Y\u 1t:J\'11u~u 1 

m"a LL nu ru'Y\1'ilU~\'I~ a (ilLL~::L tlu ~'Wei L'il'tleJ\'I er-ruu1 n1 "a 
~ . .. 

., ~~ "' , ad 
n1'aL'tl1bbn b'tlutlJ'Y\1'1'\'ae.JL 'Y\(;]elt:J1\'l'a1 (ilb 'a1'Ylfl (il 

~ . . 
* L '11Lf1(iln1'aflf1\'lfli11'WLL'J(il~ela-l~'U~el (il.flt:J 3TUR\'I bL~::'U'a1 fil'il1 neJUi;J'a1 l:J a1V1fU'l,!R~1m 

a-J'Y\11'Ylt:J1ic1 unAn~1Lrn::~m~fil'9leJ "a1a-1J\'ln1"aeii.tfn'!J-wi\'l\'11u 
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L'U7'1'lmm~l1fl~~'Y15'lleJl1 EFD (Strategic Objective) ~e:i fl11tlfutl111 tlfrnL1?111 LL~:: 

'U1111f fl~1'Yl'r'Wm fl1 fl1 tlJl1'WU~::1::'lJUvf it.]1'U'lleJl1 :!-t'l'\11'Yltl1 L'1 tl L 'fi'L tlit. 1 'UL ~eJ fl11~f 111 ~Jl1'W LL 1 [91 ~eJ :1-t~i-1 

,hd:tr1 tlm-w Lrn ::tl ~ e:i (91.fltl ~11 ~iru ~·t-l>'U~l1L~~ :1-11 tl 511 fl11m1~ ii11 "111 :1-1 ~1 L ~~'Y11111i17U 1'111 fl71 LL~:: 5uiu • • 
m1m tlit.L~ I'll u1::iu fo fl'lleJl1 ~t11uue:i ~111t11filu 

• 

• 

• 

fl11~ [91'}'11 fl~ tl'Yl 5 lil1Ufl1 Wl1'WLL~ ::LL~U[ih L U'Ufl11~~e) [91-r 'lJ 1 tl fl'U~'Ui'i n~ tl'Yl 51'17 ~ 1n{m111'111 fl11 LL~:: • • 
~'Yli'i A1~1nfo1111i11Ufl11L~U'lleJ11:!-t'l'\11'Y11:J1it1 L ~e) L ri':1-t'l'l11'Y11:J1it1~1 :1-111(] vi1L UUfl11eJ~111gl1~'U 

m11111L itit.1"1111 fl11tlfuL tl~t1u L tl~1:Jit.LLtl~11 LL~::tlfuLL1?111r1f-wm mmt1m'WLL~::1::uuvf it.]1it.'l um1 

L ~:1-1 "117:1-1 ~1 m1t1 'l un11Li1ii11Lrn:: 'l ti'111u~1'YlfU~'lleJ~1111?1m ii011 
V QJ ~ d O d d' '1 iJcl 

'll1:J11:Jfl11'W~'U 1 mu1::uu~11~UL'Yl ALL~::t'ieJm1 11:!-1'1111::'U'U fl11'Y11111'U 'YlbeJeJ b 'l'\:!-tflJ::'U'Jit.fl11 

'U~'\J~l11'ULL~::111 [91~'1,l, 1~~ a'-ltl 1::~'Yl 6Jl1'W ~ 11 L~~:1-1 'l ri'Ln [91 fl11 ~-r wr ~'\,1,511 :1-1 fl11L ri'u~ fl11~ L 'I'\ m::~:1-1 

~1u1::uuL 1tl LL~::~1t1'l ri'flru1~11~LL~::wl-1,1mnu 1!ilfuia ~~~L tlutl1:: Ll:!'11u1um1~[9lfl71eJ1 "111 

~mu~'l'l-i'~L ~:1-1tf u 

'tlel'U L'll~~'J13-1i\J e:J[il'tJel'U 

'l'\U11:J111u EFD Ltlit.~l!)u~-ru~[91'1JeJU 01fl11<tf11 197 01"111 <tf11~Ltlit.m1:1-1~r15'tl011:1-1m1r1mb'1t1 

LL~:: L[91tl fl71L ~1 L[91t1eJ1 m1'tle:i11:1-1m1r1m imf utl1::fle:iu i1 t1<tf 11~!K11e:i d'l UL 'llinvf u~'tla11:1-1'1'111r1m i t1 u~::~ 

a dm 1:Jit.0 fl L[91t11e:iu 
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\J'llri 3 

tlel\Jb tlGl nT·alPi1b 'U'W<l1'W 

\'l1Ubb~::n11u~n1'~Lurrna-ifutl1mrnu'lle:h'l EFD 1iLLn 

• Space allocation 
• Capital project development 
• Property management 
• Acquisition of new premises and Disposals 
• Room bookings 
• Building and engineering maintenance 
• Energy management 
• Cleaning and waste services 
• Catering 
• Portering 
• Mail services 
• Telecommunications 
• Project management 
• Capital projects 
• In house design services 
• Construction, maintenance and fire safety 
• Management accounting and budgeting 
• Management information systems 
• Information systems 
• Human resources 
• Administrative procedures 
• Records office 
• Data protection 
• Shop 
• Safety advice 
• Safety training 
• Emergency planning 
• Procurement advice and information 
• Negotiation and distribution of purchasing agreements 
• Supplier monitoring 
• Furnishing, office supplies and computer hardware and software 
• Reprographics 

fo1<1ai1<1~u·u1<11u Organisational Structure 

'Yl½1ti'11U EFD e:i~1un11'\.J~'V\11ililn11'lleJ\'l Director of Estate and Facilities Division Lb'U\'l 

0e:imtlu 5 clTU\'l1U ~e:i~h1,n11rhn'Ulilbb~'lleJ\'l Directorate i'1d .. .. 

• Estate Management and Special Projects 
o Room and Conference Bookings Office 
o Archway Campus 

• Property Maintenance and Facilities Management 
o Facilities Services 

24 



o Security Services 
o Telecommunications 
o Maintenance Surveyors 
o Engineers 

• Capital Programmes and Procurement 
o Project Management 
o Architecture 
o Electrical Services Design 
o Constmction, Maintenance & Fire Safety 

• Administration 
o Finance & Human Resources Administration 
o Records Office 
o UCL Shop 

• Safety Services 

I 

Estates & 
Facilities 

o Surveyor 
o Property records 
o Room bookings 
o Site manager 

I 

Property Maintenance 
& Facilities 

Management 

o Facilities services 
o Property maintenance 

surveyor 
o Maintenance & 

operations 
o Engineer 
o Telecommunications 

EFD 
Directorate 

I 
I 

Capital 
Programmes & 

Procurement 

o Architecture 
o Electrical services 

design 
o Coqstruction, 

maintenance & 
fire safety 

4 L1.hii1fi1Lvi1-1LPl1-1~ www.ucl.ac.uk/edf1/about/organisation-charts 

I 

Administration 

a Finance 
o Administration 
o Records Office 
o Business & !CT 

I 
Safety 

Services 

o Operations 
manager 

o Security system 
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'IJ't1ii 3 

3.2.4 n1'a''U~'Vi1"a'a'~'U~rn1t1.fl1'Wt1eh'l Cambridge University 

a-i'l'\11'\'11:J1i1:J University of Cambridge 'l'\~€1 Cambridge University lK11€1~ ru L:l'.1€111 

Cambridge 'U'J::L'\'1AeJl1nf;j~ :5'(71Lthta-l'l'\11'Yl!:l1i!:l~a'.lm1L~!:l'\,l,n1'Jtl€l'\,l,LU'\,l,./l1~1ell'!nf;j~~Ln1LLn~~!,1LU'\,l, 

eJUi'lJL't€ll'l'll€ll1lfln n€liK11iuL~€l'U'J::a-l1rutl rl.A. 1209 l'\,l,i'111'llil1U1tl1f11'Ja-l'V\11'Yl!:l1i!:l"1 hi'fun1'Ji(,l 

5uirntlu 1 b 5 'll€l11a-im1'\'lmtl!:l~~~~!,1€l~111~mit€l<1m1mrn(,l LL~::Ltlu~jimL~::1:J€la-ifmnnn11r-J~1?1 

uruon1?1«l.ifm1l'l1~Tmu~/;i<1 83 mi €l1r11'J'll€ll13-l'Vl11'Yl!:l1tl!:la'.la-i~~111a-ifa1:Jtl1::mru £1.7 ~u~1u 
~ ~ 

,. I o' "I V ... I ~ d d d&' d Q...I fl' l Q u€l'\,l,!,1 u'J::n€lU!,11!:l€l1rl1'J'l'\~1n'l'\~1!:lu'J::L.fl'Yl '\'111'\'la-l€l1~mn €l1r11'J'\'l'll'l,l,'\'l::L'lJ!:l'1,1,€l'l,t'Jn~LL'V\11tl11?1 LL~:: 

€111'11 JLl 3T !:l l 'I'\~~ a'.11::uutl1:: n€lU €11 rl1'J LL~::b '\'l rl L '\,l, lfl ©~'ll'lJ'll€lULL~::-n'ua 31'!:l 

The University of Cambridge tl1::n€lulil11:J 31 colleges 6 r1ru::1n1'1'\tln 11ilLLn Arts 

and Humanities Biological Sciences Clinical Medicine Humanities and Social 
Sciences Physical Sciences LL~::Technology LLr-Ju1n11mr11n10n 150 LLr-Jun1mr1 nmf11 

amuuLrn::ihirn1t110mflwihmumn L!,11:Ja'.iirnF>in~111a-itl1::mru 17,000 r1u LL~::r1ru11u11~LL~:: 

Li1wit'1~0ntl1::mru 8,000 r1u 

n1-ac;'l1tih.1m-a1.fim-a-a:l:'U'Un121111w 

111u1i11wd'i 1?111 a'.lr111a-i '11 iqi a-11 m it€l<11u1 nm!:11 u~u~'l1€l11a-i'l'\11'\'lm « 1:Jtl1::n€lu lil1 !:1€11 m 1 

'I'\ ~1 n'I'\ ~ 1 !:l'U'J ::bfl'Yl ~<I ri1u l 'I'\ ru a'.1€11 !:l 3-11 n LL~::lij1 b U'\,l,~li) :;i,i'€)<1 €)'1,l,1 n~11'L ~ €) L t!Ua-l'J l?l n'll €ll1'U'J::b '\'l A 
~ q q 

'll ru::L~m nu€l1 r1110 f1lij1u 1u 'Vlif <i L tlum r111aaf 1:J1 'l'I~~ a'.!Jtlm 11 LL~ ::1 ::uutl 1:: n€lu €11r111~ a'.! r111 a-i-n'ua 31' !:l 

'l!U'll€l'\,l, 

3-l'l'\11'Ylmit1a'.lmht1<11UL~t1n-:l1 Estate Management and Building Service (EM) rh 
'l'IU1~u%11i1?1n11LL~::1!]LL~€l11i111amu~mt11u~U~'ll€ll13-l'l'\11'Yl!:l1tl!:l The Estate Management 

and Building Service Ltlu~fi1w1%1~ 

• (BLLffu1111fn~1€l1m1 a1uLL~::JJ~'t1Att 

• 1111LLr-JmL~::i1?1t11'Jlil1U€lll'lm~a-i'Ylfw~ ~u~a-i'l'\11'Ylmit1 LL~::~<101mt1r111a-ia::1?11n 

• i1?1n11'1'\1€l1m11 'I'\~ 

• u~'l'\11i1?1n11€l1r111ci1u~nmr1mf<11uri1u~LUu'll€l11a-i'l'\11'Y11:J1imL~::~L~11u1nur1r1~~u 
q 

• lii1Litum'J111uT.nnuu~m'J (Catering) 

• Ll?l~!:l a-i f11'JL ~€111 LLr-JULrn:: 1111:5' l?l f11'JL~u m111 i flU'4 r1 ~1 n'JLL~::irn A n~1'll€ll13-l'l'\11'Yl!:l1 tl !:l 

tlelut ti G\~113-lf'U ro!Pl'lHl'U 

I d i.J dcv o Q..I o Q...I o-d d V OJ cf d 
'YIU 1 t1111 ua-i'l'\u 1 '\'l 'JU r-J l?ltl€lu lil 1 €1 U r1 ~ a-i €11 r11 'J a1u €la 11'1'\1 'J 3-l 'Yl 'JW !:l'YlL n t11'll €111 nu WU'Yl'll €l 11 

a-i'l'\11'Ylm5t1 ~1101mt1r111a-ia::mn LL~::il?l'l'\1€11 r11'J1 'I'\~ 'll€l<l a-l'l'\11'\'lm 5 mf11'1'\a-i 1?1 L1?1t1-rf 11-d'i<1 r1'J€lU r1~ a-i 

/;i<i €11 r11'J~ a-i'l'\11'\'lm i m ~11u1 nu r1 r1 ~ ~ u0 n lil1 !:l 
q 
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J'U~ 3. 7 LLt:JU~LLi;'fwi11n~~HJ11'111'1.leh13-l'Y\11'Yl!:l1ir!:l Cambridge University 

~ 

(._,,.-_igf14,/ 
' /li .. ~t! 

(~a-i1: www.cam.ac.uk/map/v4/drawmap.cgi?mp=main;xx=l900;yy=l040) 

tf!~'1af1'1V1th~'11-u Organisational Structure 

• Plam1ing and Property 'Yi1'Ylu1~1unwn11LLt:JU~'YloA1i;1!?l{1LLt:JULL~'U'YlLUn11w~m~1u 
. QJ 9.1 QJ 0 Cl ctd 

'\.1'11~3 

n7!:JJ11'W n7':i~Wln7':ii;'fJ1TVm 1Wl~€l 3-I n7':i~Wln711'.17Um n71€l11'11':i !?\~€] Wi~Un7':i'LJ'j'Y\1':i'WU'Y1011'111'1.101'.1 

a-ivn1'YlcJ1icJ lwimhM1ULLtl1100mtlu'Ylu1cJ111u~0cJ(;ll'.l,i' 

o Environment 
o Hire of Premises 
o Site Staff 
o Travel 
o Town and Country Planning 
o Capacity Records 
o Central Lecture Theatres 

• Projects 'Yi1'Y\u1~1um1u~vn1L1'1111m1n0i;1{1<11'\Jfu'll11101m1 l?l~0wi 1'\J~ulfo n1100mL'U'UbL~~ 

{;17bil.ufo111m1'llfu'll111011'111~a'.i'l.luiwi111ub;n ( 3.;J~~1~1n11 1 ~1u'll0ulil) LwicJ'l.l€l'Ub'l.ll?l<11u 

R':i€l'UR~a-icff11bu.1m1AmflbL~~1LR11~il'l11a-itl1011m1lu~01R11 m1Amnl'111a-iLtlu1'll1im<1 

n11L1u m1'Yi1bLt:iu11u'll1~mru 11a-irf11m1iwim'f'lUL Un71{;17L itun11 n0i;1{1<1~1!:l ~1u111ut:J<1bL tl11 

00mtlu 

o Major Projects teams 
o Minor Works team 
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• 

• 

• 
• 

\J'l1ii 3 

Maintenance 'Y11'1'\U1~ lil1b itun11'U1'h'lf m~1en R11bbf'l~~u~ n11tlf'tJ'lhl'lbbt'l~b u ~uuu tlfll'l~mw 
' ' 

eJ1 f>l11~b thl.1'11WllU1lilb~ fl 113-1€i1'11~'\.J'tJ f>l'J13-l'U f\€1 li1J7Ulil1Uel f>l~JlU F111ililfl11Wil'll'l1U bbfl::Gbbt'I fl11 

Y11l'l1Wt1eJl'l1::'\.J'\.J"l bbfl::m1frn'l'l!,ililrnuut un11WeJ1 fl11(,lfleJlil 24 #1 t3-ll'I Tmuci1ul'l1udtl1~ne1'\.J lil'JU 
' ' o Building Maintenance Surveyors 

o Maintenance Services 
o Fire Safety 
o Asbestos Management 
o Energy and Water Management 

Support Services ci1u1'11udLu~u'tJb~~eJULtlmhu,pm1t1eJl'I EM 'Y111'11u~11m1ruLeJn~11~ 

b~m?JeJl'lfl'\.J n11b~U tl't-y~ F111'4f>lf>lfl bbt'l::m1ililb!,i~UmeJn~11m1.rm'Yl1tR1l'lfl1111'1~ 

Accommodation Service 'Y11'1'\U1~imF111b~eJl'l~~fleJ1AU'lleJl'l'tJf>lf11Fllbbt'l~unAn~1 
' 

University Centre bUucl1u'11U~'Y11'1'\u1~GbbfleJ1fl11bbt'l::'tJ~F111 University Centre 

~u~ 3.8 tf>l1l'l~f1l'l'l'\'1-bu1'11U Estate Management 'lleJl'l3-l'Vl11'YW1iu Cambridge University 

Estate Management 
and Building Service 

I I I I I I 
Planning and 

I 
Projects 11 Maintenance I Support Accommodation University 

Property Services Service Centre 
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3.2.5 Property and Campus Services tleh'l University of Melbourne 

3-l'Y\11'Yl1:.11i1:.1 University of Melbourne (UoM) Lth-li3-l'Y\11'Yl1:.11i1:.1rl t11u~'Yl111t,1eJm'YIUeJ 

'tleJl'lba:JeJl'I Melbourne ,r] Victoria bU'\,l,3-l'l'l11'Yll:.l1imn1Lbf1btlUeJ'\,l,[il'LJ 2 'tleJl'IU".i:;b'YllileJeJflb[,l';ib~l:.I 

3-l'Y\11'Yll:.l1; 1:.11fil,r'U n1".ii I?] el'Uril'U3-l'Y\11'Yll:J1 i 1:.1~\,1,u 1 l U~1 ii1'U~fll'IU'il'il'\J'\,l,3-1'Y\11'Yll:.l1 i m ti l?lfl e)'l,l, 12 Fl ru:; a'.! .. ' 
it'nAmflth:;mru 44,000 AU LLi;l:;~Aru1'il1".i!'lLLi;l:;Vlit'n111u3-1'1'l11'Yl1:.11i1:.1".i13-lnui.J".i::3-11ru 7,000 AU a'.! 

eJ1A7".i".i13-lfl'UU".i:;3-11ru 400 eJ1A1".i 1,Yl'lu~tuL'tlt,10".in'iltieJ11La:JeJ11 A'171:l'il'\!l'7i;ll'ln".iru3-l'Y\11'Yl1:.11i1:.1 
.. ' q 

'l'lu11:.1111u'l'l fZ n h1,n1".i'U~'l'l7".i".i!:'U'U n11:.1m'WtieJl'l 3-l'Y\11'Yll:.l1 i1:.1 Rel Property & Campus 

Services (P&CS) 'l'l-U11:.1111wd'i1?1LU'U'YIU11:.1111uf!it''Ufl"t'U'Yl711fil1U".i::'U'Un71:.1m'WU1;l:;f!m'WLL'J"1'1eJ3-I 

(physical infrastructure and environs) 'tleJl13-l'l'l71'Yll:.l1i1:.1 P&CS il'LI'Yl'U7'Yl'l'lU7~'1'lintum".i 

th::fl1u111uL~eJ11 n7".i1711LLf..l'Ufil7Un7tlil1'W n1".inufl1111 n1".ii1?1'1'l7eJ7A7".iLLi;l::tu~eJ7A7".i n1".itl1".i11fmn 
q 

".i'J 3-11 'l.l (i11 n7".il '1-i''LI~ n1".i 1111uu1 "17".i fl mu ~'tleJl'l 3-l'Y\11'Yl 1:.11 fZ 1:.1 

u Tv'U1V'VIU'Hh'l1u 

'l'l'U'Jl:Jl'l7'U Property & Campus Services 1111ri1'YIU1?1'U'Yl'U7'Yl'tleJl'lt,1UbeJ11H11Ltlu 'YIU'Jl:Jl'l1U 

'tleJl'l 3-l'l'l71'Yl 1:.11 fZ 1:.1~ ~1 Lit um".i L ?111 t'p n'il t u111u1111u eJ l11m~ 3-l'Yl,r'W!'ll'Ylf 'W !'l~um "11".i ~11rl1u 11:.1m13-1 fl::m n 

Lbi;l!:f!fl1'Wbb'J1?1'1eJ3-I Tl?lm it'u~L~eJ11n1".it'!-i''U~n1".ib tlu'l'li n 11111:.1n1".il'llni;l1:J'Ylfi n7".i'U,r'UU".il'leJ~111~m i'lu11 tu 
q ' 

n7".iWl>MU7 i l?l'l'l1 '5'1?1 n1".i'U~ n1".i~111t '1-i' t '1-i'fl13-11".it1flit''U f!U'Un7".i'U".i".ifl (i11 A11 a-1L tluL~ lil'Yl1111n1 n1".i'tleJl'I 
' ' 

3-l'Y\11'Yll:.l1il:J'1 

'llel'UL 'ti CPI ~113-lf'U ~IPl'tlel'U 

P &CS ,r'U~l?lneJ'U r:JLLfl'U~'Y\1".ii l?ln7".i Tm11 n7".ifleJ f11111'tleJ11 a-i'Y111'Yl1:.11 imZ11'Yla-11?1L ~eJ t 'l'i'L tlu 1'1.lt,113-1 

Ull:.l'U11:.1 n.[J'l'\3-111:.1 ".i!:LUl:.l'Ubbi;l::mt,1".i]l'U fa1:.1~u~tuA11a-if'LI~1?1neJ'U'l'lin1filLLfl 1'Yll:.l7L'tlt,1 Parkville 
campus 
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• Asset Services 1!ifari 1'!1Uli11U1A1m·rneJ1f>l1'JJl'l'Y\3-l~ ·1.h~fleJ'Ulil'Jtl Ground maintenance, 

Engineering operations, Contract management LLr;'l~ Call centre 

• Campus Operations 11i1LLri l'!1uu1111'Je11mt1f>l'J73-lfl~lil'Jfl LLr;'l~f>l'J73-lDr;'leJ!i1JltlJl1cJLuvfu~ 

3-l'Y\71'Yltl1~tl D'l~fleJ'Ulil'Jtl Security and traffic, Facility services Lrn~ Printing services· 

• Corporate Support 11i1LLril'l1U Procurement, Financial services LLr;'l~ Business 

technology 

• 1'!1U Construction project management 
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• Planning & Infrastructure th::neit1lil11'h'l1'\,t. Master planning r11eiur1~a-l Facility 

planning, Project design LL~:: Small work design 11'" Prope1iy management 111'" 

Project planning coordinating 111'" Infrastructure management r11eiur1~a-l 

Infrastructure planning, Infrastructure services LL~:: Energy management 

• Environment Health & Safety 1lilllfl\11'\,t. Sustainability 111'" Environment, health and 

safety management ll~::111'" Emergency management 

~ll~'V\11'tleJl1'1'1'1-t1fll11'\,t. P&CS ReJ Vice-Principal of Property & Campus Services 

LtilflL'\,t.f11'j'LJ[j'U~\11'\,t. P&CS ll'LJ\'leJeJFUtl'\,t. 6 ci1'\,t.\11'\,t.1lilllfl 

• Asset Services 
• Campus Operations 
• Corporate Support 
• Construction 
• Planning & Infrastructure 
• Environment Health & Safety 

Jtl~ 3. 10 e.T11 Tr1111~f111'1'\U1fll11'\,t. P &CS 'tleJl13-1'1'111'Ylmifl University of Melbourne 

G~ulN,14UQtf, 
Corporat. Support 
(¼~fr~1) 

PROPERTY & CAMPUS SERVICES DIVISION 

DEPARTMENT EXECUTIVE 

VU.f)flnc.lp.at (Pto~ & Campus SffVl~I 
t\.CtOr, ~,~,,._} 

ExKUtiwAnisUnt 
t\.blhKt1-)Mit\~) 

Adminl1tr-.atiw Auisbnt 
tlnform.alk)n &. Recotds) 

l\4 AA,tttld.J, lk(omuct) 

O.~a, .. .an.ag,u, 
EnWonmtnt tt.11th & 

$.akty 
1Vt Stot4JI\ Dt-bN-yj 

0.MUI W.uu,g~, 
Cvnpt.11 Optu.Uoru. 

1\kTl'll~} 

O-tnf!UI a.ia~~r, 
ConttructtOn 
1YtY«~,1 

(~m: www.pb.unimelb.edu.au/docs/DeptExec_ Web.pdf) 

O•nud lbn.&gff, 
Asuthnieu 
11bW"1ftt<'llfj 
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3.2.6 m-a'U~'Vi1-a-a~'U'Un1ti.n1'W°lleh'.I University of Sydney 

3-!V111'Yltl1Kcl University of Sydney Lti'\,l,3-l'\-'l11'Ylcl1'1cl~Lri1LLri~~l?ll'\,l,'th~L'YlAelel'1LIWH~cl 

rirnt1t'\,l,L~elU 1-1.A. 1850 ru '\J~L'J(U'1lffU6'\,l,1:JfH'l1'1q1nlil'llel'1LHel'1 Sydney ll?lclbti'\,l,3-l'\-'111'Ylcl1Kcl~11ilf'U 

n11i1?1~1 lil'\Jij'1 l'\,l,lil1'\,l,n1TY111icl LLl'l~el~l '\,l,~1 lil'U 40 u1ntiel'1 n1-:ii1?1~11il'\J 3-!Vl11'Yltl1'1cl'5w1-btiel'1 lt'l n 

Ulil~fU'\,l,a'.l«nFim~Tth~mru 46,000 1-1'\,l, LLl'!~r1ru1lil11t:1 ·1.h~mru 3,081 1-l'\,l, 

3-!V111'Yltl1'1cl'U':i,,Jlel'\Jli11cl 16 r1ru~ 11ilLLri Faculty of Agriculture, Food and Natural 

Resources Faculty of Architecture, Design and Planning Faculty of Arts Faculty of 
Dentistry Faculty of Economics and Business Faculty of Education and Social Work 
Faculty of Engineering and Information Technologies Faculty of Fine Arts Faculty 
of Health Sciences Faculty of Law Faculty of Medicine Faculty of Music Faculty 
of Nursing and Midwifery Faculty of Pharmacy Faculty of Science Lbt'l~F acuity of 

Veterinary Science 

1'Yltl1L'll!PmKntiel'13-!Vl11'Ylcl1KclRel Camperdown/Darlington Campus a'.lti'\,l,11?lifo~ 

tl-:i~mru 72-hectare tl1~nel'\Jlil'Jcl ~'l,l,~JJ~'t1AU landscaped grounds, 6'\,l,cJflVl'1 sports ovals and 

centres, vlvlonru-n, VlelAm'l, el1r111'\J~n11iXnFin~1 Lrn~mr111m,rfoiJ~a'.lr.iru~1rn11tl1d'rnA1i;1191{ 

1 '\,I, n1 ':iu ~Vl 111 ~'. 'J '\J n1 clJl1 'V'l 3-!Vl 11'Yl cl1 K cl a'.l m,b cl\'11 '\,l,L ~ cl wh Campus Infrastructure 

Services (CIS) l11el~'L'\,l,1'Ylcl1L'1l191 Camperdown/Darlington campus Ltl'\,l,~~LLl'l'for:i1?1tiel'\J'11'\,l, 

11'1 LL~'\,!, nel i;1•h11 tl11'1f n~1 bbt'l~~1L it'l,l,n1-:il'tl'11'\,l,bbt'l~ 1 i'U~n1':i':i~'\J'\_J n1clJ11'V'll ·1-i'L tl'\,l, 1u 19113-l'\,l,lcl'\J1 cl • 
L u1'\-'la-t1mLt'l~m13-li,i'el'1n11tiel'13-!V111'Yltl1 Kcl m1~Vlu'1~mfo'llel'1 CIS 11ii'LLri n11i;1{1'1Lbt'l~cln':i~lil'\J 

'U':i~~'Yl5Jl1'V'l'llel'1i;IJ71'V'lbb 'Jl?l~el3-!l '\,l,n1':ii;lel'\,l, n11L ~cl'\,!, bUl~n111icl'llel'13-!Vl11'Ylcl1 «cl 

u Tc1u1c1'Ylu1c1\'11u 

Campus Infrastructure Services (CIS) *~lil~i;1{1111iLn1?1i;1m'V'lLL11?1~el3-l'Yl1'1n1clJl1'V'l~a'.I 

r1113-1i;13-1mru 'V'l{el3-l':iel'1f'UiP\el n11L ti~ cl'\,l,LL ,J M Lrn~a'.l m13-1 i;113-111t1 L '\,l,n1-:i i;!,X '\J l;l'\,l,'\,l, IPlel n11L~cl'\,l,n1':ii;lel'\,l, 
~ . 

bUl~n111icl~ll?ll?lL~'\,l, vY11rielliLfll?lrl'J13-l{~mtl'\,l,~3-l'tl'\,l,~'J3-lfl'\,l, L'\,l,fln'Yl1'1Vli1'1 CIS ~'1bU'\,l,~n11 

~1 Lit '\,l,\'11'\,l,L ~el 1 irrb'll13-!1An~1bbt'l~'\J1-11'11 mYl nr1'\,l,i;l13-!1':itl L 'll1 ~l'li;{Jl1'V'lbb 'JI?) i el 3-!l '1,1,n1':i b ~cl'\,l,n1':ii;lel'\,l,bbt'l ~ 
~ ' ' ' . 

n111iclria'.lr1rum'V'li;1'1i;11?1 . ~ ' 

L u1'\-'l m cl L '\,l,n1':i ~1 Lit '\,l,\'1Ti,t@\'IW\.bcl111'\,l, tl1~ nelu lil'Jcl 

• n11f '\J'U':i ~fl'l,j, 11 ~'\J~m 13-1m1'Ylm « cllil~ 11ii'f'U LL '\,I, 1 m13-l ~ l?l LLl'l~'llel Li;l'l,l,el LL '\,l,~LMm 11m111LL~'\,l,LL:!-l'U'Yl 
J' d • 11 o ~ 
'V'l'\,l,Ylbbt'l~':i~'U'Ui;l161':i(Mu bJlrl'llell'l3-!Vl1'JYlcl1t'lcl191t'lel !?lb 11'11 

0 Q.J ~ ~ c9 QJ 

• n1'\-'l'\,l,l?lbbt'l~'J11'1bL~'\,l,1?11'\,l,n1clJl1'V'l'Yll'l':i~cl~i;l'\,l,bLt'l~':i~cl1'J ':i'J3-ltll'ln1':i'J11'1LL~'\,l,n1':it'll'l't1'\,l,/lill?li;l':i':i 

11'\Jtl1~ m ru 1?113-1 L u1'\-'l m mLt'l~r i?l fl th~ 1;{11 f>1L T111~'Yl o 1-11 fl 191{'11 el'1 a-t'l-'l11Yl m «cl. 
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'2J el'I.H '2J lnf11113-lf'U e:i 1?1 '2lel'\J 

CIS L tlurH.,u ~liltfeJ'U n1111\'ILLf.J'U 'Wt,),J'U1 rimtf1'1 Lrn::"11u "13-llilLLl;l n11 W01 r111LLl;l::~\'1~1m1:J 
~ . ~ 

0 ~ '1 .!' d C d n/D 1· C d"' .!' dtl m1ml::1i11n'tleJ\'la-1'1'\1TY1!:J1l;l!:l bWWWYI amper ow ar mgton ampus 'Yl3-l'tl'U11il'WWYI 1::mru 

72-hectare LLl;l::1'Yl!:l1L'tlrn~u5n 13 1'Yl!:l1L'tlln L1i11:Ji'.l01r1111um1a-1.ru~liltfeJ'U':i1a-111mh::mrun11 500 
~ 

'l'\l;l\'I 

~ti~ 3.11 LLf.J'U~a-1'1'111'Yl!:l1i!:l University of Sydney 

( ~ m: www. facilities .usy d.edu. au/maps/index. shtml) 

'2Jel'Ub '2J In n1'a~1 L U'Ul'.!1'\J 

Campus Infrastrncture Services i'.l'tleJ'UL'tlCn n11111u~n1':iLLl;l::tliJ'U~\'11'Ur1':ieJ'U r1~3-l!i1\'ll?leJ 1 tli'.i 

• Building 
• Keys & Locks 
• . CAD Systems 
• Lifts 
• Capital Works 
• Logistic 
• Cleaning 
• Mail 
• Cumberland - Bu~ldings & Grounds 
• Mechanics 
• Cumberland - Property Services 
• OH&S Zone B committee 

• Electricians 
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• Planning 
• Energy and water management 
• Plumbing 
• Engineering 
• Precinct officers 'Y11'Ylib~1'Um"J1iu~rn"J<11'U&1eilud 

o Dry ice courier, 
o Fleet car r ire, 
o Recycling collection within buildings - Collection and removal of paper 

and cardboard waste to the nearest waste pick up point, 
o Lock and unlock buildings and selected rooms, 
o Teaching space maintenance - Ensure that general teaching spaces are 

maintained in a suitable manner, 
o Mail distribution and collection, 
o Building monitoring and caretaking - Basic caretaking and security 

services within the buildings, 
o Basic audiovisual services, 
o Furniture equipment setup - Help in set up rooms and equipment for 

teaching purposes, 
o Monitor building for maintenance issues, 
o Executive driver services, 
o Function set up - Assisting with function's set up for internal and external 

users, 
o Mail courier service 

• Environmental strategies, 
• Roofing 
• Fire safety 
• Security (emergency, patrols & administration) 
• Garage 
• Se1vice Desk 
• Grounds 
• Systems (Security) 
• Heritage 
• Traffic & Parking 
• ICT audiovisual 

T~":i11ai111'V1u11:h11u Organisational Structure 

fl1';ii;i1LU'U\'11'U'llri'1 CIS el~l'Ufl1"JU~'Yl1"J~l?lfl1"Jbb~:n1nu~bb~'lleN Pro-Vice-Chancellor 

(Campus Infrastructure Services) ll?lfll"1"J'1t'ff1\'IF11"JU~'Yl1"J\'11'U'lleJ\'I CIS LLU\'leieirntl'U 4 ~1'U\'11'U 
~ J' 
l,l\'l'\,l, 

Planning1Facility planning and development 

~1'U<l1'U Capital Infrastrncture Services' planning 'Y11'Yl½1~~1?l'Y11 physical planning 

frameworks, strategies ·and proposals ~~"111a-tt'feJ1?1"1~0\'11tlnuu~ur1m<irnwn'V'l LL~:~miA1t'f1n{ 

fl1"JWWJ'U1'lleJ\'13-l'Yl11'Ylcl1ifl J\'ll'U"J:fl:ff'U n~1\'I Lrn:c111 '11'U~~1r1ruhi'LLn t'f-UUt'f'U'U"1ru:m"Ja-tn1"J the 
~ q 

Capital Program Advisory Committee (CPAC) l'Urn"Jil?l'Y11LL~:r1ur11'U the University's 

Capital Development Program (CDP) 1i"11tl~rnfl "111m~'ULL~:'llmj~l'U\'11'Uto11'Urnflmvm~g; 
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fl1'l'W~'\,l,11il1Un1flfl1'1'l ·~lill?l1~rl11~1?leh'lfl1'lLL~::;il(!J'Yl1(?11'\,l,fl1f]Jl1'1'lLL~::;md-clelmL'll~'U111'.lfmn ~ell'.! 

V11 LL 'YI ~l'.lrm 1 un1'l'W ~u1 LL~:::'ll f u'l.hl'.l 1i11un1 flmw 1;d'11'.l 1 i-i\n Iii n1 'lW~m lil1U ~I'.! LL 1 lil ~el ~~ti'.! ©u • • 
Ueln-~1nitLL~1ifoLUUf.J'l'11'Y\U1~ n1'YIU!ilfl'YloA11;l1?111il1U~l'.ILL11i1Jel~ Enviromnental Strategies fl1'l 

~ . 
G.J I c:::>. Q,.I cv Cl' t de 1 

111'.1C.Jl'.ILL~'\J'Yl~'Y\11'Ylfl1~fl LL~:::LLt:-JUfl1'lel~'ln~el1rl1'lLfl1'Yl~l'.jrurl1 

Capital Development 
cl1ul'.l1u CIS Capital Development team 'Y11'YIU1~'\J~'Y\1'lLR'll'.ln1'lnelf;lf1l'.ILL~:::'llfo'll11'.1 

d Q ~ 1· , "' . ,r 1 J' d I "' 'I ., Q el1rl1'lf;lf11'\,l,'Yl'llell'.l~'Y\11'Ylfl7~fl 'l1~ uCll'.l'l:::'\J'\J1;{1B1'l(Mu Jlr1Jl1fl '\,l,'l'l'\,l,'Yl lilfl~'llel'\JL'lllnfl1'lb'Y\'U'ln1'll'.J1'\,l, 

' ., "I ~ "I d"' a "' " I "' d "' ' 1 , o $200 000 nelf;l'l11'.lLL~:::u'l'Uu11'.l'Yl~'llU11ilL~ncil'.lu1Un~11'.l 'Y\'lel'Yl~:l.;!~rl1 mnu , 

Assets & Services 
n~~l'.l1u Assets & Services fu~liln0unnu1'll'.lf n~1'l:::Uuf;l101'lru'llfor1n~~l'.IJ1~-nr1u 

'\ '\ cu cu 

LL~:::f;lmu~'lleJl'.l~'Y\11'Ylm«fl"1 1 i-i'0~L uf;l.rn'l'l~'ll~ellilJ1fl LL~:::L tluf;lmu~~wfo~li!el m'li lill'.l1ui!h1-1(!! 11ilL tlu 

el~11'.l~ 1'.11U'Y\«n'lleJl'.ln~~tl'l:::nelurK1fl 

• Trade Services: r11V1u1~ililfl1'll'.l1U'2lelmL'lfmL~:::'l.i1'll'.l'fo~1 Llilfln1'llillil'Y\1r.Jmfii1Litum'l . ~ 

• Site Services: r11V1u1~1i-i'u~m'll'.l7Ucll'.l'YIUl'.l~eJ/Lelnf;l1'l-#l'.lmflb LL~:::mf1Ufiln~'Yl11'Ylfl1~fl, the 

Yeoman Bedell and precinct officers, r11r111~1;l:::mlil u~:::rhflil'llfl::: 'l1~hrnl'.ll'.l1U~'lfl1'lLL~::: 

f;l1'lm'lru'llell'.l CIS 

• Grounds '1'11'Y\U1~'lum'lfn~1r111~1;{::;eJ1lil 'll~eJlilJlfl LL~:::fl1'lf;l{11'.lr111~1;{1fll'.l1~LL~:::f;lm'l'lLL1lil~eJ~ 
d "'1 J' d o ~ ,rr o ~ 
'Yllil U'l'l'\,l,'YlLL~::;.IJ~'YlAUblilfl'lel'U ~'Y\11'Ylfl1~fl 

• Security '\'11V1it'1~ fii1 L itun1'll i-i'vf u~~'Y\11'Ylfl1 «fl~ f;{JlTWLL 1 lil ~ el ~~'ll ~ 0 lilJlmL~::;1;{::;m n 1;{'\J1fl 

'l1~Jl'.l'\'11V1ii'1~fn~1r111~'ll~ellilJ1mL~:::tJell'.lflUeJ1'lf(!J1n'l'l~ Lrn:::m'l~liln7'llil'l11il'lLL~:::~lilellil'l::: 

• University Venues management: 1i-i'u~m'l1Ulil1Ufl1'llilell'.l1;lt11u~ LL~:::'lh:::f;l1ul'.l1u1um'l~lil 

1'.11Uli111'.11 

Finance & Systems 
51Ul'.l1U-d'u'l:::neJ'\Jlil1fl 2 1'.11'\,l, llilLLf1 

• Finance Services m0ur1~~m'l~lilLl?l~fl~]1U'tlel3.:J~fl1'l~u1ul'.l1U'llell'.l CIS 'U'l:::f;l1ul'.l1ULL~::: 

ililn1'lL~eJl'.lfl1'lilil'l'111'.l'\J'U'l:::mru'll'l:::~1tl'llell'.l'Y\U1fll'.l1U m'lilil'Y11'l:::uuu(!J;LL~:::m'lL~ULL~:::l'.IUm'l 

~l'l'\'.lU -#1'.l-d' n ~ 1 uifo n1'l'U'l:::L~'\,l, 'U'l::: ~'Yl BJl1'1'l t:-J ~ fl1'l'Ufl'U~l'.l1'\,l, fl1'lL 'U~fl'\JL 'nfl'\J t:-J ~1'.11'\,l, 

Benchmarking LL~:::fl1'l'l1fll'.l1Ut:-J~ 

• 'l:::uu CAD Systems LL~::: Financial Services 
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JU'tl 3.12 e.1'11Trl'j11a{111'!'lu11,M1u CIS 'lleJl13-l'!'l11r1t11~~ University of Sydney 

' - ' I Carnpu&202!J I 

! ~~ ! 
·.. Henbge..ut:Mect ,: '====r== 
·, • ..,,,....,f>.c<~ ... ,.._ ........ ~ .. , 

CAD~6-tan' 
(1} 

-Bkma1~ed: ~~-....'.r::=::;-;:====;---;::::====:;;:::===::;--;:::=:::;i;::==:;-;:::===::;--;:::_..,.,=-=:J-~~ 
. M~ : ~~ (1) 
~C~ 1 T(ITJ"Q.'fl" 

:~~~,,; ~~-~ 
OA.lPB'fllman:::e 

OXX!lnX!Xi(3) 

~m: www.facilities.usyd.edu.au/fmo/about/org.shtml 

L'Yl~UmbG1~1flnT':i 

'Trade~' __,, 

l 'Yl l'lUl'llLt'l~1Bm'j~ CIS ½1 m L'lll~0~1~ 't '\Zn1'j'I.Jl]u~111ul tlu 1t1e1~111~thdh1l'im'V-l 1r,i'llfl 

• Intranet - e-service desk: lUU'j~'\J'U Intranet ~~1~'tun1'jivin1'j111u fleJa-lll"lla-1 tlfoth1101m'j • 

• ARCHIBUS and interfaces: CIS H'j~'\J'U'lleJl1 Archibus lUU'j~'\J'U'!'l~ntum'jau'llauum'j • 
U~'l'\1'j'11U'j~'\JUfl1Wl1'V-l'lleJ'13-l'l'\11'Ylmi~ 113-l!il'J~'j~Uu~u hi'llr\ PIMS (project financial 

control), PeopleSoft and Hyperion (ledger and reporting) ll~~ Pronto 
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3.2.7 nT;)'U~~1-a-a~'U'Un1~.1.n1-w'tleh'I National University of Singapore 

National University of Singapore (NUS) LU'Ua-t'Yl11'Yltl1il'l'YIL'Yl(Y~~liltleJl'lth::L'Yll'1 

~l'lfil TtH :1'10~1 'Ubtlf?l'll1'Uba'.iell'l'Yl11'li;11'Uf?l::1'Uf?lnbQ!'Jl'l 1lii' vi Kent Ridge ahfo~ru::'\J~b'Jtu'Ylb U'UJJbtl1 '\J'U 

vfuvltimliltJi::mru 1.5 f?l111l'!nfoLa-tf?li Lbt'l:::i'.ian 2 1'Ylmbt1f?l 1i;Ymi Bukit Timah campus Lrn:: 

Outram campus a-tV111'Ylc11il'ltJ1::n0'\Ji;11!'l 14 film:: :i'.i:S1u1witnAn~1LL1;1::Y-1ii'nl'l1ui1a-1tli::mru 

40,000 fil'U 

n1"al?l1bUUn1"a'U;'\111"a"a~'U'Un1tl.fl1'W 

NUS :5'tilil'l'YIU1!'ll'l1'U~:i'.i~m~!'ln11 Office of Estate and Development (OED) ·th 
'Yl'U1~btl'U'YIU1!'ll'l1'Ui;11'Um1'\J~'Y\111::'\J'\Jm!'lm'W 'YIU1!'l111u OED L~a-tlii'wu1nm1Ltlu The Estate 

Office b~eitl 1962 bbt'l::!'Jm::lil'IJ€uLtlu Department of Estate L~mnlilmina-1nui::V1111'1 

University of Singapore Lbt'l:: Nanyang University 1u~11'1'Yll'1111~ 1980 ~eim1i;i't1!'l1!'li1€u 

LU'U Office of Estate and Development llil!'l1i;i''Yl'il1!'ll'l1'U Campus Upgrading Unit b'1113-11 vi1 

l 'Yl OED :i'.iY11V1-u1rl ®LL1;1·fo ~lil'lleJ'IJ'tZl'l mi ®LW'U111'lf n'l!l-1 bbt'l:: n1 ii1n1u1 bbt'l ::tlf'IJU11'lel1 fil11'11eJl'l 

a-1m1'Ylc11il'l 1utl fil.1'1. 2001 OED :i'.i'4filt'l1m~tJ~ul))111u1ui:hl'l:51u1u 322 fil'U Lbt'l::1utlfil.1'1. 2006 

~e.l1um OED 1i;t•ha-11;111u1a-11uuwvinfil11m'll1LliJfl'\J the Association of Higher Education 
Facilities Officers (APP A) 

ULtl'U1tl'\IIU1tl<l1U 

ufo'IJ1 l'l'Vlint1011 OED ~0miaf111a,,l'ii 'Ylbfllil am'Wbb 1lilaeJ3-l'\'111'ln1 !'Ji11'Wbbt'l!:amY-1bb 1lil~el3-I~ 

L~m rlaii''I.Jaitu~l'ILa~a-1il'lfilmLvl11 miL~l'luj mi~lil LL1;1::m1Luuii'mh::n0'1.Jmi 

llil!'J:i'.ib'U1'Y\3-11!'J ~el 

• b~eJL'Yla-t'Y\11'Ylmi!'l:i'.im11111eTl'!Lba.l'IJ'Yl (Campus planning) Lrn::m1'\J~'Y\1i:5'tilmitfilil'lilnl'U1 

011'111 (Management of new developments) rl:i'.itli::~'1'15m'W 

• L ~ ei b 'YlLn lil lilbbt'lu11l'lf n~1 e:i1 fil1'JLLG'l::~1'101m !'l m1 a-1a::m n 'l 'Ua-t'Y\11'1'1 mi l'lrl :i'.ith:: ~'Yl5.fl1'WLLG'l:: m1 a-1 .. ' 
1a-1~1i;i'1u1-h1t1'~1!'J~l'l~lil 

• L ~ei:5'lil LVl:i'.i m,1 'Yl'\J~ mi'Yl:i'.ifil11a-1a1m11:11 uaue:il'lf?leJ'\Jfil11a-1 lii'e:il'l mie:irl1l'lmm::aa-1 11ti1L ~1 Lbt'l:: L 'Yl 

3Jt'l ~1 L ~ a-1 fl'\J ~L~!'l1'1leJl'l 1 ua-1m1'\'1 mi cl'l'J n~1 cl 

b~eJl'lrl OED b'U'Ul'Ylfil113-la11o1cy 1um'Jvl1bU'Ul'l1'U 1i;tbbfl 

• m1LV1'\J~m,rla'.lfil1:1U11Y-1a11 Jl'l1ui;i'1unTaf?leJ'Uaue:i11 nt'l1 LLG'l::m1L~a-tfilru~1 ' .. ' 
• mii 1n1u 1 Lbt'l ::'\J~'Y\11:5' lil mi'Ylf'Wm mm clm'W 1 VIL tlu 1 tlm a-i~ n!)'YI m cl n1'Yl'UlilLL1;1:: 1i;t ~rumY-1f?l1 a-1 

lileJl'ln1';i 
IV ClJ IV V o 11d 

• VI lnl'U 1 bbf;l:: cl m:: lil'\J';i!:'\J'\J\i) lil f11';j fil lliJl1'W lil1'U 1::'\J'IJ'\J';j'Y\1';i n 1 clJl1'WeJ cl11'1 [?le) b 'UeJl'l 
' 

• am'Wbb 1 lil a eJ a-irlal 1'1113-l'Uf;le) lilJlcl~eJ'\,tn A n~1 bbt'1::Y-1ii'nl'l1'U3-l'Y\11'\'1 !'J1 i !'J[?l f;l eJ lilb 1G'11 
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\J'l1~ 3 

~filUb~~~11~,u~~~filU 

'V\U'J!:h'l1U OED '\'11'V\u1'Yli\JtivnHJ'\J eJ71'17';ibL~::ll'17U~1ulu'Yli<i'lleh'U-l'V\71'Yl!:l1~1:l'lt1m-1m ~<i 

·1.h::n0'\Jlil'J1:J 3 1'Y1!:17b'll!?l 1(i]LLfl Kent Ridge Campus, Bukit Timah Campus LL~:: Outram 

