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2. LLN'IJU~U~ n1'i~1'1J~.:I bL"l(;)aeJ!.J 1 'Ll'i~@J~rl<lfl~1.:I 

2.1 LLN'Lltl~u1in1'i~1'1Jf!ru111vrn1n1f'1 
(1) 'Vl~nn1'l"bbil::L'llli;i(:,11;1 

'inn f11 'j'\.J .,::: biJt11:m n wvi u ~1'l.l1'111.lil 1 vrn1 m i'IL 'l.l'j::: '11111~ f11 'j ri !li111~ tm ~ f11 'j\J ~ n ru • 
,Jf ,J.., I .... v !I .. 'I .d ... .... .... ..I ' 1. q ... 

W'l.IVI i'I n 1'11 1'1111111.,:::\11\J 1'111lJ L '!llJ'!l'l.l'!l'il~w 'l.l il::: 'il'il~ vi Ln l'l'il 1 n n'il f1'j'jlJ'l/li1 n Viii~~" 'Ill Ln \11 f11 )TI~ n w 'il1 l'J • • 
'!l'il~t:J1.1i1:::'il'il~ fi'il f11'j'!J\1J~'il~bLi1:::f11.,ni1uvi'il tiu~1.1~D'il'l.IL'V11'll'il~Ll'l'j~f11'j~~ 18 Lbl-i~ \;lil'ill'ILL'l.l1vi'il • • 
L\11l'Jvl1n1)1'11\11n1 'j ru f11'jYl ~ n 'j::: 'il 1 l'J'!JeN t:J1.1i1::: 'il !)~~ L n l'l:ff 1.111.1.,::: l'J::: ri 'il '111~ ~1 l'J LL \JU 'ii 1il'il~VI1~ • • 
1'1WA!'\1l1\;11 m.J11 l'i1m~'il1f1f11'jUWbiJ'l.l'iJ1t1Lb\JU'ii1i1'il~Vl1~1'lru\;l!'\11;lA1 L~'ilTI'iJ1'jl\J1'j1lJtl\JA1\j~'if\11 
'!l'il~~" f11'j\;l'j1'il11'1'\.J~m rut:J1.1" :::!l 'il~ 11.1u'il'i1U'l.l'!l'il~~1.1~~n,,.1 vin i;'i'!li:i~v'i1111.,tJ.,::: LiJ1.1i11'i1!l CJ 11.1 Ln ru'll 

' ' ' \J 

u1m;;11.11'lruil1wmn1i'l11.1u11EJ1mi'IL\111'J~11 tJ (ri11111.1\1ll'i1t:J1.1i1:rn!l~"i1u (TSP) ill'i1hiLn1.1 330 
~ . . 

LlJLl'l'jf1-rlJ~'ili1f1\J1i'lnLlJ\;l'j u<i::: PM-101iJLn'l.I 120 LlJLl'l'jf1-rlJ~'ili1f1\J1i'lnLlJA'j) A1lJU'j::if11i'I 
v v 

f'll\J::lf1'j"ilJf11"i~~ bb1\11li' 'illJ Lb -.1~'!11 &i ilU\J~ 24 (w. i'l .254 7) i;)~if 1.1 ~<l nWVl\J~'il::: Liil'l:ff 'l.I~ 'il'!JlJ'!J'l.l'Vl~'il 
UW'!J1'!J'l.1Lf1li'Lfil'J~~~'il~L'l.IW#IU~1 'il~1~hni;i1u L~'il1~f11"i11~vi'ili'i~il1'1f"1 '!J'il~ 1m~f11"i il~i1f1'j::IVl\J 0 
v 1 "I .d '1 V cl .., ..J,. 1- ...,.,. 1 JI ..J V .J 

\111 'l.lfl ll.lil1W 'il 1 f11 i'I Lb<l ::i'if '!Jil 1WA 'il u W '!11'!1 'l.IVI 'il ~ f1i1 b l'l l'J~ Lbil::: W 'I.I 11~ 1'1.1VIu!)Ui;i~1 'l.I 'l.l'W 'I.I Vl'l.l 'il l'JVI 'if \11 

11'1.,~m.,~~ri11111.1\11u1m1111<i\11~<i m:::viu~11.1flruil1w!J1111i'l~L 'l/lu1:::?1u L ~!) 1 ~u~-Jvi., '111 tJtJjju&i 

~!lL'i.J 

(2) -li;i11'\.J'j:::a~f'i' • 
L ~ 'ilil witJ~u1ruLLi1 :::m ul'lum.,YJ ~ m:::'il1 l'J'!I !l~t:J1.1i1 :::'il !l~~ Ln wi'il 1n1111ri !ll'f 11~ 11"11~ n 1., • • • 

"i1lJ~~<l\11f11"iLii WllJi1TI1'1Vl1~'il1f11i'l'il1f1 L'il Li'i l'J'll !)~ Ll'l~ !)~~ f1'j LL\1::: Lf'l~'il~ l'J'l.l.i L ~ 'il 1 ~i'i ~~" m:::viu~ 'il 
•. I q - ' .f .I ' v • I .I it v q • .I 
~u!)\J\;1~1'1.1 ~'l.l'W'l.1Vlt1'il?l"i1~ bLil::: u"i::i'!J1'!J'l.IVl'il~ nml'll'J~'l.l'ill'JVl'if\11 . . 

(3) VJ1.1Vi~1Lu1.1m., 

\J~ b11\J~'l.l~tl!l?l-s'1~\;li1 !)\;!LL 'l.11 f11'j11~vi'ili'i~ !11'1!., '!!!)~ Ll'l"i ~ f11"i 

C4l 1fi~1Lu1.1~11.1 

(4.1) u1mm'l"U'il~tl'l.lbLil:::bLITT'!J(:,Jilf1"i:::V1u 

1. 1'111.JfllJ 1~~-ruL111u1oi;iw.,uJ1u~ nru~'l.l~'ljl'I L ll wiviu1&i1.1 LLmna1.1vi1~1'lu1.111"1u (_) 

L 'l.11.J~L1ru1nli'Lfi1M~'l.l~tl'ill'l11~'il~1~U'ill'J1'l.li1::i 2 f'lf~ mru~i1t:J1.1i1:::!J!J~l1~1 ~L ~lJ'ii1'l.11'l.lf'lf~1 'l.lf11"i 
• v 

0\11'W"ilJJ1 L~'ili1\11t11"iYl~n"i:::'iJ11'J'!J!J~t:J'l.li1:::'il'il~ • • 
2. 'ii1tl\111'111lJ L 11"iil\J"i"i'Yjt11'?1~ri'il?111~'!J'il~ Ll'l"i~ f11"i 11.1'1i1~~~1'l.l~'l.l~'ljlJ'!J'l.l LlJ 1 ~ 

Ln'l.I 30 iifa LlJi;!"i~'il-&1 LlJ~ LL<l::IL 'l.l~'l.1~~1 L tJ1u1 ~Ln'l.I 80 Fifa LlJA"i~!J-ti'11u~ w1!Ju&iwi~~tl11'J'ii1n\11 
°"""' Jf.drv 

1'1111.JL )1\J)b 11\J'W'l.1Vlt1'ill'f)1~ 

3. f11'j'!J'l.li'i~1al'l 11.1m.,ri'ill111~'l!uwi~?11m111VI~ f1'j::i'iJ1 l'J'Vl~'ili;i nvi<l1.1u1.1il1'iJ'j1'iJ'j • • 
iii 'il~il f11'jlJ \111'1'1 lJ L~ 'ilil f11 'j'!J'l.I {/1 l'J VI f1 l'lf ~ L ~!JU!)~ tl'l.I f11 'j\;I nvi<I 'l.l'Vl~'il vi~ f1'j ::i'il1 l'J'!J ru ::i'!J'l.li'i~ \;I i1 'il \11 • • • • 
Li1'l.IVl1~ 

4. f11"itl'ill'l11~LL U1.J'lj\11Lllwi 1 ~LD\11V1U1&i1.111.1u~nru~'il:::n'il?111~L u1.1'1i1~ 1 LL<l::i 1iJLllwi 

'VIU1 &i1.1w~'il!.Jtl'l.l\;li1'il\11 LL 'l.11 LLil ::IL~ 'il11~vl'il LLli'1L?l~'il1 ~i.l~ n il\JVl'l.IVl 

•. ~ ............. 'Ji~~····· .... ..... I ""' 
<u1.:i:e1111JJi'fltl1u'll1f\! iliiL'Vlfl~'l"liru'J'i) 

~D1u1vn1'1"\Jj\111'1'1fl'l'~n11 

U~~ ti~nfJ Liiu£11{::i 1 '11fifl LLfl:: u~,;''Vl flflfl LiitJD1{::i 2 '1°1ii'fl 
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(7) ~'Ll'l.h::::1.11ru 

:W 111l'ifl1'~UtM n'WLL<i:: LLm 'l!Nam::'Vl'U~~ LL 11'lfi'il:W : 'i1:W'il~L 'W,'U'l.J'iZ:W11\Jf11'itl'ill1~1' 
mm f11'i~i11m:w111'i1'illl'il'LI Na mz'Vl'IJ~' LL1 l'lfi 'il:W : 'i1:W'il ~ L 'W,'U'l.J'iz:w1rum'in'ill1~1' 

(8) f11<;'1.J'izLii'WNa 

'LI :i,;'VI '1 U1 Lll'W 'il'i1v'1WH1 f11'l'l.J~ 'LIM Ii\ 1:wLLN 'W'l.J 5u&ifl1'l '1 Iii a 'iJ \11 'il 'UU l\!'Vl1 ep.J <'!'l 'l l'l 

LLa ZoU'il L'1'W'il LL 'WZ .; mi 1-U fl,1'W'W LV'U1 v LL<IZ LLN 'U'Vl'i'W <11 fl'i!i'i'i:IJ'lJ1&i LLa:: ~'LL 1 l'lfi 'il:W <ij,Vll l'l'W l'l'i'i1'l!i'lm 

m:w!i'l1i'ilwli',,1'W LLazii1urn1"W!'lruzm'i:wm'iri1nuii'ilm'iwli'''1"W 'Vlfl 6 L~'il'W 
' ' 

2.2 bbe.i'Utl~mln1':i;f1'Ubflll~ 
(1) V1'Ei'flf11'rna::LV11111-1a • 

ii 'il m'i:W'l!'il 't m' fl1'i~'il ::ii' Nam:: 'Vl'U .! 'il w"1 'UL ii v ''il ::il Low1:: 1 'W'lh n:: v:: ri 'illlf 1, 

L\11 <I ii'ilm'l:W'Vlli' fl~ L iJ'WLL Vll'i~n 1 L ii l'l'lJ'il~ Lli <I~ fi'il f11'l 1-ti Ll'l~'il~<ij mflmLa=>!l'l.Jmru.; 1~ 1 m otit 'Wf11'itl 'il<'!~ 1~ 
11,yJ'iJft,n1'1l"1 L'!i'W fl1'l'lJ\11LUl'l~'W~ fl1'l11~yJ<JLL'U'IJL'il1lla'il\11 LiJ'WiJl'W 'il~1~h~lil1:W L~'il'ii'il1'ifJJ1 

' 
V ...i ... I V "i I ..r ..l I 1 .J 1 V~ V 

Na m::'VI 'LI li\1'W L<'I l:M 'il1 fl fl'il fl'l'i:W fl 1 'i fl'il '1'i1~'lJ 'iJ ~ bl'l'i ~ f11'i Ii\ 'iJ w 'U'VI 'iJ 'il'W Vl1 'Vlfll 'il l'l'i'U Na fl'l=>'Vl'IJ li\1'W 
.... I ti I U ...i Q I ii.I .d U <>i 

L'1 V~'il1fl fl1'ifl 'iJ '1 'i1.~ W'U11 'i:> \11'\J L'1 l:M 'i1 :IJ'il1 fl fl 'ii fl'i'i:Wfl 'il'1'i1' L:IJ'il 'i1:WW\11 'UL'1 V~~~'11'l'il1fl fl1'i 

lil'i1'ili'l'lu'il'i1U'W ilfi1'iJ~L 'WLflru'f'i:1.111i\'i~1"Wm:wtJ'i::fl1f'll'l ru:: m'i:wf11'i~' LL 1 l'lfi'il:WLL ,_,,'l!1~ ou'IJ~ 15 . . ~ 

(W.f'l.2540) L~'il' rl1Vl'Ul'l:W11i\'i~1'U'ill"1'UL1111,1\11EJ~11tJ ri1Vl'Wl'l1~i'.lfi11i.iL1i'W 70 Ll'l'BL'Ua(rn) Gi1V1-i''LI 
~ 

tJ'lL1ruii1U'fl~1"Wilfl,n'UmtJl'l:whl'l~ 9 ii1-Wrn1"Wi1utJ<1'W"W'U'lm'i<1'l!mw L'l!111 9 ,,,l.]~ 3 iJ1"WV1'W'il~tJ~~ , , , '\l • . 

2 d 1..J I.I .... lJ I cl I <V I ~ 
LL 'lJ'.)~'Vl1,Vla1~'Wl'l'i'i1'll<i :IJ1'VI 3 LLa ll'Vll;j'VI 6 'U1'W'Vl'U'll1~ W'U11 :w Fl1'i:i \11'\J fl1'i'i'U f11'W ~' f111 L fl ru 'fl 

:IJ11i\'i~1'W"1 ~ri1Vl'Ul'lli\1lJ'l.J'i:>f11f'l\'lru::m'ilJf11'i~~LL11'lfieJ:IJLL1A,'ll1~ QU'U~ 29 (W.f'l.2550) L~'il' fl1'l::"1'U 
~ 

L1i EM'i'Uf11'W zj, ri1V1"Wl'l 1~'il::iilei,i'.lfi11i.J Lii'W 10 Llil'B L 'Ua(L'il) zj, Ll'l'i,f11'l 1~ ri1V1"Wl'l 1 ~il:wi1111m'l~ \11.Y,ri 1LL w' 

~'WLili:Ml'i'il 1 i.J 'W'ilfl'i11fl'd Na m::V1u~1'WL1iv~'il1ml'l~'il,<ijm~ Lnl'l:ff 'W'i1::il1-1a L\11<1iil'i,.;'il~~tJ5u&i~1'W1 'W 

~'W~ L iJ'lJii1 fl ru 'l:i "1'U L11 v~.r, fll'i11'il1'il .,, Na fl W'Vl'U l'i'il ~~ 'iJ EJ Lflfi'Vl~'il'il EJ L 'W'iZ <1::tJ1zii Iii n'U LL 'W111~yJ'iJ "1 
.... 'II '\l "U • 

.r,,J'U L ~'il L iJ'lJf11'ia I'll-la fl'iZVl'U ~1'W L1i cN~'il:; Liil'll'i 'iJ l'l'W~ 1'W tl'il'1~1' LLa::~~'il EJ Lflfi Lfi EJ'tl'U LL 'W111~vi 'il<i ~ • • 
"" ""' v ..,. ~I""'...,..., .d ~t.i ..., ~ v ""' 1 v 4 v d 
f11'1l'1 'il'lil'il~:WLLN'W u!)'Uli\Fn'l L W'ilu'il~fl'ULLaZLLfl b'l!NaflWVl'Uli\1'UL'1V~ VIL V1a'iJ'W'iJEJVl'llil 

(2) 1111iitJ-;:::fMl'l 

L ~m'J ei~n"W nTH1ii111-1a m::Vl'Ut>i eJ'1'll.fl1W'lJ'il,l'lm1"W~tJ5'1J'i~1'W 1 "W~'W~~i'.1 Lil v~.r~ LL a:: 

a\11\'l11:WL~'ill'lf'il'W'~11'111\!l'i'iltJW'll1'll'U~eJ~'1nfiLficN 
JI d 0 .... 

(3) 'VfU 'VI li\1 L 'W 'W f11 '; 

li\a eJVJLL 'W1~'W~tl'il'1~1~11'vi fl ft' n1'1l '1 'll'il' Lm~f11'i 
(4) 115n1-;!il1Lil'W,1'W 

(4.1) lJ111l'if11'iU'il~n'WLL'1l:LLm'lJNan'i::'Vl'U 

1. tJ'i::'l11~:W~'Wif'i1<1a::Lil <1i11LL~'Wf11'itl'il<'!f1, 1 ~tl'UV1ii1v,1"W~L~v1-ii'il~ L 'li"W <'lm'W 

U'i::nei'Uf11'i 1 m 'lllil eJlil'11Vlfl'i'i:W<'l'i'W1~ ei~flmtJnm'il,ft1'WYJeJ~~'U ~u1'll:W'll'W L iJ"Wiii'W V111rn iJ"Wm'i 
, , \J , 

l'i1~VIU1'il~1,U'iJEJ 1 L~'il'U tl'il'WLoU1'1.J5llii~1'W1'W~'W~ 

ft-!~£1 .............................. ~ ..................................................... . 
{u1-1ff11ufliltl1''1J'll1'cy uii~\'ll'lij,.~ru'1) 

~ehu1vn1,-\J'1V111'ir1'i<11n1,-

ui,;'V1 fiflVI Liiua1{11 .i1fivi LLa:: uiJ'i'l O'flVI Liiua1{1 2 ~,n" 

RNP/ENV/RT5928/P01958/RT068 _rev1 

• • IL<l7fr<' ~ ,.,tJ1 fl~'llil ...................................................................... , 

7196 {tJ1~LtJfl'i'l.ftJn ft~tltJPl1) 

llll!l1vu ~1i1u1tyn1,.;J1u~uL1ritlaii i :!, ; 
......... 1 

2560 ui~ Viii PlilU<ifl~~ LilU~Li'.jv~~ LLilU~ LLUL\J;}L1.1Ul'l il1fifl 
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1ililiJLn'\J 8 i11iJ~i;iil1'U LL<1:::~1111~iliit1mru\liJ~t'i''U fiil Ear Plug ,,,~il Ear Muff ~ilm111'l~1'\J LL<i:::il 

~f\.1'1lJU"mliiJiJE.Jffi1vln!j'V1lJ11'Jrl1'V1'\J111 flil '11lJ1'l'1<1111'l::>vi'uLlil'J4<14 15 LL<t::: 25 L111'iiLU<t(LiJ) 1111lJ<i1vi'\J 
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'l::'U1tJ~1 L ~ilil il4nwf'l~u Ill n'>1ciuu Ill iru'Vl1~•::'U1 t1~1 
8. 1J1ill'lfl1•D il4n\.l/bi:l1'll::l4 fl1'l~1 L ...,<l'Uil~ L 'IJL&i tl1J b 'U'lJ L 'Vl 1 u"1 

uLv ... v v..J ""1 _.J_... dc1 L"" d 
• 'Jill ...,m'il1'>1'lJ1'Vll'1ilmi:l1•:n4 'lJ'Uru::'Vl1Jfl1•b'il1::<iillll'V11Jfl1• 'Ub'llL\llt11J 

b'U'lJ 1'VI11..1"1'U~nru~1J'U'lJ~il~1nf!Lfit14Lb 1..11viilM<iillll 24 i1 fo~ 
• 1 u-1i1~ lli1Lilufl1•L'ii1::<1 il\ll iii il~ilm'i~ Ill Lill~ti1Jl'1111JW~ilmfl~il4ilil n1~V1 

1 Q 1 , ,.j u ' :'1 v 
'IJL\lltJ1Jb'U'lJ 'Vlb'lJ'Vl'Vl'Vll::<ln'il1flfl1•L'il1::<1illll L'U'lJ d'1i'!'U m'Vl•1tJ Lu'lJ\ll\.I . ' 

I 0 ""' !J 0 ... d Q """ I V I I 

• fl ill.I \ll 1 L \.l'lJ m• b 'ii 1::<1 il Ill \ll il~ \ll1 L 'lJ'lJ fl1• Lfl'U \ll'lJ'Ud L1 ru'U !l'i'U-'U ili'f ~'ij il4 

1m~ m~M<i ilV11'1111JE111viil LVIEJ 1 Vi'il'l::EJ ::-.i1~'il1fluil fo-uill'i41iJ Liiu•:: t1 ::'V114~"Yl1 m• L 'i11 ::<i ilVI 1 u LLvi<i:: 

'U~L 1ru ~4'1 '>11fl'U~L 1ruuilf'U-Uill'i4il~'U\.l'illll~\.IL~tl1n\.ILL<l::ilm•1 '1itJ'i:: LtJ'UU~~\.IL ...,iJ<11..1nu 1 Vi'biiilfl 

L~\JL\l't11::'U~ L1 ruuilf'U'>1~il'U~ L1 ruu ill'i4il~1~ L\llil ~14\-1\j~ il ~1~U iltl 5 M1il~1~ (L vi1n'U~1'l.11\.l-li1'~114 
LL 'lJ1vJililf 1 t1'iGfl1'iL 'il1::<1il\ll) L~'U~•:: !il'U fl111Jiifl 0-5 b'IJ'lJM L1J m L ~il'i Lm1::'l.1i'11JUM~'lJ L ~il"Yl1 fl1• 

b tJ~ tl'U L VI ti'U F1111J LL\ll nvl 1~'llil~U~1J1ru L'll L~ tJ1J~ LL<i m tJ~u 1..1 HI LL<i:: l'i1~1..11 Lill t1~<ivi1~'Uil4 L'llL~ EJ1J 

~LL<! m tJ~ t11..1 Liif LL<1::1'i1 SAR 'iJ:: L '1f L Ul.loiiil1J<l L \.lfl1'lUf'Uti'l4~\.I LL<i:: rl1~\ll L'llL~ tJ1Jci11..1~ bi'il.lilil n L UL \.I . ' 
m ru~L 'll L~tl1J L 'U\.l L 'Vl 1 \.l'VIL '>1<1~\.l L tJ EJ4~uffin~ Lfltl~vl il L tJ Lill tl't11'l1falll il{~u~ \ll'l1'ill\ll 1iif LLrl 

•• ~ ............................. 11..~;. .... c..c..~• .................................................. .. 
(u1"?111usiat11u"ll1ty il~Ll'll'l~,...;ru~) 

~'!l1u1tm1"iu°1M1'!'tt1,.~n1"i 

u1ti'V1 lin-fl li1ui11{11 '111i'fl u.n::: u°1,;'VI lin-fl 1l1ui11{1 2 '111i'fl 
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•• ~ .................. ..t..V.:.:'.'.:'.1 .............. 1.:'.' .......... . 

(U1"LU!il'l'Wn ii::\lU\;11) 

~'tiiu1t\Jn-nft1u~~u'l11~t111 F~ •. -~"'' 
\.t~,jl'I ~U f'lt!Uoli'afi~ LilU~Liitl~>I LLUUft LL1JLU;)L11~~-~~~0'I 

0 

• 



' 

\ 
) 

• 

fi1m1m1Jum111-11i1~ (pHl 

fi1nT'iu11'VlYl1 (Electrical Conductivity) 

fl11l.1111'W1LLU'W11l.I (Bulk Density) 

eY11111rn1111101'1ll.ltl1 (Hydraulic Conductivity) 

A1fl11l.I~ 1um1LL<imtJ~l'J'WU1~~rnn (Cation Exchange Capacity: CEC) 

tJ~l.1111Jb'!!L~l'Jl.l~LL<imtJ~l'J'lJLJi' (Exchangeable Sodium) 

tJ~mruLLl.lnilL'1!1'Jl.l~LL<im tJ~l'J'W 1iii' (Exchangeable Magnesium) 

tJ~mruLLfl<lL'lll'Jl.l~LL<lmtJ~eJ'WLiii' (Exchangeable Calcium) 

• m1~1111101 irmn111~~u.ffuuuiinuwl.l1ru s Ll.lm Lw11:::irm1Ju~u~1u 
LL01:;l)'n-;1:;Ln1111 u'li1,LL 'in']'lleNf111L'iJ1:; (Pilot Drill) iii'~iiu 1m~f111'iJ:;Gi111'iJ.ff'W~'W L Yieie.rnmL 1.JU HOD 

Profile 1 ~'il~L 'W.ff'W~'W~Li'1til'J1 b\111'Joif'ill;J<liii'~mh1'iJ:;u1LtJ1oii['Wf11'iUWLil'WLL1~iiJ'lJ'lJ'il~ b'!!b~l'Jl.IL 1.J'Wb VIL 'WYi 
..J.i!>'l• ' .J •• .J 1~ .J 1·. 
VIL 'lJ 1\11i'1~i'1\11'1:;11111~f111L'iJ1:;'1eJ\11 L W'ilf11111'W\11LL 'i~\11'WVlf\1'i 'll b 'Wf11'iL'iJ1:;'1eJ\11 L 'lJ'il~'il1nf11'i 'lJLL 'i~\11'Wi'1~ 

" . " 
Lfiu 1 tJ farn'11urn1~1111101/l,:;iimn~u 

1 ... ..J.... .... ..I .... ...... <=!! ' .... 1· 
• 'Wn111JVl\11'WU1L 111JVl'iJ:;L'i]1:;'1eJ\11l.1'1m1ru:;L111'11'Vl1'il11'Wl.11n 'i]:;W'il1111J1 'lJ 

Casing L'il1:;01~1tJfieiu 'il1ni!u~~1ci~1L'iJ1:; (Pilot) '11l.l<i~1tJ zj~1urn'iiii''W Casing fl'il'Wf111L'il1:; Pilot 

Drill 'il:; iii'u 'il'W ti~ .ff u ~u~ LL i.lu L d ei ~'il 1 m~ eiiii'u fi~.ff u ~u .! 1 LL 'Viii~~~ 'WLL i1 'WLL\'\'1 1 ei m i'1 Frac Out 

'i]:;'1\11'1~Lb\'\'1 

• 
.... ~ ...Id . -";i• 
\11\11\11~ "Pressure Sub" Vlbfl1'il~b'il1::: (HOD Machine) '!!~L u Pressure 

Transmitter LYiei Monitor Bentonite Pressure LLUU Real Ttme b\11CI Down Hole Pressure Transmitter 

'iJ:;ci~'1'runnrum~ Monitor 'll'il~ Driller 1u~eJ~fl11.Jfll.I L~eiiirn'ib~l.1'1\11'1~'ll'il~LL1~iii'u Bentonite 'il~1~ . . . 
VluiiiV11..11111 Driller 'iJ:;i'11l.l1'i!\'Vl~\11L'il1:; Lb<i:;01111Lb'i~iii'u'iJ1n Bentonite Pump 1Ji'Vluiii 1111C1hiLfi111m'i 

..!/ ...! .... 
Frac Out 'lJ'WVli:.11 

. .r~ Ln Iii LL<i::: Lll 11:;1' ~LL 'i ~iii'u/tJ~l.l1ru/f\11l.l 11iei b dei~'ll'il~ eYm1 m'i L 'Vl<i'lleJ~ 
b'!!b~l'Jl.I Luu 1VI1 uYi~ci~ mi'um (Mud Return Line) 1111mL1~ iii'u<i \11'1,'Vl~'iliieJ\1111m'i1'Vl<i1i.ii;i m d ei~ 
LLil \11~l1'il1'il Ln\11f111~1L111'1 ~ f\11.Jf\l.l'il :;Ji'ei~'V!l'J \11f111L 'il1:; b Yieivh f11'j\11'j1'iJ il'iltJLL<l:; LLm 'lJl!n 11111'1'iJ1 tJ 

'U ~ ~ ~ti 

• tJ;:; Li:Jui'imum'irubb<i:; L ·1hci.ff u\11eiu m'i<ij\11 m; L'lf L~l'Jl.I Luu 11111 uYi~11 V101 
" 

oiei1tJ 

9. l.11\111f11'j<ij'\11f11'in'iM'lfL~l'Jl.I b 1.J'W 1VI11..1Yi~1 L 'V1'1 

1 ... .J.... ~1 ...... .,,J 0 I.I • u mruV1Ln111n1'l'i1 'Vl<i wum11..1111mu Al.I m'i'll\11 b 'il1 :;'i] :;1111 m'i<i eJl.l1eiu • • 
,Ji .J .J" 1 • 1 • ' d ' 1 ' ,Ji .J • ' ' ' d ' ' ' W'W111Vl'i1 'Vl<l \111l'J(1~VI11 l'J bb<i:; 'lJ1!\ '11.J 1 'lf L\11l'Jl.Ib1.J'lJ b VI 'WV! 'iJ 'iJ n 'il1 nW'WVI \11~n<i11 b\11 CJ b '1f L\11l'Jl.IL1.J'W b VI b 'WV! . " 
~'i1U'i1l.l 1iii''il:;u11tJfi1<ij111iiJ1eJ'i5il~n<iu1111tJV1i.l1tJ~1mrtiil-ruei1..1ru1\11oiei1 tJ vr~if 1m~ m'i'iJ:;iim1'il i;i " .. 

~ ' ' d ' ' ' • • • ' d ' 1 ' ,Ji .J.J -j":;l'J:;L 1'11\11, bL\11WtJ b'l!L\111'Jl.IL 1.J'lJ b VI b 'WVIVl:mn'il'Wbi'1'i'ili1'Wf11'ii'11.J b'l!L\111'Jl.IL 1.J'W b VI 'WVl'il'iln'il1nW'WVIVILn\11f11'i 

VJ~i;1'n 

11/-· .. ~ ...................................... y;i~ .................................................. . 
(U1-l:fl111Jll't1tliu'lliqJ ilfiL'i1A'lfn1'ru'ti') 

~ij1u1an1TU1M11tfl1.i:n1• 

u°W'll iiflfl Liluv1i11 'd1ii11 LLfl:: u;-d'll lifl-W L~un1i1 2 ~1fl111 
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• v 1 d 1 ti.. ~ ~ v ~ti ' .l 1 v ti .. • 'V11n1'rn1~ 'l!L!iWlJ \J'j 'Vl'1:!'11CJ\J1 Llil'il'iln L n1l\J'VllJ::i 'l1<11'iLL'1m '1CJ\J • 
1

d1tl.J .J~v1~··~~ dtl ~ 1v .f.J 'llLlilEJlJ \J'i 'VILL'1nLU'1EJ\JLlil lilfJ'illil'Vl1'i'il'\J1'1l1m11!ln 'i::ilJ1fJJ 10-15 L'l1\J\l1LlJlll) V!fl)'iJ'lJf1'1lJ~\J'VI • • • .J • 
11ill'J~1l~i11n-~1~tJWlJ1fJJ 30 L'l1\JfolJ\l1'i 'i:::EJ:::lA1~n\JtlWlJ1ru 1 LlJ\ll'i Vl~'il'i:!EJ::i'Vlil1i'itJhmthfh~\J 

ok11i' tl\J LL'1:::1'!~1~U'il Sump L ~'il'i1l~~uJ1~'i::i'lJ11'J LL'1:::~11,J1i1m11~-illl1Yi1'il'\J1J:::lli'v~1111'1 L U'i1lJ 

~'Liv Sump zj,11ti~11'11il'll'il'«\J~ 11il1:1lli'11,Yl1J1'iru11J1ml.m~«\J~LL'1:::L?i\J Contour ll1n Alignment • • 
Sheet LLi'f1'111 fl1'itl~mJtl11tlll11lJ~1l,'i::i'lJ11:1tl11~i'f\J111n:::u11:1J1LL'1:::1111'1Lti'i1lJ~ti1l Sump LLi'f 1 

'111 m'l11uJ1~ffi 'l1L~CJlJ 1 tJ~t1~<1:::m1.1J11 ti r'i1'illil 11i11.1i11ci~u~~'Vlmiii~uv'4fY1\l11J1nV11~.,1'1J m'l 

1 v .l 1 d 1 .l .l ~ v 1 d .. 1 v ~ti ~ 
• 'll<l1'iLL'1nLU'1CJ\J 'l1Llil!JlJ \J~U'VILL'1nLtl'1CJ\JLlil \Jn'iru'VI 'll<l1'il'J 'lllJ 

1 ~fl1\J1 rutl~lJ1ru~'ii'1 L tJw;i'iJfl1'iLL'1 n L ti~ CJ\J 1'l1L~EJlJ1 \J ci1tJ~ Ln\J LL<llil~'i1 !.1'1::: Lil CJlil'1i1~1li'\J 11il 1.11511111\J 

L{l~'i1\J~\J 1 ~L-ff1ntJnu~tJ<B'lJLLi'i1L&ilJtl1L ~m ~~tJBii~1.11V11~LAil ~~ li'tJ'i:::mru 1-2 <i'tllil1"1 

• L ~v~1J1nrn'i1 '1i<11'lLL'1mtJ~1.1\J 1'l1L~EJlJ 1 tJmru~1 '111111~tlimrl11t15 ii~CJ1 
LL'1 m ti~ CJ\J L 1l 1l1l\J~\J~ lil ~\Jll:::il LLA'1 L'lil'JlJ LL'1 m ti~ CJ\J 1iii L ofilJ;ff \J ci1tJ 1'l1L~1m<B'<1 L vl Ill L ti \J ~'1 ll1ntJ5 ii~in 
1J:::L lJtJLn~v~01:::<11EJ~11.1rnrn:::0111rnvn 1 t11iii iK~iT\J 1J:::!li'v~ilm'ii'i1~Ln~v 1'l1L~EJlJi'1L vlll11l1ln1J1n«\J~ 

~ 

L ~'ii' ll1mU\J'11'l~1Y 'iit1~~1ru 1 'l1L~ CJ lJ1l ~ ii.ff tJ \l11ltJt15u1i fi11 1 \J«'<J~~1iii~u ~'1n-i:::'Vlrnrl11il nTi 1ci<ITi" 0 
1'.itl<B'lJ 1 ti LL'1m tl~EJ\J 1'l1L~EJlJLLi'i1~~ Htl'i:::lJ1ru 1-2 <.rt11i11-.I 11il1:1'lli1rn'itl~111:1J11 tlll11lJ~'il,'i:::u11:1J11 ~ 
i'itJ1v~1:::u11.1tl1LL'1::: 1111<11 tJ11lJ~tiv Sump LLi'i1'111rn111uJ1~ffi'l1L~t1lJ<B'm vllll L tJr'i1~1il LL<1:::tl~u<1n1~ 
~11~J1i1 m11 Lrn :::tiv Sump 1 ~fitJ<1n1~tl1J')U\J 111'1~1J1niT\J1 ~Yi11111m1Ill1ilfi1tl~lJ1ru1'l1 L~ CJ lJ 
.l tJd '1 1J I d O tJ... q ..... I .:'1 o.I .J I tJ""' I V <Cl 
'VILL'1m '1Cl\JLlil (SAR) LL'1::if111l\J'l LL'1::1\J1lJ1L W'lJL'VIEJ'lJn'lJf11ull')'lJ\J 'l1~f11 'llJ1fJJ!i1')\l11~'1 IJ::i\ll'il~lJ 

rl1 ~'ii CJ'1::if111lJ LL\ll ni;\ 1~ 1i.J Ln\Jfa !.1'1::1 10 tl'lJrl1~\l1'i11Jl lil ri 1l'\J ri '111~1~ LL'1 :::'111 fl1'iL YilJ!i1')'il1Vl1'i'll<l ~Vi'll 
01~1\J~\J L-iitJ rn'lL~lJtl1:1atJV1~6 LlJtJiil\J 1tJmruLu'IJ«\J~Lm,1lil'lm'ilJ • 

< 4.2) lJ1 w 'in1'i~lilll11lJlil 'i'lll <1<1umm'i::V1u~~LL 'l lilti'<>i.i 

(n) fl1'i~ lil\l11lllil'i11J<l1l'lJ ~'1n'i::i'Vl'U'll1l~ 1'l1L~ !Ji.IL 'U\J 1 'VIL \Jvli;\1l fl1'l'Vl11illli'1'11<J'«\J~ 
'U ~L 1ruti1J~'U-U1lci~'IJ1l~iillm'ill fl1'iL IJ1::1'11llil 

~ d ~ 

lil'll'\J\l1'i1'il11il m1lJLU'\Jmlil-l'i1~ (pH) 

fi1rn'iil1'lvl-W1 (Electrial Conductivity) 

fi1f111lJIJ 1 \Jfl1'iLL'1 m tJ~CJ'\JU'l::ilJU1 n (Cation • • 
Exchange Capacity : CEC) 

tl~mru1'l1L~CllJ~~VllJlil (Total Sodium) 

f111lJVl\J1LLU'\J'i1lJ V!~<l Bulk Density 'll'il,~\J 

ti~ r Q .i tl.i ~ v 
'ilJ1fJJL'l1LliltllJ'VILL'1nL '11:1\J Llil 

(Exchangeable Sodium) 

mlJ1 ruLLlJ n'W L 'iJ l'JlJ~ LL'1 m tJ~ EJ1.J Liif 

(Exchangeable Magnesium) 

tl~lJ1 ruLLf1'1 L 'liEJlJ~ LL!\ m ti~ CJ\J 1iii 

(Exchangeable Calcium) 

tl~mru1'l1L~EJlJ~mm1EJtl1 (Soluble Sodium) 

.. ~ •................................ J.i. .. t.p..~.............................................. I .~, 
(U1Ul11Uti'flt.lit.1111'ty anLVlfl~'l"itu'ti) 

~il1u1vn1'!uli.11'l"'il'l,-11n1,-

u~..;'V1 OafJ Lij\lu14i 1 ~,n" LLa:: u~-d'VI tiaW L~u•n{:'J 2 ~,n~ 
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2560 'I.ii,;,,, iiu flilU.Uai11 lil'U~hilv~-11 u.auft U1HtJ'lLllU,.; ~1fiA 
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.. 



