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\l:::LClU"iJ':ilm ~ij~~tJ':i~ lEJ'lJ\h11.Jflwlu~tJ':i:::: "~~\I~ L~\Jtl'51m':ilEJ~'U V1~ilL tJ'U~ij~;;1tJ':i::: lEJ'!lu~"nJn'U 
"	 " 

':i::;wh~~tJ':i~"~r)\l::: LC1'U"iJ':ilFr1 rrum,,;'u~ n'l':i(l)nl~nn'l~~L~nmtl'On~ru l'UtJ':i::: n'lPltJ':i:::m~':ilFll~l~ 
"	 " 

~ltmJ nT'i 'I'm DL~ nYl':i vii n~ Vl1 vLu'U ~tJ':i~ ~~f)\l::: L~'Utl ':ilm~n':i::: Vll nl'Hl'ULu'U n'l':i'1J~'!Ill ~ n'l ':i LL~ ~-rr'U 
" 

';j '1l';nmh~L UUi5 ':i ':i:lJVI~ Vbu'U ~tI':i::: C1~fi \I::: ~Clum 'lfl'l~hj~l'Uflru":lJ~Yll ~~lUL Yli"lU i"lm\lPiYl i5':i rurili~"	 .. ~ 

vl.:Jnrill~mXlmj'lViUl EJ~l'U~~~Vll~~VJrnEJ 1'U c;n l'U UULL(I]lumMuLL~.:J\I'l nflru:::n':i"l:lJ n'l':iU1:::mIWllfll 

n'l {jiJ",5tJ tlYlli':iiU'tItl-3l-1lVlU1ViUl tJ-31'U~~~vn 1,,;'~tl LiJ'U~,,~.. , 
VII ntJ"l1n!j (I] €H'1 ilJ::: n ':i':iJ../n'l"ltJ':i::: mm '1 F1 T;h m :::tJ'"lUnl':i LC1\J v';J lfll~l ~vi'l EJi5 nl':i Yll~ 

BL~nYl':i tJun~tJ':i:::"u.uB'tl~-U eN \IU1:Wvl"~lLij\Jn'l':ivlv LUl,,;'LL~lL~~W11tJ tULl;;11YirhVl\J~ 11f1ru::: m':iJ../nl':i 

tJ':ii::: m~':ilfll"::: i-3~ n m :::tJ'"lUn'l':i L~U v':ilfll 1~EJm~~LLYl'U~ij~Yl5L,,'UmlfllYlutJ:::VI~tl~~(l]tl~m'11':inu 
" " 

'-l1'H'1(;1~'U LL;;1::: Liitl LLm'1J~V"lMoVm Lb~l\l::: l~lii'l~ij'Um:::tJl\Jrm L"",'Uv':ilfllvltlLtJ~ \lln~U(I)v'U~1'11-3tl~rnfJ 1U 

L'Ul1'tJ"iJ -3 n l':i LC1U tl':ilfilYi eJ~ LVI~ EJ nEJU\I~ ~~~nm~ Ul'U nl':i LC1'U v':i 11'11 LLvltJ1eN~'U ~~ m::: tJlUn'l ':i ~~'U v':i'lfll 

mEJ1'Ul'UL~EJ1IlU L1'U I.I.vlfliu:::m':i:lJn WU':i::: lldmlfoYl ~~'Ul1m :::U1\Jlll':i L"",Uv':ilfll\l:::1:w l.I.~l b"",~" lm~tJ~ltJ 

Vl1voV"iJ'U").u v~L:wvl" LLm 'ULvi' t1':i:::i51uflru:::n'r'l:lJ nl':itl':i::: fl1~':ilm\l:::i~EJ m~nm:::ul'Unl':i L~'Umlm 

LL;;1:::nlVl'U~l\J Ll;;1') LL;;1:::~m'U~L~VL~:lJtJ1um:::'Ul'Um':itl':i:::m~':ili"1l1mJ 1~fJ\l:::Lb~~1,,;'~ij~Yl5~Um'lF11YlmltJ" .. 
~v~1u"mu~JuYmu 

f1ru::: ll':i':i:lJ n')':i'lJ':i::::rn~':i')F11,lnU~'V15'l\J nl':ivi'~~'U hlii'lLUUll'l':ihi '1 ':i:::Vlil~n'l':i 

U':i:::m~':ilf11" b~vl,,;'n 'l':itl':i::: fnVl':ilFil" ~nl11U':i:::'LEJ'tlU4'l.:J"",Vl(i}tlYll~':il'ijnl':i
" . 

OC.lri ~t1':i ::::4'I~r)\l::: L"'UtJ"llfllm~-r'U ll'l':i fl~ L~tJ n1,,;'LiJ'U~ij ~Yl5 L4'I-WV':i 1fIl \J::: tJ1mtJnU~vl~d" ,,~ 

(Gl) t1~~ml.Jb~v'U 1'!1~':i:::~ 1n'UVlu~~tlU"~~L~v'U1 'Vn'1':i~mL;;1::::nl1~1.:J vi'lvi5n'l':i 

'VmBb~nmeJ'Uf1~ mvi'~U:lJ1Yf~'vJ../nu~8~oVVL~'UV'V1l.:J~YlFlijFl 

(l!:J) ':i lfll~~4'I~'V v~ n'l':itl':i::: m~':ilfll~l~!ill EJ15 nl':i Yll.:J BL~ nYl':i au f1~ 1-WU~"::: ~l Vlll':i 
~ . , " .. 

lLI .q " ... .... Ql 

Vl~U \)::::~tl~L':iJ../(I)'UYl 

d ~vocia n a",,~4I,.1uLlI,.I v 
'n~n1"fVl 51 L':i:lJIJl'UYl \Jl'Ul'U~~'U Gl,o<I::<t,<too 'U1Yl (VI'U~m'U"VI:lJ'UVilYl-Wvtl':ivtJ'U1Ylm'U) 