Campus Llill:leJ71'17';i~eJ~lul'l11 a-itlmn0u :Ni<iLLl?l 011'17';iL ~l:lu eJ71'17';i'Ulj'IJ&1n7J eJ71'17';i'\J~n7';iLrn:: «u'Ylm 

n1';i 1'lllilUn<Jel11'11';i~neJ7i;l!:I 

J'll~ 3 .13 LLf.JU~3-l'V\11'Yll:l1~!:I National University of Singapore 

NUS MAP 

Ptsl( m w 

(~m: www.nus.edu.sg/campusmap) 

1uci'JU'llel<l'llel'\JL'll!?l<l7'\,l, OED :N'V\U7~n111'\J~LrnLL~d'uNlil'fleJUl U<l1Ul?lel 1'lld ~el 

• Campus Development/New Buildings 
• Upgrading & Renovations 
• Maintenance of Existing Facilities 
• Safety Management System 
• Food & Beverage/Retail Outlets 
• University Housing (Staff/Faculty Members) 
• Security Services 
• Car Park 
• Transport Services 
• Logistics 
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1 n~:1H11u Campus services 

fl~3-l\'l1¾LMc1·n1e.ll'lfl'IJ flT':i~lil'\'11'1J~fl1'j 11¾~1 01'\'111 ti¾riv11:1fom111 ~lirnm1:1 LLt'l:::lilv1@0 

th:::fl0'Ulil1cl\'l1¾ 2 ri1¾ 11ilLLri the Transport, Logistics and Car Park LLt'l::: Retail & Dining 

Iviu\'11¾ Transport and Logistics fac1r110'1JfH:j3-l'U~fl1'J 

o NUS Vehicle Pool 
o Events Transportation 
o NUS Shuttle Bus Services 
o Public Transportation 
o Parking at NUS Kent Ridge Campus 
o Parking at NUS Bukit Timah Campus 
o Carsharing Scheme in NUS 
0 \'11'\,l, Logistics Support ~b~cl1110\'lll'Ufl1'Jilil:a'01a~ r1v1ru-n bbl;l:::fl1'Jl?l1b¾'\,l,fl1'Jlillil 

'U i.JCV Q ~ 
lil1\'ll:;j'J'IJ'IJJ fl1"i'Yl\'l'\'l 3-I lil 

o \'11¾ Assets Management 

o \'11¾ NUS Internal Mail System 
o Campus Security 
o Car Parks 

LLt'l:::\'l1u Retail, Dining & Housing LMc11110\'lnu 

o Dining Services 
o University Housing 
o Visitors' Lodge 

2 n~:1h11u Campus Development 

L U¾na 3-l\'l1'\,l,LMc11110\'l fl'IJ fl1"i<Kln!'\,l,1'Yl1\'l lil1'\,l,fl1 clJ11'V-l J\'lm"irim111\'l01 r11"il '\'13-1 fl1'J'Uf'IJ'l.h\'l 
' ' 

01 rl1'Jbbl;l:::'J:::'IJ'IJ i;{161'J (Mtlin r!Lm3-IL ·1-i'-tfaaaYc1 LLt'l:::tlt'l 0 lil.fl cl 

3 n~aH11u Facilities Management 

L U¾fl cl 3-1\'11 ¾ ~'l'h '\'IU 1~ L M c11110 \'l nu n11 Iii LLt'l LLl;l:::th 1\'l·fo~1'Ylf 'V-l c11 fl "i fl 1 elm 'V-lti 0 \'l 3-l'Yl 11'Yl c11 if c1 ' ~ ' 
t1"i:::fl0ui,i'1c1\'l1¾1?101t1d 

• \'11¾ Estate Maintenance 

• \'11¾ Building & Infrastructure r1"i0ur1~a-1 Campus upgrading Building services LLt'l::: 

regularization 
• \'11¾ Plant & Systems Engineering 

Lfil-a\'lai1\'l'Vl\hth11u Organisational Structure 

OED a:l the Director of the Office of Estate and Development (OED) LU¾~rhnu 

lilLLt'l Lrn:::Y11'\'lu1 11\'lLLf.JUcJ'YloA1atwf LLt'l:::111'\'l¾lilfll;lcJ'Ylfi fl1"i'IJ~'\'11"ilillilfl1'J 1 ¾L ~0\'l~L~m110\'lnu n11 
~ ' ' 
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1J't1~ 3 

'Wtnl'U11:;UUfl1tlJl1'W'llfh'l3-1'1'111'Yltl1it1 fl7':i~~fl7':i~\'leJ1U1tll'\113-la:;vnmL~:;U~fl7':i~1\'l 1 l~tl:i'J 

Administration and Finance Section 'Yi1'l'1u1~~ll~\'11uu1rn1'lleh'IJ\'l'l'lit1t1 OED 1vfan '11U .. ' 
Administration, Finance, Human Resource ll~:; Public Relations functions and 

activities 11a-iJ\'lrn1~~rn1 website ll~:; IT resourcesanm1t1 

1 Campus Development Division 
Campus Development Division lm3-1Rel Campus Upgrading Unit ltlu~fu~~tfeJU\'11U 11\'le.J\'I 

ll~:;-w1n1u11i11urnt1m-w~1'l'lfua-im1'Ylt:nit1 l!Jll~fu~ ~neiu Im'1rn 1110a{1'101m11 'l'la-l Campus 

Development Division tl1:;ne1um1t1 3 ~1u\'11u 1mllll 

• Campus Master Plan Unit 'Yi1'l'IU1~'!JlWfu~~ne1un1111\'llli:.JU!il1urnt1m-wJ\'J1:;t1:;&ull~:; 

tl11'llel\'13-l'\il11'Yltl1it1 

• Space Planning and Management Unit (SPMU) 'Yi1'l'1u1~ U~'l'\11lli:.JUrn1w1n1u1~u~ 

3-l'l'\11'Yltl1!.'1tl J\'IL'\,l,';i:;t1:;«ml~:;m1 l~tl':i13-ln\'lf11':i~~a11fl11l'll'~u~ lrn:;rn'Jfl1'l'IU~Ult!U1tl 
'l .,J' d g; ' d'. I ., o 4 ll~:;a-ll(il':ij1Ufl7':i btf'WU'Yl'Yl\'l'l'\3-1~ 'l'\'\,l,1tl\'11'\,l,'\,l,u':i!;neJU~1tl\Jl'lm n':i\il1'\,l,1'\,l, l']'\,l, 

2 Transport, Logistics & Car Park Division 
The Transport, Logistics & Car Park Division fu~~ne1urn1u~'Y\11~~rn1 1:;umn 

r~t1a11J11tlLU1'Yltl1l'lJ(il 1:;uun1W\,\~\'l~l'\Wil1n~!ilel~':itl ~liJel~':itl'llel\'13-l'Y\11'Yltl1itl u~n1':i'll'\,l,~\'l'Jalil 

€!'Un'J(U':i13-l~\'ln11~~te1i~'l'l1ll'l~el\'ll'll'll~:;€!,Jmruihum1u 

3 Campus Security Division 
Campus Security Division lUU'l'lit1t1\'11U~l!Jll~futl~ne1rn~e1\'lrn1fm~11'111a-itl~e1~i\'t1 

J11'Y\3-l~'llel\'13-l'l'\11'Yltl1itl i11ll~fl1':i~~af111 Physical security b'UliJUnl'.l fl7';j~~fl1':il'l113-ll~tl\'I risk 

management ll~:;ifo11a-i1tlnl'.l rn1i~1:;l'UtlUfl1':ifl7':iliJ':i11iJ':i ll~:;i~n11fmfll'l113-l'U~el~JltlLU~11'.l\'11'\,l, 

~6~1111 ue1nlil1n'l'\u1~ 'l'lit1t1\'11udu'1:i'luY1u1'Yl'l'IU1~'lurn1 

0 auuaitu NUS Crisis Emergency Management l~mn~1n'l&irn1rulrn!;b'l'lri,Jf1ml':il'.l 
9.1 cv d G..1 d cv , vd I d' d o cv 

0 a111'.ll'\113-1 (il';i:;'l'\'l,l,nLl~:;(il'\,l,(il1 l ':iel l'.l 1'1113-1,J ~el ~/ltllln~'Ylel ~'W'\,l, 'YI 3-l'l'\11'YI tl1 ~ti 

0 fl1'l'\'\,l,~ll~:;n1nun11l'lla-ll(il'Jfl1':ifn~1m1a-ttl~e1~Jltl 

0 Uell'.lflWfo~7Ylf-wif~U'llel\'13-l'l'\11'Yltl1itl 

o 1.h:;a1u\'11'\,\11ul~1'l'lu1~!9i1111iJL'\,\rn1ue111nue11nqi1m1a-i 

4 Retail, Dining and Housing Division 
The Retail, Dining and Housing Division lU'\,\'l'\U1tll'.l1'\,\'n1'l'\U1~~~n11~1'\,\~U~ 

f 1'\,\r71 ll~:;f 1'\,\eJ1'Y\11m tJL U3-l'l'\11'Yltl1 « ti ll~:;e11 m1-w' nm At10 n-.S1'\,\ 1'\,\ffJ1 800 'YI'\..!. 1ml~:;e:n m1 

'11el\'l'Wnfme1<J'llell'.l3-l'l'\11'Yltl1it1~:i'lri'e111wnan 20 '1101'.l 

5 Facilities Management Division 
FMD lU'\,\'Y\it1t1<J1'\,\'l'\i;1nLurn11!)lrnl'.l1'\,\!i11u operations, repairs ll~:; maintenance 

th:;neJU!il1tl 3 'l'\¼1tll'.l1'\,\ 1mllll 
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\J'llii 3 

• Building and Infrastructure 'Yi1'Ylii'1~ '\J~'Y\11IFl1'1rnTw~muf'Uu1'11::'\Jul:l10TH]Ultw1'lleJ'1 

3-l'Y\11'Yl 1'.11 ~ l'.I 1/l'a'Jlil l;{eJ'\Jl:IJlTVieJ1 i'l1'abbfl:: "1113-l'U fl €J vi.fl l'.l'lleJ(l'a::'\J'\J l:111511 (li'UlJl FJJ(l'Y\ 3-l vi 

• Estate Maintenance Services 'Yi1'Ylii'1~f'Utiv1'll0'U'lurn1n111'\Jv1LWLLfl::m'\JF1W111ri1'11U'lleJ\'I 
~ ' 

'a::'\J'\J'U'a:: neJ'\J 01 Fl1'a l ~\ UU 1 u el ~1(1 t,\ €J L itel'1 L ~l'.l'\J f el l'.I 'a'J a-iJ\'IL UU~ fl1'Y\Uv1 LLe.JUiLfl::~ vi ~1 li1'\J fl1 'a 

'U11'1fn'l!l-1 ~03-lLL'lla-l fl1'a'Ut1U~\'11ULL~'U1U '11Ul:l'JU fl1~v1LL3-lfl(I fl1~vl'lll'.I:: ~vlfl1'a'lll'.J::'Y\3-l'\,l,L11'.JU 
' 'i.l ' 

LLf!::~eJ a-lib 'lla-1 ~e) 1'.1 

• Plant and Systems Engineering '1'11'YIU1~®LLfl1::'U'Ufn'l!l-1m1a-iuf!0v1.11t'.l'llel'13-l'Yl11'Yll'.l1tl'.I 

Ju~ 3.14 CJ'1lFl'a'1l:lf1'1'Ylit11'.1'11U OED 'lleJ'13-l'Yl11'Ylt'.11~1'.1 National University of Singapore 

OED Organisation Structure 

SM$ (SIOP•1 Monttortog & 
St•blllutlon) 

fOff~$huttut4 (Dt.slnaQt, 
Rood Woi1« & 81on•o•l 

b'Ylf>l'Ul-ltbl;l~16n1':i 

Office of Estate and Development {OED) 
oeo Management Olre<:tor 

Ss.talo Malnttnaine-CJ 
&eP/tces 

P1ant & systa,ms 
Engln-urk\g 

C6i"l(r.1ttc & Adi\'\ti't, 
Flnanc1, HR, Corp COOi, 
QSfol & Sp,>d,11 PrOJ6<Cs 

campus 
security 

Phy,toai S••util'I/ 
Rlik Jilanaotmtn4 

• OED i'.lrn1'l'li'1::'\J'\J Integrated Zone System L~eJ'l'l1'l'!Zrn1'\J~rn1 facility service ttlu1u 

el~1'1i'.1Flrumw Iv1t'.lhi'i'.lrn1LL'l.fovfu~a-im1'Yll'.l1~t'.leJeJmtlu 5 L'll111vfu~ Tv1m'll111vfu~~ 1 fi'1 4 0~'lu ' ~ 

rn1n111'\J~LLfl'lleJ\'I the Estate Maintenance Services Division ?Jru::~L'll111vfu~~ 5 ~'1LtlUL'lllll 

u1u-wn?JeJ\'IWitn\'11Ua-i'Y\11'Ylt'.11~t'.I :;i::0~'lurn1®LW'lleJ\'I Campus Services. 

• OED L~0n'l~1::'\J'\J SAP Plant Maintenance system l:lit'Ul:litun11u~u~'11u~0mt'llmLf!:: 

'U11'1f n'l!l-1 LiLflvl'U'a::~'Yl 6Jl1W 
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3.2.8 n1":i'U~'V11";i":it'U'Un1fJ.f11'W"lleh'.I Hong Kong Polytechnic University 

Hong Kong Polyteclmic University (HKPU) Ltl,.u-1m1'Ylm~i1hu:ihi'1n0!K'1L~eltl 1-1.A. 

1972 ~b '¾Un1'H ~clUn7':i "'0'\,l,1tl7n'/-l'Yl7'1 li17U1'Ylcl7 A7"' (91{ LLL'l::b 'Yl r!Url ~~1wrn'ltn A n~1,.h::m ru 

16,000 - 20,000 r1U~eltl a-J'Yl71'Ylmim.h::nm.Jli11cl 6 r1ru::: 2 1'Ylmicl LLL'l::~J'1'Yla-Jlil 26 mr11t11 ~ 
tlwvi!K'1'llmlilt.h::a-11ru 9.34 hectares '\l\~m.h::mru 93,500 (917':i7'1La-J(91':i 

'WU'Uh'I 1 U 'U ~Vi1':i':i~'U 'U n7 ti Jl1'W 

'l u n 1 ':i li11 Lit u '17 u lil 7 u '\J ~ 'Yl 1 ':i ':i ::: '\J '\J n 1 cl Jl 1 w 'll el '1 HKPU ~ '\I\ u 1 cl n u Facilities 

Management Office (FMO) Ltlu~'Y11m%1~~LLL'lf'IJNliltlel'\JLUU'Ylin'lu'11u operations, repairs 

and maintenance Llilcl~ Campus Development Office (CDO) Ltlu~f'IJNliltiel'IJ'17U 17'1f.l'1 

a-im1'Ylmicl1"'m,fa Lr1':i'1n7':iflel"'f1'101r111'l'\l\a-l n11odelWL'lla-i LU~clULLtl~'1 LLL'l::\j':iru::'lmy 

u tt1u1t1mh t1\'11u 

FMo ~n11n1'\l\ulilcl'Ylom"'(911LLL'l::ur1:1'\J1cln11m1Luu'11u(il1un11'\J~'Yl111::u'\Jmclm'l-l'llel'1 
q 

a-1'1'l11'Ylmicl Helu1'1ililblilu i'1d 

• a-l'1L'¾Un7':iililli~n7':i'\J~n7':ili17Uel7rl7':i"'t:l7U~~~FlruJl7W"''1"'lil 
'\ 'l <u q 

• i lil l i:i'.l n1 ':i'U~n7':i li17Uel7 rl7 ':i L"I fl7'\,l,~ LL '\J'\J ett ti\ tlUAUl:l n L'l7'1~:i'.l r11 'l ti'~1 cl Fla-l'U':i d:i'Yl fl mw LLL'l:; .. .. ' 
li17LUUn7':ielU7'1~'1.h::~'YlfiJl7W L~elL"IU'IJL"ll¼Ulid1li1t:-JL'llihL~liJ(9173-l~'\,l,5fllil'llel'13-l'\'\71'Yltl7icl 

• lij lil 1 i:i'.l n11 li17 b i'tun1':i{il7'\,l,Fl173-l'U L'lel lil.flcll un1 (91 L"i'll el '\,l,7 aYt:1 LLL'l::'Ylf w l:]~'\,l,~7'\l\f 'IJ'IJ rlL'l7 n':i'll el '1 
q ' 

a-l'Yl71'Yltl7 iclel U7'1b '\I\ m::"' 3-l LLL'l:; ii1 fl'\J ~LLL'l l i~f'I.Ji7'1'U lj'U~'17'\,l, tllju~ (917 3-l n!J'Yl 3-17 tlLLL'l::tlel'\J'1 fil'IJ !i17'\,l, 

rl17 3-l'U L'l el lil.flclel U7'1 Fl':i'\J tl1'\,l, 

• li17L'UUn7':il'l~'Lnlil'U':i::~'YlfiJl7WL"l'1"'lil l Un7':iU n'IJ~'17U'IJ~n7':i .. q :.., 

• L'¾Un7':ili17LUUn7':iL~el 1iLfllilrl173-lUL'lellil.flclL"!'1L"llil lU!i17'\,l, L"i'llel'\,l,7aYcl n1(91Lrn::nfwl:l~'\,l, LLL'l::~'1LL1lill;1ela-l 
.. ' q 

aJd QJ o GJ i..l o I 

'llel'1UnAn~1 vmn'17Ua-J'\l\71'Ylcl7L'lcl LLL'l::~m(9llil(9lel 

'llel'Ub 'fl fn fl'J13-lf 'U ~Gl'Uel'U 

'\I\U1cl'17U FMO 'Y17'Yl'¾7~f'IJNlil'llel'\J 3 'VlU~'Ylin 1lilun 

• tlu~a-t'Yl71'Ylmim1a-1 9.34 Hct/93,500 m2 
~~el1r11111a-1J'1iu 35 el7rl7':i 

• Lecture theatres ~1u1u 21 tiel'1 'llmlil!K'1LL~ 100-300 ~tr'1 

• General teaching rooms 
• Student Halls of Residence 
• ':i13-IJ'1tiel'1L"l~lil L"{'\,l,73-lf1W7 el7rl7':i'\J~n7':ili17Wfo~1Wm'\J1L'l 'YlelU':i::~3-1 Lrn::~lilellil':ifl 
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JU~ 3.15 LLe-tU~3-IV\11'Ylm~i1 Hong Kong Polytechnic University 

n1'jlil1LitrnnutieHl FMO ~1uLmnm:imtlu 8 V\3-l'Jf?h'l1U lill'lit' 

• 

• 
• 

Routine Maintenance and Repairs 
o Routine building and E&M repairs and maintenance 
o Regular inspections 
Preventive Maintenance 
Emergency repairs 
o A/C failure in library, teaching accommodation and laboratories 
o Power failure 
o Toilet flooding and blockage 
o Pipe leakage 

\J'l'l'ii 3 

• Minor works L~tl1'1!€ll'lfl'\.J Minor alterations, additions or improvements work to 

buildings, building services installations and fixtures, with cost value up to 
HK$ 50,000 

• General supporting services 
o Audio visual 
o Car park and traffic management 
o Cleaning, removal and pest control 
o Landscape/ gardening 
o Security 
o Directory signs and graphics 
o Venue booking 

• Telecommunication hfon 
o Installation of telephone, fax or data lines 
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o Removal or relocation telephone handsets 
o Distributing calling cards 
o Telephone repair service 

• Health, Safety and Environmental Protection 1lilLLfl 

o Attendance to emergency incidents; 
o Clinical waste collection services; 
o Distribution of surgical masks to departments; 
o Fire safety; 
o Functional test of fume cupboards/ emergency showers/ eye-washers; 
o Indoor Air Quality; 
o Management of asbestos; 
o Management of chemical waste stores; 
o Management of dangerous goods stores; 
o Management ofradioactive waste stores; 
o Management of first aid box facilities; 
o Management of waste water treatment; 
o Re-cycling collection boxes; 
o Roof access anangement; 
o Testing of drinking water; 
o Testing and examination of boilers/ pressure vessels; 
o Testing and examination of lifting appliances & lifting gear; 
o Testing and maintenance of biological cabinets; 
o Working in confined spaces. 

• Risk management LMt1T1JeNfltJ n7';i:5'v1m';ir111m~£1\'ILL!;l::n7';i1;{{1\'lml~'Ylo1um';i'UeJ\'lnur1·:na-1 

L~£1\'I 

l~';h'liif{11'.1'\ll'U1th'l1U 

'l'IU1£1\'11U FMO t.h::nt1tJli11£1 3 ri'.iu\'11W1'll:fo 1lilLLfl 

• Client Services Section 
• Technical Services Section ~\'l!'l\'lth::nt1tJf?11£1 3 'l'\U1£1\'17UtlljuliimJ 

• Administration and Ancillary Services Section 
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r p,j mini strati on "1d .•ncil I ari 
Servi oes Sec.1i on 

A:lrnini:stratrve lv!3nager 
Ms VIVien Lau ~ 

Director Client Ser~ices Section Responsible -,-- Aasociate Director (CS) 
Ir Vincent Luk Mr K.S. Cheung~ Team Leaders 

\. ., ~ 

r 

Technical Services Section 1 
..... Aasociate Director 

Ir K.K. Tam e 
-- --

Techr1i o:al Si::!PJi ces Section Teohnical SeroJices Seotion 2 
~ Associate Director(TS) - ,__ Senior Facilities tv!3nager 

Ir K.K. Tam Ir W.M. Cheung 
~ ,, 

Techr,ioal Services Section ,3 -- Senior Facilities Manager 
MrT.C. Chik 

~ 

(~an: Facilities Management Office, Hong Kong Polytechnic University) 

5 hh1nt:1Lvimu1)1~ www.polyu.edu.hk/fmo/about/org.html 
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3.3 -Ue1~U'W'tH11nn-aruAm.?J-1 (Lesson learned from case investigations) 

1 url1uitb tluF11-s1 Ll'l-s1g:'!4 ~ fl~ru:;ih M t-y'lleh1 fl7-S'IJ1'Vl7-S'Ylf 'Wc11 fl-S n1 cJJl1'W'll ell'.1 :i-J'V\11'\'l tl1 ~ c1 

mruAfl~7 Tlilc11L1-1-s1g:'\{ 

• Lb'U 1'Yl1\'ln1-s~1L ituF11-s'IJ1'V\1-s'Ylf'WcJ1 mn1 c1m-w 

• 'V\'U 1c1\'11ui;i'1un1-s'IJ1'V\1-s'Ylf'WcJ1 fl-sn1c1m-w 

• ~n~rug:uTc1'\J1cJ'lleM'V\u1c1\'11U 

• b~eJ\'1~11-lt-y 

• Fl'J1:1-Jf'IJ~liltieJ'IJ 

• 'lleJ'Ub'lll?l\'11'\,I, 

• ~ fl~rug: T1-1-s\'laf1\'l'VIU1c1\'11u 

3.3.1 uu1Y11l'.ln1-aC?hbuun1-au~m-aY1f<wmn-an11:1m-w 

b~eJ1bFl-S1g:'11~fl~rud1:1-J'lleJ\'ln7-S'IJ1'V\1-S'Ylf'Wcl1fl'Sn7cl.fl1'W'lleJl'.l:!-J'V\11'Ylcl1tcJmruAfl~1t\'I 8 bb'Yl\'I 

'W'U17 ~ fl~rug:~ ~1 Mt-y'lleJl'.J-sg:'IJ'IJ fl1-S'\J1'V11-S'Ylfmn m n1 c1m-w l U:i-J'V\11'\'l tl1 ~ cl~'Wmn fl m & A fl~7 L uuil'.ld 

• 'Ylfl:i-J'V171'Yltl1~cJl'IJ-sg:'IJ'IJ FM bb'IJ'\JJ'J:i-JAm1 centralized . ~ 

• 'l'lfl:I-J'V\11'Ylcl1~cli'i'Vl'U'Jcl\'11'UbQ'W1g:'t11'Vl'U1~tJnuml'.l1'Ulil1'U FM 
• fl7-S ~1 L UU\'17Ulil7U'IJ1'V17-S'Ylf-w tl1 n-sfl1 clJl1'W L tlu-sg:'IJ'IJb~cl'Jl'l~eJ-s'J :i-J 6Ul'l 'IJ1V11-si lil fl7-S fa c1 

'V\'U 'J cl\'11'UbQ'W1g: ~f'IJ ~ liltieJ'IJJl'.ll'.l1'U'J11'.l bbt.J'U :5' lil n7-S bbfl g: I!] bbfl\'11'\,I, tJ ,!]Um n1-s 

• uTcl'U1clbbflg:'lJe)'\Jb'lJl?lfl1-S't11\'11'U FM 'j'J:!-Jlr\'IT1-1-sl'.la111'.l'V\'U'Jtl\'11'Ulil1'U FM 'lleJ\'lbbl,}flg::I-J'V\11'Ylcl1~cl 

a1 :I-J1'jfl bbl?l n~11'.lfl'\,I, 1tJ eJUb iteJ\'l:I-J1~1 n~fl~rug:'\'11\'I fl1cJJl1'W bbflg:'1,1, T!:l'IJ1cl'lleJ\'I 3-J'V\11'Ylcl1 ~cl 

• 
~1flm-sFifl~1 'W'U11 

l'l'U 1 cJ\'17U'IJ1l'l7-S'Ylf 'W cl7 fl-S fl7 clJl1'Wl U:i-J'Vl71'Yltl1 ~ cl i'i~ e1 L ~ c1 flbbl?l n ~1 l'.l nu 1 tJ rff\'I Lb~ Facilities 

management depaitment, Facilities Services (FS), Facilities, Physical Plant, Estate 
Office, Campus Property and Services Tv1c1J\'ld~e1'Vl'U'Jcll'.l1u~1'11~111 Estate afo'W'UlU 

m& Afl~7'lleJ\'l:i-J'Vl11'Yltl1 ~c11 utJ-sg:L 'YlAam1tie11ru1i m 'llrug:~ m& Afl~7'll e11'.ltJ-sg:L 'Yl AeJ e1 aLl?l'H~ cl'W'U 

~eJ'Vl'U 'Jcll'.l1U~b~eJ fl 1t~111 Property J\'lde11~ n~111C?111 m-s~1L itun1-s1 Ulil7Ufl7-S'IJ1'V11-S'Ylf'Wm m 

n7cJJl1'W 'V\~e) Facility Management de11~i'i~m~clfllU'Yl1\'!Dnum~bbl?lfl~11'.lfl'U1tJ Tlilcla'.ll~ 

tJ-sg:L~u~1 RqJL -w-s1g:L~e1w~1-sru1 ~eJ 1tJifouTcl'U7cl Lb'U 1'\'11\'I m-s~1L ituF11-s 'lleJ'Ub'lll?l Lbflg:'IJ'Yl'IJ7'Yll'IU7~ 

bb~'J~g:'W'IJ'J1 Fl ~1cl Fl~\'ll'I~ eJ lfl ~b~ cl\'! flit 

• m-siv1rKl'.ll'l'U'Jcll'.l1u 'W'UbUU'Vlfl1clJDLL'IJ'IJ 1i;i'Lbfl 1) m-sililrK\'ILUUl'l'U'J!:Jbb'IJ'U~1ufl 'Vl~eJ Office 1i;YLbfl 

m& NUS Lbfl:; HKPU 2) m-sililrKl'.lLUUl'l'U'Jcl\'17Ubb'IJ'IJ Division ~\'l~g:tJ-sg:fleJ'IJ1tJlil'Jcll'lfl7cJ 

departments 11i1Lbfl m& UCL, Cornell University Lbflg: University of Melbourne 3) 

m1iv1rKl'.l'Vl'U'Jcll'.l7'Ubb'IJ'IJ Depattment 1i;YLbfl m& 

• 'Vl'U'J cJ\'11Ulil7U 'IJ1l'l1-S'Yl f-w tl1 fl-a n1 c1m-w ~ fli lil n :i-J e1 ~1 Ufl ~ :i-J'll e1 l'.l'Vlu 1 c1nuC?11u University 

suppo1t Tlilcl'W'U~e1l1.H1i'im-sffM1lil1?11:1-Ja1cl\'11uh 3 tfl"H-rug: 11i1Lbfl 

o Ltlua1~1'.l7ULQ'W7g:LUUbeJnL'YlA 11ilLLfl fl-aru UV A, University of Melbourne, 

University of Sydney 
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o Ltliuct1~1111u1un~a-i University/Corporate support services hfari mru UCL 

LL~::: University of Cambridge 

o i<lnlileJ~J11clL~f'l1~1111u5u L~U Administration/Finance and Administration 

1(i]LLfl m& Cornell University, NUS LL~::: HKPU 

• 1>17LL'Ylit\'l~U\'ll'lUUt;ytl7'1leJ\'l'Vlit'lcl\'l7U ~-wua'liff\'JLL~':i:::lilu Office director, Directorate 1tJlilU~\'l 

':i:::lilu Vice President Nice-Principal LL~:::':i:::lilu Pro-Vice-Chancellor lil\'JLUn':iru 

University of Melbourne 

3.3.3 Ubt'.l'U1tHL61~lilCP13-l\'.l'Vi3-l1t'.l'Vi'U'Jfh'.l1U 
q q 

ULtl'\J7clLL~:::~lil*'Vla-l7cl'1JeJ\'l'Vl'U'lcl\'l7'Ul?l7Ud~-wulil1nn1':iAmnmruAn~1vf\'l'Vla-.i1711i?lLLfl 

• n7'Jlij 1711 'l'i'a'l n7':iU~n7':if'IUU f'!uu~a'lrirum-wLL~:::tJ':i:::~'1'16Jl1'W 
' ' 

• n7':i vi1L 'UU\'l7WUlju&\ n1':i~a'lth:::~'1'16Jl1'W 

• L ii'un1':il>i1 L itun1':ie:J ~1<la'ln~t1'1'15/cl'l'151'17f'!l?l{ 
' ' 

• n7':if'1{1\'lf'!Jl1'WLL1171~e) 3-l ( '1'11\'l lil7Un7tl.fl1'W) L ~e) f'!UU f'!~Unliln':i':ia-.l'lle:J\'la-.l'Vl11'1'1tl1 f1cl 

• n7':if'!U u fl~ u "WUu nlil LL~::: L il1'Vl m cl'll e:J\'l a-im 1'1'1 mi cle:J ~7'1 a'ltJ ':i:::~'1'16Jl1'W 

• n7':iL tlu 'Vl'U 1 cl\'l1UL ~ mt11 t;y LL~::: rl':iU'l\'llil':i (i]1'Un7':iU~'Vl1':i'l'11'Wcl7 m n7 clJl7'W 

Llilm~e:J1Lr1':i1:::ii n~ru:::'1leJ\'JULclU7cl'll7\'l~u mlilf'!1m':ir1~1Lmnulm.J1cl!il<lncl11e:Je:J n 11ilL tlu 2 

n~a-i 11ilLLfl 

• ULclU7cllil1utJl]u&\wu (Operational policy) ~'1Lii'u~ernia-.i~'l'1if1un1':il>i1Litu<l1U'1Je:J\'l'Vl'U'lcl 

• ULclU7cllil1un~~'l'15 (Strategic policy) ~'1Lii'u1u~m':if'!{1\'le.rnim1'1'1if1um-w':i1a-1'1le:J\'la-l'Vl71'1'1tl1icl 

lil7 nm':iAn~TYi111Z'V-lu11 'Vl'U'lcl\'l7U "l 'lle:J\'l LL~~:::a-im1'Ylm icla'l m ':ifl7'1'1UlilU LclU7tlLLl?l n ~1\'l tfa 1 tJ 

~\'l m ':ifl7'Vl'U171U LclU7 cl~ LLl?l n ~7\'l nulil:::a'lr.rn ~ n"Wu~ eJU'YlU7'Yl LL~:::'Vlii'1~'1Je:J\'l'Vlit 'lcl\'l7U!il\'llil::: 11i11 Lrl':i7 :::'Vl1 u 
'tt'l'lle:J 3 .3 .6 lil7Ucl7\'l 

3.3.3 L~e>'1thiqi1un1".i'U~V11".i'Yli'vu11n".imt'.l.t11~ 

L ~e:J\'l~'Vl'U'lcl\'l7UU~'Vl1':i'Yl1'V-ltl1 mn1clJ11'V-l'lleJ\'l a-.i'Vl71'Yltl1 f1cll 'l'i'r111 a-.iil1 l'lt;y (Key issues) ~'V-lu 
'1 "' J-'"' ~ J-' 
b'Un7':il'ln~7'U 3-1171\'l'U 

• r,Jtum'V-l LL~:::Anclm'V-l'lle:J\'l 'Yl1'V-ltl1mn1clm'W (Buildings/Facilities) ':i1a-.ivf\'lf'IJ11WLL1171~e:Ja-i 1u 

n7':if'!U u flu UL 'U7'Vl m cl m':i vi1 L ititm':iLL~::: nlil m':i a-I'll e:J\'l a-im1'Ylm i cl 
' 

• ~U'Yl'U LL~:::rl173-lf>la-l~7'1le:J\'l~7L'll~11:1 
' ' 

• m':ii 171 n7':i r111 a-.1L~l:l\'lli11ur111a-iu~e:Jlil.flcl LL~:::~trnm:i'.l'cl 

• n1':i1?1suf'!ue:J\'l~e) r111a-irne:J\'l n1':i'lle:J'1\lr1~1 m'lle:J\'la-i'V\11'Ylm icl I!i1m1a-i~\'l m':iLLnur;y'V\1 LL~:::r111 a-ivi<l 

'V-le:J LlilLUn7':iL'tls1r11':i ~\'lei1mclr111a-if'!:::mn Lrn:::n1':i1uu~n1':i 

• Jl1'V-li n~tlJ'1JeJ\'la-l'Vl71'1'1cl7icl LL~:::n7':i1n~7~\'l~ a'Jri IJJ~1'1Je:J\'l a-.l'Vl71'Yltl1icl 
' 

Llil cln7':i An~1da'li eJ i<l Ln 1?111 m ':i f17'VlU171 L ~e:J '1~ il1 l'l r;y LL~::: m':ii lil ~1 iu r111 a-iil1 l'lt;y'lle:J\'l L ~e:J\'l 1 unT':i 

vi1L 'UU\'l7'U'1le:J\'l'Vl'U 11:1"1 '1J0\'JLL~~:::a-.l'Vl11'Yll:l1il:I liJ:::LLl?l n~1\'l fl'U 1 tJ "Yf<liJ\'la'Jrl'J13-lia-l"W'U5 flU n7':ifl1'Vl'Ulil 

u fou11:1'1Je:J\'l'Vl'U 11:1\'11'1,l, Llil 1:1~ L 'Vl a:l e:J'U 11rl'l13-l LLl?l n ~1\'ldli]::: LL 'U':i e:ru 1tJ1?113-l'U Ll:IU71:1 LL~:::u~um-u'V-l7:::'1Je:J \'l 

a-im1'Ylmimf u 1 
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3.3.4 f!113,1fullm-ue1u 

'<il1 fl fl1'j Afl'lfl 'Vf\J'J1 'l'\U 'Jch'.11'\,t '\J~'Y\11'Ylf Wl'J1 fl'j fl11'JJl1W'lleh'l'Yl fl m ru Afl~1 i'.l'Y!U 1~-r'\J ~ lil'llel'\J 
' 

'Ylf Wl'l1 fl1~L tlitfl11'lJl1W'lleJl'l3-l'l'\11'Yll'l1 ~mZl'l'Yl3-l lil r11e1'\J r1 ~ 3-!IKl'lLL~~it~/'\J~L 1ru L1111'J1e1'\J 3-l'l'\11'Yll'l1 ~l'J 

(i;li11WLL1111~e13-1) e11r1111::'\J'Ui;l1011~uTnr1 1::'\J'Uu1::fle1'\Je11r1111u'<ilit~l'l~it~Jl11'llite11r111 LL~::1u 

'\J11'lmruAfl~1cll'IW'\J'J1 'l'\'l,t'Jl'Jl'l1W1 i'.l'Y!U1~~U~'YlfWl'J1Fldfl11'JJl1W~3-l'Y\11'Yll'J1~m-n11u1'1i'111uLL~hl11i1LUU 

Li1'1lell'llil'Jl'J L~lt fl1ru'llell'l3-l'l'\11'Yll'J1~1'J University College, London ltelfl'<il1fldcJl'IW'\J0fllil'Jl'J'J1 

u1::LJ1'Ylel1r111l ltr1'J13-I ~LL~f'U ~lil'llel'U'llell'l'l'\'U'Jl'Jl'l1W1 if u 1a,J11ili'.ILL~L ~l'Jl'IU1::LJl'Ylel1 r111fl11Afl~1LL~:: 

el1r111'1-1ell'l'Yllil~ell'IL'Y11ifit LL~cll'l1'J3-11U~l'l el1r111~flel1Al'J el1r111i;lL3,1i;l'j Ldl'lel1'1'\11 ~'<i)e)[i]'j(l LL~::e11r111 

W1tY'llfl0fllil'Jl'J 

3.3.5 'tlel'Ub'tl~fl1':i'r11\'11U 

'<il1 fl fl111 Lr111 ::,..,'llel'\J L 'll lil fl11'Yi11'11lt W'\J'J1 'II el'\J L'lllill'l1lt'll ell'l'l'\'1-t 'J l'Jl'l1lt l ULL~ ~:: fl'j ru A fl~1 LL!il fl ~11'1 

nu Llill'Jl'l1ltllt'llel'Ub'lllil'llell'l'l'\'l-t'Jl'Jl'l1lt~W'Ullt'f1flfl'jruAfl~111ilLLri 

• Facility services 
• Operations 
• Maintenance and repairs 
• Construction/Projects/Project management 
• Administration- Procurement, Financial services, HR LL~:: Business technology 

-#11dc11'lW'\J'J1 i'.ll'l1lt~lt 1 ~i'.lfl111'J3-llflu'llel'\Jb'IJ~'llell'l'l'\'\-t'Jl'Jl'l1lt FM ~l'IW'\JbQW1::Ltlitmru 'J 1tl 11ilLLri 

• cl1u111u Facility Planning/Development 

• rn1ffl~1r1113-11.J~e1111.t11:J Health, Safety and security 

• Design 
• Accommodation 
• Transportation 
• "IW1 

3.3.6 'U'Vl'U1'¥1bb61:l::'lli'W1~ 

'<il1flfl11Afl~1W'\J'J1 'l'\U'Jl'll'l1lt FM llt3-l'l'\11'Yll'J1~1'Jfl'j(UAfl~1 i;l13-111(1~1LbltfleleJfl11ilLUU 2 
~ ~ J' 
~fl~ru:: lill'lit 

• tfl~ru::'U'Yl'\J1'Yl'YIU1~Ltl11 Coordinative and Directive management ~e1'1'\u11:.1111it"I 'Yi1'Yl'IX1~ 

L tlit'l'lii 11:.1111ii'l'lt fl 1 itfl1T1.b::l;l1u111u '\J~'l'\11 i111rn1 11\'lLLe..tit LL~::i111m lil1itfl11:JmWLL~::rn1'\J~fl111 

tl~U~fl1J~LMmLiie111 W'\J~fl1ruAfl~1LneJ'UlZl'l'Yl3-llil Llill'J'Y\'1-t'Jl'Jl'l1it~i'.l'U'Yl'\J1'Yl'l'\U1~~fl~ru::d 3Yfli'.l 

fl11ri1'Ylit111i'.lul1:J'U1mtll'lfl~~'Ylfi LL~::3Ym1Xu1u~ Total academic & environmental support 

• tfl~ru::'U'Yl'U1'Yl'YIU1~Ltl11 Facility operator ~e1'1'lii11:J111u"1 'Yi1'Yl'IX1~ L1-1'\J~fl11 LL~::ri1n'U 

rl'J'\J r13-l lilll~l'l1lt'\J~ fl11LL~::u nu~ fl111il1ltel1 r111i;l(11'1,t~L tlit'l'l~fl W'Ul umruAfl~1'1lell'I HKPU Llill'J 
' .. '/,,I 

'l'lii11:.1111u~i'.l'U'Yl'U1'Yl'l'\U1~~fl~ru::d 3Yfli'.lfl11ri1'1'lit111i'.lul1:.1'U1mtl11 Operational/service support 

I1111:J'<il::a-l11L ,Xu~ r1 rumw fl11u nu~111uLrn:: L '1-1'\J~ fl11 u1::i~'Yl6J11Wlil1itMit'YlmL~::~11'1i'~11:.1 q q ':,..f q 
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3.3. 7 in"t1-ru~n1-:;i1PJ fo-:;116'{111'1-'ii.i1,1111-u 

'ill n rn".i Amfl W'U11 « n~ru:: Fl1".i~ lil Llil".il'l ff { 111'Ylii 1 c1111u~1u 'LI1'1'17 ".i'Ylfwm n".i rn c1mw'tl011 

3-l'Yl11'Ylcl1tcJmruAfl~1 L tlu LL 'U'U Functional Llilcl~1LL Uflfl'JUl11'\,1,~elcl'tlell'l'YIU 'Jcll11Uf•l1 a-i1.h::LJl'Yl'Yl~el 

'l'l m lil'tl 0M1u 'lli]u~ n11 

LlilcJW'U'J1 'Yl'U'Jcll17W1 'tlell'lfl".iruAn~1 3YrnL'Ul'lLUUfl'JUl11U'Yltn elelflLUU 

• ri1u111u Operations & Maintenance/Technical/Infrastructure/Energy/Utility 

• ri1u111u Facility/Campus services 

• d1u111u Construction/Projects/Project management 

• ri1m1u Health, Safety and security 

• d1u111u Administration- Procurement, Financial services, HR LLiil:: Business 
technology 

• ri1u111u Facility Planning/Development 

Uelfl'il7fld't:Jl'.IW'Ufl'JUl17U~~«n~rn::vhA~ Special functions ~W'ULUUfl".iru'] 11.l L~'\,1, 

• Design; Architecture 

• Accommodation 
• Special building/facility management 
• Transportation 

Llilmf11d'w'U111 U'U711 mru3-l'Yl11'Ylcl1icJ 1~LLclfll11¼ Security elel fl'il1 fll17Ufl1".i'U1'Yl1".i'Ylfwm fl".ifl1clJl1W H 
~111'Yl1 fl 
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1n1-s1,rvl 3 .1 L'll~m.JLm1m,m1-sl?l1Litum-su1V11-si1i'wrnmn1!'l.t11'W 

University liloi.nhu~,u u'wu,u ttJuuun,-;<i,iiiun,-; nu,ilo;, Concepts 1'm~.S,11i1Y1un,-;i;hiiu~,u 'IIDUl'lll>tPrnu~HG\'lfDU u11u·u1V1U,'YIL,m:11nu1'11G1n,ffl,,nu 
FM Ornanisation 11<'"' Issues 

us.A:,,--, '·</ --""--:f-:;•-- -·".::..- __ -.,-_,._. ___ -' :·_ -~:" •• :
0
.• • ~: C~--~ • ',-- a• :;::'~ :;' :. • • •• ' ; ••_': -c.c,-_ ,•: >-· --'>:.: -~--- •"':·:,~C ·•'.->• :_,_- _:• .. ·::~>:••--I :::c:. 'i'. -~= '"'~:;'_ . , Y>. > . i.c·- _,, _"--::." ;>.::·: - .: " ·. 
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Cornell University Facilities Services n1s1'lu,mscii1u1tuun1u111vi"1ll'10U11Vl'!Jl'{G1G1a1n11,\'lu1au Rflll~1•u uni'im:n Llll1J1l>lf!IUU • n1-;11lu1:1uun1nJA11us1ulla11at111s • flllll11Vllla<RlllJtli18G\'1UtlaJl'll11WU10\H8lJ FS l1tJamtJ<1A1111,ullc;i11au1un1su¼1rt'01111• >iT,t1h\110jllaJlUU°rulSS~UUl1lUl1,W AS8URillJJ1UcaJlloi llli 

ttAa1ns,u1tcjmi:lmGiaJJ1,1uc;, tlstl'llUJ1u1u11aJn1stial'li1J11at111s1h1Jsm:n 1uu1,11,\'lu1au 11at0jUfltn1,na1AlS'i1Ul\Jl'!uvlJJlll11'1ll1ui\'1U11110\ 11J11Hun1u111w, n,1aa1111uu design, 111stial'lhJ construction, 
11atJ1ucii1un1u111w • fllllAlLIQtljQAl'tl8J\'l'i'VlU111SnlUfllVl Ithaca campus iJ"1UGl iG1u-:i1u1uo1A1S1u n,sGi111lu1il 0Jllauattl11Jfo1,na1A1'i11atl1Ja1u1uA11111'1~<11n 
• 11lffl<OlUl'V11JliilUl11UfllWvll'l8<1AQ8JnUrl'Ufi • 'lfllflmnis1wu,n1s1Lam,siluul'll!ulli1u A1lll'JlliUJssu,m 260 81AlS iJ"1>JGltlaJ11mi\'ltnau operation and ongoing maintenance 
ll,lii1ui211n1,11aJll"1l,\'1Ulil'U n1u111w 

• tls~!l\'1Bl11Vl118JS"1JUl'llfil>t)!tlinA 
• 111Slltlllt)!1,11 
• tlstll\'1B111wolu111ufi11ila1u 
• nistltjui:\<11llfl1J"1111Ulla:,UaUJAU 

University of Virginia Facilities Management nislllu\'11Jlila111,1a1111aJtnsauaJA11J1ciiaJniscli1u facilities management needs U.1J1J1l>J'5UU FM 11lumhUJlUU""lS\'lffiUlMRlUl1lVlfll'llJ nisl'luaJ<1auGiaA11>J1iiaJnis1ui'faJ111-; >i11,1ihil?ull<1t1aun1,0J11afo1,na1111st1aJ suilA111lU1u111m1aJ\'11JliilUfllUl11Vl 61JUG1 n,saafllllJU, tial'ISlJ 
11asn1sillUllU1UJ1Ucj1wu,n1-;lii1urlvie1vil'{<llli1tlltlstll\'1Bl\lVl,!~l'{<I >i1llUlvlfilllUAUiUU1UllRStlSSllUJlU imUll1il ila1111'lJ11qtlns11Ith1<1tuMriI<-lJGi1u1,1,aqm~u lJ!,111\'1UlaUiJ"111Gl iAuiuvi1uA1lll~UA<ltlaU!l'J tl,utl~4 tll~Jffllfl ilallll'lllJ llaSA11J'lll'JllllR1S1il~lU1'1SVlU111, 

1wnlil'IUUl'll!U8UlJ11tl-;sll\'1Bfl1VlGia unlilm,n Aflll'l1SU llAilln,lliitcj111o\<1Gia Qt"1U1UJ1u!lrjtl'iSl'llUJlUlii1urltlst-:111L1ililS ,111!1J the University Academic Div,ision, the f\1Ufl1Vf 

.fJllt1<1 i<1ui41ih1,1111ud1Af\!vl~t,1lu\'l"WLlian1,1.t'n11aJnisiluaJA11lllliaJn1S "1U1UJ1U Health System 1ms the Mountain Lake 
J1uo\1u,;euu111u111wt1aJ111n1,1u1uJ1u1liii1"1l'{<111atlltlss0\'1B11mvll'{<1,,f:,1uo11u11a1 Biological Station 
fi11t'l .. ,u URS'llllfllVl "1U1UJ1U'lliifi1"1u<1iil'ul1Pru'l.ii1~silluljt<11w!l 