, 
• 

) 

mni1mTil1111 

~- ~ 15fl11\il11'il1\11 

.J 
fl11lJ(l 

4U'Li1~lJ1ru 

·"' --.i ~( u 1l.11ru bbl.I n'W L'lf EJl.l'Vl<I ~<11l'J'l.l1 Soluble 

Magnesium) 

'Li~mrubLfl<IL'ijEJl.1~<1~<11l'.IJ1 (Soluble 

Calcium) 

Sodium Adsorption Ratio (SAR) 

1. u~L1rutit1-lu-timi~ 1uii'ilfl11l.lfl11Lll1~<1t1111 

'11€1~ 1m~m11111 mnu~u~1~ tJ~\.11~tlwmru 
.... ' .J .., ~ 

30 L'11'1.1\i1Ll.J\il1 'il1flLL'!.11'V1€1 'Vl1~\11Ufl11lJ<lfl'11€1~ 

vit1u~nrutit1-lu-timi~ 1111tJ1~tJ~~~flci11!Kt1~hJ 

iJ N<I fl'i~'VIU~t1i111 '1V) Lfl~ €11.Jvltl L\11 vvi1 LL\.IU~ 
I .., I I IV .!{ 

U€11U-U€1'1~ \11~'1.1 

u~nrutit1fo-timi~ KP 0+930 LL<I~ 

KP 1+920 

u~nrutit1fo-timi~ KP 1+953 LL<I~ 

KP 2+636 

u~nrutit1-lu-timi~ KP 3+647 LL<I~ 

KP 4+435 

u~nrutit1-lu-timi~ KP 4+469 LL<I~ 

KP 5+227 

u~nrutit1fo-timi~ KP 5+266 LL<I~ 

KP 6+023 
I o Q I LI O """ <:i: IV I 

2. fl€1'1.1\111L 'l.l'l.lfl11fl€1'111~\111L '1.1'1.1 fl11LflU\il1 €1 l'.11~ 
Q, L' - d I I W I 

\11'1.1\il1ll'Vl'!.1'11€14~\il\il'l.l'Vlll'!.11'Vl€1'14fl1'111'11\ilN1'1.1 
0 d ..... "" .... 

'il1'1.11'1.1 2 ~\11 'Vl1~\11Ufl11l.J<lfl 0-5 L'11'1.1\ilLlJ\il1 

151bfl11~'1-i'~ 'I.I Iii 1l.l'Li 1~fl1 I'! fl ru~ fl nl.I fl11 

~4bL1111i\'t1mbl-i4'111&i ilUU~ 25 (1'1.l'!.2547) b~tl~ 
r'iTv1'1.1111m lil11i1'1.1 flt:wi111'1~'1.1 

~ . 
1. U~b1rutit1-lu-timi~: rltl'l.IL~lJrltl<i'i'1~ LL!'\~...,~~ 

11~vit1i/11t11ii HOD Lb~1b<l~'il 1lJLii'l.I 1 atlm'loi' 

bL<I ~1'1~4 m1'Li-lut11~~'!.I • 
2. btlU1'11t1cl14~'1.ibYlmi'Julli'1LL'Vl'l.l'lJ€14'11\11~'1.1 1 fl~~ • 

rltl'l.I b~lJ ri t1<1-l14 

tl1~mru 20,000 u1'Vl~t1fl~4~t1r1mi1 

.. ~ •. .............. 1.1. .. y,q.~ ...................................... ""' .. ~..... .. ...... .!I:'~.~.~ ... '.::':'.: ... .. 
(tJ1<1f!11wia1.l1u'll1ty »i1L'lllflijn1'ru'i1J 14/96 (1..11<1LtJ1111'lfun ;i::tltJi;i1) 

~ii1tJ1!101'iU°iM11t1'11<1n11 Lllbl1V'IJ ~1i1tJ1tyn11~1ua<1LL1flflEllJ 

ul1fl1 iintl Lilut11{'J 1 '\i1ti'i1 Ufl:: u°i,;''lll ilf'IV'J LiJtJE11{1 2 ~hfi111 2560 \J"iW ti°1J fliltJ'lia&f.:i LilU~Lti~~.:i LlilUlli' lUJLU'IJUJtJ\oi '\i1A'vi 
RNP /ENV /RT5928/PO 1958/RT068 _revl 



Q,I .r .Joi I.I .... 

l'J~'l'i'\J'Yl Ln'1Lfll'N 

C 'lJ l nT~iii\illil1l.l\il 11 'ili'l El'Ui:J<i m:::'YIU'l!<M l 'l! L~m.1L 'IJ'\J l 'Yl L '\JVJ'il 1 n m1 L 'i11 :::<i EJ\il 1-..,<ii\''\J 1 tJ 

~'l!ilm1'il1vi fl11l.ILU'\Jm\il-i;i1~ (pH) 

fi1m1l111~~1 (Electrial Conductivity) 

A1!'111l.l'il 1 'IJnTrn<im tl~l'J'\Ju1:::'i1u1n (Cation • • 
Exchange Capacity : CEC) 

mmrul'l!L~l'Jl.lir~...,l.l\il (Total Sodium) 

fl11l.l-..,'\J1LLU'\J11l.I -..,~El Bulk Density 'l!El~iii'\J 

u~l.11 ru L'l!L~ l'Jl.lvl LL<i m i.J~ l'J'\J 1vi' 

(Exchangeable Sodium) 

mmruLLl.lnU L 'lil'Jl.J~ LL<lnL U~ l'J'\J Lvl 
(Exchangeable Magnesium) 

ml.11(ULLfl'1L 'lil'Jl.lvl Ll<lflL i.J~ l'J '\J Lvl 

~ 

(Exchangeable Calcium) Q 

l1mil1i111'il1vi 
-d u 
1'Bf111m1'il1\il 

.I 
fl11l.1'1 

~ 'lJ tJ ·;::: l.11 (\J 

(5) 1:::CJ:::L1<i1iil1LU'\Jf111 

mmrul'l!L~l'Jl.lvl<i:::ml'Jtl1 (Soluble Sodium) 

i.J~mruLLl.lnilL'lil'Jl.lvl<i:::mCJtl1 (Soluble 

Magnesium) 
.1- q .I ~ ( l u1l.J1(ULLfl'1L'l!l'Jl.l'Yl'1:::'111'J'\J1 Solub e 

Calcium) 

Sodium Adsorption Ratio (SAR) 
$.LJ- "'1 'q '1, 'l'i'\J'Yl'YILn\iln1111 -..,'1'lJEJWl!L\ill'Jl.JL'U'\Jb'Yl '\J'Yl 

'ifi'i Lfl11:::'V\iii'\JIii1l.IU1::: n1l'Iflru:::n11l.I n11~ ~ LL1 \iii\' Ell.I 

LLvi~'ll1iii OU'Uvl 25 (Yi.l'l.2547) L~ElHh...,'\J\il 
m Iii 11;1'\J fl ru.n 1'1'i iii '\J 

A • 

1 fl~~ mru~ilm1111-..,'1'1JEl~ L'l!L~ I'll.IL 'IJ'\J L 'Yl 1 'W'YIL '\J 

~'\Jvl.n11'J-..,\'1'~ rnwh L U'\J n1W'U L'l!L~ I'll.IL U'\J l 'Yl 1 'W'll 
" 

ElElf11 Url1~\ilLLll1Li'l~'il 

UWl.111\J 20,000 'IJ1'Yl'1Elfl~~i;iEJl1'11U 

l.11\il'lf111i'.JEJ~ tl'\J LL'1:! LLm '!I i:J'1 fl):J'Yl'IJ~~ LL 1\illlEll.J: \il'1El\il1:::CJ:::L1m rlEli11'1~ 
l.11 mrn'liii \il\il1l.J\il 11 'ili'lEl'IJ i:J'1 m :>'YIU~~ LL 1 vii\' Ell.I: ri El'\J ri Eli11'1~ LL'1:! 1'W1::: l'J:; ri Eli11'1~vi 

ilrn1~11-..,<i'!IEJ~ l'l!L~l'Jl.IL u'\J 1VI1 'WVi 

1 'W~'\Jvl.n1C1mi'~rn1iil1L u'\J rn1<1u 

.. ~ •............................... ?.!.~ .. ~ ................................................. . 
('\J11lfl11'1Jfi'fli.Ji'U'Tl1qt ijfiLVlt'lff'i~N.fl) 

~ii1t.1·urn1'iu'iwT'i tf11.:in11 

u1,;VI tiaW Liue1{~ 1 \l11i'?1 Lnu: \l;,;\'I OaVl L&'1Ju1i1 2 ~iiifl 

RNP /ENV /RT5928/PO 1958/RT068 _revl 

" 
L'l! L~ l'JlJL 'IJ'\J L 'Yl1'\JVJElEln1 tJ n1~ \ii 

• • LL'11Li11'il 

M'li1 

15/96 (U1-lL'U9'11'TlUn fi::\JUV11) 

UJ~1ll'U ~1i1u1qin11t11'1'U~-lLL1tUli11l 

2560 \11,;\'I \1u f\eu'lia~.:i Lf)t.1~'iLih1~.i L\il'Ulli' LUJL'IJ\ILU1Jii,~1N~ 

0 



, 
~ 

) 

................ ____ ~-- ... - -H•- T 0~ ~ TT T ........ T ....... •> ~'-~~TT 

(6) ' ~ -'l'l'IJ'J V~1'1J'l"1.JN\il'llB1.J 

lJ1111'ifl1'iUB,tl'IJ LL<i:::LLm '!11J'1 m:::'Vl'U~~ LL1 !il?f m.J : u~,;''VI fi'm:j LB1..1m{11 '11n\il 

Lrn:::u~,;'VI fl<iw LB'IJB111 2 '11fl\il 

lJ1111'lfl1'iiiilillll1lJ111'l1'Ji'l'il1.J1J'1fl'l:::'Vl1.Jli~LL1\illi'BlJ: 1J ~,;'VI fl '1 w LB 'U B 1{1 1 'ii 1 fl \il 

mwu~,;'VI fl11w LB1..1mf1 2 '11fl\il 

(7) ~1.ltl'i::ii1ru 

lJ1111'ifl1'iUB' tl'IJ LL'1::: LLm '!11J'1 m:::'Vl'U~'LL1 !il?f BlJ : 11iiu EJ 1 mut11:::ii1n.m11riBi'l~1~ • - - . lJ1111 'i"fl11111 \il1111lJ111 'l1'il i'l'il'U1J '1 flW'Vl'Ui'I~ LL 1 \il'1BlJ: 'l1lJ'il CJ L 'U~'Ui.l WlJ1 IUfl1'ltlBi'l~1' • 
(8) fl1'itl'i::Lii'IJ!~.J'1 

'LI ::;,;VI '1 U 1 Li'l'U B'i 1 IM1'U1J '1 fl1'iU5'll"iiil'11lJLL1J 'U iJ 5u1i fl1 'l '1 l'111 B \il 'J 'IJ U qj'l'l1 ~i.J i'l'l'i fl 

LL<i:::-if 'il Li'l'UB LL 'IJ::: 1iiu<!1'11 fl~1'U'IJ Ll'J 'U1 CJ LL'1::: LL!:J'IJVl1W !'.11 fl'ili'l'ilJ'll1iii LL'1 :::~~ LL1 !il?f BlJ ~~'1'11 \il'Ufl'l'l1'll~lJ1 
.... ..... " ..... " ..... - ..... Cl 

mlJq'lfl'ilW'1~HU Lb'1:::i'l1'Um1'1Jfl(\J:::fl'l'ilJfl1'ifl1fl'Ufl'Jfl1'lW'1,~1'1J Vjfl 6 L\ilB'U 

• • • 
2.4 m-1u'llBml n1'i~1u n1'i'i::u1 a\11 ~rufl1"Wu1 bb~ ::il b 11'11'1'1a1'V!1 .:i\11 

(1) 'l'lii'flfl1'ibb'1::b'l'l(;j1J'1 

fl1'l~1 Lil1..1ii<Jm'l:1Jlii1~'1 'llB~ Lfl'l~m'l i'l1i.n'i'1'111L 'Ufle.J<im:::viuliimL 'l'l~~J1 'lilfi;J~;:l' 
• 1J '1 fl'l:::V11.J f1'lW11~vJBci~ n1'll "1 ~ 1'U'i:::1.J'U 'l:::'U1 CJJ1c.J'U'l1B~ L '!1111 ~ l'1 '11'1'1 fl'i'llJ '1 

1m~m'i'il:::11~viu 1 w 'll111'Vl1~'1'U'U'll'il~L 'll111Bl'li'l1'1'1m'llJ '1 LL<i::: 1'ii11im'lL'il1:::11B111 (HDD) L ~BUB~fl1..1m1ii . . 

Ll'i CJ'l'l1 l'J!ii 'il'l:::'U1.J 'l:::1.J1CJJ1c.J1..1 LL'1::: hlci~e.J'1 m:::'VI ulii 'il fl(\J.111 wJ1 ~ fl~'fl1'i11~ LL!:J'U tl'ili'l~1~ 1 ~~1 L il1..1 fl1'l • 
... ,J ... I ... ' I CV 1 ' .J I ..... &!! I .., d " 1 •d 

'1'111 flL'1 !'.l'fl'J fl'i'ilJflB<'l'i1,11-1'Vl'ilitMfl1'll'1 'U't!1-1'Vle-. 'Ul'l fl\~'Ufl LL'1~ Ll.!B'l1·1'Vl<JLL'1'l L<'l~'J fl1'1'1tl"1 \~fltl 

£'1.111w~1..1m ~ L 'l'lil'il'U LiiilJ 1\il l'J L ~1 'l1lJ~'fl1'lL ~'LI LPl1'11£'1\il~'il1'il l'1fl'l'l~'U'ill'J11..1., ::uu'l:::'U1 EJJ1'll'il' t;\'\J'IJ'il'ilfl • • 
1 • .J'lil"'""" .Jt... ........ ~,.Jf,,.J "1"' .J ... ~ '1 'l'l'l'llJl'lL W'il lJ 'l'lbfl\ilfl1'l111'UL 'll'U'l'l'i'ilfl\il'll11~fl1'i'l:::'U1!'.l'U1 L 'UW'IJ'l'I "'1lJ1'l()'Vl1 'l'li:J'1fl'i:::'VJ'U'l'ILfl\il'll'U'ilCJ 'U • 
'i:::i;i'u~1 'lill 

• i:J'1 flW'Vl'U'il1flfl1'l'Vl\il<'l'il'llvlBili1 mL .,, i;l1..1J1 (Hydrostatic Test) Ll'l'i~fl1'l'il::: Hi 
J11.l'i:::1.l11 '1Jm'i'Vl!il<'IB'll1.l~mru'i1lJ~~'1lil 624 ~fl'll1Pln LlJl'l'l L\ilCJJ1~1-U'J::: 1i.iilfl1'HiiilJi'l1'lLflil11' 1 iJ 

LL<i:::L~'il'l'l\il<'l'il\J LLll1 L<'l~'J'J:::l'l'l1'il<'l'il'U~(IJ~ fl1'1ru::J1 L ~'il 1 ~ll'1..11 'il11il~fl1'1W::J1~' L i'J'IJ 1iJ1'11lJ Lflru'11 

lJ1111'l.lj1'U~ru111wJ1~~ 1 '1J'Vl1,J1'll'1U'i:::'VJ11..1 'll'il,mlJ'll'1U'i::'l'l1'U tl'il'UW'll1!'.1'1' LLiJJ1lJ'1 mrui:J'1fl1'l 

111'l1'ili'lilfll\J111WJ1~~ iJri1£'1' fl11Lflru'l1lJ11'111i1'UfllU111WJ1~'1 'U'Vl1,J1'll'1UW'Vl1'Utl1'1'1'U\il 'iJ:::ci~ L ~ 
, 'U ... , 

'l'IU1 C1'11..1.111 EJ1..1 B fl ~'liil~u B'U ru11'1'J1 fl1'1U1EJ,11..111'l! fl1 'l L i'J1..1i'.li111 iJ ri1~ \il i;J,J1..1 ii' fl1\il-J 1J1~''il1flfl1 'l • • • 
'Vl!il<'IB'llviBi;l1 CJ LL .,,i;J1..1J1'il :::ci~i:J11 flW'Vl\J liiB~ ru111wJ1l1..1'l:::i;i'u ~1 

• i:J<im:::'Vl'U'il1flJ1 Ll'il'J'il1flfl'U,1'Utl'il£'1~1' tl1'1'1'U\11 L ~'ll~,;'Vl1\JL 'l'llJ1~\il Ll'l~CJlJ~'il~ 
?f 1lJ LL'1::: iii \ilvr "'\'~U1U \ilft1 b ~'il 'ii.J1'U'LI~L1 ruri1'11 fl '11..1i1 fl 'l11 ft11'11\J 'l'il, f'll fl 'U~1'U 11..1 ~ 'U~ 'il ~1 ~ L Yl l'J'W €1 • 
'111..1 fl1'ltl€1£'1~1~\J~L1 ru «1..1 ~fi €1£'1~1~'\J'ilflL'll111'il1'1£'111'1 fl 'i'il,J '1 ~ \il L ~iJ'i '1 £'1'!11 Lfl ~'il'IJ~'l-1~ Bi1fl'i11'il~1 ~ • • 
UBEJ 1 ii'B' <!1V1fu'iB~1uJ1Ll'iEJ'il1flfl'U~11..111..1111fl£'1'U1l,J 

~~;:l' u::i,;-'VI., ij, 1illn1'1'1'U\illJ1111'ifl1'li;),fl~11'1' 11..1 LLi:J'U1.l5U'iiim'lili11..1~~LL1\illl'ill,J L ~'il 1 ii' 

iJ 5'll'"iiilll1l,J'il ~1~ Lfl -j ~fl 11il 

.. ~ ............................... '/1:..rp~................................................ I ""' 
(U1~fl11'1JJlfl\J1'1J,,1ty EliiL'i'll'l~'iiru"ti} 

~ii1'1J-:it1n1'i\J°i1'l1'i11'1'Nn1'i 

\J°i.J'YI flafl LiiUE11{11 ~1fi'fl Wil!: \J~,;\'1 flflfl L5UE11{1' 2 ~1flt1 
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UJ'trlti'IJ ~1i11.11ryn1'ili1'1uil~1~-:iflflE111 1:.J:-lt, 
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(2) 1'\lll)\h::a~fi' 

L fl'ilU'il~ fl\JLLt'l:I LLm '11 ~t'I f1W'\'11J'i11 mh~'~;J1t1'\J L ~'il'\JyjLii\ll:ft''\J 1 'WoU1~ rl'ill'\{1~ LLt'I:: 
·" v v ~1.f,J ' 1·q 
u'il~ f1'\J~t1 f1'i:l'\'11J\ll1'\J f11'l'l:l1J1 l'J'\J1 '\J'W'\J'\'1\ll 1lJLL '\J1'\'l'ilLLt1:1 f1'1Ll'W~ 

(3) ..f.Ja"" 
'VI '\J'\'1\ll1 L '\J'\J f11 'i 

«'Wvi 1111i.J LL 'IJ111~vi mi~n 1'1J., 'll'il~ Ll'l'l ~m'l LLt'I ::u~ nruvi wu1ml1~~'il1f1f11'l'l'l\lll'l 'il1Jvi 'il 
• 

ili'1mb'l~r'l'\Jl11 

(4) 1ijlli1LU'\Jf11'i 

(4.1) i.J1\ll'if11'iU'il~nULLt1::LLITT'll~am::'V11J 

<nl i.J1\ll'i111.,~11 ti 
1. 1 'Woi/1~vii:J'\J111 n'l1unlX1i.JiJ1 '!Xilii'il f1'i'ii.Jf11'i~i11 L tli11·wu1~u L Yi'ilU'il~n'IJiJ1 '!Xil 

f11'i'IJ::ii'1 ~ \ll:: f1 'il'\J ~'\J t'I~ tj 'i1~ 'i :!1J 1 l'JJ'1vi 'il ~ 1 mi' L fl l'J~ 
q ,,/ ~ 0 ~ !o'l • ' v ,,/ ·" v 

2. b \ll 'l l'J i.Jll'l'l'il~ ?{1J'IJ1l'l 1 'l'il~ b 1 b '!I~ 1'\J \ll t1 'iJ \ll'i:I l'J:I L1 t11 f11 'j f1 'ill'\'i1~ b 'W'iJU'il~ f1 '\J 
" i1 a'"1 ~I Uo<ll ~, .... Jf...j, V 

bLt'I :lbbf1 '!lul\j'111'\J1'V11i.J'!J~'\1'i'ilf11'i'l:11J1l'J'\J1b'\J1J'ib11\J'W'\J\llf1 'ill'l'l1~ 

• 

3. '!X1i.J~~'!l l'J ::'\1~'il Ll'l1'11?li11 nil l'l-l1~t1~1u'l::1J1J'i::u1 l'JJ1vi 'il ti1 ni\' LA tM L\11 l'J Q 
' " ~ 

L\11\11'!11\ll 

4. '1i1111Xil'!Xil~'11i.J1J~L1ru.!1tl'n~ 1'\J 1m ~ f11'i LLt'I ::vi-Wnl'l'\J~1u'li'1m11'ilti1~ 
L ~ l'J~'W'il Lbm~ 11Xilfi'~tlTU\llJ1 bil l'J.! 1 L ~-~ti L Yi'il'lil~'i'1J LLt'I ::tl1u\llJ1 Lil l'J Iii'~ nci 11 'i1 "~~Yl1f11'itm1'il'\J'il1 f1 
.J'.J...; ' ... .., .:.: 
'W'\J'\'1 Li.J'il f11'if1'il l'l'i1~ LLt11 Ll'l'l'il 

v 1........ u d .... tld ~ .., ' .J d .., d ~ 
5. 'ii \11 '11"'111'!1'\J:l'i'il~'i1J Li.J'ili.J f11'iL t1l'J'IJ'\J1i.J'IJ'\1t1 'ilt1'\J'i11 f1Ll'l'i'il~'il f1'i Ll'l'i'il~l'J'\J \ll 

LLt'l:i~tl f1'inJrl'iJl'1{1~ 1J ~ L1 ru«'\Jvirl'ill'1{1~ 
6. '11ii f1L~ l'J~f11'lf1'il~~'\JviLn\ll'il1f1f11'l'!l\llL \j \11«'\Jvi L y/'il11~vi'iJ<\~ n1'1J "1 1ni\''i:i1J1J 

' 
'l:!1J 1 l'JJ'1 Ly/ 'il'\J'il~ rl'\JL\'11'1~'\J\ll f1'11<i'IJiJ \11 ~'\J'Vl1~'i:11J1CJJ'1 

....; 11111 ddlJ l.IVO AU U 

7. Li.J'il11~'\'l'ill'I~ f11'1J"1 L?l'l'il L 'll'J1J'l'ill'JLLt11 \ll 'il~\111f11'l'1i.J\ll'\J f1t11J bLt'I :!'\1Mf11'i 

nt1ui:l~vi<Jci~n1'1J., L 'IJLLvit1::-d1~1Lii'1 'il::ili'il~~LLmrn::tl'i'u fi'Wl'l111'W'*'Wvi1 'IJL '!1111V11~ LLm~'*'\Jvin .il'l'i'1~ 
'li'1 m111 mn i\' Lfl l'J~ fl1Ji'l111'W L ~ i.J '11~ !l ~ n-J 1 L~i.Jl11 l'J'\1tl ~ rl !l?{ 'i'1~ LLll1 L?{~ 'ii L \11 Cl L ~1 Ll'l 1'1l ?{ ~ vi1~1 
vi Lii \ll'i11 f1 f11'lrl'il'1{1~ ilf il~\l1 !l'il ffil 1f1'*'\JviL 1X'l1i.J \11 'i1i.J~~iij \11.r~u 1 l'J L~'il'\J LLt'l:li.'11\J~ f11'1nJLL '\J111~vl !l 
ci~n1'1J-, 11Xl'!1m'lm i'.iu 1ili'-lii11L'il'\J 

8. '1i1111Xil'l::1J1JU1U \llJ1 Lil l'J '11 L ~- 'ltl LLt'l:IU'iltii' f1L'!IJJ'\J1'IJ1J~L11\J!l11'11'l'11U f1~1'\J 
" L 1'1'i~n1 'l bL t1:: vi~ n l'l 'IJ~ 1'\J'li'1 m11 ni.J~~u 'il 111 'i1'il '1 'il1J l'I ru111'WJ 1'!1'\J1i111'111i.J'.iti1~-W .i l'J 1 1 u 

' ' 
L Yi'il\ll'l1'ill'l!l1Jl'l1\Jl11'WJ1~~ 1'!Xd'i'IJ1tlmi.J1'11\Jl'li.JuiiiJ1~~-1f1 'il11'11'ltlWLl1\ll l'I \ll1i.J"1\ll'lli1'\Jtl'i::f111'1 

' ' ~ I I II ti 

f1'l:!Vl'i1~'1'1'i' vrn1 f1'ln'l'ii.J'!l1iii LL'1:: li ~LL 1 \11 ii' !J),J L ~ !)~ rl1'11'\J \11 i.J1 \ll 'ili1'\J f11 'l'l:l1J1l'Jll1V\~ 'ii 1f1!l1l'l1 'i 

1J1~tl 'l:: L.fl \llLLt'I :!1J 1~'11'\J 1 \11 rl 'il '\J 'l:!1J 1 l'J 'il 'il n<\ 111 Cl'\J !l f1 
" 

•• ~ •............................... ?i: ... ~"······························································· 
('1J1_,il11Uflfl\Ji'U'Ui'ty ililL\'ll'l~'l''tiru,;') 

~il1'U1t1n11u,,..,1,.tfl'l'.,n11 

\RJ\'I OaYJ LDuu1{11 ~1ii'Pi LLfl:: t1°7,;'ll ii'aVl Liiue1i'1 2 '111ilil 
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(\J1.:IL'Uft'l''UUn fi::lJU!ll1) 

~1i1U1(\!n111A'1u~~LL 1flfl'El1J 

i.i~JVJ \iu Pl'EIU'lla~~ Ul'U~Lilti~~ Lr~ufl LUH\l'IJUJUYi ~~~k~ 

0 

'; 



" 
-; 

I 

. -~~-~---~~~~~- ---~-----·----· 

• 
('!J) n1'i'Vl\11ff'ilt1vit1;l1mL"S~lli'uu1 (Hydrostatic Test) 

i. Jim 1l.i L9i:1Ja1'lLf'lffii;i 1 ~ Lllufil''IJ'1'l11'1!iit1~" Ln111i!t1lJ hnhm-ii'l 'WnT1'V1\11at1uvi!l 
.... C:: ~ I .... er. ' :: ...I I 

2. .fl11'1"1'<NL'1'l \J <'l'IJ fl1'l'Vl\11'1 'iltl'Vl 'il\J :::lJ fl1'l1 Lf'l'>1 =>"1flflJ.fl1W'lJ1'Vl t.J 1 'lJn'l:::tJ1 'lJ fl1 'l 

'Vl\11'1'iltl 1ili'LLrl 'ilfl.1"1ilil (Temperature) A1f'l11lJLU'lJn'l\11-!il1" (pH) tl~l.11fl.l'll'il~LL~"LL'll1'1Jl'l'iltl (SS) 

LLl'l:::tl1:U''Wtbl'l:::1~:U''lJ (Oil & Grease) L~'il1~il''W1"1ili'11J1v1~"1nmwh Hydrostatic Test ~\J:::'Wtl1!J 
l'l~ ci LLl.i tl1:1Jl'lil A 1Lu'lJ1tii;i1:1Jm '1'l\i1'1J f'I ru il1W J1v1~ ~"::: ·rnu1l'll'l~ci'Vl1,J1'1il'l tl'i=>'Vl1'1J '11l.Ifi1i, ml.I 

'II 'II .d .d '"" , .... 'II :: ~ ....... :: 6 :: 
'!Jl'ltl'lll'Vl1'1J'Vl 73/2554 L 'l<N fl1'lU 'il~ n'lJLLlH~ fl1'l LLm 'lJ n1'l'l :::'U1tl'IJ1'Vl"'Vll.lf'I fl.lil1W'lJ1'11M'Vl1''lJ 1 

::c1 .... :: .Jt-J , ... .J 
'lil'l ti 'l =>'Vl 1 'W LL<i :::'Vl 1~'IJ1L'lJ!llJ1>1!lnu'Vl1" 'lJ 1 '!J<i tl-;:::YJ 1'IJ1 'W L 'lJ i;i w 'lJ 'VI 1 f'l 'l' fl1 'l'!J<i ti 'l :::'VI 1 'IJ <i" 1 'W'Vl 

1 , .... ...1 ... ' :: 11 c:: 11 , .... 0 ........... 

1 Ll.11fll'l'IJ 2554. \111'11 umru'Vlt.J<lfl1'l1Lf'l'l1=>"1flnJil1W'lJ1 m iJm tli;i1:1JLnru<1'l'Vlfl1"1'lJ\11'U'l1'l'Vl'ltJL "1l.11\J::: 

.,,1 ~"1ll11'1,1'1Jil11'1'1J'ilnmili'-ru !J'IJ(l!1'1'\11rrni.111'1"1'1J'l1'!Jf11'l L U'IJ~u11tirl1~\11vl'il1 ti ft1"1-r'U L 'lJn'lru~ 
.... v , v 'IJ 

f'I fl.lil1WUT~' L U'IJ 1 tJml.ll.11'1'l\i1'lJ LL ill LLl.iu1:1J<iilfil'i;i'l1m'l L "1<JU'il l'I "1~'il 1l.iilfilm1m'l L "1<i u~~'Vlfo mm ' ~ . 
\J::Jci" 1~"11.h1'1'1'1Jil11'J'IJ'il nmili'-ru!l'Uru1'1\11n"1ll1 tl"1'1J'l1'!J fl1'lL U'IJ~t111tJrl1~111!il 'il 1 ti ' . . 

3. rl'il'lJ'l:::u1ml1"1n01'l'Vli11'1'iltJvi!liihmL'l'ili''lJtl1 (Hydrostatic Test) l'l"<i 
' ~ • q ti 1tl • ti • tJ q .q • 0 

.. 1 ;i 
LLlJ'U1l;j<l'1'il"lJfl1'l W'11'lJ,1'lJ tl"n'llJ'!J<l W'Vl1'1J LL<l:::\11!J" !J'U'1'11lJ'lJ'ilfl1"1'lJ\11LL<l::JL"'il'lJ 'lJ'Vl 

n'll.l'!J<itl'l:::'V11'1Jn1"1'1J\11 

4. 1'11 LL ,_,iJ,~\J::JiJ fl1'l'l:::U1 t1tl1vf ,'\11 nfl1'l'Vl\11'1'iltJvi'ilM<i LLl.Jtl 1l.l<l Ji 'il" 'il ~1 'IJ 
JI .d A U oQ OJ SIQ.J 11 Q ""' .J 1.1 .d .... Q 'II:: ..i .... \I I \I 

W'lJ'Vl'lJ'il,'U'l1'1'Vl °1 LL<l :::Ui1'1'Vlt.J'l'U L "1l.11 '1'il"lJ fl1'l'1 \11U1tl 'Vl'lJ1,'lll L W'il LL<'! \11, rn'!J'IJ \11'!Jm'lJ1'VllJ fl1'l'!J'IJ'1' LL<l::: 
.... ..,'II ., .... 

'lll'U1tl<i"<iLLl.iU1lJ<i w'i''illJVJ' LL {j',111ili'-ru 'il'IJ(\11'11 ~ilfl1'l'l:::1J1 l'IUT~"ili'' mh1\11nl'l1iT n,1'lJ'!J<ltlW'Vl 11.J 
.J 'II 'II , 

'Vl 8 L~t1u'i'eimL<i'1 
.... ::; ~ 'd.... di c:: .J 

5. '1\11'1,l>l::JLLn'l,"1'l'il'11'lJ11'1 LW'il\11ni;i:::n'il'IJ LL<l::J/"1'l'il 'lJ'il,LL'lJ,LL'lJ1'1Jl'l'ill'l'Vl 

tl'IJ L ~'il'Wl.l1nuJ1u~L 1 rutl<i_11'1.vl'ilW'U11'1tl1vi',1J1 n fl1'l'Vl\11'1'il'Uvi'ilili'1 l'I LL .,,il1'1Jtl1 (Hydrostatic Test) 

rl'il'IJ'l:::'U1 l'l<J'ci LL "1fl,'leNfoU1VJ" 
'\I .colV V .col d U :: I !.' .., :: 

6. "11n:l.J'll'il'l'il' L 'l tl'lJLn tJ1n'Ufl1'l'l:::1J1 l'l'IJ1'\11 n fl1'l'Vl\11'1'iltl'Vl 'il\111 ti LL ''"\11'1J'IJ1 

(Hydrostatic Test) Jiei,l'i1Lil'Wn1'lLLm'llVf'WVi 

( 4.2) l.11 '1'in1'iW \11'11l.1'1'i1'ilff 'il'Ut.Jl'l m:::'Vlu~~ LL 1\11tl'il lJ . . . 
Cnl 'l.i1 Lilt1'il1 nei1 A1'iil1ti' n~1u 1f'l 'i' n1'i LLl'l:::Viw nf'lu,1 'IJ-li'1 fl'i11 

!1i''!JilmTiili11 : fi1m1l.ILD'Wm111-~1" (pH) 

ufa~ (BODs) 

tl~lJ1flJ'lJ!NLL~"LL'lJ1'lJ<l'ill'I (SS) 

-ii'<i1~ii (Sulfide) 

amilm1'i!i'111 

'll'il,LL~'l'l::Jml'IJ1~'"1l.l\11 (Total Dissolved 

Solids) 

i;i:::n'il'W"1Un (Settleable Solids) 

J1:U''lJLL<i:::L'll:U''lJ (Oil & Grease) 

ViLf'IL~'lJ (TKN) 
' :: ' .... 