• ~ ...... ~ a CIl .... '" .... c=- "" IJ '" 

11~Jn1'~Y1 EJ L':i:lJI'l\JYl \J1UlUL~\J Gl,ovlri,~oo 'U1Yl (VlU~~lUVlnVl:lJUL\l~'Y'I'ULn'l"ltltJ-

• .> !	 . " 

11fJn1'rVi Q1 L11J~UYi ~l'Ul'UL~'U <il,o<I::(f,etoo 'Ul'Vl (VI'U-3~1\J~Vlij'U,,;'1~U,,;'1~mJU1Vl(hu) 

C;n) ':ill'Yl~L(lUEJ 1'U LL~fl::::':i'l E.if1')':i\J:::\i\'tmiJ'U':ilfll~':ilJJ1n';:lJ"f'h ~~J../ 
~	 " 

~Li;l::i'·l.g€i'U '1 (~'liJ) "l'J:lJl'i'11.u~,ltJ,,1\ltll~ U"'1-ltJ,LJl 

(oc)	 ~ii~V15 ~"'U"iJ'j"lfl'lVl~v~LL 'l'1'U \)::::tJ1fJ~:lJl~~'V1~ LU EJ'Ub Y;tW~l~ m:::'UlUlll':i L4'I'Utl':i'lFil 
v	 ...,j~ 0 ""	 " 

IJll:lJlU nm LLfl::::"m'UYlYllllVl'U~ 
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(et)	 t.J:lJClYlliL~\JmlFll\1':itlt.JLLYl'UYl)Jl;;1~'V1:::LUEJ\JUnl IJltl~ LOG IN L1J14'l':i:::UU 
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('D) ~iii4YlBL"''UV~1''1.,.;m7LLYl'U ~ LCXi IN LLa1~~"v~';1L\j'Un1~L",'Uv~1f'\11~V~1f'\1 
w w 

~L"''Utl~1f'\11'Un1~\J~~n1fl~1f'\1~1~;:1V1~n1~Yl1~iiL~nYl~i)\jn~ l'ULL,jfl~'1vm~ ~~"i)~~1n11'1fl1~~qfl 
t'Un1~\J~~n1fl~1fl1'LLfl~~~~i)~Li1'Ui)"lP\~1fnl'U~1 (Minimum Bid) 'J.hjtlVn11f'\f~,,~ ~Jooo tJ1Yl 

("'tl~~'UtJ1Ylt11'U) ~1m1fl1n"1~~1'Uritl",i1~ LL,,~m~L"''Utl''fl~1f'\1f'\f~cr~ '1~ \J "tl~ L"''Utl''fl~1f'\1f'\f~,,~ 
'WUtlVn11 ~Jooo tJ1Yl ("'tl~i'UtJ1Ylt11'U) ,;)1n~1f'\1flf~'1fl111V~L"''Utl''~LLa1 