1'1111VlU1GlQilllftl"1SURl,;11uu n,1,ru ua~nisfotilWUlll1Rvlilivli'(6l 
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University College, Estates and Facilities n1,;ti a 1w 11\01tls~ll\'ll!Ha~1n n1s1il"1'rn u1n,;111u111vi 11asnistljjfil\J1u"1!1111<1,;51u \LlJ1J'i'l>Jf!IUU n1s11°ru1StAn1,1u1tluuun,stlssa11uA1111s111!1a , A1111,1Jwah11aJ,jsu1i~n,s cl'Jllafull<1t1au a1A1S\1J 197 a1A1,; >1J"11ih1 U°ru1StAn1S\'lfwu1nsn1Ul\lVlUM UCLuatnlSG\lLIIUJlUil 
London Division (EFD) '!Jall1Jllaa1flvi 1il11,1111u1un1stljjtl'CIJ1u11aJ1,1u1u 'lliinti n11A1<1nisnCuas tun1'irl'<Olu1rial'lhJ 111~4,ntil uas1B'mtl~uu • fllS11llftUUtj!To\JlUll'laauaJ<181JAllU ns,;ull\'lll11aJ1m1i\'lu1au11ati01unis\111 i01u Lfiu12laJ,,f:,1,11101 'llii11ti n,sti;i1,11uatli;in,s\'lmtlllutlss111l'1a1A1i/ 

ilUMG1au111nA1111l>\aJnis n1sililJ1Lassnti1i1111viu101ila11vll'lhJ1~111i:il1\<1A1lll G'tlUHlllfllW2JaJlllll1\'1UlaU '18JRl'itl8J"1U1UJ1Ull"11,\'1UlaU'lci\L1\GlllR a1Ais11aJm.ni\'lu1au.futlst11auo\1uia.i.fJaljtu ail'Jll1,11\'lfu6 nistiaililJa1Ais1ml nist111Jfo:t11trns 
11lu1ilFl\'llJ'ltlln1s uat1i:!11111cjtila1Al'iillll1Sn>i,J1UllolttltjuCln,s'lliiall1Jll ljJtf<I Lt1Al'lufulao11mi\'lu1au natvla!jmuuan'lolusau ltlil'iuulltli!JlllAl'i n1sa1n4latGl"11 ,'!aJA1lllUQ8<1'1ULIQMl'iSHl:tl 
tl-;si'l\'l~flm uaMisll,hu1un1s,"'11l'l'l"W111wanlfnfA111111lua1na11aJ , n,stlijuo\J1uuuu11lu"111 A1111tlaai;,11u 111s>i1A11J111sa11n 11isll'u"1n:ilalja lliltn11l<1nis'W 
)ll,ll,\'1UlaU1w1l\01iluutiJJcjlllCIA1itlllli1Scj>J1i'intilll>lllUU • fll'il'IS1JA111Hll ull<asua sn 1,tlitillUJlUauili 

lllJ"1U1UJlu~u, 
Ma-.1 

• n,,11tlllt)!1,11aul\Jvll'{AUaSLl1u.ivrnh11a, 
cjsmAn,s 
• n,s1:il1ntl'wllt)!1,11"1,8lllj;j8UlJS1Gll~lvl1'1<1 
, JjJ1w1l\G1n1rn'l1Jilfl1m11maa11vltlaa<1li~ 
JluAJ uastls,A.inauGlsiu d11,1futtAa1m 
lllll'l\'lUlQU uni'IRtill1QScjU1aiOIG18 Sl>J.fJnl, 
81jSRttWa'JJlU 

University of Estate Management and n;1•iluua111ui'l1uJ1ui11iinsuamis11uu n,sl'lau 1LaM1,iau11aJ11mi\'lu1au 1u L\lJ1JS1)Jf!IUU nfa • msa1jtntta1A,sim1m 1,11l1unull1,1u1"1sull<1t1aUAS!lUA'!llalAlS il1U >i1llt'hil 
Cambridge Building Service l,aJ\'lSWUlRSfllUfllVl • nlSOjUQl'l1UllQSU,11fll118JlJ"1l'l\'1UlaU afJ1,11,uwmuvi,riui:ilaJliul'luvi11aJw1iwu1au • f(lllatl1~J~iltt1a1A1S 1111u1Lat,:illl1AU 

AS8UA1lllll•a1A1,v\>J!,11,\'1UlaUl!h~lfll1RAA:iU , 11JuHu11E1ssM1-;o\1uaKJ1,11,11\'lfutl Auvlw1'iwu1au 11E1s!IJ 
linciilu e:i1U'lUA111U11'::Cil1fl 

• l<1n1s1,11a1Ais1ml 
• li'ru1St<1n1sa1111,;1l1uwna11fuJJ1uii1uvl11lu11aJll"1ll\'1U1aU 
uawiuJ1a1n11AAa:iu 
• Gi1Lllun11J1uin11uu"1111'i (Catering) 
• l<l°1UUR_1Sl~8JUHUllilSHl'iaG1nlstiaU\'llJ1'1fllJ1jAR1MllflSURi'imfl 
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University of Property & Campus n,s1ilnaq\'11fo11tlfotl'jJa!J1J1ita1!laJ tun1'iwwu1 tc;im tc;in11u,n1-;oi1J1w 1il U1J1JS1>Jf!IUU • n1111lussuuauum1ui;i1un1umvmas • 1tlui11,aJtlssll\'lll11Vl11l'i1wu,n1'iLllu1,1an P&CS >UllAtlllUOjllRU""l'iaGlflliiASJnl'i llu\'1U1\'1"1tl1>11,1antunistl1s,nuJ1u,~a~ n,s11JLLHuclhun1u111vt 
Melbourne Services {P&CS) l'lllll'iflilUUl'l1jUl11SUSS'!fiJA1llllllUl!il'l\'11J1tllnl'i111lJll"11,\'1UlaU1 IIJ1L1G1i1aJJ (physical infrastructure and • n,sGi1,llunis(vll'IUUiil1jU)A1llllllUlaA11ao tia.i'l1J11aJ11m'i\'lu1auJJ1,1JJ0111'1atw11lu'ltl,nu n,stial'l'llJ nissG11,11a1111SLlawluvla1A1s n,stl1'jJsna1 ,1u'ltlliJ 

environs) ll"111l'1Ula'U uluu,u RIJlllllU ss,ilUUllRSUl<IS~lU ii;iu'i'\'uvi nis1wu,nl'iG11UB1AlSilfllUfulaJll"11,VIUlaU 
n1SL1l111.i1utlss111uJ1USSUUfl1Ul1lVliJllGi tu,rn11fullAt1au1,1an'lolllri 'i"1U11t1Gt Parkville 
11Jllll11~Ul\Jl11SU,nl'i81AlS 
• n1,LllUllU1UJlULflJ~'i1\~11i\1uilll'u llQSJjJlUU 

campus 

.in1,twu,11,s 
• l\l'il'l'llJA1lllil'llrl'Utl1nMlo,nun1At~ '11AijS1\a 
111A1ant1u uasljtu11,n1'i 

University of Sydney campus Infrastructure • JjJ\ll~Sl'lh~1w11\6l1'1'11Vlll10\Qall\'l"WRlUl\1W"1llA1lllillll!SnC vi'lau,aJsuGianis U1J1J'i'l>Jf!IUU • ti1llUOlUat11JUllUG\llllUn1So\1un1un1vi 0\111 • l'lfl1Vlll10laa11\'11JfllUl11Vl 'i'ullG1t1aurluil Camperdown/Darlington sUll6l118UJlU11JllllU tial'l'llJ Ul1JSfltil lllltG\lLIIUR1S1ifJlUll!IS 
Services (CIS) 1tlil'iuu111laJuatl!A1111a1J11101un1,l'luul'l11u Gia n,11,uunisilauuasn,s'ltuvl Li111,1111uuat1<1qtlstl'loFi1:llJq\'lfil'fll'IG1{11a4 • U'iSll\'1Bl11Wl1l'iG\llllUnlS fllia<lnl'i lli1SR1' Campus vlll11u1<1l'!uvltl,;s1nm 72-hectare uas 1,;iu,n1ss~uu111u111vi1w1llu'ltli;i1>JIJLUUlU IU1"1ll1Ulllltfl1l>l 

i<1<11Giu .fJtia1w,1i<11111uillmllmt1J11u'hunu 1ulln"1iJ"11lJ CIS ljJ<uuvlnis ll"1l'l\'1Ula'U u,n,. 1\'lu11tJ01llulln 13 i\'lu1111m i01ull,11A111uAn11 o\aJfll'iU8JlJlll,\'1U1aU mstllu1>1"1an11aJ CIS 'lliuri n,sa'l1J 
Gi111luJ1u1-.lo1wcj1:il1111~nti111atttAa1n1111nAu1'11>Jisn1:il1!\Jl'lfllVlU1<11ia>J1un11 • mstutl-;tnui1cju""1sw1i\'lu1au~t'lliifu ,ull01t1aus1unu1hS>J1mn11 500 1,1l\'J 11asun,sc!'utl-;sll\'1Bmvi11aJi1111viu1<1i'iaJJ1u11111'1au n,,,~uu !lilt 
1,uun1saau1Lasn,situvlll'1fllfllVl'!Ji'(<1 11U1A1llJRGlllRS2ioumauus1rlu1liu11JllllU fll'i'iau11aJmtl'l\'1UlaU 
• n11sutlssnu11cju""1•J1"'1'l\'lu1au'lt'ldi?u1Lu1A11uAi;iuasiiamua11unriu111u 11tlu\'ll'lu11iuass~uul'lln1Sfl!UinAt1aJ 
1"WllllUUUU1'll'!Uv\Ui1ti~Ul'llfilit)!tlinA118Jlllll1\'1UlaU<lol8<111a1 llll1'l\'llllRUG\R8Gll1ill 

• n11tl1l\'1A iulaOLLas IT 1:il1mtl1utu111-; 
Gi111lun,s 
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Hong Kong Facilities Management ,uun,,u,n,, 1l'ial'IUUilljURlSG\lLilun,,;11aJ1llll'l\'1U1aU1wil11hG11>Jrl'Ufi1i~ \L1J1Ji"l>Jf!IUU "client-focused" quality facilities management l\fllfllVl1laJ1111tltjtl'CIJ1udi1un1u1111'i"1<!Jl'{<1 >l1nuASouA1lllS1Jll01t1aul'lu"1 >il"'1U1"10Juasull0111amllu1,1an1uJ1u operations, repairs and 
Polytachnics Office services in a cost-effective and efficient nis1il .. 1uall1Jlltl1tll\'16mvi -Campus maintenance U1i!'W'i1>JJ1U 11olfo111,11'l\'1Ulau/111111uu IASJl11S 

University (FMO) manner 11 -Lecture theatre riailhJalAlS1"1tl n,silallU'lJlJ 1tl~UUl1UQJ llQt)!Sflls11,1qj ~JG\l 
-General teaching room 1llnu1si<1u Campus Development Office (COO) 
-Residence Hall 

National University Office of Estate & fl1Sl'li1Jils,;Fi1w11i6l l'll\1Vlll1<lH8ll\'llJRlUl11Vllllltl'll11Vlll1AQB1JIMlu1 "1 \L1J1J'i'l)Jf!IUU • RlS11JllllUllllSU,"11SaOlnlS"1!ltJssll\'16111Vl , 'lflll1muaWf!lllA1(11'1wu,nis BlA1SllilSl'lfllU\111ul'lu\llcaJ118J)l1,11,\'1UlaU >i1"'1tl1"10jl1R'i'1Jil<1t1au\'IJn1SOjlliltll~JSfltil llilSRliWWUlllilt 
of Singapore Development l'IUUill1jURJl~)lKJAllll\.l4 n,11,uu~ n,sAm lli1Sfl1S11luuntl1snaun,s • tlssll\'16111VlllatA1lllf\llAlGllUA11iltj1u,1J'{<I • \'1Sl'iUln'in1u11m"1(lnliiaJ<1lllRIJ"1lllUfilllU<I ,,f:,1,11Ji;, ~Jtlssnaudi1u 3 '1\'1U1111<1 '\liluri Kent tlsutl~JulA1Stl8J)l!,11'\\'1U1RU 

{OED) • 111stljjuo\01u.illtl1t!l\'llll1ll'i lli1Sllf\llll11Vl Ridge Campus, Bukit Timah, Campus uas 
Gi1,llun1SL1'1a1w • ssuut01111Sl\1U111vilii1u,;tuuu,1,11sn1u111vi Outram Campus ic;iua1A1S"1alj1uA11>Jlli;it1aull 
• >l"1l'l\'1UlRUllfll'i11Jl'IJwlU\'llliltl11Sll°rulSa6lfll11ASJrl'<>lU1alAlS >Ill , 1'111ll'IU101iia11uaJ1nn'l\'lu1au .fJllGl BlAlSl,UU 81A1SUjjUo\n,s 81Al'iU,nl1 
tlssl\'lBfllVl uas.tu\'lu1n1-; 'ltl,u!1Ja1A1ffi'na1«u 
• lli A'JUatl11J'i'ntil8 lA1Slli1Sl!Ja1 U1U A111l l'IS6l1fl 1u111,11i\'lu1auv\1liJ ssllw! 111Vl 
lllltfl1lll"11FllliilUA11if~lU'!Jl'{<I 
• lln111ilu1nisvlllA11111'11111so1ul'luaJ<1auA11>J1iiaJ11,sall1~mmsl'IJ1 ,-,.,1h 
11as1w1Jafi111'111nur:j1rlu1iiaJ1u>Jm'll1u1au111ntl1u 
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Cornell University Facilities Services 

University of Virginia Facilities Management 
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University College, Estates and Facilities 
London Division (EFD) 

\,l\.hu,nu FS Qrtiti'GH1tj1unf\u-.11u University Finance 
and Administration (CUFA) ltitutl Vice Presl.dent for 
Facilities Services lDuqn, tfuia11R 
vinft1u,nu\.l'iilu"'un"1un11,31uiluG'.l1\1'h.ld'-.1 Vice 
President for Facllities services ~,,,~:ifiutn<s>lfilJ 
Executive Vice President of University Finance and 
Adm inistratlon 

ratjrnuldims,hlluca1un.1rN Chief Fadlities Officer 1Au 
.fl The FaciHties Management Advisory Board -ri>J 
ll1~na1Jilbutll1Ll )'tUAru.~H"l llA~1:!i11,1ii1i4'uGi,,1ti!U'nN 
DB n,1ua ,nu,11,u ri11luu111u1uu attllulf1na,,, lun11 
ik~mU'I"-li1il\.iU1 IN1Utri1,J"l 1.l!NJJl.r'l,lUrnft10lJ 
Facilities Manaaement 
,,_~-_:-:;:-· ;._ •c:, :.=c.. •C •:-:•: •,:~ • .-., ·-~'( •""•:c:·: -.:' 

tDU\4thu,nu1ui111u,nu Corporate Support Services 
rnullli University Administration 

University of 
Combridge 

Estate Management and lllu1,11'1u,nulu1frut1a..i University Offices-Qlwi,1,nhi 
Building Service Central supports 

,nubJ.FtTIUQUR 

• Form~Jion of facilities related contracts 
• Facility financial support 
• Project bidding 
• Maintenance management 
• Building care 
• Grounds 
• Mechanical maintenance shop 
• Facillties customer service 
• Electric power distribution 
• Energy conservation 
• Water filtration and sewer system management 
• Energy management and control systems 
• Central heating and chilled water plants 
• Contract colleges facilities management 

• facilities master planning and for architectural and landscape 
design 
.. n,nu:imurn, 1htfo<3ur1 operation 
• li11,i!m:n maintenance 
•.J'\UtGlmif1151'J"(\\1.lfo~ 
• n~(h1,n..i1t1G]uarlu~ 

l•J.- ··-' o,;- ·:-:_~--::'.- -•. -,_';--. :::. -•' ·.:a_·s·,~:.-
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"'-;"".-·<_.,"C · •-"C ·> ·;._ ::~--: 
• Space allocation 
• Capital project development 
• Property management 
• Acquisition of new premises and ,Disposals 
• Room bookings 
• Building and engineering maintenance 
.. Energy management 
• Cleaning and waste ser\oices 
• Catering 
• Portering 
• Mail services 
• Telecommunications 
• Project management 
• Capital projects 
• In house design services 
• Construction, maintenance and fire safety 
• Management accot1nting and budgeting 

• Environment 
• Hire of Premises 
• Site Staff 
• Travel 
• Tov,m and Country Planning 
• Capacity Records 
• Central Lecture Theatres 
• Project management 

• Architectural design and project management 
• Building trades shops 
• Campus planning 
• Construction management 
• Engineering design and project management 
• En\1ronmental compliance 
• Project planning and estimating 
• Administration, finance and finance 
• Programming services 
• Computer and network support 
• Buildings and properties commrttee support 
• Project approval 
• Special assignments 

• ,nu!nl:t"IA11ua1:-01ti1 
• ..i1u1hio.t1t1~11.J'n-J1u 
• -J1u-t!!!ni-rnJ.1ul"1iuuA;itJD,1lMlh:i1t1 
• 1'%n11~u1 G"111J1hw m, 

• -.·c· .• .. -: .'-· .. :-. 

•Management information systems 
• Information systems 
• Human resources 
• Administrative procedures 
• Records office 
• Data protection 
• Shop 
• Safety advice 
• Safety training 
• Emergency planning 
• Procurement advice and lnformation 
• Negotiation and distribution of purchasing agreements 
• Supplier monitoring 
• Furnishing, office supplles and computer hardware and software 
• Reprographics 

• Building Maintenance Surveyors 
• Maintenance Ser\lices 
• Fire Safety 
• Asbestos Management 
• Energy and Water Management 
• Aecom m odation Service 

Austr•liO:·· C -.,. -_ . .. -·.~·-_-:. -" . ."" ·-c_;-.;,.·;;,: .. _'-::
0 
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Functional - 8 departments 

Functional - 7 functions 

.. 
Functional - 5 sections 

Functional - 5 sections 

University of 
Melbourne 

Property & Campus 
Ser.ices (P&CS) 

DMsion, Vice-Principal (Property & Campus Services) • Asset Services: Ground maintenance, Engineering operations, • Planning & Infrastructure: Master planning, Facility planning, Functional - 6 departments 
-to Vice-Chancellor/CEO Contract management ur1t Call centre Project design um: Small work design 

• Campus Operations: Security and traffic, Facility services UAtl' • Property management: Project planning coordinating 
Printing services • Infrastructure management: Infrastructure planning, Infrastructure 
• Corporate Support: Procurement, Financial ser.iices Ui'I~ Business se!"Aces tli'ltl Energy management 
technology • Environment Health & Safety: sustainability, Environment. health 
• Construction project management and safety management u;;u:,11u Emergency management 

Univer$ity of Sydney Campus Infrastructure CIS iuJ1unuu'!1,nsiG1n1sllAMri1n'ucaua11a..i • BuUdlng • Engineering 
Services (Cl$) Pro-Vice-Chancellor (Campus Infrastructure Services) • Keys & Locks 

NetionaJ University Office of Estate & 
of Singapore Development 

Hong Kong 
Polytachnics 
University 

(OED) 

Facilities Management 
Office 
(FMO) 

IOED ti the Director of the Office of Estate and 
Development 1Duijri11l11~ua l.mutl Administration 
and Finance Section l'i1\.IU1~1.3ua--J1u~sn,nnNJ-J 
\.l\.ho OED 

1DU\4lhU.J1u1uA1u Support services 1G1tdl Vice 
president thtfu~ur1 

• CAD Systems 
• Lifts 
• Capital Woti<s 
• Logistic 
• Cleaning 
•Mail 
• Cumberland - Buildings & Grounds 
• Mechanics 
• Cumberland - Property Ser.-ices 
• OH&S Zone 8 committee 
• Electricians 
• Planning 
• Energy and water management 
• Plumbing 

-Campus Development/New Buildings 
-Upgrading & Renovations 
-Maintenance of Existing Facilities 
-Safety Management System 
-Food & Beverage/Retail Outlets 

-Cleanlng 
-Parking 
-Landscape 
--Security 
-Audio&Visual service 
-Removal 
-Pest Control 

• Precinct services 
• Envlronm ental strategies, 
• Roofing 
• Fire safety 
• Security (emergency, patrols & administration) 
• Garage 
• Service Desk 
• Grounds 
• Systems (Security) 
•Heritage 
• Traffic & Parking 
• ICT audiovisual 

-University Housing (staff/Faculty Members) 
-Security Services 
-Car Park 
-Transport Services 
-Logistics 

-Building service 
-Maintenance 
-Operations 
-Sign&Graphic 

Divisional - 4 divisions 

Functional - 4 functions 

Functional - 3 sections 

U'Ylii'LUUfl1":iAmflllt'l!:1lrl":i1!:11'1'1ii1fh'l1ULlt'l!:llU1'Yl1'1fl1":i'U~'l'l1":i'Ylf'l"lt11mfl1tl.fl1Yltl€1'1:H'l'l11'Yltl1'1tllU~7'1'1.h::L'YlFll!;iti:ila€1Fl'l,1,Ylrnhl'lty~11?1Luu'Yld 

~::ii 11 tlt ti1Lr1":i1::i L tP~t1'UL -nt1unu":i::uut11":iU~'l'l7":i'Ylfwa1mn 1w11wt1t1'1 ~w1 t'l '1 fl":itU:H'l'l71'Ylti 1i ti~1ia'.l fl1":iAfl'lfl tu 'U'YI ti' (?11 tl • 
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u11~4 

'U'l'l~ 4 
0 ti' tOr, a.., 

';i:½:'U'U'U';i'V11'an1 U.fl1'W°ll eh'.I fi!W1 t'h'.I n'atlUl'VITJ 'l1 U1 t'I U 
q 

~w11;ll'! n·rn!a-i'1'111'Ylt11 ~ii Lu liln1'JL ~t'lun11ae1uf>1•:ie:iu r1~a-i'i ur11aw{ LL1;1::fi11;1,J1'Ylm n11~1'11 

e1~1'1r11u«1u lf'1a11111'l111'Ylcl1A1flW1LL1;1::L'Ylr1lufa~ 1'Ylt11A1aw{~11mw i'11'>1a-iA1aw{ LL1;1::a-i1,r1!!-t'lA1aw{ 

LUliln7'JL~t'lun11ae1ulf'1LU'l'linijw1i.Jn~hL1;1::mrnijw1u1mm~ Llilmtl1i1ae1ulf'1'Yla-llil 18 r1rn:: LL1;1:: 1 

ihun1'll1 Llilt'Jl U'l'linijW1'U n~ fl1a-ll'Jf;J~1LL um tlu'l'li nijW'J'J::lil'U'U~qjqj1 ],)~ 'l'linijw11::1il'U 

i.J1::n1Aut'luw1urn4iw 'Vii naw11::iutJ~t:tHll1 L'YI 'Vii naw11::irn.h::n1Aut'lu w1urn4iw#ua'1 LW::'l'li naw1 
qJ "' "' qJ qJ cu 

1111:Jl WilW11;1'1 mrua-l'l'l11'Yltl1t;1t'J'U'J::neJ'U lil1!:J'U(U'1J,11'Ylcl1t;1t'J amuu 1'Yltl1 icJ ~1un1'll1 
' 

mnuu1i1:J amuuu~m1 ~u6 ~1-un amuuaa-i'Ylu 11a-i~'1r1rn:: LL1;1::mr11'tl1mnmt'l Llilt'l~~1u1ul'>lrn:: 

'l'IU1!:l'11U LL1;1::~1uni,11'11 1·rnlf'1'1'1a-llil 41 LLl'l\1 ue1m11nd itaw1::irnJ~ruru1w~'llel'1lilW11;1'1n'JfJJ 
u u ' 

a-l'l'l11'Yltl1il'l~~1U1Ulf'1iu 24,480 rl'U itaw'J::lil'U'U~qjqj1L'Y1~1'U1Ulf'1iu 11,087 l'>l'U itaw1::1il'U 

'U~qjqj1 Leln~1mmr'1iu 2,395 rl'U LL1;!::~1wmitawlf'1'1'1a-lli111a-llf'1itaw1::1il'U ,J1::n1AUt'J'LJJ,l'j'LJ(U'nJ,1 

Lrn::i.J1::n1Au1:Juw1urn'Vicrffuij'1 ~J'1iu 38,678 r1u ('tlmJ1;1 tl 2552) ~1wru~1mw4r11;11mlf'1 

'tl111'tln11Lrn::wun'11ua-i'1'111'Ylmi1:J~lf'1iu 7,851 l'>lU ( 'tlel3Jf1 tJ 2551) 

m1m1~1l1:J'11AU'lleJ'1~Vl'1"1 L~e1r11u'1'1it'1fe11:JtlLL'Yl'1n11am,Ju1Ju 'i u1::'1'111'1tlw.A. 2551 -

25 5 5 1i1W'11;1'1mrua-i'l'\11'Y11:J1 i1:J~r111 a-iu111r1U1~1i1::L tlu "Lfl1'YIK n11e1'1LL~u~u" Llil!:l~r.J1;1 r.Jfiw~~1 Rru 
' u 

'iuti1'11::1:J:: 4 t1d1iKLLn: 

• L tlua-i'l'l11'YlmK1:Jtruii11 u1::iufan 

• LUU'Uqjqj1LL'Y\'1LL~'U~'U 

• L tlua-i'l'l11'Y11:J1t;11:J~~1::uu n11u~'l'l11ililn11~ l'>l~eJ'1i1 m::t1rnL1;1::111i1L ~1 

• L UW\J1'Uel'Uel'U~U'llel'1 rl'U~LLl;l::lilULF1'1 

n1'J~lilW11;1'1 mrua-l'l'l11'Yl!:l1t;1!:Jlil::L tlu~~'1'W1 l iLLni'1rla-l LL1;1::,J1::L 'YI A'll1~l u:;nu:: ''La1'1'1Kn'lleJ'1 ' ~ 

LL~u~u" 1iKJu to1eJ'1L~a-llil,,fl.fl11:JLU ~'1Ltlu~m11e1'1L'U1'Ylm1:J~n11Ltlu "tJ1u5ue1uau11e1'1r1U~ LL1;1::r1u 
~ ' 

LF1'1" eJ'U'U1::neJ'Ulil1t'J!:l'YlfiA1flJ,1{ 6 ,J1::n1111ilLLF1 1111'1'1¾1 !:lela-lf'U L'lla-lLL~\1 ai'ur1'1 L~e]fll;I LLfi::Ltl'Ufl'll 
' ',J ' 
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L thu-1 m 1 'Yl m l.Z 1:.1 

#uu11 m::i'U fan 

LUWUf;!Jf;!J1LL'Yll'.l 

bb~U~U 

da 
'Yl m::'U'U 1111 

'U1'V111~ (?1 fl1'j'Y] 

fl~ell'.lfil1 m::tl'U 

LUWU1'\,l,e)'\,l, 

el'U~U'Zlell'.ll'lU~ 

bb~::lilULnl'.l 

~ 

l:.l'Vl6A1sl'Gli • 
'Vlin~ti 

"l:lela-Jf'U" 

'\UUt'i'ZJ" 
' 

'\Jl'l~ 4 

L tlua-1m1'Ylmimfwib 1 m::i'U fan a'.lm~1.i1mLm:fl rumwml'.l ... . 
1ti111115muu~mia-if'U1m::i'Uu1u1ti1~ l(?11:Jfl11t:-1~~uru-n~ 

t:J~l'.l1U1~1:JLL~::t:J~l'.l1U1'll1fl11~LUU~l:Jel3-lf'ULU1::(il'U'\,l,1'\,l,1tl1~ 

L UUU(ljf;!J1LL'Yll'.ILL~'\,l,~'\,l, f'Utl(?ltfel'ULL~::u1"1113-1:f rlil'.lfl3-I ..fl'.! 1u 

1::i'Ut11 ~Lrn::1:: i'U'l'lell'.lfi¼ l(?l l:l\j 1ru11111111Ti~u Tl'l ir n~ ~11111 

L ;1:JUfl11t'lelU 11111~1:Jbb~::n\il fl11U~ ~ L ~ el t:J ~ ~'U ru'fl~~ ~el'U t'!Uell'.l 

"1113-l '9lell'.l fl11'1Jell'.l'l.h::b'Yl A ~~el {?1\iJUt'lf 11'.l LL~::'\-t 1 Lt'!Uel t:J M1U 

1tl1 fl11~t'f1 a-111t1lu11111-K~u 1 Lb~:: fl11LbflU f;!J'V11'1lell'.l ii'.! fl a-i 1 'Yl I:] 

L UU3-l'Vl11'Yll:J1il:Jfltl.!Jl1W ilflru6113-1"11'U ~1 un'U "111a-lb UUL~ A . ' .. 
'\111'.11tl1fl11LL~::Lt'i;Jl1W'Yl11'.11tl11711~'\.J t'11Ufl'J1 a-lb UU 1 'Yl 1:J 1111 l:J 

1111'U1'1'111~(?1 m1~~th::i!l'Y16Jl1WLL~::u1::i!l'Y16t:J~ r u~l'.l 1t'I 

~11\ilt'lel'U1111LL~::'U1'1'1111'.11uI(?lm-!fl~1ma'.lcl1u~1a-1 

L uua-1m1'Yl m l.Z 1:.1~ ~ 1111'\.J1'1'111'Ylf w tl~u ~l'.lo/11111111:.1m w LL~:: 

'Ylfwil~U'Yl11'.!Ut!lt1!1el~11'.la'.i ,.h::~'YlrimwLrn::£11'.l~¼ ~~el(?l\il¼ 

-K~u1 1'1113-lia-1iU6bb~::u1Afll:J.f11W'Zlell'.IA~flLri1m~1a-1w~u1 

3-1'1'111'Yll:l1l.Zl:J 

L UU3-1'1'111'Yl 1:.11 i l:J'Yl cll'.!Lt'113-I "111a-lbt'f 3-lelJl11'1 LU fo 111t'i'Y111'.lfl11 A 11~1 

b~elfl~Ui!l~ 'Ulil~1!ldeJ'U f11J~l'.l1Ubb~::t'IU'Ut'IU¼'tl3-ltlU 
qJ q qJ ~ q q 

L tlU'U1UeJUel'U~U'Zlell'.lflU~Lb~::flULnl'.l l(?ll:Ji~m ~fl11L uu 

3-1'1'111'Yll:J1i1:Jt'f{11'.lbt'i13-lt'1'11il1W t'1{11'.lfl'J13-lt:Jfli¼'Zlell'.l'Ufl~1!ld ' .. ' ..J Q a.., I I d 
t-tl'.lbt'i1 mL~::w ~'\,l, 1'-J 1'1~1 !ldel l:J11'.l ~ el L Uell'.l 

4.2 n1':iriht iiun1':i'U~'Vl1':i'a~'U'U n1 Ufl1'W°lleh'llu~ u~~e11~1"aa1un ~1\'.l t i&Ulillil'UU 
~ 

1 u U\il\il'UU 1111'U1'1'111 LL~::~ (?11'.11Ulil1U 1::'U'U fl11:JJ11W'Zlel11~u ~Lrn::m m1 cl1un ~11'.l'Zlell'.l 
' 

3-1'1'111'Yll:l1il:J b~U el11'111b;l:JU113-I LL~::el1"111ci1U'U~'l'l11 1::'U'Ut1161'atl.!Ulill'l "1~"1 mJ1Ufl11fl1fl'U(?lbb~ .. .. .. 

4.2.1 ;,hunu,miig:u'IJm1:.1111Y4 

il1un'U1'1'1111::'U'\.Jn11:JJl1W ~(?1,1'.l,Ub~el'JU~ 1 l>.!~1"13-1 2542 eJULUUt:J~\il1flfl11~t'!Jl1 

3-1'1'111'Yll:J1il:J 11ilel¼a1'~1 ia'.l 1111'1.lf'U l!il11'.lt'lf11'.l bb~::LL'l.ll'.lcl1u11'l1111w11:.11 uil1un111ua-1'1'111'111:J1l.Z1:J1 'l'l:i-l l(MJ 
' 

a'.J fl11Lb tfocl1¼11'llfl1'ab tluiJ1uncl1u bb~::t'111:ll'.l1U ~13-1"1113-lf'Utl(?l'llel'U L Ufl11d'n1'l'IUl!l L '11~iJ1Ufl'U~'l'l11 

1::U'U fl11:JJl1Wi¼1 'l'la-l l(?ll:Jb UUfl11113-lflell'.lel1"111t'ltl1'\,l,~ 1'.11Uf.Jl'.lbba-l'U'Yl ( flell'.lbbt:JUl'.!1'\,l,) 1'11Ul:J1Ul:JU"1 

( flell'.lfl~11'.l) J:l¼flf 11~1 "1113-IU~el 111.tll:J HL UU'l'IU 11:Jl'.!1'\,l,L~l:J'J fl1'1'\'\,1,(?11 '11~'1'\U1~ 1 Ufl11U%111ij(?lfl11~~ 

ir n~ru::l'.l1u 'Yl11'.l lil1un11:.1mw LL~:: lfl11'.l t'lf 111vf u]1UL uu 1 Uel ~111 riu1::i!l'Yl Eimw ~l'.ltu 
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1.J\'\~4 

4.2.2 fl1"a'llh'l1"a'11'U 

111".!fllil 

Gl1Un1J1'Yl1".i".i::U1.J fl1 !'J.fl1'1'l ilm".i nlil'Yl « fl 1 'l,-bfl1",j auu a't 'l,-bfl1",j (i]1 Lit 'l,-b\'11'1,-b 1 Ulil1'1,-b U1'Yl1'J~ In fl1'J 

d ,J' , ",J ~ o d d' • , 
e:i1m1amwn "J::uua101".it:J.1 bJll'I mu'l'l1'Ylu:: eJ!'l7\'13-I ".i!:'1'Yl □ Jl7'1'l L'l'lme:ie:ieJ1u1!'lloleJ1.J".i".i!'J1n1A111".i 

L~!'J'l,-1, fl1".iaeJUfl1".i1~cl LL~!:fl1".iU1'Yl1".i\'11U l'}1U"J"J~lol13-li.Jruo7UtleJ\'13-l'Yl11'Yl!'J1«cl 

0. a., (LI O' 

'J6fl:l't1AU 

'IZ~m1::uu fl1t.1Jl1'1'l ~1'1113--IL UU3-l'Yl11'Yl!'J1«!'JflL~c11 lvlcll'tl'Yl'rv-1c11 mriil~ru~1 U1lol n'J",j 3-iyj 
L 'Ylm::a3-1 LL~::L 'Yll'I fa faM :ZuaaYc1 1 'Ii' n1".iauua'ltu\'11ut1e:i\'13-l'Yl11'Yl!'l1«c1 Tvic11 'ti'u1n1".ilil1c1~rumwri 

nv1L~1 a::eJ1v1 ilm13-1,J~e:iv1Ji'c1 LL~::ili.l".i::~'YIBm'l'l L~3-li.l".i::~'YIBm'l'l1um".imvi~e:i,J".i::a7u\'11umc11u 

bL~::Jl1cJUeJflGl7Ufl"1 lUL~eJ\'11'1113-lflfl(,le)\'j a::mn bbfl::1'1113-laru11iltUl'JtUJl1'1'ltleJ\'lm'li'u1n1".i bb~::-w~m 
.. q .. 

uR~1 mt1e:i\'!Gl1un 1 'ti'ilij191 Gl1itn 1 um".ii.l ntl'm\'11ue:i~1\'1~1'1rum'l'l q '/,,I q 

tfl," a{1'11.humJ~m,,:::uu 1111:1 mw 

1utl 'l'l.A. 2551 Gl1unu1'Yl1".i".i::uu111c1m'l'l i1111".i~v1Ll'1".i'1af1'1'Ylii1c1'11u lil\'ILLav1\'ltuLLeJur1'\'l~ 

4.1 lil7Ucl7\'l 

~1UflU1'Yl1'J".i!:UU fl1 c1Jl1'1'l 

CO-QA OFFICE 
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\J\'I~ 4 

~1un-u~'l'\11';i:::ut1rnl'lm'V'J LLU<1<11u1ut1e.JULt1(91~11:i-1f'Ue'.ilil'lle.J'Ue.Je.Jmtlu 4 a11'J<11u 1i1<1LLa1i1<11u 

Ut:J'Ue.J<I~ 4.2 

a11'J<11U'\J~'l'\1';i 

:rlilfl1';ie.J1~1';i 

a1 l'J<11U '\J~'l'\1 ';i 

:rlilfl11JJ3h1AU 

a11'J<11Ul'J1U'V'J1'1'\U::: 

l I • ., d I 1-1 cl' 
blill'JLL(91~:;:ml'J<l1WYl1'1'l'U1'1'1(91e.J u'U 

• a71'l<11U'\J~'l'\1';i:rlilrn';ie.J1~1';i '1'11'1'lii'1~1ri''U~n11rn';il'lie.J1~1';iLrn::amu~ n11u11<1fm~1e.J1~11 

amu~rl1un~1<1t1e.J<1:i-1m1'Ylmil'l ';i1mf<1n1';i U';i::a1u<11un'\J'l'lU1l'l<11u~u 1 J<1ml'llU LL~:::ml'lue.Jn 

:i-l'l'\11'Yll'l1im~e.J1ri'e.J1m';iamu~e.J~1uam'V'Jwfe.J:i-i1ti'<11u LL~:::i'.lwi.i'1~ l!JLL~rn11ri'L~1eJ1m';iamu~ 

tlel<l3-l'l'l11'Yll'l1il'lanlil11'J i'.l'U~~1m~1mu 27 ~'l,l, 

' 0. Q..I O ~ d' 0 V d(V O d aJ O CV c:::,, 

• a11'J<11U'IJ';i'l'\1';i~lilfl1';iJl:i-l'YlAU 'Yl1'1'\U1'Yl1'\Jt:Jlil'lleJrnnmn'\Jrn';ililLL~ '\J1';i<1';im~1a1u au1:i-1 LL~::'\J';inru 
~ ~ ' 

ml'lUeJ ne.J1 ~1';i m1f mn~11:i-ia::mlilLL~:: ti1:r liltll'J:: 11:i-1J<1n1';i'\J~'l'\1';i<l1UL ~eJm m:: tl1::neJ'\J 1tl 

lil11'l'\J~~1m~1u1u 66 ~u 
' 

• a11'J<11u~eJ:i-1u11<1 '1'11'1'lii'1~f'U~ lil'lleJm~mn'U fl1';i'U11<1f m~1LL~deJ:i-1e.J1 ~11 1::'U'UJ11l'll ueJ1~11 

~1.flru'M riuu 'Yl1<1L'l'11 Y1eJ1::'\J1mf1 LL~::~1J1ruin:ih1Au tl1:::ne.J'U1tl1i111'J'U~~1n1~1mu 38 ~u 'I q qJ q 

• a1 l'J<11Ul'J1 '1-1, W1'1'l'U!: '1'11'1'l'U1~f 'U ~ lil'llel'U l!)Lb~ n11:r lil'l'\1 LL~::: 1 ri''U~ fl1';j 1'11'1-1, W1'1'\U::: fl1';i'U11<1f mrnrn:: 

ilil~eJ:1-1 11:i-1J<1n11ilil'l'11(9117&ilil1ril'lu1?1tl1::ne.J'U1tl!il11'l'4~~1m~1mu 29 ~u 
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1JYl~4 

' 4.3 fl1'adi1b 'UUn1'a IP11'lH11 ~1"H{~T\J<n°l.l eh'l ~Hl.!::: 

1-1ru::1-11fil1atil{ 1iA'-run11amuu1€uLth1i1-1ru::~ 71u~w1,Nn1rua-i'1'111'Yl1:J1'11:J L~rnKu 

tb::n0uv111:J 4 LLe.Jun1n1· ~0 LLe.iun1n1aTftilC1An~1 LLe.iun1n11i1:Jn11An~1 LLe.iun1n1'\J1::C1a-1An~1 LL1;1:: 

LLe.iun1n1aY01:Ja-i An~1 L~0u 'V'l. fi1 .2500 1-1ru::1-11 matil.ftvi'i~HKl'I hl'IL ~1:Jua1 i'ltil~Vl'11;1l'!mrua-im1'Yl1:J1 ~1:J€u 

l ~ell U'\-tll 'I'\ ~l'l'U!)'U~ n111i !:J t Un11'Yl I?! l;l eJl'!aeJWlleJl'lit~ Cil R ru:: 1-11 fi11 a Cil{ 1 un111J ntl1 ::au n1J ru1n1~'V'l 

me1m1uu 'V'l.fil .2522 11 LLe.iun1n1" 11;foJ~1:JULtlu "m1-11n1" '\J1~n0uv111:J 11 mr11n1 1 aTt111n1 

tuu 'V'l.fil. 25471vi'LL'lfoci1m1nn11'lleJl'IRru~1-11fi11aCil{e10mtlu 4m1-11n111ilLLn il'l-d' m1-11n1 

'l'linijtil1n11ae1mrn::L'Yl1-1fafo©n11/fo~1 m1-11n1A"1'U~1?1UCil~LL"1~m!JA"1UAn~1 m1-11n1uT1:Jm1:Jn11 

i1,1n11LL~::1-111mtlueht1'Yl1l'ln11An~1 LL"1~mr11n11imL~::ijCil1'Yl1:J1n11An~1 1-1ru::r11fil1aCil{!Kl'le1~~ .. . .. 
'1'\,1,'\,1,'V'l(!!11'Yl l'llCil'U~a-11'\,1, i'.:11i!~'\J'\,1,~~1mwit~CilJl'liu 2,983 RU ~7'\,1,'J'l,1,Rlli11i111il 346 R'\,1, ll"1::~1U'J'\,1, 

'l!R"11m 280 R'l,1, LL"1::~n11u-rufo11'1a-s'11'1n11u~'l'l111-1ru::v1l'ILLa1?1l'll'l,1,LLe.iu«l'I~ 4.3 

illJ.1::rrn 1111111h~o HltJ.I~ 

(~ j.l •::. I p L ,- - - - - 7 fl0l'Ofjllilll111~llfll1flil ) --

' -----------

1

,- !1101'1! l!Hl t "•., 
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<U <U <U<U'\ 

r1rumV-1Ltlu~c1e:ia-1fu1u1:iun1~LL~~u1u1n1~ r.Jii1nf.J~l'.l1u%'mu:i~1..zu~m11n1m1ml'.lit~1o11a1n{e:i~1l'.I 
' 

IPlm iie:i\'I ~'\J'Yl'\J1'Yl 1 um1ih.t1Lb~:Lbm'llu(!JV11l\'I r1a-1 

Rm: "1 uic1u1c11um11i11Lititl'.l1Uli11ue:i1m1amu~ L1J1cJL'll~1\'l'\J~-J'Ylmc1ue:ina-t1®LLt'l lill'.ltf u 
uic1u1c1 ~\'IL tlu1:c1:lu 1 L~e:iu 3 L~e:iu 

. V\U'Jcl\'11U~lil1bUU'11U!i11UeJ1fi\11i:1'11U~'lleJ\'IR'1.l:U~"11i:11n{ Rel V\U1cle:J1fi\11i:1'11U~ e)~Jl1cll(,l 

l'.l1uu~m1 LLt'l:e;1m1 !ill'.ILU'llJll'.llULLf.JUe.Jl'.I~ 4.6 L1J1c1V1u1c1e:i1m1amu~ tl1:ne:iu1tl1i11c1 4 rl1u 11ilLLn 
' 

• m1hl'.I a'.iV1u1~®LL~f n~1R11a-1a:e:i11J1e:i1r111amu~ 

• ·fo~1 R113-t'U~e) ~Jlcl a'.iV1U1~bro1u1:~'Yl1\'lb'111e:Je) n bbt'i:®bL~Zn~1m1a-ttlt'leJIJIJlcli11cll Ue:J1 fi\11 

• V-1Unl'.l1uim'1c1u~ ~V\U1~®LLt'l LL~: 1 ..Zu~m1Zurll'.I 

• ~1\'li11tl ~V\U1~®LLt'l1n~11~uutl1:ne:iue:i1~11 LlilLLn 1:uutlfumm1o11:uu1v.Jvh 1:uu 

~'ll1.fl'\J1~ bt1Ul?1U 
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1Jl'l~ 4 

' d 
'Yl'l-\18El11'11''Hlt11'Wl'l 

~ ~ , 
Y-1Un'11W11tl'JCl8Ulll 

1 unTJlihL itum11i11umRTH'lmu~ ~ m1:ii'11'.l'U~,;'Ylm c1u0 mi1a-n 1i11L itun111'.11u(9\1l'.l 'J 11i1LLri 

1'.17U'U71l'.lfn~11:::'U'U'1.h:::n0'\J01R11 l'.l1ufn~1R11a-H'l:::01lil Lbl.'l:::l'.l1uri1~li1Lla-t~l'.l tl~1n V\U . ~ 

Rru:::itL'Ylfilfil1am{ LUlil'Yl1m1ae:iuRfl'.ILL1n!Kl'.ILL1?1tlm1An~1 2508 Ltlmfom LlilcJL'tl~e:111 

"LLe.iun0a1:::~0a11mi:nlu LL~:::n11tl1:::n1ffmfa6'' 1?10m1utl vtfil 251711i1~~1::11nnq~~m~liliKl'.ILUU 

"Rru:::itL'Ylfilfi17ft(;1{" U'il'il'UUmU:::'UL'Ylfilfi17fl(;1{~01R11L~clU 2 mrl'.l i'hZe:il'.lfla-tlil filUl'JReJ3-1~1L(;1eJ{ . . ~ 

,-i'al'.ltli)u~m1LUn7"ie.Jfim~eJl?11(1 ') (i\~elli1'ilU~tlmrum1L~clUn7"ifleJU~'t-1Uft3YcJ ~'ii7U1U'U~(i\ 1,352 RU 

'ii7WJUfolt'U7'il7"i~ 58 RU LL~:::'\Jfol~7m 62 RU • 
Rru:::itL 'Ylfilfi11am{ ~L il1V1mm ~m UUeJl'.IFl m~1 lilt1JL umTW(?!lU 11n1~~'Y171'.lli17U'UL 'Ylfilfi17ftm{LLri 

ffl'.IRa-tflU'UflUUl'.l7U1~cl1?171'.l ') • 

O o ~ d o o' 

m,1111 L UU\'11Ul111Uel1~1'HH11U'WU el\'!~ ru:::m 't'1 AA1 i;{Gl'a 

I do o v d o. o"d I d 
VIU 1 cJl'.l7U 'Y1 li17 LW1,1,l'.l1um ua1 R11a mu 'Yl'll eJl'.l fol ru:::uL 'Y1 fi1 fi11 a m1 R e:i V\U 1c1m R11 amu'Yl 

mu~1V1u::: LL~:::fn~1m13-1tJ~eJli1.flcJ a~mcJLl?ll'.l7U'\J~V\11 LL~::u1m1 1?11'.lLLftlill'.ILULLe.JUe-Jl'.l~ 4.7 
~ . 