1J 'il '1'l1'il <'l'il 1J f'I fl.lil 1W'IJ 1 'lJ'lJ 1\11f'l11lJ'\J'il1'11" 'lJ 'il l'J 
' ' 

1 l'IJ tl~L 1n.l'il1f'l1'lft1Un,1'1Jrl'il'1-i'1' 1f'l'l,fl1'l LL<i::: 
.J..... ~ 
'VIWnf'l'lJ,1'lJ'!J1f'l'l11 

.. ~ ............................... 'J!. .. ?p~................................................... I ""' 
(u1~a11u'1fltl1u'll1cy eiii~'Vll'lipl1'ru,;) 

~ij1u1~n1'f\1~~1jt~j~n11 

U*VI li'flfi LiluD1i:J 1 '111i'11 LL'il:: u~,;VI rit1W LiiUD1i~ 2 '111i'11 
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-- u 'li5fl1'l'1'l'l"il'll11 

.,/ 
fl'l1lJl1 

41JUWlJ111J 

-- .,/ 1 'li5fl1'l!il1lJVJ'l:;u 'U Standard Methods for the 
' 

Examination of Water and Wastewater 
• .:II ..... ' v 

Ll1l!l'U'1::1 1 1'1'i4 .i<i!ll1l'l::IEl::iL'l'11fl!l<f'l14 

i.J1:::mru 5,ooo u1VJl'i!ll'1~4.i!l<1111\l 
('ti) fl1'l'Vll1l<f!l1Jvi!l~'lmb'l~~'UJ1 (Hydrostatic Test) 

~'llill1l'l'l"illl1l : rl1fl'l1lJLlJ'Ufl'll1l-lii14 (pH) 

!ll1J'V!.fl:iJ (Temperature) 
' " 

<1 mil m'l "iii' t11 

-- u 'li5fl1'i.i'l'l"il'l l1l 

d 
fl'l1lJl1 

iJ°ilJ111J'll!l4LL ~4LL'll'l'U'1!lEI (SS) 

J1ll''ULL<i:::1'llll''U (Oil & Grease) 

'ill1li.Jiim1J1~4"il1flfl1'l'Vll1l<f!lUvi!l~'lmL'l4~'UJ1 
' 
'iiifl1'l!il1lJ~'l:::~1 'U Standard Methods for the 

Examination of Water and Wastewater 
I cil q ~ _,f I V 

'll'l4VllJfl1'i'l::i1J1El'U1V\4'\11flfl1'iVJ.i<f!l1JVl!ll1l'lEI 

• 

~~~ 0 
4ui.J1:::mru : i.J1:::u1ru 15,000 u1VJ.i!lA~41'i!l<1111\l 

~bJl.d1u 
(A) <f.fl1Wfl1'l'i::i\J1El'U1 'UW'U'Vlfl!l<f'i1~ 

~'llil.i'l'l"ili'l1l <f .fl1Wfl1'i'i::i1J1EIJ 1 LL<i:::J1vi1ui~ 1 'LIU°i L 'l ru~ 'U~ 
i.J~u~41'U 

""" U JI ...I I V ~ 
<fl11'U.i'i'l'\l'll11 : W'UV\fl!l<f'i1~~1'11~fl1'i 

-- u 'li5fl1'i'1'l'l'\l'l l11 

d 
1'1'l1lJl1 

4ui.J1:::mru 

(5) 'l:::t:J:::L1'111il1Lu"Uri1'l 

u"UVi ri-D'm;J<i<f .ri1w ri1'iwu1 t1J1 Lb<i :::J1vi1ui~ 1 "LI 
- .Xd1vu.d ,.., 

1J'i L'll1JW'U'Vlfl!l<f 'i14 !l'Ub 'U!l4lJ1'\11 flfl1'ifl!l<f 'l14 

.i <i !l m::: El::: nm n !l<f ~14 

'l'llJ!l ~ 1"LI~ui.J1:::mrum1n!l<1~14 

lJ1 '1'lfl1'iU!l4 n'U bbl'l::iLLnL 'll i:J'1 fl'l::i'VIU~~ LL'll1lii' !llJ : 
' . 

.i<i!lt11'l::: El :::nm fl!l<f 'i1~ 

lJ1'1'lfl1'i~.i.i1lJ'1'i'l'\l<f!l1Ji:J'1fl'l::IVl1J~~LL'll1lii'!llJ : Ml1ll'l1lJ<f.fl1Wfl1'i'i::i\J1EIJ1V1'1!ll1l 
' . w El::i L'l'11 fl !l<f 'i14 

(6) 'VIU'lEl~1'U~Ui1l1l'll!l1J 

lJ1'1'lfl1'iU!l~n'ULL'1::iLLnL'tli:J'1fl'l:::VJ1J~4LL'll1lii'!llJ: u°i,;VJ nm1 LB'Um{11 'ii1nt11 

LL<i:::u'i~ nm1 LB'Um{1 2 'ii1nt11 

lJ1'1'lfl1'i~l1l!il1lJVi'i'l"il<f!l1Ji:J'1fl'l::IVJ1Ji'14LL'll1lii'!llJ: u°i,;VJ nm:J LB'Umfi 1 'ii1nt11 

•• ~ ................................. ?1 ... rf?.~ ................................................. : I ~,;, 
(\11'3il11Usli!U1u'11qJ i1ilLVll'l~1-.i'ru'1) 

~ii1u1vn1ru'ht111R'Hn1'i 

\J~'l:t''il ii'ail Lii'1Jil'li1 t \i1fl11 \Lfl:: \J~\i'VI li'afl LiiUil1{1 2 -;i111'111 
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(\11.:iLU~'i'W.n ;i°::tl\Jfl1) 

~'li1u1cun1'ift1u~.:iLL1fltlillJ f.¥~ 
\J~'l:t'VI \.111 l'lilUifli.:i Lil\l~dlll1.:i U.ilUfi' LUJ\\J~Lll\I~~~. 

0 

; 



;.. 

:· 

~~ ... u ... ~ ~ .. -·------·---------· -------------·---------· 

(7) ~'Lltl"i~111ru 

lJ1 \ll 'l n Tl U "' fl 1.J LL?!~ LLtU 'V i:J ?I n'l~ 'VI 'LI~' LL 1ill~<J11 : 
lJ1\il'ln1'l~ \ll\111!.Jlil'lT\Jll<J'Ui:J\'f n'l~'Vl'LI~' LL 1\ll~ <J!.J: 

(8) m"lti'l~Liimrn 

'l1!.J<JCI 11.J,Utl'l~lJ1flJn1'ltl<J\'f ~1' • 
'l1!.J<J CJ 1 mutlwmrum'lti<i?1-i'14 • 

u"l,;''VI 1 i11L?11.J<i'l1 <141m.mm'ltlj)u~ill1mLi:J1.Jti j)u~m'l1 ill?1<iill'il1.JU!\J1111!lti?f'l'lfl 

LLmdfo L\'11.J <J LL 1.J ~ ~ mi1 u n,11.J1.J fou1 Cl LL?!~ LLi:J 1.J'VI -i'w IJ 1 n'l1l'l'l!.J'!f1 ~LL?!~~' LL 1 ill~ <J!.J ..()41111 \ll1.Jfl'l'l1'!fii111 

m!.ln'lfi'ilwil4411.J LL?1~<11tl'rn11.JflWl!mwnTiri1nufi'ilm1wil4411.J 'Vin 6 L~<i1.J • • 

2.5 bb~'Ll'lllju'1i n1'l'<Pi1'LI n 1'l'l'l :IJ'l.11 l'l :iJ 

(1) 111ilnm"lLL\'f~L1ll~i:J\'f 

vi'1.J~114vi eii-f 4f11'1f 1 'Vm 1m4m11-if L 'V\ll'Vl14'V<i4'Yl14111m4 LLi;i1.J~1.J1111.J1m?1'V 224 LL\'f ~fl1.J1.J 
'V<J' L 'V\il<J 111\'11111n'l"i!.J\'f'l1.J1~ fa CJvl1.J~rl1'111-i''Lln1'ltl nu~~11.J LL?! ~11' Lfl~<J4ij<J Lfl~<i,'iJm'11 n\ll <J ~11.J 

' ' ':l.J 'U 

LU w1:!vl1.J~'V<l' L '!f M 'Vl1' L vi.1'71.J Lill1JU'il~U1.Jtl~1.J1ru'il 'l1'il'l'Ll~L 1 ru L~1.J'Vl1,fllJ1.J1 !'llJ!\1<1111ii'nL1.Jvl1.J~i'im11 
.... ' .... .... 
fl<J 'Vl1,111\'11' LLi:J1.J\ll1.J111lJ1 CIL\'f 'll 224 t:l1.J1.J'll'iM L 'VM<J 111\'11111n'l'llJ6\'l1.J1'l LL\'f l!t:l1.J1.JLL!Jffil1nt:l1.J1.J'V<J' L 'VM • • 
<J\il\'11111n'l'llJ\'l'l1.J1~L-if1?1l'l,hhlJ11111.J<J4'i'~L'i!J4 1 LL?!:! 211.J11.J111Clillijfi1Lvi1nu 2,072, 764 LL?!~ 34 , , 'U , 

PCU/'li'11lJ' \111lJ'11i;lu LL\'ll!L1.J11.JvJ1411.Jijfi1Lvi1nu 2,720, 1,002 LL?!~ 133 PCU/'li'11lJ4 L~<Jijtl"Jmru 
'ii 'i'1'il 'i' L ~lJ;ff 1.J 11.J'lh 4 ti <J?!-i'1' !'11\lll1'il ~ijtl"JlJ1 tlJ'il 'i'1 'il 'i' L ~ lJ :ff m l'J1.J 2, 163. 5, 855. 5 LL?!~ 125. 5 

Pcu1'li'11lJ, 11.J11.J111~\ll LL<ll! 2,811.5, 1,093.5 LL<l~ 224.5PCU/i11:1J,11.J11.JvJ1411.J ~41iJv111~mmru 
'il'l1'il'l L ti~ Cl1.J L ti 'il1n L~lJlJ1 niJ n 

<11111-i'u m'i'tlwLiJ1.Ji:J?f m~ 'VIU ~" tl~mrun 1'l'il'l1'il'i'~ L ~lJ:ff 1.JeJ1.J L ~ "'m'il1 n !J11.JW1'1111.J ~ 
~1-if 'V1.Jft '11.J 'll! IJ ~ti <J ?1-i'1' 11.J ~tl'V<l' A1'1 \llft11.J'V<J,tl"Jm tlJ n1'l'il'l1'il 'i'~'il ~ L ~lJ;ff 1.J nu fl11lJ\'f 1lJ1'lt:i11.J n1 'i' 

'l<J4-i''Ll'V<J't:l1.J1.J 111~<J VIC Ratio 'Ll~L1tlJ'Vl14111?114LLi;i1.J~1.J'VllJ1fJL?l'll 224 '11.J1.J'V<l4L'V111<J111\'11111n'l'i'lJ?l'l1.J1~ • • 
LL\'f ~'11.J1.JLLClffil1nt:l1.J1.J'V<J4L 'll\il<JM\'11'Vln'l'llJ\'l'l1.J1~L-if16lb 'l41 vhlJ1'1111.J<J4'l~L'i IJ' 1 LL?!:! 2 11.J11.J'Vl!J\ll wu11 , , \I , 

Fi1 V/C Ratio 11.JU'il'ilu1.J11.J11.J'VICJ\llijfi1 0.26, 0.10 LL?!~ 0.02 m:1J<l1i;lu zj4'iJ\ll11ij?1i11Wn1'l'il'l1'il'l<J~ • • • 
1i.Jwl'i'uflfi<i,i;i1~4:1J1n LL?1:!11.J'l~CJ~tiei?1-i'14 wu11 V/C Ratio 'V<J'L~1.JV11'i;l4mh1ijfi1Lvi1nu 0.54, 

) 0.21 LL<ll! 0.06 \ll1:1J<l1i;lu zj,<J1'ilvJ11~n1'lL!'l~<J1.Ji;i'1'V<J4n1'l'il'i'1'il'l'V<J4'Vl14'111?11'LLi;J1.J~1.J'VllJ1!JL\'f'V 224 

Lfl~el1.J i;l11l'i' wei 1-if i-111.J L~1.J V11451.J 1iJvh 1~fl11lJ'Vl1.J1 LL U1.J 'V <J4?lil1 w 'il'l1'il 'i' LL 111n~141 tl'il1n?1il1wu'il'ilu1.J • 
ft11.J11.J11.Jvl1411.J wu11 Fi1 V/C Ratio 11.Ju'il~U1.Jijfi1 0.34, 0.13 LL?!~ 0.07 v11:1J'11c;lu zj4'ii'ill11ij?1mw 

n1'l'il'i'1'il'lmi11.JWl'i'U!'lci<J4i;i'1?14lJ1n LL?1~11.JW!J~ti<i?1-i'14 wu-11 V/C Ratio 'V<J4L~1.J'V114c;l4nci11ijfi1 • • 
L'Vhnu 0.70, 0.27 LL?!~ 0.11 \111lJ'11c;lu zj,v111~m'i'Lfl~<J1.Ji;i'1'V<J,n1'i''il'i'1'il'i''ll<J4'Vl1,'Vl\'11,LLi;J1.J~1.J 
'Vlmm?l'V 224 Lfiillm'l~ill'irill ft11.JL~1.J'V11,51.J 11iJvh 1 ~fl11lJ'Vl1.J1 LL U1.J'V<J4\'li11W'il'l1'il'lLL111n~1' 1 tl'ii1n 

?li11wu'il~u1.J L 'li1.J n1.J i;J4'71.J ~4 iif ei, ri1'1111.J \ll!.11\111m 'i' 11.J m'i'u ei4 nmL?I :!\'! \lli:J\'f m~'Vlu~m'ilLn\ll:ff 1.J 

(2) 111111tl'l~?l4fi 

L Yiei?I \lli:J\'f n'i':!'Vl'Lliif 11.J n1'l'il'l1'il'i' LL?! l!ijfl11lJtl?! <J\llll !J 11.J n1'i'1-if t:11.J1.J~ L l'J1.JL~1.J'V11''V 1.Jft4 
.f.J I 1$»' 'f 

LL\'f ~W1.J'Vl\111lJLL 1.J1'Vl<J\'14n1'!f"1 '!Im b!'l'i',n1'i' 

.. ;1 ..................................... 1(..~~............................................ .~, .. ~ ...................... ..!."..~~ ........... ~.~ ........... . 
('IJ'l./lft'l'ltJfiai.J1'tJt11'ty EJiiLVIPl~n1ru'l'f) 20/96 (t.n<11LUVJ'it1un A::Uuvi'l) 
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JI.do'""' 
(3) 'VflJ'l'l li\1 L 'lJ 'lJ f11 'l 

\J~ nru'if uvi ri 'ill\~1~ vi L U'IJ Lil'u·m~ 1 u f11 'l11 ~vi mi~ n1 'lJ "1 LL<!::: Lil''IJV\1~ 1 u f11'j'ij'IJ ii ~'ill~ 
LL<!::: 'iJ iJ f1'l ru fi 'ill\ ~1~ 

' 
(4) 11i~1LU'lJ~1'lJ 

(4.1) lJ11ll'if11'iUfl~tl'lJU<l:::LLnl'Ui:!<lfl'l:::VJ\J 

1. iJ 'i:::'U1 ~lJ~'lJU'l1 l'I <1::: L ~ l'I l'l LL~'IJ f11'lrl 'ill\~1~ 1 ~ nm1ii1 !'1~1'1Jvl L~ 1'.11oU'il~ L '!i'IJ ii '11'1J 

iJ 'i::: fl 'iJ \J f11'i1 'lJL 'ij Ill 'il Ill ll1VI f1'l'ilJll 'l'lJ 1 ~ 'il~ 11 mi.J fl l'l'l'il~ 1'11 'lJYlel~ ~'IJ ~ U 1'lJlJ'lJ'lJ L uui;\' 'lJ VI 'l1 \JL U'IJ f11'i , , "' , 
ci1~V1u10~1~uol'J 1 L~'il'IJ rifluL·ihi.Jfiu~~1u1u'ifuvi 

2. iii viu1mLlll'l~rjo 1m~m-; L~1'U'il~ Ll'l'l ~m-; wu'iu L~lJili'W 1m~m'iLL<1:::i'ui\u<1vi 
' ' 

Ll'l'i~m'l rjfl~fumJJ1rio<1~1~ w~olJL uflfl VJ'iPiwYi LL~~1 ~m -ii'lm -iinuufuhuu~L 1rurio<1~1~ 1wm1u 
" " 

Luu m-;ci1~V1u1rifl'LIL~lJ~1u rio<1~1~0 ~1~U'il !'I 1 L~'il'IJ L ~'il 1 -iim1JJ-;:::uvi'l:::i'~Lilm1 :::~(\!'il'i~1'U 
3. rl1Vl'Ul'l 1 ~\J~~Vlf\JL VllJ1~1'lvi1LL~'lJ'il'i1'il'i Lll'U'il;i'il Ll'l'l~f11'l L ~'ill'i'i11'il\J1rl'il'UL ~lJ 

fi'il fl'l'llJ rl 'il ii~ 1~11~ vi 'ilii ~ n 1 'lJ "1 ~~i.J 'l::: fl 'il\J ~11'.1 f11 'l fi1 Vl'IJ l'l Lil' 'U'YI 1~ 'U'IJ ii ~lll l'leJU f1'l ru 'li1~ L 1 <11 fl1 'l 

~ 

'U'lJii~ fl1'i'iiiviiK~U11'.1/Ll'l~'il~VllJ11'1'il'i1'il'i\J'lJi'.l1'Yl1~ LL<l:::'i:::l'J:::nm1'1Jf11'lrl'illl~1~ ' • 0 
4. ~l'l Llll~!'llJ'if uvirioll~1~ 1 ~ilLLll~l\11~ L Vl l'J~W'il LL<!::: ~'lJL'Ul'loif 'lJvirioll~1~'il'il fl'il1fl 

Lll'U'Y11~'il'i1'il'i 1 ~'llviL'il'lJ Lill l'.I 1-iiLLi:J~ ~'LI n-;1 CJ wfalJ iiiviiK~ Ll'l~'il~VllJ1 CJ'il'l1'il'l u1m~ ou u1mL u:::i11 

~(\!(\!11\J 1 vl'ii'i1 'il'i-&1 m11 LL<i::: 1 vl~ (\! (\!1rum:::w~u1 ~ L iiu LL 'IJ1 rl'illl~1~'1lvi L 'il'U LL<1:::u1 !'l~(\!(\!1 l\J'il'i1'il -;vl 

iii l'l iK ~ill fl~ ll1lJ1 'j(llJ'iJ~ L iiu 1~ fl~ 1~'1l Vl L 'ii 'LI .Ji~ L 1<11f1<I1~i''U LL<!::: L 1 <11 f1 <11 ~~'LI ri 'il'U Ci~'if u vi ri 'ill\~1~ fl ~1~ 
I./ ~ .J I ,... Jf .Jo I/ 0 V A~ oJ 

'LI 'iJ l'J 150 LlJ\il'i Vl'l'il\i\1lJ'YIVl'U1 l'M1'1JL 'i11'U'il~W'U'YI f11Vl'Ul'l LL<! :::\ilfl~ \il'l1'illl'il\J\J1j~'lf11'11u1 l'JLL<I :::ll 'lJ (\!11\J 

1 vl;i1~ 'l 1~'ilci1 u<1.f11w ~lil<l 'ill'l L 1 <11 LL<i :::illo~~1 L iiu f11'l'lifllJ LL 'lJlJ LLni 'UL l'l !'IYl'LIYivi L1ivim1lJ L~ l'JVl11'.1 'ii1 'll'l 
" ' 

VI~ el\j !\! Vl1 l'J 

5. ~vi 1 ~il L ~1V1u1vi1hu1 Cl f11'l'il 'i1'il'i \J~ L 1 l\J~'lJvi rl'ill\~1 ~ LL<! :::i.lwll1'lJ~1'lJ tl\J 
vv...io L..f.J.Jo v 'l ,.,,..,,, 

L 'il1Vl'U1VI lll1'l1'il'il'l1'il'i 'lJW'lJVI L Vi 'il'iJ1'lJ1 !'ll'l11lJll:::l'l1 f11'11'Uf11'l'il'l1'il'l bl'll'.ILQW1:::f11'lf1 'illl'l1~\Jel'l\J-\J 'ill\~ 

u~ L 1ruvlol'J1n-.i'V11~ LLl'lfl.f11 l'l L 'IJL 'U lil'il\illlTvi f1'l'llJ "1 
" ' • 1 ' v ..1.-=i o ~I v 1 • 1 "-' ,.. «II ~I .. I 6. \ilfl~ lJ11~f1'il~1lll'l'YllJFl11lJ'i11L u'U\il'il~ 'U~1'1J 'U<lfl1'1l\J:::nvi'U11~Vl'lm u'U'il ull'i'll'l 

' ' 
;ifl f11 'i'il 'l1'il 'l LL<! :::iii' 'il~'U'U tJ1 !'Ill\ ~ili.J mruffilJ 11i1t '1f ~1'U 'iJ 'iJ fl'il 1 f1~'Wvi rl 'iJ l\~1~ Yl'IJYJ 'l'.lJ.Ji~'iJ1tll'l'iJ1'1J1 'LI lJ 
f11'l'U'U tJ 1 l'Jvi oil~ n1'lJ(i'j'jlJ'lJ1 iii1 i.J11~ L~ l'I ~VIU1~1'1J L 'IJ LL;i<I::: ~vi 1 ~Vi 'il~ nui.J~m l\J~1'U YJll1lJ1'l ni.Jfi uiii11'1 

1 ' ~ d1il" Q 'lJLL\il<l:::1'lJ LW'il lJ Vlf1'il~f1Vl'U11~f11'l'il'l1'il'l 

~ .r .JI II 'I A Jf ..,j I <V I I 1 "'""' "' V 
7. f)'IJ L 'Ulll'li'IJVI f1'illl'i1~ bill !'l'lel\J\J'lL1 ru L 'ij \il'li'U 'l'l\J 'iJ'j\J-\Jflll~ VllJ 'l::: l'J::: u<l 'il Ill.fl l'.ILL<I::: 

L VllJ1::: lllJ tl\Jll .f11W~'IJ vi Vi ~ellJ iii l'l iK~u1l'J~!\!!\!1 ru LL<1:::/V1"'i'il Ll'l~'il~VllJ1 m~ 'il'IJ LLll l'l~ L 'ij \i\Vl1~~1lJvl 'iJ 1'il 

Lii l'l ll'U\i\'l1 l'I Vl"'ifl\J~L 11\J~'Wviviil Ll'l~fl~~f1'lf1<1 r'i1li'~i.JfiU'iii'l ~ L iiu 'iJ ~1~'1lvi L 'il'U 

8. 'il\J 'ilJ LL<!::: 1'11\JfllJWU n~1 u'llu1nviL~1'11oU 'il~ nu f11 'l rlflll~1~'V! f1'UUl'l 1 ~i.JfiU'iiim lJ . ' . 
I I V <V o<ll < lo<ll O U V 

f1D 'il'l1'il'l 'il 1'11~ Ll'l'l~ l'l'll'l 'l1 lJVI~ f11 'l\il'l1 'ii ll 'il\Jll.f11W Ll'l 'l'il~ l'l'U \il'U'il ~'l '11ll 1lJi;)lJ 'il f11'l\J 11 n f11'11 'i '1'V! f1 l'l 'l ~ 

rl'il'U 1 '1i~1'U 

M'ila ............................. 71 .. :~~................................................... I .,, 
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9. 1 umru~rn111'vi !l'll !l' 1 A'i' rn1iif ei'ii rn1{ !l ml'u 1"11fl 1~:U'Yl1,'11fl1'clT1'15'u 'i'il 'Hl 
~ V u ~ .¥ .J_, u u 1•u .I 1 Vu - u 
bl'l 'i~ fl1'i Ill !l''il \11 Lill W:UTI'IJ'Yl<i 1 '11'i1J 'iel1!1'!!1 fl'i11 '11fi 1J u W'!f 1'!!'\J n fl n 1J ~ \11 W'ifJL\11:U LLfl:; 111l'J'11M'il1 n 

fl1'i11,vl!l1J~ L 1rui;\'' n<i11 LL<i'1Ll'l~'il iif mUfl1'irl!li'!~1'1'11fl1~:U'Yl1,'11fl1~.i1'115'1JW'ifJ L ~ mrufi'IJ~'1111WL~:U 
.J ' v 1 • "1· • u ·' ,, .,,,,it. 10. L:U!lfl1'ifi!li'l'i1' 'IJL'll\ll'Yl1'fJ'IJ'IJLLfl1Lft'i'il 1'1'll'IJl'J11'J1ftliJLLfl:l!luf1'i'fJJ\ll1'1 'YlL:U 'IJ 

1~ 1 "' .,,. 0 ~ Jf d v ~ v 1• it - ~ v 
'1'\J!l!lfi u'Yl'IJ'Yl LLfl:J'Yl1fl11l.Jft:J!l1\11/fl't.ITI't.IVl'Yl1'L V11 '11'i!lV11'L 'll1-!l!lfi '11!l~ 't.li'll11TIL\11l.JLLfl:JL 'il'J1J'i!ll'J 

11. L~!l11,vi!lci,n1'1J., Lft~'ilL11'J1J~!ll'JLLii'1 iifei,v'hfl1'lfJ:U~'t.lnii'u LLfl:J'l1ii',fl1'lfifl1J~' 
vi!lci~n1'1J"1 1 't.ILL~fl:;'li1~ LLi\'1 'i):;ii(!J,\11LLfl LLfl:::iJ5'ufi't.la111w.;{'t.lm 'IJL 'll\llV11~ LLfl:J~'t.l~rl!lft~1,-&1fl'i11 L ~ 

" 
1ni\' Lfi l'J~ nuft111w LM:u'l11!l~ n11 LM:u111 EJ ,,,11, ri !lft~1' LL<i'1 Lft~'il Lill m ~1 Ll'l1!1i'ftliJ~1' 1 ~ Lii111'il1nrn1 

rl!lft~1,iif !l'i11!l!l n 'il1 n.;{'t.lm ~'>l:U\11 'i1:U~'&i111iK,u1 l'J LA !l't.I LLfl:J.;' (jjii' n'l!lru LL 'IJ111,vi !l ci' n1'1Jfi'i'i:U'IJ1 &i1 ~ 
ft1l.11'im i'.1't.11il\'lfi11L'il't.I 

<LJ Jf .J 1 Cl.I 61 I I 1 Jf ..J..J 0 1· 
12. 'il \11TI'IJV1'il !l \11'ifJ'll't.I ft~1 ftliJ!l u fl 'ifJJ LLfl :J 'ifJ'll't.lft ~fl 'IJ'1't.1111 l'J 'IJTI't.l'Yl'Yl fl1'11't.I \11 1 LLfl:J 

\i.i!l ~ L 't.1 '11 LL ,,,,j ~~ 1i \11'll11~ fl1'i'il 'i1'il 'i 'i1 :u~,,y \1111, Lfl~ !l~'1 f1'i' 'li.J mru LLfl :::1'1liJrl!lft~1, 1 ~ L lJ 't.l 'i:J L ;j l'J1J 

L1l'JUfal'J111 l'J L 't.IL '!!\ll.;{'t.l~rl!lft~1' L vi1iT't.I 

( 4.2) l.J1 \ll'ifl1'l&i \11 \ll1:U\ll 'i'l'illi!l1J f:.lfl f1'i':J'Yltl~' Lb 1111t\'a:u 

i;\''!!ilm1'ili'111 ftei&im1&i L 1'1lll~Lii111:ff 't.l 1 't.lrn'li;11 L il't.l LA'l,rn'lu~nru • • 
J/...11 vL vv.,,. ~v 
w 't.I vi n aft 11 ~ fl 1~fl1'i LLfl :::'lJ a 'la~ L 'l l'J 't.l 'll !l' c.J b 'IJ 

" 
L'1't.l'Yl1' 

~ u 
ftt11't.l\ll'i1'il1\11 .;{'t.l~ri!ll1~1~ 1fl1,rn1 
-~ u 
1fifl1'i\ll'i1'il1\ll 

<LJ ""' ...,..,. ""' <LJ• ..J""' 3 I 

u 'IJ'Yl n ft tJ Ill n 11Lfl111 !l U Ill L,,, Ill 'Yl L fl 111'll't.l'il1fln11 'll u a' • • 
f11'irl !lft~1' LLfl :J f11'i n !l'i'fti11!JDf1'i'ru TI~el:UU't.IVin •• 

.J I V V Q v...11 V 

ft1L'l1\ll ftt11't.IV1 'IJ1~L1fl1 'l!el'iel,L'il'J't.l'llel'c.J'Yl '!! . " 
L.1''t.IV11' LLfl:Jfl1'i LLm 'l!D(jj'111'Vlflflf, 

fl11:U~ U't.IVi fl-ii!l:ufli.J'i::: ,\'1i''t.l 'Yl fli''t.I LLfl :::11u11:ua Ci&i ~ 1'., 
" ' I 

'1111Vi1L U't.l'i11'J~1't.la1i.Ji.J1:::,\'1 L&i!l't.I lllfl!l\11Wl'J:JL1f11 

rl!lft~1' 
~ 1J iJ 'i::; lJ1 (1J 11 :u!l l'J L 't.l ,ui.J1:::mru ri !la~ 1' 

" 
(5) 'i:Jl'J:JL1fl1Vi1LU't.lf11'i 

(6) 

lJ1 \ll'ifl1'iU !l' fl't.I LLll :J LLm 'llc.Jfl f1'i':J'Yl1J~' LL1111.1' !l:U: \llfl!l \11'i:J l'J:J L 1fl 1rl!lft~1' 
""' ""' V I I.I 

lJ1\ll'ifl1'l\ll!illll1:Ulll'i1'ilft!luc.J fl m:::viu a' LL 1 \llfl!l:U: lllll !l!1l'i:J l'J :n 1m n !lft'i1~ 
' u·""" 

'11't.l 1 l'J ~ 1'1.J 'i1J f:.I !1l 'l!!l 1J 

lJ1 \ll'ifl1'iU!l~ fl't.1 LLll::; LLm 'lJc.JflfiWV11J~~ LL 1!ilti' !l:U: u~,:/vi fi'm:j LB't.l!l111 1 ,\'1n!il 

LLfl:J1J~~'Yl nm:J LB't.l!l111 2 ,\'1n111 

lJ1\11'ifl1'l&i!illl11l.J\ll'i1'ilft!l1Jc.Jflfl'i:JV11J~~LL1!ilti'!l:U : u~,:/'Y] nm:J LB't.l!l1111 ,\'1n!il 

LL11:::u~,:/'Y] fi'm:j LB't.l!l1f'.i 2 ,\'1n111 

.~~~~~~~~~~.,----,;-~~~~~~~~~~~.-~~~~--,-~~~~~~~,----,~~~~ .. ~---J'}. 
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(7) ~utl-;::111ru 

mM 'lfl1'li'.l<M n'U LLfl ::J LLm 'IJNfl mt'Yl'U~~ LL 1.ii1 'illJ : 'l11J'il l'J 1 'U~ut1 wmrum'lri'il'1~1~ 
" 

lJ1M 'lfl1'liiiV1'111JM'i1\l<l'il1.JNfl n'l::J'Yl'U~~ LL1 .ii1'il1l : 'l1lJ'il ~ L 'U~'Utl 'l::JlJ1t\Jfl1'lrl'il'1~1~ 
(8) fl1'itl'i::Lii'UNfl 

'U~~'YI '1 111 L<l'U'il'i1 l'J~1'U N fl fl1 'ltl flUiii M 111 LLN'U ti fl'Lliii fl1'l '1 M fl 'il Vl \l'U ti iyvrnp.I <l'l Wl 

LLfl ::JoU 'il L<l'U 'il LL 'U::J lli'ilftTU n~1'U'U L!'Ju1 l'J LLfl::J LLN 'U'YI i'YI CJ1 n'lB'l'llJ'lJ1iii LLfl t~ ~LL 1Vl11' 'illJ ~ ~,,,1 Vl'Ul'l'l'l1'lliilJ1 

n'llJB'lfl'i1Yll1'~~1'U LLfltrl1i!rn1'Ul'lU.ltn'l'llJfl1'lrl1tl'Un\lfl1'lYli1'~~1'U 'Yin 6 L~'il'U 
' ' 

2. 6 bbe.J'l.!tl~lli\ n1'i~hu n1'i~\1l nTm 1n '!J ei.:i ta v 
(1) mi'nfl1'iLLft::JL1.'1~Nft 

'll CJ ::J l;JflN 'il l'J LLflt'll'il~ La l'J~l'l1Vl11\l t Lfi vi:ff''U\l1 n fl\l n'l'llJ 1 'Lii11'U \li1~ 'l 'it l'Jt ri 'il'1~1~ 
Ll'l'l~fl1'l 1rli'LLri 1lflN'ill'J'il1nfl1'l'iltlLlll'l\J~Lfll'l L'li'U nfi'il~LLflt11~1il'il11.'11'l 'll1Vl'U'l'l\lJ1~lJ LU'U!'i''U 

\I 1 1 \ 

" 

'lJ'il~l'l'U~1'Url'il'1~1~~~'jVl 250 l'l'Ulli'il1'U l'l1Vl11\lti:Jtl~lJ1UJ 212.5 fifani'11\li'il1'U (tl'ltLU'U~el\il'i1fl1'l 0 
LflVl'll l'Jtl;JflN'ill'J 0.85 Fifa ni'lJlli 'ill'l'Ulli'il1'LI) 'U'iln\l1niT'U'iltilm n'll'il~ Lal'JLLftt Lf'l~1'11))L ,,,ii 'il~~'il1 nm'l 

ri'il<1~1~ L 'li'LI Lf'l~1 '11))'il1 nm'lL zj'illJvl'il L'lf L~l'Jm 'U'U L 'YI L 'U~~ L ,,,ii 'il'i11 n fl1'l L 'i11tft 'ilVl 1 '11))1(]Vl'1i''llt'1~'il 
<itl mru~1-Uvh 1'111lJ<l:rn 1viJ1lJ'U~t'1n~111.'1fl L lJ'Lil'i''U zj~'ll'il~ La l'J~~t'1lJVl~ Lnvi:ff 'U Ll'l'i ~n1'i'\l ::J L \'J 'U 

VV ~ 1 ti ..... I ...! U ""' 1 J' ..J &I O """ d 0 1tl 
N'i'UN Vl'll'il\J 'Ufl1'l 'l::J '11'U~1'U n\Jt'1'U1 CJ~1'U'Yl'l'U N Vl'lJ'il\J 'UYl'U'YI L 'll 1lJ1 Vl1 L 'U'U fl1 'lLn'U'l1\J 'i1lJLLft ::J'U1 
" 
n1~vi m11'i5m'i~ L 1.'1lJ1t<llJ LL ft t 11 n l'i'CJ~Vl1lJ1.'1i\' n'i'll1 fl1 'i 'il ci1~ hil mlJ L vJCJ 11Xm'i~1 L il'LI fl1'i'll'il~ 

" 
L l'l 'i ~ n 1 'ii:J N ft n 'i ::J'YI \J \) 1 n 'll 'il ~La l'J \) 1 n fl1 'i ri 'il., ~1~ {f 'il CJ~ '1 Vl L l'l 'i ~ n 1'i1"1~VlYi1 LLN 'U ti fl uiii n 1'itli'1 'U fl1 'i 

~ Vl fl1'i fl1 n'll'il~ La l'JL yj 'il 1 iX LflVlNft n w 'Yl'U 1 'LI'i::J i;i'u ~ 1 LL'1 ::J\l 'il~ tl'Uil1 ,x LflVll'l11lJL~ 'ilVl~'il'U ~11'11 qi Ill 'il<I m 'U 

ti 1 .J '~ 1 v~ 
'i::Jn'il'Ufl1'i 'UL 'IJM'ilM'111.'1n'l'ilJ'1 LL'1::J'lJlJ'll'U'Yl'ill'J\J'iL1UJ mi Ll'lEM 

' ' " 
(2) lM~tl'l::J<l~f'i' 

L vJ'iJ 1 mm~ fl1'i~1L U'Ufl1'i~ Vlfl1'ifl1 n'll'il~ Lal'J~Lnvi:ff 'U 1'U'i::Jl'J::Jrl'il'1~1~'ilV1~L1.'1lJ1::J<llJ 
LVl l'J 1lJ 'l iX LflVlN'1 n'i::J'Yl\J lli'il~~ LL 1 lili1''illJ 

(3) vlu~~1LU'Ufl1'l 
vi'u~ ri'il<1~1~ 1m~ fl1'i LL-.i::Ji\'1 irn~1u ri'il<1~1~~1 m11'1J'il~ Ll'l'l ~ m'l 

(4) 'itl~1LU'Ufl1'l 

(4.1) lJ1M';f11'l\l'il~n'ULLft::JLLITT'IJNftn'i::J'Yl'U 

(n) lJ1M'ifl1'ifl1'H-r'U n1<;'5' Vlfl1'i'll'il~ La l'Jvf 1 b ti LLft::Jfl1 n'll'il~ Lal'J'iJuM'i11'J 
..i ..., ..,;,......, ...,.,,, .Jo 1 .I 

1. '!l'il~ L<l l'J 'il'U m1 CJ'YllJft n~ru::J LL'1::JfjtU<llJ'Ulil lil1lJ'Ylfl11.'1'U .i u u'i::J m Pl n'i::J'Yl'i1~ 

'ilM'111.'1n'i'ilJ L~'il~ fl1'irl1~Vl~~tl nnflt'1~'ill<IVlmlJL oULLi11 Yl.f'l.2548 L 'li'U J1lJ'Ut'1fl'il~'ULL'1::J'11'lfl::Jfl1 l'J , ':t.J \I 1 

1 u m'li11~Ll'l~CJ~i:J'il 1<1.iV1V1'1i'u,,,~'il'iltlmru~1-UYi1m1lJ<1::J'il1viJ1iJ'U~,,,n~11,,,-.i L tJ'U!'i'u l'i''il~LnuLwn 
'" ' 

'il'iln\l1 n'll'il~ Lil 1'Jvf11 ti LLfl ::J'l1u nlJ 11Xm11 l'l~1'Umrli'fo m.jiy1 M \l1 nm11l'l~1'U11'llm:imfo1 tln1'5' Vllliil 1 ti 
2. ~ Vl L\il~ l'JlJ(1~'\J 'i'i'il'IJ l'J::Jt'1~'il fl1'lJ'U::J~'U 'l ~i:J t-J1tlvi rl11.'1i''U'l'il~1''U'lll'J::JlJ'1 N'il l'J~ 

' ' " 
L fi Vi :ff u 'i11nl'l'U~1'U ri 'il '1 ~1~ L l'U ~ L 1 ruvl'U~tl fl uiii ~1'U'ilV1 ~ L Vl l'J~YI 'il LL'1 ::J ti 'l t '11'U~1 'Un \JWU1 l'J~1'U 
i'u ~ Vl'llil'U 1 'WVl'il~~'U 1,X L oU1lJ1 L n\J'll'U'!l l'J ::!lJ'1 N 'il l'J L ti rl1~Vl\li 'il L ti 

.. ~ ................................. 11. ... ~.i.-~ .•. 
Cu1~a11ufla\liu11iry ili1L'l1flif'ili'tu"ti) 

~ii1u1E1n1ni~11111lF1'H011' 

u';oJVJ OaW Liiut11ii 1 '11ii'111 u.a:: t1'1oJV1 iiaYl Lihrn1{1 2 '11fl\1l 
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Vl1,Vl1lJ~!l1'\J LnVIV'Will 'i'1 Cl bb<i:: 1iJ'l'l1~1'1.11n~1ill!)11 hJ 
4. L1'11'1faV1::V1~!lUW fl1eJ L 'YJ<J::!W!!l,,)1fi'VI1 Vl~ ~LilW1::!U~L 1ruil''l.1~'1'11,1'l.IL zj!llJ • 

vimLii::WieN'i'::141:u1ViLl'f1'1faV1::V1~atlw111e.11'YJLt1'1:u~?1nu1'?1~~V11 'YJ 

5. :ij'VI t V\i]i;i', ii'u L wii'w~a:u t 'l!~1'l.I t 'WU ~nru~'l'l1 fl1'i'L ~a:uviaill<i !lVI nii1 
.li'...la.,. ,.. ...lad,,.,, 
W'W'VI Vl1 L \J'Wfl1'i : U'i'L1 l\J'Vl'Vl1fl1'i'L 'l!!llJ'Vl!l?f 4fl1'll 

D Q ..I D .... ..d I I I» 

'i'::CJ:: L 1'11 "11 L \J\Jfl1'l' : ill'1 !JV! W Cl::! L1'11'VIVl1L 'W'W flTi'L 'IJ!llJ'Vl!l?f4 fl1'll"1 
..i 

(~) ~1\J\ll'l'1'\J?f!lU'i!lEJL'IJ!llJ 

1. :ij VI t Vfil~ L zj Cl1'1J1ty 1 'Wfl1'i'\ll'i'1'J?f !JU'i!l Cl L zja:u!'l1 e.11il'VIVl?f !lU~1iJ'l'l1mCJ?f il1W 

(Non Destructive Testing ; NOT) 

2. fl1UfllJ~LL'11Vi~t15i.r~~1'W?f1lJ1cieitlmruua4n'WV'W\ll'i'1CI L'li'W l)4il!l VllJ1fl 

ii'i'ne.1 LL<i::'i'mLVi1ii'i'ne.1 LD'Wiri'W 
·. ~ ... ,Jf ..J.J 0 .... d v ..... ~ - ~ d 

3. fl 'I.I U'i' L1 ruw 'W'VI 'VI VI 1 L 'I.I 'I.I fl1 'i' ill'i'1 'J ?I !JU 'i'!l m 'IJ !l lJ m eJ 'i' ~(! LL<i:: ill Vlill 4 b fl'i' !l WllJ1 Cl 

L~ !l'WLL?f Vl~L 'lJillVl1,Vl1lJ~ !JT;J LflVIB'W\ll'i'1 eJ W~!llJ~~:ij'VI t VlU'i'::!UUfl1'i''lJ!l!l'4 ty1\llL -111'1'1141'1.1 (Work Permit) 

4. ~t15llii41'Wfl1'i'ill'i'1'J?f!JULL'1::!~VI Film Badge tl!l'WLoV1t15u1i41'W 

5. il''l.l~tiB u~ 41'Will 'i'1'J?f !JU'i'!l m zja:u!'l1 eJ fl1 'i'1 'ii WI !l,:ij VI 1 Vfilu1e.114i'hL?! Vl4 li' 
lVI e.1il -ii !l fl11lJLL'1:: .r ryli' fl1'/ru L 'WU 1 eJ ii ,if 

11J;i~-:;t::r'1 

y 
~~~r.~::;.:::: 