., "'"':!ll - ... • I ~; .,
(~) Vl11J~1J"Ylfi~'Utl~1f'\1fltl'Um~L"''U tl~1 f'\1 LLfltUJtlm~ u ~~ n1~~1 f'\l'L"'~~Cl'ULL"1 

~~~tl~ ~'U~'U~1 f'\1,j tl ~\1tJ~m~1JI"1fln"1~ iiL~ nYl~tl\jn~ ~1 f'\1~~'U~'U~t~tl~lJI~~ ntJ~1f'\1~L"''UtlVl~~'1fl 
(~) ~iji4Yl~L"''UEl~1f'\1m;:'itJRflL~tln1~Lt1'U~"'U~~1f'\1 ~~H'itJ~fl'UtltJf'hl.u~hv1'Um~ w w 

1~tJ~n1~L"''Utl~1f'\1Yl1~iiL~nYl~tlijn~ ~tfhl.u~1vl'Um~Ltl'UYl1~"tl~rn\1tJim~l'l"1~n"1~iiL~nYl~tlijn~ v 
~,J .."" .. .., 
Yl~'U';)tLL~~ LVlYl~1tJ L'U1'ULi1'Utl'1fl1 

(~) ~iji4Yl6L"''Utl~1fl1';)~''tl~1J1L''''Utl~1f'\1 l'Uu.Pia::"n!ln1' 
v 

l'U1'U~ till!:> L~tl'Uij~'U1V'U 'W.I'I.l!:>ctct~ ,r~LL,jL1"1 tilo.oo 'U. LtJ'U~'Ul\J ~~if 
"u "u ~ ( )"., ''1.1

';)tU.~~'UflVl1J1Vl'l11JLLtJtJLL~H1'UL1"1 LL"~"'fI1'UYlL"''Utl''nf'\1 tJn. ooct LVlYl~1tJlJltlLu 

(til0 ) eriji4Yl5~'Utl~1f'\1"'11J1~()Pln~1LL"~~1f'\111J LcU1L';)1'U~ttJtJLL"t1fin1"H"''Utl~1f'\1 
v 

~ ., - - ~ -, ~ 'I !"I III 'I ' .,'"'~ 
'lItl~~ LVl\J'm1'~1JI"1fln"1~Yl1~m"nYl~tl'Un'" YlLL"'fl~ L1 L'UL1tJ L~lJl www.~procurement.~Q,th LL"t~1JC1Ylti 

L"''Utl~1 f'\1"tl~l'i1 m~Ylfl"tl~1Gm~L"''UEl~1f'\1 ri tl'U(i~1'U n1\1'Ufl1'UL"''Um1f'\1~ L1tJ1~lJl'll tl~rn~tJi n1~lJl" 1flv 

n"1~iiL~nYl'Elijn~ ,r~LL,j1'U~ til lJla1fl1J I!:>ctctct LtJ'U~'Ul\J 
cr. 'Mant"tnUlIllU4 

~\J~t"'~fl~tL"''Utl~1fl1''El~11~Vl~n\J'tn~tl~'Witl1JntJm~~'U~tl~Ltln'''1~Yl1~~1'ULYlf'\ijf'\ 
L'ULL,jat~1Vm~ -;i1'U1'U crc£,ct~ct tJ1Yl (\11Vl~'U~i'U\11itlmti'1i;tJ~1tJ1Ylt11'U) lflvVl~n\J~tn'U~tl~~tlJltl~ 

ij~tvtL1"1m~~1\J~tn'U~~LL~1'U~'U~tl~,j'tlL"''UtlYl1~~1'ULYlf'\\jf'\fl~tltJf'\q1Jl\J~'U(i~1'U 
; .. "r ""U.I u' ~." U''1.I'': 
Cl'U'1~m~v'U~1f'\1 LflV L'UVlan u~::n'UtlV1~Vl'U~tlV1~ Lfl fl~l'ltl Lu'U 

ct.til L~'U"'fl 

cr.1!:> L~fl~ii'U1f'\1~~~~1vl\1LLrii~Vl1fl~~vtnij lflmtJ'UL~fla~1'U~~~'U~m
 
Ltln"'1'Yl1~~1'UL YlFlijf'\Vlimltl'UVlu1J'Ul~ Ln'U Q'l 1'U~1m''lItl~Yl1'~'1'l1m,
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<t.m VlU~~tlPi1\J~tn'U'lItl~ti'U1f'\1'fI1 VL'U\J,tLYll'IlJl11J LLtJtJVlu~atlfii1\J'tn'U 

ct.O:: VlU~~tl~1\J,~n'U'lItl~tJ~';YlL~'UYJ'U Vl~EltJi';YlL~'UYJ'UVl~nYl'i'W~m~'itJ
 
tl~ ty1lJll\1\J~~ ntltJ n~ m~ L~'UYJ'U L~ tlm''W1nl'l1 ~ LLa t\J~t ntltJq~ n,;)~1\J~~ n'UlJl11J\J,~ ml'l'll tl~fi'U1fl1'
 

LL""~\J'tLYll'll YlV ~~1~LL~~;lm1v'U L~a1'U'1'l1m~,j1~ '1 Yl~1tJLL~11flvtl~1"1J 1\1'l,ilJl11JLLtJtJ\1U~~tl 
ri1\J'tn'U~~,t'41'UcUtl til.b (til) 

cr.ct i'Ufi~lJl~'i!tJ1"lYlfJ lflv~\J't"'~fl~tL"''Utl'1Fl1~t~tl~U1~'Uii~IJl,~~n''11 

1\J~flYl~L\jv'Um,1cUi'Ul)~lJl~Lt1'U\J~tn'U~G'U1f'\1~LL~~\J~~LYlflllYlvria'UU11J111~L tJ'UVl~n\J,~n'U 

Vl~n\J'tn'U~tl~lJl11J,j'tld i~Vl1~~~vii1ij,;)~~'UL\1er\J~~"'~fll';)tL"''Utl~1f'\1Vlitler~1\J,::n'U 
.., ..,.... II ~ II... ~ II.. " ,,"., I", \1..1
 

fI1Vl'U Cil<t 1'U 'UtJflfl,;)1n1'UYl Lfl'W~1,nJ11 'ULtJtl~IJI'UL 'VtJ'8VLL"1 L1'Uu.lJl~\J'~"'~f'\'ltL"''Utl'1fl1'1VYl