' d 'Yl'l-\18El11'11'J'1111Wl'l 

81UY-11'YIU:: LL'1::f rn,n 

1'111:!-IU'1EllllJ78 
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n1'Jf?l1dhtfl1'Jli11umr1THtmu~?Jeh'!r1ru:::itLY1AA11;t(,]{a'.l 2 LL'U'\J ~ei f?l1L'UUfl1'Jblil~'Vl'\.brnnu 

m~1u LL~:::fl1'Jlij1\'J'\J~,;'Ylm~Uelfl3-l1f?l1L'UUfl1'J fl~1'J~el 

• \'11u~mb~\'11um~1uf?l1Litufl1'JLeJ\'11lilLLn "11U'l'11r111a-J1;t:::e111i11u~1iXn\'11u "11mh"1 "11U 

fo(,]l1A'\;j>'U mru LL~:::\'11wfo1~1 "1113-l'U~el lilJl~ 

• \'11'\,l,~lij1\'J'\J~,;'Ylm~Uelfl3-l1f?l1L'UUfl1'J 1vfori \'11wfo~1r111a-Jl;t:::eJ11ileJ1"11'J \'11Ufl1~1ilLL3-l~\'1 LL~::: 

\'11wJe13-lLL 'lim:::'U'Utl 'J::: n ei'\Je11 r11 'J 1 um &~m.i 1 ~\'11um ~ 1 u hl 1;t1 m'Jt1'Yl111il 

riru:::vnruti~A1i;l(,]{LL~:::fl1'J'Uqj~ LU!ili;leJU'\>1ifl~(,\'j 5 mr11t111lilLLf1 Jl1r11ti1'Uqj~ Jl1"11ti1 

vnruti~A1i;t(,]{ Jl1"11'll1fl1'Jo'l,l,1"11'JLrn:::fl1'JL~U mr11t111;t~~ LL~:Jl1"11'll1fl1'Jl?l~11il U'il'il'\J'l,l,~~1'1,1,'JWi't~(,\ • 
5,160 r]'l,1. ~1U'J'\,l,r][U1'iJ1'Jl'l 127 rlU LL~:::~1U'JU'\Jr1~1fl'J 142 r]'l,l, a'.lbr1'J\'ll;tf1\'lfl1'J'\J~'\>11';ir][)Jg;'j lil\'1 • 

'I ~ !U I J' 
LLi;l!il\'1 bULLi;J'l,l,(;J\'l?J1\'1~1\'1'1,l, 

-- Rllll:tiPl'i'l"l'/l'!l'lJl11!JLU 

1---------~ 
1'lUfl'l'iLWill'l~~i!U 

111A'.i111'11nii 

111A'.j'l!1n11tiU1A1nl'ill: 

n1,Liu 

111A'.i1!1n11A'i11fl 

·•-. _; Rt11::rfrrn111~P1t~,­
~¥P11~~\U-Oj!IL1ti:P1m 
-ili.:iilUF1{1Jll'\Vil11!lLU 

·:-,·· ,_,.. ,·, ,' 

---------------~----- - I 
~'l~'llll'u~~u, 

V V .J 
- ~1Un11L~1\lU1Vl 

-~1UMUrll\l 

- ~1Ull1R1Ul111U~ 

62 



U\'lvl 4 

a1vri\Jit, Lt1U1 ti 1 'l,l,fl1'itJ~'Vl1'i:S' r,i fl1'i\'11'1,l,[il1'1,t,e:l11'11 'HH11'1,l,~tl€1\'I I'] ru:;vn &~ ti A1 at,\{ bb~:; fl1'i'\Jty~ 

~W1~\'lmrua-J'Vl11'Ylm~tl li]:;*Litu1'll~fl1'iWIMJU1'Yl'f'V'lmn'ifl1W11'WL'\1bflr,Jl']113-l'W{€13--lbrn:;~m1a-J 

l;l:;r,i1natJ1t1L 'l,l,f11'i L'll\'11'1,t, (,\~flr,Jli]'l,l,(,\'J:;'1'1Ufl~\'l.fl1'V'lt1 n~ru~~ J'l'l 1 'l,l,b~€J\'lt1€l\'11'1113-ll;l1tl\'113-lbb~:;1']113-l 

-nuaar ti 'i13-l ~\'I 1'111 a-Ja1 I'] ru1 'l,l,b ~ €1\'ltl €1\'I bl'l~fl\'lel 1'\,l, 1 ti 1'1113--1 l;l:; f,11 fl~li]:;'1ht1au' tJ !;lit, it, tJ I']~ 1 n'i'Ylfl ~1 tll 'l,l,fl1'i 
Q.I q q q 

fil1 Lit it,nlil m<s 3-l fl1'iL ~t1it,fl11a€JULL~:; nlil m13-l~L ~ mi ei \'I {,11 '1'11 ~ fl 1?11 ti ~-ii fl1'i'Y11\'11it,lil:; L tlit, 1 it,«fl~ru:;tiei-il 

1111:\'l.ru m flfl11L~-il'ifl 
' 

'1'1\-\1tl\'11'1,l,~lil1b'U'l,l,\'11U[il1'1,l,ii' ~€) '1'1U1tl\'11U€111'11'il;l[11'1,l,~ tl1:;fl€JtJ1'U[il1tl 3 cl1it, 11?1bbf1 \'11'1,l, 

n1rn1 \'11it,f fl~11'111a-Jtl ~fl r;i.11t1 LL~:;\'11mt11-t.J ~Ll'l'i'l'la{1\'11111u~m1\'11it,[il1it,€111'111amit,~r;i''l'ILU'-m~-il 
' V I cJ' 

tl1\'1~1\'IU 

\'l'lUfl'lWW'l'Y\'\,I,~ 

• \'11'1,l,'1'111'1113-ll;l:;ei1r;i 

,hil'n'1'1Ubill'll'1Un'l<al'lrut'l 
' 

d 
\'l'lUfl'll'ITH'lf:1'1'\Wl 

• \'11Wfo~11'1113-l'U~€l r;JJltl bb~:;f11'ilil'i11il'i 

• \'11'1,t,~bb~JJ~YIAU 

• \'11U~el bb~:;Ll;l(9l'\'1A\y'Ufl'iru 

• \'11'1,t,bUr;J-Ur;J€111'11'i 

• \'11Umit,'W1'1'1it,:; 

• \'11wlle1a-Ju11-il<s:;tJu'lh:;fle1Uml'l11 
' 

4.3.6 flt'\.!g/b.fHr'tlA1ttGl1 

1'lru:;u1i~A1l;lt,\{ lilW1~\'lfl'iru3-l'l'111't'lm~tl F1€l:\'13-l1'1,l,1it,fl11 90 ti 1tKri1bitr;it1it,LWf~a3Yt1t1e:J\'I 
' 

-w<s:;tJ1'Y1 a m~lil'W'i:;a-J\'I fl n bfl ~1 v5'1 e:i ~'IZ1 lr,it1m-il'V'l'i:;ni1mit, 1 ,,i' a a-JL~lil'W'i:;Llil1U'i3-l1\'I ALoeJ fl'ia-J'W'i:;m ,-..i .. 
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UYlfi 4 

ic1m'Yl'UL':i'WYl':i riYl'.IL':il'.IL;c1uLL'Vl'Yll'ltlll'.lc11 !iYl'.ILL1?1U 'Vl.A .24561i;i'iln1':i'Wfi),!'Ul LLf.'l::Ltl~c1uLLtl1:NLtlu~1i'U 

~'Unf.'llclb 1J'URtlJ::LJlin A1t't1n{ ~'l-'11 f.'ll'.I mru3-l'\'111'Ylcl1 «c11 'U'U~~'\J'U 
' ' 

1?1elm1uu 'Vl.A .2500 LJlinm r11a1n':i1~1':i!'l m .'illf.'lell'.I ~'JR'UB 1-1ru'\J~1-1ru::LJ1inA1a1n{ti;i' 

tlf'Utl':il'.l'l'\«nain':i Lrn::t1c11m1f.'l1n1':iAm~1Ltlu 5 ti 'l'l«l'.l~1rnf un1i;i'iln1':iLtl~c1uLLtlf.'ll'.I tlf'Utl':il'.l'l'l«nain':i 
'\ <U 'I <U 

L~elc1m~uil~~'IJ'U a:lm1-11n1~1'.11'\J~1?1nel'\Jl'Un7':iLtl1?1t'tel'U'l'l«n~1n':itJ11l'.l 1 1 O m1-11n1 Rel m1-11n1~f.'l 

~'J1'Ylcl1 Jl1R1'fl1LJlinn':i':i3-l Jl1R1'fl1LJli'flLRa:l Jl1R1'fl1LJli'fl'Vl[]n'l~A1t'tin1 Jl1R1'fl1LJ1in1'Ylcl1 Jl1R1'fl1 

LJlinn'Yl m1-11n1Lmlnel1nt'l1'1'\n':i':i3-l m1-11n1a;':i1'Ylc11 m1-11n1el1'1'\1':iL1-1:i'.l LLf.'l::m1-11n1~1L1-1il il~~uua:l 
' ' 

'ill'U'J'UUflin 1,179 R'U 'il1'U'J'URtlJ1~1':il'l 133 R'U LLf.'l::'ill'U'J'U'\JRf.'lln':i 123 R'U 
' 

1-1ru::LJl inA1a1n{ ~l'.IL U'Ul 'IZL U'ULL'l'\cil'.I R'J13-lf LLf.'l::LL'l'\cil'.leJ11'.101'.1 b uuerib'Ylll'.l'Ururu11ill'ULJ1in q <U <U QI QI 

main{ L ~el n7':i'Wfi),!'U1tl':i::L 'YlAel~1l'.lcTl'.l~'U L1?1c1riYl'.l 1~e.1~1n'Uruii1n'Yl1l'.ILJ1inma1n{rla:l~rum'Vl~l'.I :i'.l 1-1113-1 L tlu 

L~rl'Y111'.11'fl1n7':i L~cl'U'Vlfel3-li;l'JclRtlJ6':i':i3-lbb'V\l'.I 1n1~wi,'/,1n1':i 'Wfi),!'Ul '\JnL'Un bbf.'l::cl1c1'Y1ell?lell'.ll'1R'J13-lf'Yl11'.1 
' ' ~ 

1n1 n7':i n1':i1:S'cln7':i'\J~ n1':i1'fl1n7':i'Yl11'.11i11'ULJlinA1t'tin1 bLf.'l::e'il'111rlL~cl1'llell'.lbLnil'.IR3-l b ~el'Wfi),!'U11'fl1~'V-l 

L.n in A1 ain{ 1'!Z:i'.l'U'Yl'U1'Ylrlt11?1 L~u 1-um':i'llib LLf.'l:: L~ el'Ut'l &iLLnil'.I 1-13-1 LLf.'l ::in el'U auell'.l 1?1el n7':i-Wfi),!'U 1t1ell'.I 

'U':i::L'YlA ':i'J3-IJl'.ln1':i't'h'U'\.J1':il'.IAf.'l'U'Jfi),J'U6':i':i3-l 
' ' 

1-1ru::-i ~::lihLU'Ul'.l1u1n13-lm1n':i~1u 5 a LLf.'l::n1n1l'.ILLe.J'Ul'.l1u'llm-m'll3-lu111'.11?11l'.l 1 Ju ~1c1~11'.1~:: 

L tlu~1c1rll!)LLf.'l'Jll'.ILLe.J'ULell'.I Ll?lcl'l'\U 1c11'.11'Url!ii1L U'Ul'.l1'Uli11'Uel11-11':ie'lmurl Rel 'l'IU'Jclel11-11':it'lmurl eld . 

mc11111a1unl'.l1'Ubf.'l'111'Un7':iRtU::'1 lill'.ll'Ubbe.J'Ue.Jl'.lrl 4.10 • 

'Y\U'Jtle11f'l11!Hl1'\-\~ 

n7 ':i lii1 bit 'Un7':i li11'Uel1 R1 ':i e'ifll'U 'Vl'llell'.I R ru::LJlin Al el 1n{rlt '11lii'11'.1'\J~,J'Ylm mw nm lii1 L U'Un7':i 11i1Lbfl 

l'.ll'Ul!)Lbf.'lt'l'J'U bbf.'l::JJil't'lAU 1'.11'U't11 R'Jl 3-le'l::el11?1 Lbf.'l:::1'.11'Uii1:S'1?1bb3-lf.'ll'.I 

1-1ru::f~A1a1n{L~3-lnelriYl'.liuLtlu1-1fl'.ILL':im~el 'Vl.A. 2442 (':i.A .118) L1?1cJ'V-l':i:::'U1'Ylt'tm~~'V-l':i::: 

~ f.'l~el 3-!LrnhLli11el~lZ'J L UWJ'Y1':il'.l'V-l':i:::mru1 T 'U':il?!Lnl;l1'1 l '!Zb~3-l:S'l?lriYl'.I L':il'.IL;c1ua1'1'\1'\Jtln'!Z1?11n1'l11':i1'fln1':i 
q <U ~ q 

'V-lf.'lb ~el'U LLi'Jl1lell'.lelel ntlm1nn1':iln13-ln':i:::'Yl':i'Jl'.IIJ111'.11 b ~elt'lel'\Jl'U#'U~l?l'\'11cl~l'.l~:::nel'l1'Urn ~c1u~Jua1 b ~~ 
1n1~1nt'lm'UAn'hl1'll1':i1'fln7Wlf.'lb~el'\,l,Ll?lclt't:l-l\!':iru 
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~elm 1uu w. A .2491 f]'U1~ 1filL~\'IL'l4U"111:1Hhiqi1m\'ln1'J'IJ~'V\1'Jt.h~L'YlALwrwvl'il~ 1ti1'lll)u~ 

ntffl1'J~LWl:l'IJ'W'fo3-11'llti111:J'\Jl'li'l~~a'.ll'J113-lfm1m'hu1ru1um'J'llni'l'Jel\'I LL~~n1'J'\J~'V\1'JLia'.1~1mu q .. .. 

L 'Vll:l\'l'Wel ~'11li1ililfK'11'Jru::f ~ A1at,1{~u L U'il'\/11 ~\'ln'J(U3-l'V\11'Yll:J1'i11:J LL~~ 1li1L'il~ru fl11'V\U13-l1'ilUri'1'Yl n-ru-d' 
d-9 q QI q 

U'il~uua:im1'11'tf1~'1f'IJ~lil'lfel'\JLUn1'JLUlilaelumfo~m~1\'l 1 4 mi'l1t11 ~el ml'l1t11n1'J'llni'l'Jel\'I 

Jl11'11tf 11'111 mr 3-l'W'\,l,B';i~'V\11\'l'U'J~L 'Yl A Jl11'11tf1f ]'U'J~A1 auA1 a t,1{ LL~~m 1'11tf1 l'1 l'l :1-11'1'1 !:J1 LL~:: 

mw1!!-1:J1'Yl!:l1 llil1:Ja'.1~1u1ui'i~t,1 1,405 l'lU ~1mul'Jru1'il1'Jd 661'\u LL~~~1mu'\J"1~1m 96 l'lU l'Jru~"1 q q 

fK'1el~~nuu0'1~1ilii''1'9l L'llt,1'll'Yl:1-11u ~lilfl'IJl'lru~1A1n'J'J3-IA1at,1{ .. .. q 

l'lru~-r~A1at,1{a'.l'illil3-l'1'Vl:l-l11:J~'il::La~3-1af1'1it~t,1'Ylm::lil'IJ'll~ruru11ia:i"111:1-1f a'.il'J11mtluL~A'Yl1'1 dS q q q QI,:,/ cu 

1t11n1'J1uin'l!l-ru~\j'Jru1m'Ja1'll11n1 a'.Jmt,1'J]1U'J~lil'I.Ja1n~ 'llru~L~mnu1ia'.l~ruo'J';i3-ILL~~m13-1 

f'IJ ~ liltfel'IJ ~ell\'ll'J:1-l'U'J~L 'YlAtf1~ [il'Jl:J n1'Jci1 l:J'Ylel lill'l11:l-l;fl ,,fonl\'11'13-ILUJ'U'llel\'l\'11'\,l, 1i1:J (il1'J1 LL~::'\J~ fl1';j 

'tf3-ltl'\,l, 
q 

l'lill~"11li1rh'VIUlilLifii1LU'\,J,fl1';jt,l73-lLLt-J'\,l,';i~l:J~«u LL~~';j~l:J::!:J11 ~'V\U11:lel11'11'Jamu~ Lrn:: 

!:J1U'W1'V\'\,l,~ 1filfl1'V\'\,l,lil H 
'Vlit11:J\'11u~1ihLi'i¾'11Uli11uel11'11'Jamu~ ~el 'Vlit'Jl:lel11'11'Jamu~ LL~::muw1'V\u:: th::nel'\Jfil11:l 

'WUn\'11Wumn ';j'LJfl. l'\Ua1u Li1'VIU1~lat,1"1 Li1'VIU1~~';jfl1';j LL~::iXnn1W1'Jh\'I lil\'ILbalil\'ILULLt-!Ue1''1 
V I cl" 
'll1\'1~1\'l'\,l, 

,v QI I ,d 
'1'11'1'\V.1'11U1Elel1"111flll1V.'r1 \U1l:El1WVl1'11V.:! 

~Un'11WIJ'U1f;l TU.fl. "1V.fl1V. \'il1'1'\'U1~Lflli1'1 L'il1'1'1'1-11~t'pn11 unn11m1T 1'1 

n1'Jfii1Litun1'Jti11Uel11'11'Jamu~'llel\'ll'lru::i'iL'YlAA1at,1{a:l 2 LL'IJ'IJ ~el fii1Litun1'Jll?l1:J'\l\it11:J\'11u 

mt:J1u LL~::m'Ji1'1'\J~,;''Ylm1:Juelnmfii1Li'ium'J nci11~el 

• \'11'\,l,~'V\U'Jl:J\'11'\,l,Jl11:JLUCii1bUUfl1'Jbel\'I 1li1LLn \'11'\,l,l!]bb~fn'l!l-1'J::'IJ'\J'U'J::nel'\Jel11'11';i \'11Ufn'l!l-11'111:l-l 

'll~ellil.t11:J \'11ua1u Lrn::\'11U'IJ~n1'Jimn 

• \'11U~i1'1'\J~'hl'Yl.fl11:l'\,l,elnmfii1LU'\,l,fl1';j 1filLLn \'11W6el:l-lbL'cfm::'\J'\J'U';i::nelUel11'11'J \'11'1,1,fn'l!l-11'1113-l 

a::el11ilel11'11'J bb~::\'11Ufl1ililbb3-l~\'I 
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UYI~ 4 

1-1ru::1'YlcJ1 A1a1n-f11i11'\.J nTHleJ ,it, 1u U'VfYl6 AW.mi 2459 11nm uucl1w1'\it\'l~eh'I 1-1ru::5 mt"JA1i;!l?l{ 

LL~::1'Yll:J1 A1a1n{ LL~::L ti !ni;l[J'l,l,1'1i11'Ylcl1 A1a1n{ftu]1UL ;j [J\'11?)'1,l, ~1'1'1foiti!l1n 1 u1-1ru::LL 'v'l'YlclA1 a1n·fo~:: 

11'11n"J"J3-11'11i;!l?l{ 

U'il~uu 1'1ru::1'YlmA1a1nf1h::nfJ'\.J1i11c1m1-11'1i1"11\'I 1 14 Jl11'11'1i1 ~-n1n11afJmZ'1LU"J::!K'U 

,J~qiqi1uru,\1n ll~::u~qiqJ11i,j~~uru4'\1n 11illlfl J111'11'1i11-1ru1nA1a1n{ J111'11'1i1l!'l:i'l m1-11'1i1~h1'Ylm ml'l1'1i1 

vJ i!ln fl J11 l-11'1i1'v'lt] n~A1 a 1n{ J11 l-11'1i1 ll'l :flm l'lUl'l .fl11'11'1i1 OJ ru1'Ylcl1 .fl11'11'1i11'Yl m 1'11a1n{i11 ,J Jl11'11'1i1 

1'Ylcl11'11L'tl?l{'Yl1\'l'Yl::l~ .fl11'11'1i1~1ll'l:fl Jl1rl1'1iTJi;lin1'11L'tl?l{ Jl1rl1'1i1'il~~11'Ylcl1 J11 r11'1i11'Ylcl1A1L'tl?l{'Yl1'1 • • 
mwci1ml~::l'Yll'lLULa~'Yl1'1nTa°Vlm1 LL~::ml'11'1i1L'Yll'lLULa~'Yl1'1m'l'\1"J 

ii'rnl"11'1ru::1'YlmA1a1n-fli;i'f'Un1"Jn0/\'llu 11i1f.l~1nuru4'\1n 1uLL~1n11 10,000 r1u 1uu'il~uu:fliti!l1n 

4,694 r1u it'rnthir1ru::~1'1'1ajltlu5u!K'U s ~eJ\'13-l'l'\11'Ylmf1cJ r1ru::1'YlmA1a1n{a:l~1mur1ru1'i11"Jc1 433 

l'lU ~'111i11'\.Jn11au'Uauu'il1rn:5'1wi%1~LL~::~1\'ll'Yll'litr1n11 351 l'lU T1nc1:i'JTl'11'1L'lf1'1m"J'U%1"J\'11u lil\'I • 
lLL'l in\'I L ULlf.JUf,J\'I~ 4 .12 

.._· - .• _ .. ":. d'I'. ' 

'ath'I Fl ~'U lil iJ.1 el 

'U~'l'l1'a 

ti'~1f1Fl{U'IJ~~1~, · 
•. -~ ·' (. '.,.:,, \' ~ 1 • ... , ··• 

••• ;.;~,,V11~·< 

,,,.;-;_'-:-';,i',.-:.-.,,.·,_\;j;> 
"!~'.I\El11'11'Hi'11Wl'l •• . 

. -·. u~;rl,~wi'11\~ .. ·_. 

r1ru::1'Yl cn A1 a1n{-n1'1'1it'1~ L tlu6UcJ n ~1i1 ~1wT'U n7"J LlL'l1il'l'\1'Yl1'11'1i1 m"J LL~::JJ ~u qi qi1 Ll~:: 

1i'U~n1'J'Yl1il1'1i1~'v'l LUJ'U~eJ\'ln1"JLif>i1,J~n~11um"J'\'111icJ n7"Jtln0mmililu,i]u~md \'11Ui.'l3-13-IU1 n1'J 

u"J::~m::i'U'li1~lL~::1::i'Umm'li1~ Lrn::n1"JaeJUll~::nww1n1ml'Yll'llULa~"11\'I 1 

0 c. ii cl c. t1' 

n1':i~1 L UU1'.11U~1Uel1FIT'H'f tl1U'Yl'tleh'.IFI rug:1'Yl~1A1 Gf Gl':i 

Ulcl'\.J1cln1"Jlii1litUil1Uli11UeJ1rl11L'lr11U~~e]\'lr](U:;"j LUUn7"JL'l'i''U~n1J~a:lu1d:i'Y16Jl1'v'l Lincl 

~eJ'\.Jl~tn~eJil'11u~u,i]u~i11ui1u011'111amu~:fl 1'111m~c11~0\'111'\.J'l'\U1c1'11U"11\'I 1 ~eJill'lru:: 3 d1u lil\'ld 
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'Ul1~ 4 

ci'J'U~ 1 \'11'1-Hl1R1'HHl1'U~ LL!;l:!:cl1WW1'Y\'U:!: 

cl1u~ 2 \'11'\,l,~~'\,l,1 LL!;l:!:'\.J~n1JLR~el\'l~el1'Ylcl1A1l;l(Wf 

ci'J'U~ 3 \'11'Uel1R1Jl;lt11'U~'11el\'lel1R1W'Y\13-lq{l 

mbcJ\'11'U~lil1LUU\'11'Ulil1Ud ~el mbcJ\'11u011-11dl;lmu~ LL1;1:::mwvn'Y\u::: ei~mcJL!ilihlXfl\'11'U 

L1;1'111'Ufl1JRn!:!:"1 "1\'ILWlil\'IL'ULLi;J'UeY\'I~ 4.13 • 

, d l d 
sf'J'U'VI \'11'Uel1fl1~6'm'U'VI bb6lg:f11'U~1'V1Ug: 

L tlu'Y1t-bcJ\'11u ~f'U ~ !il'lleJ'U au 'Ua~umd L ~cJ'Ufl1Jl;leiu LL!;I::: fl1J1i cJ 1 m ~eJ\'1'11 ei\'I fl1J L 'l-i''U~ fl1J 

l,lJ'Jlill;lel'\.J °lleJ3-I !;1{1\'I &\lili\'ILL1;1:!:'\.J1J\'lffl'lfllil1'Ul;l161Jn!'ULJlR fl1J'l'11'9113-ll;l:::el11il'V1'U~ el1'°11Jl;lfl1'\,l,~ fl1J . ~ 

1 '1-i''LI~ fl1Jtl1'U 'Vi1'Y\U::: l,l 1;1 e1 mlil'Ufl1Jf n~11-111 ml 1;1 ei lil.f11:l ~\'I ei ~m cJL!il fl1Jl;lU'\.J l;lu U'lleJ \'IR ru:::1'Yl m A1 a l,l{ 
~ . 

L ~ei 1 '1-i':il fl1J~~u 1 lilfl cJil1W'11eJ\'l'YIU 11:J\'11u L tlumdL ~ mh::: ~'Ylflmw LL1;1:::th:::~'Yl fl i;J1;1 "1\'lt-r u~\'1~1 L U'UlileJ\'I :il 

'\.J 1-11;11 m~3'.lm13-1{ 1-1113-ll;l1mdt1 LL1;1:::1-1113-l'l11mruL ~ei 1 'l-i''LI~fl1J\'11Ulil1u&11\'l 1 L tlu0~1\'lm mL1;1:::L 'WcJ\'IWeJ 
• ~ u 

n'U fl1 J'11 m 1:J\'11u 'Yl1\'l 1111umd 1 '1-i''U~ n1d~:il ~ rum'V'l ~ei 1 u T!il cJti ei'U L'll l,l fl1J'lltN'&i\'11u LL u\'10 ei m tlu1i11u~1\'I 

1 lil\'1&101ud 

• \'11'Ulk)LL!;llil1'UR'J13-ll;l:::eJ11ilLL!;l::;lk)LL!;ll;l'J'U 

• \'11'U6Jfl1J • 
• \'11Wfo~1R'J13-l'Ul;lel!il.f1cl 

• \'11UL'l-i''U~fl1Jcl1'U'Vi1'Y\'U::: 

• \'11'U'\.J~fl1J'lfel3-l'U11\'I 

thu~ 2 \'11u'w'1n,1u1tb1;1g:u~n1~tr1~e1'1ale11'V!cJ1~1aG1-i 

:l4'Y\U1~L'l-i''U~ fl1';i\'11'U°llel3-I 1'.11'\,l,l;l-S1\'I "11ilLL 'U l;l\')l,lJ'Jli)l;le)'\.J\'11'\,l,ele) flLL'\.J'\.J\'11'U'\.J1J\'l'fo~1 LR~el\'l~el LL!;I::: • 
1 '1-i'i-i1u~ fl~11u\'11uli11uL1-1~0\'li:l01'Y11:J1A1al,l{vlLA~ \'11uti11u1 w-W1 rhil'.ILrn::: 1ww1L1-1~0\'la'.l0 \'11uli11u 

d .J • • I"' 
LRJel\'I fl 1;1 \'11'U"ll el 3-ILL!;l:!:'\.J1 J\'IJ:!:'\.J'\.JuJ'\.J 01 fl1 A • 

d ' 
a'JU'VI 3 \'11Uel1fl1~6'mU'n'llel\'lel1fl1~3-l'l-n3-lfl£l 

L itei\'llil1 flel1 R1J 3-l'Y\13-I fl fl b tlu01 '°11J l;l(I~ :ilftu ~ fl1J L'll\'11'\,l,3-11 fl R ru:::1'Ylm A1 a 1n{~l'.l 1mi'.l fl1J J(I 
''l,,l ~ 

'YIU 11:Jl'.l1u 1 un1d ~LL!;I 1i11u01 mdamu~tf um T!ilmQ'Vi1::: T!il cJ'Y\U 1 cJ\'11Ulil\'I fl ~111i1:::~ fli lileJ ~L Ul'.l1u01 R1';i 

a mu~ LL1;1::: tl1U'Vi1'Y\U::: LL~ i'.le11u 11il 1 Ufl1J'\.J~'Y\1Ji lil fl1J~ L tlurn m 'YI ALQW1::: i1 LL1;1:::0 ~'lh:::~1~01 md 

3-l'Y\13-1 fl{} 11ilcJ'11eJ'\.J L'll (91'11eJ\'ll'.l1U1i11u011-11':iamu ~~1'Ylf 'U 01 R1':i3-l'Y\13-I q,nt-r ui'.l il'.ld 
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tJY1~4 

• '1TWfo~1 A113-ltl i;leJ r;iJ1t1 l!JLLi;11~uu T mr1AU1'1'<il1tl r,i fl111i1111'<il1i111 li11UA113-l'U i;leJ r;iJ1~1 u~11i1 

bbl;l~'Ylf V1£J~'\,l,?l eJ\'leJ1 A11 

• r;Jbbi;11~'\J'\J 1 vJ.W1LLf1'1f!11'1 1~'\J'\Jfl?J1Ji'U1i;I 
~ ' 

• b~UbFl~eJ\'11~'\J'\J til'\J b VI ~'1 bbi;!~ li11'J'<il f!eJ'\J fl1J'l'11'11'\,l,?J el\'11~'\J'\J b~ el'\,l,L VI~ '11 'l'l 3-Y 

• ihu 1~F1113-lfl~ r,i1 flLLl;l~l!JLLi;I F1113-l'U i;I ei r;iJ1t11 um11i~vli 

• 0 ., d .1 ~ Ji d 'l d d d 

11 ~'11'\,l,bbi;l~'Yl1'\'l'\,l,1'Yl UJ~f!1'\,l,\'11'\,l,fl'\J w1 tlel1 Fl11 fl (11'\,l, 'Yl?lel\'I Fl ru~ 1i1 i;I eJ r,J'<iJ'\,l,l!)bbi;I b umru'Yl 3-l fl1'j 

tlfotl1'1m1tlZuvf u~1'li'aeit1?JeJ\'IJ11 A1'll11?11'1 '1 ~m 1ie11 m1 

VI.A .2459 V11~u1'Ylf!a-lb~'<i!V11~3-l'1 fl n Lfl~1 L~1e1~'1Z111i1m'1 V11~mru1 T tl1 r;JLfl~T'l 1 iamtlm 
'\~ <U '\ 

'LJ'j~~~j1'\,l, LJ\'lb 1~'\,l,'IJ111'llfl11Vli;!b;e]'\,l,,'\,l,b tlu ~Vl'1 i;l\'I flJCIJ3-l'l'l11'Ylmit1 LJ\'lb 1tl'\,l,cJ'\,l,(il'jAfl~1 rh 'U~~'\,l,3-l1 
fl O rf' I O OJ J-' 

b u'\,l,Fl n!~'J A1m13-l A1 fl li11 bb 'Vl'13-l'l'l11'Yltl1i;I ~'\,l, 

'U'<il~'IJ'\,l,~Jl1Fl1'll1~'1f'IJr:ir;i'lleJ'Ul'\,l,fl11btlr;Jf{eJ'\,l,'l'lifl~(il'jl?\1'1 '1 12 Jl1Fl1'll1 ~el Jl1Fl1'll11A'JflJ'j3-l 

LA~ m A1'll11 A1m1mA~eJ\'lfli;1 mA1'll11A1 m13-l 1 vl-W1 m A1'll11 A1 fl1W Tmn mA1'll11A1m13-lLL'l'lcl'1 

J1 Jl1Fl1'll11A1 fl'j'j3-l fo'l'l~fl1'j Jl1 Fl1'll11A'JflJ'j3-l~\'lbb 1 r,J~el3-l Jl1 Fl1'll11A1 mwihTJ'<il Jl1R1'll11 A'Jf1J'j3-l 

ma:lei<iLdLLl;l~tll1i11b~~3-l mr11'll11A1m13-le:i lilfl1'1'l m1 m r11'll11 A1m13-lReJ3-lW1Llile:if Lbi;!~il1 A1'll1 
' 

it1Lr1~~fL'YlR fofo~ Lr;i~~~1muit~lil 5,791 AU ~1mur1ru1'<il11£i 312 r1u Lbi;1~~1muur1l;l1m 286 
' 

Fl'\,l, r1ru~1A1m13-lA1fllil{ i#\'lel~~(l'\,l,'\,l,eJ\'11r;J'U\'1[91 i;lr,inur1ru~fliiA1fllilf ~el1Fl11J''1'1'l3-lr;J 29 'l'li'1 
~ ~ ~ 

Fln!~1 A1 fl'j'j3-lA7f{(il{ *~R113-lb U'\,l,b~ Al U.fJ~Jl1 Rbel b~tl b U'\,l,bb'!'\ cl'1Fl'J13-ljbbl;l~e)1<J8'1'tlel'1bbcl'\,l,~'\,l, 

Ltluamtl'u~e.J~lil1A1m~~ArumV1 Lbl;l~Rruo113-l ~uon'<il?JeJ'1Rru~"1 ~ 5 'lleJ ~ei 
' ' 

• a-f1<i1mm~~r1113-l{ ~'Ylfl~~ li113-l3-l11i11lii1u1u1~iumm'll1~ 
~ ~ 

• Lfl~3-l a-f 1'1it~ li11 ,--i\ tlu tl'ru41 lil~ a1 m 1a r11e:i<i lilUeJ ~1'1 ~ r1 ru 0113-l 
' 

• '4 mil fleJ<Jl'l A113-lit '!'la-lv11u1A1m1m ~eitl1~ ltl'llit'?Jei<il'1R3-l 1'Ylt1 

• ci1~ leJUeJ'11'1R113-lf nua1011ru~b ~el~'Jtl'W lnl'\,l, 1l'1 A3-l 1'Ylt11 tJ ~fl1'j~\'IVl11il'\,l,beJ\'lel~1<Ji\'l~'\,l,1 '\,l, 

'U1~'ll1R3-lfofl 

• '1'11'4'Li11<lbbl;l~ftua1uAi;1'U1'1MUo113-l 1 'Ylt1 

o o tJ d a ,,, 
fl1"aln1 b UU\'.11Uln1Uel1"11"H'f mU'Vl'tleh'.1"1 IJ.!~.1 A'J fl'a'a3-I A1 t-!Gl'a 

~1 t1u~m1 LLm:~1 m1<ilLe.Jm tlu~ n1'!'lur;i LL u 1uTt1u1 ti'!'\ i fl?J ei\'I A ru~J-'1'!'\ 3-l r,i 113-lJ-'1 lb u 1u Lt1u1 t1 

a1'!'lf'U<J1'\,l,li11'\,l,el1 r111amu~vi'1t1 lr;Jt1W'<il11n!111<llbe.J'\,l,'<il1 fl'l]e)~i;I bbl;l~f{~~ ~~ fl11bn'IJ'UWnfl".h 3-lfl'\J 

lb '\,l, 1'Yl1<l bbi;I ~ R113-l R r;J l {iu ~'Yl1'1~1 tlel1 f11'jf{ mu ~'1'11 fl1'jbf{'l,l,e] 

' ' ' 
'l'lU1t1<i1u'Yi lii1L U'U<i1'Uli11'UeJ1r111amwri?Je1<ir1ru~"1 ~ei '!'\U 1~e11r111flm'U'Yi LLi;!~muV11'!'\u~ 

ll'U'1eie:imtl'U 2 '!'lmr;i<i1'U(1l1t1n'U ~ei '1'lmr,i1mm13-lA1f!!il{ Lrn~'l'lmr;iauua'Uul'!1u1~uumw11V1 i<i 
' ' 

lbflr;J\'ll'\,l,ble.J'\,l,e-J<l~ 4.14 
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UY\~ 4 

lil1U"i~'\J'\JeJ7R1"i 

~~/ 'IIU1vlltH1) 

• \'11'1-t'l~'U'U 

lil1U\t'U'\J 

11'11n11~ 

lil1UeJ7R1"i 

<tmu~ 
v11wfo1!f1 

R'l1~'U'1€Jv111tl 

• \'11u~11:J~1"11111LLri ~1\'!Lrl~el\'lufrn:nmA ~111'\J1::'\J1 ~111TmA'V'l'\'1 LUl~~1"11vHh (tn~ru~m1 
0 fl 'l ,!' ., ) 

'Yl1\'11Wil~L uUn1';i t!)LLl.'l LLl.'l~lil'J11il'1el'U b UL'Uell'llilU 

• \'11U'Y11rl113·Hl~el1lil'U~L1f;Uel1rl1'J 1 2 LLl.'l~ 3 

A1'1lil'J11il1'J£Jel1mru n(l~ru1m~ riru'U~rlru~'V'l1ru'Zl!:JA1'1li11 Lll.'l~nWUqJ~LU'131°'mfu LU 'Vi.A. 

2510 11iTIL~3-I Lll.'l~L'1Uel Lrl'J\'l m11:Jn:j1U~LLe.JUn1'Zl1LA'J~:j A1'1&11€uL tluriru~LA'J~:j A1'1li11(11el~Vl'1l.'ll'lmru 

a.t'l'l11'Ylmi1:J LLl.'l~amm1An~1LLV111'Zl1~ LL(11'1mm1An~1LL'l'll'l'Zi1~1111vllil11ru1mi'n~li11m1An~1'llell'I 

Tr1111m1i"1nci11LL~1a'.lr111a-JL~wh V1tnali11Ju a'.lr111a.1r1~11:Jr1~11n'UV1tnali11m1An~1'llel\'!LLe.JUn1n1n11 
~ ~ 

r1t11 riru::f:j A1'1li11 el~3-11 n U1~1il~'Wlil1'Jf;U1'J13-I n1'Jr;J1L UUl'l1UL?l11i111:JflU ~\'l~l'IL~el\'13-11 'l '!1~Vl'1 l.'l\'ln1ru 

3-l'l'\11'Yl!:J1t1:Jvl1i!11ru1anr1f\'l (11el3-11L~el 'Vi.A .2513 a'.l'Vi1~11'Zln(l~~m~1nl11r1ru::LA'J~]A1'1li1TIU 

~Vl'1l.'ll'I mrua.t'l'\11'Yll:J1 Kt1 1lill '1-i'L 'l'll,,le.J l.'l L um1'\J1::mA'l'li''V'l1::11'Zlm1~~ n1Q'U'U!il\'lnci11 L itel11lil1n1'Zl1 

LA'J~lliA1'1li11 Ltlu1'Zl1~a:,iru Lrn::~1LUULUn1'J111'1LLe.JUi~u1'\J1::L'YIA '\J1::mi'Ufl'U'llru::Ju LU'U'J::L'YIA 
~ u 

1Y11:Jt1\'l'll1lilLLrll.'lU~'L~mn1rum\'11111uit~1u1umn Llilt1'lu#mL1rntllil'1elU 4 LLe.iun1n1 Rel LA1~lliA1'1li11 
~ u ~ 

'Yl(l1!1-~ lA'J1!1-:j A1'1li11lZ~u1 n1'J LA'J1!1-:j A1'1!n1n71L~ULLl.'l::n11r1t\'l Lll.'l::LA'J1!1-:j A1a1n{1::'l'\'J11'1'U'J::L 'YIA 

Ulillil'Uua'.l~1muit~1n-#\'liu 1,722 riu ~1u1ur1ru11il116 64 riu Ul.'l::~1u1u'Ur1l.'l1m 88 riu • • 
o ie. ~ d o-

n1':i1?11 L 'U\Hl1'UUl1'Uel1~1':i6Hl1'U'Yl1leh'I ~ ru~LA':i~,12 A1 ff Gl':i 

' ' ' 
'YlU1!:l\'11Wnr;J1Ll\U\'11Ulil1Uel1rl1'J'1tl1Ul1'llel\'lrlru::"1 Rel 'Yl'it11:Jl'l1Uel1rl1'J'1tl1Ul1 Lll.'l::£11U'V'l1'1'\U:: 

elrl.fl11:JL'9la1urnl.'l'll1Un1'Jrlru::"1 'U1::nel'Ulil1!:l 'l'\3-l'Jlil~el 3-l'U111'1 'Yl3-11lill:J1UW1'1'\U~ '1'13-11 lilf n1!1-1rl113-I 
~ . . 

'Ul.'lellil.111:J 'Yl3-11lil'1tl1U~ !ill'ILL'1lill'ILULLe.JUt;Jl'I~ 4.15 
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"11Unb61'!J1l.101'H'ltU::':I • 

, d 
'Y\'\,IWB11'l1'ls1()1'Wl'l LLfl::l:J1WW1'Y\'\,I:: 

'Y\3-l'lfil!'l1'\,IYl1'Y\'\,I:: Vl3-l'Jfil1n'1,l,11'111~1.J'1Bfil.lltl 
d 

Vlmfilamwn 

unv\ 4 

fl1';j !i11dhtnT:i1i1'l\l.el1 Fl1';ii;lf;J7'\,l,~'1lel\'lFlru::LA'J~] r111;11n{a:l 2 LL'\J'U ~el lil1L UUfl1'J llilcl'l'\'U'JtM1U 

mclLU LLt'l::rn1i1\'lu~-JY1mcluelmnlil1Lii.urn1 fl~11~el 

• \'l1'\,l,~'l'\'U'Jcl(l1'\,l,Jl1cllU!i11LU'\,l,fl1';iLel\'l 11ilLLfl \'l1Ufo~1Fl'J13-li;l::el11ilel1Fl1'J \'l1Uffl~1Fl'J13-l 

'1.foel!i111cl LLt'l::\'l1U'\J~fl1'Jtl'\J';itl 

• \'l1'\,l,~lil1(l'U~-J'Y1mclUelfl3-llv11LU'\,l,fl1';j hfan \'l1U'llel3-lLL'lfm::'U'U'l.h::flel'\Jel1Fl1'J \'l1Wfo~1Fl'J13-l 
., 

1:1::el11i1iel\'lu1 LLt'l::\'l1ur'hi1i1LLa.lt'l(l 

F1ru::At'l'llm1a.lrt11;11n{ LU li1'1'11fl1'JL 1clurn11;1elm::iu'll~ru ru11n1L tluF1ru::~ 15 '1lel\'lli1Vl'1t'l\'lmru 
~ ~ ' 

3-l'l'\11'Y1cl1icltl fl1'JAfl~1 2526 L UUULL ';jfl l!i1cl'UlilfifUUa:iJ11F11'lf1~(lf'\J~ lil'llel'Ul Ufl1'JL ti (iJi;lelU'l'li fl~!n'JllJ1\'l '1 

4 mF11'lJ1 Rel mF11'll1~~cJ1\'lr1Am'.l mF11'lJ1Y1AuAm'.l mF11n1m{lclAm'.l Lrn::mr11n1u(]i'.iinAm"l i1 
'<ii1U'JWU~!n 669 FIU \ii1U'JUF1lli11i11'Jtl 48 FIU LLt'l::~1U1Wl,jFlt'l1fl';i 27FIU 

Fl ru:: Flt'l'U fl';j';j 3-l A1 a 1,1{ a'.llil li13-1\'l'I'\ m cl~L uu 'I'\ i fl ln13-l'U ru i51U'llel\'lli1Vl'1 ~(Im ru 3-l'l'\11'Y1cl1 i cl Rel fl1';j 
' ' ' 

'\J flL 'LI fl Lbl:11\'l'l'\1 '1'11UU1'J(l bL~::cl1cl'Y1el lill'\113-l-f nu fl1'Jbl:1~3-lt't-f1(1"1 f;\Jfi';j';i3,ll iu rui11n'1Jel(l Fllli::LtlueY q q q qJ ·q QJ 

L vi cl'\JW1el 3-l li11 cli;l !iitlru ru1 F111 a.l1~u 'U11 ~1 Fi'ru ~\'l Rel m13-l{L vl el F111 mlil~ru'll el\'l'\J r1 Fl~ LL~::«\'l Fla.l au 1rKLLn 
QJ GI QJ QJ <U CV q 

Fl'J1 m el'U{ LLt'l:: "1113-l L ~cl'J'li1 ru 1 Ul:1'J'JW1'Y1 cl1 fl1';j~ ehu 'J mh:: fo'tlifan fl1'J lil1 L ii. U~1 In 5'JUFI f;\Jfi';j';j 3-l~ 
QJ QJ • q 

eJL1clue1'{-w\'la:iLL~::c1mtluw1t1~1i1::rnel\'l'U~flr:l\'l Rel F1113-l-fiflinULel\'l LMel~Li;l3-lel ~lil~L~a.l1;1{1\'ll;l'J1f>l 
<U QJQJ qJ qJ (IJ qJ 

'Jel'\JFlel'\J 1in~in'Jel\'l a'.iL'l'linr.rn fu~lil'llel'U L'i1urn1ru1fl~ i1At'lfi'J'J3-l LLt'l::Lflcli;l~:: Lvlmrn'll1::1cl'llU51u113-l 
' 

LUt-t.LL'l'l~\'l1:111\'l1:111fii'\'l1UAt'l'llm13-l tfit1l\'lF1a.lLvlelrn1'\'11uti11\'lAt'l'll1~u511a.l'llel\'l'll1~LL~::u1u1n11ii 
' ' 

L itel \'llil1 fl'Yl1\'l Fi ru:: 13-l1rKa:lmb cl\'l1u~f 'U ~ lil'llel'U\'l1urK1uel1 m11;1mu ~~'Ii lilLlilU ~\'l 13-lilu lclu1 cl 1 u 
fl1'J'\J~'l'\1'J'illilfl1'J\'l1Uel1F11'Jl:1t11U~ 
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UY\~ 4 

LUflTU'tleh'ln1'JU.Q'U~\'l1u lil:;:Ltlu1u1u~n~ru:;:'l'l7n'WrnlileN1u~L~1:1·n1eMLffu 1.'1mmnR1'JL~1:1u 
,.'j t ., .J d .,~ d d d • d 
IJ711il 'Yl11il 'YlW l,leNn7'J·am-m'll:l-l lil:;::J-ln7'JLLlil\'lblill:Jl,l';i\'l:J-l7'YlLfl't11'4n7'Jfi!ru:;:"J L'Wel'Yllil:;:Y11l'Jel\'JLLl;l:;:'t]e) 

\'l'UU';i:;::J-l7ruLUn7'JU!)'UA\'l7ULtlUn'Jru1u hl1~a'.ln7'Jl1,1~1:l:J-ln7'J'l'l~elLLi:JUl'l7ULUn7'J'U1'1'l7'Jililn7'J'17U 

i<lmh1 H1fou 

' d 
'Y\U'Jtlfl11'\1"Hlt1TWl'l 

L itei\'llil7 n'Ulillil'UU 'W'J:;:LliJ7'VI fl1ULueJ 'W'J:;:€1\'l RL!il7 ~Hru ru1~u 1~-r 1,1u "J 'Yl'J\'l A n~10 ~~ R ru:;: A flu n'J'Ja-1 ' ~ 

1-111;11,1{ ~'1'Y111 iu1L 1rue11 fi17'JL ~1:1um1:11 uRru:;: 1 U'U7\'llillil LLfl:;:'\.J1L 1ruie1'11.J'J:;:-nu'tle:i'1011'17'J Afltl m'J:1-l 1 
' 

lil:;: Iii ell'! a'.l n7'J,r n'H-7 m1 :1-ltl fleJ lil.fl 1:1 I1i1m1ne1\'l Rf n'lJLrn:;: ~ n7'J'Yl7 R17 :1-li.'1 :;:01 lil LLf!:;:~1u 11:1 R11 :J-l 1.'1:;: lil'.l n ~1 '11 

LtluvhA'H-

fi1 ru:;:f1mU1,11:J n'J'J :J-l A11.'11,1{ ~Vl'7fll'l m ru :J-l'V\71'Yll:J1 ~ l:J L ~ :J-l !i1Ulil7 n n7'JL ~ l:JUn7'Ji.'1elU 'Yl71'! 1717U 

1.'1mu1,11:1m'J:l-l 1u1Y1m~mY-11:;:t/1'1 L~e1tl~'YluAm1'll 24 73 ~\'ll,l'J\'lnuf111;1aY1:1'tle1l'!'W'J:;:mY11.'1m~lil 

'W'J:;:tlmniw!10~'\Z1 fa1:1~€17lil7'J!'JU1'Ja L'Wfi'lh:;:1.'11Y1 ~~1L~liln7'JAn'H-1 lil1ntl'J:;:LY1AeJ<ln(l'H- Ltlu~1;10u 

Ulil~'Uua'.lmR1n1~\'l,r'\.J~lilne:iu1um'JLUlil1.'1BUmf nij1,1'J~1'11 6 mR1n1 ~0mfi11n1 

1;1mi11,11:1m'J:l-lm 1:11 u mR1n111'1Lli:Jum RLlfi:;:d'.10'1 m R1n100 mL'U'Ue11,11.'11'VI m'J:1-l m fi11'll1fl:N ' ~ 

1.'1mi11,11:1mw Llf!:;:mfi!1?11lR'Vln7'J a'.1~1u1uit~1,1 1,627 RU ~1muRru1lil7'J!'l 104 l'IU Lrn:;:~1mu 

'URfl1m 73 RU Rru:;:"J t\'le1~~auuY-11m1'Yl l'tl1,1'1.JY1:l-l1u ~liln'Uh<ll~1:Jul1,1~1:1:l-le1lil:l-l 
q qJ Q,I 'I 'I 

Llil1 t1J'tlel'1\I fi1 fi1 f!LLf!:;: t'l\'l fi1 :J-l 

71 



\Jl'lyj 4 

n11 iii1 bit 'U\lT1,wi'1ue.11 R11 a mu~!lel\l R ru:;"J 1 'IT m1i1\lu~,;'Yl\il1 run 1:1-uel n mt/11:1 iii1 Lit un 11 

U1{lel ~1{l b ~elfl 1'1Jl1'l:;f11'l'i11\l1'U!iel\l'W'Ufl{l1'Ul 'U:l--l'Y\11'Yll:l1il:l L!'11:l'\'l'U 11:l{l1'UeJ1 R1'li.'IC11'U~eJ~Jl11:llrti' 

~1'Ufl{l1'ULfl!l1'4fl1'lR(lJ:;"j lil\lbbi.'11'1\ll'Ubbt:l'Ue.J{l~ 4.17 

' d 
'\'1"1 El 111 l'l1'Hltl1U 'Yl 

n11 &i1 Lit um 1m1ue:i11-111!.'I mu~!! el\l R ru:;ari1i1 (,ll:J m1 :1--11-11 a (,l{ Lb ·1.fo b tlu\l1u 5 th:;u-m 
lil{l~elhHt 

• \l1uf n1s-1R11:1--1a:;e:i11,1 T1,11:1~n11riTvm1,1~u~1un11'111R11:1--1a:;m1,1 1 RU ~el 1 iu T1,11:1-U\il~'Uua'.i 

Li1'Yl'U1~1fl'ts-11'1113--l!.'l:;€J11,l ~1U'JU 16 RU 

• \l1utl1\l a'.ltl1\lth:;~1Rru:; ~1'U'JU 1 R'U bbl;l:;~n11i1\lU~,;'Y1Jl11:l'UeJm'll13--111!Jbbfl'l:;Uui'h'1f?l b~el 

(,\'l'J\il!.'lelUfl1Tthnu bb1;1:;R11:1--1'\.J1;1ell'1J11:J b~elu1;1:; 1 R-f\l 

• \l1 m:;uu'\.J1:: fleJUeJ11'111 ~ fl1'l~1{lU~~'Y1Jl1 l:l'Uel flb'll13--11 I!] bbl;l'liel 3--lbb 'll 3--l{l1'U 'l :;uUU1\lel ~1\l~t/111 

'\.J1:;~1Rru:; hla1:1--111rirh 1m 

• \l1'Uri1il'1bb:l--lfl'1 ~fl1'llil1'1U~,;'YlJl11:l'Uelfl:1-11~1bit'Ufl1'lb~elUl;l:: 1 Rf{l ll'11:l'l'11ffqicy1bUUb'Jl;l1 1 ti 
• '11'U1fl'ls-1R113--l'Ul;le]l,lJll:l a'.ln111i11'1blil1'1'\'U1~1fl'\flR113--l'Ul;le)l,lJll:J ~1'U'J'U 5 R'U l1'11:lbbU\lb11;11fl1'l 

'\'11'11'UelelflbU'U 3 t:til'1 ~el 7.00-15.00 'U. 1 R'U 15.00-23.00 'U. 2 R'U bbl;l!: 23.00-7.00 'U. 