.li'.cJo.,., ..... ..lo d V r.:' 
W'W'VIVl1L \J\Jfl1'l' : U'i'L11\J'Vl'Vl1fl1'i'\ll'i'1'J?f!lU'i'!ll'JL 'IJ!llJVl1eJfl1'i'L!lfl'lJL 'le.I 

D .... .Jo q d V 

'i::!eJ:: L 1'11VI1 L 'W\J fl1'i' : ill'1!lVl'i'::!eJ::L1 '11 'VI m L 'W'W fl1 'i'\ll'i'1'J?f !l u 'i'!l m 'IJ!llJ m eJ fl1'i' 

" ' L!lfl'IJLW 

('\!) 41'W~!lL~!llJ'Vi!lfl4n1'll'1 L~:U 
1. tl'i'::?11'1.141'WL~1111u1~ci1'l.ltlfllliifl1'i''i'::uuvim'llill 12 (ti'Vl.12) 'Ila' tlill'VI. 

b fl !l Lb~' rl1Vl'WVI111 'i' LL<i ::off Lb 'J4 'i'1 e.1'1:: L~ eJ VIL~ Cl1 fi'U41'W M !lb zj!l lJ Lb'1 ::!41'Wi1\'1'W fl11lJU'1 !l Vin eJ M1' 1 
L 'W'i'::!Vl11~ fl1'i'UflU1i~1'W 

2. tia'W'l'l1n1'i'L:ii1rn~a~1rn111:u1<J::!'i'a~:ij'V1'1'11 Tie-in Procedure, Safety 
... ..... d ... t v " Procedure LL'1:: Emergency Response Procedure L?f'W!l U'i'1'1'1'1'1 LW!lW'il1'i'l\J1 Vlfl11lJLVl'W'l!!lU 

3. :ij mill~ CJ:UUfl'11n'i'~1u fl Vl'll!lUL 'I.I 111 'i' L zja:u!li aviaci' n1'll '1 ~' 1 'Wft1'W 'll!l~ 
' ... ..... v..... ' v 

U'i'1'/'Vl'1 mi::~'i'ULVllJ1fl!l?f'i'1' 

.,zj ................................... ?J. .. ~ .......................................... . 
Cu1~f111ufie;i.J1'u111iy eii1..-il'lij"i'1ru'1) 

~ii1u1vn1w;'M1"ill'l'l'4n1'l' 

u;JYJ n'flVl Lih.1n1Vi 1 ;hli'vi 1ui:: \J;,;,., flnV'.l 1~un1fl 2 '111i'11 
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fl4~il ............... ~.~:~.~.': ........ ~~~ ................ , 
(U14LUfl'l''tl'IJn ii::tluf11) 

~111u1tyn1"ii{1u~~11111r~e11 I~ 
\J;J..-, \111 f'lilUoii'fl~4 lil'IJ~Liia~4 llil'IJfl LLlll'IJ~~· 



4. ~1111 ~ilrn'i'tl'i'::'!flJ~ft11l111'll!lt11 i.m1'i'~1L ui.N1un!lu~1L uurn'i'L ~!l 1 ~ilm1" 
' " 

L •ih liJ ~ l'1 'i'' tlU ~' 1 mi1U'U!l''U 'i,;''Vl '1 LLi'I:: ~f'U L '\lllJ1 rl !li'l~1' L .yl!l!l ii'U 1 t1.ff u l'l!l 'U fl1'i L zj!llJ~ !lvl!l .,, tl1'lf '1 

1 ~ LLri~ft11ll1l'll!l'Uft1'Vl'i1'U rl!l'U~1 L UUfl1'i 

s. L~1'\llu1~'1lm t1'i,;''Vl., vi1rn'l!lt1'ilJn{lm1"tii'l!l111nt1~11tl rn'i''11!l1t11l1.Jl\J11>1 

vi1,1u LLi'l::rn1t1nu~1ii1 L~!l Lii111 L 'lll'lqn LOU 1 ~tl'U~fo L '\lllJ1 LLi'l::~t15i.r~,1'U'VJn l'lU~'il ::L oU1"1VJ1n1'i 

t1nmi,1uL zj!l"~!l L Ylll 1~Ln1111'111lJtii'1!l111nt11 urn1vi1,1u 
- v • d 4 ·' , ... "1 6. 1'1)1'iJi'l!l'U'i1tli'l::L!JtJ111mUl'l11lJYl'i'!llJ'U!l' Ll'l'i!l,lJ!J LLi'l::!J umru'Vl L 'If L 'U n1'i 

' 
~1Lilu,1u 1111tJiiL~1'\llu1~'1lmt1'i,;''Vl., LlJu~l'l1'Ul'llJ 

" ' ..., <>I nl t'o <V ..., d ""' II 

7. 'il111 Ll'l'itJlJ LLi'l~i>1)1'iJi'l!l'U~ u nWH'l1'\ll'i''U L 'lll'l qrnou L YlllLl'l'i'tllJl'l11lJ'Vl'i!llJ 
0 ..... - ..., JI 

'11'\ll'i''UL'\111>1\lnLO'U 111''\.J 
' ' 

'i'1vl'U L Viii' '11w' 111. u~u~1m,m'i1>1i'l!li1i'i'::tJ::L 1i'l11 un1'>~1L uu,1u 

~fl L zj!llJ 1111tin1 'iU'i:: '11'\.J 'llfl l'l11lJ~1 lJ:ilfl LLi'I:: Ll'l~ tJlJl'l11lJ'VI ~ fllJ~1lJ tl'U L '111'1fl1>1i'l1'\ll m 'ilJ '1'i'U1~/ 
' ' 

'lllii1 t1'1ut11'iL 'Vl1'11li1'i'run tJ 1 uvfo,~u 
U'i::'11'U'llfll'l11lJ ~1lJ:ihi LLi'I:: Ll'l~ tllJ l'l11lJYl~fllJ~1lJtl'U L 'i 'YI tJ1'U1'1 '\II~ !l 

' v Q 1 v Q ' • __, 1"" .I' d '1(11'\.JYIti1'U 1 i'I Ln i'I Ll'l ti' U n1'i'il111 Ll'l 'i' tllJ'i'(1YI tl1'U1'1/YI tl1'U1 i'I !l ti 1,U fl ti 1 l'lU '11'i!l' 1 L UYIU 'Vl 
C> q L d...a d I a.I t I fl/ .... 

m L 'U 'U'1U 1'1'1!l111'll1''WtJ~L1'11'VllJ fl1'i L 'llfllJ 111!ln'U'Vl !l'1' fl1'lf L111lJ 

Ll'l~!l,vl'UL'Vlil'~'Ll'liiLL~' (Dry Chemical Fire Extinguisher) 'ii1u1u 

2 '!!111 '11'i'fl,111.u~u~t15mi'1u1>1'1fll1l':rntJ::ni'l1 
Lfl~!l,M'i'1'ili'111tl'l"1run1'!f (Gas Detector) 'ii1u1u 1'!!1111u~u~ 

ti 5t1~~ 1'\.J L zj!llJ~flvl!l<i' tl1'lJ "1 

~ 111iK,i'.11 m~ !JU LLi'I ::'i11 L'l<i~ n'lll~fl LU-Mfl !l'U n~ M'U'i L1 ru fa tl'i !l'U ~vi1~ 1U 
1 d d ~"f Q.J II nl G.J 1 .,/ V W 

MllL'll!llJL'Vlflufl'nu'ljl'll'li'IJl1tlUfln LLi'l::l'lfl' u'i::'11u~1unt1 Gas Control 'UL'i'fl~'U!l,fl11lJ111U'11fl,fl1'lJ'1 

1 uvifl'11 ru::vi1m'i~m zj!l" L Ylfl 1~l'l11lJvl'Ufl~1 u·ih'~ ri1'!llu111 LLi'I:: LL~' L1i'l1L~lJtliu-~u<j111'11fl,,1u 
Ji'do..,. ""'do 1d ''""""' 
'VIU'VlmLU'Ufi1'i : 'U'i'L1ruVl'Vl1fl1'i'M!lb'll!llJ'Vlfl'1~fl1'lf"1 L111lJ 

0 ""' ' Cl l fl/ 

'i'ZEIZL 1i'11mLU'Un1'i' : Mi'l!l111'i'::EJ::L1'111'1!lb'!JfllJVl!lfl1'!f 

• 

0 

(ll) '1U11~vl!li'l'~~!l''l!111 0 
1. ~1111 ~iin1'iM'i'1'il'1!l'U'1Jl1'Vl'll<M'i'mL \JR L<J LLi'l:rntlmru1um·rnn1 ~<J ~1 u 

'1Jl1'VI ~'VlfalJ L oU'1UrlflUL~lJ,1U ' " 

'1i'l!l111nmt15t1~'1u 

2. 

3. 

M'i'1'il'1!l'U 1" "l ~"~'n 111'1111, '\ll~'ill'l'U!ltl 1 u.,::a::~ !l1'il Ln111ilu1>1'i'1t1'i11n rn'i' t1nvi<J 
" . 

fl1'Ul'llJL~~tlfimi,1U'11lJ'\11"1fiU'i'.ti't1 'i'!l~LYJ1~Ut11~~"tiu LLm: Ear Pluo 
' '\J ~ , :'.> 

Jtdo .... .,. do , ,, 
VIUVImLuum'i' : t1'i'nruvi'V!1nTmnVI!li'l,'1'i'fl,'1ll1I 

" ' 
'i'ZEJ::L 1i'l1~1L ilum'i' : 1>1'1!lm::t1::nmt1n'Vi!li'l'tj~!l''l!l1I 

•• 11. .................................... n.41.L1M,i.,.. ......................................... . \1~1 
/Li"""'(\ I"// ( 

fi.:1~£1 ................................................................... . 

(u1~'i'11'lul1a'l.li\.1-uicy E.i1L"11'1~'1''11ru'1) 

~ii1U'UJn1nl~M1'1'lf'l'l'~n1'1' 

\J~od .... fla-fl Li)Uil111 1 \'i1n~ Uf\:: ti~od'r1 flRW Lilut:i1i'i 2 \'i11i111 
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.. 
,... 

) 

- . ·----------:........;,:,._~-- ·-------·---~---__ ---......,._,.._,,, 

( '!l) ~1'1J11~viail~ih'll1ni11Piv~ nu'i11a1'irui.J111f'l~'IJ "l • 
-~. ·' 'l-'~' • .Ii" .j.j. 1. \J'l1'1'V\"1 t1184uW<l1U u l'J4VIU11'J41UL'i11'iJ'il4W\J'U<l11i1'l(lJu bilf'l'V\ Ln!'J1'1J'il' • 

1111l.J LL u1114vi mi4ti1'1J "1 'iJ'i14 Lfl'l4fl1'l L ~'il'IJ'ilVl'l1'UoU'ill.J<l'l1EJ<i:: Lii EJm~\J'U<111i1'lruiJ1fl fl l'i1 Lb VIU4 • • 
'l ~ ~ 'lJ f111l.Ji'i fl LL<!:: Lb u 1'V\14iii'1U1'111 l.J ti <I 'ii t1I .tl l'J 1ufl1'lU fl ti~ 41U 1 nli' VI~ 'ii 'ii 1 'ii fl 'l ~VI 'lJ tl'U 'l ~ 'lJ 'lJ 

a101'l(\jtJLfl Aviw'U 1 utl'il'l0u ri<1u L off1til1 L ilu fl1'l 

2. 'U~,;'V\ "1 ili'<1,~t11 h'iil L ~1VIU1~ f11'Ufll.Jfl1 'lvl141U'IJ'il'\J~,;Vl1\JL Vll.11 'ii ci14 
' 

1nMlvi L ~'ii 1 Vfilm1l.l'l~lJt11'l~1'4l.11fl~u 'l1"1~4fl1'l~t11>11l.J~<lfl'l~VJ'UBUL ~'il4l.11'il1nfl1'l114vi<Jci4ti1'1J"1 
LL<l~V11flW\JD 'lJVl1Vl~'ilf'l11l.J L~ l'JVl1 miivi~u 1 VlL ~4U'l~<l1U~11JLLm 'iJU'lJVl1 Lt11 l'J L ~1 

d I I W d "" !.I !.I V 0 ""' ""' U 

3. Ll.J'il11~'V\'il<l~fl1'1J"1 L<l'l'ilL'll'J'U'l'ill'JLL<l1 t11'il~Vl1fl1'l!ll.Jt11Un<l'U LL<l~V1<14fl1'l 
~I Ir.I 'I I I !.I !.I alo,14 ,Jf.J1 Jf..J1 !.I 

n<i\Jw~'V\ 'ii<\' fl1'1J., b 1JLLlil<l~'IJ14LL<l1 'il~t11'il~t11 LL<! LL<!~ u'l'Uf1U<lfl1WWU'Vl UL '1Jlil'V\1~LL<l~WU'Vln'il<l'l1~ • 
-&1 fl'l11 L mnli' LA l'J~ tl\J'1fl1W L~l.JVl~'il~ffl1 L~l.J.l111'JV1li'4ri'ila'i'1~ LLli'1 L<l~'il Lt11 l'J L ~1 Ll'l1'!1a t'llli14 'l ~ Liit11'il1 fl 

fl1'l n<1a'i'14iii''il~U1'ii'ilfl'il1 fl ~uvi1 Vf Vll.lt11 'l1l.J~~ ~ t11~4U1 l'J L~ 'ii u LL<! ~ft 'lJli' n1'1ru LL u111~vi<1a~ n 1'1J "1 

1Vfa1l.l1'lm'i1u1ili''li't11L'il'U 
.J'..io.... ... .J'.J I llY 11.1.cd ""'I _fi' d 
'Vi'U'Vlt111 L 'UUfl1'j : \J'lL1(1JWU'V\11~Vl'il<l4 fl1'1J "1 n<JLfl l'J4fl'U'V\'il<l151'l(\jrnll fl'ilU 'l 

.. ... 1 .., 

'i~El~L1<11\il1LU'Ufl1'l : '1<1'ilt11'l~l'J~fl'il<l'l1~ 

('11) ~1U Commissioning 

i. ~tlfl'U°1141u1 u'IJru~m -Vn1'1l1u1mb'ilu 1cimml'lfl1EJt uvi<1a4n1'1J., ri<1uvi'i1~ 
til1Lilum'l~1CJti1'1J ili'<14ml.11aeit1mru\J<14nm~1M L'liu Ear Plug L'U'llru~tlfl'U°1i,1u 

~uvilii1 L UUfl1'j : 'U~L 1ruvit1ci 'ill'J n1'1J 1 u Llil'lL 'ilU'il 'ilff\J1flvl'ilci4 n1'1J., 

'i~l'J~L1a1lii1LilUfl1'l : 'iJru~~vi1fl1'l Commissioning 

(ru) ili'1'Uf111l.JU<l'ilt11lll'JbL<l~fl1'lU'il~rlU'illliiLVllll\l1n\Jf'lf'l<lvi 3 . ' . 
1. fl1'l~\il~4U 1 l'JL~ 'ilU LL<\ t114l'i1 LLVIU4 LL U1114vl'iicl4n1'1J LL<!~ L 'U'il fl 'V\'l Fl'ViVi 

L Ufl1'lLL~'LVllilllnLOU •• 
.K-=:io,.. ,Jf.J, "'1 
'ViU'Vlt111L'IJUfl1'l : WU'V\fl'il<l'l14 fl'l4fl1'l 

O Q I !.I 

'l~!'l~L1a1t111L'IJ'Un1'l : t11<1<1t11"'l~EJ~n<1a'l14 

ccy) fl1'l'U'U !'i'1mLa::m'l~ vi u1uvi<J il~n1'll., 

1. ~t11Lnuvi<11 uli'fl1'1ru::vi~1uL V1m 1ili'111fl<1~ Hn'U'U~,;'Vl., LL<i~'il~ili'<1~t11Lrn<1ci1~~ • • d .::t .J ""> ..,. <v I 

L 'Vi'ilVl<I nL<l l'J,fl1'lLnt11f111l.J LOI l'JVl1 l'J fl'U'V\'il 

2. ili'<MU1'U1at11'l<14vi<1 1 iif1il(.,~~'Uri<1uvi'il~i11vi<1a4114 'l1l.1~4~t11V1Te1tl n"'lru 
' ' 

'11V11'U\J m nu fl1'l~4'Vl<l 1 l'J'll'il4n'il~vi'ii11.1 LL u1vi <1vi114 L limnu L ~'ii 1 Vi LL u L 'ill1fl1'lftl.J~<l"'l~Vll14vi 'ii tl'U Hf 
~ 

"'l'il~vl'ililf'l11l.JlJUf'l4 

3. m"'lci~fiu'*uviV1li'~fl1'lri<1a'i'1~ 1 Vf'U~,;VI., Ln'U1'avilli1~ '1 'l1l.Jii~'iJEJ~l.J<ii.i<1EJ ' . 
\ll1~'1 L VlL ~l'J'U{<Jl'Jrl'iJUfi~l.J'il'U.;f uvi 

.. ~ ................................ ??. .. ~~ ............................................... . 
(u1.ia11wiat11u'll1ty 0/l\"lll'l~'l'iru,;) 

~ii1u1fln1'1'\J~l11'1'11'1'1''1ln1,. 

i.m;\'1 riatl \ijua1{11 '11rifl ua:: u1~\'1 riaif! \iiua1{1 2 '11rift 
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(U1'1L\lf!'i'lltm A::tlu~1) -11 
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tf;~l'I 'Viu fltl\liflf-1 Ltl'U~Lil~~-l irnu~ LUlL\J\IUJtJvi-~10'11 



4. mul'l:1.1~-rub1'1:1.111 ~b~<Mviilli,il1'll., eJil1111'11'U~'U~vtl~ti\Ai' Lvim U'Ub'll\11 
' " ;; 

I II 1 .:; .:; J' ..f ..J d ....... I "' 1 il JI ,.J I 1 - ~ 
flill'l'i1,b 'Vl1'U'U 'Vl''U'l'1'U'Vl'Vl:l.lfl'ilfl1'i:l.lflill'l'i1' 'Ub 'll\il'Vl1,tl'U'U"il Zil~ 'U'l'1'U'Vl11' 'UL 'll\il'Vl1~ Lbi'1Zfl1'i\11\11\11' 

Ll'l~il~\ol:l.l11'1"il'i1"il'l 1'U'li1,~ilfi"ilfl1'i:l.lrJill'l~1~"ilZ1'!!~'U~i11"il'i1"il'i1.J~b1ru11'1<l'Vl1,tl'U'UL vi1J'U L yjil 1 ~bfi\11 
m1:1.1tJi;ieJl1lii' l'l lliil~~~ 'IJ"il'i hJ-:1.11 

Jfdo""" Jf..1..: q,J ""'1 v 11111 

fl 'U 'VI \111b'IJ'IJfl11 : 'l'1'U'VILfl1.J f1€H 1 l'I \1l bb i'1::: 1.J 'i b 1 ru fl il l'l 'i1' LL 'U 1'VIili.'Mfl1'll "1 

'llil,1m,m1 

'i:::l'IZb11'111il1LU'IJfl1'i : \ill'1il\11Wl'l::b1mrJill'l~1' 

( 4.2) :1.11\11 'ifl1'i9\\11 \111 :IJ\11'i'l'il"<lil\J t.11'1fl'iZ'l'l\J~'Lb1 \11 ti'il :I.I 
v d v 

\11'll'IJ\11'i1"il1\11 l'lii9ieJiJ91b1'1\11 
' ' 

fl1'iL~UU11'1 
~ 0 

fl1'i1.J1\11 b "i11.J"i11 nfl1'i'Vl1,1'U 
Jf ..J I II 1 I Ill' 

'1'1 'U'VI fl il l'l 'i1 ''i Z\J \J'VI il l'I' fl1'll "1 
.J v 

l'ltl1'U'Vl\11'i1"il1\11 

u'U Vi rnL'" :::l'11ul'1 ii M m1 bn\11 eJu91 b \ol\11 .,, :1.11 tJ fi, 
' ' ' 

•d v 
1fffl1'i\11'iTil1\11 

•d !'1 "' .J - ' l'l1b\ol!'j 1fffl1'ibbflb'll Lbl'1Zl'l11:1.lb~l'l\ol11'J'Vlbf1\11\11il 

l'l'llll1'1'1'llil''l'1ufl,1'U 
' .,J 

1'111:1.Jtl 
..: ' v ~ ~ 

biJ'U1::1'J:::1 ill'l1,'Uill'!Ll1lil'U'1::: 1 m' \11'1ilm::l'I::: 
' v 

flill'l'i1' 

(5) 'iZl'IZL'll'111il1LU'Ufl1'i 

:1.11\11'ifl1'iUil'tl'U bLl'1::: bbm 'llt.1'1 nw'VIU~' bL 1l1lfi' ill.I: 

:1.11\11"'ifl1'i9il11 \111:1.ll1l'i1"ill'lil\Jt.1!'1 m:::'Vluii' bb 1 l1lii il:l.I: 

(6) 'Vlthv~1'U-rui1l1l'llil1.J 

' v 
\111'1il\11'iZl'J:::L11'11flill'i'i1' 

' v 
\111'1il\11'iZl'I:; L11'11 fl ill'l'i1' 

:1.11mm'iuil,n'Ubbl'1:::bbm'llt.11'1m:::'Vlu~~bb101iieJ:1.1: u~i;t'VI ni;i-Vl bD'Umi'l 1 <il1n01 

LLl'1:11.J~,;;VI ni;i-Vl Lfl'Uil111 2 <il1n\11 

:1.11l11W1'i9l\11l111:1.ll1l'iTill'lil1.Jt.1!'1m:-:V1uii'bL1l1lfi'il:1.1: u~i;iVJ n.i-Vl bV'Umfi 1 -;l1ti'01 

bLl'1:11.J~,;;VI ni;i-Vl Lfl'Uil111 2 <il1ni;i 

(7) 'utJ'i:::1.11ru 

l.11ll1'ifl1'iUil' tl'UbLl'1::: Lbm 'llt.11'1m:-:VJu~'bb1 i;if\ il:l.I: 
- - v :1.11\11'ifl1"'i\11\11\111:1.lll1'i1'ill'lil\Jt.11'1f1WV11.Jl'l'bL1\111'1ill.J: 

(8) m'itJ'i::bij'IJt.11" 

"'i1:1.lil ~ 1 'LI,1.JU'i:::1.11rum1 n ill'f~1' 
'i1:1.lil~ 1 'U,1.JU"'i::::l.ll Wfl1'irJill'l~1' 

1.J ~,;;'VI., u 1 bl'l'U il 'i1I'!'1 'U t.1 i;i m'itJt] uM mwbt.1 'UtJ t] UM m'i., "'" il i;i "il'Lii1 'IJ'Vl1 ~tJ l'i'l'i fl 

LL'1 ::'llil bl'l'U mL 'LI::: Iii m11U' n'1'U'U 11'! u1 I'! Lbl'1:: Lbt.1 'U'VI ~'1'11'11n1n'i'i:1.J'lf 1 &i LLm: ~' bb 1 i;if\ m.1 ~ '1'11 l1l'Ul'l'i'il'lli1:1.11 

m:1.1n1ii'il'l'1ii'"1'U LLl'1::'11U'm1'Ul'lru:::mwm1ri1n1.Jii'ilm'i'l'1li'"1'U 'Vlfl 6 b~il'U 
' ' 

.. ~ •............................. ?J. ... fo~................................................. I ,,i, 
(U14fl11\Jflil\11'U'lli'fl:I DilLVlf1~1"finl'if) 

~ii1u1vn11u';vi11l1'11.:in11 

40196 

UJ~'ltl\J 

(U1•HUfl1'lfUn fi':::t1Ufl1} 

~.J1u1ryn1,-li1uii.:iLL1\ilauJJ "' 

uj-J\1 ii'flVI Lij°uu1{ll 1 1ii111'11 LlflZ uW''lll rlt1W LE't1a1{'l 2 .-i1rlft 
'"'~''ill> 
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3. bbN'L!\J~min11ilf 1u~~bb 1'1t1a:1.1 1 u1::a::~1b ilun11 

3 .1 bbN'IJ\J~mi n11ilf 1'1J a~ fl:IJ bbi'I ::n 113'.hb'IJ~'J :IJ'!JD ~\J1::'ll1'll'IJ 
(1) 'l<l~nfl1'lLL'1:::L'l'l\11~'1 . . ' 

rn >l'i1 L il'W f11 'i''l::: uuvi 8<i'1'11'1!., '!18'1 fl.,' rn > 'ii::: ri 811:;\ ii \11m1l.l l!'l.J fl' Iii 8rn>1 oil 
wfi',,1'1.J~' 1 'W.n1flfl1'l~i1\11fl'i:::LL'11vlih €!\11'111/lfl'i'i'l.I LLl1:::fl1'i'W\1ll'l.J1Ll'l'i~'iiii'iJ 1 '1.JU'ilH 'VII'! <i'~l'lliim ~€!' . ~ 

Ci~ fill 1fl'Vl1~ Ll'!'i~'iifi'il fa l'J'i1l.I 8~1'1 'itl\111l.I 'il1 fl fl1'i<i1'iTililf1'1.J Ll'l'i'~lifi'il«~ I'll.I LLl1::: fl11l.IA\11L ~'1.Jii\8 . ~ ~ 

1A'l' fl1'i 'i1l.IVJ~ n 1'il'i1 L u'l.J fl1'i ilf 1'1.J \J'i:::'ll1«l.lw'WilLLl1::: n 1'ii1<i1 'l.J~1 l.l'll€!~\J'i:::'ll1'll'l.J wu11iJ 'i:::'ll1'll'l.J 1 'W 

~'l.J~i'ln~1u1~<i1'1.J!J~i1m1l.l'i \11nn~1l1ili1'1.J1'111l.1Ul18\11.A' tl'il 1fl fl1'iri~n1'il"1 ilf 1 m:::uuvi8 ~~'ii1LU'l.Jili8~i1 
.1- ~ ·' u u ' ·' ·' ~ J( d d .... v LL~'l.J u!]U\11fl1'l u'i:::'lJ1'1l.IW'l.Jn WU u::: u'i:::'lJ1'lJ'l.J b 'l.JW'l.J'VI LW€l'i1U'l1l.luqj'l11 ~l'lfl'i:::'VIU LLl1:::'llm'1'1.J8LL 'l.J::: 

""' .... ~ ..., ~ ' d 1 v 1 JI ..i... ti 1 
'ii 1 fl'ljl.l'll'l.J'VI L fl\11'll'l.Jl.11U 'iUUI~ LLfl b 'lJ LLl'l:::U'i'i L 'Vl1U!\!'1<11\111~ '] L Wtl 'l<IU'i:::'lJ1'lJ'l.J '1.JW'l.J'Vll.11'111l.I L '!11 'ii 

1'1l11l'J1'111l.ll \11 fl n~1 l1 LLl1:::il1'111l.l~'l.J 1 'il L~ l'J1 nu fl1'l l'i1 LU 'l.J fl1'l LLl1::: 'i:::UU 1'111l.1Ul1811lfi tl'lltl ~ 'l::: UU vi 8<i~ 
1'11'1!"1 

(2) -i'l1llJ'lh:::iMR 
d iJ" ' 1 d ' 1 ·' 1 • u v 1. Lwm '1.J'll8~'V11~ 'Wfl1'l'18'11'i'l:::'l-111~ fl'l~fl1'i LLii::: u'l:::'lJ1'lJ'W 'l.Jfl1'l'1'i'1~fl1'i'i1.Ji 

·1 11.111"" d ti II .... I 
LLl1:::1'111l.IL '!11 'ii fl1'i 'l<l'll€!1'1\11L '11'1.J 'lJ€ll.1'1LLl1:::'lJ8L'1'1.J8LL 'l.J:::\111l.lfl'i:::U1'1.Jfl1'il.ll11'1.J'i1l.I 

' v 

2. L~8l1~1~1'111l.l«l.IW'l.Jtl~~'ll€l~U~,;'Vl"1 nuncil.liJ'i:::'lJ1'll'l.J lfi11'lll.l'll'l.J l1Cl1U'l.J LL<l::: 

'11'1111N1'1.J~ LM ti1oLJ€l~ 1'WVltl~~'l.J'l1l.li~1'1'11 tll'111l.l'i\11nn~1'1'll€!~\J'i:::~1'll'l.J1 'W~'l.J~ " • 

3. L i'i€!ci~ Ll'l~l.I LL<i:::l1-LI'Ul1'4'1.JL ~.11 LL 'Vl'l.JU'i:::'ll1'll'l.J 1 'W~'Wvftilf L oLJ1l.11ilci1'1.J~1l.l 1 'Wfl1'l 

(()LL<i LL<l :::~\11\111l.I11l'i1'ill18Ufl1'il'i1L U'l.J~1'1.J 1m~m1 
.d .... .. .... 1 

4. L W8\11\11\111l.l\11'i1'ill1€!Ufl1'i\111L 'l.J'l.J~1'1.J'lJ8~ l'l'i~fl1'i 

() 
,_., J(.J._ 

3 flljl.I L u1'\<1l.111'JLL'1 :::W'IJ'VI \111 L 'l.J'Uf11'l 

m8uAiil.l~u~11'li1 300 Ll.lm 'il1nM~nm~LLu1vi8ci~n1'll"1 ncil.ILU1'l<lmt1 fi8 'lll.l'll'U 
,.,J .. .... , 1.d .. .... .. ~ , ""' , 

'11l;J'VI 6 \1111.J<l'l<l'U8~'i:::L1tl~ 'l<ll;J'VI 3, 4, 5, 9 \111U'1'11'1.J8~U11'!1'11 81L.fl€!Ll.1€l~'Ul'l'i'l1'lll1l.11 LL<i:::'1f;l1'1.J 

iJ 1::: nt1u fl1'i~€l~ "l u1'l'li1i'ln~1 
<4l 'i51'111uum1 

(4.1) 1.11\11'lfl1'iU'tl~n'ULL'1ZLLf\l'lJ~'1fl'l:::'VIU 

1. ~ 11l 1 ~il'i:::uu fl1'i1'U L~ 8~~€! ~ L~ tl'l.J 1M tl1nu1'111).1L~8 \11 ~8'1.J'll €l ~iJ'i:::'ll1'lJ'l.J 
ud u L '!'1,.., 1" €!'UL 'l.J8~l.11'il1flfl1'iW\1ll'U1 l'l'i~fl1'rnti:::L 'i~Lbfl b 'llU!\!'111 \11m 'i1 

2. ~\111 ~i1fl1'iU'i':::'ll1«l.lw'l.JBL Yim~ mL w~fii18 fl1'l'i:::~U L '11\11Q flLQ'U'lJ8~'lll.l'll'U Lb<l::: 'II , , , 

'11l.11CJLl'l'lJ1 'Yl'i~WViLL~~b '11')fl'iruLfil1lL '11')\lflLQ'UL~ t11nU'i:::UUvJ8ci~n1'lln'l'il.l'll1~1 ~nUWW1 tl~1'U~1~ '] 
'lll.l'll'l.J 1 'W~'l.Jmmi' Lfi ti~ LLl1 :::li~l1'1J h ~1'1.J'li€l~'Yl1~ fl1'i~ 11llii8~tll11'i'li8~'Yl1~ 111l'li8~'Yl1~'11~~ !ii~ Iii 81 iJ{j • v 

L ~1'l1U1~iJ1:::'lJ1«l.lw'l.J5'll€l~ 1m ~ fl1'i 

L8fll11'iL~l'Jbb W~ 

\:11t1\J'i:::'ll1ft'l.lw'Wtl' 
v • 
~'1.J1'lll.l'll'l.J " . 
ii'il fl'i'il.l~'l.J 'l ~l'f 8\11 flii'8~ nu111l1JU'i:::l1~A'!l8~l.11\11'ifl1'l<ii'~ flfl11 L l'i'Wiil'l.J 