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~flL~8n11~~L"''U8~1Fl1~1'1fl,;)t~'UL\1'918 ujtll~vi1"'qjty1Vli8oUtllJl n,,~ Vl~miitl~iii;Yl5L"''U8'1f'l1l~~'U 
., u., 

'l1n'lltl~n'W'ULLa1 

m,fi'UVl~n\J'tn'U~tl~ 'W11n"INlfl '1 'l::~'Ulmflv'Wijfl8mt1v 

lb. \1amoru.,] ... 
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(~) 

b. \1'6\mnW'; u.i'l::~'Vl~'l'Un1'frl~17W171f'l1 

'0.(3) 'l'lJfmtJ':i~rn~':ilf'11~1~v1'm15f11':iVmBL~fl'Vm)Ufl~~ ~·n..rr~tJl1EHnU• 
\I~Y1\11':iru1~~~tJv11tJ11f1111:J~~~n:::11tJm1~\JULmu'fi ;~L\JtJ11f'n~'il:Jm;;:Jn~1~~).J~1 

" 
b.lo '1..nn~tJ':i~~~A';J~L~tJtI':i1i'\1':ilEJL~ijf'1C\J~1J,j~\1j(1ntT1m(l1111oVtJ l!:l "'~tl~tJ

" ." 
",~mj1tJf11':iL4'ltJu':i1rnbJ(1n(;)tl~'V(1tlbJf1':i'U~ltJVI11JoVtl 6Tl 'VI~tldtJmfl~1':i\J':i:::nl~':ilf'11~1'W)lEJiGfm.. " 
vn~~~~nYl':itlUn~ bJ(1 f1~tl~ VI11J'I1tl (£' ~'J l'1C\J~m,)1Jf11':i\J':i:::rnVl,)1l'11'J::: bJ-r'U~'ll':iu.nim~tJtl'Utl~ 

" 
~\J':i:::~~fi'J:::Ll'ltJ'El':il f'1'l':ilm!tJ Ll'ULL~ LtltJ-VtJ~~'I'm1~ VI~tli.jVlml~LYlm L~ mJ'EltJ VI~ tli.j~'I'HnVll tJ '.11 m1 utJ1'U 
" 
'lJ'El,;jL€Jn4'l1':i\J':iWl~':ill'11~1~v11U151l1':iYll~i)L~flYl':iiJUfl~ t'U~l'U~m'li~l':i:::alri''1! ~,;j.Q LQ'I"l1:::1tJf1':iru~ 
~ ';JTH\Jl Li1'Ul1'J:::tU 'U\J':i:::LEJ'1J1.J ~ EJ~mlV1tll1 f.J51U LvilJ'U, 

'o.bT1 ~~m~tll1EJ51U ,mtJ~Y15bJ~'Jl':iC\Jl':i1rn'Vu~~\J':i:::~~fi'l:::L~'Um1l'11 
, " 

L\>1E.lbJijrn':i~u'U~'J l'Un':iruli\~~tlltJ.Q 
((3)) t:l.i\J':i1n~~'El~tJ':i:::~~fi'l:::L"'tJu':ill'11':i1m!'U LtJ,j'1!~q-r'U Ltln 4'l1':i 

lh~ fYlVl'J lFll ~1,;j Jl'Wi5 IY1':iYl1,;j Ih~ nV\1 v\jn~ 'VI~ 'ElLtJVI~ n~ 1tJfl1 ':i-r'U Lu mn':itl'i::: nlVl':i1fl1 ~1 ~~1 f.Ji5f11':i 
4d- _ (' <v <v -.. ol:II 

vmmnnYl':itJtJnl'l'tJ u~'l-:l"'1 ~ uYi tJ51tJ, 
(l!:J) L4'ltJtl':i'1EJn:::t~UVl LL(l1n~il~ 1\J'llm1 'EltJ1'lJ ~fhVltJ~ 1tJLtl n~l':i 

\J':i:::rn li1':i1rn~1-:l ~lEJit5fl1':iYl1~5L~nYl':i vun~~L utJ~1':i:::a1r1'1! VI~tlij~~vh1~LnVll'1111Jl~L mEJ'UL~ mm EJ'U 

LLfi~\J':i:::C1-:lr1 '.l::: LC1'Uml m':i1 EJutJ 
~ 

'0.« 1'Unl':i~VI~tJfl1':itJ':i:::rnmll'11~1~~1 EJi5 n1':iYll-:l ~L~nYl':itlUn~ VI~tll tJfl1':i 

vh ~'l:!qj1l'1C\J:::n ':i':i lln1':i\J':i::: fl1V1 ':i1 m VI~ u~~'VI1V1 tP1EJ51uij~Y151~~\J':i :::1'I~fi'l::: L~'Utl':i 1l'11 ;u'l~-Vtl Ll1'l'J~~ 
~m'l"l flltJ::: VI~uoUiJL'I0'J';J~~~tJ'lVl~L~EJliv~ri''U~tJ':i:::~~fi'l:::L4'lUu':ill'111~ ~~'VI1V1tlvrEJ51U ij~Y1G~';J:::1:l.i 

..); 'U " 

-r'U ':i '1 l'11V11 €Jl:uvi'1~'1!'1!'lV11n'VI~n~ltJtK~fl~111:unm1)JL 'VI1Jl:::l'Ill'VI~ tlhj~ ntJ1u~ 

b.d':: ~~'Wrl'\tlvrVDli1 V\':i~ H~~~Y15~'l::: l:u~'U'nm~'l~VI 'VI~€J':i1m'VI~~':i1l'11'l(11, , 
",~m1m~ L~'U U~~'VI1JVI m~ LLn:::'f)1 'JY1'll':irulL~ 'El n~l~ 1tJ~ltJltJ 'VI~tl'U'U1V1'V1~ tl Li:l'rn :::':il un1':i'VI~~':i1EJ fl1':i 

1~ ",~mn'J'l::: EJn L~nfl1')\J':i:::fl1V1':i1Fl1~1~~lVi6fl1'iYll.:jBL~flVl':itlUn~ LVIVl~yhm ru1~VI~1~L~ EJnl;1 