2 R'U 

u W.A .2539 \i!Vl'11;l\lfl'lru:l--l'Y\11'Yll:l1~1:l1!ilb~:l--l'U'l!:fl1Al'Z1'1'1~fli.'l(,l'lffmbbW'Yll:lA1!.'l(,l'l'IJ(lJ'n(,l Q'\JU ' ~ 

'\.JfutJ111 2539 ~\lahdel'l'\1ll'l'l'1!.'lf1111'tl1b(,l;l:J:l--lff(,l'Jbb'W'Yll:l 'U;R~itn bb1;1:;r1~itn'tuff1,1cl1u 1 :2:3 L1'11:l 

R'lel'\.J l'l~ m del'l'\1'1'1~ fl~(,l'l1'ti1'Y11\l'Yl(]'l!l-~bbl;l!:'Ul]'U~rf11'1'1:l--l1'1 l 'U 5 Ubb 'lmbl;l:;b ti 1,1 fo ma1 'ti'itfl(,lU~1'1'Yl11:l 1m 

b~e:i ntln'\.J~'U~'Yl111r1~itn 't ua11:1ff (,l1Lt1:1\lb U'Ub ~el'U bb1;1:;a11:1ff (,l1L'Z1b tlue:i1m1el~1\l L1'1el~1\l'l'lit\lb ~m ~:1--1 

'\'1 fl'l!l-:;'Y]7{l1'ti1 tlw~itil (,llK{l L\iJ\i]:;elel fl 1 tJ'\.J1:; flel'\.J mnw 'YI~ fl~ (,l'l li]{l n·~11 11'11 tfo~ (,\ff (,l'J bb W'Yll:l A1 a (,l'l'\J ru on t,1 

el ~1\l~m i'f.e:i \l m ~{ju \il\il'\J'U 
' 
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Ul1~ 4 

r1ru:::ff lil1lWl'l'l1:JA1t'tlil{~m r11'll1~,rfutllil'lleJ'\JL itn7'llUlilt'tffU'l'l~nijlil'Wl11'.11 10 mr11'll1 ~el 

m r11'll1 m1:J1m r1A1t'l!il{ m r11'll1'V'l1:J161Y1m m r11'll1lt1ff'll1Y11:J1 m r11'll1 l'lf11:JA1t'l!il{ m r11'll1t'l~11Y11:J1 

m r11n1ff mu1fi mr11'1l1t'I~ Al t'llil1-luitl 1'll1Y11:J1llfi:::m1~uwucl' mr11'1l1el11:J1A1 t'llil{ m r11n1 ff m 
<U q q '\ 

ll'V'l'l'll:Jt'tlul'lrut'l'll llf1:::mr11'llllilf1~11'1'll:J1 'Ulillil'UU~~1u1wiU'\1i1 957 r]'l,l, ~1mur1ru11ill';i~ 149 rlit llfi::: 
' ' ' 

~1U1U'4rlfiln'l 268 rlit 

r1 ru::"I ~,J &u1u ~lil:::tJ ~ lilff lil1 ll 'V'l'l'l 1:JAl t'l lil'l'U ruil lil 3-l'l'll'U rui'i lilllfi::: lil'IY rl,1 ru 41 lil'YI i'.l r1 rum'V'I 
' 'l,J ' 

riru u'l'l3-l llfi:::lil'l'll:Jl'LJ';i'J(U l Uitr!l:JeJ 3-lf 'IJ llfi:::lil'll'.lfl'\J rl113-l(9leJl'.I nl'l'llell'.lffl'.I r13-l JI'.! L it'l:::lil'\J'U'l:::LYIAllfi::: 
' 

mmn1 ~ t'l{1l'.lr111a-il tlitl~ AY111'.11'll1 m11i11itff lil1ll'V'l'l'l1:JA1t'tlil-fllil1:J'Wlnlit1'4 mun l'litrl'Jl rh n111i1:J 

lilfieJ lillilU'U'l:::1:Jnl?l1'1l1r111a-i{~11i11'\J l ~eJ n7'l'\J~n7'lllf1ffl'.lr13-lllf1:::l ~el L 'l-i'lflliln7'l'WlnlU71'll1 nl'l llf1:::1'lll~'V'I vi ' ~ 

lileJ'\J t'!UeJl'.IULl:J'\Jll:J'llell'.l'LJ';i::l 'l'lAllfi:::l ~e) 3-l Ll:Jl'.lell'.I f>lr111 a-if fl'\JU litl'U'l:::l 'l'l A1lil 

0 a. V , d a., d' 

flT'W11bUU\'.11UGl1'Uel1Fl1'a!ilf;l1U'Yl'Ueh'IFIW~lilG11bb'W'YIUA1lillil'a 

' ' ' 
'l'l'U11:Jl'.l1Wn~ll UU1'.11Ulil1UeJ1 rll'lt'lr11Ul1'lleJl'.lrlru:::"I ~eJ 'Yl'U11:JeJ1 rll'lt'tfllit l1 l:JlU'V'll'l'lit::: llfi::: 

fn'IY1rl113-l'LJf1e)(i\Jll:J u1:::neJ'\Jli111:J l'.llito'lnl';i Unnl'JJll';jL';j(I ';j'LJJl. r1Ut'11U ~11'.1J11u Ufi:::riuimf:I !ill'.! 
q 

llt'tlill'.ILUUf,J'l,l,eJ(I~ 4.18 

m11i11litum11i11itmr111t'lrnurl'lle:il'.lr1ru:::fflil1ll'V'l'l'l1:JA1t'tlil{ afn1'1T'l'lii11:Jl'.l1itm1:J1u!il1litum1le:il'.I 

1:Jnvfa l'.llitf n'l!l-1 r111a-it'l::el1 lil llf1:::l'.l1un1ililll3-lf11'.1~L'll'il11'.1'\J~,;''l'lm1:Jue:i nm !illl uum1 

iihun\'11'Uba'2J1'Un1".il'lf.U~'j 
q 

'l'\u,t1e11A1"lftC11'1-i~ muw1'1'\u:: bb.id'm,1,1A,1~1.J.~e11i1.11t1 

"ltl.n. 1'1'1-ift'l'l-i 

4.3.14 FIW~elflU'aA1!ilGI{ 

1uu 2460 'V'l'J:::l'ill'UeJl'.ll:JllueJn'l3-l'l'l~WIJU'\,l,1'\'lUl';i'l,l,'\'l';i ~l'.llUUeJ6n7';i'\J~n'l3-l3-l'l'l11'\'ll:J1~1:J LU 

m:::m11'.lu'l'l3-l n7'l'V'l1:::e:il'.lf>lll 'ln 1lilml'.lil'.lriru:::5 n'hl'lAlt'llil{llfi:::1'1'11:ll A1 t'l!il{tu n7'lt'leJit 1 m:::1:J:::ll 'ln'lle:il'.I 

r1 ru:::eJ n'IY'lA1t'llil{llf1:::1'1'll:J1 Alt'tlil{a-ll'.lt'leJU1~1llil~l:J3-lll 'V'l'l'lfll Uitft1UL mu 1'lll'Yllillilt'leJU~ lrl~ vJflrnf 
q ~ 

~11'\'ll:Jl Jll'l!rleJl'.ln(]'IY Jll'l!rl~-fl'.llAt'I llf1:::'U'J:::1~Alt'l!il{ 

'Ulil~'Uitr1ru:::0n'l!r'lA1t'l!il{i'.l l l mr11n11lilllf1 mr11n1m'IY11Y11:J mr11'll1m'l!r10l'.ln(]'IY mr11'1l1 

'U'l:::1~Alt'llil{ mr11'1l1JJ~Alt'llil{ mr11'll1m'lru11n'hlA1t'llil{ mr11'll1uf'llqj1 mr11'll1Afi'Unl'lf1:::r11 
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Ul'l~ 4 

i11 R1'll7Jl7'\flli\~1Umin m R1'll7Jl1~71i\~1Uli\n Jl1 R1'll7Jl1~7 fi17i;lli\{ LLi;i~Jl1R1'll7'J';i'HlJR~L U~cl'\Jb 'Ylcl'I.J ii 
~7U'JUUfllil 1,889 RU ~7U'JURf:JJ71il71!'J 178 RU Ui;i~~7WJU'\.JRi;i7n1 109 RU 

q 

L ~ fl 1 i n11u~'Y\71'17U t1t1'1 R ru~efo~1 fi17l;l Ii\{ :ihh~ fl'l'1Bm'V-l LLi;i~'" 1 R17 mlil~ ru~l'l L ~fl\'13-ll cl R ru~"l 
~ q .. 

ili'11lilfl7'Y\Ulil'Ylfi1'1'171'.1LLi;l~UtclU7cl'Yli n T!ilcl';i'J~ li1'1"1fl 1 ud 

• cl'1Ll;l~~ rt n clJl1Y-l n7Tu{iu~'17Wllfl'1 ~1 cl LLi;i ~'Yiu 1 cl'17U 1 UFlru~"l T!il cl n11 m ~'il7 cl'17U 1 i1fll'.I R ruu ~ 

LLi;i~i1'YIUTl'IU 1cl'17U"171'.1 'J 1lii'~fon1l;{fu ~ lil'llfl'\Jbrn~LLi;llill'l filnclJlTV'lfl ~7\'IL~~~ 

• ,Jfuu1111~uun11'\J1~l;l1u111u n11~1mcJr111~l;l~1i11n 11~J'1n11~1i11i\1~ LLi;1~,J1~L~u~rn L~fl1i 

n711i17LUU'11U'l':jnlii'1u~,J1~fl'l'16Jl1Y-lLrn~tb~i;1Ue.Ji;iihL~lil 

• i;1UUi;1'4UL i'YIU'Jcl\'11'1,tL Ulilru~"1~1~~t1 nu'YIU'Jcl'11Umclut1 n LLi;i~ 1 u1,1111·th~L '1'1fif L ~fl n11L ~cJun11 

i;{flU 

• n111lijcl u~n111n1n11 LLi;i~-n1uu11'1Ai;1'\J1~u511~ 
q q 

• cl11Ll;l~~LiRru1'u11iJn11'Ylit'1lii'1u1'l!1n111i\1~F111~j m1~l;l1m1ri m1~riulil LLi;l~F111~l;lUL'u 

uu vf u~1ULL '1'1'1 Fl'l1 ~'YI i;i1 n'YI i;i7 cl )diversity) eJUL tlu511~t11~t1 fl\'! fi11 l;{ Ii\ {m cl 1 umt11 

~'4~clfi11i;lli\{Lrn~LUi;l7tl1~U~L~cl'Jifl'1 

• cl11Ll;l1~lii'1uL '1'1Fl fa fo ~l;l11l;lm '1'1fi1L ~mZ~u 1 n11L~clun11l;lflUUi;i~n711lijcl 

• i;1{1'1F111~«~-wule1u~1~'Y\11'1ii.fllilLF11LLi;l~F1ru~"l 

if7'Jt1U\Jl?..ilJ1\;t1iHlll.l: 

11W1'tt11Ul:p111t 

-v.'li1arrtrt1na. 

- v.\l11J;:;HM1t11;a-ancfi 

- 11\l1ei'l>Hhmt1i1 

n".lfli-tun:.11r1~ 

- Y.'l.i1&f1"<111\lil~ttli!ft 

-11-.hat\o"~ 

ni.rulr1111111ilflt11 

11w1uu1t:lil:llMJ 

n,.n.h:flu~e.imn 

I-----< 

,1~t11'I1i'l11 

,.,,~mf1111,,,10 
'11'i'11'1t11Ylil,;t1qt:1 

,1-:A151tlit'lit;:n;r,1f 

,,,~1,-,,Jilrna~1 
11~9li11ti7ieit1iMii'\1ffRf 

r1Wi1'1tli'r~, 

ff'iS\,'J1ITTn..lmrn~il'i 

i1~1'7fl1ll1R1f'li'if 

111f'11'11ni-1a~u.P.aud\rJ1J 

11,A"'hlfl'llllf'l::i-uuai'l 

J1ffli'1fl"\lllih:iuAn 

mhau1mi1-Jm1"iIB"J'rn,,lU 

~o'\,1o~mn 
~-u6011u1hma.:t11rauu'13~TIT:i1'01i 

~/JT;J~R~~li't,'1 

A~~mrnm'iil"H-~1fhll.: 

(nw:::,11H11111d 1\J1Etfllii\lnh:.flu~eu,1~} 

~flnr1:11\J1u~n.1t\J 

~!fR'7lJff'!'Ui'lli\ll 

- ~l<hnoJ,n1111\\1:1u'\l',,{ 

- ~-..ti'at"'.M"l.,_,.it 

'" ~fJl't$Eflll~liU'il;UH: 

- ~ ... &'iii1nmh:ln~,.i'h1't!:l~t:1~\I:: 

- ~i.;ifn·it1,ltt11t~i,1mha,; 

~,\lu?m,~tum 

){i)Tti:1?.1il{jfl\11'Ul-J1ft" 

L 'iifll'llil7 nfl1 m 1t1fl'1 lil ru~ 5 n~1 fi11 l;{ li\{,X UL tlum R71flU f n'IJ n11 li1 LL~Z n~1 LLi;i~ n11'lifl 3-iti11'1 (,) fl '1 
q .. q 

1lii'Zu n11~LLi;i'il7 n~L ~mn·it-y L tlwwLfif~ 1i111tf u uTclu1cJ'YI« n 1 un11u~'Y\11lij liln711'.11ulii'1ufl1m1l;lmu~ 
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unfi 4 

a-nn 1um&~dllill'l'J13-IL~cl'l'\1cl3-11n'l'\~mtlu\l1U~a:l1.fhnrua-nn 'l'\~eJcl1n'Yl1\lLlil1'1'\'\t'1~\l1UeJ11'11'H'lmu~ 

'il:::LLlil\l 1'\JcJ\l3-l'l'\11'Ylcl1~cl LL~'J'Yl1\la.t'l'\11'Ylcl1~cl'il:::L'U13-11'Yl1n1'HLli1'1lrneJ 1 iJ 

, d 
'l'l'¾'Wel11'11'H1r;l1U'\'\ 

1 um 11.ll]u~\l1Ulil1UeJ1 l'll'J fl mu ~'lleJ-11'1 ru:::0 m~'J A1 f11n{ 'i1:::a:l'IZ1mt 1 ~1 cl ~eJ'iZ'J'l'IU 1\l1UeJ11'11'J 

flmU~Lrn:::muW1'1'\U:::L uuel' 1'11'\J l'lWilLLfl 1 u 'U'il'il'\JUtl\l hla:iel''IJ'J'J'ileJ~L ut?i1LL 'l'\i,t{l,d'. n1'J{i]1L itUn1'JL uu~ 
Cl.I q (I.I q cu q qJ 

n11 ~Lrn m1 a.tL ~mJ'fo cl L~eJ Ln lil m1 a.t L~ cl'l'\1 cl L vl cl\l L~ nu'scl'il::: (i11 Lit um 1 lil'J clt,1'JLeJ\l LL!?\ th L UU\l1U~ 

~\lcl1n '<1'\J~eJU'l'\~m UU'\J~a-nru~a-n n 'il:::'Yl1 n1'JbbliJ{l 1'\JcJ\la.t'l'\1icl~i'.l'l'\'U1~f'U~lil'tfeJ'\J ~LL fl l ua1ult'u 1 

a I v d ~ ~J'd a 
m11n11'il f!eJ'\J\l1U 1:::'\J'\.J s11'11'J'il:::a.t m11n11'ilfleJ'\JeJ cl1\lUeJ clU fl::: 2 l'l'J\l 'Yl\lUL UeJ\l 3-11'il1 n fl mlil'il 

w1:::L 'YIWf 1nu11'tf fl lil1 '1 fl m a.t'\Jw11'tf n a-n ~Lfl ~'ilw1:::11 'tf lii1 Lit um~ fl ru:::5 nH1 A1 fl 1n{s ~1\lUeJ clU fl::: 2 flZ\l • • 
dV d d VI d t:a ~ 
'il\l i?leJ\l a.t m11n11'il fleJ'\J\l1U ";i:::'\J'\.J LL fl::: 1'111 m 'J cl'U'JeJ cl n eJU'Yl'il:::W lil'il m'YI n l'l'J \l • 

cl1UW1'1'\U:::'lleJ\lRru:::0nH'JA1fll?l{ a:i-#\l'l'\3-llil 4 RU 11i1Lbn 'J(lr5 ~1U'JU 3 RU 'J(l'\J'J:::~1 

"11LL'l'\U\ll'lru'\J~ ~1mu l RU bbfl:::a:lwun\l1WU'IJ'J(l 3 l'JU 

\l1Uf nH11'111 a.tfl:::eJ11il'iJ:::lijlilliJ1{1'\.J l'll'lflJl1clUeJ rni1m (i11L UUn1'J lii1cla'.lwun\l1U~1U'JU l O l'JU • 
LL1.fon11Y11l'l1ussmuurl1u 1 LL1;1:::'i!:::a:l'!Z1'l'lu11 u~1uJ'u 1 'il1n'\J~~'Yl~Li1m(i11Litum1Ltlu~1n11'ilf!eJ'\J 

l'l1Ufl1uLrn:::-0i1-nAu'il:::ilillil11'1'\J~~'Yl'il1nmclusrni1mv11Li'.tun11 ~l'ILUU1"111a.tf'U~lil'tfeJ'\J'lleJl'I 

'Yl1{13-l'l'\11'Ylcl1~cl llilcl'i1:::a:ln111.l1:::d1mrn'Yln 1 l ti L~elt,llil~Ul'illUm'JrneJiqiqi1LU1'1Zl'lrneJ11.l 
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1J'Y1~4 

n1'a vi1 Lit 'U\'11-u&i'1-ue11 R1'HH11-u~1 'UL'll M~'U~ m':i A m1,1'll e1\'l~Vl'1 ,Nm rua.im1'Ylm ~'i:1 : ~{u ~ ~'ff e1U\'11'U&11-u 

e11R1':iamu~ 'UL1:JU11:JlillWJ1R1':iamu~ 'llEJUL'llMl°l'J1a.i{u~~'ffe1u 'lleJUL'llM\'17-U 15m':itll)u~'11-u ·1fo~1n~ 

LLl;l~'U (1!'1'11 

'U'iil~'U'U n1 ':i vi1L itu'11-u&i'1-ue11 R7 ':iamu~'l'l~EJ':i~uu m 1:JJ11W l 'UL'l!M~'U~ n1':i Amfl'll e1\'l~W1 ~\'In ':iru 

a.im1'Yl1:J1i1:J a1m':imLu\'le1e1n1&lLU'U 2 n~a.i n~a.i~Ltlue11m':iL~!:l'U':i1mL~~011'11':i~1-un1;11\'I lil~a'l ~1'\tn 

U~'l'\ld'a ~UU n7 !:JJllWL U'Ut1 vi1 L U'Unl'a\'ll'U'a ~UU n7 !:JJllW LL~~ n ~ a.l~ L tl'U01 R1 'a L ~ !:l'U'll eJ\'I R ru~ 'iil~ a'J 

mi 11:l\'ll'U'll eJ\'I LL~ l;l~ R ru~L U'Ut1~Lrn{ U ~~'ff EJU 

~1'U1'Ue17R1'a 

'l'\½1!:l\'11'U'lle1\'1Rf;U~ 90 

~7UnU~'l'\1'a'a~UUn7!:l.f11W 53 

6 

9 

1 

2 

7 

5 

6 

14 

24 

1 

4 

5 

4 

2 

367,087.12 

276,944.77 

.!' d 
'WU'YHJ11'11~ 

20,796.04 

46,249.61 

10,000 

6,341.60 

20,772.77 

24,635.10 

7,427.79 

75,170.90 

79,282.88 

8,821.64 

3,663.28 

26,804.73 

34128.46 

2,992.32 
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U'll~ 4 

d 4 3 I ., d I 
(91717il'Yl . 'l'\'U1l'Ji17'U(i17'UeJ71'171l.'Hl7'U'Yl'lleJilLL(91~::Rru:: 

'r'\U'll:lB11'11'Htmwvl 

l'IN::LllatJA1.!!il{ 
I d 

'r'\'U'll:JB11'11'~ftC11'U'Yl 

'r'\U'll:JB11'11'lft(11¾-vl blil:!l:l1Wl'l1'r'\'\-t:: 

'r'\U'll:JB11'11'l.tmwn 

hli'lV1u11:1-.11u-vlfu~mnou'11Ulil1uo1F111.tmuviimL'ilU 

V1u11:101F111.to1wrl 

'r'\U'll:lB11'111.tmu-vl LLa::fm,J,11'1112-nlaom.111:1 LLa:: u.1UL'Yl'il LLa.turhmu LtfB11.t 'iln. 

'II ru::~ ~1,X mJ~'l'\111::uu n1 l'l.fll'W 'il::L 1J'U'l'\U1 t'li11wi\J e:i liltf eJ'Uil7'U1::'\J'\J n1 l'l.fll'W'II eJ u1V111'Yl I'll i t'l 
"11eJ'\J "1 ~ a-l n7 ') !ill L U'Uill'\,l, 1 '\,l,1?17'\,l,'\J~'l'\71'U lil n7')eJ7"171 a fll'\,l, ~ 1::'U'\J a1571 mlI.n "1 LL~::l'J1'U 'Wl'l'\'U:: q .. 

s J' G.I V d 11 d 1 ., !'I 
'Ylil'\,l,~ ffhlill!:'\J'Yl'Ul'Yl'l'\'\,l, 7'Yl'lleJil ~7l'JeJ71'17 da fll'\,l, 'YlLL~::m'U 'W7'1'\'U:: LLl'J n lil L U'U 

• L1JWtf\'l~'Uliln71LL~::'\.llj'IJ~i17'Ul?l7'UeJ7"171a(l7'\,l,~ 

• b 1J'ULQ'W7::~n7 fl'\J'\,l, Lt'J'\Jll'Jbb~::n11'1.llj'IJ~ill'Ul?ll'UeJl "171afl7'\,l,~ Llilt'Ja'i n11~7'1'\J~~'Yl'Ulil n71'il7 n 

m l'l'UeJ mi1 m'Yi1mt'1~i lil m1 b ~'U ~'W'UL uRru::i'i.~ A1 a(,]{ 

• b1J'U~th::a1'Uill'\,l, fl'\J ~1'\,t'n'U~'Yll11::'U'\Jn7l'JJl7'W 'l'\~eJ'l'\'U1l'l\'11'\,l,L'\,l,«\'lnlil b~'U~'W'\JL'URru::5m~Vi 

Ala(,]{ 

'3 d l d ., d I _l • I .., 
'ill n n11 A n"M-7 be) n a1 ')'\'l bba lil\'l'\,l, bl'l'Ul l'Jb n l'J1'1l eJ '1'17 'UeJ7"171 a fll 'U'Yl'll Eli! bb(,1 ~:: "1 ru:: b 'Z}'\,l, be) n a1 dU 1:: n'U 

~rum-w -wu-:i1 'ULl'l'U7l'l1?11'UeJ1R11am'U~'lleJilRru::~1'UL my a'lin"M-ru::i'1i1 
., d d ., .., ., 1 ., , . 1 J' df 

• b'U'UbQ'W7::il7'U'YlLnl'l1'1leJ'1n'\Jlil7'Un7t'l.ll7'W lilbbn eJ7R71 1::'\J'\Ju1::meJ'UeJ1R11 'W'U'YlLlilt'ldeJ'\J 

• L'\.fon71'Ulj'IJ~i11'Ubflilf'Ubrn::Lbm'll 

• b ·1.for.rn n11'1.llju~'11m::l'l::l'U'l'l~mQ'W1::wu1 

• L'U'U~t:.1~1imr11')at11'U~eJ~L'Uam-w-wfm-11'li'il1'U LL~::'l.l~eJlil.fll'l 

• !:J\'1'117 lil n713-iilb um ~e)\'I t:.l mb~::n7117\'lbbt:.l'U1?17'Un7 l'JJll'WL 'U1!:l'J::l'J11 tl1::fl'Yl5Jl7'W'lleJileJ7 l'\l')afll'U~ 
q 

n71'Y17 ii 7'\,l,b flil 1 n LL~~ L fl'1U e)" fl'U LL~:: t:.l ~ « a-l 'l 'Yl g-~ b~ l'J'l'll Eli! fl'\J'I'\ ~ e) a-Ju a'\¼'U ~"La~ mfa 5 fl'il Lb~:: 

nlilm1a-i'l'lin'lleJ'1Rru:: 
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I'! rug:'ti'um LL W't'lt1 l'f1 arwi' 

U\'l~ 4 

u fou1ih'l1ul?i1ue11F11-aamuii 

• L u\-1nT'l'llm-1u1'i'1 ti,\tJl'llL'i11'VIU1~1Jfl'11'1 ru::l'l'il'f1am{Lel'1 
' ' 

• tumru~rh1~ri\-1 ~'1'11'1'-jl'll'la.rntiueJm'lhm 

LUUm'i<1(,)~1t'll~1t1 m'ifl'4fn,;wiM1u ua::'11w1.h::nu"lrumwfhr\a1'1leJ'1 tmai'l 

n1'if11'Vll\i,\Ufou1mitl~Ltluth~'i::a::na1 hfor\ 'i::a::a11 'i::a::na1~ 'i::ti::ku 

n/a 

• ~'1Luu~n1'i-W1M1u1Y1fwmmmamw'l'!1'Lni,\l'l11~wfm-1 LLa::i'll'111~ 

a::m1nau1t1ium'iL'll'11u maeJm'ilum::mXn~'1mwim,Hu~~ 

• n1'i'l11'11uiuim,1,ru::ttl'1fu mnn111tl~1n 

• l'll~1m'i.:J1u 5 a. 

• m'i11'1urm'1leJ~LL~~ u11'1~1'1'l il1a~1'1'il::ti'.luil1aliJLLa11'1LLr-JiLn1'iri1~1meJ'1 

• LUl\n1'i'l-nu~m'i~ah.h::llr16111W 

• LUl\n1'i1J~n1'i~flflL'nLfli,\'\.h::lanu~'1~!,\'lUm'i1!,\n1'ii;!'Jl\n1'i'1elU 

• il1au~'V11'i 11a::il1m1'1LLr-Jmtlu~n1'Vlulilutamt1'Vlfln'11eJ'11'1UJ::-#'1m-1lil 'i1~J_, 

uTt1malil1u'11Uml'l1'i,H11u~li11a 

• i'j n1'if11'Vll\!,l LLf.JUn1'i'l11'11l\1JeN'Vl'l-\1!'Jfl11'11'i'1 a1U ~ ( i,\1'i1'1'U~'Um'11U) 

n/a 

n/a 

iun1'i1J~'Vl1'iililm'iaa1uil'il::i'lm'l'il1'11J~-JY1ii1t1ueJm'll1~1~wri1'11u Lvlflalilm1:: 

m'i'111'11U'1leJ'1WUn~1u1JeJ~~'Vl11Y1mia 

n/a 

• ulama'VlftnLUUn1'ili]LLtil'nLnlill'l11m~aufeJa li]LLa'llmrn~~,umru~Lfllill'l11~ 

Lifoma1~mn 

• m1Mu~m1m'il'lleJ11'11'iLLa::aa1u~ m'iu11'1fn'l,f1eJ11'11'iLLa::aa1u~ 
I ""' (V d 'i .., .d I') tJ I 

a1una1'1'llfl~~'Vl11Y1a1aa I vrn ,'Vlml'11'iua::aa1uY1 fl~ ,uamwww~mflm'i 

i'll~1u 

1u1nn11Am~1'r'l'U'J1 n1';ifhYl'\-tlilL'l'i'ih::'U'Uth::n'\-t".JClU11't'l?lelil:l-l'Y\11'Yll:l1~mtl'\-t'Ulil~mhii;y ~rh'l'l-Zv:inRru:: 

t,)e)i) i'l m ';j n1'Yl'\-tlil'\-tll:l'U11:1 bb~::~lil'l11 be) na1';i'\-tll:l'U1l:llil1'\-1.€111'111aa1'\-t ~ b U'\-tn1';i Vim1::bb~::i'ln111::t.11 i'L U'\-1. 

~ 11:1 ~ m~J{U 5 n,~1 

4.4.4 'llel'UbtWIFl113-11'UCJf?l'Uel'U 

1u1nn1';iAfflfl'r'l'U11 'l'lt-i11:1il1Ulil1'\-tmR11am'\-t~ ttl'\-1.~f'U~lil'lleJ'U eJ1R1';i ';i::'U'U'lh::neJ'UeJ1R1'5 -$'"~ 
'l J-' dT t " d 'l J-' d J' d 

t111:JL'\-1.€11R1';i a1'\-t 't'l'\-1.'Yl lilmmrnru:: ';jiJeJ1'1'l11'1'l';ieJ1R1';ieJ'\-ttU'r'l'\-t'YlRru:: 'r'l'\-t'YllileJlil';imt~::n111u';i11u1 

• ~n"M-ru::~ 1 ~11:lel11'11';iaa1U~"l 'l'l~el'l'l'\-t11:lil1'\-t?Jelila1'l,fo'U~'l'l11';i::'IJ1.Jn11:lJl1'r'l ~bb~f'U~lil'llel'U 
~ d~ Id ~d 

'Yl';i'r'l!:11n';in11:1Jl1'r'l /€111'111a (11'\-t 'Yl'Ylil'l'l 3-l lilbbl'flb 'r'll:lil ~ blil!:11 
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• ~m~ru~~ 2 ~1~el1r11'HH11U~"1 bb'l.1"1n111i]bU'lel1r11'HH11U~fl'\J 'Y\'\,b'Jrnl1U'll€h1~1Un'\J~'Y\111~'\J'\J 

f11~Jl1W'Y\~€J'\J~-J'Yl~l71f111el1r111~'i11<13-mnnm~ueln LUf111bb'U\ll'l113-lf'IJN171'll€J'Uin~rudi'arnw'\JLU 

Rru~~'U1~n€J'\J lil1~€J1 m1faLn1 bbt'l~el1 "111~U l 'Y!a-l~L UUel1 "111G't<l vdu R ru~1'YlU1 A1a1n{ R ru~«1n1 
' ' .. 

bbW'Yl~A1G't1n{ LUU(,]U b1Ubb~Rru~ami:l1n~m13-IA1G'tln':l l171U~1~el1R11G'tt11U~armuuli]Lbf;lel1"111itt 

Ln1~ :l'lel1 ~n111'1i'<11um mL1;1~L uuel1 m1LL m11'1J~hl :l'l "1113-1 ~<1 m mL1;1~1~'\J'\Ju1~ nel'IJ el1 R111a-l 

G't i'Uirnfou 'll ru~~'Y\'l,t1U<l1U'llel<l ihun'\J~'Y\111~'\J'\J n1 ~Jl1W'Y\~el'\J~,;''Yl~ 171 f111 el1 "11 J~'i11\l 3-111il1 n 
fl., I') ,dad'd d .I da rrd 

.fl1~Uelml~buUe.1171bbf;lel1"1111Ub'Y\3-l'Yl3-IWU'Yl3-11nbbf;l~3-IJ~'\J'\Ju1~nel'\Jel1"111'Yl3-lb'Yll'l U f;l~G't<l 
qJ qJ '1 qJ 

4.4.5 'tlelUb'tlf?h11'U 

do I V d I oG..10 

b3-t €JU 1'll €)'\J b'll ln\l1U'll €J <!'YIU 1~\l1U1711Uel1R11 G't m U 'Yl'll el<! bbln f;l ~ R ru~ bbf;l ~'ll el \I G't1Un'\J1'\'\1 JJ~'\J'\J f11 ~.fl1W 3-11 

1bl'l11~'\{Lu~~'\Jb'Y\~'\JflU lil\lbbG't171\lLU!n111\l~ 4. 5 W'\J11 \l1U'Uij1J~f1111i11Uel1 "111G'tf:11WYi#wt U:J1U~~n 

'YIU1~el1R11"1 'l!E1<1"11nr1ru~li11Litun111 U'Ulilli.jiJU llilLLn 

• <l1U~1"1113-IG't~el1171 

• <l1U171bLff\.J11<Jf n~1 €11 "111bbf;l~1~'\J'\J'U d~ n €)'\J el1 "111 .. ' 

[171ug<1:l'l<11uui)1J~f111~W'\JLURru~ft1UL'YltY 11i1Lbf1 

• <11ufn~1R113-t'Uf;l€J171.17U 

• <l1Uli]bbf;IG't1U bL1;l~JJa'.i't1AU 

• \l1Uf11~171bL3-lf;l\l umn 3-1171 Wij bbf;l~bt€J11 

ct , " d 1!-61 ~ o d , 
U€Jnlil1nUW'U11'\J1<1Rru~3-tf111113-l<l1U€JU 1bUR113-11'\Je.1171'llel'\J'llel<l\l1Uel1"111G'tt11U'Yl L'llU 

• <l1U~el bbf;l~Lain't1A'lj'Un1ru 

• \l1U~1UW1'\'\U~ 

• <l1U'\J~f111f'Uft<l 

J'<1it':l'ltfo t'l<J Ln1n11 'llel'\Jb'll 1n<11uu~'Y\11'Ylf wm mm umw'llel<1 r1ru~Ju 1a-l :l'l m1n1'\'\U1711 i'L tlum ln1:J1U 

L~mflU fo1mL1nn~1<11U1n'13-1"1113-l(,lel\lf111bQW1~ u[~mmrn~m1mi1tt'llel\l~'\J~'Y\11"1Ul~ t'Uf111~171113-I 

'Y\~el3-lel'\J'Y\3-11~.fl1J~\l1ULinu'Y\U1~\l1Ulil1Uf111'\J~'Y\11'YlfW~1mf11~.fl1W 
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Ul1~ 4 

• LR1ilaf1,n-nbc1il1u'll0ili.'1T1,fau~'Yl111::uu rnc1mw ~fl11LL 'Uile:J 0 m tlucl-m<11u~0 c1 '9113--l'th::L.11Y1<11u 

'luin~ru:: functional structure I~c1~cl-mq1rn1'lle1<1fl1umtlucl1wt.h::a1uiJ1u LL~::a11rn1ru 

• LUcl1U'lleJil'Yl'U1cl011i111i;ttl1U~th::~1Rru::,Xu i~LtlUa1Uil1UL~n~~~LUiilfl~'lleJili.'17Unil7UL~'ll1t)! 

n11th::~1 Rm:: '[~c113-Jrn1LLc1ne10 m tluri1uil1u~e1c11'101 u0 n 

n,,-tlij'LIG1'11'U't11rl113-16'g:eJ7m 

me1uR~a-i n11i:l~m1~L~~~~'" e.iu<1 ~u~'l'"~'"~~ti1'Ylu~ n11~1<1i0<1t!1 n1111m1mL~::'Yl<1'llc1:: 

rn1'l'hm1a-ia::01~e.iu<1mc1u0nmm1 lil1nrn1fiim~1wu11 Rru::ri1uL'Yl'l!lil::ti1'Ylu~~'"~'luil1wt11R11a-i 
fi , .rd"' .rd, 1., ,.rd~ 61 ., r.,.. .rd 61 a::01~Lu'\,l, 2 i;t1'\,l,'\l'l'\,l,'Yl fl€) '\l'l'\,l,'Yli;t1'\,l,n~1il ~LLn '\l'l'\,l,'Yll;'t(Ylil1.ll1clb'\,l, 'YleJil'\,l,7 'Yl€Jilb1cl'\,l, LL~::WU'Yl.lllclb'\,l, 

1 V I .r d,!l ~ Q .r d O O' 

~LLn '\l'lWYktlUnil1'\,l,Jl11il1'll1 '\l'l'\,l,'Yl'Yl1il1'\,l,Rlli11il11cl 

LUfl11!il1LUUfl11il1Wfo~1R11a-ia::m~ '\l'l'Ufl71lti1ULL'U'Ufl111il1Litun11 3 1ULL'U'U 1tii'LLn 
~ ~ 

• 1uLLUUfl11!il7Litun11I~mi1Y1u1~'lleJilRru::L0<1Jil'Yl3-I~ wu'lu 2 Rm:: ~eJ Rru::fsi1-t1a'91{ LL~::Rru:: 
~ ~ 

A~um13--1A1a'91{ 

• JULLuurn11i11Liturn1I~c1n11i~i1<1u~.;'Ylmc1ue1nm!i11Liturn1J<1'Yla-i~ ~0 Rru::'\1U'91LLW'Ylc1A1a'91{ 

• 1ULL'U'Ue.Ji;t3-I ~0 Llil1'Yl'U1~'ll€lillilru::Cil1LUUfl11~13-lfl'\J'\J~,;'Yl.ll1clUeJn~~~lil1il3-1111ilLLn 1illli::lil1A11;ti;i{ 
~ ' 
Rru::it~A1i;t'91{ 1ilru::itL'YlAA11;ti;i{ Rru::'\l'l7ill'llclA1i;t'9l{LL~::fl11'U(Y~ lillli::L.11i'llA11;ti;i{ Rru:: 

1Y1c11A1a1n{ Rru::1A1m1a-11-11a1n{ Rru::LA1~]A1a1n{ Rru::af;l1i:11nc1n11a-1A1ai;i{ Rru::l1n1 

LL'\l'l'YlcJAli;t(?l{ LL~::1ilru::0n~1A1i;t'91{ 
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\Jl'l~ 4 

1'.11U'Ulj'U'1\n1':i(;l1Uel11'11':i6''11Uii l'ltu~ 

A B C D E F G H I J K L M N 
1 11'11.U~'r't1'~ililn1'rn11'111 

2 '31Wl111'111al\'1::011i1 

■ .. ■ ■ ■ ■ • ■ ■ ■ • ■ ■ ■ 
3 11wfo1,1,11'111a-ttlfleJlilJl!'.I 

♦ ♦ ■ • • ■ ♦ • • • ■ • • 
4 '31'11.'il"i1'il"i • • • 5 '11'11.U~'r\11ililn1"iJJih11'f'U 

6 -11¼t:1LL.ia,'" LL.i::JJ~•ll'fu • .. • .. • • • • • • 7 '31'11.t:!LLfll'1'"1al'r'tiY1 LLfl!:U~L'JCU • llil!'.l"ieJU 

8 '11U~el LLfl!:lalil'l'll'fl;ltln"if:U • • • 
9 '11ULUlil-Ulilel11'111 • • • • • • 
10 '11U!'.11W1'11'r\U!: • • • .. 
11 '11'1-\~1'1L'Yll'l'1tl'l LLfl::?Jm-1u111 • • • .. 
12 '31U'U11-lf n,,1-11::uutl1::neJU 

el11'111 • • ■ ■ • ■ • ■ ■ • • .. ■ • 
13 '11Ut:!LLfl~'l-\fia,'l-\nfl1'3 

■ 
14 -11rni1ililLL!-lfl'1 tl.i,n a-tlil 'r'tl;\ .. .. .. .. .. .. ■ LLfl!:L1JeJ"i1 

15 '11UU~n1"i1Ua'1 .. • • 
!K tjJ i m~ru Lb 'Y1 U fl ru~ 

A : l'lru::1'111'f11'1lilf B : l'lru::'YlulilLL'W'Yl1:Jl'f11'11i1f C : l'lru::it&'i1'f1alilf 

D : 1'lru::itt'Yll'fl'f1alilf E : 1'lru::-w1&nt11'f1alilfLtsi::n11tl'{J!~ F : l'lru::t.n.Znl'f1alilf 

G : 1'lru::1:jl'f11'1lilf H : 1'lru::1'Y\t111'f11'11i1f I : 1'lru::1l'f1m1a-il'f1alilf 

J : 1'lru::Ll'f1l,f:il'f11'1lilf K : 1'lru::Fl.itlm1a-il'f1alil'f L : 1'lru::amillilt1m1a-il'f1alilf 

M : l'IUl!:.llil'JLL'W'Yl!'Jl'f11'1lilf N : 1'lru::0m,1-11'f11'11i1f O : ~1unu~'r\111::uun1tim'W 

lqiii'm,1,ruLL'Yl'l-\'r\U'J!'.1'11'1-\ 

• 
., .., d 

L'il1'r't'l-\1'Yl'!lel'11'1CU!: 
t.l t.l d .v .., 

■ L'i11'r'l'l-\1'Yl'!lel'11'1UI!: LLfl!:'illil'il1'1 

lil1 nie:i 3.;jf'I 1 u~1'l111~ 4.:i LL~ r;i111,~'L ~w:h Jtl LL uu n1'l lii1L itum'll'l1Ui?l1Ue:J1 fl1'l ~t11U~'lle:i11 fl ru~ ~ 5 

J'ULLUUL'Yl(l! 1"1LU1 

• lii1L itum'lLr;im:S'1wit1~'lleJl'lflN~Le:i11lZ11'Vla-ir;i 

• lii1Litum'lLr;ium'lir;ii111~iu~m'lfil1nmuue:inlZ11'1'la-ir;i 

• lii1Litum'lLr;iu~1unf'l111 

• lii1Li'i.um'l Lr;im:S'1'1'lu1~'lle:Jl'l flru~ LLf'l~~r;i:5'111~ iu~ n1'lfil1 nmuirn n 

80 

0 

• 
• 

• 

• 
• 
• 



UY\~ 4 

Flt\At f m,i,11'111~ a::.i1C11 

~liJ1LU'Un7'i ,hwm 

~U\\]'\Jli1'11U 

l'l(UZFllA1.tCil{ lijliJ'iJ7'1+'1U'Yl.FHlJ:: 13+6 
u ~ 

Fl(UZ't'lUCil bb Vl't1filA1.f Cil'a 'ijliJ'iJ7'1 20 

Flruzu~mam{ lijliJ'iJ7'1+'1'U'Yl.FltlJ!: 9+2 

Flrua:ilb't1AA1am{ lijliJ'iJ7'1+'1U'Yl.FltlJ:: 10 

Fl rua:Vl1 ru'!.l fil A1 am{ bb<IZn1<a'IJ i;yti lijliJ'iJ7~+'1U'Yl.FltlJ:: 12+15 

Fl(UZb.fH{'!.lA1am{ lij lil'il7~ HU 'Y1 .Fl ru:; 9+6 

Flruzf.~A1am{ '1U'Y1.F1ru:: 14 

Fl(UZ1't1fil1A1.tM{ lijliJ'iJ7~+'1U'Yl.FltlJ:: 33+5 

Flrua:1 A1n'a'a~ F11am{ lijliJ'iJ7'1+'1Wr'l.FltlJ:: 18+33 

Fl(UZbfl'a'l,J,:jl'l1.tCil{ lijliJ'iJ1'1+'1Wl'l.FltlJ:: 7+5 

Fl ruzl'i.itln'a'a~ 1'11am{ '11-b 'l'l. Fl ru:: 9 

Fl ruzat11ilMfiln'a-a~ 1'11.rm{ lijliJ'iJ1'1+'11-b'l'l.Flru:: 16+23 

Fl rua:.f C111 bb Vl't1filFl1ii!Cil{ lijliJ'iJ1'1+'11-b'Yl.Flru:: 9+4 

Flru::.rn,,.'al'l1am{ lijliJ'iJ7'1+'11-b'Yl.Flru:: 10+1 

d I 

1111 nn11 Fln'H-TV'l'u11 

• riru::~a'.hi1'1'lU1~'Y11fil'J13-H1::eJ1 lila'.l~u~ruti liltfel'UlUn1':ililLL~'Yl1rl'J13-H1::el1 lil~U~i;{l'.}~i;{(il ~el riru:: 
~ ~ . 

f(,l'JLL'V'l'Yll:IF11i;l(,l{ L!ill:Jblij1'}'1U1~'Yl1rl'J13-li;{::e.J11il 1 r!Ul?leJl'.lf'Utlliltfel'U~U~'llUllil 3,216 (,)1':i11'.lL3-l(,l':i 

• r1ru::~a'.1LiT11iX1~rhr111:l-la::mlila'.lm1::l'.l1u1un111i1LL~'Yi1r111m1::ei11il~u~~1~alil ~eir1ru::ffir11a(,l{ 
~ ' ..IS 

LlilmiT11iX1~Y11r111:l-la::ei11i1 1 r1uiKeil'.lfutl1i1t1eiuiu~'llU11i1 328 (,)1':i11'.lL:l-l(,l':i 

• ~1L11~t:1'lleJl'.l~U~Y11r111:l-la::ei11il~miTv1iX1~ 1 riu 'lleil'.l'IZl'.l 14 riru:: ei~~th::mru 1,204 (,)1':i11'.l 

L:l-l(,l':i~elr!U 

82 



1.J\'1~ 4 

= d 4 1 0 I"' d O J' d :; 14 bbt-JUJJ3-l'Yl . b u1m.Jb 'Yll'J'IJJl11~\'l1WYl1 rl113-li;l~eJ1 lil'WU'YleJ11'111'tleh'l'Yl\'l l'lru~ 

fl1'i~~1U\'11~11Jli'll'll1i;tW\ll,f11ULU 
sqm./p 

350 0 -
Ii: 
" :;: • ;; 

300 

250 

r 

0 
,!!! 

..... a "' "' 0: Ii: ..... ,.. 
" • " " J'; 

0 C: ., a :;: ct • ;; 
" 

200 

150 

0 
~ 
" ..... ..... 0: " " "' "' ,.. 

1t Ii: "& • >Ii il 
0 l'! s • !C 

• ,i; a I< 
1il 'r. "' 0: ,;; 
"' a ff a ('.) 

100 

50 

f 
-

fi - ... :;;: • ..... "' 0 " "' a ; 
"' 1t 

0: "& "' ~ • "' ~ ..,. 
l. • C 

C • " "' " 
.,, 

" "' 
0 l'l "I,; ~ '1l l< 

~ "' a ;. . ~ 
• Ii: 0: a i a {; 0: 

ct a a: 
!l a: 

0 
ct 

-tr'1d'm1 A n~1d'ah1 e) ,fonm ~e)\'j m1tllju&i\'l1U '¥111'1113,l i;{~eJ1 lil lil\'lit 

• '1'11 m 11t\'li;la-la-l&i"'1w11'Ylnr1ru~~r1rum'W m1tl liu&i\'l1u1 u1~iurl1niL~l'l\'lnu b ile:i\'llil1 n'Ylnr1ru~e:i~ dl q q ~ <t cu 

fl1 l'lll9leJ\'l ri' n1 b~ l'l1 nu e:i11ii eJ'1¼3-l1U 1i;i'11 r1 ru~ « 1n1 bb 'W'Yl l'l A11;l 1n{ b tlur1 ru~rl ~tl 1~ ~'Yl BJl1'W n11 

'U!]'U&i\'l1U'Y11 r1113-l i;l~eJ1 lil ~\'!vi~ Iii ~\'l'Y\1 n r1 ru~filUi;l13-l11 ritJfu 3-11 in1J1U'Y\~eJ'U1~~'Yl 6Jl1'W n11 

tll)u&i\'!1'\,l,o/111'1113-l !;{~e)1 Iii l 'Y\iumb ril'l'U b 'Yl1 fl'IJ'tleJ\'ll'lru~«1n1bb 'W'Yll'JA1 i;ltn{ bbt'l1 nlil~i;l13,l1'j ti fl lilfl1 fi\'l 

'Wfl'tleJ'1b-.5'1'1'1u1rl'Y'i1r111a-l!;l~eJ1 lilfl\'l 1(i)Ltlu~1u1um n 0ulil~it11 tl ~m1fl lil~11'ti'~1l'lm1'Y11 r1113-11;{~eJ11i1 

• bb~'Yl1m 111'ti'1i11bQ~ m tlubnru-n b 11e:i11iibliu11 Li1'Ylu1rl'Y11rn1:J.11;{~e:i11il'tleJ\'lr1ru~«1n1bb'W'Yll'JA1a1n{ 

r1ru~'YIUl?lbb 'W'Yll'JA1i;ltn{ bbfl~l'lru~1'Yll'J1 A1i;ltn{ ~Jl1'j~\'l1'1,1,rlij\'lbf1U 1 tl vru~rlr1ru~-rl A1 a1n{ bbfl~ r1ru~ 

Afl'U m1:J.1 A11;l1n{ ~m1~\'l1url~11iiubnu 1tl 

m1tllju&i\'l1u-rn~1rl11:J.l'\Jfle]li]Jll') 'Y\:J.l1l'J~\'l n11'!jbbfl 'UeJ\'lflU bbfl~bN11~1\'lr111:J.lfl\'l'I.Jb;l'J'Ufe:ic1 't)e)\'j 

'YIU1l'l\'l1U u l'lfl1 mve:i\'l'YIU1l'J'11urle:i~1 ur111:J.11u~ liltfe:iu 1 ti'tl11 Alil1 nm1m~'Yl1rla\'lt-Jfl 1ti'Lnlilr111 :J.J 
' -

bftl'J'Y\1 c1-tr\'l ~e)~1tnbbfl~'Yl-r'W fl~'\,!, llill'Jlil1 n m1 A n~1'W'IJ11 n11tll)u&i\'l1U'tleJ\'lb-.5'1'Y\'U 1rl1n~11'111 :J.l'U fl e) Iii.fl l'J 

'U1~~1bb~fl~l'lru~ 1i;fon bt!Ue.Jr11'Uri:J.l'Yl1\'lbi1eJeJneJ11'111 1'11'1.Jrl:J.l~Urllile:Jlil1t1 ~1l'Jn111il111il1 b~Utn111il - ' ' 
ln11 l Ub 1fl1 nfl1\'l~'\,I, bbfl~~'IJ1\'ll'lru~rln1'Y\'\,l,lil l 'r1bi1'Yl'U1rl 'j'UJl. b tlue.Jri1'1.J 1']3,l'j~'IJ'IJ L'm'YIAU1\'lliJ'jU[i] (i)'Jl'J - ' . 