.. ~ ............................... ?.Z::~&. 
(u1~i111uila\11'ut11'cy i1ii.LV1f1~,.-Xru'l'i') 

~ii1u1t1n1,-1.1~M1'l"11'1·Hn1,-

'li,;'l'I ii'flfi LijU'iJTf:'J 1 '1ii11it11 LUIZ \/~,;'VI O'aYJ LiJUUTi') 2 '1°1f1'lll 
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3. l'!uul'!1.p.1 rn1~1 L \l1J ih nnlJ.i 1~ '1 'lJ!N'!llJ'll1J'v1~ei,,,iJ1t1~11JL1J~1J~mlJfi11lJ 
b 'v1lJ1:!l'llJ b 'li1J fl1'l~1lJn'iln'lW'11lJL '1'11'1 rnm.lwL 'VHU 11J.i1A(\j'lJ<l~'!llJ'll1J fl1'll'IUUl'i'41Jl1i'11Jfl1'liiW1 

11i'11Jrn1i'in"11 11i'11Jl'!1i;11ru'l'lJ LL<i:;l'f1li11rutJ1:; tci'!lu.i1~ '1 L \J1J.i'1J 

4. L~ mL 'W ~-if BlJ'1-ti11l'l1'l LM tJ1 nu n1'l!li'l'llJ'll1~ LL'1:; fi11lJU'1Blilli' l'I l'f ~1~fi11lJ~ 
" " 

fi11lJ L oif1 h LL'1:! f\11lJ L zjB~lJ.ieiwuu LL<i:;ei~Fim LlilCJ~11J~BtJ'l:; Lfl'l'l'11~ 'l L 'li1J rn11'!Xm1lJiLM1'11 nu 

n1'llli'l'llJ'll1~ fi11lJ<i1AiU'lJB~U1CJ b~B1JLL 1J1vlB 'liB~'l'l1~~1il'1eiw'v111~'lllJ'll1J nu Lfi'l~fl1'lfl1'lb~l'I Lb 'W~ . ' 
oifmJ<i~1mL~1J~U 1 utJih LiJ1Jlli'1J 

( 4.2) lJ11il'mT'l~lil mlJlil'l'l'iliiilU~fl m:;'l'lu~~ LL 'lliltlillJ 
<Uc! "-' ... d d .... 0"" 

lil'll1Jlil'l1'il11il : fi11lJ fllil L 'v11J'il1 ntJ1:;'l!1'll1JLnci1nurn'llil1L1J1Jfl1'l 

n~lJLU1'v1lJ11'1 

15m1m1'il11il 

d 
fi11lJ() 

~u tJ.,:; lJ1 ru 

(5) 'j":;CJ:;L 'lfl1~11 U1Jfl1'l" 

'j:;uuvill<i~n1'll., 
Vo ll.lo<!til ti d O 

~1J1'lllJ'll1J fi'l1L'i!l1J LLil:Ol'll111J ·;:;neiun1':i 'l'IBCJ 
" ' " 
1n<i'Lfi1Nvill<i~n1'llli'l'llJ'll1~11Jwci:; 300 LlJm -;nn 

I I W u ,.1..1 
bL1J1'1'1Bl'l~fl1'll"1 (lil~'>u'l'l 2.7-4) 

v 

U'l:! Lil1J fl1'li'u~'li11l'f 1'l fi11lJ~ fi11lJ L -ii 1hLM1'11 nu 
" " tm~m1 ~flm:;'l'luvtl.11i'i'uLLm:m1LLm 'll m1lJFililL i11J 

-if B bl'l1J B LL 1J:; Lbil:;-if !l~B~ L~ CJ1J'I~ ~L 1J n~ lJ l'I '111J 

tJ1:;neium1~ Bl'J L 1Jb 'lJlilB lill'l1'v1n'i'llJl'l'l1J1~ LLil:::e'.i<tJ 1 
~ ' ' ~ 

'lllJ'lllJ 'v1U11'1~11J l'lt1TU1J/ei~Fim bLil:;tJ1:;'ll1'll1JL\J 
' JI d 

'W1J'l'l 

1 fi#~ L1JULL'ln'll!l~1i::t1:::~11\l1Jfl1'l 'v1!i'~'il1mT1J 
~11U1Jn1'l 5 tJ.ieifi#~ 111fl<ilil'l:;m:nil1~1L\l1Jn1'l 
'l1lJB ~ L 1J~utJ1:;lJ1 ru~1 L U1J m'ltJ'l:::'51tJ 

lJ11il'lfl1'lU ei~n1Jbbfl:; 11m 'lJ ~'1 n'l:::'l'IU ~~ bb11il<i'lllJ : lil'1B m:;CJ:; b1'11~11 U1Jn1'l 

lJ11il'ln1'l~lillil1lJlil 'l1'ill'IBU~fl m:::'l'lu~~ 111 lil<i'lllJ : 111.i eim:; CJ:; nm~1 L \l1J nT:; 

(6) 'v1il'll'l~11JfUi'.ilil'lJ!JU 

lJ11il 0'rn1':iUB~n1JLLil:::L1m'lJ~fln'l:;'1'1u~~ll11il<i'BlJ : u"l,;''l'l nm1 IB1JB11'l 1 'il1nlil 

Lrn:;u"l,;''l'l nm!l LB1Jll11'l 2 '51nlil 

lJ1~'m1'i~lillil1lJlil'i1'il?IBU~ilm:;'l'IU~~LL11il<i'BlJ : u"i,;''l'l nm:i LB1Jm1'l 1 '51n111 

LLfl:::u"i,;''l'l nm;i bB1Jll11'l 2 '51n111 

(7) ~utJ'l":;lJ1ru 

lJ11il'in1'>UB~n1Jlbfl:::LLm 'lJ~iln'l:::'l'IU~~Lb11il<i'BlJ : 'i1lJ!l VL 1J~UU'i :;)J 1 ru~1 L U1J fl1 'l 
" 

tJ'l:::'51tJ 

lJ11il'ln1'l~lillil1lJlil'l1'il?l!lU~flm:::'l'lu~~LL11il<i'<ilJ : 11lJ ei ti11J~utJ'i::: lJ1 ru~11 \l1J rn'l 

.. ~ •......................... ?.1.:.~~.M.. .................................................. . 
(U1'4fl11UJi'flUiu'll1ty ilfiL'i'lfl~'l"\'ltu'l'f) 

ijii1u1v nTi\JTvl11lP11.in11 

1.1;,;,, flflYl Liiue1i11 '110'11 Ufl:: \J1Jvi ilaVl Lil'Urni1 2 ~11i'fl 
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~1i1u1tyn11iK1u~.nL1V1\lt1JJ ·-...,.y~~-
.. • - ~ ~S:l-.!'·i°' 

\JNVI iiu flil\J'lifl9i'4 UIU~Liiv;.i u.ciut\ LUJltHlLt1U'1 ~1ii''11 

? 

' 

0 
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:-· 

) 

(8) n1'>tl">::Lii'Ue.J'1 

\J ~,;'VI '1 111L<'l'U!l11l'J~1'U~'1 rn1tl fiu~ lil1:1J LL~J'Utl fiu~ f111 '1 Iii fl !l Iii IJ 'UU 'l!Vl1 •rt.1'1111'1 

LL'1 :::ii!l L<'l'U !l LL u::: ~ mi1i1rn1'U'U Ll'J\J1 l'J LLfl::: LL~'UVl'i''Vj l'J1 n'ili'i'i:IJ'IJ1 ~ LLfl :::~~LL 1111i!i' !l:IJ ~~Vii' lil'Ul'l111'1J~:IJ1 
m:1Jo1n1J'Vj<1'~~1"' LLfl:::ii1i1rn1'U1'1ru:::m1im11n1nun1Jrn1\'jir~~1u Vin 6 Lili!l'U • • 

3 .2 ttNutlnm n1'iff 1ua11!1au13J mta:: ~ 113.Jtl aa 111.n v 
(1) mi'nrn">LLm:m~e.ifl 

1 u1:::EJ:::l111L n ... rn.,~1EJliiolf '1 1J:::ilrn1m11J<'l!l\J<'l!l\J<'lfl1\'j LL 'U1vi!lci~n1'1J-i LLfl:::1:::uu 

1'111:1JtlfllllilJll'J!l~LU'Utl1:::'511111:1JlJ11il'i~1'U ASME B 31.8 LLfl:::m1111~1t1~'U1 ~LMci1ii!l~ LYi!l11Xn1'i 

1111 L U'U L l'l'i' f11'ii11'111lJtl'1!llilJl l'J~ ''1 Iii !l V1~ h A lil1:1J !l1 lli1 f11 '>l111 L U'U f11'i'li!llJ LL'IJlJvl!lci~n1'1J., n1ru Lnlil 

f11'i~1 L Vlfl zj~nlln'i1)Ji;\~mh1!l11lil~fl nWVl\J~!lij'lltl1'Vj'IJ!l~'Vjirn~1'U LLfl:::tlW'IJ1'1J'U~!l~L 'U\J~L 11\J 

1ni!i' LA l'J~ 1ill 'U !lnll1 nm 'U1::: l'J :::1111 L U'U f11'iVl1 mnlil!JU'&i L Vllilvl!Jci~ n1'1J., ~1 zj~!l11Jci~ ~fl 1 iX Lnlil el'Ulil 'i1 l'J ~ !l • • 
tl1:::'1J1'1J'U~i1''l!ll1 L tl1J1 'i1lJiff~~~!l~\J~L 11\J 1ni!i'LAl'J~LL 'U1vl!lci~n1'1J "1 LLIJ'111!Jrnmn111L Vl'lf111rui;l, mi11 

IJ :::!l ~L 'U 1::: i;) \J ~1 LL~ L till~ 'i11n~1::: L~'U ii11'U1'111lJtlfl !l lilJl l'J L uuii m.h ~ Ltl'IJ !l~tl 'i:::'IJ1'IJ'U\J1,ci1'U1 u ~ ... ~ 
\111n1i.lillJ1111·rn1 '>U !l~ tl'U i;l~i!'U Ll'l'Hf111~' ~ 111'Yl1 LL~'Utlfi u~ f11'>.ili1'U !l1:U1!l'U1lJ l'J LLfl::: 1'111:1Jtl fl !l lilJl l'J 

L ~ ll1111 ti ti fiir&i !l ~1~ Ll'I ~ ~ l'l 'i'lil zj~ ll::: L U'U rn1fl 1111'111lJ L~ ci' LL '1:::ll !l~ n'U~i'I m::: Vl\J vi' 1'U !l1:U1!l 'U1iJ mLfl::: 

1'111lJ ti fl !l Iii Ji' l'J~ !l 1 ll Lii Iii~ ti 
(2) 1'1ii!Jtl">::~Hf'l 

....; .J Al.f .., ..... ........ ..J .... ~ ' .., 
L 'Vj!Jfl Iii 1'111:1JL<'I l'J~ LLfl::u !l~ n'U!l'Ulil 11 l'JLLfl::l!l\Jlil L VI Iii VI !l11J Ln Iii 'IJ'Ulil 'iJ'Vj'lJ n~1 'U • • 

~ti fiu~~1t1LLfl ni'l:::'IJ1'1J'U~i1' 'l!ll1~1'U1 ti m Vl~!l~!l ~u~ L 1ru1ni!i' LA l'J '~"' ~ 1111Lii'Un1'lci ~ 111 'll'IJ !l~ 
1 m ~ rn-, 

• L ~!l'Yl'i1\J ii~u 'l!Vl1i111u!l1:U1 !l'U1iJ l'J LLfl::: 1'111:1J t1., !l 111.n ci 1 ... w l'J :::1111Ln ... rn1 LLfl::: 

111 L tl'i Lm1:::i.1L ~!l\111 LL 'U1Vl1~ f111U!l~ n'U Lbfl::: LLm 'ti Lili!l V1' ~ nilill~ LLfl::: L VllJ1:::'1lJ 
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!.LU n.u 1L)pLb2l1:: fl ::!.l!lBb2t.l 11.L~rl.LJ.l::!.Jl.~L~vt.L~ 1 !:!» t l<l~~~rlt.!. L~vt.~qmL!.IA.» i~~ 11 ~B)Jl ~ LQ.rl!.!.Q 
• • 

ll.Ll!~f!Bytn.n.::!.t.lll. mt r1.)Jlr1.Q 1 1,A-M~!.IA. l LJl.::!.Jl. Lt;ttA t r1.r1.L1~!.LflrtBp.!.LU np. 1 ~n¥n. t l.IVlJl.l'\l!.LQLJ.l 
• n.n.::i.n._v W~1!.LULJ,A.::!.UB~V1. ~!.jl.rl._t-Jl. ~Lkl.lBµ!.LUrl.t} 1 L)p:: l>l<lt 11.Lrn tf1.V1.U Lvt.~):-1.rlt!. !.LU~!.Wl ~Bil. 

' . • • 
~ L n.rt!.!.Qll»Ll!~f!Bytt-n 11 n._vfl Lvt.fl ~mLtw l!l \J1» t B µ i>LB~rti.w i>\J LJ.A.Lrll<lJ»» t[!b211 l<l ~Bf! l!lBl.lfl t-p.~fl ~1JilUt 

~ B ~!.LU n.BU:: !. Jl.r1.Ll1 J.l 11.!l.rtii. 11. L~fl lf1.V1.r1.,V B !Jrl t~rlL t,W Bll.~r\~rl~L !l. n Jl. ·17 
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11m11 

.I 
m1m1 

'utl1:;mru 

-----------~ - ~ ~ ..... ~ ~ ~ .. ~ .. ~- ~ -· - ---· .,.._ ... ________ ......,._ ... .,,. ~-

U'UYi fl fl1'l~1 hrn'!leN n1'l!., LL<!:; rn lilil flLO'\.I~ Ln i;i;i''\.I '. 
'Vi~'ill.J.ff ,w'4ft1 L "1~i5fl11 LL ITT '!1 N<I fl 'l~ 'Yl'U ~ jj l'i 'ii 
~ti iiu1i,1'W 1 'U~'\.I~ LL<l~'!ll.J'!l'U 1mi'Lf°itM 
" :.J • 

'Ylflflf,~Lfi'1L1'11il LL<i::ft'lU'\llfl 6 L~'il'\.I , , , , 
'fll.J'il ~ 'l 'W,'Utl1:;mru~h L i:i'W f111tl1:;<J1u 

('!I) fl1'lLllT'l~1,LL '\.11vi'ila,n1'll'1 

~'!Iii ii 11Til ~'\.I~ 11' vi 'ii <I' ti 1'lf1i 'l w '!11 ~ (Pipeline 

Patrolling) lil1l.Jl.111i11.J!1'U ASME B 31.8 l11if'il 

851.2 LL<i:: 852.1 

~q 

11ifl1'l 

.I 
fl11l.J(1 

ih11'ilU1'~'~fl'\!11U1tJL&i'il'U (Pipeline Markers) 

L'i'l'il1°11LU'U1timl.Jl.111il'lli1'\.I ASME B 31.8 if'il 
Q 

851.7 

'11'l1'ilii'ilm'll.Jl'i1~11'ULL'\.1111,vl'il~'il1'iln'il 1 °11Liilil 
I I V ""' I 

l\l<lfl'W'\IJ'U L '!l'\.I fl1'lfl'ilft'l1~L 'l-1'\.l'ilLL '\.11'\IJ'il fl1'l 

lil'ilf1Lft1L~l.J fl1'l~!ilii\'\.I fl1'lvi1fl11Lf1'\!llil'l LU'Uili'\.I 

lil'l1'ilft'il'Ufl1'l Lfl~ 'il'\.I Ei' 1t11'11m~ 'il\J m1l1ni11i;i 

"1-1~'ilm1<1uLii 'il'\.l'll'il,if 'ilfl11l.J'U\JU1m&i 'il'\.I L U'Wili '\.I 

(vi1Lil'Ufl1'l'Vi~'ill.Jtl'U Pipeline Patrolling il11t1 

fl11Lii\'U L Yl1 LL<! :;'\111~'l'1 tl'\.I~) 

urn~ 4 flf~ 
(fl) f11";UT~'~f1'1!11LL '\.11\ii'ila,n1'll"1 

~ Q 

(i)'IJ'\.I 

iGfl1'l 

.I 
!'111).1(1 

.._, ' U I I fl/ .._, 

ft' Lf11ilf111UJ'Yl1'1'11'!1 'il''Yl'ilft' fl1'l!"1 LL<lrn1'lf1til L 'l!1:; 

'!l'il,iii'W~lli;i~uvi'il<i~n1'll"1 (Pipe Settlement and 

Soil Erosion) 'U~L1ru~ill'UB'il'\.I '\111~J11"1<1Vl~'il'\111' 
<11'1otl'\.I 

'1111'i1 LLl'I :;'1'' Lf11il fl1'l'Yl1til '11'!1 'ilWJ'il<f' n1'll "1 LLl'I:; 

fl1'l ti' lil L 'lf 1::'!J'il,iii'U~Ulil~'Uvl'il 
~ :: 
iJ11:: 1 fl'l~ 

( ~) n1-.i:l1'l'J'il";'iltJ~1'!1'il~vi 'ila~n1'll'1 

M'!IU - il1-.1'il'l'ilt1~1'!1'il,vi'ilci,111'll1i'l'll.J'!l1~ (Pipeline 

Leakage Surveys) L.yi'il 1 °11L uu1 Ulil1l.Jl.J11il'l.J!1'U 

ASME B 31.8 l11if'il 851.3 LLl'I:: 852.2 

lil'i1'il ?l'il'U f111i11 !il'!lm1 ft l'l Lflii 'il'Uvl 'ii (Costing 

Defect Survey) 

••~• ............................. 1.1::.!¥~............................................. I wu1 

(u1u111uti'i1tl1'u'll1'Cij eih'VlfU'f1li'N.ft) 

~01u1un1w1M11ll'l'Hn1,-

u'11i''Vl OaVl Liiut11{i 1 i1flfl ufl:: u1,;''Vl liflVl Liiuu1{i 2 'ii11i\fl 
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('ii) 

qq 
1tif11'l 

.J 
fl11lJt:1 

ii1n 'il ·rn CJ~1 iil1 CJ rn'> L~'U L -.11 1111CJ1 '11 rn'>~~ LfWI 

• ' .Jq .1.J ·' 1·' i'lil1'WLL1111'il tJlJ\il1lJ LL 'U1'Yltl'YllJf11'lL u'il f.l'ULL ufH u 

1'11~1utiULfl~ti~i1tii;i'l1'il1'111n1'1! (Gas Detector) 

{;1'11 'ii i'I ti u tn'li1'> i;i'tl<M1i'I111 Lflii ei trvi ti iil1CJn1., • • 
m1'il1'111 Voltage Gradient iii1v1u DCVG 1u 
- .J 0 I .Jcu .c!il I 0 

111'1.1 b 'W tJVl1\il1 LL Vl'U~'Yl1 i'I~ Lfl'il tl1J'YltJ'iJ1\111 Lb'i\:: 

iJ 'l ::u 1 W'tl'U 1 111'{1 ti~ LL~ 'ii \;I 'ii tJ 111fl11lJCJ11 Yi tJ 

ii111'il'ltJCJ~1 tl<1:: 1 flf~ 
1'1'11'ili'ltJ1Jf11'li1'1111'lltJ~1i'll11Lfliitiuviti 10 tJ!iiti • • • 
fl1~ 

n1'lu1'l~~n1'11'l::uuuv~nun1'l~n~tiu'tlti~vivd~n1~i • • 
VI 'l1'ili'ltl1J'l:l iii ULL 'l ~iii 'U 1 vlvh~1 '1f {l tJ ~ti 'U f11'l 

v d 

111'iJ'U 
I I 1 GI ""'..J 

• 

~n'ltl'U'llti~'Yltli'l~f11'l!ti'l'llJ'iJ11'1'Yl'i1111 Test Post . . 0 
(Pipe to Soil Potential) L ~ti 11.1Lti'U1iJVI1 lJ 

~q 

1tif11'l 

.J 
fl11lJt:1 

(5) 'l::m:L1<11ti1LU'Uf11'l 

lJ1Vl1Ji1'U NACE SP 0169 

VI 11 lli'ltJU 'llliii ULL 'l ~ ~ 'U 1 wvh ~1 olitl tl~ ti 'U f11'l 

~n~ti'W'llti~Yiv~~n1'l!r;11u'iJ1~1iil~uvci1~ 
• 

<1::L~CJl11 (Close Interval Pipe to Soil Potential 

Survey: CIPs) L~tim1'i1~11Yit1~~n1'1!"1 U~L1W 
1111i1fi1'l~~Ubb 'l~~'U 1 Y1Vl1~1n11u1mli1'U NACE 

~ 

SP 0169 

v ~ 1 • .J d v v v 1··'-~ m1'il1111 ~111 CJ 'iJ Lfl'l '1~lJtl11111::111ULL 'l ~111 'U nY't 1'!1 <l~ 

'l::uutlv~tiun1'l~n~ti'U'llti~viti~~n1'1!"1 • ...! .... ::: 
'Yl~l11 Test Post iJm~ 2 fl'l~ 

l'l'iltll11Lb'U1viti 10 tJ!iitiflf~ 

u1mrn1tl ti~ tiuLL<1:: LLm 'll~'il m:: 'YIU~~ LL 1111tf vu: V1<1v1111::<J::L1<11ti1 L ilu rn1 

u1 mrn1~111V11lJVl'l1'il i'ltiu ~'ii m::'Ylu~~ LL 1111tf tllJ: Vl'il tim::m ::L 1<11ti1 L ilurn1 

(6) VIU1CJ~1'U~1JNl11'1ltl1J 

u1mrn1tlti~ti'ULL'i\::bLm'll~'i\n'l::'Yl\J~~Lb1l11ti'tilJ: u~i;'YI nm~ LB'Utl1{11 '11ti111 

bb<1::u~,;'YI ti<1w LB'Ut11{1 2 '11ti111 

mmrn'l~l11\il1lJVl'l1'ili'ltJ1J~'iln'l::'Ylu~~bb1111ti'tJlJ: u~i;'YI nm:J LB'Utl1fi 1 '11ti111 

LL<1::u~,;'YI ti<1w LBum{1 2 '11ti111 

.. ~ •................................ 7lr..~~·············································· I ,,:;, 
('L11~fl11'Ufl'fl\l1U'llicy ElfiLV1flf!1li'tu'ti) 

~ti1u1vn11u'11'11ll'l'i~n11 

u1,;VI riflW Lijut11711 '5111'11 U.fl:: '1.1;,;VI ri'fl~ Lilut111'1 2 '11tifl. 
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rl'1l!llt.11t-~nt.,i;tt.UNt.n.t.fL~ 

(t.l!ln.Q:::!f Un.!l.tltln1t-t.n.) 

tAaJ - 8901'1:1/85 6 tOd/92:651!:1//\N:VdNH 

0952: ~);It.~ Z ~ft.l!fl.~1 ~Y);I t.\f.e_n. :::1311 1t1yt.~ 't ~}t.!!fl.~1 f:t.Y);I 14,fl!,n 

n.at.P.111 tt.Ut-tWltt.11.!,lltt.Uat.n.t.!!~ 

96/611 (lf'N!'thb1141!JG fu!-11.tl.!-f\ll,l/nt.t.llt-t.t\.) 

l.,tll1. ....................................................... ~ 'd;··~····································· ll~t-IJ 

• S"-17 ~N,!.Lltl ~J.l z-17 ~~L!.Lltl~~Jftf'!.ll 

1 LU rl.!}, L)!l;:: rl :::1::: bl11 ~L~llB µ::: rl :::1 n. t rm ,Ill!! t. 11 ~~ n, IA.:::W bll1rl.B ll l>t.1 ltlrtLltl l!I ~1LU !.ltl Lrt::: b\1111B,Ill!!t.11 ~~ 

rl.IA.i:: W bllill.1,,\111::: bl11n.).l~B(_i1LU!.ltlLrt i-17 ~~LtLltl ~~Jftf"\lll f' t t.~1LU1ltlLftrl.kV1.Lf! 

11C!~l!lt. m·~f\L~tLUfil\~[l.f\~11 [1.lll '17 

• • n.B~1 9 UIA. n.L~~~MtLLJl'>~rl.).IL1J1LUrt1W:::ruwn.L~U,ttL)li::bl11 n.L~~~Ml>~1QrtW 

Lrt~ll.LttWrl.i!l _\.VI.~~ rt B,\)l!I t. 11 ~~::: bl11 ~ Lll.rt11QW LI< MklA.rl.1111 i::bl11 rl Ln. rll n.n.L~U ,t'Lf!B )'1 ::: n. 11 B rl.ll1 B~::: bl11 

W111lf'BLVl.fu[}rl.1>1!1Bblltl L.1LU~~f'rl.111111Lltl~,(\~f'1LUbll1n.LrnL1Brl.ll1LfL L.IA..f'l:rl. 

bll1rl.(l1:::t[\tLU (B) 

• 1Lurl.!}1 L)!!T1l Lrt::: 1 ri n.~n. Lrl Brtt.t :rtB,lll!IC. ,,~~n.IA.:::Wbll1rl.Blll>t.1ltlrtLltll!l~tLUtltlLrt 

QL,l'i::tf' 
• t Lu rl.!}, L )!lf1l L rt:::r.rin.~n. tr Brtt.!. :rtB,\)l!lt. ,,~~n.IA.:::Wbll11l. w11:::bl11n.).l~Bf;<!.LUtltlLrt 

ruui:::r.rin.~ (L) 
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1. 

911';1~~.4-1 (~'il) 
m111'lm'l\1'11 u 11'1'l~m'l'l'iml~n1'lfli'fi:1J'U19i1 i.JV'~ h~ h1~1V1u'il~'l::L 1v~ 1 LL11:: h~ 1V'l~1V1u'il~'l::L1v~ 2 

'U'il~u~,;'l'I ti11Vl Lliu'iJ1511 :;hn111 LL11::u~,;'l'I ti11Vl Lliu'iJ151 2 'il1ti111 

il~l'l\h.:ryllrn'hu 
· 1Jh11,n1~ilo'~nuu.a:mi'I. 'llllah,::viu~'u.111iim.1 

li,u.1~iiil1J f: -.." ~'. .~. 

m~;ni111'1hl (!lie) - i.n nu~,;',,, i ~ mimJ;"a' All" L iJ~ a\JLL lfo,;1aa" Lii a~ 1R1,m1 Lrn:/1'!~ll 
LL•uujjimm1A11J~'LL1~ii'il1J Wu~,;'Vli LL'1,,,,li1a,11J~m~qi1~i;1J11ru1 .,r,il' 
• 1'!1n1'!U1 a,1uiia1JlJ~1'!~8B1JqJl~L '11J-l 1m1L iJ~ U\JU. UMl'i',nri11 Lii ~·a~ ~i) 

~'LL1~iia1Jm;n1;,,,~mVia~Lvi11J1mm;~n11'!1J~'l1l1J11a,1un11'iLm1:il 
"" "'"\'lu~' LL 1 ~ii a1J~1.Hum 11J L '1u'l!au 'l 1 LLii1 1 ~,,,Ii, a'1uiiauiJ~,,,~a 

... ., "ti ... .. "' 1 c1. ~n ,, · :: a1Jqi1mu1J~U.1J,tm 1Jlum1J1'!amnru'llu.a:L,e1J 'llV1n1>11J~ 1 un!]>11J1auui 
~el iJ ,,{w1~' 1 ~;i'~vi1'11 L \Jln11L \]~ U\JLL iJa' .,r,nri11'1i1,A1J~foll~LL ~' 11U.,),1 ~ 
ihi1rn1uulau1aLLa:ull1J\'l~"a1n;5;;1J'111~LLa"~'Ln~iia1JL~ll\'1'1U -·-- --·-.. ------·----·-----··· --------------:-:r------------ -

• mn>1'li1a,1ueuWi>1~ll!l\J!U1 ~L ilu'i1m1L UoU\JLL ua,..r,nri11a11Jm:viu ~a 
311:1h"1'ru1\J11~'1\Jn1 ;'j L~; 1 :ii •an; :l'lU~' LL 1~ i\'a!J m~'ff u R111J L ilu'lla U 11 
LLii11~,.,J1a,1uiia1JWi,,,~aauqi1~ ii'~a,;w,1um1LiJ~amLua,..r,nri111~ 
a1uM 1\J\J L UU1 ~LL a': U.•IJl'l~~ U1n15'11J'l11~ u.a: ~' U.1~i\' olJ L ~a Lil\Jo 1 ~ 
A ru: m·rn n 11ii'li1u1qin11i; 1J11ru 111a'1\J m 1'i L m1:il" a "'"\'1 u~' u.1 ~ i\'a lJ 

(R'l!n.) 'll~~L~a·1oifa, 1 ~R111JL '11J'll8UU1:naurieuoi1 L U\Jn11L U~U\JLL ua' u.a: 
Liia LR1'~111AfUo\JWi1'~8~\JfU1~ 1 ~ijn11LU~U\JLL ua' 1 ~,,,UW'1\J~o\JWi1'~8 
8\J qJ1 ~LL ,r, ~an 1'1 L iJ~ a \J :L tjM .,r, nri111~.;1i1n'1\J\J1 ~U1 ~LL~" u.~u 

: ... ..: " ...i 
m"a1n;5;1~'1f1~ua•a,u.1~a~m,,a\'111u 

- Lif~u~,;'Vli 1mB\Jmwii\.i11-;;uu:;fmi,/i~'if-~ 1u~,f,;-,~m~viBri,ii1'1fG'11J'l!1~1tjiJ,-
L;,tvh'l1,,,ua<>:Lia' 1 ua:1;,11'1.Yh,.,1JB<>•Lia' 2'lfa,uWvii1~nuuWvi iJ~vi. 
~111'~ (~m'llu) L\J1Jii~ua'i'u~~'lfau11J~1'1ih~ii1JLm,ni1u.i\'1 u~il'li ll•lfB,LL'1' 
m11a1Jm11Jill'1B1:~~ari,ii1'lfi ..r,nri11 ua:m11J~u~~'llauuiju1\m1Jmmn11 
~1~111J1:a:~1Lii1Jn11'ifa,uWl'l u~\'1. ~111'~ (1Jm'lf1J) 1~a1il'n<i1Ju1~u1mrn: 
LL•1Jl'lfvm1n;5;;1J'lf1~LLa:~'LL1~iia1Jm1u1~m~1 

fl-ll~il ........................................................ ~.:~). .. ,,.,;. 'W~1 

(u1.:ia11wiflt.11'u111'ty tiiil'i1fl~n1rn'ti'J 

~D1u1an1'iu~11lft1"-11n11 

uW'll tlaW lih.1e1i11 '1'1Ji'ft \Lfl:: uN°'l'l iiflW ,ijuD1{1 2 \l1iifl 

52196 

un~nm.J 

2560 

'•·· ..... 1 1:a:mmhLuun11 •u • 
amUVlll~LUUn11 -~~nl~fttfi)\J -

- ~aa~LLm11,vieri,1h11i ~aa~wa:na1riaa{1, u~~vi fi'r1W i8utJ1i11 
ua:~hLU\Jn11 ~111'~ u.a:uWvi naYi 

iiluu1TI 2 1ii1t1111 

lo-·---- - - --- - ---· r---·--- -
r-~~,;l'l ~a~--~~~-~f-1--- ~aa~um11,viari,ii1'1fi ~aam:a:L1mrim1{1, 

LLa"oi1Liium; lii1ri'lil ua~1.J~~'VI na-A 
c ..... 0 ... LllU81'1 2 llln~ 

- - --·-- . ~ -- .. - --- ·-·· - -· ·--- ·--·-··-·-- -·--- -- -----·-
- ~aa~LLU11i<viaa,li1'lfi ~aa~wa:na1riea{1, u!,;'\'1 nafi Le\Jol{i 1 

LLo•oi1LU\Jn11 '11ti'~ Llr\~\J~"lf'YI n"l1 
tfl'UB1-f1 2 '11ti'~ 

a-11:tfti .................................. f.~ .. ~.:.: ....... ~'.:::.~ ............................... . 
(U1'3\Uft1"Wn ft::\lu111) 

~il1u1tynTifl1u~4\l 1fltli111 

u~-JM Vi11 l'l(lu'li'aif4 te'\J~\iia~-11 uauol 1uslU";JUlt1,i \l1ilft 
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l'J1':i1~'VI 4-2 

:IJ1l'J':in1':iU'il~n'\JLb~::bbm 'IJ~~ O':iZ'Vl'U~ ~bb 'll'J%imJ :;::u::riei~~1~ Lfl':i~n1':ivieifii~n1'lfli':i':ilJ'iJ1 ~1 ti er~ h~ 1vJVITVl'U'il~':i::b1 u~ 1 bb~:: h~ 1vJVITVl'lJ'il~':i::b1v~ 2 

'!Jei~'U~~'VI ri'mll Lfilum{11 '11nl'I bb~::'U~~'VI nm1l Lfiluei1{1 2 '11nl'I 

£l -3f;'tl7.~nt1uti1u: 
-~.LL~~i\'iJil 

L ~rumwmmA 

-"t'·, .. ~.,,., 1 ,..::!::..d'-,~~~-·.··_.' _,_· J, " ':...; ;, •.. ,f._,P;,,__~,.~, _ ,"'!r'_~>c.11_,,;~·1o~-·,_:,., 
~1' ;t1.l:t'~.t1"r\b~i1v~fliJfLazL(nt:Ur.i'flQ'i~ili:J~~1;;i\'ai'.J~- ~-- ~~ffn~U~fiqLUUFp"i~ , ~\. j;f~~~VzL1ilqfi~1'3tJn11~,.~ ~~~-~~;17~·~,'1~1117'~,. 

;·"'\.:.~·- ,,,,.:,::;r,y;-~.'t-·~ .. '..:·~-·"'4,~,·A'·:r.~--·"·:.,0' -' · -··· ··:--·.~~,~,,.. -·· :::_,;:~·~-~ .," ... ,:, -. ·' ;:,:-;.,:-~·.··~_2.Y-?·; ..... -·:;'t~-~ ,"C<. 

- mu~lJh\'~foL "1lJ1ii~mlJtl1u~L 1ru~u~~~Li'.Jm.1u1~u LLa•L'1'1Jl'11•RlJ1J1R~- ~all~~m11•villri•_ ih~J ~all~wvzL1a1rilla{1• u~,;'\'I ti'aw LB1Jll1{'i 1 
1uu~L1ru1niiL~V.~\J~nlla{1<llV1•UllV11Jaz 2 R~• mru~~~ua•llll•a•11'L~lJ 'hn~ LLH•UW\'I naw 
.i1u11JR~•1um1u~l'fwtl1 L~lla~nm'1•m•111v~ll•~ua•lle• ' " Liium{'i 2 .i1ti'~ 

::--~:;-~~-~11lJL~11~u1~l'ln1'a~neafo~ll•lm•m11~u~\J~'l11J~ubi11'Liiu 30- - ~ae~L~;;:;:;:;•vieri•ii1;, ~all~Wv•nmriea{1• 
nlaLlJm~eoff1lll• Lia~ 1 \J~~~i\'11ubJ1 >iLn\J 80 fifam~1~e-i'1 llJ~ \'f~lllJ~~~<ths 

\J~'M'VI ti'ft~ L8uv1{11 

,j1fi'~ LLa•u%'\'I ti'aVl 
0 ., ..: ... JI ..J ' ., 

l----~~_t:l_~_fl11lJL11Um_~!!__IJ_l'lnea1~_ --------------------·-t _ 
- m~~uri<1a ~ 1 u n11rifla{1• ~u~~m1J1WW< n w111 s i<1e ~n,.,liuuu~1~~1111 ;(e•~ - ~ae~u u111<vieri<ii1'lli 

t8uu1{1 2 -;J1t1vi -----+- -
(;lft8Vl'i~a~L1a1rlt1a~1~ I \J~,;VI na~ Lilut11TI 1 

m~tJ~R~lJL~ nn n11~uiJ1 V\'lnA# • L ~8Ull< ~\Jn11 ~ni.la Ui.l~fl~< m•111 V~ ow ~uri< ~1if~ ~azu'iiil'I ti'aw . ~ t ..... ~all~Lauvrn mua111 2 ~1n~ 
~- -n~~ea{1~~~u~~Ltl~ 11'Li'.l;;u1~u1uu~rnu~11•rill~f,~~~u1i1• 1 uail~Li'.J~ - ~an~LL~111•-;:J;;-a•ii1'lli ~aem•v•na1rina{1• u~,;'\'l ti'aw Laum{'i 1 

i.lU1~UWfalJtl\J~ae~LL\J1 LLa•L~811~viaui\'1La~111 whnaui\uV\ ~1tl~ LLH•U'iif\'I naVi 

------ -- ------------------------- x:_;;rr--------------· 
- ila•n1JLM1'1~1JL"1Uv1 L~1'11Aau "11mR1'1m1v ~~~i\'n1~ria1J1!11neen111nl'f1J~ I - ~ae~LL1J111<vimi<ii1'lli 

L8uu1{i 2 ;j1ti'fl ------------t---;;----
\j]ft()V\"j~tJ~L1a1iitJ'1~1'3 I 'Uji:f'Yl ti'ati Lflua1{i 1 

neafo 

·---------------------------·----------------- -----·--t---------t----------
- lii'uLR~ll<S1JL•h1nA~•Liim~n1ifo1u,.,~mifo~e~ - ~an~um11<vieri<li1~i I ~ae~1•v•L1mriea{1< 

- --- -------d--~-------;;---~----;.-----,.,-.;---,,------ ~---;;-1 ~---. --r----------. .-.;;---·t--------~--;;-
- m1~aarnA1a<lJmma<11mLm•Lma<s1J~11.mv 1 uaml'f~LLazmelJ ~•1uamalJa - ~ae~LL\J111<\'lea•m~i ~ae~1•vznmnaa11• . . 