~\>hLvi \It~\I1':iC\Jlvr~.QL~€JtJ':it ltJ't1'l1'lJv~Vl'l-:l':i1'llnTJ LutJ~·1I'i''l:! ~L~t1'1-1~ ul'l rn':iI'i'VI~tJ'lJiJ~~~VllVl~l1EJ51U 
..;l. I';i .... f' ~ l.I • q "l ........ t~ QJ "" QI ..


,;:hJ'lil(i\'lJ·)(i)t;JtI'l~~~F\v~ L~'\H)'llF\')'Il~L'ltlf)'iB~A1":WWl fJ ~) '1 3.J1(i\ 'l-nJVI>l 'Il>lV\J"11.(Y1tJti')'U';J~Ylv1'iru1 

vn L~f'lf)l'l\J':i::;fl1Vl':ill'11 ~1~~lui5n l':iYl1~B L~nYl'ltlijn~ LL'J:::n~ LY1~~\J':i::;~~A'l~ L~tJtl':i1l'11 LtJtJ~~~~ltJ 
" " 

hJl1 '.1::; LtJtJ~ij~Y15L~ tJ v':il f11mv\'~'Um':ir1(1)L~tlnVl1ulun (l11tJ 
~ 

Vl1 fl iim \J1vh~ tll~ 11 fl1 ':i ~m::;'yhf11':i1VlvbJ 4'1, ~ (J1 L'li'U fmi&fL.lBLffm':itl'ULUUl1 'I mu, 
loff~·iJtJl-)pm':i':iWl'M1vij~U~'U1J1~vnfnuYI'U LUtJ~tJ, , 

1'Un':i ru~~n~Y15L~'Utl':i1f'11':i1EJ~L"tJtl':i1l'11~1 ~VI LI'I'U tl':i1f'11~1 'JtJfl1V1V1:J1EJ1~11 hJ'f)1'l" , 
1'\'1 dJtJ'~ltJ(l111Ja'1!'1!11~ f1C\J::: n':i':i1JnWt.h::: rnVl':ill'11V1~tl~~VllV1tlvrv51;j 'J::;1'I-1Wn~Y15~l'ItJtl':i1l'11':ilEJJtJ , " 
;LL~~ LL~::; LL~ ~~V!'" n \51 'UVlvh1r4L~tllvlil~ii~Vl5L;;''Utl':ilm~1)Jl ':i(11'\'1 LijtJ~ltJ tl111Jfl1':itJ':i::; nlVl':i 1l'11~1~ 

... " 
~'Wi5 fl1':iYl'l ~~L~nYl'jtlUn~ '[r4~~h~1J\!':i ru 'Ion nril~LL 'l~ hJLutJ~~'UYl~ lv1~~'VI1~~li'ml1ij n~Y15~'l::; l~~u 

"".<::III"" "'''' .....':i ll'11'Um 1'l1J~'VlDL;;,tJ u':i1fl'l'n EJtJtJ 
" 

/b.b1urmu... 



t>. ';) 1Wl".itijy1tJ'l 111!JoUm Y1\l'iJ~ IJ[! 1VV.~1J\l1 nnl''l'th::: nllil".il fl1~1IJvl"W15nl".i 
""" ~ _.' I t.s ~ ~ .... ~ ...... 4 ~l .... .qClt. ..... ~CIj: .1 1 < • ~ 

'Vl11J eb'" nm tlU f1~ Tlc.J'lJ".i:; ~ 1J,,1'\):; b"Uv"j'lfi"1'Vl '.limJ f11') rli'l L"'tJ n LuUc.J),J ~'Vl5 L~U t)".i 1rl1YI),Jc.J~ u ".i::; tI'llU".i1WllJ 
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1..~\u'U lUmlJm1lH":;'U'lJeJ~~lun~l'U!JtJnl'i~~alJl(tl1ii)" . 
el~. n1'ItJi''U'I1fll1fh~1'LJniJ~~1~ 

nlnl ~'V11Fl1ri'l-:Jl'LJrliJ ~1')~lJlllJa (Il'i fIl 'll.Ji'U'i 1~1 ~-:J'.i:::U1U,)iJ <Ol.rri \l:::u1ml'lJ'1UfI'i ru" . 
ViA'] ~ l'LJriv~~l-:J flV1f1~VI~ ilLYi1J~U lV1 tl15nl'illiv11.J.Q 

H'~qjqj1 LLUUtJ-r'U'.i1fl1 (rh K) 1'li'~(1\'i U":::15ri'lUlru1'Unl'.iriv~{1-:Jtl11'l1'i 

amr'l'itJ-¥'U'i'lA1 (M1OSAl K) \l~(l)iJ-:J~-:J~~'i~~u~fhVl'LJlJllllui'lJLL~lL~~\I(J111J~fhj.1'U~ 
" " 

1it'U~''Y'Y1'l-l~iJJlltI1'U'i~ tI~ Llm~~~'V!l(i)l~'1Jf.mJtlvn1ml'1eJ\l:::1'li~(J\'i'lJtJ~'Vll-:J'i1~m'im~'.i:::tJ1 U '1ltJ (j).G"J 

&"lGll. 3J1"'IS1'U~iitl~h-:J 

L~tl~-:J\-11\il"l1EJiilij 1~ri'lJl~ilvn~ij~'VITILa'LJv'.i1F11'i1 tl1lJl1~L tJU~-rU~l-:JLL~::: l~\1lnl'1-:J~l~ 
~ " v 

nv~~ 'l~m1JtI 'l::: n 'lf11.QU~') ~ij~'VI5~~UeJ'i11'll\l:::\Ji'v-:J lJlnl'1~'j11 'U nl'iU fiU1linu riv~~l ~vl~ nci'll ~ii~'VIEL~'LJv v ~ v 

os 11"11 'il::: ~iJ~ij ~~,,:::1-if~~ lU m'l'VI~~tlU1JllJl)~l'LJrJijtJ'Ih~\I1 n flrut fI'i'i1Jn'l'i ri1'\t1'W\il 1.11mfi1UU~~ 'VI (ilC1 tlUv _ ~ 