• :,'i'U bb u u n 11i;J1bil.un11 fa m~1wu1rlv e:i \'l l'l ru ~ be:i\'l-trrn 3-l lil 'W'Ul ur1 ru ~1'1'1c111'11 I;{ 1n { bbfl ~ r1 ru:: 

a mil 1nc1m1:J.1A1 a1n{ 

83 



'Ul1fi 4 

• JUbL 'U'U n11 "17b i'.tun11 Llilm<il7'1'\U7~ ~1umnl'.I ( il1-un'U~'l'\111::'U'Uf n"M-1R173,.1,J ~el lilJlcJ) 'W'Ul u 6 

mu: 1(?lbbri Rru::Ub'l'lAA11;lrwi Rru~mrlhicJA7i;ll,,l{bb~::n11tl'i;y~ Rru~1A1f1'J'J3--IA1i;ll,,l{ Rru:: 

bA'J'M-!j A1i;ll,,l{ Rru::flf.,11bb 'W'YlM7i;ll,,l{ bb~::Rru~5n"M-'JA7i;ll,,l{ 

• ]Ubb 'U'Uf.Ji;l3,.I Llilm'il7'1'\'U1~tlell'.I Rru::"17b U'Uf111~13-lfl'U'U~-J'\'lmc.1Uel n~ilil'il11'.13--11 1(?lbbn Rru::i'.t!il A7i;ll,,l{ 

• iu LL 'U'U f.!1;13--1 Llilm'il1'1'\u1~11 ell'.I Rru:: 11hL i'.tun11~13,.1 fl'U ~1un~11'.1 111fari Rru~R1A11;11,,l{ R ru~'YIUl,,l 

bb'W'Ylc.lA7i;ll,,l{ bb~~r1ru::f:jA1i;ll,,l{ 

• r1ru~~1:i-la'.lb'il7'1'\U1~f n"M-1 r1113,.1u~el 1i1JlcJU1~~1 Rru:: 11ilbbf1 Rru::/;\~u n1wA11;ll,,l{ 

• 

• 

• 

'ilU'Yl.l'lru::+cl-:iumn~ 

<ijlillij1~+'ilWYl.l'l(U:: 

Q ~ 

Fln!gl'Ub 'l'1 AA1i.'l!il'a' 

<ijli11ij1~+'ilU'Yl.l'lru:: 

'ilU'Yl.l'lru::+cl-:iumn~ 

Q ~ 

Fln!~'J'l'ltl1A1i.'l!il'a 'ilU'Yl.l'lru:: 

'ilU'Yl.l'lru:: 

~1'WlU 

~,Jljuii1~1u 

4+8 

6+9 

5+1 

9 

9 

5+4 

8+1 

17 

7 

8 

0 

5 

6 

3 

I'] ru~~ i'.l b'il1'1'\'U 1~1 n"M-71'1113--l'U ~ el Iii.fl c.1~Mf '\,l,~1'\J ro lil'llel'Ul '\,l,f11'J1 n"M-71'1113--l'U ~el lililcJiu ~ ~l'.I~~ lil ~ el 

Rru~1A1n113,.1A1al,,l{ Llilm'il1'1'\u1~fn"M-1r1113,.1u~ellilJ1cJ 1 RUCilell'.lf'U~lil'llel'Uiu~t1mlil 11,326 

l,,l7'J11'.1L3-lf.,l'J 

R ru::~ i'.lf n"M-1r1113,.1,J~ el lilJlcJ i'.lm 1::l'.l1u 1 um1f n"M-1 m13,.1u ~ el lilJ1cJiu~~1~ ~ lil ~ el R ru:: 

bA1'M-!jA7i;ll,,l{Llilm'il7'1'\'U1~f11'J1f1'M-11'1113-l'U~ellilJlc.1l lil'Ul91ell'.l1'U~lil'llel'Uiu~tl'\,l,71il 829 l,,l7'J11'.1L3,.lf.,l'J 

I d J' d ~ .I ~ I ., ., d 1 £:, 14 ,d.1 3 217 
lil1LQ~c.ltlell'.l'W'U'l'lf11'J'Jf1'M-11il113-lu~ellili1c.ll,,lelblil1'1'\'\,l,1'\'l lil'\,l, tlell'.l'l'll'.I Rru~ el~'Ylu'J::mru , 

l,,l7111'.1L3-l!Pl'J~ell'l'U 

84 



UY\~ 4 

sqm./p 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

0 

• 

1. 
"' 
ti: 

"I; " lo 

"' . ;;-
i .. 

~ :: 
a: ;. 

fl"l'i~,J1Ufol:flA'l1UUililGl11U W,\1,il1A1'l/l~11,1u1ii 'iUfl 1 AU 

"' 
♦ ~ C: 

¢ 
~ 

~ 

1. 
"' 
~ 

~ ii: 
<;; 
a 
a: 

'il, 

1l ..,. ..,. .. .. C: "' 
~ 

,. ,. 
~ • ,l'J ♦ G "' 5 'fl . ~ !l 

a: ., a' "' " ~ "' "' l. r 
r • ,. 
F. f • w a a 
a: a: ~ -a: 

'¥1\1dm 1 A mnd:ihY0 «11 Ln rm ~011 m1tlllu~111u f mn rrn :1-1tl ~ 0 ~.nl'l ti111d 

..,. 
" 
l. ., 
lo • ; 
i 
~ ..,. 

"' "' {. 

~ 
• " "' ,;:, (') 

" ;;: 
"' a 1. 
a: ~ . ~ 

,a 
a 
a: 

• '1'11 m 11&f11~:1-1:1-1~.,;1u11t1n"1ru~i'.l"1rumwm1tl nu~111u1 m~lilu~1mtL~l'l11nu L it011'il1 n'Yl n"1ru~0~ do9 q q ~ q QJ 

Jl11'Jll?l€Jl1flfilL~m nu €J1'il€l'4:!-11U 1r;i'11 l'](U~1A'J m1:1-1A1~1w! L UU"1ru~~:i'ltl1~~'Y16Jl1Wm1tl,Q'U~l11'\,l, 

f mn m1:1-1tl~el ~.nl'l~l1~~~ ~11'Yl1 n"1ru~~u~1 :1-111t1tlfu:1-111?11j1U'Yl~eltl1~~'Yl6Jl1W n11tl,nu~111u1 v{ 
cl" d I a.., o d' v a o Q..I v v do.J 
~U3-11L 'Yll'J'\JL 'Y11 fi'\J~ell11'lru~1r11m1:1-11'11~m LL~'J fi'il~~13-111fl~ ~n1~11W~~ell1L'il1'YlU1'Y11n~1m13-1 

tl~el~.fll:!~11 ML tlwih'ii1u:1-11 n 0u'il~u11 tl~m1~ ~rh l'll~11:Jn11-rn~1 "111:1-1tl ~el ~.nl'J 

• LL~'l'\1m111n~1VJ~mtlurnru-n L11€l1'ilelU3-11U1fil11 Llij1'\'lU1~-rn~11'l'J13-IU~el~Jll'J~€Jl1"1ru~ 
' 

11'111111:1-1A1~1?11 "1ru~«mLLW'Yll'Ji'l1~1?1{ LU'l~l'lru~1t1mr11~1?1{ 01'il:i'lm1~111u~G11Lnu1tl ~ru~~ 
"1ru~LA1~jl'l1~1?\1 bL~~l'lru~f]l'11~1?l{ €l1'i1:i'lJl11~111U~~1'i1UbnU1tJ 

111U~ bL~'U1111f n~1€J11'111 Lrn~1~'\J'\JU1~ n el'U €l 11'11 l'Yl 3-11 l'J ci11 111 '"~ bb~ 111U 'U11111 n~1 bb~ ~~el 3-lbb 'li 3-1el11'11 l 
<U q <U q 

LL~~1~uutl1~nel'\JeJ1 "111 l'Ylel~tu~mwwfo :1-11 'll111uLL~~:i'lm1 :1-1tl ~El ~.nl'J~el~'l!111u 'il1nm1An~1wu11 

• m1tl,nu~111u W'\J11 r~mhu1my l'](U~'iJ~ilm11nL~1'YlU1~~€Jl1"1ru~1um1®bbmb~~~el:!-l'U1111Li1'0111?1U 

'Yl1 n ~13-111 fl lii1 b i'tum 1~el 3-lbL 'll:1-11r;i' n'il~~€) 3-lbb 'li 3-1 r ~ l'JL~1'YlU 1~~ €Jl11'1 ru~ bel 11 'Yl1nl'l'J13-l'tl1 l ~ il 3-11 n 
' 

'Yl~el hl~1m1fl~el :1-11i~'bell1 n'il~iln11i~'Yl1'1.J~1%'YlJ111'JUelfibtl13-11v'i1b i'tum1 

• :i'lm1i ~~1 lil'\J l'l'J13-li;l1Jilq)~€Jl1111U r~m uwYI l'l'J13-1~1 b UUb ~11 ~'JU~ell1111U r~mtl1~€J 3-lbb 'li3-lel11'11l'Yl~el 

1~uutl1~nel'\JeJ1 "111~'l111~~11el1'i1~11e-1~ nu "111 :1-1tl ~el ~.nl'l~el11~i. n111u 'Yl~0·rh l 'YlL3-l~1 m1fl 1 n01 "111 

1filel~111tln~rfou 

85 



L(?lm"lUJULLUu1Ei!ii1LitunT':ilii'\'ld 

• fi\ru~lil(?l~l\'IU~.;'Yl(?ILL~f n~T':i~umh~ m:imn fi\7":i'ill nmt1uei nm L tluc¥ (?ILL~'Ul":i\'lf n~1":i~umh~ neiu 
<U <U <U 'l 

el7fil7'llZ\'l'\-'\~(?I 111fan r1ru~l;{f;J7'LJ(,ll:Jn":i":i~ Al l;{(ll{ folru~it~Ali;l(ll{ 

• !ilrudh~1wi%1~~1\'l'\'11\'11u~1 wi'u n7":ilil (?l~l\'IU~,;-'Yl'il1nmt1uei n 11ilLLn filru~1A1n":i":i~ A1 l;{(ll{ folru~ 

ll'i'l'JLL~'YltlAli;l(,l{ 

• 1-1ru~ l'llL~1wi%1~~1\'ltieJ\'lfilru~LeJ\'IL tlu~1ihL itum":i 11illlf1 filru~f] All;!(,}{ 

• folru~ 1a-Hh~1wi%1~~1\'I hfon filru~Aml n":i":i~ All;!(,}{ J\'ldr1ru~L 'Yl~ld'il~tlel fil'Jl~~'Jm 'Yl~ell ~el\'! nl":i 

~eiml'll~eJ1fill":ill~~":i~uuth~neiue11fi\1":i'il1n~1u\'11UeJ1fil7":il;!mu~ ih'lt'nu~'Y\7":i":i~Uumt:Jm~"1 

~J'd9J CJ I 

'Yl\'IU~tleli;l\'lln(ll'Jl 

• JtlllUUm":ilii1Litum":iL(?lm~1wit1~vei\'lfilill~leJ\'IJ\'l'Yl~(?I ~u1 Ufolru~~a'.leJ1fill":itiU1(?11a.l1 'Ylaj ~a'.l":i~Uu 

tl":i~neiumr11":i 13-l-B'mi'eiua-n n 'Yl~m tlufilru~~1'llm fi\7":i~a'.l n7":i:iJ(?I m":i L(?lt1~1'\t'nu~m":i":i~Uu mt:Jm~ 

• 

~ru::t'tlil'J bb 'W'Yl£J l'l'la"Gl{ 

~ ~ 

~ru::eJn'l¾-al'!1aG1-a 

'il1nm":iAn~1~u11 

111 bb<l fo'l¾TH:\J\Jth ::n eJ\J eJ'll'l'l"a 
"' 

'ilW'r'l.('l(U:; 

'5' !il'il1~+'iltt 'Yl .l'l rn:; 

'il'U'Yl,('l(U:; 

'iltt'Yl.l'lrn:; 

lij!il'iJ1~+'il'U'Yl.('l(U:; 

'il'l-i'Vl.l'l(U:; 

lijlil'iJ1~ 

'il!il'il1~+'il'U'Yl.('l(\J:; 

'il'U'Yl.('l(\J:; 

hintt 

~,Jl]tl'i\1~1tt 

6 

27 
5+2 

2 

3 

6 

3 

4+18 

4+24 

3 

1 

1 

6+3 

3 

86 



• 

• 

• 

Rru::~ilLlii'1'1'1it'1~tl1·wfmneJ1R11LL~::1::'\Ju1.h::nel'Uel1R11 ~illu~fu~1mlel'UlUn11lilLL~tl11\'lfn'hl1 
q ~ q 

el11'11"ibb~::1::'1.J'I.Jth:: nel'\J el11'11"i l.'l\'l~ l.'l lil ~el R ru::1.'la1i1 lnl:Jn"i"ia-l A1 l.'llnnlilm:S'1'1'1U1~ lilbb~'U1"i\'lf n'hl1 
QJ q QJ '\ 

el1R11Lrn::1::'\J'U'lh::nel'\Jel1m1 1 RU!ilel\'l{'Ue'.ililtlel'\Jlu~'IJU1lil 26,805 1n111\'1La-im 

R ru ::~ il blil1 'l'\'U 1~ [i] Lb~ ti 1 "i l'l -r mn el 1 R 1"i Lb~:: "j ::'IJ'\J th:: n el'\J el 11'11 "j ilm "j ::111u 1 un 1 "i [i] Lb~ 'U1 "j 11-r n'hl1 
qJ q QJ q 

el11'11"ibb~::1::'1.J'\J'l.h::nel'\Jel11'11"i ~1~1.'llil ~el Rru::f!;lA11.'llnnlilmlil1'1'\'U1~'U1"il'lfn'hl1el11'11"i LL~::1::'\J'\J q .... q 

,.h::nel'\Jel1m1 1 RUlilell'lfue'.lliltlel'Ulu~'llU1lil 1,529 1n11111La-11n1 

~1L1w~1:J'llel11lu~ti1111fn'hl1el1m1LL~::1::'\J'U'lh::nel'\Jel1R11 [9leJLlil1'1'\U1~ 1 RU 'llell'liZ11 14Rru:: el~~ 
q ~ 

'lh::mru 4,779 1n11111La-11n1(9lelRU 
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iZ11d n11 A n'hl1di1'tlel «\'I Ln1n L ~ ell'l n11'll .Q'\J~l'l1U1!JLL~f n'hl1el1 R1"i i11d 

• '1'11 m 11ik111.'la-ia-i~!;l1u11'1'lnRru::ilRrumvrn1Tu n'\J~111u1 u1::~fo~1mtL~1:J1111u L 'itel11'<il1 n'l'lnRru::el ~ 
cl,9 q q ~ q cu 

m 1:JL!ilell'lrl mL~mnu eJ1'<ilel'4a-l1U 11?111 Rru::Rru::l.'lri1i11n1:Jm1a-1A1a1n{ L tluRru::~il,.h::~'l'l tlmvrn11 

'lllju~111U1!JLL~tl1111f n'hl1 el1 R11 LL~::1::u'\J'\.h:: nelu el1 R11~11~~ lil ~11'1'\1 n R ru::~ua1 m1 a'llf u 

m ln"i]1U 'l'l~m.h::~'l'l tlmw m 1'll .Q'U~l'l1U1!J LL~tl1111f n'hl1 el1 R11 LL~::1::'\Ju'\.h:: n el'IJ el1 "11"i l 'l'lium 

L ti l:J'IJ L o/11 fl'\J'IJ ell'l Rru::R ru::aa TU lnl:ln"i"i 3-11'11 a1n{LL~'J nlil::l.'l13-l1"i (1 ~ [i] ti1 i11w ~'IJ ell'l blil1'1'\U1~1!) Lb~ 

tl1111f m~1el1 R11Lrn::1::'1.J'IJ'll1::nel'\Jel1 "111~1111?1L tlmhmum n 0u1i1::U11 t.l~m"l~ lil~1 ttY~11:Jn111!JLL~ 

tl1111f n~1 el1 "111Lrn::1::'IJ'U'll1:: n el'\J el1 R1"l 

• LL(91'1'\1m 111tY~ww~mtluLnru'1'1 L 11el1'<ilelumu11?111 Llil1'1'\u1~rl1\'l'llell'lRru::ami11n1:Jm1a-iA1a1n{ il 
q 

Jl11::111u~l.'l<lbflU1'll 'IJru::~Rru::f!;lA1l.'l!n{ Lb~::Rru::0n~1A1a1n{ilm1::<11u~~1'<ilULflU1t.l 
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Q.J d d d C>..I O O J" 'lJ 

fl1 'J~ l>l f11'Jil1Utl7 lilTH'ltiTWYl '1'13-17 ~ (Iii il7U'Y1 awu ait it fl1'JY17il7U'tl tlilil7U'\J'J f11'J'V'lit]1UY17il l.>17Utl7 !il7 'J 

amit~'tlelil!ilru::: ~'l'IU7~'lurn-a lilTU!ila.ll>lLLl;l '\J~'l'l7'Jil>lf11'J tb:::a1iti17UY17il(il1'\,l,i17Uel11'17'Jamu~ fl'Um'll ' .. .. 
eJ1 m-a ~1 nrn-aAmfl'W'\J17 !ilru:::~~!ilfl7 m~'!JLLfli'IJ el1.>1'tleJ'Ui17U(il7UeJ11i111amu ~ L1.>1 ~~LL m~in 'l urn-a 

'\J~'l'l11i1.>1rn-ai11UeJ11i111amu~~LWlfl1?17ilnithJ t1.>1uu~~uu 'W'\J11~ 2 im~ru::: 

• !ilru:::i 1.>1~1il'\J~,;'Y1m~ueJ nmLtlit~'!)LLfleJ11'171'\J1ila11'111 T1nm.h:::a1itil1U~'Ja.l fl'\Ji11ua11i111amu~ 

'tlelil l'lru::: t1.>1~~'Jitmn~:::~ rn-ai1.>1~7il3-l7 '!Jbbflel71il71~L tluel11'111af1il L 'l'la.l a1 m-a~il'l'l;eleJ11i111~~ 

l'l'J7a.l-a''IJ-Helit Ltiu 1'1ru:::%mA1arw! 1(il'Y17 rn-ai1.>11i17il'\J~,;-'Y1a.l7i1.>1rn1il1itel7 !il71amu~t1elileJ1 l'l11 

a.l'l'\7 a.l qn L uul1\u 

• !ilru:::'l'llLlil1'1'1u1~'tlelil!ilru:::rni1Ltlit~i1.>1rn1il1itm!il11amu~ 

L~el1 b lil'J7 :::'li'm-a:::i17U'tl elil Llil7'1'1'U7~il7'\,l,el71'17';i amu ~'ti el ii Lbf?l l;l::: l'1 ru::: (yl7 a.l'tl'\,l, 11.>1-vf u~ el71'17'J l Ufl7 'J '!]bLl;l 

'W'\J17 

• 

• 

• 

!ilru:::~ :ih~1'1'1u1~i 1.>1 rn 1il1itel1 lil11 a '17U ~ ~ ~vf u~ -fo el 1.>1'tlel'IJ 'l um-ai 1.>1n11i11itel11i11-aamu~'tleJi1 

!ilru:::~i1~~1.>1 ~el 1ilru:::Gl'(yl'JLL'WY1flA1a(y\{ T1.>1m~i'l'lu1~i1.>1m1il1Uel1l'l11amu~ 1 lilUl9lelilfoel1.>1'tlel'U 
d' ' 

'WWYl'tl'\,l,71.>l 41,808 (yl7'J1i1La.l{yl'J 

Iii ru:::~ ~Llil7'1'1u1~i 1.>1 m-ail1itel1 m-a a '17it~ ~ ~vf u~-r'IJ el 1.>1?.lelu'l urn -ai in n11i17Uel7 !il11a'11u~t1elil 

1i1ru:::~1~~1n ~el 1ilru:::f]A1a(y\{ Tinm~1'1'1u1~i1.>1n1-ai11itel1l'l1-aamu~ 1 !ilit'1lelilfuelin'tlel'Uvfwvl 

'tlit71.>l 1,529 {y\1'J1i1La.l(yl'J 

R1LQ~~'tlelilvfu~-r'Uelin'tleJ'ULitfl1';ilij!nfl1'Ji17itel1!il7';iamu~'tlelill'lru:::1?1mlil1'1'1u1~ 1 !ilit 'tlelilJil 14 

liltU::: el~~tJ-a:::mru 8,397(yl1';i1i1La.l(yl'Jf?lellilit 
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U\'l~ 4 

• vnm 'l1rt,aa-1a-1~l\i1U1TY1 nr1ru::ahu1unwm'lu nu~\'l1UlU'l::lil'U~Lnil~m1n\1, l il.ewil1 nvinriru::a ~ 
do9 'l 'I ~ <\ <U 

i111:JL171el\'l 1'1n'll~mnu el11ilel"t3-11U M11 r1ruir1ruii1>11ll 'W'Y1tl l tluri ru::~~'U'l::f!'Y15i11'Wn1'l'U.Q'\J~\'l1'U 

:5' ~ n7'l\'l1Uel1 r11'l ati1u ~a\'l~ a~ ~\'l'Y\1 n r1 rui ~ua1 a-11'ltiuf u a-111>1'll\i 1u'Y\~eJU'l::fivi eim-w n1 'l 
.. q ... 

'U.Q'U~\'l1U 1 'Ylium l vi l:J'Ul '\'11 fl'U'tl el\'l rl ru:: « m ll 'W'Y1tl ll~1 nlil:: a13-ll'l tl fl~ ri1 K\'l'W ~'ti eJ\'l li1wi% 1~:5' ~ n1 d 

\'l1ue11r11'lamu~~\'l11i1ltlu~1mumn iulil::u11u~m'l~~i,l11i~1c1n1'li~n1'll'l1u01r11'lamu~ 

• ll~'Y\1m'l1lt1~1lQ~mtlulnru'l'1 l'l1el11ileJ~mu1i;i'11 li1'Yl-i%1~i~n1'l\'l1Uel1r11'lat11u~'tlell'lr1ruii1>11 

ll 'W'Y11:11-11a1>11 ll~::r1ru::1vimr11a1>1{ ~m'li1'11u~~l'llnuhl 'tlrui~r1rui r1 ru::f] 1-11 a1>1{ ~m'l::l'l1u~ 

~11ilulnu1u 

U (!!'Y\1lnl'ln71:li11'W 

• 
• J'd 1' " ... 'W'U'Y1el1 r11'l a-1aiel1 ~ll~il 'll:J'U'lell:J 

U(!!'Y\11il1Un1'l'U.Q'\J~l'l1U 

• li1w1t1~'tlell'I r1rui'tl1 ~'1'1n~:: ~umrulr1~0l'la'.lel~~1l tlu Jl'l 1a-l11ilfu n1'l~~u1m1a-1jlrni-nn~i 

• 'U~,;mrl,'11'\J~n7'l~~1Un1'l'U'li3-lflb'tl13-11~1U1'U1a-J,itell:J ~rltlJi11'W~1 ll~::'tJ1~r1113-llUUi'.leleJ1~'W aYnL'lf 
.. .. q 

n1'lf u~11'1 n1'li1l'l~u.flu~l'l1Ul~a-11 Uel1 r11'l ll 'Y1Um'lril'I~ ni1l'l'tlel\'l 1>1UleJl'l~~1un1'l'tl nehuLfldl 

u'liau n1'lrul'tl1m lL r1u~ Jl'litl ~el fl ~171WYJUR11'lf ~11:J'tleJ\'l 1>1Ulel\'l iu~ a1 l'Ylll.lft'Ub il.ell'l mlil1 n m'l~ ~ 
'l1 r11l ~ml~l'l\'l1UL U'li'Y\111'1n1'lu'l::a;J~ 

i:li;y'Yl1 i,i'1un1'lu~'Y\1'li ~ m'l 

• \j rl~1 n'l/li1'Yl¾1~~'U.Q'U~l'l1'U'tlell'lrltlJ:: hl1~~i'l r111a-1i'[~1:Jl>l'l\'l 

• 'tl1~j1'U'tlel~fl 

• 'tl1~n1'l111'1llc.J'U 

• 'tl1~'l::'U'Un1'lfl1fl'U~llfl r11'Ur13-I ll~::l>l'l11ilael'U 
.. q 

i:l '1J'Yl1'll11'11?lm 'YI ~1t'tl tlul vl cJl'lc.J ~lil1 n n7'l il'lln 1>1l ,fa 1'1171U ~l'I m'llili 11ili'l n7'l An~1 l tlun1'lLQY-11::1?1el 1 u1 u 
'l11:J~il01:J~ 

4.6 a-atlttiil~e1ihh1~~iil -
4 . . 

lil1nn7'lAn~1-wu11 

• Ulil,uu n1'llii1Li'tu1'11ulil1u01r11'lamu~'Yl~el'liuun11:1m-w'tlell'llifW1~1'1mrua-1'Y\11vimK1:1 mJl'll tlu 2 

ri1u ~el el1r11'lri1uwtil'llii1Litun1'lr~c1 ~hiXnu~'Y\1'l'l::'U'Un71:JJl1'W 11illln el1r11'll~l:J'Ud13-I Lrni 

el1r11'l'U~n1'l r~c1m rl1'l0 mhuwctl'I lii1L U'Un7'l r~c1r1ruili1t1ell'l~'U~lell'I lill'lif umbcJl'l1'U~ 
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06 ------------------------

L ,tiU::LM.tli G~\A. '1\f ::lil ;:h '11,Ll}~,[1.~[l,hLU ~ rm,ti 1 

1?,UJ11::~,,n,~1}~1'11,Ll}~,[l.Q[l,hLU'l1,t1, 1 

rl,Ghlill!11U.'11M. hLMLGrl,IJU::h[l,n,n,;:h hLl!'ILG U11l!11 MLU'li!LU'l1,Ll!lrl,Ul,\IJl?,WU11,1,'11,Ll};:LM,~1'11,'11,1 F ,P Ir&~ re, ro r& f'f' r& 

'11,l}l!l::roRU ~tt fuu 1'11,t,13.;:fUl!'ll}IJl?,l,l,'11,Ll'lJ,nLl!'l LG'l1,Ll!lli!Lrl,lil1'11 ,pro roPI l, r f' f'& 

Lt.n.M, M.Llff\l~'l1,U;:hflhLJ,'lUG1 '11,11.1 ::rol!'l::~w,,l}IJl?,l,l,'11,Ll'lJ,'lhLl!'ILG'11,Ll}l}G1?,WU1faLrl,lil1'111}l!1J,'l11lA.hLJ,'lUG1 • I ro I" r I F' f'& f' F 

'11,.ll)'11~, 

'11,t,J,'!'11,LI} 

Iii Jl!l G~[l,ttLt.l!'l Lfl,U j.'11,LI} 

'11,Lrl,tt1V l!1 LG::J,'ltt Lt.l!'l LIA, '11,LI} ~ I o 

• l}L~ '11,Ll}/l}hLfl,tt 1Jj1'11,LI} 

• '11,~1 'l1,Ll}l}IJl?,l,l,Lf1;:h[l,ttLWUIJGhLIA.~n,::~11ttl!'l rl,t.l!'lhLU G~ 1 

• 'l1,Ll}L~hLUli!LJ,'lU'11,11L~lill!ll '11l!lilL~l!'ll}L}J,'ll}hl!'lproRUJl!l~hLU~ ::roMUU.l}IJI?, ~'11,Ll'lJ,'lkLl!'ILG '11,Ll}lilt.:itU • 

}GW1t.M,ttGM_tUW[l,@~11ra'l1,Ll};:~11 ;:'11,IA,LM,'l1,Llil'l1,LI} _!UW[l,tl.k:l~WJ,'!1'11,LI} 

'11,~1 ~'11,Ll'lJ,'lhLl!'l LG'l1,Ll}l}Gl?,rl,IJJl,l!l~n,j.ttLt.l!'l'l1, 1J, t '11,~'11,Ll}ttt.hhLU~::fUl!'ll}Lrl,L~n,M,_p.U L~U IJ'l1, l}G~::~11 

• • ~ '111,H hLU tt l!'l rl,t.1!'1'11,LI}::~,, I} ~tt,,w ~L~'11,LI} '11,t.J,'!'11,LI} hLl!'l LIJ n,@u::hr,n,n,;:h;:frnhLl!'l LGLfl,U j.i}hLfl, 

~,,ra'l1,LI} li!Vl!llJ~flttLt.l!'!Lfl.Uh'l1LI} l!lLG::J,'lttLt.l!'ILl,l,'11,LI} U11l!lt::~ (,,l,l,'11,Ll'JJ,'lhLl!'ILIJli!LMl}Gl?,'11,L['l1,M,'11,LI} • ro I " ro o I r& F' lj' ,f' 