~1ti'~ ua•u'iiil'I ti'aw 
..: ..... . .., 

Lfl\Jll111 2 i11fl~ 
\J~~ nail LBua1i11 
\i1n'fl ua~u~ifl'l ti'a~ 

Lfl'UB1-f1 2 -;)1f1111 

\J~,;VI ri';;,VI LBua1{i 1 

.i1ti'~ ua•u%'1'1 ti'aw 
"' ..... . .., Lll\Jll111 2 i11fl~ 

/.'_~ 
••~•-----------------------------------------------------------lf .. ::;P.A .. , __ ._, __ .. ____________________________________________________________________ _ mh 

(u1..,a11uliat.11'u'll1ty aikwflqn1ru'1) 

~ii1u1un1wl'M1,ltn~n11' 

1.J~-d~ fifl~ ~~\Ja1i1 1 '1°1ii'P1 U.fl:: UTI9'VI rlfl'1 L~\Ja1-fi 2 '11rlfl 
RNP/ENV/RT5928/P01958/RT068 _revl 
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UJlf'ltl\J 

2560 

(U1>llUfl"j'UUn ii::tlut11} 

~+iu1tyn1,-«i1u~..:iu111li't1ll 

1JM i111 rn1u'li'fli..:i LUUiliia1.:i lU1uft lUHU\IWm{ ;,i1ilt1 

" 
" 

" ' 
1! 
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m':i1~~ 4-2 (~ei) 
lJ1twm1':iuei~nmb11zbbtil.'!l1-111n':iz'Vlu~~witilt1eilJ ':izuzrim1~1~ Lfl':i~m':iviml~n1'llii':i':i11'!11~lt.1ii'~h~1vlwTl'luei~':izb1u~ 1 bmzh~1'1'lwTl'l'l.JeJ~':izL1u~ 2 

'!lei~u~~'Vl nii-W b~'l.1011111 .i1ntil uiizu~~'Vl nii-W L~uei111 2 .i1ntil 
v.:iftt1-s:nntJ9!1u 

~4U1~iflllJ 
2. taa~ 

1J1~1n1~a~nuLia:um'llrrnn1:'1'1u~4tL111i\'a1J 

'll1:'1f1l11Jwuli11 a a: L~ a~ u~u ni,riaa{1~ hi'numJ1a•1u~L~a1-i'•• L 'liu amu 
'll1:nilum11uL'lf•••a1,,,mwa,u1~ a•rlmtJnma•ri1uVia•flu iiu1'!!1J'l!\J Lilui>lu 
vi11uLi'lum,ii1•,,,~1mh~uaa '1 L~a\J ria~1i•11J1u;;u~ • ' 

-:-· i\-~~;~~ rla;f~~ ri a 1 ~ti\~ Lii~'vi'' u'lnru~u~u am 'If~• •a-1~ ~;,~a1u1~ h\' 
lii1Luun11rnvn:'lhma1na1•i'u (08.00-18.00 u.) ~,if vmi'ui\~n~11J~i>la• 
lii1L uum,~m ~., l•a LR1'm,i>l••LL~•LL~1Jm,lii1L uu•1u 1 Vliiu1'!!1J'lfuVia•flu ua: 
mJ1a•1u1u;;uvlll'i-l'um1uii1•'1u1aEi1•uav 1 L~au • ' 
~,,,,:S~n1~~~.LL~\JO~,ri;~~~~~;~~~11J~'l~1~~;~1~~.a-;,,J,.~~"i;~~L;~1vi; 
ri•ih'lli L'liu mm'l1Jvi1,,,,m,,,,mma'lf 224 u'lL1ru KP 0+606 uazmm'lll'l'l1~Lii1 

L'lf•~~a1,,,m11J1 uforu KP 2+ 730 ~·i>l••Wlj 11va:L£a~~li1ri'(\1~1'1 11JLL•M1\J 
L'liu wv:na111J011riaa{1•11•viauuu~~Lu~~1hmm mi1J'Wa:mn1um11iiM1m 
'l1Jm• ua:u~•u~um1li1mvm11Ja:mn'lfmLR1'm,011~~L~~v1J~~,•1nu'lnru~~ 
~IJ1u'lnru1n<l'Lfim11hi'uviu1umril~ilm1tilnau~•riaa{1,v\,nii1; ' 
ti1mm w v: ~; aitJ-5llii~1u 'lfil;q;J~llii,1ufuu'lL1ru~il LR ~~;.Yn1tiia~ i;· 1 ivi1•1u 
1vi'WL1iu 8 -tt'1l1J,~ili'u LLa•~~1i:iii~'lln1nli1a•nu Ail Ear Plug ,,,~il Ear Muff ~il 
mm~1u LLa:ilRrua1Jlliililuilvni1~nni.1mati1'11J~ Ail a1m1na~1:vi'uLiia•a• . ' "' 
15 ua: 25 L~~Lua(Lll) mmhvi'u 

•• .. -1f-;- r--:;- .:, .,. ,,j,.. - ·-I - I ll' ;:. -... :.-- - -· ·-· ":: -··-

~~ ••n 1LL "1•n UL a a•'lnm11u, nruvi1J m 111• vma• n1'If1 m a1Gn11 L ~1 :ail ~u ,nru 
tiilri•~ KP 5+266 Lrn:'iii'lf~Lu~u'lnru KP 6+023 ~ilm11Ja,.1n1:vi'u;;u~u1~ 
Uaan-i1 4.0 LIJm L~aLiiv;~uta?n1ifi'5~LU\JLL~\JLa'1:~iim;IJ,,,\J1'll~:IJ1tJJ 0.64 

~~fo1Jm (Steel 24 ga) ~ul'll 1ii~ii~1n11~1\!Liia01,ri•~1utvi1nu 18 L~~Lua(Lil) 

1-1~ili'a~~u1 ~iim11J51m1n1u011a~LiimLvi1nu 

J 'It~ fl.:J'llil ........................................................ 'f'-"·;,,;; ........................................................................................... . ,ru, 

(U1.:Jfl11UJi'fltl1\11lity 'Eliit'VIPl~1itu.,;') 

~ii1u1t1n11u~'M11 lP11.:in11 

tJ~\1 naw tiiuv1ii 1 .iin~ LLfl::' ,,1n;,., r1f1Yl Wuv1i1 2 ~,n,. 

RNP/ENV/RT 5928/PO 1958/RT068 _revl 0 

54196 

UJ'l:f1t.IU 

2560 

.... -amU'l'lfl.1LUU011 1:s:L'la1ft1L'ilun1"i 

- ~ail~LL\J111,villri•ti1'l!i ~a•~~=~•na1ri•a{1, 

- ~ailmm111•viilci•ri1'l!1 ~~-~,zv:na1ria571• 

-·--- -··-- -· ;-·,-;;·---t ·--·-·- ·--~-~-· 
- ~~-~LL\J111•"1illl•01'lli ~ail~,ZV•L1a10il5,1• 

- ~~V~LL\J111•viari•ti1'1fi 

- ~~·~ll\J111•viilri•ti1~1 

~a•~,•v:na1ri!l5{1, 

~ail~1:vzna11foa-i'1• 

(u1.:inJ111'iWn Pi::\lu111) 

~-d1u1tyn11ft1uii.:iu1ftiiilu 

'aWil~'Uvu . . 
uWl'l nm1 Lfl\Jil1{'i 1 
~1n~ aa:u~,;'vi naVi 

LiJ'Ufl1i1 2 "11i)i;i 

u'5~Vl nrin LBuv1{11 
11°1ti'~ ua:uWvi n~Vi 

LBuu1f1 2 ;j1fi'vi 

--- ·-·--·-- --- --
uWvi naVI Lfl\Jil1{'i 1 
~1n~ Lta:u~iJ'.1'1 nafi 

Lfluu1f1 2 ,j°1n'i;i 

u~il'.'l'I naVI tiluil1-i'i 1 
~,Ii'~ ua:uW.., naVi 

Lflua1ii 2 "\i1t1i;i 

__ ,, __ ---- -- -

u~,;'Vl ri'aTl LVuv1fi 1 
\\'1t1vi u.a~u~,;,, rla~ 

LBurni1 2 ;;i10'V1 

uM ~lJ ftl1Ui°fl€.:i mu~tila~.:i UilUft tUJ\\J'ijDJ'IJli .i1!i'f1 

0 
, 

' 



,_ 

91T'i1~Vi 4-2 (Wll) 

"19l':in1':iUll~nm1a::1Lii1'll~<1n':i::'Vlu~~11191am.1 1::v::rim1i1~ Lfl':i~mwimf~i'i1'llii':i':i"'ll1~1tlv~h~1vlvhv1t.1ll~':i::L1v~ 1 ua::h~lvlilTv1uei~':i::11EJ~ 2 

'!JB~\J~~'VI fi'm:j L5t.1ei1{:J 1 'iJ1fi'91 LL<J::\J~~'VI nmll L5t.1ei1{:J 2 'il1flfl 
il~R\l~:inmiiil1'!J 

~~Ll1liia~~ 
2. 1iiv~ (~e) 

3. 'Vl~vm1n~~'!J 

. ·i11~!n~~~if#~~~~~1l\i;l'!i'~am•'Vlu~~L~'.lli'~l!IJ . 
" -_.,, , ··-- •. ."!• ••• -

~~ ~~ ~1 LL \'l~ir 'lJ L~ v~it1 A~11\J~ L .~~ jj n1 ~11~vi" ri~ Ii 1 ~, iii1 v 'iiini~~ ~ Lil ~\J ~ L 1 ru 

KP 1+920, KP 1+953, KP 2+681, KP 2+800, KP 3+430 LLa• KP 5+227 LLa• 

\J~11ru1fori~cl11'~\Jn1~ili'!Jail~/L~1•ail~vlil~ KP 1+953, KP 2+636, KP 2+773, 

KP 2+818, KP 3+360 LLa• KP 4+469 ri11.m~1..x~~~~ri1ll\'Mtl'!JLiiv~it1A;11zj~ij 
A11lJl'l~~1nwili\Jil'u~u1iJiJavni1 2.5 wm 1~mil'e~iluL~en1ii"i'a~Li'Jua~ufa1'•~ 
iim1~1'U1\JwlJ1ru 0.64 ~aiiL11m (Steel 24 ga) ~u1\J zj~iiri1,ni;~iyL~vni1 
ri~~1mvi1n\J 18 L~~L\Ja(m) ,,,~a"i'a~~'!J1 ~iim111mm1~1um1fi~LiimLvi1ti'u 

,___ n1>L~ULA ~a ~~mnfiml n~ii Lii v~ili~ If ii~ Li~~ 1 L iju ni; 1 if LLiiwl~;;I;;;~~~~;;;; 
~~ LA~a~vurii L~l'l1•~1~vi1~11JL l'hii'u LL0•1'~~LA~e~ViuVi Lfla t ii~11JLl'I~~ 

--;;~~a~~LR~;~fi;~A~il~~~;aa•~~;~v~~ 1~-;;-~~~m~~{iR1~11-ti1u1-;;i L~at\.\' 
LR~ e •fl a a ~ "t '!Ja mw~ LL a• 'VI~ ii lJ 1ii ~ 1 uil ~ Ll'llJ a a~" L~ an; diw\Ji 1 Li'i~ A1111i11~ 
l~V\.n v 1 i\"ati'l '!ltJ-l'\J\J;•VitJVi 
...... ..- .J ... --.-- - Jt clcl .. ' ., ' ii 
•1 n~ WU'Vl m~l'l'll~~11~1JLOl'l1•l'l1J'Vl'VI ~·mm1ni1a11~ L 'Vl11J1J 

--·--- --------·-----------,,----------·---- -~--------------·-- ··-----
LLV n1'u1~'!Jilv n ~1n~1J'11'uii1~ Lta• L~" na\J~u ifo• t '11'~1J'11'1Ja1~ na1Jriiluaa1m11ili1 v 
11u1~u L ~a 1111 IX1'u1~u~alJti'u~1J~uii1~ 

. ,. ·1· . ,. ' . . .. ,,. " 

.ian:t~~fii~.~~::i:'i£ ·J ,.:~1:a:ai~:1~~~ilUQ:i~,~~; J~, }.~iij~~i'~.~,. ;<.-· .• ·, 
~.-- , ..... "-':"!;'-.~, ~ > ·'' .. , - ~.· •f' .. '~· ... '"~i';-'~~'"'-i":'"•'';'•'-: . .r.· .. t·~-. 

- ~ail~ll'!J111~viilri~ih~i I ~fia~ws•L1a1rii1a\'1~ I 1J%''VI ti'aVi L~tJilTi'i 1 

~1tl~ llfi•U~,;J'VI naVi 

Lfl'Ua111 2 ~,n~ 

-----~----- -----
- ~ail~lltm1~vimi~ii1~i ~ail~~•v•na1riaa\'1~ I \J~,;;'VI ti'aVi L~tJilTi'i 1 

~,ti'~ aa•iJ~,;;'VI ti'aVi 

lfllJEl1fi 2 ~1f1VI 

- ~fie~lL1J111~viflri~ii1'lli I ~ae~ws•L1a1rifla{1• tJ~~VI f1fli{ L5tJa1fi 1 

,j1f1'VI U.fl~\J~~VI f1f!fl 
Lilua1fi 2 ,}1t1vi 

- 11Lail~LLm11•l'iilri~ii1'!li I 11Larn11;ov•nmriila~1~ tJ5m.i n'flfl LDtJa1fi 1 
~,ti'~ aa•1J1,;Jti t'iaVi 

Laua1f1 2 '1in'vi 

- 11Lae~LL1J111~1'iari~ii1'lli flaavi'j~EJ~L1r11riaa~1~ I tJ1~VI n'afl LatJa1fi 1 
~1fi'~ LLa•u1,;Jl'l fi'fiVj 

d ..... • .... 
Lil1Jfl1~1 2 ~1n~ - -·------.. ·--------------------------------------·---·- ·--r---------·--------

n110lJnmm 1J111~"Vieilil~Ln~v~m~~ l'iiJ~nruu 1J1via ilfi•L~iln11~1Jili1,,,~e'Vlj~ - 11Lail~ll u111~viilri~ih~i ~aili;i1•v•L1fi1nila{1~ I 1J%''Vl ti'aYi L51Je1i'i 1 

~1tl~ LLa•1J1\l'.\'l tlfiYi 
.... .. ., ... .... J' ..I .... ' 
m'llil~11L1Jmvni1"l1J~\J (Crown) \Jmru'VIU'V1"1o~'Vle 

(U14i'l1'lUJlatJ1u'll1ty t1iiL'l11'1ijniCU'ti) 

~ti1U'ltlfl1W~\'111lf11"4fl11" 

u1,;,, naw LDuo1Yi 1 ;i1rln ua:: uw,, rintl Lilut1111 2 '511lft 

,.,u, 
55196 

UJ~tlU 

2560 

/wcV~ .. ~ ............................................................................... _ ............ . 
{U1.UUP1n!Ufl ft::\lu1111) 

~1i1u1'\!n1-slhuri-:iu-iflfln11 

uM );11 f!.t1u,ja~-:i L.iltJ~Liiti~-:i ueuft mnu;;iUJuli° ~,n,. 
RNP /ENV /RT5928/PO 1958/RT068 _revl 
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911'i1~~ 4-2 (~!J) 
m ~'im'iu!l~ nu LL<1::aui1. 'l!e.ia n'i:::'Vlu~~ LL 'lf'lii!lll 'i:::1:1:::rimt¥1~ bf'l'i~n1'i'Vimi~i'i1•1rn'i'ill'!f1~1 tl!i'~ h~ 1v-lvh\.l'U!J~'i:::L11:1~ 1 LL<1::: 1'i~1v-1~1\.l'U!l~'i:::L11:1~ 2 

'IJ!J~u~~'VI n<1Yl Lilu!J1~11 .i1n~ bba~u~~'VI n<1w Lilu!J1~1 2 .i1nf'l 

il.:JfltJ"j::OilU~1\J 

~'1rntifo1J 
1J1~1m,iJa,fii.iua•mi1.'!l1-1am:'ll\J~'u1fliiEJ1J •.. -llTI1U'llfl1LUUn1' '"v:L 1a1fi11ilun11 

-........ 
IJWNfl'!IEJU 

3. Yl~vw1mfiu (~al I - 1ilEl11•viEJ~•rh'Lli Lll~11L'lvu{avuii1 iia•vi1m1n1Jfiunli'u ua:1-1li'•m1~•na1Jvia I - •aEJRum11•viEJa•n1'L!i I •aa•wv:nmrim1{1, 
~ • 1 ' ' • • tJ" • " •1 " .J '1'1n1~"1 'ULL\;Jfl:::'ll1.:JLLfl1 ":::~t1.:i~LLf'IUf1::: "jtJfl'UZ1'.fl1Vf'tfUVI 1JL'tJ\;l'Vl1'1LL'f'l:::V'l'\.JVI 

tJ1-cl'VI f1a°i1 tflue1ii 1 
~1n'" LLll:\J~,;'Yl nal1 

LilU€11-fi 2 'ii1ti'i;i ria11-iwLi'iR111 l mnii Lfi V• tl\Jllf11YlL~IJl-l'lEJ ~ffl1 Lfiwn vmi•ria11-i1• Llll1 Lll~-
fam ~1 1~1:11'11~~1•1 ~Lii~•1nm1ria11{1•iia•tl1ilan•1n~uffi\\'1-11J• 111J~,~~~' 
il1 v LGiilu LLa•« cyli' n1:1ru LL m11•vi ml• ii1'LI, 1 l\'1111mn L ilu 1vl''ll~L •u ,_ --- ------------·-·---·----- - - -- - -- -t ---------- ------------ ·t-··--- -- ----- -- ---
1u~\J~L'!lm'rnl-limLL~\J~\J"11J1VLll'!I 224 LiJEJ~•nauviEJ~•n1'Lli uii1L11~•iiil•~m1 I - •aEJ•L1u111•viaa•ii1'1!i •aa~wv•na1ria11{1, 

-·- ·--- - ·- -· -·- -
1.J~~VI ri'afl i~uu1{i 1 

~\J~llmV< 1 \\'L i'lu 1tJm1J~m1JY11•1-1111.ri1"1u•1 u#u•aum1'!lam1cy1• 

--- - ------·----- --------- - -y - ---------- ---·- - - ·-- ···-
R1\J RIJ• Lill n111ljju~•1 \J'!I. Lil ~V<\J~ 1 \\'~1J1mn1 ;ti"' tl\J~\J O~IJ~ L "11J 1:111J 
L~EJ1~Lii

0

•m11Juaa•nmLri~u~~nu L'Liu ~~~'Sheet Pile u~11rul•aw1J~1J~ 
'!l~Lil• ,.,'Jaw•11ru1m11Ja1•'Li'u'llEJ•~tl'•thi 1li'min:111J Li'Juiiu 
~:r----- --... -.:r:;,·-------·--·-----·:r-·:.i-x·-----;--;--.; .,-· ... 

- 1-1amav• n11nil•~uvnn .. 1n n11'11• L il•V<uYlL V<El11•Ylilll•m'Lli 1naRail•"11il R 
1"u1vti'1 L~ilUEJ•n1JL~~\J\1L01'l~tJ~.~\JYl1'1•\J1Vti1 • 

m-.,~~1ua•nw~iJ:i; • .r,m-;-f11,.,a:;-~,l~L~vmuul,.,i~Vi - - - --

• ~.1 \\'iiL~1"1U1~REl v L~11:-r,1 \J~ru-~iin11L•1•ail~~iin111iil'L!L~VIJ 
l\J\J LY! 1u1"i1J~nru'L!~'L!U~ilv1nli'Liiv•u u1vtil11Lllil'" 24 ii'1 l~• . . 

~1n~ LLll•\J~,;'Yl nal1 
LUtJEl11i 2 '"51fil'I --·- ,---;-·-;; -------1- ·--· --- -- -- ----. ---;-t- -~--;;--;;-;-·;,- ----~----

- •ail~uu111•Ylilll,m'L!i 11LaEJm:v•L1a1nBa11• \JWYl nail muil111 1 

- •aaRLLm11•viaa•n1'Lli 

- •ail'"LLu111•viEJa~ri1'lli 

..S1ii'fl LLa:::u~i:i'VI ti'ari 
Lfl'Uu1{i 2 \11f1fl 

1-flrt~fl~:::a::L1a1rlEJ'1~~~1-· u~-cl; ~~Yi L~-~·~11i l­
'11ri'V1 LJ.a::u~-JVI f1ari 

Lfl'Ut11fi 2 '11f1fl 
·--..t---- -----------

• 1 u'Li1•~1 L iJ~~1~L~1;;-~ElR ~~.~n1;~~L-~alJR111JV<{~IJLR~El,;n~fi~~~ r- .~El~U~~~~.vi~~~fi,,,~­
L'LIL~Vm\J\JLV11u1"i~Yl•llffil1nmm1•aEJ~ L'Liu ;n~u ~•m1v Li'luiiu 

\JLaEJm•v•nmriilafo I 1J~,;Yl nmli l~uil1~i 1 
'ii1fi'fl LLfl::U~tiVI f1ayj 

u)'UEJTfi 2 '1°1f1fl 
f-- - - --- - +- ---··------- --·-·---·-···-
V1''1Elfl~ZEJ::L1a1rlu'1~1~ I tJ~-cl'VI n'ari LiluEJ1{11 

'11ti'fl LU't::u~,;'vi ii'aYl 
L~'U€11'~1 2 'ii1f1fl 
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. ·~~LL1!!lifmJ •IJ3fl101Wll~rlULLil:LLn'1'iflJlln1:'1u~•LL1flila11 , ·~· -'t.:;., ; ..•. " •. ... . 
... Q 

'fin1\J\'lt111L\J'4n17• 
, 

·' · , ;~a=L?ll~1h~ijun~1lzi J ,., ... f.;,.,<., •'' 
,_.::.'.N<j\JNP'l'Uil\l'" l>."1 ,' 

1.-j, ,~,·{''C...-J' j",1• 

4. m11:u1vtl1 

~run~vtJ1ua::: ~ 
\Jnfl1\'lV11'l1•lJ1 
(Gia) 

Lfia11•vimi•lh'lfi La~~L~uu{amLi\'1 iila•vhm1~11~unau Lrn:1-1a•m1nllu~•via I -P1llllflLL\J111•vimfon1'l!i """"'"u•nll1naa~1• \J~tf\'l naVI Lilum{'i 1 

li1nfl LLa•uWl'l naVI 

LiiuuTf1 2 -..i1t11V1 

. • 1 . . v v •• - • .!{ ... .!{ " a•m'l! i \JLLflll:'lf1•LLa'l ••fill• fl LLa LL a: u1\JA\Jall1WW\J\'l L \JL 'l! fl'l'l1• LLa•WUl'l 

riiia~1.ii1 R1111 mnil LA v• nuan~w L~IJ,.,~ll ~ni1L~llll1 u1-1a• riaa~1• LLil'l La~. 
Lflm ~1 Lfl1:11'a~Gi1• 1 ~LiiP1•1nm1rilla~1•iila•ti1lllln•1n'1'uvtl i:fi111fl 1111~'~"~• 

,_._Q:i_u~~ll\JLLll•ll[)!~1'1uJLL\J111,vill~•_fi1'lf5111J_!l_1_ii'li:fa1111;_12_Lili!'.l_~~!'L•lJ _____ _ 

- '5'P11i:fih:uuti1uf1ti1Lamhh1u LLa•ueii'n1'1ll1'1J11Ju1L1rull1m1li1il'n•1ulR1•m1 
cl U ~ ::,"' I :: I V .... 

LLll•l'lWnA\J'11J'l!1R'11 '1lJl'l•tJavm•all\JAl\Jll1W\J1'1!\J1flA11ll•llV1•lJllU 11\J 
' .. .. , .. .. . 

LVlam1•aauArumwti1Vi•1i:fLi'Ju1\Jfl11JRrua11Uiiti1Vi•~1n mm;\JwLnl'l A m11 

lJ1flWl\JU1:n~flm•vm•Yl'lWV1n1ll'l~1~LLa•~•LL1flifllll L~rn n11'1\J'"1l1f1Wl\J 

----------~1 
- uamnaau~l\Jil1VfU1 lllllllflWV•L'lll1nll~~1' 

u~ l 1 ru u1 ~1'ji1iT n.:i1'U 

Lfi1•m1 

ui,;VI n'fl°l1 L~h.1u111 1 
'1°1fi'1J1 LLa~tJ1-JYl fi'flY{ 

G ..... e .., 

LllUll1'1 2 ~1nt11 

, ____ n11~u~uJ1\i~ll_1nll1_~_'.1_~1•u1:Llll'lL~a:<_u_1_~1J1fl _rill_l!:l:•u1_tJ~_'.l~n1su;ri_ _____ 1 __________________ 1 ________ _ 

('II) n11\'lflllll\Jvillfif1mL1•ii'uti1 (Hydrostatic Test) 

- iilll• 1~ L~1Ja1; LAffifl 1 ~L i'lmium1vGill~•LL1flilllll1 uil'1vit 'lit \Jn11Yltll~ll\JvJll 

-- --~-:er I ... Q ---,--------:-·;;r.------·---·-----
ll1U"1ft•La1•aum71'1fl~ll\Jl'lll•:lJn111LA11•1'1Al\Jll1W\J1\'l~1\Jn1•\J1Un111'llllaau 

lii'LLn aru1-1n~ (Temperature) R1A11lJLtJun~91~~1• (pH)\J~mru~a•u-ii•LL~1\Jlla" 
(SS) LL~.J~ll'lJLLft•1~ll'\J (Oil & Grease) L~aHil'uh11ii1J1\1••1nn111'i1 
Hydrostatic Test ~."; :u1 Vll•ri u~J 11Jll~ ~1Li'Iu1 iJ "11JlJ1 m~1\J A rum wJ 1\1• ~ .. ,, ... ...; ... . ' 

••~•u1uft•civrn1h~ll\J1:\'l1u mmhi1'•mlJ"!llltJ1•1'l1\JYl 73/2554 L'ill• n11 
ii ll• nu LL ft• n;; LLii'l ~ n1~1•u1 vil'1ii'•~~ A rumwil'1~1a•YJ1•J1im\J 1•1'11\J LL" •l'l1• 
:: ..i I ._, :: .}/. ,d 0) ..,I 

\J1L ~lllJflBn\Jl'l1•1J1~a\JWl'l1\J 1uL'l!flYf\Jl'l LA1•nw!faUWl'l1\J a•1lJl'l 1 LlJ1'11U\J 
2554 LlllU 1 umru~~am;'irn ,, • ..;~ru111VtJ1 hiL ilu 1 iJ "111Lnru'll~n1"1\Jfl\J °ilfl'l 
~u mm••ri• 1 i:f mjw•1um v uunVi'tli~ua\J ty1 ""° nmhu•1u 11~m1L i'Juihh 1 iJ 

.. ~ •........................................ ?.:? .. 4ei .... c..~c.., ........................................................................................... . .,;, 

(u1.ia11un'all1'u111'ty uii~ttri~n1tu'ti) 

gtl1u1vn1'iu1\t111fl1"~n1''i 

uM flriW ~ilutr1{:S 1 '11ri'" ua:: uo:n;VI rlaW i~uil1i1 2 -\i1ii'ri 
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- 91llBflLL\J111•vlllri•n1'11i flllafl1•u•L1a1riaa~1• 

- ""a"uu111•villri•n1'lfi I 111allfl1•u•na1rilla1i. 

ti-S-Jvi naW Laua1i11 
li1n" ua•uW\'l naVI 

LiiUBTf1 2 ;;i1f1f1 

u~,;''VI ti'ari Liiua1fi 1 
li1nfl LLa•u~,;\'l nllW 

LiiUtJ1-fi 2 \)1flfl 

fl~;1e ································-~--~-~---='~ .................................... . 
(U1~iu111,-wn ii::thJfl1) 

~il1u1ryn1'ili1ua4u.1~«a11 t~ 

,_.;~ '111 r1au'liaf14 mu~iUti~4 iiau,( mnu;iwmi ~· 

'f, 

.... 



>1111~~ 4-2 (~v) 
l.11 i;i1m1\lt1~nm1i;i::1ull. '!le.1'1m::'Vlu~~111'1f>i't1ll 1::1.1::rim1~1~ 1m~ n1-;vimi~n1'!lli'i'il.J'IJ19il \J ff~ h~ 1'1'h'hvrut1~1::111.1~ 1 11i;i:: h~ l vl~1vrut1~1::111.1~ 2 

'!Jtl~U~~'VI ni;i.W bll'Wm-111 -.i1n'1 bb'1::U~~'VI ni;i.W Lll1Jt11{1 2 -.i1n'1 

EHiRtl'i:::noufl1u 
li•u1~~a1J.; 

4. 01'i'iZ\J1ath 

~~:~:~:~,j, 
(.i11) 

5. fl1'lPl1!1J1Pl11 

IJ1~'in1'iU,iH*IJUilZIUl1~~am•V1uli~111flrt1llJ 

rh~~.iehJ !l1V1'i'u1umru~~rumvnl1Yl•LiiuhJmmJ1m~11J LL~LL~tl11J11ihi'm1 
m>1mriJaa V1~11~ihi'm1m~1V111 uWl'lfomm••ii•h\'V1~1a•1u111au~nvt\;'\'i'u 

f- _ 11~~•1r:i:;:ha'1'!_'i1'lf01>Lii~ti_il_tlri1,)_;i~ . . -~~-
nmJ>zu1mh•1nn1>Yl~a11uvia;'\1au>•;i'mh (Hydrostatic Test) 11<~u1hfo;Jil 
;'\a,jj 01'itl'i•a1u•1\J1 tJ a• n 'ilJ'lfilUW\'11\J ILil• l>i'11•tljju1i~1lJ'1i11 n1Vl\J ~!Lil• L~ 8\J1'lf 
~m1J'!filtl>•muri1111u~ 

-- ---------.-·-·------~--~·- - -- . ...,,... - - "iT' --

l'i1uV11hVi••ii01»zu1 mh Vi,., n 01 'iVl ~a au vi aa•tj IL~ u1 ~a Ilia• a ~ '1 u ~ \J~'lf a• 
u1-dVli u11zu~-dl'lcl'foLV1mila•iin1>~~u1a~oif1•>n L~aua~•ii•'lfii~'lfa•u1~ii01> 
'lfuii• Lrn•>•u1 aa~ii LL1hl11Ja Vl'i'am;'• u'1•i111>i'foau'lJ1~1 i\'iim>wu1ml'1~' 
!>i'•nri11•1nii1iJn•1;'!fatl>•~1u~ B L~au'i'amLa1 ' 

,_ ~-;;:::-LL;;~~5;~1'li1u L~U~n~~~~~-~~/"15tJ'Uf.)~~~~~;1\Ji'\~EJ~~~~U-\J1J1n'u 
J1u~nrutla1avimz\J1aJ1~•~1nm>Vl~aauvial>i'1aL1>•;i'utl1 (Hydrostatic Test) 

nmJW\J1 aa•ii LL VIB•>a• 'i'uu1Vi• - --· ~--;------------· -· ·-- .,-- ... ________ - -· -v-
.. .,., .... ., 0 .... .,0 

V11nlJ'lf8>11• L wu Ln a1nun1»• u1 at11 •1 n n1'iV1~ aa u Vla ~1aIL>•~uu1 
(Hydrostatic Test) l>i'e•l'i1Liiu01>um'lfViuVi 

~f\J~"'tlD\J 
..I • .... ~ 

~n11J\'lfl111J\Jn11 W~ZL1fl1ft11U1Jn~1, 

--- ----- -·- ---
- 1PtflElvtU.tr:r:11'1vlt1cl'1ri1'tli ~aa~wa•L1111n11a'i'1• uji1"t'l n'fl-A 1Buv1i11 

li1n~ Uil•UWVl naYI 
LilttEJ1{i 2 '11ti't'l ........ -- ·~-; ;.-·-···-t···· -- ..... - ·-.... ;;·-t . -.;:·;;--;;--.---;;;·--

- ~ail~~u111•1'111a•01'lli ~aa~>•~•L1mnaa>1• U'i1'1\'l naYI L81J8111 1 

- ~11a~um11•vimfoli1'lli 

'11t1f1 u.f!~u'ii1"t'l n'f'IW 
1IluEJ1TI 2 '11flvi 

1Pt;f.lfl'l~-a~L~~1n~~-r~-.,, T ~~~;~fl~ ~uv1i~-1-··­
li1n~ LLilZ\J~M\'1 naYI 

Llluc:n11 2 '1111111 
-- ·-· -·-·------ ------+-·-·------ ... ·--·-··--···1-·-------

~il8~'i•V•L1a1nea'i'1• uW\'l naYI L~!Jmi'i I - ~ae~Lm111•viari•li1'l!i 

li1n~ ua•uWvi naYI 
vauv1i1 2 '11n'fl 

tlw'lf1'1'1ll1u~>1aa•Liia~LL~uni1n"~'i'1•1i\'numha•1ufuila1-iia• L~\J amu I - ~ae~LLm11•vieri•li1'l!i 
tl>•n11um>1m'lf~B~il1V1mwa>t11~ a•fi"m\Jnme•<i1uV111•~u cl'u1'!f11'if1J Liiul>i'u 
m1rni'lu01>ri1•111~1e~1,iJea '1 L~au riemoif1\Ji'iu1i•1u1u~u~ • ' 

1Ptflt1lil'l~t1~L1f11tle~1'1-1 I tJ~~l'l O'f!Vl r~ue1i11 
li1n~ LLil•UW\'1 naYI 

Lilue1ii 2 '11til}l 

.. ~ .......................................... 21.~:..,.Y.,,.,, .. ~ .................................................................................. .. 111.U1 

(u14a11tuiat.11u"U1ty iliiLV11'1~1iru'1> 

~ei1u1an1ru~\1111tr1·Hn1~ 

u~JVI rlaW L~uil1-f:S 1 'iii11i'ft u.a: u~..;''1 rlfl-W Liluil1i1 2 'iii11i'fl 
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0 

(tt14LUflTWn ~::\Ju1111) 

~oi1tt1tyn11l1uii4LL 1111«ilJJ 

u1,;,., V!JJ l'lilU.Jfl~4 lilU~LUtri4 UilUft LUJLU1JWU'Vi'~;of';;wr~r:-r; 
•' 

' 



'- / 

\llT'i1~~ 4-2 (\lit!) 

l.11 '1';in1';iUtl~ n1JU!1 Zbbt'it 'ilern n';iZ'Yl\J~~ bb 'l lllilvlJ ';iZEJZ0tl!1~1 ~ Ll'l';i ~n1 ';jvi<Ja ~n1'1lli';i';ilJ'iJ1 ~1 u~~ h~ 1v1Vh1-l1Jtl~';i::b1EJ~ 1 bbfl:: h~ 1 vlw1'V11Jtl~';i::L1EJ~ 2 

'ilv~u~,;'YI nflil LB1Jv1f11 '110\ll Lb!'l::u~,;'VI nflii LB1Jv1f1 2 '11n\ll 

<1~~tl~~nilu9!1)i ' 1~ 
-il~ii.1~\9aiJ , ,_ 

5. 01~RIJU1RIJ (~o) 

,_,, -"l' ~ ·: .. ·- ~- ··_· ... , 1 .,. 