r:JijmL 'i" ~~lUa(1'1U'LJ'1Jv~ 'VI1~'i1~m'i U~::: "'l1U'LJLtln~'LJ~'VI1~'.i1~nl'l-rU'iv~ VI~v~iilihJlJl'.iOStvlU tJl~. tJla. 

U&lt 'lh'VI.VI~mVitiUL vi1\l1 namUU'LJfIl'lp; m~n~ n. Yi. -rU'.itl-:J1~L 'h~'U'.i1'llnl11vn 'LJ!Jm1l~~lnl1~vtJ~~ 
(9)0 '1Jtl~\'Li'iflt~1')'l.i1-d1-:J LLIii'il::: v1v~ihh ~~1'LJ1Um.h~~vtl <Ol fl'LJ 'lULtllifl:::~1'(J1-d'1~~~~v 1tJif 

01 bTl. Gl -dl~1yJ':h 

l,;)Ql.1!J 'li1~riiJ61~1-:J 

<OlQl.bTI ~'1-:JLl'1~tJ~n" 

mm.cL' 'ti1-:J ~ ,'1)1li\J'lfl 

elC1'. nl"~tJntm"1)Jn!lVl3J1VbU'~7~ ~,jm.J 

1'LJ 'l:::wh -:J 'i"::: v::: Llfl1fll 'irim'l~l~ ~~u~1~~~tJ5ull(J11:W\-1~mnru'ti ~ n!jVl1J1 UU.fl::: 

'l:::~UtlUMn1'V!U(i) l11lJltILfl~~I"1i'lJl 



~ ltl"'~ L~VVli1~YL\!I,jfm 'lFlln'i)~~ l-:J 

Lb 'Uu~'ltI,j~:::nll'1~-:J'Vil~~V1t1l)1'U "'~ltJ~ "tJ, L~vtJ~'l~mFllJ ~.I'\. l!?1't1't~ 

~tl'Ul'U",crmflnn1'1.h:::L11'Vl~'ltJntl~~I-:J~(11~ Ll."':::16m~r11tnnrVtt'ti'nU~'1!qJ1Ll.tMJ'S'U'nFllWi' 
.,j, ~ , 

n. L~mH~Lti\~'VlflmnN'l 

m, ~~~Y'l LL u'UtH\J'nFlll~m m'ti'nUnl~ri'i)"~lWlfl,j~::: LJl'Vl 11lJ~~~ltJ,j'S'U,jvm,,:::'li'i)lJ Ll.'llU;~ 

~ ijn~ It! ril~ltJ1tJcrm~Jru~'VIU1~l'ilm Jlru.n~~tJ~L"::: ~-:Jri'i)~~l~ 'VIm~ L1'U tl~WjtJ LL":::'VI1.Jl ~ ~1t1 ~ 1tI ~tJ~• • "1 

Lun ~'1 vlucrn~ru::: rhV1ii)tJ LLfl:::~.l ri i)"~ 1~~ tJ ~1".JL~tltJ1'UbL" :::'VI"mn ru.n(i]1lJmlilril"'tJ~;1 

l!? ~qJqJl bb uuu'S'u11Flll\i1rrt'VI1 'ti'.x~ 1'UmnhV;,.m'1 tl,,~l'il~ltJ'Jl nril~I'U L~hJ lI11lJ"'1!qJl L~'i)~'(l\j~1f11 
~~ ~V1vh~tJ LVI tin ~ :::'V111W~lru'1lV iin1~ L,j~CJtJ Ll.,j"~~~~'U'VI~tl,,~-n~ 'Jl fl L~1.J'U ru::: bi'J tl1tJ LiJVI'lltl~,j~::: nlVl'llFll 

rilVlfumru~~VI~l~hW15 ~'U 1m-ti1tJLiJ~'ll'i)~~1Fl1 ~L'VltJ 

bTl. n1~t11Xt~ qJ'lLbUUU'JU'llFlllmtJ1'ti'JtJ ~ll~l.j~v~ Ll.~.j Ll."nh:::n1f111~~'Ju~'nm lU~'ti'U 1'Unl~ 
'lJ~:::n1I'\U~:::nl~~lrn bb-n:::CIi'tl~'l:::~1'U~'1!'1!1~1~~1t111.:Jl'U~1~ L'VImt1'U1 'J:::1'ti'~qJ'1!l LLUUU.yU'llFlll\i1Y/~tl1.J 
~~nl'VI'UVlu~::: ~[l'Vl'Utl~~I'Uri mrh:l ~m Ll.,,:::ltlnl~ph'Ulrum~iinl~,j.yuLY;lJMlr11~1'U111~'ll\ilL'J'U 

1'Umru~ij.:Jl'UnD?\{I.:J"'ft1 t1,j'l::: LJl'Vl1'U~I'U~l~mll L~tI1 flU 'J:::CIi'tl~LLUn,j'i::: LJl'Vl.:J1U";tl~fl~Ll.~"::: 

,j~::: L.n'Vl1~-UVlb\JU \I111.J"n~nJ:::'UtJ~.:J1uri'i)~~ 1~,ru1 LL":::1~?\'i)\ilPl~eJ-:Jn\J~\I1'l~ril'VIUVl11 

cr.. n1 ~'1Hl L~U LY;1Jr11 ~1'U ntl~~ 1~\I1lU"''1!qJl Ll. UtJ,j~'U'ilP\11\i111 butJ'VnJ1~'U tl.:J~.yU~I.:J~'J:::CIi'eJ.:J 
L~tJ n~fJ.:Jm~J1 W11'Vi'U0'1 (,,""(0 11..1 u'u~:l u.\l"\lU~~.yu ~l~lv1~.j1.JtlU~lU.:Jl \il~~Yilti 'ViI n~unlVlu~ffi ULL~l 

~ . 
MU~l~hjij~'V)6i1'J::: L~fJ n~tl':l L1u ~ ~1.Jri'l nUfitJ~~ 1~'Jl rl~ll~l :ll\i1£inr;ltll1.J LL-n:::1un~ ru~~·h1~1~'J:::CIi'tl.:JL1t1n 
~ ~ ~ 

b~\J~'U'iJ In ~'JU<5'l.:J1'!X~-rU~·l.:J~ ~ \J'Uri~n Inll~UL~t1fl L~U~'U'iJl fl~fu~l~LVI tJ L~1'Vi~ 'i)1~~m1uvlnmi'n,j~::: nu 
\I '\.I 'U ·~·t \J 

~b1!qjl LL"l~L~mri1 