l}ij(il ~1'1111!'11,1, ,ttl,l,hLl!'l LIJrl,GU::hr,n,n,::htt::m,u Lttl,l,'11,M, p PF p F' ,p 

~~~ IA.1, '11,~hLl!'l LG m,ra ffin~ 1::~U G'111il LU'U L~Ltt l}L»~h Ll!'l LGhLU l!1 ~U._tl,~rl,IJ~\A.M.LU'lil LU n,n,;:h 

hLIA.~n.U_ttL~ l}Gl?,\1,Ll}lil t. ,-,.u~::ro11, '11,G~rl,_@,rl,JJ,'l ~t hLl!'l LG rl,IJ U ;:h r,n,n,;:h::~,,u Lttl}Ott Lt.l!'l ~ 
. . "' 

~t~n,Lht. '11, ,, hLl!'l LG'11Q ,::1:rnu Ltt'l1,Ll}_ll, 1,hLU Iii LIJ~~L~1'11~hLl!'l LIJ ~,, 1.1)'11,~ ,u ,tt~ '11,Ll'lJ,'lhLl!'l LGlil L~ 

lill!ll }WJ,'lLk:ltthWlilWQ,Ll'lJ,'l::roM~,mk, n~n1;, }WJ,'lLk:llilU.M.1,r..w»::roM }WJ,'lLk:!LlilU.~::roM 
"' . . '11,ll1 l}J,'lhLl!'l LG'11,[1 mtt\A.1'11,hhLl!'ILIJ::m,LLimhhLl!'l LIJlilt.l!l rl,GU::hr,u.;:rol!'l'l11 rl,M,Utt'l1,::tufl,U ~ J ~ f' I l, I I I f'G f' l, ro ,f ro 

rl,IJ~l!l ~ rl,j.tt Lt.1.£1 l}f', 11h LU'l1, 1, U IJ'l1,lil LU'U L~Ltt l}L»~hLl!'l LIJhLU W ~U..fl,~rl,IJ~IA.M.LU'lil LU n,n,;:h 
' . 

hL\A.~rl,U,!1,L~l}Gl?,'11,Ll}lilt.fl,IA. n,l!~'l1Ll'lJ,'lhLl!'ILG~11iIJhLUl}f1,11 "-~'11Ll'lJ,'lhLl!'ILGli!Lr, l ~::tuRUJ 

W W1 ral}lil M. 1W11W tt\A.l}l,l,l,l,'11,Ll'JJ,'l hLl!'l LIJ/ M.Llflil LU W Lli!M.hlA.rl,IJJl,W ~ n,h Pf'& Pl ,;:F ro =ro 

~,,iIJ M.LU'li!LUn,n,;:hhL\A.~rl,U,!1,L~l}IJl?,'11,Ulilt.fl,IA.IJ~\A. (,,~'11,Ll'lJ,'lhLl!'ILIJli!L~ 1 ~::tuRUJ 

;:f\jfl,U~ 7 '11,rt,n,M, rl,GJl,W~n,hl,l,'11,M,l}rl,11hLU ro Li I~ o '""F' ,p 1 

lill!ll h~Lh~hLu::~,,l'lhi!l@~U.'11M ::roMU.'11M'l11'11@hLl!'IL@hlA.hLIA.L@l}h1 ::roMn.@ww1u.nM '11t.J,'l hLML@ 
f',.f' F',P ltp p f',f' 

'11,1 li!LVl,l,'11,M, hLl!'ILGrl,GU::h[l,n,n,;:h hLl!'ILIJ rl,G~l!l~n,hra'l1[!1 ::rol!'l::~W111}1Jl?,l,l,'11,Ll'lJ,'lhLl!'ILIJ'l1,LW'l1,Ll}lilt.'11,\A. • l, f' ,.f' '=' ror& ~ I f' f'& I 

hl!lJ,'!Lk:lhfl.UIJ .. ~ 

::tul!'l'l1,1,n,M.~'11~1 l1ll!l}»'11,1,'11Ll}lilt.'1\A.IJ~\A. MLU'lilLUn,n,;:hhL\A.~rl,U,!1,L~ rl,J '11,Ll}'l1,LJ,'l::h[l,ffi'11Q1 

}WJ,'lLk:I ~'!;),::tul!'l'l11,rl,M.~'11,~ 1 hLUW!~L,t1,UL~LttLj1U G'l11il LU'U L~ 

hLU w ~u.,ti,~n.i.'L»hLU ~ lill!ll ~ '11Ll'll,'l hLl!'l L@'l1L~'l1Ll}~,[1,g[l,h LU ;:mm Ln.lil1'11n,ll L~ ffi:: LM~m1;, 

~'11Ll'lJ,'lhLl!'l L@'l1L~'l1U~,[1.gr,::m,h LU l!1 lffi l}l '111;, 

µ1wt ::roRUJ £ '11QmM ::rol!'IL~::h[l,::'11\A.LM.'11Llil::~11~'11,Ll'JJ,'lhLl!'ILIJli!Lr,l}Gl?,~L,t1,IA.l,l,Ln,l,l,n,;:rofl,UJ 

::ro l!'l l}IJ 11,::'11,\A.LM.'11,Llil::~111,1, '11,Ll'l J,'l hLl!'l LIJlil L~ 
F I 

::~,, l.1Jl!l}j'l1, 1, '11,Ll}li!t.fl,IA.%\A.M.LU'li!LU n,n,;:hhLIA.~rl,U,!1,L~ IJ~ l}hl!Jli!WW'l1,Ll'lJ,'lhLl!'l LG'l1,L~'l1,Ll}n,IJ!l,W ~n,k 

V ~Uri 

• 



Ul1~ 4 

Lii'u~trn1li'mlil1'HHnu~ei~1u1;1nTVfV-lfe13--11•li\nmrn::,Jfleili1n£i 

i11t11 li1 fl1'H-lll Lit UL ~elll tJ fl LL fl~ fl1'a'J11lLLtJUlil1'\.tfl1 £jf11'\<'j 1 u-a:: £1::m'J U'a~~'Yl 5f11'VjtJeJll ell l'll'a 
' 

'1mu~ fl1'a'\'1ll'l1ULn111nLrn::Lnll'Uelllfl'\.t LLfl~e.Jfli:J--1q'Ylt~LRmie111nu'l'!~el'1UU'1~U~llL'1~3--I 

'W'\.to fl1il LLG'l:: fl1il fl'a'a 3--1'1'1 i flt! elll Jil(U:: 

• fll'a !ill Lit Ufll'a lil1Uel11'111'1mu ~~ L tluei ~1 '\,l, 'U1il1il'LIUill a'.11il li1 eieimrn::'lleJ~l fl li1 i11it 
~ ' ' 

3--1'1'171'1'1mi£11a.J '113--11 'a fl'Yl'a1U lil'\.t 'l'.JU ~LL r11il~ll 

illti1li13--lll?l'a]1Ufl1'aU.,QUi;i111u-;l13--1nu 

1 UU'Yllilel 1 U1i1::L UUfl7'a1Ll'l'a7::l1L U~£JULri£iuim~ru::~1 ~C\Jtlelllfl7'ali11L UUfl1'aU~'l'l1'a'\'l'r'\<'jmfl'a 

fl1 £lf11'\<'jtJe]ll m ru A fl'lfl f?lll e.Jfl~11il'a1 th'l1U 1 it '\,l, U'Yl~ 3 LLG'l::ti e],l~'\<'jU LU~'\/17 flll m ru 3--1'1'111'\'lm i£i 
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,rnii 5 

'U'Vlfi 5 
nTa1 b~'a1~~ b tPh.1'U b 'Yiu'U n1'a'U~'Vl1'a'Vli°'cwu1n'an1u.n1cw"lleh'.1 

a' ~ a., <V dd 

l\l'l.lY1iih'I n'aW3-l'V111'VI U1iiW n'U n'aWA'n'l!f1 
q 

l 'U'U'YlitLtlun111L1-111::iL ·1.J!hirn 't1cl'U in~ru::~1 R(1!'1Jeh'ln11i;i1 L itun11'\J~'Yl11'Ylfw c11 n1 n1 c1mw 

1::'1'l 'J1\'l n1ruAn~13-l'Yl11'Yl cl7 ic1~1,1'\.h::L'Y114 1,11 a-t~1i;i'11 cl\'!1'1,1.f,J fl n1 J An ~1 H1 'U 'U'Yl~ 3 LLfl::'IJ el \'l 

li!W7fl\'lmrua-t'Yl71'Ylcl1icl 1,173-1~11,h1c1\'l1Ulflum1~ 4 nel'U'Yllt7 l'U 4 L~el\'l~7Rru lil\'l~el1tlit . ~ 

• «n~ru::n11lii1Luun11 

• 'Ylu1c1\'l1u 

• '1Jel'\JL'IJ1,in71'111\'l1'U LLfl::'IJel'\JL'IJ!,i\'l1'U 

• 'Ulcl'U7cl 

5.1 Cl.# OQ. CV o 

an~w~nTaf?11b'UUn1":if?11Un1":i'U":i'V11":i":i~'U'Un1~.fl1W 

1 unTs1L1-111::iL tl~c1'1.J« n~ru::n11t;11L uun11 i;i'1un11'\J1m11::'U'U mmnw Lli1cJWlil71ru1lil1 n 

«n~ru::'1Jel\'l1::'U'Ulil1Luun11 in~ru:: LLfl::ltlLL'U'U'IJel\'l1fii;-J7LU'Um1 W'U17 

1::'U'U lil7L U 'Un71\'l1'U 'U~'Yl111::'U'U n7 clillW'IJel\'l mru A n~7 3-l'Yl11'Yl cl1ic1~1\'ltl1::L'Y114,.f\'l'Yl 3-1 lil L tlu 

LL'U'U 1W6U1:J (Centralised system) 1-u'IJru::~1::'U'U'IJel\'l,w1"l iXu~1-111a-tLL1,1n~1'1el~71'.1L'l'iu1lil'llli1 lil7n 

n11~~in~ru::LL'U'ULLcJncl1u (Decentralised system) 'YlU1cJl'.l7'U'U~'Yl1TY1fvw1mmc1mw~w'Ul'U 

mruAn~13-l'Yl11'Ylcl1«cl~11'.1tl1::L'Y114 (c1m1u HKPU) ~in~ru::LU'ULL'U'U'YlU1cll'.l1'U\!1CU7n71 ~~cl1'U1'.11t-b 

'Y11\'l (;]1'Un7 clil7WLLfl:: n71tl{J'U~l'.l7'U~L~cl111 el'1iK\'l LL~11\'l LLf.l'U ,.Zl'.l lil1Un7 clJ71W LLfl:: n71fll'.l'YJ'U lil'U~l'.I n71~ li1'Yl1 

LLfl ::tllj'U11fo1u Hm c1 li?lmt 1 cJ\'l7'UL~ c11 L ~el 1 i~ 1-111 a-t 1-1 ~ el\'l (?11LLf!::tl1::fi'Yl Bmw 1 un11'111l'.l1u 

Ltlu1::'Um1a-t6'U1:J Centralization LLcJ n cl1u Decentralization 
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b~ eJ1 bfin1:;,{ b tl~ cl'U b l1cl'U ~ fl~ru:;'ll eJl'l'l'\'U d cll'l1'\-tlil1'\-tfl1':i'U~'l'\1';i';i:;'I.J'U fl1 clJl1'Vfi:;'l'\17il'll eJl'I 

m & A fl~1a-im1'Ylm«c11?17\'ltl':i:;b 'YI r1 bb'1:;'ll e:i il~Vl'1 ,Nm rua-i'l'\11'Yl m « c1 L(,l cJW'il7':i ru1'il1 flU lc1u1 c1 U'1:; 

b'U1U':i:;i;li)rl 'I.J'Yl'U1'Yl'l'\U1~ Lf>l':iilfilflilfll':i'U~'l'\1':i bbG1:;fl1';j'ij(,]Lfil':iilfilf1il'lleJil'l'\U'lclill'\,l, i'l'U11 

b 'U7U';i:;i;liJR'lleJl'l'l'\'U'lcl1'17'\-tlil1U FM 'lleJil3-l'l'\11'Ylcl1«c11?111'1tl':i:;b 'Ylrl i'.l« fl~ru:;b 'UU~ fll':ifilU'UfilUU 
' 

n'il m1a-i'I'\« fl'lleJ1'13-1'1'111'Ylcl1 «c1 1 U':i:;c1:;m1 bLG1:; 1 m:;lil'I.JcJ'Yl61'17 fil1wf 'tlru:;~'lJeJl'l'l'\it1c11'11U'lleJl'l'iJVl'1"1 Luu 
' ' 

1tl~filmi'lLLG1:;m13-li'l{e:i3-1'lJeJl'l'Ylfi'lmmmc1mw Ltlu«fl~ru:;'lleJl'IL'U1tl':i:;fill'lr1Liill'ILQi'll:;'l'\u1 Lb'1:;~~rn1u 

., d 
'U'Yl'U1'Yl'VIU1'Yl 

'l'IU 1 cJl'l7U 'U~'l'\1':i':i:;uu m c1mW'lleJl'l 3-l'l'I 11r1m «c11?11\'ltl':i:; L r1 A 'iJ:;'Yi1'1'1u1~ f>l':ieJ'U f>l ~ w.f il Lb(9] fll':i 

11\'lbbf.JUfllclJlli'l, fl1':ieJeJflbb'U'U design; fl1':ineJl;l{11'1 construction, fl1':ilil1bUUfl1':iL?i'~bb'1bb61:; 

'I.J1':il'lfo~1eJ1 f>l1':ibb'1:!~l'leJ1U'lclf>l'l13-lfil:;(,l'l fl-#l'l'l'\3-1(,l'lJeJil3-l'l'\11'Ylcl1«c1 L(,JcJ'l]e)iJ'iJVl'7"1 tf m 'UU~fll':ib tlu 
' ' 

~tl ~'\J~l'l7UbL'1:; 1 iu~ fll':i 'll ru:;~'lleJil a-im1r1 c11 ~c11?11\'ltl'J:; L 'YI A rl1u L '1'1 ajtXuL ,% u ~ fll':ib tlu~'U~'l'\1':i LLG1:; 

'ij(,lfll':ibtlU'l'\«fl 

-#1'1'11eJ7'il i'.l;e:i «l'lbfl ~11 'U'Yl'Ul'Yl'l'\U l~'ll eJl'l'l'\U d clil1U 'U~'l'\1':i';i:;'1.J'I.J fl1 clJlli'l b UUf.J '1'il1 fl fll ';j fll'l'\'\,l,(91 

b tl11.hg:fill'J FJ'l]eJ(l'l'\'l,j.'JcJl'llU ~l'l'Y17 L r1'1.J'Yl'U1'Yl'l'\'U1~'lleJl'l'l'\U'lcll'l1Ulil7Ut1'lleJl'l'iJVl'1"1 bb61:;'l]e)(lfl':iruAfl~1 i'.j f>l'l13-l 
' 

'il1mtl'I 10 fl'iruAfl~l 'l'\U'lcll'l1U':i:;'I.J'U'U~'l'\1'i';i:;'I.J'I.Jfl1clJl1i'l 11ilf'I.Jfl1';ilij(,lbUU'l'\U'lcl1'17ULUfl~3-I 
' 

University Finance and Administration/ University support 11ilf'Ufl7':ii(91~7i'Um73-lfl7!ilqJH 

b ii cl'U b rh fl'U'l'\U'lcll'l1UfilU'U i;lll, U'I'\ « fl lil1U~ U'lleJl'l 3-l'l'\11'Yl cl1 « cl bb61:; i'.l rr f11 fl'U (91 bb61~';i:; irnf u 1 ll,e) (IR fl';j~ ' ~ ~ 

~e:iu;1l'l~l'I ReJiffl'ILbl?l'i:;lilu Vice President iu1tl f>l~1c1n'U'lleJl'l~Vl'1G1l'!mru3-1'1'\11r1mfc1 ~i'.lfl7':i 

fll'l'\'\,l,(91 L ii'.l~'I.J~'l'\7';j';j:;(,l'I.J~il ( ';je)l'Je)fifll';j'I.J ~) b UUfl1':ibQW1:;'l'\'ct(l'\'11Ub ~eJ'Y11'1'\U7~fl7 ll'U ~bb611'11Ulil7Ut1 

L(,lclf.J'U~'l'\1':i'l'\U'lcl(l7'\,l,i'.l(917bb 'l'\U(I L U'i:;(j]'I.J~ftl l'lfil bbl?ll Ufl':iru'lleJl'l'il'Vl'1"1 l'l¾'lclil1U'U~'l'\1'i'Yl-ri'lcl1 fl':i 
~ ~ ' 

fllclJllWLU':i:!lil'U f>lllig: 'l'\1eJ'l'\U'lcl(l1UeJ1 f>l1':ifilt17U~ 'i)g:«l'Jfl(,leJ~L Ufl~ 3-lfl1Ufll'l7Ub61'll1Ufl1':if>llli:; L(,lcl~':ieJl'I 
~ ' ' 

f>llli'U~ (~7cl'U~'l'\1'i) bUU~fl1fl'U~bb61 

Lb u 'J~(,l 1 um'ii(,l Lf>l'il'lfilf11'1'1'\U'lcJil7U'U~'l'\1':i'ig:'U'I.J fl7cJJl1i'l'lleJl'l'ilVl'7"1 i'.l« fl~ru:;f>11;11c1 nu~wu1 u 
' 

mruAfl~1rl1u Ll'laj ReJ fll'ib UUfl7'ii(91'1'\U'lcJ\'17U~73-ILL'U'U Functional ~bbt1l'lrl1u1'11ui,i13-1tJ'i:;bJ1'Yl'lleJl'I 

(17'\,l, 
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b 'UTl.hgj iih'.I ~'ll eh'I 

'YIU'Uh'l1U 

t1'1'1'U1'1'1/ mhvi 

b U'UnTnctuugt-u-un'ilm'rn'l'lim1eh'l • 
a-im1'Ylmit:J lW.i:;1:J:;m1 bb~:;h 

-a:; lil'U l:l'Yl ti "11 gt !,l{ • 

bb~:;bm 1'Y1111tl lju~ 
o V 

• 't11'1'\U1'l1l1'1'J1'1ble.J'Ubb~:;n1fl'U [BbU1 

n1-atllju~111-u 

b ,X 1,1, 1 ti~ M TVm~:: 1'111 mrfo a-i 'll eN 
'Yl1'VW1n'an1WlTW btl-uin~ru::'llel'1 

d:l1tl-a:;gt11 Ab~'1bQVn:;'l'\u1 bb~:;~e.J~ 1-u 

o V d I 

'Yl1'1'\'U 1'Yl'U1'1el l:l1'1 

• btl'U~tl-a:;gt11,1,111-u fl'U 1;hun'U~'l'\1'a 

-a::'U'Un1Wl1W 'l'\1el'l'\'\,l,'Jl:l'11'Ul'U 

1;1'1 fl vi 

ll'l<a\'la-½'1'1m-au~m-a btl'U~1-u111-u1-un~a-1111-u University 1-uTR-a11gtf111a-t'l'\11'Ylmit:J 'l'\U'Jt:J111-ua'.l 

Finance and Administration/ -a:;irnrit:Jrnrl111rnhun'l'lin 

University support ~i.l~'U~'l'\1-a 

-a:;iugt11 b~'U Vice President bU'U~ 1m:;iuRru:; 'l'\U'Jt:J'11'Uel11'11<amn-u~ 
~ ~ 

rh fl'IJ [Bbb~ b ti-um-a bQW1:; !;111 fl vlel ~1-un~ mi1un111'UL~'ll1'1;tn1'a 

Rru:;"1 Tvit:Ja'.i!'lru'U~Rru:;"1 btl-u~rhflu 

[Bbb~ 

ll'l<a\'la-½'1'1'YIU1tl\'11U • bb'U'U Functional • bb'U'U Functional 

5.3 ti el'Ub t1 m~11a.1fu ~ l?l'Uel'U bbst~tl el'U b t1'9l<l1'U 

b~ el1bl'l'a1:;'\'1b U~l:J'U b 'l1 l:l'U'llel'U b 'tJ !,l l'l'J1 a-11'1.J ~ vl'tlel'U bb~ ::'tJ el'U b 'tJ !,ll11'U'll el'1'1'\'U 'Jl:l'11'U 'U~'l'\Tfi::'U'U 

n1Wl1W'llel'1a-l'l'\11'Yll:l1it:J~1'1U'a:;b 'VIA bb~:;'tlel'1~Vl'1"1 W'U11 

'll elllb 'll Gl 1'1113-l ft1 eJIPl'llel'U 

'l'\U 11:J111-u u~m-a-a:;uu m t:J.n 1W'tlel'1 m & A mfl a-t'l'\11'1'1 m it:J~111tl-a:;b 'Yl A r\1'1'\U 1~fu ~ v1'llel'UvY11 ~ 11 

~btl-u'Vlfwmmmt:Jmw brn:;n1-a(i]1Lit-u111"U~b~l:l'J'llel'1fl'Utl-adl'YlBmwn1-ab~t:J-un1-agtel1,1, n1-a1it:J 

gtf gt~ m-a bbl;!:; l'l'J1 a-itl1;1 el vi.11 t:J gtmw bb 1 vii el a-i 'tlel11 ~11vf-u~a-t'l'\11'Yl 1,n i l:lbb urn tl-uel11 r1-a1 a-i 'll ru:;~'l'\U 11:J111-u "1 

'ti el'1'ilVl'1"1 i.l'llel'U L 'tJ(,l l'l'J1 a-ifo ~ vi'llel'Ul 'UL ~el'1~b~ m fl'U'Yl1W m n-a m t:Jmm tl-u 'I'\ in • 

1'1113-l l'l'ael'U ~~ 3-l'llel\'l'llelll b'll Gl \'11U • 

n1'a!i11b¾'Un1'a(;l1'Un1'a'U~'l'\1'a'a:;'IJ'Un11:l.f11W'llel'1n'JtUAmna-im1'Ylmit:J(,11'1U'a:;b'Y]Abnel'UvY'1'1'\a-lvl 

(1:md'-um& HKPU) i'lin~ru::n1111'tl1111 (Extensive) 1:!-1~1nv111'iJ:;lllel'1btl-u111-u~b~l:l'Jnue11R1-a 
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\J\1~ 5 

1;1mu~ lrn:::1:::'\.J'I.Ji;l1011rutlLJlr1l 'Yl1tru Lw1i<1r110'\.J r1~ a-1<11u~u~L uu 1tlL ~01;1,X'I.J 1;1uur111a-iL tluL~rnt, 
ru q q 

'Y11<1 !?l1<1LL~:::'1'11<1803-l'll0<13-lr\11'Y11:J1 f11:J(9l'ULZ<I f1 lil 0 n li11 l:J 1 Ufl'JU'II 0'\.J L 'II !?l<l1'\,l,li17U 1:::'\.J'\.J m l:!Jll'V'l'II 0<J~W1''1 

tf u L uu<11U'Y111'.11i17UtliJ'U~m11'\.J~ m1e11r111#u,u]1UL uw1'\tn 11i1LLn 1'.17WYh r111 a-i1;1:::m lil l'.l1u'll0a-iLL'lla-J 

eJ7 rl11lb~:::1:::'\.J'\.J'U 1::: n0'\.J ell 1'111 1'.17Wf m1,11'1113-l'U ~ 0 lil.17 l:J <11U'!)LL~ i;l'J'Ubb~:::{l :i'.l't1 A'U lb~!:(11'1,j,fi71ij lilbba-l ~ I'.! 

LL~:::« !?l'J1'\.J mu llil 1:Jfl1u<11u 1 u 1:::i'I.J#u 11<1LLf.JWil:::tl ':i::: n 0'\.J 1i111:J<11u1i11u1;1ci1-u !?l t:J m1 a-i LL~:::1:::'\.J'\.J 

i;l7571(li'Ul.nrl 

'tlel'Ub'tl&li-1113-1 

i'u ehnt1e1u 

r110'\.Jr1~3-ln71'\.J1'1'111 ililn71 bb~!:lilbb~ bb1.ll'.ILUU 2 fl1U 
' ru 

Q.,I d d V Cl.I 9..1 

':in'lfl mnm'll0<1n'I.Ji;1J11WLL1lil~eJa-i • ~Tit'n'I.J~'\'1111:::'I.J'\.Jnlt:JJll'V'l '!)Lrn 

li11Un71:JJ71'V'lbb'\.J'\.JLUU0<lf>7113-l f'I.J~liln0'1.J'Ylfwt:J1n1n11:J~1w1 

el7r171i;ltl1U~fl1'Un~1<1'YY<J'l'la-llil 

• ~11:J01r11':iG'lC17U~"1 'U':i!:~lrlf;lJ!:'!)LL~ 
4.la d'd d 
';j'\Jf.JlilneJ'\J'V'lU'YleJlrll1bb~:::i;lmU'Y1 

'110<1 r1 ru::: 

'tlel'Ub'tl&l\'11U ~ 0WIJ1 I'.! ffJ11'.1'll111'.1 Lb~::: 1'110'\.J rl ~ 3-l't1<1 :j'j t n'M-ru::: Lb '\.J'\.J 1'110'\.J rl ~ a-JLQ'V-11!:b ~0<1 

(Selective) LUU~'11utlnu~n11 L ~0<J'Y11'1 li11Un71:JJ71'V'l bb~!:n71'\J~n71 

'1'1~0'Ui)'U~'11U~L~mi'0<1 

(Extensive) 'YY'1'11U'\.J1m101m1 
~cf C Q.J 

'IIU'V'lWlil'U bb~!:'17U'\J':in71i;IU'I.Ji;IU'\,l, 
~ ' 

n~n':i1a-i1n1n1':i/n~n11a-J'1'111'Y11:J7tt:J 

'11 ~ J-' 
lil1'1-tn71:!Jl1'V'l'IIU'V'IU]1U \'17'\,l, 

'Ui)'U~ m1tJ1:::~7011'111 L ~0J0<lf 'I.J n71 

L'liellrlld'U1!:~TJ'\,l, 

n71:JJ71'V'l'V'l'\.J'J1 

• 

• 

• 

lf?lt:J11a-itfu ufou11:Jm1'\.J1'1'111'Ylfwmmmt:Jmw~wu1ua-i'l'\11'Y11:J1tt:J~1'1tl1:::L'Y1A :i'lirn'M-ru:::*Luu 

~Jl1'W113-l'll0'1n71L~m11;1,X'I.Ji;1'1Un~m1a-i'l'ltn'll0'1a-J'l'\11'Y11:J1tt:J n11L~'\.J1n711i11U1!:'\.J'\.Jnll:JJ71'V'l~a'.i 

r1rumw:1'1~f?l~03-l'l'l11'Y11:J1it:J r1ru1~111:J UnAn'M-7 'Urlmm bb~:::erm~f?l~0'YY'1'1'13-lf?l'YY<JLUlil7Ub1~1 '\ \) "i q qJ 

rh1ti'~11:J LL~:::r,Jrumw 

'l'IU11:l\'11Uli17Un71'\.J~'l'l11'Y1f'V'll:J1n':in71:JJ71'W'll0'13-l'\'111'Y11:J1tt:J~1'1'U1!:L'Y1A a'.lm1n1'1'\Ulil~'Y15A7i;l{?l{/ . 

LLemn~~'YlITT um':itliJU~'17U~'tl lilL~u lf?lt:J:i'l m11:::1i lfl uL0 n1;111'11eJ\'l'l'IU11:J'11u 

Lb{?! n ~1<1 f1'\.J'll0'1~Vl'1 ~'1 mru 3-l'\'111'1'1 m ir 1:J~'\,l,ll:J'\.Jl I:] n71 i;i1 Lit U<Jl'\,l,lill'l-t d' :i'l ir n'M-ru::: 3-!\'lb ,x 'l,j, ~ n71 
' ' 

'Ui)'U~'11ULV'1fo LLm'II bb~:::~f.J~n1':i'Ui)'U~\'11'\,l,1!:l:J:::ffu'l'l~mlim7:::'\'IU7LUU'l'ltn 
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1.Afo·1.nu 

.. 
U'\'16A16'!n"a 

q 

' 
L ~eh'.Ji;{1 i qJ 

Key Issues 

• n11if?lLiiln11u~nTH'IU'Ui;1'4U~il 

Rru.nTvm1;1::th::lh1rlm'V'l 
q 

• n7':i~1LUU'11W'U,.Q'\Jt}]n7'J~il 

'U'J::~'Yl5Jl1'V'l 

• LUUn7':i~1Litun11e1~1'1iln1;1~'Ylfi/ 

l:l'YloA1i;11?14 • 
• Q1'Ji;1{1'1M1'V'lLL'Jf?lim--1 (Yl1'11i11U 

n7l:JJl1'V'l) L 'WeJi;{U'lJi;{'4Ufl'iln'J'Ja..J'1Jel'1 

3--l'Y\11'Yll:J1it:J 

• n11!;fuu!;fuwwuon,,rn1;1::Lu1'Y\a..J11:J • 
'1Jel'13--l'Y\11'Ylt:J1it:JeJ~1'1~'U'J::~'Yl5J71'V'l 

• m1LUU'Y\U'Jt:J'11UL~mt.11qiLrn::R':i'U 

'J'1'il':if?11Un1':i'U~'Y\1':i'Ylf'V'll:l1 m 

n1l:JJ71'V'l 

Lf?1LLfl 

• n1'JLUU'Y\U'Jl:J'11U'J::lil'U'U~'Y\1':if?11U 

~ d d ., 
'Yl'J'V'll:J1n':in1l:JJ71'V'lLLl;l::'11U'Y\Lnm'1leJ'1 

fl'U'U'J:: ~'YI fiJ71'V'lLLi;1::m13--l'U 1;1 el f?l.fll:J 

flcl'1~~el ~L UL'lli?la..J'Y\11'Yll:l1 ~l:l 

• m11'1lt11dt:Jt.1u'Ylf'V'lmmn11:Jm'V'l 

LL1;1::m1u1~'1'\J~m1~iltl1::~'Yl6J11'V'l 

~1L'li~1l:Ji;{(li;{f?][?l'Jl:Jn7':ihi'L'Yll'll'Uli;I~ .. . 
Lbl;l::'J::'U'Ul'.l1U3--11 i?l'J.~1U 

• n1'JLUU'Y\'U'Jl:J'31U~i'U~n7':ili11Uit~ 

~~ I;{ f?lbbl;l::a'.ltl1::~'Yl 5Jl1'V'li;{l'.I I;{ f?l lf?ll:J 
• .. q 

n7':io/111'.11ULnl'.lnl;l~'Yl6 ~iJ~'YloA1i;!l?l{ 

i;{eJ f?l "1 ~ el'1 fl'ULLt:-JU'llell'.l a--l'Yl11'Yl l:l1 i l:J 

n1l:JJ71'V'l 
., ., ' 

• i?IWYJU Lbl;l::"1'J13--1~3--1"11 

• m1if?lm1m1a--1L~t:J'1f?11um1a--1 

~-~elf?l.fll:J LLl;l::~'1JeJU13Tt:J 

• n7':ii?leJ'Ui;{UeJl'.llilell'l'J13--l!ilel'1n7':i nl':i 

LLfl'Uq)'Y\1 Lbl;l::"1'J1a..Jvil'.l'V'lell'ill'Un1'J1'11 

el1"11':i Lbl;l::n7':if'U'U~n7':i 

• m'V'l~mHU'lleJl'.la..J'Y\11r1m~t:J 

utii'i 5 

• L uun11tll]urn'11mihfu LLl;l::LLnl'll 

• Luun11tll]urn'11u1::1:J::tfu'Yl~mQ'V'l1:: 

'Ylu1 

• i'1'1l1f?ln7':i:l-!'1LUUL~el'1n1':i'J1'1Lbt:-JU • 
n1':io/11'11ULULn'1':in Lrn::Ln'1'Uel'1fl'U 

q 

• m1a--1il1 L~'il'lleJl'.I n11tll]'Urnl'.l1U1?11 a--1 

LLt:-JU1'.11U 

• R'J1a--1tl1;1eif?1Jlt:Jtue11"111 

• m'V'l«n~ru'1Jel'13--l'Y\11'Yll:J1~l:J 
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u1'1'\11V1Zvrn1 m n1£im'W 11ilLLn 

o 1::'\J'Ul9l1L ih,1,n11 ~'Yl n:1-1m1V1m«£i1 U(,11111.h::L 'YlAL~e:i n 1it1::uum1u1'1'\11~1n m1LLum1:1-1 
' 

i:)Ufl (Centralised system) t1e:i11~~W1":I f1'111·1h::uun11u1'1'111irnn11LL'U'\JbL£Jn~1ue:i~ 

o Lu1u1::~11~t1e:i11n1119l1Luun11u1'1'\11V1f'W£11n1n1£1~1'\Al 

0 '\J'Yl'\J1'Yl'l'\U1~: 'l'\'U'J£ll'l1'\,l, FM tleJl'l:l-l'l'\11'Ylmi£J(,11\'IU'J!:b'Yll'lbU'\,l,~~'l'\U1~'1'\i;rn1um1ri1'1'\U!n 

UL£l'\J7£1 'J!:b'U£l'UU nu~ :1-17'911~1'\,l, bb~::l'hmnl'l(,111'1 'l ~b~mie:i11nu n111it~u~ n11uZuu111 
'!,,I ... ' 

e:J7 "11 'J n11ul)u~111Ut1e:Jl'l ~ 'l'i'IJ1 n11 bb(,l'l'\'U'J £11'11'\,l,tle)l'l~W7 ":I fll'I ~'l'\U1~l ui n~ru:: 

~u~u&1111u 

0 "111:l-lirnLlil'\,l,l'\,l,n7'Jn1'1'\'\,l,ln'\,l,L£1'\J7mb~::~'YlnA1fl'91{ 

o R17:I-IR'JeJ'UR~:l-ltleJl'IL~e:i11~11ili;yt1e:i11m119l1Luum1 Key issues 

0 'J!:lil'\J "111:1-11'\'Je:J'U R~ :l-ltleJl'ltleJ'Ubtl'911'11'\,l, 

• ~11~Ri1£iR~l'l'l'\~e:i1miL~£J11nu 1i;i'LLn 

o 1::lilu m1:1-11ih lilt:yt1e:i11'1'\u1£1111uti11um1u1'1'\111::uu m £im'W 

o «n~ru::m1irnlR111flf111'1'1t-i1£1111u 

V ~ d 
• tle:Jfll'lbn'91e:JU 

O :l-l'l'\11'Yl £11 «£ii?l71'1U 'J!:L 'Yl A~ "117 :1-1'\Alf e:J :I-IL Uli11Ube:J n fl1 'J bL~::i{e:i 3.;J ~ n1119l1 b uun1 'J'\J1'1'\7'J 

'Ylf'W£11n1n1£1~1'\Al:1-11nn11 

1 '\,l,'lJ'Yl~ 6 ~\'lb UUflln'\'17£ltle)l'l'J1£11'11'\,l,Q'IJ'\Jd lil!:fl'JU'\J'Ylb ;£l'j,j,~11ilf'Ulil1 nfl7'Jb u;£J'\Jb o/1£1'\J n7'J'U1'1'\1'J 
' ' 

'Ylf'W£11n'Jfl1£ln1'\Altle)l'ln'JruAn~1:l-l'l'\11'Ylmi£Jl'\,l,(,111'1U'J!:b'Y1Afl'\Jtle)l'llilW1~1'1n':if;lJ:l-l'l'\11'Yl£11«£J 
' 
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Ul'I~ 6 

ucni1 6 
a-atlru~ n1-a An'tl-1 bb~:½:U'n b ~h.1ui11~iu 

q 

1 U'U'Yl~ 6 ~\'lb tluu'Yll;tlil'\11 cJtieh'l'J11'h'l1UQ'\J'U'd' lil:L uurn11;11,J~rn m1Fln~1Lb~:f.J~ rn11Llil';i1:i-, 
' ' 

?lel 3J ~~11illil1 n fl1';j A n~1 l'll'ld'-ttl'l'Vl 3-l lil vrf el a,J,tr\'l l:Jl'l 11il~ fl1';j bW lill'l?Jel 1;11u~~1 A i;y 11 lil1cl lil1 n?Jel 1;11u~1!il ~ 
An~11!i1U1bi;1UelbbU1Rlil~1'Vl'f'Ufl1'J'U~'Vl1'J'J:'UUfl1cJil1'1"1a1'1'l1'U1il'Vl'1,Nmrua-J'V\11'Ylcl1icJ bb~:bl;1Ueli1?Jel 

' 
a1'1'l1'U fl1'JAn~1 fil{\'l(,]el 1 u1 rt 'l-l,(91elW\11cltlell'l'U'Yld' 

rn1Fln~1filfl'ld'~119l~'IJ1:1;t\'l1-1'VlinLvielAn~1Kn~ru:LL~:LLu1ml'lm1'1J.fiu~l'l1U!i11urn1'U~'Vl11 

'Yl'fWcJ1n1fl1cJJl1'1"1 bb~:U13-l11bfil'J1:'l-1b'U1cl'Ub'ncJ'Ufl'Ufl1'J'U~'V\1'J'Yl1'1"1cl1n'Jfl1cJJl1'1"1tlell'llil'Vl'1~\'ln'Jill 
' 

a-J'Vl11'Yl m K cJ bb~:L UULL mml'lu'J: nelu rn1 n1'VlUlilJ'U LL 'U'U rn1'1J.fiu~l'l1U!i11u d'~1wf'll a-J'Vl11'Yl m K cJ LlilcJ 

L~ el n l 'l!Lb u 1'Yl11'l rn1 A n~1LL 'U'U L 'IJ1cJ'U L 'Yi cJ'U 1:'V\11\'l rn1 lil1 Lit urn 1'U1'Vl1'J'Yl1wm m rn cJJl1Wtiell'l 

3-l'Vl11'Ylcl1 icJl '\,l,t,11\'l'U'J:b 'YlA fl'Utlell'llilW1 ~l'lmrua-J'V\11'Ylcl1icJ ,tt\'l,ib viel 1 ri'b 'Vlm:l;ta-Jl;tel lilfil ~ell'lfl'U?Jel'ih fllil 
' 

'Yl11'l!i11UL1~1bL~:'Yli'wmm1urn11icJ ~An~1~1'l11ilL~elnm&Fln~1a-J'Vl11'YlcJ1imhl'lu1:L'YlA~1mu 8 LL'l'\l'l 

L!ilcJ11ilL~elnAn~1 fl1'J'U1'Vl1'J'Ylfwmmfl1Wl1'V'ltlell'l3-l'Vl11'Ylcl1icJ lU'U'J:b'YlA~a'lrn1wmm1rn1u.fi'U~\'l1U 

!il1Uitmhl'l n11\'lt1111'lbb~:b tlu1:cJ:b 1~1'V'lel l;13-Jfi11'J ~l'l 1!ilbbn 'U'J:b 'YlAi;1'Vl1sielb3-l1fl1 l;t'V\'J1'llel1ru1:5' m Lb~: ... 
elel l;tb(9l';ib~ cl bb~: 11ilb~el nAn~11il1 na-J'Vl11'Ylcl1 icJl '1-l,'U';i:b 'YlA~el~l UJJ~.f11filb~cl1 fl'U'U'J:b 'YlA1'YlcJ e)'\,l, 11ilbbn 

fll'l fil I ,J{ Lb~:;e:1ell'lnl'l LL~:;t~el na-J'Vl11'Ylcl1 icJ~ a'li n~ru:ml'l fl1cJmw1rntLRcJl'lfl'lllil'Vl'1 ~l'lmrua-J'Vl11'YlmicJ 
' cf do o 9:6} v.J' d o QJ c:!1 c:1 " 1 6l cf d c::,,. CJ 

tlU11il'V'IU'YllilU lil1U1U~b'tf'V'IU'Yl/lil1U1UUnAn~1 bb~:;3,Je)1fi11';j'V\~1n'Vl~1cJu';j:;bJl'YlbU'V'IU'Yl3-l'Vl11'Ylcl1~cJ 

'J1 a,J,trl'J (,l el\'l b UU3-l'Vl11'Yl micJ~ 1;113-J1';jt] l'lWll el 3J ~ b~ cJ1 nu fl1'J'U1'V\1 'J'Yl1'1"1 m n'J n1 cJJl1'V'llil1 m 1u1 'll !ii'l!il Llil cl 

1urn1Fln~1rn1u1'1'l11'Yli'wmmrnwnwt1ell'l'Ylnm&Fln~1 a-ll'lL'\,\Ufl1'J1bfil'J1:;'Vl1uL~ell'ltlell'l uLcJ'U1mrn:; 
' ' 

°'11il*'VlmcJ tiel'Ubtil9l U'YlU1'Yl'Vlu1ri LL~:«n~ru:;Lfii'Jl'l1;tf1l'l'Vlit1cJl'l1u ma-Jmelrnm1i\11i1LL~:;'Yl(]~~~11il 

Fln~11rlutJ'Yl'YI 2 

lil1 n fl1';j A n~1 mru A nH1tl ell'l fl1';j'IJ ~'V\1'J'Yli'W cJ1 m fl1 cJJl1'1"1tl el\'l 3-l'V\11'Ylcl1 ir ell '\,l,t,11\'l'U';i:b 'Yl A~1U 1'1-l, 

8 m&Fln~11utJ'Yl~ 3 ~l'l11ilLLn Cornell University, University of Virginia, University 

College, London, Cambridge University, University of Melbourne, University of 
Sydney, National University of Singapore LL~:; Hong Kong Polyteclmic University W'U 

i n~rud1 a-J~~1 At\J Rel 3-l'Vl11'YlcJ1 i cJ 1 ur;l1l'l'IJ1:b 'Yl AJl'l'Vl a-J lil 1 'li m1u1m1Y1i'w mm rn cJmWLL 'U'U 11 a-J i:iu~ 
L1i1cJa'lm1ililllYl'l'Vlit1cJ\'l1U1i11ud'iumLtlum1LQW1:; a'lt1el'Ubt119lfl1'Jlil1LUUl'l1Ufil'Jel'Ufil~a-JJl'lLLf11fl1':i111'lbLf.lU 

' o I d 1· 1 ~ o ~ .lo ~o ., d &' d 
fl1'1'\UlilU bcl'U1 cl b 'J el cl ulil'\-litll'l fl1 'J fl1 n'U fil1U 1',ja-l I!] b_b~ n1 'Ju-!)'U 19ll'l1Ulil1Uel1 fil1'Ji;1tl1U 'Yltl el\'lel1 fil1'J bb~:;W'!,1, 'Yl 

m ell Ubtll9l~U~tlell'l3-l'Vl11'Ylcl1icJJ\'l'Vl3-llil ( cJm 1umrut1el\'l HKPU) 'Vl'U1cll'l1Ulil1Uiii lil'J1 a'lm1a-J~1At\J 

L ~u 11illil1 m:; i'lltiell'l'VlU1cJl'l1U 1 u Llil';il'l 1;1f 1l'lt1ell'l 3-l'Vl11fl mi cJ iii1 LL 'VlUl'ltiell'l ~u~m 1\'l1ut1 ell'l'Vlit 1 cJ l9l ~ e:i lillilU 

t1e:i'Ubt119lfil11 a-Ji''ll~lil'tfelULL~dhu1lil 1 urn1Kl'l rn1 
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1 'l-t'\Jl'lrl 4 'lleJil'i1ch'l1ud L tlurn'iAn~1 ~m'W 1 'l-t'U'iPilU'U'lleJilfl1'i'\J~'l'l1'i'J::'\J'\J rnc1mvunc11 u q 

'ilW1Mmru~'l'\11l1tl1itl ~ilfl1'JAmndr1'ieJ'\Jl'l~~fl1';j(j]1L'U'Uil1'U'\J~'l'\1';i';i:;'\_J'\_Jfl1tlJl1'W/il1'UeJ11'11';i~tl1'Ut1 
q ' 

'll€Jil 14 r1ru:; Lrn::'lleJilcl1Un'\J~'l'\1'J'J::'\J'\J n1t1J11'W 'il1 n fl1'i1ll'l'J1::'\-,tJeJ3j~'lleJil fl1'J'\J~'l'\1'J'i::'\J'\J n1 tlJl1'W 

Jl1tll U~W1 ~ilmru~'l'\11l'ltl1itl 'W'\J'J1 fl1';j(il1 l U'\-tfl1';i 1 'Uil1'U'\J~'l'\1';i';j:;'\_J'\_J fl1tlJl1'W'lleJil~W1"1 tlill U'U 1 t11 'U 

LL'\J'\Jrlhl~m~mnun~1i1';!1~nu lfilcJil~~n~ru::uc1n~1mtlue:i~1ilmn cl1unu~'l'\1'il'lfwmmn1c1mw ..., 

L UUL~ a'.l0u5 n'l'IU 1 tlil1'U '1'1-di1rltl,nu&1i11'U l111'1 !il1'U ii'L 'llul~ m fl'\J ~1 tleJ1 l'l1'J~ mu Y1'll eJl'l l'l ru:: cJl'l 1a-H!ilL tlu 

'l'IU 1 t1'11uAu1fo ~ 1\'lr\ rh'l'lu1.,m Tc1u1 c1 tll'l o A1 ~ m{ m m'i \\i1'1-t LL~:: n1 fl'\Ji11'1-t!i11'1-t ii''ll eJ\'I !-1'1'111l1 mi c1e:i ~1\'lr\ 
~ ' ..., 

1'11'J'il::L U'U 

L~mbi.:rnrn'iAn~1Y11vi'luul1rl 3 LL~::ul'lrl 4 mLtl~c1rnric1unu 'Yl1Liwu11 'i::'\J'\Jfl1'J'\J~'l'l1'i 

l'lf'Wt11f1';ifl1tlJl1'W'lleJ\'l'ilW1~'1mrua-i'l'\11l1cl1it1 ~~n~rudlLA~lllnn~11'1'il1nn1'J'\J~'l'l1'Jl'lf'Wt11n'Jfl1tl.fl1'W 
' 

'll€Jl'l!-1'1'111l1tl1 ic11 u~11'1tl'i::L l1 AL tlue:i~1l'lm ne:i~'l'\~1m~e:i\'l!il1t1nu L~'l-t ~ n~ru::LL u 1l111'1 rn1'\J~'1'11'J 

l'lfwmmrnt1m'W 'lleJ'\Jb'll1nrn1lii1Lu'l-tl'l1'1-t uTc1u1c1 Ltlumu 

• fl1'JAn~1mruAn~1'lleJl'l3-1'1'111l1tl1itll,hl'ltl'i::l l1A'Yl1 L im1u11 L 'Ull111'1tl'J::L l1 AJ'Ufl1'J'\J~'l'\1';i';j:;'\_J'\_J 

rnmnw 'l'l~e:in11u%1'il'lfwmmn1c1mwi1mtlu'11uf1cl1f!qJ'lleJ'1!-l'Yl11l'lt11ic1 Liiu1!il'il1nrn'ir\i'lrn1 

n1'1'lui;iuTc1u1c1 + ii;ifK'1'1'1il.1c1'11u + 'i1a-1~'1n11 n1'1'\ui;i1::rKu'lle:il'!e.Yul'! f!uu rut11'1'lil.1c1'11uift -rl u1::rKu 
~ ~ 

d 1 'l.l ~ cf d v c. c:. ,v OJ I v d"v v 
l'l l'l eJ'l-t'll1il ~I'! l1'1'UL 'UeJ\'I m 'il1ntJ'\J'i'l'\113-l'Yl11l1 c11 ~ c1m1::'Ylum1l'l1ui;i1u ume:i\'I rn1 r111 mu~::r111 a-1 

~ ~ ~ 

ihu 1 qi rn'JLQ'W1:: LL~::L ~ m~unu "1 n t1J11'W'lleJ'1 !-l'Yl 11l1 m « c1lf l'!l11 l'l ln'J l'I LL~::l11'1efo a-i 

• Ll'l-t1l111'1 uTtl'U1t1 LL~::1::uu rn1u~'l'l1'il'lf'Wt11 n1rnt1J11'W'lleJ'13-1'1'111l1t11ic1 m1a'.lm1a-i~e:ii;imfo'11tl 

nuuTtl'U1t1'lleJl'l!-l'l'l11l1t11 ic1Ju 1 L ~e:i 1 id'\i;i rn1~ue:i'11ne:iuu~::~uu~uurn1lii1L uurn'i'l'lin'lleJl'I 
' 

3-l'Yl11l1tl1itl au1!ilLLn f71';iL~tl'Ufl1'J~eJ'U fl1'J1itl ll~::fl'ilf1';i'i3-ll11\'l!i11'U1tl1fl1'J 1!ileJ~1'1L'l'\3-n::~3-I 

~e) i;i l'l~e)l'I lf\'IL 'U 1:;c1::luLL~:;';i:;cJ::t111 [,]\'IL iiu 1!il'il1 nmruAn~1'lleJ'13-l'Yl11l1tl1itlL 'U~1'1tl'i::Ll1A rl 

uTt1'\J1tl'lleJ\'l'YlU11:l\'11'U!i11'\-tfl1';i'\J~'l'l1'il1f'Wmmrnw11'W 'il::eJ11'1€!'11n13-l'UTt1'\J1tl 1~fonAULL~::LLi.:.J'U 

lii1 Lu urn1 m ~e:i i;i'ilui n~ru::LQ'W1::'ll eJ'13-1'1'111l1 mi c1J UL tlu 'VI in 

• 'il1 ntJ~ fl1'JAn~11 'UL~fl\'!Jl1';i:;n1'itl{l'U&l'11'U!il1UeJ1 l'l1'J~tl1'Uri'lleJ\'Jl'l(U::~1'1 '] 1 'U~W1~1'1 mru 

a-im1l'lmic1 (1ht1e:irl 4. 7) wrnTmfonmrKl'lii' 

0 1'1113-1'1'1~1 fl'l'\~1 tl'lleJ'1Jl1'J::fl1'Jtl{l'IJ&1'11'U ~::'\-10'1-t~l'I fl1';i'lJ1i;]fl1';j fl1'Yl'Ui;J3-n !n'i]1'\-tfl1';i 

tl,nu&1'11'U ';!13-1 fl'U 'l'l~eJriL tlmn ru-n L~m fl'U lf \'13-1'1'111l1tl1 K cl 

o n11~i;ir111a-1'1'1~1 n'l'\~1c1 Ti;ic1rn1~{11'1 m m1]1Um'i::rn'itll)'LJ&11'11u"l 'il::L ~a-i Te:i rn~1 un1'i 

L ~ 3-1,J';i:; ~l16Jl1'W L 'Ufl1'itllJU&1'11'UlL~:; ~ i;i fil1 L 'f1~1 cl 1 'Ufl1'J'Y11 l'l113-I ~:;01 i;J~'\-1, r\01 l'l1';i'lJe)\'I 

a-1'1'111l1t11ic1 Lrn:;1urn1n1nu r11ur1a-1 m11'il~eJ'\JLL~:;tl1:;d'lui;.i~ 
' 
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umi6 

LLr-.lUJJi'.i~ 6.1 ~·-.h'lt1eh'lm1:::()1U~eJl'lULUnTa'llljuMl'l1ue111'l11~w'\.JLU 14 Aru::: 41Lmni,rn-i'll1:::LJ1'Yll'l7U 

'\J{j'U~nl'JeJll'll'J 

sqm/p 

45,000 

40,000 +-------------------------

35,000 +-------------------------

30,000 +-------------------------

25,000 +--------------------< 

20,000 +-------------------< 

15,000 +-------------------< 
high, 11,326 

10,000 +-------------,

1

i---~

1

---_____j 

high,41,808 

~ 

r------, 

~ 
~ 

' 

' 
I----

~ 
avg, ,146 

~ 5,000 ---,=·-=ht=fi.~J,2=1r:- ·- j avg,1,995 avg,4.! 9:;, 

0 +-----~l_____a,=="='J,~j"~·'-' --.----===:e.=---e-----==~'""~r.•~•1:____+----~=-=-~w.-1,~52"------i 
low, 27t. 

Cleaning Security Operation & Maintenance Management 

• nl'JL'll~~'\.JL'n~'\.J'J:::'Vl11l'lm'J'\.J~'Vll'J'YlfWmmm~mwm11'l,Vl'lfll'ln'Jrua-l'V111'Ylmt~n'\.JmruAmn 

a-l'Vl71'Yltllt~~71'.!U'J:::L'YlA '117L'\1W'\.J17 

O LLWJ'\'171'.lnl'J'WlnlUltleJl'l~Vl'l"l 'Ull'l~'JUl'l«1~nm'llLL'\.J'\.J~a-l'V171'1'1mt~LU~71'JU'J:::L'\'lA s ~ 

lillL U'Unl'Je)~ 

o Ul~'\.J1~m1'\.J~'Vl11'Ylfwmmm~mwtie11'.!~Vl'1"1 :lh1~fl:::La~1nLLfl:::l'l'Jla.J'll1m~utte1~n11tie11'l 
s 

a-l'V\71'\'ltll f ~~71'.!U'J:::L 'YlA LLfl:::t:'fot111n nl'J fll'VIU!na-la-la-leJl'l'J'Ja-!'11'.lr-.lfl L U'J:::~:::tll'J~~eJl'.lnl'J LL fl::: 
' 

l'l'J7 a-i L ~eJ a-i l~l'l fl'\.J ~'Yl □ Al "11'1{ iK1u 1n1 m1 mi:::m1-w1n1u 1t1 eJl'.l a.J'V171 'Yl mt~ 

o tieJ'\.JLti1'1 m1rn1L UUl'l7UtieJl'l,Vl'7"1 ( ~1un'I.J1'Vl111:::'\.J'\.Jm~mw"l) £Jl'li1n 1iK11a:lf n'l!}ru::: 

~e1w111 l'l41 n 1n L tt m-uw1:::LL~l'l1u ~ L~ m 17'\.J eJ1l'll'JLLfl:::"11011 (MUlJl AL llu 'VI f n 

o ~1Un'\.J1V1111:::'I.J'I.Jn7~mw"l Lrn:::l'l1U'\.J~'Vl11wfwmmn1~mwt1e11'l,Vl'7"1 1:Jl'l"11m1t1t1m~ 

tleJ'\.JLV1'11'.!7U~a'.ll'l17a-l41Lllu1iKfiln'Vlfl7~1'.!7U L~U l'l7U171'lLLr-.JUlil7Un7~J17W (,U~elll'll'J, 

'\Jfo'\J11'.!eJ1 l'll'J) l'.llUl!]LLfl ~l'JLL11n«ela-lJl7~ L UeJl l'll'J 

~1 nr-.Jfl m1An'l2}1 01~"1Tu1vi11 m1 rn1 L il.um1vi1um A11"1mu~V1~0 n11'1.J1'Vl111:::'1.J'I.J m~mw 
' 

tlell'.l~Vl'l fll'l n'Jf;JJa-l'Vl71'Yl~7«~L UU~~'UU a:iu tlJ'Vll ~7 ~ru 1v1LLf1 q q a., a., 

0 a-l'Vl71'1'1mf~ 13-J"17a-ll'Jtl'l'l'J7'\.Ji?l'U'Y,J'U~Lb'Y1~~1'.l 

o m1'lllj'UMl'l7ULllu1'lle1~1'113-Ja:lm1'11:J7U LLfl:::t111nJ'llLL'\.J'\.J 

o m1t111nuL~'\.J1~ LLr-.JmL3-J'U'Yl LLfl:::~'Yl □ A1"11'1fm1'\.J1'Vll1'Ylfw~1mm~mw 

O n7'Jtl71nile13.;Jfl~47L llUL Un7'J'\.J1'Vl7'Jlijfnn7'J 

0 nl'J 13-J"17a-l1''rn11nLLr;l:::'\J1:::Li'.iUr-.Jfln7'JU!)'UMl'l7U11il 

0 . nl'J 13-J"11m1m71'.!LLr-.JU'J:::~:::m1Jl'.!1 Ulil7Un7'J'U!)'UMl'l7Uel7 l'll'J"1t17U~ nl'J'\.J1'Vl7'Jlij(n nl'J 

LLfl:::m1-w1n1u1'llf'U'll11'.!'l'lfwmmm~mwe1~11'JLllm:::'I.J'I.J1i 
' 
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J'11'\'\a-imdu1m~l11'\'J13-1~1Llht~'Yl1113-l'\'\11'Yll'J1tl'J(,)011'YlU'YlT\,1,'\,1,ll'J'U11'Jril1'\,1,fl1';iU~'\'\1';i'Ylfvw1m 

fl11'JJl1W bbl;l~ f71'\'\¾l11 L ia'.l lil'J13-l'tll1lbfi!'\,1,l;l0 l111'1~0111 U flU l;lll1'J~l'l'J13-lf,l011fl1'Jbbl;l~l;lmWLb 'Jl11~0 3-1~ 

b 'U ~ l'J¾bL'U i;ll11 'U ll111'J'U'J~b~'\,1,a1 rl(lj~'Yl1113-l'\'\11'Yll'l1 il'l (,)011'Vlfil1';if;JJ1 bbl;l~rKm~Ulfil a:li11d 

o t m~ru~t1011ammL 1m~0 a-i Lrn~1~iu~rumwt1011'1'lfwm m111l'lmw~r,i'0111111lZ'uL uu 

0~111h? 

0 ¾Ll'JU1 l'l'\'\~0 Lb'" 'J'\'1111 fl1'JU~'\'\1'J'YlfWl'l1fl';ifl11'Jll1W~m'l11'Yll'J1 im iiu 11b '\'\3-ll~l;la-i'\'\~01'\'J';ifi)~ 

LUU Imm1a-1€i11 ';i~UULbl;l~ll'\';il1l;lf111 ifl'l!l-f;JJ~l'l'J13-lt'l3-l'W¾Btl011fl1'J't11111'\,1,';i~'\'\1111a1ufl 

u~'\'\111~uu fl1 l'lmw nu'l'lu 1 l'l01 lil11amu 'Viti 011 LLl11 i;l~!il ru~ 

0 ';j~ lilU !ilf;JJJl1Wtl011 fl1';j li11 Lit '\,1,l11'\,1,ril1¾011'\1';i am '\,1, ~tl011fi!W1 i;ll1 fl';j rum'\11'\'l l'l1 i l'lit' '\,1,L U¾ 
q q 

0~111b? 

o 1~iu1111a:l,hu~1a-it10111ilru~Lrn~'l'lit'Jl'l111u~1111 t1011a-1'\'\11'YlmKl'l lUfl11im1111 11111'11 LLl;l~ 

111 'Jfu tl mtrnu (,)'1,1, '\'l'\,1,1'11 l 11~1 l'l~ Ln miufil1 fl fl1';i 11101 l'\1';il;lf;l1'\,1,~ 
q 

fl1 ';j f71'\'\'1,1,[1] bb '"'J'\'1111~'/J l1lbfi!'\,1, 1 ¾Lbl11 i;l ~'U';i~L~WH111 (,)'1,1, fi]~•th l'l l i fl1';j f71'\'\¾l1lbL'" 'J'Yl111bbl;l ~15 fl1';j 

uliU(i)l11'\,1, [9ll;l0[1lfil'\,1,fl1';j(,)[1]~'\,1,lfill¾fl1';i(i11bit¾fl1'JU~'\'\1';i'YlfWl'J1fl';ifl11'JJl1WJ'111u1~1'J~«ubbl;l~';j~l'J~l'J1'J 

Iml'lJ'11dL ~011~fi!W1 l;ll1 fl1rua-i'l'l11'Yll'l1i;i' l'll'l'J'Ja:lL ·fo 1 ia:lm1iii1L itum'J Imm ~1 1rilLLfl 

• 
• 
• 

• 
• 
• 

q 

fl1';jl;l[111'111 a-i'l11-a'0u 1 '\,1,fl1';i'UliU(i)l11'\,1, ';i~'\'\1111'\'\'U 'J l'J011'\1';i'LJ';j~~1 I'\ ru~ bbl;l~a1uflU~'\'\1';i';i~UU fl1 l'JJ71W 