., '' .;ill1~~1¥\~~;~~,1i~J11i'\l~t:i_~~~,~~u~~u~~«~ii, 'c 
•I';, .1)'~t{~•iY,J'"~'.'.f';:\'": ~ ',"i.·.·· ~~ F~( 

~~ihm1a~~~il1m~m11i1~il~LA>•m1'"~~\JL~1Jiilu1A1~m111azi'u~u~~1m~m1 
~-~~UL\.llJ1ffoa~1. Yi~illJI uaf! Yl1Plvtvl LL{). t ~ \11 -ihn Hfouu~u 1\JU~ 11 runila~1. llf 
m1u1ilum1a1•mi1tiau1~1J•1unila~1•aci1~i1aa 1 1~au 1YlaWm11J1zli'~1•i'•1rla 
iiz<i'rui11U1\J 

f f ~ ...... .:f~i .. ~' ;,.'~· ', ?1~ ',:_,,,,_.~~·." ;· ...... '• "f ~:,1:. ·<;;:_;.,t, .. ~~;, l, ~. '·:": •• / 

: ~aa~ .. u.,,_"~LHU~-~~· ·~·t, .. ~ .:";,~-~-"~~?~%"1~uiln1!.,~:'i ·:~ ~~.~~fl.'.~-~~.1 :i~~~:t~f"?.~ ,, 
•. ,,, - ' • ,, " - •y • ,,•, "·."· , ........ ,'~··;,,,.~.~ .. ,,.,,. 

- ~ail~LLm11~viaa1ti1~i I ~ail~WS•na1tiaa{1• I uW\'I naw 1iiua1{'i 1 
,;1fi'~ LLazu~i:il'l fi'aw 

LDtJu1TI 2 -;i1t11'1 

--~1i.iu~ti:iu~i:ivifo1i.i~-:;1f~li-.;;;~\J~-~i11Lauil~alm•m11Ylaiii111ru1tia~~1Jfi;;,1J --~----------- ~aa~LL\J1110vJilri•n1~1 I ~aa~waz11a1nila{11 I u~i:ivi naw 1ilua1{i 1 

tiaafo11•viml•rh'lli zj•tJ1•nilulf1a m1ti1i.iu~1'1'um~~ua•i'a~iltlmru ,h~na1 
m;wa~ m1~~~.nha/LR~m>i1J1a•>1i11uu~1YJ'1 ua•>•amai1u~~>nila~'1 

--------~--·--- ---.;---;--------------
- 11~1~~a11v.u~n<ia~1~tiiiua~a'i1•1iiv•Yia uazfi'm'!l~Ylu'fitiaa{1~aan•1mauvrn 

•>1•1Wii~1i1u 1~aw11~~ri'u m1a v.~il1J~~~~LR~a~i.i111ai111i11 i11m~<iu il1a 
LL u•1h il'!!!qJ1ru 1Yli111•~-ll'1R1111rn•1Y1'1'!!!!!!1runwv.%1 ~L ~m1mtiaa{1•ii~Li11J 
LLaZU1 Sa!\!!\! 1ruil11il1~ ~~ ~. if il• a11111fi118 O L ~UL If il ci1~if ~ L il\J -ii. L 1mna1~l\J 
uaz11a1na1•i'iunilufio~1J~nila~1•ilv1•i1<ia 150 rnm \'l~am11~i.itha~1u 
11i'1'!la•~u~ti1\'lu~ 1rnzlf a•m1i1ailuti11~foi;1i11auaz'1'!!!!\11ru 1Yl~1'11 ~il~'t u 
amv.~ ~aa ~L 1m uaziila~~h L uu011~il11 LL ~lJ LLm '!I 1~aif u'fi~1ii~A11m~ ams 

_______ .J1_1_~_'1~<l~'12_S _________ ~-------------------
- 11~t~ih{)1.,,iJ1~!i1mam1i111•~ u~nruriu~nila~1011aztJwa1u~1unuLli'1>ii11~ 

;i 1~1~i111ii>1 u~u~ 1 ~ mi1m am111a•mniil1u n1 ~• ~1il ~ 1~mum•011tiaa~1~ 
u<1 fo-uari~u~ nru~aa 1niivi 1• 11anma t m '!I~• ~a1i.im11J i 

---·---- _________ __.u_ ------------·------

Lilllilih 1•n 8•i'a~~jjR1111,;1LU\JLiJ801if•1U t Ua ni;ruz ii ~'!111•>i~v I UU~tJ a; 1R~8 
n1~•11~1 ua •if il•'llmi'1a1 a~<itJ n1ru~hillft ii•1u<i<in~1n ~\J~ tiila~1~ifuVi 
1111-il.~1 ti' ~,;1\J1 um ;~u eh a vi~ ~•Ii 1~51111'l!1 ~1 tJ11• L~ a ,,.,,j' 1• 1u 1 u LL~a • ~ ~ t ~ 
YiilMutJ~1J1ru•1u~a11111ntJ iilliil Lill ULL~a•'iu 1~a11J 1 i:i na~ ii~'!l110011i111i11 

t. ' .,~ ....................................................... 7t ..... ~.c.-•---------------------------------------------------------------------------- ml1 

('U1'1i111'Ufiil\J1u'll1cy ai\11·1f'l~nrw'tl) 

~a1u1vn1w'1..,11lA'i'1n11 

u'°iti't'l tit'l-W Lil'UaTM 1 'ii1ri'n LLa:: u1,;rt flaW LDua1fl 2 'ii1iifl 
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.J1fi~ LLazu~i:il'l naw 
d ... • ., 

L8'1Jil1'1 2 ii10~ 

- ~a-~11m11•viaa.ti1~i I ~a-~1•a•~1a1tiaa~~T- uW\'I naw LD\J81{i 1 

..J1ti'U1 Lta:::.u~'J'V1 n'aVi 
d ..... • ., 

18'1!8111 2 ii10~ 

- ~ail~LLm11oviila•ti1~i I ;a.~WSZL1-;;~rim'l~1~ l uW\'I naw L~ua1{'i 1 

,;11(~ LLazu~i:il'l naw 
1liuil1{i 2 ~1n~ 

- ~ail~LL\J111~viaa.li1~i I ~a-~wazna1nila~1~ I u~i=il'l naw 1iiua1fi 1 
,j1flU1 u.azu~'!i'Vl n'aTi 

L~tJt11{1 2 -;i1t11'1 

.,~ ........................... J: .......................................................... . 
(U1'1L'Ufl1'llun ii::iJ1.1P11) 

~-d1t11cyn11o11u~'1u1111flu11 

u1-d'l1 iilJ r'ID'Uoiai4 LDU~kilv~~ LUJ'Uti \UJL\l\IL11\1'1 \iin" 

... 
~ 



m11~~ 4-2 (~e.i) 
:u1 w1m1ile.i~nm111::1bt11. 'llN11n1::\IJu~~111 \llae.i:u ;::v::ti m1~1~ Ll'l1~m1viml~ii1•1rn1'i:u'll1~1 i.Ju~ h~ 1v.HhV1ue.i~'i::1 iv~ 1 1111:: h~ 1 'l'l.r11V1u£J~1::1 iv~ 2 

'lle.J~\J~,;\11 nilYl L~1Je.J1~i 1 •°hnlll LbilZ\J~,;\11 naVl L~1J'11~i 2 .i1tl\ll 

ei.:1fltJ1:::nnuJi':J1J. 
·~•irn1\lt11J 

5. fl11f'l!JU1f'llJ (!>\a) 

ll1mn~Tilii•~uua:U:ti'I. '!Jl:lilm:Vlu~•u 1111it11J I 1m1ui!ii1iiiu011 

ti'u L 'll ~~~i!ria11{1, 111a1il~~~ L 1ru L 'll~~uiltiafo-timi• 11\"~;z a :tlaa 11ii"mL11: I -1111a11u m11•viaa•n1'lli 
L VllJ1ZilllnUilfl1Vl~U~ vt{alJ ~11~•u1 a« '!!'11111JLLilZ/Vl~il Lf'l~tl,Vlll1aL~il\JUil11• L 'll ~ 

., .J - ., "" .. .JI .J.J... ... .... ...... _, .. ~.,.: ' 
m•m1JV1t11~Ln11aum1a milrnL1ruvtU\'lVl1JLma•~n;nan111•u!)tJ~•1-lL1-lUaa1• 

'iff'IL~U 

a~;~L1~:mu~~~,r~;,u-iu1~~-Lifa~'li'a•nun11-ri~i1f1•11n'!J~~ -i~~B~1i~1~n~ 
' • ... :: ..i " ... 

~11~1aa1•Lm,~;11111JV1•m111n~aaua11T111f'11il•auf'l'!Jil•1nm1J~1Jiln11 

ti1;' f n1'111U\'inf'lf' nil\J 1'li•1u ·-'-----.----..1..----·--------·--- ·----·---v - --- - -· ------- -- --- -· ·- --

1umrui'im111•viil'lla•Lm•nwiiil•~m;~anaUM1i11~1JVl1•1-li11'il11-lfo1a1n 
Lm' 01 ;Ii a•li' II L II~ a 1J~ui\ri1w\'rn il; n.fi'1f'l11111\" nuiJ W '!J1'l!U 1n an tJ~ f'l 1il 1 m ~IJ 

.... ' ... .... ' ., .: ... "' ' .... ... 
LLazmai.ia•~1nm111•V1au;11ru11•n1111u111Lm~ 11m1Jm1naa11•Mii11Wl'l1•1-lll1' 

a1i.ii'rna1n11\"mi'u~uaamvtL~lJ 

;n-.-;:;~,n~~-~1•1~~~-;1,UUULL.1°1Lil~~-l~~-~fi'1~~~~~;~~\)-~;ci-;i,,, ffill1.jf;~~ 
1.r• • • • .r-' • • • 1· " ilon uVl\JVI LLilZ\'11m11Ja:m11/f'1UVIU\'lVl1'L\'l11-l1ill'l1•L'!J1-ilan 1-l8~•Uilfl1VI . . . 

Lf'llJLLilZLWtJ1ilV 
1~il1~~~~~fh'!Ji~a~~~a~{~m;~;-11~.~~~11n1J~u~ii'u LLa~-,_,~;~~;-~~~-~~~. 
00 1 I I V V ucl .r..;1 J'..j 

a•n1'lli \JLLf'lilZ'!J1'LLil1 .... ,~LLilLLil:tl;tJf'l\Jil/11\'l\'IU\'l \JL'!Jf'IVl1•LLoZYiU\ll 

riua{w&1m111mnli1~a•nua111YlLmlJi.i'la~n-i1L~1Jmai.iii'•riaaf1•uli1rn~~ 
111m~1 L~"1-la~~1•1 YiLn••1nm1riaafolia•ti1een•1n~ui!11i"i.i1J11 '11l~,~.;f, 
tl1a L~auuaz« ruii'n1'1ruLL m11•vimfoli 1'!161'lJ'!l1ffi li"a11J11m '1u \11'1111 L ~u 
-·..,,--"- --·--!:!--~··-- --------·-------- y···--- -- -

Ii' 11~ ui!~ a mn~uri~-111~~\Jmru LL a"' n'!lua• R u•1u111a1 ul'l uvi y( n11m11\-i°Lrn•1~ 
aa1uoi1ui.iu~Yin11~11•n11"11~1 '11J~•li'm1•LR~a•li'm atlmruua:-i'a~riaaf1, 
1 ~L \'Jm:Li:iauL~aufuama 1 m ~~~ui!riea{1•Lvi1ii'u ' 

- ~o8f'ILLU111•viali•fi1'!1i 

- ~ae11uu111~viali•n1'!li 

• ~oa11LLU111•viari•ih'!li 

- 1111a11uu111•viali•n1'!li 

- ~i18~LL\J111~viaa•fi1'!1i 

.. ~.. ........................ . ............ 11:~~·-····································· ......................... .. MU°1 
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1:v:11a1fi11iiun11 I ·~w~tl'Uau 

f'liltlf'IWVZL1o1riaaf1~ I u%1'1 naw Lilua1fi 1 
,;1n~ LLozu~,;'VI nilW 

LD1Jt11f'i 2 ,;,nll 

f'li'ltlllWVOL1i11nilaf1, I u~,;'\'l now 1ilue1f'i 1 

,J1n11 LLoZtJ%°\ll noW 

LilUEJ1{i 2 1ii1i)U1 

f'loil11wa•L1~~ri.;~~;r ~~,;-\II iTu1i~Ii;"~,1~ 1-

,;,n• ua:u~,;'Vl naw 

Lilua1{i 2 -;j1fl'U1 

~a•m•a•L1a1naa{1, I u%\'l n11w 1ilua1f'i 1 
1)1n11 LLilZtJ%°\ll nilW 

Lilua1i1 2 1ii1ti'U1 
.J---··-·---·-·---·-·---·--1·- ---·-·---

f'liltl~WVZL1i11riuaf1• \J~,;'\11 n"W LlJUt11f'i 1 

-;;i10'fl LLfl::tJ~iVl fia.W 
LfluaTfi 2 1ii1t1U1 

~ililf'IWVZL1;~ri~a~1~r-~~~;;Tui 15~a1{'i 1 

(U1'1L\lfl'l'Wn ii:::tlutt1) (u1"a11uii1nJ1't1'1Jity Eill'r1fl~1itu.i'J 

~ii1t1•n1n1n.i~vn11A1;in11 

uW'tl ili!W Ulua1{11 -;j°1n'P1 un::: u~,;,., iiaYI Liiua1i'1 2 ;;i1fi't1 

WY!tl\I 

2560 
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m-;14~ 4-2 (9iei) 

m w.,m.,iJei4 nu LLii::L1nt '1J 11.J-.im::'l'lu~41L 11ilaei:u ':i::a::ri eia~14 11'1-; 4m'i'l'ieia4n1'llli'i'i:11'1J1~1 tl!i'4 h41 vlvh'l1uei4.,::11a4 1 11-.i:: h41vlVl1'11'1.J'14'i::L1a4 z 

'1l'il4\J~~'l'I nmil IB'IJ'11~11 .i1nlil 11ii::u~~'l'I nm~ LB'IJ'il1~1 2 .i1nlil 

a~ilu1:m1u;hu 

~..:JtL1V1ai11.1 
7, iJ~RlJLLi1Zfl11iiibu 

1'l!J'!lll~U1Z'U1'1l\J 

Coia) 

'1l111·m;i,:;\lMritiua:uli'l~ciam:\'lu~~LL?11am.1 anau~fi1Liium1 

li'111 ~ih•uutJwnuii' v~1511nrnA'1Jme• m1miim'11 v~e1• L1i11~u~a~'i11 LLil• I - 11ae11LL u111~vieri~ii1~i 
' 

Ylfwtl1iu~1nm1rim1{1•'11e•1A1•m1 

n 1 ru Lfi II R11lJ L~~-;,;~-;; ~ ll \'l f w-6 ii~ LL ii: if. U ii n;~ ~. -U ~:,;-~·~ f~ ;~;;-~ ~~~ 1~ ~ • 1\J . . . 
a1m111L>fom1lJ1ifovnv LLil•~il'll!l•m1mam.11v1~u~1'il'li \'l11U\'lnAf• LLil•li'11vi1 
uuV\~11 Vil• LDSll"lnA~• L ~m'.fo•nunmiivvn vi'1 uil:m1~all~m1m'lvuflls 
'llll•n11~1LUU•1U 

- ;~~~;:;~llf;~~s,;A~~~~i;~-{;,;ir-,;;fui~lJ-~~~~f~~.n.;:;-1~~~;u;:;n~,i~A;~" 
~1m ,,,~mrn•um 'II 111m ~1~!!11 wfa1JuuVln-iia{ll•L'lsu a1L\'l~'lle•il'IJ>T1 Lia• 
11sii•L1i v II n11 uli'l 'llU'IJ'111111J LL uuvle 1ll-iie{e•L:; SU LLil" LL li'~~il n11 LLITT '!JU fou1. 
tJ1:1iluii\;'l'i'um1fa•1'lvuN1u~!l•l'l1~~,,,il1n>Til1s i~u uli'•111s111•nu~fa•L'lsu 
~11\J1•m~~>Tu1s•1utJnme•ihuVie~iiu ue111u1•'ll1i1'm1'mfiA1•m1 ~1m!•~e 
LLli'•>Tu1s~1ue•fin11.lnA1v•ihuViv•iiu uli'~N1um1\J1•'l!lJ>T~U'1u '1'l111i•m1lJ 

- lli1VllLLU111•vieri•n1~1 

- llil!lllLLU111•vJ!l~·lh~i 

~u1 ~av11Aae•nu1'11ntJ1•a•fiii'•n~11 ' • 
;1u~;;-;1;;-;;~~-:;-~;:;;;;;;;:;riea{~~e~~]l~~~-11-u;.m~nvm11J;~1111~m,11;1~T- 11i1a11uu111•vieri•ii1'1Ji 
L ~e A1111\Ji1v11ii's ~!l~lJ'il\J~u ~ 1m\' L~ v• 

- ·--- -- -;-- -----· ·-·- ~--~-- - - -· --- ·-.... -;-

Ii' II L li'1'1U1Vl ~II II 11Jm1•aeu mu ~lJ ~ LLil R111J L:; SU fa V'lle•YluV\111 S\'1 ir~ n1, 
nBaf1• ua:fo1~1i.fv•L'lsuL~s1nuA11m~B11{Bu'lle•tJ1:'111'llu ua•d•LLm'll 
il'l!vn111m~1 

- 11a!l111L1.1111•vimfon1~1 

•• I ·~-1:v:11a~~~1uum1- \JWNll'UllU 

lli11JllW~•L1il1ri11a{1• I u%1'l na~ Lll1J111{'i 1 
1i1n11 LLil:u%'vi nil~ 

Liluu1{i 2 ~1ti'VI ------··-- ------·-----·---r---- -- ----llil!lllWS•L1i11n11a{1• u%VJ na~ Lfl1J81{'i 1 
li1n~ ua•u~1'il'l nil~ 

1l!u111i'i 2 li1ti11 

--+-----~--------- --·-----
\J~1.i'VI f1'~~ Lfl'Ut11{1 l 11ae111•v•nm1foa{1• 
li1n11 ua:u~\;'\'l nil~ 

Lfluu1{1 2 '31ti'vi 

~il!lllWS•L~~~fi--~af~. r ;~,;~ -n~~ L~~mi'i -!­

~1fi'V1 LLf\~\J~'l:1VI fi'~yj 

LVuu1{1 2 ~1ti'vi --------------- --
lli18~1:S:L1il1fl!la{1• u%\'l nil~ Llluv1{'i 1 

li1!111 u~•u~i:'il'l ti~~ 
Lilt.ta1{~ 2 ~1n'VI 

.. ~.""''"'''""""'""""""'""""'"""'""?b"'~,kM,O .. ~--""'""""'""'""'' " "' '"'""'" ""'' 
..,u, ··~·------------·----·--·---·--!~----·--··~---""'"""""'"""~~ 

(u1u111uJiai.Jiu'tl1'ty Di'il'Vlfl~niru'tl) 

~61u1on1'i\11w1'ilft,-in11 

u1,;''VI navt lihrn1fl 1 ;!10'111 Llfl!: u1ti'VI li'i!Yl lii1rn1{1 2 'lj°1rir1 
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:U1\il'm1'iiJeJ~ n'WbLa~ LLnl '!le.la m::'Vl'U~~ LL 1 lilt'i'eJ :U 'i::EJ~fim1~1~ bf'!';~ fl 1'ivJeJ ~~n1'llli'i'i:U'!l1~1 i.Jcj'~ h ~ hJvhVl'UeJ~ 'i::L :'Ju~ 1 LL a:: b 'i~ 1 '1'Joihvr'Ue!~'iZL :'Ju~ 2 

"tle!~'U~,;'VI naw LB'Ua1111 ~1n\il ua::'U~,;'VI naw Lam1111 2 ~1n\il 
n.:itl'l.l-:i:nilt1'11tJ 

~.LL 11laolJ 
8. il1~11JU1iimta: 

fl11lJUililllfls (~il) 

.111~~m1ila•ri'mrniuti'l '!l1-111m:l'luii•u.111iia 11 amu~ihiiium1 

ti1>11JllUl'lil,Ll'l1" mru~fl1J,:;-uil1"11u 'WtJij~mlln!J1;;L'iJ~uvlti1>1u11H - llil1lllU\J111,vi1la,/h~1 

--- -- -- - ------------- - -- -- --~---------- ---- ---1------ - -- ---·- ----
tJ 1:111u,1u'!l11m1ll'i1111i11 ~1 mli'1>1u1~ .i111~ 1 u~u~ ~1s11a11aa'~ LL11R111J - 1111111111 u111,viaa,ih~1 
tJww~~ u11•m1m \'Juw11'.ivrn ~vuf11v'!la,Ru,1uriaaf1, 

-~~-;;LR~.,~~ L Yi~' LL uuii~~~i.:;, ~~1~ ~;~ ;;-1~~'~ ~; ~ ;.u~ L 1 ru~il" Ln Ill ~\J 
111v•1s 

- llil1lllLL\J111,vimi,/i1~1 

- ~• 1Vfjjn11"11nammi1um~1a1J1li'mrn:m11JtJi1illlii's1 um1vi1,1uuriR1mu Lila I - 1111a11u u111,vi11a,ii1~~-
L1i'1>1U1~R111JUi11l~UlSri1lUL~IJn1lilf1, 

1:9:11111Pi11iium1 ~WUt1~£1u 

~11a•1•s•L1111riaa~1' u~,;''VI f1'a;i Lil'Ua1fi 1 

~1rlll LLil:U~,;l'l naYi 
Lfl'Ua1fi 2 -;i1fiui -- - -----+---------

(;latiui'l:::V:::L1a1rle:if'1~1~ I t1~,;V1 Oafl Liluu1ii 1 

11aa111:v:L1a1riaa~1' 

~1n11 ua•uWl'l ri'aw 
LButnfl 2 ,j1fl'1il 

---------·-·----- -
u~,;VI ii'a-W Lil'Ua1f11 
~1n• ua:uWl'l ri'aw 

LBu~nfi 2 ~-=trifl ----------
Vl~~"i~fJ~L1~1f1~'°'-r1~1~ u~'\i'VI flari Liitn:11111 

-o.i1n'fl LLn:u~'ti'VI li'rt.W 

LDua111 2 1ii1ii'fl 
- ~~l~iiL¥1;1!1~m1lJ,J; •• is1un:;-~vi1~1u ~~u~~~~.~aulum1~1~~a~;;-;~~~T~-;;-~~1~~~ria11-i1~1~;.~~1 T 1111a;1•s•~~;~ri11~{1•I u~~~ ri';Vi 1I,;;1-i'i_1_ 

tJ11a11/\'v 1 u1:>1i1' n11 riaaf1, 11mi',1111~aau~LL11m1tJij~m1Jn!)1• L ti au 
'l'iaiJ,fiuil1um11JtJ111111/\'s - ------·--·-- -- -··· 
~ 111Vfiiua•iJ•flu1-tlil tJ n 1ruil "' ri' u!i'u m1 sa1uu Rflil cl1 >1-iu Ru' 1u 1VfL""1• all ri' u 
tJwLl11'l'!l1l"1\J \;J~ri >1mnib/\'s 1a•LVf1il1/\'~ uiumri'm~11'i'a~ ~~lliJilllL~s' 
fl11lU\'lilllL~S' Lilu;Ju 

- efu'5~u~vi1>1u:;-~1u~-:;;-~a1J~,1~;~s~Lu~1~f~~ 1~~~-~~,_j~~;;i~;,~;;- L~u 
>1u1n1nri'uilu uiumri'uilu ua•n•iiari'uilu Lilu;Ju LYiaila•ri'un11li'm1'a~• . , . , 
1~L~s~Luu11'l\uVi 

fl~~(l ....................................................... 224 .... v..v;.1<.><. ........................................................................ . 

(\J1'1a11t.1Ji'atl1'\J'llity nlit'llPl~n1w'1J 

~i1u1an11u'1"111tft1~n11 

'1.11,;'ll il'RVI 1iluin{11 ~1ilfl LLa:: uM li'n,:J 1ilu£11TI 2 ~1111'1 
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- u~L1ruwu~rim1-i1•1R1•m1 

t'laawi~:::v::: L 1fl1rlnf'lf 1~ 

~1rlll Uil•UWl'l ri'aVi 
LDut11TI 2 1ii1ii''1 

u~,;'VI ti'aTi Lfluv1ii 1 

~1n~ LLil•U~,;\'l ri'aw 
Lflua1fl 2 ,j1tfui ------- ------- ------r-------- ------- -

11a11m:s:11111ri11a{1, u~,;l'l ri'aw Leua1i'i 1 
~1ti'11 ua:u~,;\'l ti'aYi 

LBua1ii 2 ,j1fi'ui 

.,tj ............................. !.~ ....... ~ ................................. . 
(U1•U1JV11Wn ii::ilu111) 

~ii1u1tynTJl1t1i~u.1P1fto11 _ 
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lJ11ll'ifl1'lihH n'lJbLiil::
0

bbm 'IJ l'liilm::'l'IU~ ~ bb 'Jllla<JlJ ;:;u:;rimf 11~ Lfl'l~fl1'l'l'imi~ n1'llo'i'ilJ'IJ1~L 'llEi'~ h~ lrlW1Vl'lJ'1l~ 'l::L ::iu~ 1 LLa:: h~ 1 vlW1Vl'lJ'1l~'i::L ::iu~ 2 

'IJ<J~U~~'l'I niiloW biJ'lJ<J1~11 'iJ1nfl bbiil::U~~'l'I n<1oW La'IJ<J1~::i 2 'iJ1nw 

'ti • •~A ,,•.nmi~'u' 

·~~U1Aii'llll 
'1J11i1,m\il,iHnliua•um'iman~•l'lu~~L11i;iii•1J d • .... 

it011l\'lfl1Llllln1, '"a•1:ia11i11iium~ 
.. ~ 

. ijW~ll~ll\J 

a. il1ii1ilu1i1aua: 1- ti'.iiliim1mlilL~1J\'l~ll~lliim~1iilil~imnmni111u ;l~11a11u1i\'~m1.l~m11l\'1,11JL\ila - 1J~L1ru;;uvirillaf111A11m1 lilitlllil1•B•L1a1ri•afo 1J%'1'l ti'aw LD\Jll1'i'i 1 
A111Jtlail\ilna (fie) VluYi. LLa•§lil>'i1TianuuuYinmrlhnlil~lliiL,.,~via1l1J1afi1mL,.,~ 'iiim1LL11'1~ uaz~miia •hnlil uaz1J%'V1 ti'aw 

... ... ... "' .... 0 ... 

vi1aV1Lnlil~ll mum11 2 •1nlil 1-·----------d,....,_,, _________ , _____ , __ ··- --- - ·----.-·---------·----··-·----· -· ·-··----· - --_____,,,...-r.-------·· -- --·------ -·-- -·----·--· 
- n11L~llnV1ti11LLazriaa¥11ri1un11ulm1nwtl'1~111 (Site Office) LA,1n11•:;lll1 - u~L1rui'lu1'1rillit¥111m1m, lilitll\il,:a:L1a1riaa¥11 1.JWVI ti'aw 1aull1f'i 1 

ltii'foa~qi1lil\'l~ll1iuaa11•1m~1~ll1vi'u~,.,~ll'V!U1a11u~\J~lil~ll1Jriau~1Liium1 ~iti'!il LLaz1J%'1'1 ti'aw 

-· -- -·· ··- ·-·- -· -··--·--- -T- --·-~ --· -----.....--- - --- ---
~ lil 1 i\'iim.J mohfo1JV1a1u1a L 1Je1;lu l ·\'Viri1un.1uri ea{11,J1 R111 LLa:,Ylil l \\'ii 
a1uV11~u:V1f mii i'Lit1Jll'111'1fo m1tl1 ~tl1•1t1JlliWiL ,.,~ri1111vm11J1a 1;'f V\uYi1 u 

' ... . . 
'i:::"111-lYiij EJ\NiL V!~'U ru:::vi1~1'U 
_______ ....!.... __ ....._...1_ _________ .. --- - - - --- ------------- - --- -~-

,Ylilli\'iiL~1mhvi'in1:11m11JUall\iltlB\'l~m11a11J\ilall\il 24 ii'11111 u~L1ruV1u~ne1 
Lfiu1a~ LLa:::'11tl'n~ Turiv?T¥1~-U1 Fl'i11 

- -- ----·- -·- -- ... -- -·- -- - -- - .... ·-- ·- -- ·- --
n1tl\J1 i\'~fo L l11J1U Blliimlln!J m:m11n11'1\J\il\'lll rnnru'll ua:'iii m,m,.~~111\'l 
~81it n~11ua:ci1~am,~11~i'!ilLLriVIUn11\Jm1•LL ,,,,\J \'l.~.254 7 LLitZU1Zn1~ 

n111;i'it~n11Ua:~IJR1ll1LL1,11\J L~ll1 n11-llJ•lltJ\Jal.llil~~l11\'lU1Z~1tif1~ll1~n~11 
.Je ,J.,iJ ... .J II 11..I 

1'11'1111\J Ln a1n1J "maa1 Lrn: LL 1.JUU •1~am,m1'~~111V1~ll1~n•11\'l\'f1J A111J 

~•tln~\'l~lln11L~Utbam11i\'m,fo1'11VIV11J1a LLit•n11Ull1tl\JLLnh \'l.~.2551 

-----r-~--------.. , ...... ___ .. -----·----
• 1J~L11lJ\'flJVirillitf11LR11n1, l'lit8\il'i:BZL1it1rieaf11 

Lflue1i1 2 ~1n'Vl 
-~'f~Vl n~~~flt1e1i11 

~1ti'!il LLa•1J~iJ'..,, ti'aw 
Lfluv1ii 2 ~10vi 

- -·--y -· _______ t ______ -----------···1---------
• 1J~L1ruV1uviriaaf111A11m1 \il1tlllil1za•L1mrillaf11 1.J~il'.\'l ti'aw Laua1f'i 1 

---.. ··-·r ~ -- ---- - -
- 1J~L1ruV1uYirillit{11LR111111 111a tl?l'i::: a::: L 1a1riva¥14 

~1ti'!il ua:1J~iJ'..,, ti'aw 

LEJUD1fi 2 ~1ti'Ul 
tJ~,j'Vl fi'a~ L~'UV1111 
~,ti'. ua:1J~iJ'..,, ti'aw 

c:l ..... • ... 

mua111 2 •1n• 

;;~-:;-;-~1~,;~lul1~1~uviii~~;11~~1~~1=~~ ~~1JR~~11;lo;n1m)1Vi1~~1JL~u T -1J~L1rufuJ~rle~f~11A1;m,T~a:,;~~;~.;::,~~ri~a'fi, tJ5,;VI ri'a.W LiluD1111 
~1ti'!il ua:1J~iJ'..,, ti'<iw 

L~ue111 2 '11n~ 
ihtilrnL>n 

- --~~~1'1'11~~1 ~~1l A,;;-:;-,;;;~~~~ ;~~~~~;;~,;- ~L~~l; RU1;~-:;-~1~ll1R\J11\Jrl~;f 1~ ~ri 
amu1J~m1a1511ru~~ l uvi'uvi~'i1J~ lil~ll\J\'1,11.J 1 L~uu ri~m~1m11rillit~11 

fl-1~il .................................................... '?.J...4 ........... v . .-.............................................................................. . 

(u1'1i111uliat11'u'Uity aiiL'llflf!'iiru'ti') 

~d1u1vn1TIJ';"V111l11,-'1n11 

u1-dl'1 naw LDuu1TI 1 ;j1rl'VI u.a:: u';ti'VI iinfl Lii'Ua1Yl 2 'l\\'1rlft 
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- 1J~11ru\'fu~riaaf111R11m1 1 V11tllm:a~L1a1rie~f11 

(U1'1L'l.Ul'iWn fl:::truri1) 

~-.i1u1q,in1'ift1u~.:iu:1fl\l°t1SJ 

u1ti'Vl ti'aTl Lelue1111 
~1ti'!il ua:u%'V1 ti'aw 

ujoJVI t\11 tteuifli.:i mu~Liio~.:i Lmuti' LWLu~wu\1 '11ti~-~~~ 

0 
• 
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m11~~ 4-2 (~!l) 
:IJ1fl')n1')U!l~tl'WLbflZbbtit 'tie.If! n1::VJtJ~~ bt'lfli;\'!):IJ ')Z!JZrl!lif ~1 ~ Ll'l') ~ n11vi!lfl~n1'll5'i"'i":IJ'U1~h.lff ~ h~ 1WW1'Vl'lJ!l~'i"::L1!!~ 1 bLflZ h~ 1vlW1'Vl'lJ!l~'i"ZL1!!~ 2 

'U!l~u~,;'VJ nflil b~'lJ!l1t11 'ii1nf1 uf!::u~,;'VJ nflii L~u!l1t1 2 'ii1nfl 

a~fl',.i1~nvti~1u ·~ ·- ./~. 1~::-ts·:~:-- .:..~it~~ ~~'.:r~ ... '. ?i._, :· "\~~ ~•- ... ~ "' .. : ~-~ ; -· ,:,~~;~~.!i°:~1 ~ .. ; 
1~ ~ ·-~:~ ·• ·__.: ~ • . ;:.i:\:•:.'.~ ,~:';-_. ~{; -~$7J..~~~~~!'~:r.;~$~~--

' ·~~ 111AaiJIJ' - -:' ·, .';;·.Jf'.J,~'lj)Jlri~~~1'LLll.•H~'!!~~fl'l•:l11!il•11111lla1J .an1\l)111~1u.un~1 . ., _,..; f-"1•V•~~31muun_~'l~J : . ·: ;i;~~i~~:~!l.U:\~ :'._, , 

' a. il1;!1ilu11Tmrn• Lllil11•tfoli•ih'lfi La~.L~mJ'i'ilv11a1 li'il•vi1ni1n1J~unau u•m-1a•ni1nllu~•via - uforuVlu~riaa'l111fl1•m1 "1lla"1wvrnll1riaa~11 u~i:l\'l nil?/ Liiua1f'i I 
·' • (' ) ' • 1 ' ' • • tJ" • JI "'1 Jt .J fl111Jullil'"llV fill ll1fi1'lfi \Jll"1llZ~11LLll1 IJZ"1M"1llllllllZ 'lUfl\Jlll11V<V<\J\'1 \JL~"1\'111llllZV<\J\'1 . . 

n illl'i'wiJ1m111 '111naL~ V1 fi'Ullll1V< L~IJ\l~il~ffi1 L~IJl11 V\la1 naaf11 lla1 Lll~ll 
~in'" LLll•u~i:l\'1 ii'llYl 

LiltJ£11i1 2 1i\'1fi'V1 
t'"m ~. L~i;i'a~~111 ~L1i"1•1nm1riaaf11li'il1ii1aan•1n~uffi 11'"111J"1 n1Ji1'1~'"~' 

~---··U1VL~il\Jllll•ii'tyan1'1WLL\J111•viali1ih'l!i 111'-.1_11rnnLil1J)ii-if"1Lll_IJ ________ . ·------·-- -

- mu~1Jri1ii'u~fomin1~tJlju~m1J1J1m~11ila1nmLll•11m~~llm•1<1;i~1111"1aa1J 1- u'1L1ru~u~riaaf11lfl11m1 t"1lla"11•v•nll1rim1-l11 

llll ZIJ1mn1'l~fl f\11J"1'l11lllilU~lln 'lZ\'1U~1ll1"1aillJilV11Lf\~ 1f\~'" 'l11JVJ1n1'l~"11 ~~ 
• • .i. • d ' ' " L ll 11-1\Jl\'l "1"1fl11J ~lln W\'1Uil\J L 1Jil11J11J1nni1111\'lil~il' 1fl'l1011 LLll•'ll1nwuu ty\11 

'U~'tfVI n~~ LBut11ii 1 
~1fi'R LLll•U'11'11<1 nllW 

LV'UB111 2 ~,t);i 
\l~a m11J L~a"111a L1i"1~u 111'd1tJ1zmu11u llll•vi1 L ilun1111m ~ilrum 1"1v L ~. ··-·- -----------;,--· -----------------------~--------·--+--------------1-------------1------

('ll) '1u~~LUAY11Ji'i LLa•,1uil1nau 
""'., "' .t 'It)., ' 11 _(i ..i .J ., .. .J • :"I ,f .,/ • ""' ""'"" ., .fl ..: .. .,. 