ct. n1 'jfi'Jl~ rul P11Ul ru~~tJ L~U'VI~tl "\il~~fl::: m'l~ltl L1u ~ ~U'VI~ m1vnL~'U~U'Jl n~1U ~1~\l1lU L~tl'U1'1J 
~ 

'1J €I-:l ~~ qJl~b UUU 'JLJ 'n Pll1~ II1~Nl~~ufl1~ml'J~vUL~f1::: bi1U'1JeJu'Jln~ lUn~tJ1.J~:::1.J1ruLb'l:::1'!XC) tl fl1 ~ 

Vj'Jl~ L1Jl1 U-:J0tI'1Jtl~~IUn~u1.J~::: 1..11 ru~ tJU~~'U~VI 

'II. ,j ~:::1J)'Vl~1'Uritli1i1~Ui'I:: ~~~Vh 'iInuityty1 u.UUtJi'U~1R11~ 

1un 1~Y;-:J1~ ~1J 1~ ~lJ'VI~ v'l mlrll r11-:jlU~1.:j~ 'VIUl ri e:J~~ 1.:J1ViP11\J1ru\l11U"\I1'l1i1~d 
~ 

P (PO) X (K) 

K 
, , 

LVj1.J (('0/0 Wtlll1v~m~L~t1n~I~IU~'U 

ESCALATION FACTOR K 'V!11~,\)ln~m i5"JI.LU~~:l1.J,j~:::L.n'VlLL",~crn~ru:::~"Jd 
~ 



-It> . 

d
 
'iUn flY! il ~ 114tl1R1''j
 

~lUEJll'll'a 'VIlJltJ~~ ~lEJ1Yll'a b~'\.JYi'Vhfn'ah~L~tJU hWW1Ul~ '\.1€l~fI ~~n!)ll'i'tJ '\.1vtJ'j~~lJ 
." " 

BtollorU'YI4 VlJLUL~tJlJ ~'j:;11tJUl h~tllm'l f1~\l~~'IJ h\l~lU ~1 dJ'\.J~u LL",:::t'l1V1JJltJmlJJ'illJ~\l 

(i).1!:> tJ'i~tJl'(JtJ\lmFn'im':i'lui:i\lvlmlJU~l'\.1,htJ LL~11J':ilJJi:i\l'l::uuu'lnhrntJL'\.JU~L lru 

r,'.Gl1 'i:::UUvlViil~1J'H~UtJii'I'1tI~1\l1 ~~"n-~i1J~\l€J~1u~lu'U'€n€Jlf;ll'l LoUU vl€JU1Utllfnl'\vl€J 

rh'll 

;;mJ.'Vh~lJl'\.1-rtJLYl~v\lU1U1Jlfni'l~lV~tl't"l'l ''''"1 
~ " 

Iil.<£ Vl1\l'~~UltJL11"(JtI\lmAl'l'lui:i\l'Vll\l"l~UltJL11rntJUtin 

Iil.ct ~luth~n€JU~~lbUuril'\.11Utllf1T'.lLOYil~~1'\.J~~VlnUtllf11".l1VltJ~€J·H'Ih\l'\.1~EJ 

U'i~ rrtlU'rf1t1lJt~U nTj f1tli:li'1\leJlfll 'i Ll.lft1:l.i'i1JJi:i \lLf1~tl\l~ m 'VI1v Lf1~€J\l:U tln",~'l11~.nU'j~flvU'\.11EJ~Vl~\l 
L'1i'U ~'Vh'; bYl~€J\lf)I)1JYl1Lt;m1 Lf1~V\l\1uJl LFl~D~-rUtnmP1 ~Vlf1JJ -rn"1 

Co,.'.;) 'Vll\lL"rh~8tJVlf)1'i ~UC1JJ ~uli1n i11\l'l'lnvll'll'i1\11tJ'i8Uhhiiu (Jl ~JJ11l1 

LiC\(1l'j K = 0.l!J<f + O.lilct Itllo + 0.1il0 O/Co + 0.<£0 Mt/Mo + 0.{i)0 StiSo 
" 

.,.. ;it itt If., tJ" 1.1"'· of 1 •If • ., .."""'11"1 1Sfl1Y1NPl111a"1 'II0Vilqjqj1LLtJV'UJ11fl1 "fl\11'V'LflVO"S;:\111'n11N'IIt) 

K ESCALATION FACTOR 

It v1'llU'ilf1'1~'tJ~lJlf1~11 ,.hi) \l,h~ LVIi'lLUb~fJU~~\l\llULL~i;"1t \l1\11 
" 

10 v1'tJU'jlfllr:J\J11J1flvf11u'!J fJ\lth~ L'VlP11'\.JL(,)uuvhUIil'lltJ nh~ fIlVl'ilFll 
" 

0=Ct ~-oij'i lf11~UJuI1l1uL~8uYi~'H1U u.1lii;"1t \l1 Vl 

Co v1-oij'nl'll~ LJJUm'U L~tltl~L tJltl'llt1\lth t film lf1l 

Mt vl'llihlf"lT)C\~rivC\11\l(b.h1lJm~mLm~~UJtl9i)1'UL~€lU~~\l\llULLtJii;"1:mltl 

Mo vl-oU'nf1l1~~rivl'111\l (hhl1JL'\.1~ n LLf1t~LlJU91) 1'\.JL~ v'\.J~ LtJltl'lltl\l 

tJ~::; m III 'j1f1l 

St = ~-oij'ilf1l L~~n1'WL~ tl'\.JiiG'1\l\ll'\.J U.~~::;~11tl 

So = vl'llih1I'll L'VI~ n1tlL~ v'U~ LtJ ltl'llel'ltJ 'itmltl'ill'll 

Gt vl'1lU'i'lfil L'\.1ftnLL~'\.JL~EJU~~~~1'\.JU'lt ~ 'VlP1t'UL~8tlii~ ·N1ULLIli"t\l11tl 

Go ~l'llU'j'lrll b'VI~fI~~'\.JL~tJu~~ii \l)1'WtJ'i:::: L'VlP11'\.J~~tl'W~ L\J ltl'1ltl \lU'j ~ ml'l1lf11 

At ;('llij~1f1lbl.lJ",Yl"''Vl1UL~V'\.J~G'1\l~1'\.J~~~::::\l11tl 

Ao = ;(-oU'j lf1l~fJ",Yl"'Vl1 tlL~V'U~LDVl'llmU'l::;mm1fll 