fl1 ';j f71'\'\'\,1,[1]'\,1,Ll'JU1 l'J bbl;l~l'J'Yl o 1'11 l;I 191{ fl1 ';j iii1 Lit ¾l11'\,1,ril1'\,1, d ~'Ii' l1lbfil'\,1, 
q 

bb '\,1, 'J'\'1111 fl1'JU~'\'\1';i(,l'\,1, 'Yl¾ril1¾01 l'\1';i amu ~ /';i~U'U fl1 l'JJl1W ( fl1';jli] [1]';i~UU fl1';i fl';j~fi11 l'J (,)'\,1, '\'l'\,1, 
q q 

A1 l ?1~11'lbbfl'\'\'\,i 'Jl'll11¾«l'li'01 l'l1'J) 
<V o Q; d °' <V 

fl1 'Jfil l1l'Yl1si1¾tl03-1 i;l L W 0 fl1'J'\J';i'\'\1 'Jfil l1l 111 'J ... .. 
1111 n1'l'lum1~uu LLl;l~'J~L u !'JU n11 l ?i'Ylf w mm fl1 l'lmw 

fl1 'J n1'\'\um Lfl rui m 19l'Jj1¾ J-111~ iu ~ rumw LLl;l~m1~ m1ulju(i)111u L vi01 i'Yl fl'l'IU 1t'l111u 1 u 
3-l'\'\11'Yll'l1il:J1ril'll1muljulilliL'l'li-l0unu 0'\,1,fi!~'U13-11~111'l'J13-ll;l~[1]'Jfll'\,1,fl1';if71flU~bbl;l [9l';j'Jfi!l;'j0'\JLLl;l~ 

'U'J~b~mrn Lbl;l~fl1';ib via-iu1~~'Yl6Jl1WUl;l~i;l l111'11 l'IJ~11:Jl¾~1 rii'u 11101 'U 

1ucl'JudbU¾fl1'J'U1bl;l'1,1,0bb'\,1,'Jl'l'J13-l~l1lbbl;l~'ll0Ll;l'\,1,0bb'\,1,~l'\,1,fl1';iU~'\'\1';i'Ylfwmmfl11:lJl1Wa1'\'\fU 

~W1 i;ll1 fl'Jilla-l'\'\11'1'11:!1 K 1:J 

a-im1'Yl l'l1 i 1:l lil'J'J~ n11ufm~uu m1Yi1111uu~'\'\11'Ylfwl'l1 fl'J F11 l'lmw1~'\'\1111cl1ut1011 

3-l'\'\11'Yll'l1i1:Jnucl1ut1011!ilru~1i~fl1';j'LJ';i~l;l1'1,1,111'\,1,fl'\,1,0~111~'U';i~~'Yl5Jl1WmflimLl;l~bU'\,1,1u1wvil'l'Yl111 

Lliimnu ll111:J01fi!Lb'Ul1tl0Ubtll91111¾bbl;l~ l'l'J13-lfutlm'll0U00 fl 1i'li'mbfil'\,1, rii'11d 

o 111uu~'\'\1'JLLl;l~1111Lum L~m'll011nu 1111n1'\'\umuI1:Ju11'J ml911si1u af111rl~0 1111LL~u ... .. 
LL3-IU'Yl m1u~m1'Ylfwl'l1 fl'J 111 wnw 1111LL~mLa-lU'Yl 111'Jufuu111amw011i111 i mt0 imi111 

l;IUUl;l'\,1,'\,1,fl1';j'lJ::l'\'\1'Jl1'1';il1fl1';i 
q 
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U'tl~ 6 

o 1'11Uililn7';ifflrJ1'J LMl:lTtleJl'lflU n11ililm1n11Wmr111n1;1:::lu~1ue11r111 n11r'i111ur11ur1a-1 
q 

fl1'J'U,lj'U&ll'l1Uel1r11'J bb!;l:::fl1'Jbbfl'Uty'Yl1bb!;ld'J:::fl1m1u11111u'l'\it11:ll'l1U~~e)1rl1'J llill:ll'l1U 

1 u 1::: iudr111a.1e1u111 'l'\it11:Je11 r111u1:::~1 r1ru::: b tlu~fu ~ liltleJU bb(,l'l'\1 n r1 ru:::'l'\~eJ'l'\it 11:ll'l1U Llil 

1a-l a'.lu rl !;11 fl':i'l'\~el'l'\U 11:Jl'l1U 'Yl11'1 lil1U d el1'il 1tr fl1'Ji lillil11'1U~,;'Yl m 11'\J~ fl1 ';j'\J~'l'\1'J lij li1 fl1';j 01 r11'J q ~ 

a.llbUU~Yl1'1'\U1~ 

0 1'11U'\J~fl1'Jbb!;l:::'\J,lju&1 fl1';je)1 r11'J bMm'lleJl'lfl'U fl1'J'U,lj'U&11'11UU~fl1'Jb ~el 111m m1a'.lr111 a.I 

'U!;lellil.111:J bb1;1:::m~e11r111hi'fom1a.1u1;1e1li1.lll:J b~U 1'11UYl1r111a.Jfl:::eJ1lil 1'11U'U1'Jl'lffl'M-1'J:::Uu 
~ q 

'U'J:::fleJ'\JeJ1 r11'J 1'11U~1\'l'U'J:::~1el1rl1'J 1'11Wf fl'M-1 rl11a.l'U!;I el lil.111:J 1'11Ufl1U bb!;l:::\'11Ufl1lijlilbba.l!;ll'J 

bUUl?lU 

1'11U~lilfl1':iel1r11':i 

1'11U'Ulj'U~ fl1'J/U~ n1':ilil1U 
d 

m r111 am u 'Yl 

'U't'l'U1't'l'WU1'tl bbiil ~'ll el'U b 'll !Ph'l1'U 

a{11'1 ~a'.jeJ 111'1bbr-JUbba-l'U'\'1 fl1'J 

'\J~'l'\1'J'Yl1Wl:l1fl'Jfl11:lfi1W 

11\'lbbr-JUbba-ltJ'Yln1'J'U1'U'U11'1flfl1W 

eJ1rl1'J ilil:A'eJ ilil'il11'1 f!'U'Ufl"tU 

m1u~'l'\11 Tr1111 n11 
Q.I '} 4-1 J d 

fl1':i'il li1 fl1':i fl1':i b 'llm r11'J bb!;l:::Wu 'Yl 

lUeJ1r11'J fl1':ifl117'Ur11'U".j3-lfl1':i 

U,lj'U~l'l1Uel1r11':i bb!;l:::fl1'J 

bbfl'Uty'l'\1bb~:::'U':i:::fl1U\'11U l 1111'\J 

'l'\U11:ll'l1U~~e)1rJ1':i 

QI O ~ d 

r-J't'11'Yi'U1't'l .. 
~1'Ufl'\J~'l'\1':i':i:::UUfl11:lmW 

u,lj'U~l'l1U'\J~fl1':ib ~ell 11el1 r11'Ja'.i U~-J'Yl~ 11'\J~fl1':i\'11Uel1 rl1':i 

r111a.l'U~ellil.lll:J bb~:::~ti'eJ1r11':i 

11ilfo r111 a-1'\J 1;10 lil.111:1 

b ~0111'Ylfa1:J1 mn11:Jmw?Je1l'lr1ru:::e1d1uamw~ ~u~e1 lil.111:l a'.iu':i:::~'Yli:imw Lb~:::a'.im':i LTil'l1ue1~1l'I 

f>l3-l~1bL~:::d1li1u1:::~'Yli:imwfll'lfllil r1ru:::~1LtlU1?1eJl'la'.in1':iU~'l'\1':i'Yl1W1:J1mn11:Jmw (Facility 
' ~ q 

Management) e1~111Ltlu1:::uu lli11:Jr11':ia'.im':in1'1'\Ulil'tZuori:u ~lilU':i:::fl111i1 bb~:::uT1:Ju11:J LUn1':iU~'V\1':i 

'Yl1Wl:J1 fl':ifl11:JmW?JeJ\'lrlru:::L11tllilb'ilU (91\'l(,\e) 1ud 

'tZuo ri:u fl1':i'\J~'l'\1'J'Yl1Wl:l1 fl':ifl11:lmW r]1';i 11ilbbfl 

• n1':iauuaitum1 a.lb tlub~ l-l'Yl11'11t11 fl1':i?JeJl'lr1ru::: llill:lfl1'JU~'V\1':iililfl1':il 11wfwm mn11:1mwa'.lr111a-1 

w{e1a-1 L vll:Jl'IWeJ bb~:::a'.lu1:::~'YlfimW bb!;I::: 1 l1flJ11Wbb1lil~eJmte1(,leJ fl1':i~1L ituri'ilfl':iW'Yl11'11'll1n1':i 

• fl1':iff {11'1 m1 a-1 cYl'!~u 'Yl11'1 lil1U 'Ylf w l:l1mn11:Jmw111 nu r1 ru::: 
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• 

• 

n7"i'IJ~'l'\7"i~~nT'iL iel1m"i r;tmu~ LLG'l:;~l'.le11m1:11'111a-ir;1:;~1mfl'.l'l'la-l~t1ell'.l l'lru:; vi-fo a-iL'll1'.17U i'.l 1'111a-i 

m m:;a mfl'.l lil7U u~ m ru Lrn:; l'ltlUlTY-l LLG'l:;u G'I el ~.111:1 
q 

n7 "i'IJ~'l'\l"i~ ~ n7"il ii'l1'V-l 1:J7 n "in1 l:JJll'V-l bfl ~ n7 d l 'IJ(ll'Uel ~7(1 i'.lu"idli'l 5Jl7'V-l i'.l m13-l 1'13-l 1'17 LLG'l:;t,ll-1, i'l'U ~ 
q q 

b'l'\3-ll:;r.'13-l 

• n1"ir.'lf1l'.lr.'IJ11'V-lLL'l~~ela-iLLG'!:;~t1elU1aT1:1~~Jl'.lm1:11wn1:1'UelneJ1m"i 

• n1"i(,lel'IJr.'l'Uel(ll'l'J13-llileNn7"i'llel(l~'IJi'l1'V-ll:J7n"in71:JJl7'V-l/el11'17"iel~7(11'1"i'IJ«1u "i'l~L~'l bbG'!:;3~ 

'U"i:;f.~i'lfiJll'V-l 

• 
• 

• 

L 'l!'Um"i li'l1 Lit Un7"i L 'UL~ ell'.I /1'.17U ~liJ:;~11:1cll'.ILr.'l~ a-i l'l11 m tluL~ A Lrn:;e-i ~ (,) e-i G'li'l71'.1 lil7'U 1'l11 n7"i'll ell'.l l'l ru:; 

n7"ilil7L UUl'.l7Ui'l nlil7'UL ,Zu~m"i W~11:Jel~1l'.lilthdh1i'lm'V-l - 11ill'lrum'V-ll'.l7Uma-ililell'.I n1"i bbG'!dMui'l'U 
q q q 

1,17 

L 'U'Un7"iG'll'.li'l'UL U"i:;1:1:;1:111L ~elr.'lf1l'.ll'l'l1a-iu G'lel ~.111:1 G'I ~ 1'111m~1:11'.1 LLG'l:;af1l'.l l'l11a-icTl'.l~Ui'l1l'.llil1'Un11:1m'V-l 
q . 

• '1W1 

b~ell'.l~7Rt1JLUn7"ilil7bil.un1"i~ml.11:11'.11'U'IJ~'Y\1"ii'l1'V-lmmn11:1J1TVl'llell'.ll'lill:;m"il'l1Ul'.l~l'.l'l'\1elbU'Ubtlu~11-1qJ 

11ilbbf1 

• 
• 
• 

• 

1'1173-l'UG'lel ~Jll:Jl 'U~1f;lbbG'l:;Y11'V-ll'J~'U'llel(I l']tlJ:; l'lill1lil1"il'J u~r;i bbG'!:;'-!l'll'lG'!Jlll:J'Uel n~b'tl73-l7Jl71:Jl 'Ul'ltU:; 

'U"id1i'15Jl7'V-lbbG'!:; "l illJll'V-l'llell'.li'l1'V-ll:J7 n"i n7 l:JJll'V-l bbG'I:; n7"i'Un'IJ&1(17'U ~ LMm'll el(! 

U"i:;~i'lfiJ11'V-l'llell'.llil'U'\'.l'Uf>lll'll~11:1 Jl'.IR11il7bUUn7"il'llel71'17"i (Operating expenses) bLG'lg:f>17G'll'.l'\'.l'U 

lil7'Un7 l:IJll'V-l ( Capital expenses) 

m'V-lf m~HU'llell'.li'l1'V-ll:l7mn11:1mw ~liJ:;cil'.le-JG'l~elm'V-limHut1ell'.ll'ltU:;bbG'!:;a-i'l'\11Y1m~1:1 

• cl1u~ 1 1'.17Ub~l'.l'IJ~'Y\7"i~~m"i LUU1'.17'U~LMm'llell'.lll'IJ n1"i111'Ylu~LLWJ'Yl1l'.lt1ell'.ln7"i'IJ~'Y\7"iLLG'!:;m"iL'll 

el71'11"i n1"i'l11'.lbbe-JU"i:;l:]:;l:J7'Jb ~el 1 iel71'17"ia'.iU"i:;~i'lfiJl7'V-lbLG'!:;An l:JJll'V-lel ~71'.lcTl'.l~'U (ilel(lnl"iaa'.!1'1173-lj 
Q..I tJ O d' Q..I QJ IV 

bbG'l:;Y1n,~g:~7un1"i'lb1'l"il:;'I'\ 171'.lbbe-l'U bbG'l:;liJ~n7"im'Ui'l"i'V-ll:Jln"in71:JJ77'V-l 

• ihu~ 2 (ll'Ub~(l'Unu&im"i LU'Ul'.ll'U~bMm'llel(lfl'IJ n7"i'U.Q'IJ&1(17'Ulil7'Uel71'17"ir.'lmu~ b~elli~W 

ell l'll"i 11?11'\J 1'117 a-ir;t:; m nr.'l'IJ7 l:JbbG'I g:'\J G'lel ~Jl 1:11 u "jg:'l'\';)7(1 n1"i l'tl'l'l~elel ~1 'Uel71'17"i [9]el(I nl"i au,Q'U&ll'.ll'U/ 

bb "j(l(ll'U~a'.iin'l!J-:;Wfel a-iJl'.lel'Un"irubl'l~ell'.la'.lel~~lb U'Ub'll73-ll'U 11 '1J&1(17'U'U"ig:~7el~l 'Uel11'11"i 'l'\1el(,)73-lbbe-l'U q '!.I .. 
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\'J1uu~n1·n11f!1-a 

'11UL'U'1u;m":ii5'rn nT'a 

r111'1.h::n eiu i1 £i 

• \11UU~'l'\1"lbb~::17\lbbe.JU 
' 

• \11'\,l,lijf?ln1':iel1 rl1 "lbb~::u~n7"lLl'UUi;{'lt'" 
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imn1~ 

\'11Ub'U\'l'U:l]'UG1 n1~ 

\'l1ud1u itm"Jtl'J::: neiu !i11 !:l 

- i~'l'11bbt:J'Unf;W'Yl6bU'l:::bbt:JUn7'H'M'Yl'Ul Ul~el\'l~eJ 1ud' • • 
o n1"JtlZutl"J<l m1:::'llm-Jt11"J\'lei1"11"J1'Vlru . . ~ 

0 n1'Jb'U~l:JULL'Ul'l\'J/{i]~bb'Ul'l\'lel1"11'J 

o '1'11bbt:JUn1'Jb'U~1:JU'Yl~bb'YlUeJtlmruAlud1u"J:::uutl"J:::neJueJ1"11'J • 
0 n1'Ji~'V11/~1'V\'l-t11:l 'Yl'rvrn1mn11:Jfl1'V-l 

o n1"Ji~'Vl1bb11:::·1-bdM1uu~n1"J1tll]u~n1'JeJ1"11'J (Facility 

services sourcin& and delivering) 
- ~~'\'11bbt:JUn1'J'I.J~'V\1'J"111m~l:l\'l'llel\'leJ1"11'J 

- ~~n1"JL'li' ~u~ Lb11:::~\'le11m1:Jl'l11a-Jft:::~1n 

- i~'l'11\'lutl"J:::mruA1 W~11:Jm "11'Jtl'J:::~1tl 

- i~'l'11bbt:JUn1'J'Ulj'U~\'l1'\,,b 

0 \'l1U'U11<l1n'lflel1"11'Jbbl'!:::'J:::'I.J'I.J'U'J:::neJ'I.Jel1"11'J 

0 \'l1'\,,b'I.J~n1'JeJ1 "11'Jbbl'!:::'1.J~n1'JftU'I.J ftUU • 
- i;t,t'ui;tuum:::mun1"Ji~'V11e-Ttlnu~\'l1u 

• ~ ':.I 

- 11111'1.J "11'1.ll'J3-l f!]bbl'I bbl'!:::'U'J:::b:l~Ut:Jl'ln1'J'Ulj'U~\'l1U 

- 'U'J:::ft1U\'l1'\,,bn1'Jl'lleJ1 "11'J bbl'!:::~~ n1'Jbbfl'Uqj'Vl1 

- uuiimYm.;Jl'lbbl'l:::ft~~ 

- ~~n1'J\'l1UbeJnft1'J ~'Jn1'J bb11:::uqit!A1 l'll~1!:l!i11Uel1 "11'Jfttl1U~ 

- i~'l'11Lbt:JU"1113-J'Ul'lel~Jll:l bbl'!:::(,]1bUUn1'JL~m'l~"1113-Jb~l:l\'l!il1U"1113-J 

tl11ei~J11:J b~U ~~n1"J"1'J1lilfteJ'I.Jel1"11'J n1"Ji~m"J~eJa-JeJ'V-l1:J'V-l Ltlur;iu 

- ~~n1'J/U'J:::ft1it.\'l1ULl'l'J\'ln1'J Project management 

- 'J11:l\'l1Ut:J11n1"Jtllju~\'l1u ~11ti'~11:J bL11:::n1"JL'li'eJ11-111tl"J:::~1Lr~ieJu bbl'!::: 

'U'J:::~1tl 

• \'l1U'll11<l1ml-1eJ1"11'Jbbl'!:::'J:::'I.J'I.J'U'J:::neJ'I.Jel1R1'J 

• \'l1'\,,b'I.J~n1'Jel1"11'Jbbl'lf.'I.J~n1'JftU'I.JftitU 
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el11"11, 

\'11'UU~n1,e111"11,"~~ 

'11'UU~nTaauuauu • 

.111,~'11'U 

~ml 

- u11ilfmn1:'U'lltlfrn:nn1A • 
- u11ilf mJ-1flvl"1 • 
- 'Ul1ilf rn~11:'U'UL~eJUeJ 14 ~Jltl 

' 
'U11ilf n'\fl1:'ll'U bbfl~ eJ'U mru lil'U L W flil ' . 
u11ilf rnfle:itlm ru1~'ll'll 1 vl-W1 rhiil • • 

- 'U11ilf fl'\fleJ'U mru1~'ll'll 1 vl-W1th1eJilbbfl:O.mih1, . . ·, 
- 'U11ilf fl~leJ'U f11lli1:'U'U~ :i-n.t1 . ' 
- 'U71ilf fl~leJ'U f11lli1:'U'U'Ul'U lill-t7L~tl • • 
- u11ilfn~11~'ll'llfn~11411:l-l'llfleJlilJ1tl 

' 
- 'ti11411:l-la:e:i1lilmcJue:inml"111 

- 'U71ilfF1~1'lleJ3-lbb'll3-l~'Jb'U~eJfleJ71"111 Lbfl: . - . 
l1"11ilaf1il 

i11U'U1f111eJ11"111 

- il1Uff1~11"1113-l'UfleJlilJltl 

- i11u'ti11411:l-la:011i1 

- i11Ufl1ililLL3-lflilbbfl::F111f F1~1 ~tieJU 13YcJ 

- i11Ufl1ililtitl:bbfl~i Iii f111ficJ::'Y\3-lUb 1tlU 
' 

- ill'\,l,fllilil~il'UD!Jfl 
d' cl 

- ill'\,l,~bbflWU'Y11eJ'UeJ71"111bbfl:a1u 

f11'j:ij lilb&l~tl3-l'\'1€lil L ~ tl'\,l,/'\'1€lil ae:i'U 

f11'j'l.J1 f11'j f11'jlij lilill'\,l, tl1:tf 3-l-l:l-l 3-l'\,l, 1 
' 

~ od 

- f111lillili17UWB 

- 'U1F111la&1"1 

- "1fl"1 

i17U'U1f111~7Ufli11U 

- i11Ut!Utl1tl 
~ J' I • I 

f111lillilbfltlileJ1'Y\11/?1€lil11ilf171u1:tf3-l • 
- 'U~f111tl1UWl'Y\U:/b~U'Yl1il 

- "1 fl"j 

U'Yl~ 6 

'll1<J'Yl~ '\'1'U1f111il1U 
cl 

eJ11"171at11U'Yl 

(Facility service 
providers) 1 ~7il'lleJil 

cl 
e:i11411arnu'Yl 

(Facility service 
providers)/ unn11 

m1hil 

Ji1itlun11(il1Litum1'll1'Y\11'YlfwmmmcJmw1'l'i'tl1:a'Ul"l11:l-l~1L~lil ~1LtlU~:l-l'Y\11'YlmimLfl:1"1ru:lil:&10i1 

"17Uilnil'UliJ:ijcJ!KilrneJ 1tlitv11m UU~l ii;y 
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U'Yl~ 6 

~ 

'Yl'W-l!:.11 n·rn11:.1n1w 

• ~n1'l'liw11:;'IJ'Ufl11'1J~'l'l11Y1fw1:.11mn11:.1mw Lbl;'l:;~'IJ~'l'\11'Ylfw1:.11mn11:.1mw l'l'J';i11il{'Um1'1J'ULl:.l'IJ11:J 

bbWJ l'l'J13-lf>llil bbl;'l:;l'l'J13-11?1€h'ln1'J'lle.h'l~'IJ~'l'\1';i~\'l~lil ( l'lCU'IJ ~bLl;'l:;fl';i'J3-lfl1';i'IJ~'l'\1';il'l(U:;) ~b~!'J'J'll€1\'l fl'IJ 

fl1';j~fnl'U1bbl;'l:;fl11L'tl'Yl{w1:.11 fl';jfl11:JJl1W vvh1lu:; 11?1U1a-11fl1'1'\'Ulilbb 'U'J'Yl1\'l 'ULl:.l'IJ11:.1 'll0'UL'lllilbbl;'l:;15 fl1';j 

'U,Q'U&\'11'U'IJ~'l'\1';i'Yl{Wl:.l1 m fl11:.1Jl1W 1ia~1'1~ fli?l0'1Ui;'l:;b 'l'la-t1:;i;13-1 

fl1';iAfl~11'1f'1d:5'1i1LU'Ufl1';iAfl~Tff'ULiJ0'11iJ'i-l, ~a-l'1LU'U~fl1';j'IJ~'l'\1';i'Ylfw1:.11mn11:.1mw'l'l~0n1';i'IJ~'l'\11';i:;'IJ'IJ • 
m1:.1mw'll0'13-l'l'l11'Yll:.l1«1:.11'i-l,mWn11'1LU'i-l,'l'\«n LWtlil1flf.Jl;'lfl1';iAfl~1L'U'U'Yl~ 2 W'IJ11 'Ulil~'IJ'i-l,'11'U1imLl;'I:; 

l'l'J13-lj~b~!'J'J'IJ0\'lfl'IJ'IJ~'l'\1';i'Yl{W1:.11 fl';ifl11:.1Jl1WL '\,l,3-l'l'\11'Yll:.l1«1:.1g\'l:5' lil 1c;i'11:l'fo~um1 lil\'JJ'\-1,~\'ll'l'J';ili):; 1i;;':i'.lfl1';i 

l?i1b U'Ufl1';i Afl~1b ~3-lb&\3-10nl?i01 'll lli11:.1'11TIJ0 fl1';j Afl~1L'i-l,1'1{'11?i01 'llmlil 1i;;'un 

• 

• 

• 
• 

fl1';j Afl~1 b 'U~l:.l'Ub 'Yi1:.1m:;'l'l'J1'13-l'l'\11'Yll:.l1« !:.IL '1,1,'U';i:;b 'Yl A1'Yll:.I J'11 'i-l,(;11'\,l,'i-l,ll:.l'U1cl fl1'Jn1'1'\'i-l,lil'll0'1Jb'llli1'11'U 

Ll'l';i\'ll;lf1'1'1'1U'JcJ'11'U 1rim';il?i1Lit'i-l,'11'\-l, lilWYJ'U ilqi'l'l1LLl;l:;11'im';iLLnilqi'l'l1 Cili;'l01illil'i-l,Ll'1~0'1:i'.lmLl;l:; 

b'Yl1'1l'ULl;lfil~:i'.lfl1';i'U13-11i;lU'Ui;l'i-l,'\,l,fl1TYl1'11'U • 
fl1';iAfl~1b ~0ri1'1'1'Uli13-11 Cil';i_:j1'i-l,'l'\1mm1m\'l fl1';i'U,QU&lim U'i-1,LflFI (Best practice) ~1'l'lf'IJ fl1';j 

'U,Q'IJ&l\'11'\-l, 'IJ%1';i';i:;'IJ'IJ fl1 cJJl1W ih'l'lfo 3-l'l'\11'Yl 1:.11 «1:.1 L 'U 'U';i:;b 'YlA1 'Yl cl 

fl1';iAfl~1illuic1~ci'1t.Jl;ll?i0n1';i'IJ~'l'l11'Ylfwc11n';ifl1cJJl1W'll0'13-1'1'111'YlcJ1«1:.1 

fl1';j A fl~1 b ~0\'l fl1';i~ li1 fl1';j l'l'J13-lb~l:.l\'l i1'Ul'l'J13-l'U l;'l 0lil.ll1:.11 '\,l,3-J'l'\11'Yl 1:.11 « 1:.1 
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.fl1fll:JU1n 



.fl1f31CJ'U'JO n 

1. 1hun'\.J~'l'l7'j'j~'\_J'\_Jfl1tJJl1W ~Vl°11;11'.Jn'jru~'Vl11'Yll:J1il:J 

2. 1'.11Uellrl1';it'l'11Uri fl1'Unl'.l1ULi;l'll1Un1';i FltU~Fl';iA1mwf 'il'W11;ll'.lmru~'Vl11'Yll:J1il:J 
q q q 

3. 1'.11Uel1Fl1';it'lf;l7U~LLi;l~°lleJ~'U1';il'.I fl1'Unl'.l1Ubi;l'tl1Ufl1';i FltU~r1UlilLLW'Yll:lA1t'1111{ 'ilVl°11;ll'.lmru 
q q q 

~'Vl11'Yll:J1il:J 

4. 'VIU11:lel1FJ1'jt'{(l1'1,j,~ 1'.11U'\.J~'Vl1';iLLi;l~,pF11';i .fl11:JL(,lfl1'Unl'.l1ULml11-¼n1';i F1ru~ii.~A1a111{ ~W11;11'.Jn'jru 

~'Vl11'Yll:J1il:l 

5. 'VIU11:lel1FJ1'jflmu~ 1:J1uw1Y1u~ u1;1~1nH1F111~,J1;101i1J11:J <11uu~m';iLL1;1~q'jfl1'j F1ru~ii.L'YIAA1a111{ 

~w11;1<1mru~'Vl11'Yll:l1il:l 

6. 1'.11Uel1Fl1';it'l'11U~ ~1'Unl'.l1Ubi;l~1Ufl1';i FltU~W1flJ'lfl:lA1t'1111{LLi;!~fl1TUru~ 'il'W11;ll'.lmru~'Vl11'Yll:J1il:J q ~ q 

7. 'VIU11:lel1FJ1'jfl(l1Uri ~1-un<11UL1;1~11-¼n1';i FltU~L.fHf'lfA1t'l111{ ~Vl°11;ll'.lmru~m1'Yll:J1il:J 

8. 'VIU11:lel1f11'jt'{(l1U'YiLLi;!~l:J1UW1'VIU~ '11-un<11UL1;1~11-¼fl1'j Fln!~1]A1t'1111{ ~w11;1<1mru~'Vl11'Yll:J1il:J 

9. 1'.11Uel1 Fl1';it'l'11UriLrn~l:l1UW1'VIU~ fl1'Unl'.l1UL1;1~11-¼fl1'j Fln!~1'Yll:l1A1t'1111{ ~W11;11'.1 mru~'V111'Yll:J1il:l 

10. 'VIU11:lel1Fl1';it'l'11U~LL1;1~1:J1UW1'VIU~ 1'.11U'\.J~'Vl1';iLLi;l~o';ifl1';i FltU~1A1n';i';i~A1t'1111-f 'ilW11;11'.1mru • q q 

~'Vl11'Yll:J1it:J 

11. 'VIU11:lel1Fl1';ifl'11U~LL1;1~1:l1UW1'VIU~ fl1'Unl'.l1UL1;1~1Ufl1';i FltU~LA';i'M-1\iAlt'llil{ 'il'W11;ll'!mru q ... q 

~'Vl11'Ylt:J1it:J 

12. Y1U11:J01m';jamu~ m1:JL!,l<11U'\.J~'Vl1';iLL1;1~q';jn1';j fl1-un<11uL1;1~11-¼fl1';j F1ru~Fii1;1,J m';i~A1a111{ 

~Vl°1i;ll'.Jfl';j[JJ~'V111'Yll:l1it:J 

13. 'VIU11:lel1Fl1';it'l'11U~ 1'.11U'\.J~'Vl1';iLLi;!~fj';jfl1';j '11-un<11UL1;1~1Ufl1';i FltU~flmu1111:Jn'j'j~l'f1t'1111{ 
q q 

~w11;1<1mru~'Vl11'Yll:l1~1:l 

14. Y1U11:J01F111amu~ muw1Y1u~ u1;1~1nH1r111~,J1;101i1J11:J <11uu~m';iLL1;l~o'jfl1';j fl1-un<11u 
q 

Li;1~1Ufl1';i rln!~~l111LLW'Yll:JA1t'1111{ 'ilW11;11'.1mru~'Vl11'Yll:J1~1:J 
q q 

15. 'VIU11:Jel1r\1';ibbi;!~flmu~ 1'11U'\.J~'Vl1';ibbi;l~fj';jfl1';j ~1-un<11mmnun1';j FltU~eJnH';iA1t'1111{ 'iJW11;11'.1mru 
q q q 

~ 'Vl11 'YI m ~ c1 



.fl1Rf.JU'Jn ~ 

m1u~m1'Yli'vw1mmwnw 'l'l~eJ Facility Management ~€Jl'l~'l'l11'YlmtmL1;1::1;1muum1An'tfl 1u 

1::iu~w1 ~~bUU1'11u~1~i'mrnmhiqJmn1ui,l1l'lth::b'YlA 5ub~u1~1il1nm1:5'~!Kl'leJl'IRm~eJl'I 

~tllju~l'll'U 'Ylll'I ~l'U db U'Ufll J b~Wl:; lill fl fll'J~'U ~u W'U'Jl :l'.l €11'1 "1 m rl'Jl ~';j'J ~ ~€)~ €11'1 ~tllju~l'll'Ub~ mi €11'1 

17'\J fll'J'U~'l'll'J'Yli'wm mm1:1mw1 Ulilt111J'Ufl1'JAfl~1 4 €11'1"1 ma1 lil(!j ~'J!:lfl'U 1~bbri 

The Association of Higher Education Facilities Offices (APP A) 

AP p A b U'UeJl'l l'l m fl'Jl ~';j'J ~ afo~ €11'1 ~tllju~l'll'U 'U~'l'll 'J'Yli'W !:J1 m fl1 !:IJ11W~ €11'1 lil tl11J'Ufl1'J A fl'lfl 

( educational facilities professionals) ~eJl'!tl1::mAtu'Y11tlm~~n1mii0 tl1::n0u~11:1 th::b 'YlA 

lil'l'li']m~~ fl1 bb1;1::bbfl'U1 ~'l ri0 !Kl'l1l'Ub~€JU fl.Fl. 1914 ru 'Ufl'J~fll In 'U'J::b 'YlAlil'l'li']m~~fll 1~!:lfll'J 

'J'J~f?l'J~€ll'l~bb'Y1Wil1fl 14 i;l(l11J'Ufl7'JAfl~1~1'11il::1Ulilflfl'111'1 U'\Jbb(,)if umlilmflW:1 nb~'U llil€1~11'1(,)€Jb it01'1 

mfat:11iltleJ~ 

L~mL1nri0IKl'll'tJ~eJ11 the Association of Superintendents of Buildings and Grounds i,l0m~l'I 

btl~1:1u~mtlu the Association of Physical Plant Administrators of Universities and 

Colleges bbr;i::1utl fl.A. 1991 ~1'11~btl~1:1u~11'ti~0 APPA il'llU'Ulil~UUb~€Jl't11ileJ~fl~eJl'lfl'Um1::fl11~ 

futl~'ll€J'Ubbtl::1'17U'U~'l'll'J'Yli'Wmmmiunw1umnuum1Afl~l~bvl~tu0~11'1mfl lilmflW1 :l'.la1Ufll'll'U 

l'!'laj!Kl'!~d'.101'1 Alexandria ~r;if] Virginia 1utl fl.A. 1993 lilmflw1 b~~~m1:1i1~1::iuu1u1'll1~ 

r~m~~:5'~1Kl'I cl'JUl'l7'U'U1Ul'll1~ International Region (AAPPA) ~J'J~lilm~fllillfl'l.h::b'YlA 

00mlil1b~t:1 it1~bb'1U{1l ur;i::tl1::b'Y1Atuu1u~mlil~mutl~vJfl bbr;i::tutl fl.A. 2003 lilmflw11~Ltl~1:1u 
' 

uT!:iu11:11 tJ clm1a-ll'!b UUfl'J7 ~-;11~ a'.10 fl'UeJl'll'lfl'J« n~ru::b~mnu 1 utJ1::b 'YlA~u 1 .. ' 

€1\'ll'lfl'Jfll'l'l'U~'W'Uonlil1111. b~€Ji;lU'Ulil1-¼Ufl'Jl~bUUb~A'Yl11'1~1'Ufl1'JAfl~1 ~'Jt:1m1~:l'.l"jruJ11W~€Jl'lfl'Jl~ 

bUU~u1 ( quality leadership) m1Ltlu~u~m1:5'~m10~11'1:i'.l001~w (professional 

management) r~!:1~1'Ufl1'JAfl~11~!:I bb'1::n11fmeJl'l'Yl11'11'll1~W (recognition) bb1;1::fl7'J';j'J~bUU 

~U~'J'Ul 'Ufl7'JAfl~7bbtl::b1!:IUj 'Ulil~1JU€ll'll'lfl'Jbb'l'll'ld:i'.l1;1m~m'J~fl'Ufl11 4,700 fl'U ~l'lb tlu~tllju~l'll'U 

1u1;1muun11An~1n11 1,500 bb'l'll'I Jl'ltutJ1::b'YlAlil'l'li'.!m~~n1 bbflU1~1 Lrn::tl1::b'YlA~u1 

Tertiary Education Facilities Management Association (TEFMA) 

TEFMA bUU€ll'll'lflJl'l'Jl~';j'J~a'.!€1~€ll'l~'U.l)u~l'l1U'U~'l'l1'J'Yli'Wmmn1w11w1u1;1muum1An~11:;iu~1'1 

(the tertiary education sector) ~€Jl'IU'J::b'YlA€1€Ji;lb(.,l'Jb~t:1 it1~brnU{,l fleJl'lfll'I bbtl::fll'lflL'll{ ri01Kl'!tub~eJ 

f?Jtllfl~u fl.A. 2003 I~mtlun11wmimi,lmite1l'!mlil1n the· Australasian chapter ~€11'1 APPA ~ 
rie1!Kl'ltUlil'l'lf.!m~~m (AAPPA) APPA dbtlUeJl'IRmlil1nr;i'Y111'1~1um11;1-f1l'lm1~-;l1~~01un11 

tllju~1'11u maintaining, preserving, and promoting the quality of educational facilities, 

TEFMA ~l'l:l'.l«n~rn::fl~7!:lfl~l'lfl'U APPA Jl'l!'ll'!btluwuoa'.l(.,l'J'Ylll'lt:1'YloA11il(.,l{-;l1~nu u0nlil1nd 
' 

TEFMA !'ll'lbtluwuoa'.l(.,l'J'Yl11'1~'YloA71il{.9l{nu association of University Directors of Estates 



(AUDE) LL'Yll'lth~L'Ylfilfl'l'l'J'1ne:i1ru1~m LL~~ the Southern Africa Higher Education Facilities 

Management Association (HEFMA) 

TEFMA L tlu mi 'J l:Jl'l7U ~ flu 'I.J flu U l l1Lfl (,] fll'J''W 1,im 1 rl'Jl 3-J fl7 3-Jl'j Cl LL~~ rl'll 3-J L tlm~ A~ e]l'JCJ'U fl'IJ&\l'l1Ulil1U 
' .. :.I 

fl7'J''I.J~'l'l11'Yli'vw1 mfl11:Jmw1 uflm'UUfl11Afl"M-1'YJ m~i'I.J ~e:i ~1 UJJ :f:lm ri Asia-Pacific Jl'l L Ulil7U the 

planning, construction, maintenance, operations and administration of Gll'l'li'tJe:i1r111 

th~LJl'Ylfll'J'Afl'M-1 Uel fl'illfl'l'l'l-hd' TEFMA cll'li'.lfl7'J''\'11 fl1'J'1~1:J ~(,] Lrl'J'l'lfll'J'Afl'M-1 ~(,]fl1'j'LJ'j~tf3-J1tl7 fll'j 
' 

LL~~tllju&lfl7'j ~'Wa-J~LeJ flfll'J''l'l'Ul'lfteJ ~:i:leJfll'J''\'11\'llU 'j'J3-J~l'lfl7'J'l l1'1.J~fl1'J'lil7U'lleJ3.;j~ uri~i'.lri1u1 Ul'l7Ulil7U 
J' u 

'U'il~'UU TEFMA '\'11l'IU1~fl'l,t'I.Ji;f'l,tUl l1Lfl[,]r]113-J';j'Ja-J:i:leJ'J'~l'l'Jll'lflmVmL~~~tlljuliil'llU bL~~fll'lLfl~a-Jl l1 

bfl[,]r]113-JL tlm~ A~ell'l fl7'J''Ulj'Uliil'l7Ul Ufl1~1d ~ru~d~ flmVm'Ja-J fl'Jl 550 rlU ~\'lb tlu~tllju!iil'l7U'il1 fl 

flmuum1Afl"M-7 65 LL'Yll'lLU0e:immL~1:J flmVfl~eJl'l TEFMA Ltlu~~i'.lU'Yl'I.Jl'YlLrn~'l'lii'1~1um1Ltlu~ 

~ (,] 111i'.11~uutu]1ULL~~'I.J~fl11~~1L tlu~e:i fl7'JflUUflitu1 l1Lfl(,]fl1'J~ (,] fl7'JAfl"M-7~i'.lthdl'YlEimw flmVfl 

~eJl'lfl3-J11'1Wl ~eJ'I.J'j'J(,]7~'\'17l'lu1~futl[,]tfeJ'I.Jl Ul'l7U~U]7U lill'l~eJ 1tJd Facility planning, capital 
works, design and construction, maintenance, cleaning and landscape services, 
environmental management, lifts, energy management, engineering services, heating, 
ventilation and air-conditioning, lighting, safety, training, hazardous materials 
management LL~~ financial planning for infrastructure LU'I.J71'lfl'JtUeJ1'il'J'Ja-J~l'll'l7U ~(,](;17'J71'l 

L~l:JU(;l7'J'71'lfleiu timetabling, m1furil'l'il[,]l'la-J11:J mail, fl11~uril'l transport, fl7'J'~(,]Lnu'w'flf1.! stores, 

fl7'J'I.J~fl7'J'lil7ULJltlU7fl7'JLL~~~(,]Lil:ll'l catering u~~l'l7U~l'l'Wa-J~ printing services L(,]1:J'\'17l'IU7~ 

U~l'I l'J~ (,] fll'J'lZl'l fl'JU ~b uu 'Yli'Wl:Jl m fl1 l:JJ71W Lb~ ~'Yl1W l:J7 fl'J'I.J l'l rl ~~e)l'J r,j',J nu&\l'l1Ulil7U ii ~ e)'I.J b ~ (;ll'J1ULL~~ 
' .. :.I 

rl17 3-J1U tl (,]tf eJ'I.J ~ e)l'J fl m V fleJl'i!Lb(;l fl ~1\'l nu 1 tl (;113-JU Lt:JU71:J~eJl'JLL~ ~~ fl tll'UUfll'J A fl'M-1 

flm 1'13-J "l fl~l'J~l'l l'l'Jl 3-Jfll l'1 qJ~eJ l'l fl1'J'Ulj'Uliil'l7Ulil7U iiLL~~~tllju!iil'J1Ulil7U d ~ i'.J ~ e)'J~'I.J'I.J Lfil'J''M-] fl'i) Lb~~ 

~(;lfl7l'lm'J'a-Jfl1'J'I.J~'l'l1'J'Ylfwmmfl11:Jmw (Facility Management) ~eJl'l'U'J'~L'YlAeJeJflL(;l'JL~t:J L(,]1:J'J'~'4 

'J7L uucY~~ri1u1 Ufl11i [,]flUL'il 1 m ~eJl'l~L~l:J'J'lleJl'l nu fll'J~l'l'YIULL~~m1~ [,]yJeJ~ (,]'I'll (e:itl fl'J'tlJLL~~fl71 .. ' ' 
rie:ifl111'lel11'11'J' LL~~'j~'I.J'I.J'U'J~fle]'I.JeJlrll'J 'J'Ja-JlZl'l'I.J~fll'J~b~l:J'J'lleJl'l - ~L~t:JU) ~:i:l3.;j~~1tl~~h-l~1fl'Jl $22 

billion and spends over $500 million annually on maintenance and operations tl'J~fleJ'I.J 

nu fll'J~ ~u't'.lu~11'li'~11:Jlil1ue:i1 r111flt11u~11~uu m t:Jmw ~(,]Luu 1e:i1:J~~ 15 ~eJl'll'ltJtl1~mru~e:il'l 

fl tl1'UUFl1'JAfl'M-1'J~lil'I.J ijl'l~eJl'l'U'J'~b 'Y1 A 

lZl'lil TEFMA n1'1'\U(,]"WUon'il Hl'l~lt:Jfl'I.J~eJl'l APPA ~e:i Lvle:iflU'I.Jfl~um1mtluL~A'Y111'llil7Ufl71Afl"M-7 

- lil'Jt:Jl'l'J7a-J:i:l~rumw~e:il'Jr111a-JLUu~'l-i1 ( quality leadership) LL~~fl11'1.J~'l'l1'J'~(,]fl7'J'eJ~71'lLUu:i:le:ie:i1tlw 

(professional management) fa1:J~1fl1:Jl1AULUfl7'J~eJl'lfl1'JLtlu 'l'l'U'J1:Jl'l1u~'l-i1ml'llil7U FM ~eJl'l 

fltll'UUfl7'J'Afl"M-7'J'~lil'I.Jijl'l (the leading professional FM organisation representing the 

higher education sector) lZl'lil eJl'll-lfl'J:i:lL'U7l'l3-Jlt:J~'il~'\'17'1'lu1~~(,]ll1~LL'l'l~l'l'lleJ3.;j~ 1'117a.ljLL~~fl1'J 

'WlnlU1'Y111'llil1U1tl7VW LLriflmVfl 
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AUDE Lthie111r-i'n1m1a-d1:1-1~eJ'lleJ\'l~tll:JiT~'17U'U~'Yl7'J'Yl1Wt'.17mn1w11wtuawnrrn1ru1~m Llill:lil 

1i111:1-1Ltlu:1-11L~:1-1i,huLv1L~m;1f\'lilm1~1i1tl1::~ml\'JLL1n'lle1\'l University Building Officers 11:1-1[,l'Jl:J 

the Finance Officers lull lil,A. 1959 LLfl::rff\'luv1tl Iii.A. 1960 Ltl·1-w1umlilru::'lleJ\'l University 

Building Officers 1r,i'~lilm1tl1::'llm tluLeJ m 'YlAiuL tlutl 1::~1'\'lntl Llill:l 1r,i'a'lm1~iilrff\'l lil ru::n11:i-i m1 • • 
u1'V\11'lleJ\'ln~:i-iiututl Iii.A. 1987 Lbfl::1r,i'Ltl~1:1u~e1mLtlu the Association of Building Officers 

of the United Kingdom tuu Iii.A. 1990 ~e1mm1:1Y1'1\'JL~e1~m11:1m::1i1u ( conferring) 

Polytechnics iuLtlu:1-1Y111'Y11:11i1:1tun~:i-itl1::L'Y1Ar.1'l'l11ne11ru1~m'iutl Iii.A. 1992 the Association 

of Building Officers ~\'JM11:i-inu the Polytechnic Building Officers Group L~eJ~lilfK'1Ltlu 

the Association of University Directors of Estates (AUDE) 

AUDE i111?1 ~tl1::r.1'1r-i'a1 l'lqj 'i Uf11':i1:Jn1::iu m1:1-1L tlub~ Al '\,l,[,17'1-l,f71':i17\'lbbf.JULtl\'l nfl~'\'15 f71':i'U1'1'11':i 

~lilnl':i n11tll:JiT~\'llU bbfl::n11WW-JU1\'l1Util1Uel11il1':ir.1tl1U ~bbfl::~\'l07WJl:Jlil11:l-lr.1::li11 n LU 
amiTue11i1a-1Am1-1 ue1m11mi'1:J\'la-J\'JLUUm111m1:1-1Lrn::Rii1RU16f111~'ili'f.Jfl~~th::~'Yl6J11W~r.1iillUn11 • • • 
LLntfrym f111tll:JiTm'17ll.[,17Udlil1 n lil11:I-IL~mtl7 fY tl1::r.1'1.Jf111ru bbfl::m1 :i-ij''lleJ\'lr.1:l-lltln iZ\'lb UU'l'IU11:J\'l1U~ 

l11'1'lU7~~1ilf71'JU':i::~:i-i a:i-i:i-im tl1::~:1-11n1m1 'U':i':il:J11:J1tl7n7'Jb~ellli'Lnliln7':i':i1'1.J':i1:I-I WW-l'Ulbbl;l:: 

LL fl m tl~1:1um1 :i-ij' L tlui:Jitf'Jrnn\'l'lleJ\'l m111m1:1-1'lleJ3.;!fl n11tll:JiT~'11ur,i'1u d iZ'11:l\'JL tlue1\'l r-i' m~ilm%1~'i li' 

"17tl~mf7LLn:1-1'1'111'Yl1:11i1:1m1:1'iufftt11ne11ru1~n1 1i1ru::m1:i-im1 Higher Education Funding 

Councils LLfl::'YIU11:l\'l7U~WJ 'lleJ\'11] 'i UL~eJ\'l~L~mieJ\'l nrn1ur,i'1ud 11:1-1iZ\'ltl1::a1um1l11\'l1unu 

r.1tl11JUbbfl::eJ\'l r-i'm1n1~W~b~l:J'Jb iie1\'l l'U'Yl fl'J~(,]'IJ fllil n'J':i:1-1'1'1'1 n'lleJ\'l AUDE 1(,)Lbn fl\'lbr.11:l-ll '!1bfllillil11:I-I • 
11:i-i~e11::Y111\'lamtln Lrn::Lnliln11LLl;lmtl~1:1u1i111:1-1L~mn1cy m1:i-ij' LLl;l::n11tll:JiT~~~ good practice 

Tii11:1~m1~1i1tl1::n:1-1 AUDE annual conference Ltlutl1::~1'Ylnu ue1m11nd AUDE 1:J\'la'lm1::n'illu • • 
n11fmrnrn::1:1m::ium1:i-ia1m1mtl\'l1t11~w LLl;l::'il~1:Jo11a-i'lle1\'ln11tll:JiT~\'l1ur,i'1ud ue1n'il1nd AUDE 

1:J\'JM~lilrff\'l'l'IU11:1111u~e1 the Energy Consortium iuL~mh1:1:i-im1'Y1mi1:1iZ11'Yll;l71:ll'Uf71'J~lil'l'l1LL'Yl~l'I 

Wtl\'1117'1,l, 'i li' fl'U :l-l'Yl11'Yll:Jltll:J Lii11:J'U'il'il1JUd'l'!u 11:1111udb UU'l'IU11:J\'17U€1 r.11:: • 

U'il~,Tuamtln'l!e111 AUD E tl1::ne1u r,i'1m~1Y1u1~-1Tuij11'l!e111 amiTuqlil:i-i An~1 'i uam1'lle11ru1'11 m ~'¥17 
' ' 

'l'!u1'Yifutl1ilne1u111ur,i'1u u1m1 ~lilm1 1111LLf.Ju rie1af111 LLi;l::~LLi;l1f7~1eJ11i111Lrn::~1101m1:1m1:i-ia::ii1111 

m1:1'iuamiTw1 lil'JeJ'Ulil~:1-1111urff11LLvl cleaning, security, grounds maintenance, space 

planning and management, car parking and traffic and, in some institutions, additional 
services such as catering, conference and sports facilities, insurance, furniture and 
equipment and printing if11dAUDE 1:J11a'l]1um1:1-111:i-i~e1nue111r-i'mtl1::Lt1m~mnu'iutl1::L'YlA 

~u 1 r,i'11:1 Ltlu APP A, TEFMA LLi;l::~tll:JiT~111ui,i'1ud'lle111:1-1Y111'Y11:11i1:1uu'Y1~tl~htl 

Higher Education Facility Management Association of Southern Africa 
(HEFMA) 

HEFMA b UUeJ\'lfl mm1:1-111:1-1~eJ'llell'l~tll:JiTm111u 'U1'1'17':i'Yl1Wl:J7 m f71 l:JJ77Wl UJJ:i'lJ111ilbbeJ'W1f71 l191 b tlu 

'YIU11:l\'17Ub~e)r.1'U'Ur.1'4U'U':i::L1:JtlUtil7Uf71'JAf7~1~1a-1Lbr.11\'l'Yl1f.Ji;lfl7h ww.1mium'illfl The Tertiary 

Institutes Maintenance Conference (TIMCON) ~l'l'lllilfK11iuL~01011fum1tl1::~:i-itl1::~1tl'ium1 

Lrnmtl~1:1ur111:1-1j'LLl;l::1i111:1-1RlilL'Yim::Y11111 Maintenance and Facility Managers 'lleJl'I the higher 

education institutions in South Africa v10m HEFMA ~111r,i'fum1'lllilrff11iu'iutl Iii.A. 2000 



L~eJi:l'UEh'lr1113-1r,i'011n111 i~Y11-b1:M1ULQ'W7~LL'U'Ut77'J1 a1wfo~tJl)ul}]111u Facility management 1u 

i:ltll'U'Ufll'jAfl'lfl'J~j;l'I.JeJ!il3-IAfl~1 1 Ufl~ 3-IU'J~L 'YlALLeJW~ fll l[,l 
' ' 

wuon'ilLUi::1r;i~tJ1::1:l11Jo1Y1«mrn11 HEFMA tJ1::n0'1.JC?1'Jtl m1wmimLLG'l::fn~1mr;i1l1u#u~pt1011m1 

the management, maintenance, operation, planning, utilization and development of 
the physical infrastructure 1u higher education institution campuses m11:Jm::irnLG'l:: 

ri11 w~ 3-J LL it, 'J fi] !ii LLG'l::m !il1]1'U 1tf 7~'W fl71U!]'U~l'.l1'U&l1'U d ~'iJ::tJ1:: nu 1 '!ZLn !ii i:l./ll'W Lb 1 !ii~ e) 3-JL ij111 t/7 fl11~ L tlu 

L~ A 11a-Jrt'11L ~e:i :flri1u11a-Jl un'il m1a-J~L~mi011~u~r:lmuum1Fin~1r,i'011 n11L ~e:i 11Zm1G'l1r;intJ1::a11Jo1 
' ' 

LLG'l:: m1au 'Li i:lit u '¥111'1 C?11u 1t11~w 1C?1uri n11i !ii m1 An~1 C?11u d LLG'l:: m1af111 ll'U'lleJ 3j G'l 

U'il~uuamijntie:111 HEFMA Southern Africa tJ1::n0'1.JC?111:Ja-JY11"J"Y1!:l1ttJ~1mumn 1&i'LLri Cape 
Peninsula University of Technology, Central University of Technology, Nelson 
Mandela Metropolitan University, Tshwane University of Technology, University of 
Cape Town, University of Fort Hare, University of KwaZulu Natal, University of 
Pretoria, University of South Africa, University of Stellenbosch, University of the 
Free State, University of the Western Cape, University of Witwatersrand LLG'l:: Walter 
Sisulu University 

YIU 11:J111u10111i1 n1rt'11 4 i111191u :fl1r;intJ1::1:l111i1~r1~11:Jnu~m tlu011Jo1m~i!ilr;Y11L ~e:i ri11W~3-ll '11Lfl!ilfl71 
' 

U!]'U~l'.l1'U&l1Ufl11'1.J~Yl1J'Y11'Wtl1fl'Jfl1!:JJl7'Wa1Y1f'Ui:lt17'\J'Ufl11Afl~7~:fltJ1dt"Y16Jl1'W LLG'l:::fln11wmiu1 

0 ~111i,im il.011 ue:i fl'il7 ndlZ11 4 011Jo1 nddl'111 :flm1af111Lr1~0~11:Jm13-1113-1:fl01::Y1~111nu0 n&i'11:J m1i!ilr;Y11 

01'.1 Jil fl'J &ll'U da~'\'1 e:iu,fo rl'Jl 3-I a1 ~ qJ LLG'l:: fl71L iiu€fo r117 3-J a1 ~ qjtl eJl'll'.llULLG'l:: ~U!]'U~l'.l1'U '¥111'.1 &ll'U it lZ11d'il1 fl 

m1Fin~11'1111~'W'UeJl'.l lil n1r1113-1113-1:fl0 « n~ru~dl utJ1::L '¥1A1 '¥1!:l LLG'l:: 1 UJJa'1m r1rnL~1:Jr;i::1u00 rnu1:J111r,i' 


	ปกภาษาไทย
	คำนำ
	สารบัญ
	บทที่ 1 บทนำ
	1.1 ความเป็นมา
	1.2 วัตถุประสงค์การศึกษา
	1.3 ขอบเขตการศึกษา
	1.4 วิธีการและขั้นตอนการศึกษา

	บทที่ 2 ทฤษฎี และแนวคิดที่เกี่ยวข้อง
	2.1 การบริหารทรัพยากรกายภาพ
	2.2 ยุทธศาสตร์/กลยุทธ์การบริหารทรัพยากรกายภาพ
	2.3 แนวคิดการบริหารทรัพยากรภายภาพอาคารการศึกษา
	2.4 งานวิจัยด้านระบบกายภาพของจุฬาลงกรณ์มหาวิทยาลัยที่ผ่านมา

	บทที่ 3 กรณีศึกษาการบริหารทรัพยากรกายภาพของมหาวิทยาลัยในต่างประเทศ
	3.1 วิธีการศึกษา
	3.2 กรณีศึกษา
	3.3 ข้อค้นพบจากกรณีศึกษา (Lesson learned from case investigations)

	บทที่ 4 ระบบบริหารกายภาพของจุฬาลงกรณ์มหาวิทยาลัย
	4.1 บริบทของมหาวิทยาลัย
	4.2 การดำเนินการบริหารระบบกายภาพของพื้นที่และอาคารส่วนกลางในปัจจุบัน
	4.3 การดำเนินการด้านอาคารสถานที่ของคณะ
	4.4 การวิเคราะห์การดำเนินงานระบบกายภาพภายในจุฬาลงกรณ์มหาวิทยาลัย
	4.5 ข้อสังเกตในเรื่องปัญหาที่พบโดยทั่วไป

	บทที่ 5 การวิเคราะห์เปรียบเทียบการบริหารทรัพยากรกายภาพของจุฬาลงกรณ์มหาวิทยาลัยกับกรณีศึกษา
	5.1 ลักษณะการดำเนินการด้านการบริหารระบบกายภาพ
	5.2 การวิเคราะห์เปรียบเทียบลักษณะหน่วยงาน
	5.3 ขอบเขตความรับผิดชอบ และขอบเขตงาน
	5.4 นโยบาย

	บทที่ 6 สรุปผลการศึกษาและบทเรียนที่ได้รับ
	6.1 สรุปผลการศึกษา
	6.2 บทเรียนที่ได้รับ
	6.3 แนวความคิดการบริหารทรัพยากรกายภาพสำหรับจุฬาลงกรณ์มหาวิทยาลัย
	6.4 ข้อเสนอแนะสำหรับการศึกษาครั้งต่อไป

	ภาคผนวก

	Button1: 
	Button2: 
	Button3: 