l: t = vl'll'U LfI~€1 \l ~n'l nmL~t\J~tlrum1UL~tltl~~~\lltlLL~~ ~ \ll\1l 

I Eo = ~'ll,L 



Eo == ~'llij~f1~EJ"'~n1 nft ~~ft:;uiJlru'fl1'IH~m.J~ ~iJ ~'lleHtJ ~tmvl'~ 11'11 

Ft == v1'(lQ'llfnJllJ\J~ ~'(l~~lJ1J~. 1111J~~tl\J~~~~11J~~e'lt~1~ 

Fo 

ACt == l'1'llU1lf1l'YitJ;~~'U\ll1~o(:;\J~~EJ'U~~.",n'UutJi"t"'1(;l 

ACo ~'llU1l f11'Yi EJ~h~'U(Jl1tJ~'U 1'U~~tJ'U~~t!(;l'lltmJ1t n1V1 'ilFll== 

PVCt == ~'ll{j'llf)lv1tl pvc l'lJ~~v'U~~~~l'Uu.Ifi"t~l(;l 

PVCo '" l'1'UU'ilFnYlv pvc l'U~~tJ'U~~D~'lltJ-1tJ'ltnlV1'llf)l 

GIPt = ~'llU'ilF1lv\tJ ~'I-I~ nil lu"'."nt m'U ~~tJu~~~ ~ l'U ~~l'iftt·~ dV) 

GIPo l'1'llU 'ilFllvlm\1~ n€11 tJ"."nt m'U~~tJu~ ~t1 V1'lliNU~t mV1'l1 Fn 

PET -. ~'ljij'lli'llvltl HYDENSIll' POLYETHYLENE l'U~~tlU~'i1~"'lUu.tJim:"'l(;l 

PEo ~'!Jij1lfJ1v1v HYDENSITY POLYETHYLENE 1'U~~tJ'U~~tJV1'llil"'U1trnl'l'llf)l 

Wt == V\'(lU'llF1l~l~ 1Y/vh1u~~m.J~ 'i1"''''')'U U~"t-11V1 

Wo == ~'llfhlf)l ~ltll Y/vh1u~~v'Uvi ~tJV1'llv"'U1t n1l'1'llf1l 

PI. 16n1'iA1\J1rum-un'Ufltyty11.1.'U'U\l~'U'i1P111" 

m. nl'ir1l'Ulrufli K \JlnCl(J)1V11~~n'lSrut~1'UJ'U<1I 1~l~U11~"'lJ~'l1ij11Flll"'V1ritl",~wtJtJ~•~ 

f1'ltVl'l'l."vnuhHJ LV1tJ1otlliltJ'lJtl."Zl l!:Jtt'rno dJ'U~fl'l.l'f11 'Ufl11fh'U'~ru.. 
i!). tll'lfh'U1ruAl K ~l1'l~U fn Ln~ii-1 TWrl tJ 11.;") mfllVU1t 'Jl'l'1'l1W)~1'U~'IJ,\!1~~tlln'U\lt~tl-1 ~m n 

Fl-l nlJfltl~~ 1-1 ~~,;i"ttJ1 t ~n'l'11 ~-a'l'mJu m~~n~rut'V EJ." ~l'U'~\J Uflt ~-1,jl~"~'\c'i51UFI ru tl'lJU11 ~W(JMVl 
" 

nl'\i~tJ(;lll 

rn. f1l'lf1l'UXU'VIll'il K ril\1'UV11m-o~"'tI'1'1P1ijv~ ()jl~~\1'tl-1'1'1n~u\l1tl'U1V1vhJijnl1i1V1~P1~U"tQ1 . 
fl')\1UVi1~vi'lLfl'V"'~'W'U5 (~t1~ EJUVI EttJ) tv.\iJUf.J"~l ~ ~\J r1EJ'U ~~rl1~-1'l11~f1"''Yiti'1 t1lJ run'lJ~'HfI'UF1"'~'\<TUl LfI'lJ 

~1J~whru 

cr. 1~yhn 1rul ~~'U ~~~V1~UflV1'Jlnl'il ~ l'U\ll tl'il f'11 ~~~tJ~l."l'il ~qjqjl~n~." ntJ~11 ~l'" ujvl'il K 

(l11~"'~1~lVl~tJriU"1l.,,Ju'11 u~~u'U~~"').Jf)tJ-1l'Uijfil~u~vu~~U~'"1U'Jlnl'il Kl U~~tl'U~ iJV1~EJ-nlfnn-;il <t'% 
'V 

~'U1u1'f1v,jlLin'nt'i11u~~n'U c( % ~nY'il'lJlruu~\H~~~~EJ~V1l'il"'1'U~~~1u.~n1ru (1'f1V1~f)11 <t' % 

~L'ln1~) 

rf. 1un 'lru~~-r'U~l'"11Jftl~11C1l'iln11riv,,11~1~u.~1~"'~'J1Il~1tEJt mn1'U~,\!,\!11'f1m tJ'UflI111J~(;l 

'!JiN~~tJ~h~Fil K illl~l'Im~ 1-1'1 v1'Jt\llmlmiJm'iY'il'U-)ru~11"'1'U1m il'il K 'Ue:m~ uu'" 'fIY1l vm~ VI EJ 
" " .. t 

"~t~ 1"11 eJ I'i 1 K '1J ~.H ~~ vU vi ~~:W V'I.Hl '\.J\J ~;j ~~~1 u.,;i 11 fi 1 1< 1l1'~ 11.1 'J ~ ij F1l-W tHJ n 11 

b rll 'i~l v.l'U~~1Ii 1;'\t n~1oM~') tH·l·l~ 'I." ~1 uVi~~'IJ tl-1 \'l11vl' b~~"t ·nVl ~l~'" '\!1\!11Uri ilU~l'Uril""'U 

~ Yi1J"'~EJril~l'U"l1ft.,,; "''It l'11iJlruUi~v d1tl'l'1'il\J~'1l'U'llF1ll"'l')nv"'~1~~;j,j'1~1Fil\.J1 ruvn rll K 'lJEJ." ~~v'U~ 
~;j1J vU""l'U~l V1,!'U '1 LtJ\JViL~tl'lJU'Ul.L~d LijB fil'Ulru~1u~ YilJ1~,x'Uul'i, Fil1~(11 fl".:lL~ll-1 nl':i ~''Ufl\J~lun 
;jtJ\h~1Jlr;y 