U'l1'1\'1i ~81u'lZll1\JI S1\l1J1V111JLll1~il~'l•UU~1G1'ltlJUlflR\'1LnV1'Uil1mlJLL1J1 - umru\'l\'11n1'l~'1Lu"1V<\J\'l raa"1'l".V•L1ll1"11L\J\Jfi1'l m1'1\'1 nan Lil\Jil1'l1 l 

111viari1/h'i!i 'Uil~lR'l1n1'H~U'llil\'1'1U-iiillJll'l1Vll•~Vlil'lZUUll1fi1'lrutlLnfl 'Ufltfofo-uari1 ~llZU~L1ru 'll~Uil~U-Uuri1 llll•U• ~1n"1 llllZU~i:l\'1 nllW 

~1LL\lU~ 1z'1um11Jiin 11ll•LL1J11<111i\1um11J~llil"1ii'v1um1tljjmi11u1na~ui.1~il ~u1nllU ' rauviari1ii1'!li Liiua1f'i 2 ~in"1 
il11ln'lZ\'1UnU'lZUUll1G1'lt\J~flR~Ym1uilllllU1JnillJL-ii1~1LU1Jn1'l 

~ --l un .;-;ri a ~'l11111vimL uu~'" L ti~ 1 u~11~ LL mvi aa civi111J1·;;;;;;-1rn1 l~i-i;f a~-;;-11 5 
., "" • .. :.. .r " 

LIJm "1il11Jn1'l"11L1J\Jn1'l "111J 

tJ • • .J '····· ' - ... ) 1 Jt J J • .J • • 'l•ll1\JLll11-1\J1ma1m1rnn1~11JJJllfl1R (n,.11. 1JV<\J\'1LV<U'llil\l1'lmnmnu 

n 11111viu nil1Jn1'l~1 L U\Jnl'l, 

• ~'"~' L~1fl'1E!u (Bracing) u~nru~ilni1~"1LU"1~ilvi1Lmli111 u1viua~vi111J1rn~1 
1vJYl1uavn'i1 s L1J~1 

/1 _' 
.. ;1 ........................................................ 'l:i .. ""P-~·-··-'················· ......................................... . 

(U1'1il11ufi'Fill.J1'u'U-J'ty ilill\1fl~n1tutti') 

~ti1u1on1wlvi1ill'l1'1n11 

u°Wl'I iia~ LiiuD1i11 1ii11i111 Llfl:: \JM fifl;j LiiUi11{1 2 1ii1iffl 

RNP/ENV/RTS92B/PO 1958/RT068 _revl 

ml1 

73196 

W'l:rlllU 

2560 

-------y··-·---···· 
• U~L1ru~vi1m1~"1LUlilvt1J~ raam:<EJZL1mvi1LU\Jn1~ uW\'1 naYI LB\Jillf'i I 

~"1U8fo-uuri1 LLll•U~L1ru ~"1Uili'u-uoo~ LL11::~1 ~1ii'"1 LLll•U~,,.\'1 nllYl 

~~1nllu rauvioo•n1'!1i Liluv1i1 2 '1'1t11P1 

r,·' 
lvC"ff"1 ~ : .,;i. ..................................................................................... !:, 

(u1'1LU1111t1un fi::tlut11) 

~1i1u1rynTit11u~.:iu1riililll 

tJl-J'll \111 tlDUoJflf.:i ltJUijLUll~'1 Ui!Uft LUJLU1ilUJuvi lii1ffft 

" 
'• 
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m.,1~~ 4-2 (i;ia) 

1J1 ~.,m.,\la~ nu LLa::Luil 'll mm";::VJu~~ LL 1~ti'a1J "::u::nm1~1~ Lil'; ~n1'l'viml~ii1'llfi";";1J'IJ1 ~l \Jv~ h~ l vlvh111ua~'l'::L 1u~ 1 ua:: h~ l vlYl1111ua~'l'::11v~ 2 

'IJ!l~\J~~VI fi'm:j L~'IJ!l1{11 .J1n~ Lta::u~~VI naVJ L~'IJ!l1{::j 2 .J1n~ 
·a.:i~t11Zn.u'J)~iv 

-~il.:iu iflauu-
8, ll1ii1llu1iJmLa~ 

fl11!JUall~ii's (~ll) 

~,, ,~~;~~~~~~~~ti~J!~i~i~~n.~~~:~~~u:i11fiau-, 
' '. ··' .;: -:... 

',,;l~f. : ... ,. • ~1,~ ·~ '~,, .. , .. ~' -.-~fj: .... ~T, ·;;~~\'::...'..~.>:. •," 
/.ilCll~-,,~~~'Ll_.'Lln;il ,-;;·;-. i :~~1::,q:a1a~.":uu;un~1p .. ~ •. ·-~-*~{!J~:l.J~-~.£1\J~- v'h. 

.. ..,~. ' ~- _.,.~--\•, '""',,' ~'. 

R1\J ~lJ~ LLa 1i\'~\J~iJii11ua1111a~\Jn ~ uJUil1 nu El Ufl ~1 sa1 U\l RR a '11'H~m 11J L zjillJ 
' ., ..i ' L'!IU i.1U101nL'l!lllJ LL11Jma~LL51 

... ... 0 ..i I ' 

mnrul'll'11L 'l!alll'llla1 

ti1'i11 

- ~--------~--~-------~-~--------------------1----------------
n1JL'l!fl\J~L1ruvtu~~ii01~L~illJvl!l Yl~illJ'11~1liJ~LR~il1\.llJ1SL~il1JLL5~1L'!lfl\.111~1lJ - \J~L1ru~Vi1L~il~viilii1 
~il1•L1i~Ei'um1s uaiuhh11u1nili'f1~bh'I l'h'lfi 

- -,----;;-_-;---1~-;;---;--~-1-;;--;-·------:;---· s-;r~-- J'--. --;--­
LR1'1•a\l•mauwnis 11••f1ll1•1n• i.1il~mw1•rnt1ruw1J\'ll'11111JL'llil1Jl'lillla•~il1 

~· 111111~LR1'1La1.1~ M~ilU ~· 01s1rl1.Ua111ianui'a~~fl1 Yl 

:: ··-· .r;·· x--;--;--­
rnnruvil'l1L 'ilil1Jl'lila1 

n1'!!i 

~ailWll<S.nmhiium~ 
..i ' ' ' ... L'llillll'lill'lila101'!1i 

U~~'Vl t\'a~ Lfl'UU1f11 

'11fi'l'l Ufl~\J~,;''Vl fi'a.;i 
L8uu1ii 2 '11rlfl 

------·-----<e-----------l 
-~~s•nail'i1LilUnTI I u~,;'l'l nail LB1Jil1'l'i 1 

L~illJl'iilvillli1n1'iJi ~1fi~ lla•u~,:;'l'l nail 
.,; ..... G ., 

-----------~~-l!!l_1~1 2 •_1_n• _ __, 
•all•~•s•nail'i1Liiu011 I uWl'l naVi L~Uil11'i 1 

L~BIJvlilvlaci1n1'!!i ~1n• Lta•u~,:;'1'1 naVi 
d ""' ..... LilUil1n 2 •1nfl 

-~1;rii«1'1utwa1w~il111oifo1u1uu~~~~*;~~;~il11~;ail~~~~------ -----r--~~~;~~~~L~a111iilri~--1-;~~11~~~L'.ai~~iiun~;-r--~?~l'l n~Vi ~~a~~ 1 

ni'ili L'il!l1Jl'lill'lila101'ili •1nfl lla•urnvi naVi 

C~.;:;;;~~1~-a;;~;-~-~L~il11--·--·--------------------·---·----

~.1\i~~ L ~V1'il1'lJ 1 u017m1•ailmil s L ~il11ilf1s'i~l'111ailuvlt1iti1msa111w 
(Non Destructive Testing : NDT) 

. .. . 
umrul'll'1101~m1•llil\J 

d ... " .. 
1ilSL~81JmSn17LilO'i!LW 

m\J~ll~Lta1~~\J~u1i11ua1111ri~un~ruilil~ti'uaum1s t~u q~jjil i.1mnihJi's Lm• - \J~L1ru~ti1017•n•ami 
---- ·--·-·-·-- -- ---------------------------------------1-·- ---------

~a1LYl1u7Ji's Lilu'1u wm~il11'11s011Liln'ilL7~ 

"1lil•1•~mm1Lilu011 

•~1•llil\J~ilmzjil1Jil1s . ' 
m~mn'!!L~s 

•ailfl~~na1l'i1Lilu01~ ., " 
•~ailmilm'ililllm~ 

LiJ\JaTfi 2 '1°~~ -------

\J~,;'\'1 nail L~1Jil1{'i 1 

,j1n• tLa•uWl'l naVi 

L~U£JTf1 2 ~1ri'~ 

u5il'l n''1Tl 1~ue:11fi 1 
~1n• Lta•u~,:;'\'l naVi 

nT·n~rm-W LVua1i1 2 '1'1fi'~ 
--~ .. --:r-:r:r~--:----·-------·-·...i ., v ... -· ... ----ir---.r- .. --.--·--;r;-------- ----~-;--- ~ ., o'\ " ..... 

nuu1L1ruwuvivimLuun11f1n•ailrnilSL'ilil11ms11a LLa•w•f1~L~>il~i.1111m•ilu - \fiL1t\Jl'll'11011m1'ftil\J wail~~~L1aimLuum1 \J11'tl'l nail Lil1Jil111 1 

LLl1•1L 'llfli.111'111J~il1•L1iflB1JW71S l'<~ilmil1~~ Hn~•uun11'ililillj'lJ1flL ii11'i111u ~ilm~illlil1S01~Lan'!!L '~ •TI•allrnilSL~illJil1s ~1n~ Lta•u~iil'l nail 

(Work Permit) 011Lan'l!LW tilulJ1{'i 2 ~1n~ 

.. ~·--------"'""'"""""""''""'"""'"7.14~""""'"""""'""""''"""""""'""''""'"""""' ,,u, I ul'>I,,, (\ .. ~."'"""'""""'""'"""""'""'"""''"""'"'""'""'""'"'"'"'"•' 
(1J1~ft11tuia'll1u'll1ty t1ii.LV1fUf"i-.1ruoH) 

~ij1u1vn1"i\J~11tft1~n11 

15196 

L1J'l:r1tJU 

(tJ14LUPl1'!1Un ft::\ltJfl1) 

41i1u1run111i'1u~-4U'lt1fl'ilu 

\J~,;,., rlfl~ L~ua1{i 1 iiiii" LLflZ u~-d'VI iiflYl Uiua1i'1 2 ~1rlfl 2560 \J;,;,, Viu f'ltJUt~«.i LDtJ!jLilv'l.i Uiluft LWLtJ~wutf ~111fl 
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lil1'i"1~~ 4-2 (~ti) 
:i.nlil ;m;tlt1~nmbmmm •1J1:.ia n'l:::viu~~ bb 1lililt1~ ;:::ei:::cim111~ Lfl'l~m;'l'iml~i'i1'lf o'l'l~'ll1~1 'I.la~ 'h~ 'l vlvhv11.Jt1~ ;::: L ::iei~ 1 LL a::: h~ 1 vlvhvrut1~;:::b::iei~ 2 

'lltl~U~,;-VI nm~ L~lJ<J1{11 .J1fllil ua:::u~,;-VI flmli L~Ut11-f::i 2 .J1nlil 
v~fftJ"l:nvu~~'IJ 

ii~u.1\llaa"' 
B. mih!lu1!Tm111: 

A111JUll<Jlll!i'a (~11) 

.111ii'lri1_~\la~Q'i'iim:uX111milm:'l'luiiou1t1illllJ' 

- ~uBimo1um'llll'l1~l'l<JULL<i•~~ Film Badge ri<im-ff1tJBu"'iio1u 

ii'u~tJ!jlliio1um1•~<J\J'l<J~ 1 ~<i1Jil1 am;1o~ il<i o~~ 1l\'iiiJ1a1o~ lll'l~o 11\~aii 
• --~iJ-3 
'ilam1m1~•atyiini;ru,u 1a lllo\J 

it:~} 
1--~_I 

, __ <•> ~,u~!l1;l~111'1Daoih'lli ~~" 
tJ1•l'!11-1~1ml'i1ml'1~a1utJBimn1'l1•uuvim'lllll 12 (tJ'l'l.12) ~"' Ulll\'l. tYi<illl'io 
ti 1 "1\J Ill fi1'l Ll'1 •ii'LL '°'l1 S <i• I ii S Ill I~ ~1 n Uo 1 \J ~ <l L zja lJ ll ll•O 11-lif 1\JA11ll U'1 <l ~i\' S 

.__ --~10111-1.,_•wi1oni1unimo1u __ _ _ __ ____ __ 
I D ..r I .,.., II .., D • 

fl'EltJVl1n1-SL'U8lJ\Jltl~'jtJLVllJ1'iiJ:::\918'3'iiJl)lVl1 Tie-1n Procedure, Safety Procedure 

tL~• Emergency Response Procedure taua u~,;'\'li 1~<ii'l•1'lru1tim1l-l 

·•·· .. ; 
llQ1U\'1~11UU01'l 

. .. . 
- \J'll1tu\'l\'1101'l\ll'l1~~<l\J 

..i ., d .. 

'l<Jm'il<i11mam'lrnn'il1w 

- :r.·- ~ --
- \J'll1tu\'1\'11fl1'lm1~H1l\J 

...; ., "' .. 'l<JSI 'il<JlJmSm'lL<Jfi'ill 'lS 

.... .J 0 I .. I 

- \J'll1tu\'1\'11fl1'l~m'il11lJ\'18 

aon1'ili l~)J 

- --~·- ---:r. - ·-·-;-T- I 

- \J'l11ru\'lV11fi1'l~m'il11lJ\'l<J 

aon1'ili l~)J 

'l•v:11111fi11uun11 .,.,. -\j'l\Jl'lll,,tl\J 

lll'1<llll'l•S•l1a1fi1LU\Jfi1'l 
• • \llTI~R8\J'l1lSL'il81Jma 

u~,;'Yl ti'aYI t~ua1ii 1 
li1n~ lla•uW\'1 nii~ 

_________ --r _ tDU<i1f'i_2_1i1n~ _ 
~aa~.,·~•L1mfi1Liiun1'l u~iil'l nii~ LDumf'i 1 
~TI•aw;m~<J1JiJ1a ~1n~ 11"•\J~,;'\'1 no~ 

. ' fi1'lL<lml\'lS 

. ' fi1'lL<lfi'lllW 

~ii<im•~•nm 
• ..r ' .. 

\ll<JL~<JIJ\'1601~ 

~llfl~WS•L1'11 

~m ~m-11'i<in1'il 

LBua1i1 2 lii1ii'fl 

u~~VI fl'i'lfl Lilutn{i 1 

li1n~ lrn•u~,;'\'l na~ 

Lilua1ii 2 '1'1t11J1 
·~·-~-~---- --

u~ijVI f1'a~ Lil\JEJTfi 1 
1i1n~ LLil•u~,;°\'l nil~ 

1-fiu'll<iu J L t L~u<i1-l'i 2 li1n~ 
- ~;L~~SlJ'iAil1ml1~~~~'il<JU11Jn~'l-l~~)J~<J,,,-~ri~fi~~~- ~.iu"ri~~~-;;~~~~~,- 1C~; r~~~;;;;;;f~;~;~;c;J;;;;-~-1--;;a<J;;.;.;11m- - --~~il°l'l ;ril~ C~u<i1-l'i_1_ 

~m~11ll1'i<in1'11 li1n~ LLil•uW\'l nil~ ifon1'11i l~" ~i'UL l11J1fiB'1~1'1 

~~1~iim'lUW'illl~~;;-;i~'il;,Jt~n~'l~~l~~~1~ri°<i~~1~U~-n~;~~e1J~~1wL-ff11~~ - \J~L1;;;i1vl1m'l~~1~<i~1'i<i -
monu ~.tuih~'ll~OU~il'.l'li lta•~~UL"11J1n<Jl'l~10 L~8<JB\J1S~\J\ll<l\Jfi1'lL~<J)J~1J I aoih'lli l~lJ 
1'i11aon1'ili hfari~~u~\ll'i111ufol'l'l1uri<iufi1Liium., 

.. ~ ........................................................ ?.1..4., .. c.".~""""'"'"'"'"'"'"'""'"'""'"'"'""""'""""'"""""'""'"'""""""""""""'""""""'"" 
(U14i111utlat11u'll1'Y uikt11t~'f11tu'tb 

~01u1vn1,.u~._,,,.tf114n1"i 

...,u, 
76/96 

LtJ'l:t1e\J 

~a<im•v•nm 
I d I ... 

~m~<JIJ\'11lfi1'll 

(1.11>1\\lfl"j'Uun M=llur11} 

L8tJtl1f1 2 '11f1'vi ----1--------------
tJ~,;VI li'a~ iflun1ii 1 
li1n~ u.a•u~il°l'l nil~ 

iilun1{i 2 '1'1ti'vi 

~.U1u1tyn1,-tT1u~4u1riiluu , .. ..., .. ,,., 

u~1ft1 Mu ftt1u<i'nif4 L8U~Lilvi4 uiluft LUJuJu1izt1ll' ~h~~..-.....c: ulJll OafJ 1iiu£11Tl 1 'ii1ii~ 1ui:: u~,;',, iin11 1iiue1fl 2 ~irl11 2560 
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mn~~ 4-2 C~ll) 

i.11mm'itl!J~ nlJLLff l:LLti'I. '111:.m n'il:'lll'\J~~LL 'lf'liillllJ 'i::EJ::rl!Jff ~1~ tf'l'l"~n11'1'i!J'il~n1'Uli'l'llJ'll1~L 'llii'~ h ~ 1WW1'111'lJ!J~'ll:L1EJ~ 1 Lb ff:: h~ L 'l'IW1'111'lJ!J~'l"Zb 1EJ~ 2 

'll!J~'\J~~'YI naYi Lfil'lJ!J1{11 .J1n!'I LLffZ'\J~~'YI naYi Lfil'lJ!J1{1 2 .J1nf'I 

'[}~f\tJ7in£1u~1'lJ ~ 
'~~Ll'i'~'~illJ 

8. v1;i1vu11i'uua:: 
A111ltlail~slV (~il) 

~-:~'',1·,,,.-,...~· .. ,., --~ ·_~·' --· :~_ ' . 

t' .-- N·. ~Y~~~D?~n~~~-~ft.~µnt~~~!t'i~:rJ~ii~.u1~~i!.1J. 
,. ·~.;;.i- .. ~- ... -.... ,_. ~ .'}~ ,'!'1~.~ · . ,._!·,t:.~ . ..,G .. · .• (.. --«1}~, .. · .e~.J,~~t~8t~,.r'-'_<~ '>t ~ 
~'tltl:)'U!Jfl;l_,L~f:i.rt's~~~~~~ i .:~1~~6~L~~:;i'1rlL'lJ~fl;l"i,~~ ::~~QJ~1&'Jfi?~-"~}!U~~.t~' 1

,, 
-~.. -.~;: ... --·., • .,.; .- ,. ~ •• ·" t. '':, ' ~ -"\>;!_\·:.···:J-~~-4.'~'f:l,~i·;•':,."1·, ..• ~ 

- u~nru~vi1m~~m~il1Jvlil I ~a•m•e•na1 I u%'Vl na\1 L~Uil11'i 1 L ~11-1u1~~il~ u~~'l1 i vi1mwm11n!JR1111tlailRli'e~11tl m~'llil 1 Uil1jf111~vi1~1u 
LLa•nwJijimtil1LrlmnRm~omiiu 11\'nuii'l'ummua•ifuiju~rnrnnRU~~·L-i'll.11 I a~nl'i!i L~IJ 

._vi1n1~~u~~:'.IJ!~illJ~~~il1~LiiRR'JlllU~ilRslS1u~~1~1lJ __ ._____ _ _________ , 

~~1'~ilrn1va•LiieRtil1um1lJVl~mJ'llil~LR~il~ilil ua•~\Jn~ruffimum~~1Lilm11J 1- u~nru~vi1m1~m~il1Jviil 
l~eflL~11-1u1~'1lil~U~M1i ri'.Ju~mu~11 a~n1'i!i L~1J 

~;L~~e;~~~-,;~:;.~~~e\Jn;~.;1wl'uL1-1~unL01J L~ilL~'le11~1111V11~11'111-1i'uL1-1~ 
... ..,,s , •• • 

qmo\J ~~u 

~otii'UL Viii~ '11~il' l 111Jii'uffim' nl~~ae~~•e• L 1a11 um~~1L ilu~11J~m ~il1J 
L ~ V n1 ~ti~• ~1\J'll ilfl'l 1l.J1'l IJ ~ U LL a• L ~ 'J VII R112.JVl fol! 1'l IJ nu L 'I!~~ Rall-Im~ II 
'i'1J1'J/1-1tl1 e~1urn~L \'11a1G1~ru1fo 1 uYf il~~u 
tlwa11J 'I! il ~111J1'll.JUU LLl1• L~'l S1JR111JVl~illJ~'l1JnU l ~~VI e1uiai.1'l il 

llnl\JV1S1\J1a 1niiL~e~ 1 \Jn1~'1RL~~SIJ50VlV1\J1a/VlS1Ula ilVl~Uee 1 RU 

lh5il~ lit uii'1J~vi1 L ilu•1U~ail~,J1~~·s• L1al~fl n11L ~UIJ ~il fi'uvi ila~ fil'lf L~IJ 
L~~il~tilULVlii~~~L~nLLi\'~ (Dry Chemical Fire Extinguisher) .i1mu 2 'llR 

J1~il~ Ht uii'u~\Jijlliin1J~ailRWe•L 1m ' 
.. • ... • ( ) . 1 .r "'t1• ~ Lmil~~~1~1R u~IJlrunl'i! Gas Detector ~1\J'l\J 1 ~~ UV1\J'l1 !JU~~llJ 

... ' ' ' ... 
L'llilll~il\'loa~m'i!i 

~VI ~.:ill 1 v L ~ti 'U LL a:: 11'H \1~ n \1~El LL:.J.:I fl El tJ fl;\;) tJ ~ L 1ru1VlEJ'jtJ\J~vi1.:11tJ~tl L ~VlJ 
L~BUil~n\J\l~~ameuiln ua•liil~tl~•a1u~1unu Gas Control 1uL~B~'llil~ 
m11JllU'llil• ih1ri 1 u1'iil'llru•vi1m~~m ~u11 L ~il 1 i\'m111tiluile'l u,J1~~ti1im~ 
LL a• LL~. L 'Jal L~IJ i11J-liua~'llil~~l\J 

• 

·-.;;.-~:----.-"--;­

- umruV1Vllm~~m'llilll'l1il 

ci~fi1'l!i Lfll.J 

I .,j I • 

~m'llm.1vmm'i! 

~ail~WV•L'lal 

~m~m.1vivn1'i! 

viat1Pi'j::EJ::L1a1 
' ..i 1 ... 

~m'llill!Vlilm'i! 

~1fi'Vl LLr:l::tJ~ii'VI flari 
L~'UV1i1 2 '"51f1V1 

uWVl na\1 LDUilTl'i 1 

..J1f1V1 LLa::tJ~,;VI flafj 
"' ..... . .,, rnumn z ~lnR 

U~~VI f1af; Lfl'LIEJ1-fi 1 

~lnfl ua•u~i1Vl now 
"' ..... . ., LillJil111 2 ~lnA 

•• ~ ................................................... ?:Z. . .tp.;, ....... ~ ..................... , .................................................... .. \11'111 .. ~ ........................ ../':(.~~ ....... ~ .................................. . 
(u1.oa11wia\J1u'Tl1ty ei1LVJflij"ilitu"1) 

~il1u1vn1w~VJ1-;ll'l'Hn11 

u*,, Ot1W Liiu£111:"l 1 ;l11i'P1 Lui:: ti~~ On;l Lijun11'l 2 ;l1rl11 
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UJ'tt'ltlU 
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(u1.utur1-;wn ii::tluP11) 

~.J1u1qin11ft1u~4Wlfl~flll 
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d ' m11''1'1 4-2 (i;iEJ) 

mi;i1m1ileNn'ULLa::Luil'lli:.iam::'Vlu~'LL11i1!1EJl.J 1::EJ::riEJa~1' 'll'l1,m1viEJ~'n1'llii11l.J'iJ1~1i.Ja'h'1v!YlT1mEJ,1::L1EJ' 1 ua::h,lv!YlTvruEJ,1::L1EJ' 2 

'iJ'il''U~~'Vl nari LiJ'UE11{:j 1 .i1nlil LL1'1Z'U~~'Vl naW Lfil'UEJ1{:j 2 \11nlil 

il•R\)~•nilulhu 
~'LL1Aifllll 

8. il1~1il\J1JJVLLil• 

R111JUililflna (i;iil) 

'1JJmn1~iliNnuua•um"Uuam•wu~~u1Ai1111J . ,_, 

(n) •1u11•viva•~fa~~fl 
~fl 1 '1ilm~fl~1~a11uamvt'!lll•~nu ~A fa LLa••tln~ru1umwn1 '1ila1uamvt~vt{111J 
1 -ti'11uriauL~1l'11\J , " 

.J •. -
il011J\'1Pm1J1Jn1~ 

- .,j e I I 

- U'H1W'Vl'Vl1nT"Itln'Vl€Jfl'1~ 

~U~"Q'1 

~:a:L 1a1ti1Liiun11 

flaem•a•t1a1vnviil 
fl'1~~U'1'fl~ 

.,.., .. 
IJWUfl'UlJU 

u~,jvi tla;i tfl'UD111 1 
\11f1'V1 UflZlJ~,f'VI fi'afi 

LB'Uu111 2 ;j1fi'vi ·--- -..... --- - - . ;;[''" - --- - -
m1~aeu 11J 1 i.lii~•nfl'!l11• ,,,~" A\Jil ~ 1 u~• v •l'lil1~ L1if1!lum1v~1 n mwnvi• - lJ~L1ruv1~.;-,"i·~~vi~a~~ - T i;i~-~~"iz~-;~~~unvi~- ·r-···~~~'VI n~~-~l'UD~i~· i-

~u~oqvi 

A1\JA1J1i.lliu~ti~.1\Ji'l11J1'11J1nu1Ji'v 1e•tVf1vtuv1•1Xui\'u ua• Ear Plus - u"7t1runvhmwnviBa•ri 
--·- -·- -·--·----·--------·---··;r--·-···--·--- -·--·-~ ----·--.-·--·- ----

\;lflE)Vl~1fl1iJ~~~1'U ~ ~il~'qVI ., 

,. ·------·-------· --- - --·- -·--;r ·- - -
('!!) ~im1~viva•i'h'lf1nil1fia~nu11151~'Mll1nR11u~ 

u "7il'.n 1 lle•tlwa1u 1 \J !),,,,tJ1 v' 1m 1i'1 '!lil' ~ •tMl1G1 ~ rutJ111 A~ L~ v1ii il• m 1J u u1 
11•vieri• ih~1 '!Ill• lA~• 111~ L ~il'!lilm1uiiil1Ja~1va•~ii Vfl~•uua151~ru\Jli1A . . 
~1U1'1U• m;i'uA111Jiin LLa•uu1n1~1l1um11J\Jaei;i.iivlum~tJ~lli\,1u1nil1'l~ilil1~ 
m•nufluwuua1tm ru\J111A~vt\J1 uu~~tiutiem ii1 li1 L U\Jn1~ 
~7-;;;;.;-~il.~~fojjL\J~~·~~~i;,1~~;;;:;-;;h,,\J'!lil'\J%VJfoL\.llJ:;-~~~1n-;\'~~ L~ill~ .. .... ... ... .... ... ., "' ' ' ... 
1JA11m•1Jf1~•1•mn'!lu ~11JVJ•m~flflfl11J~am•nuiluLumm•1nm~11•nBa•m~1 

... J'cl ,,. 
- umruvt1M11•naa•m~ 
'lnilLfiv•fluvieiroi~ilJi.fui~ 
~u1 

-;~· -y-:;-- -;---; ;·-· ---· -
- umruvtlM11'VJVil•m~ 

a•rj~e•~fl 

•~Vfl>•a•na1vnvie 
fl~~~D~~Vl 

•~••wv•na1ti~a{1~ 

flae•wv•na1ti~a~1' 

LL!l•\1_1n:-.uiJfY1'1:11:1!P.!1.:i.1-IJ_Liivw1m1ifl~IJ_ 1~d•\J~•il11J'1\JLL~UfY1'lil!JEJL.~1 -
Lflm1•viilri~fh~1 La~•L~vufamLii1 ilB•vi1m~n1J"'unilu ua•1'la•m~nau~•viil 
. • 1 . . • • .•• • JI ""' JI ~ 

~il11irnfluviea1ITT~11J'1li1A 
eu1 --r---··-·-----,--- ·-·--- - --~- -· 

- u"7t1ruvtui111'vieri•li1~ •aefl~•v•n~1tiBa{1, 
a•m~1 ULLfla•'!l1•LLil1 ••fl••i:iuaua•u~\JA\Jafl1vtvt\Jl'l L UL'!lfll'l1,LLa•vtUl'l 
fiila{wti'1 A~111 mnif L~ V•flUM1vt L~IJ1'l~il~ni1L"'IJl11 vmi• fiea{1,LLif 1Lil~~ 
lflm~1 LM1:fla~~1'1 ~LOfl•1nm~fiea{1,1fil,U1VVn•1n~uffi>\',,,1m nmr,;,fl~' 
ih v L~iluua •afYa n1'mlu u111•vieri• li1~, 1 i.1a1m~m ~u 1ilii'fl L •u 

•• ~ ...................................................... 1]..,~~-~-'·'·""~ ....................................................................... . 
(u1.:ia1'luiiatH'u111'cy DiiL"1flf!'5°ti'ru'ti) 

~ci1u'Jt1n1nihn11 .. 1.:in1-; 

.,;, 

78196 

UJ'tntl1J 

'lniitfirnfluviw1m'Mi.fui~ .. 
ilU1 

(1J1U1J111'5Wn ii::tl1Jti1} 

~ii1u1qin1-;fi1u~.:iu.'Jt1"a11 

~1ti'vi uazu~ttvi li'aW 
Lil'Uu1{i 2 \11fi'vi 

~~~VI li'a-fi-Lfl'UD111 i 
~iflfl lla•u7il'.n flaw 

bei'Uu1{i 2 ~1fi'VI 

lJ1,j'YI ti'aTi LEl'UD1111 
:51ti'V1 LLflZlJ1,fVI f1'afl 

Lfl'UD1{i 2 '11fi'V1 

u1~vi ti'aYl tei'UD11i 1 
~iflfl lla•u7il'.n flaw 

LD'UD111 2 '11ti'vi 
u~,;'YI n'aYi Lil'UD11i 1 
~1n• tta•uWn flaw 

Lfl'Uu1{i 2 ;;)1flvi 

v1,;,., rifl-il LDua1ii 1 '11flfl Ufl:: u~t111 li'nVI LiluD1i1 2 ~1rifl 2560 ultt\1 ;!11 ftau.Jail'.:i rnu~Li'.lt.1~.:i u.auft LUJL1J'1UJ1Jli ;i1tiot 
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8. 

\il1';i1~~ 4-2 (~fl) 
l.11 \il'l"n1';iU<l~ n\JLLfl::LLti'l '!I mim::vru~~LL1lil'1m-1 ';j:;tJ:;rlm1~1~ Ll'J';i~n1';ivi<Jfl~ fl1'1ffi';j';jlJ'!J19iL tlv~ h ~ lwvh'VIU<l~ ';i::L 1t1~ 1 LL a:; h~ l vJVl1'Vl\J<l~';i:;L 1t1~ 2 

'!l<l~U~~\11 naoW L~\Jv1<f:'J 1 .J1n\il LLa:;u~~\11 naoW L~\Jv1<f:'J 2 .J1nt1 

il -3fltl1::nu11tl1u 
1J'i111mwii~nu1111:u:tii~ll11m:V1uii~u 1111i•1J • • fl•U111iliJIL 

a1~1au1i!mrn: - ~" 1 i.\'ih:uu m~~rn~••fa•L~amflsiti'um11J L~ilA~mrn••\J~:~1~uli'u L ~il•1J1 ~, n 
A111JUilili;tna (~iJ) nwW~IJ11A~•n1~1LilZL~•LLm~U!\l\'11AaL~1 

1'4iil ......................•......•.•....•........... "/k. .. t.p;V.ltllr.lrt,.I······················· ...................................................... . 
(u14a11uli'at11u'll1ty ilih'1fl~n1ru'1) 

~ri1u1vn11u~11lft14n11 

uW'Yl Os;J Liiuv1{11 '1irit1 LUI:: u~,;',, n'Hil Li>uv1ii 2 -,i1ri11 

~u, 

80/96 

L11~1UU 

2560 

1101u~1hLilum1 1::u::L 1a1fi1Lilun11 e7i'uilfl1JE\J • 

- lliliJllLL\J111•vimi•n1~i ~ililllWaZL1i11rlili\{1• uWVl ti'11il L5ua1'i'i 1 
li1n11 LLilZU%'\'l nilil 

t'8ut11{i 2 ,j1fi'VI 

.. ~ ............................ .l..~'..~ ........... !0.. ....................... r: 
(U14LUfl1Wn fi::iluo;n) 

~ii1u1tyn1'Hl1u~4U.1fl-n'uii 

u~-JM '111 flil'U~Hi°4 UIU~Lilti44 u.nuft LUJLU~L11U'){ .,j1ri111 
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d 
lll1'i1~VI 4-3 

ii·1\ll'im'iu •NnuLLfl~LLti't '!l~flm~viu~~u 'llll~ eiii .. :v:~1Liium'i Lfl'i~m'iiiieiii~n1'1f5'i'ii1'!11~1uii~1 .. ~ 1 v-lvh'lll\Jei~":L::iv~ 1 LL fl: 1-;~ 1 v-1-ri,.11uei~'i:L::iv~ 2 

'!1'1~\J'i,;VI fi'm:J L~'LJ'11~:;j 1 '11nlll LLli'l:U'i,;VI nfl~ L~'LJ'11~::i 2 .i1fi'~ 
t1-1fl'll~:nilufl1u, 

~~wmiiml 
L il~RIJLL!1Zn11ilri1u 

~1lJ'!ID~\JWU1'!1\J 

2. a1li1au13Jm1il• 
A111JUflo"1flS 

:in1111n'i,1ila~'l)uui1•Uti'l:U~i1n1•l'lu~~u1~iim1 ;flmuilli'.lLiiuh~1 ·. ·J 1•a•mi11h1iiuni1.• ,,h-. 

~~1 iiilm1\Jw'!l1i1'1nfoilL iif m~su 11~rjil\ln11wtuL'l-1~~mou'!la~11m1u ua• I -~ae~uu111•viari•li1-11, ~ae~ws•11a1 

;i11iium1 i1ms La'll L V11PiwViu ~·m~n1ruLii ~ L,,, ~qn Lou L~ s1nu,.uuviari•li1'llCT1'lJ'lf1 ~ t ii nu 
0 0 1 ,; "1 " • v.I 1 ' ' - ' " \'lms•1um•1 'i!lJ'ilu \JVl\J\'I nmRs• LLo•~l'lllu 11 ~1\J'llv•vrnm1~~~ai1ei111 

oHB•l'l1• 1~~v•l'l1~\1~. \ii'•~fl 1 ud 
0 

• L~1\'IU1~U1"'ll1ii'llYiUG'llfl•LR1•n11 
• LVnll11L~mLVI~ 

• tl1siJ1•'!!1'1°llYi1J5 
• e!ti1"!11J"l:l'U 

\~~1'.)ir~'ifa:u 
., t: "•· 

...... -·~-;· :'' "' 

u~,;'VI ii'aVl Lilua1ii 1 
~1n~ ua•uW"' naw 

LBua1i1 2 1ii1ii'~ 

-·---~-~~,lJ~ui~i1e~Riie~nu~~'"'m'i'l!e•111~1m1~~Quilu _ --------------- -----·1---c--

aiJuinpinmi1Liiuii11m1lJ~1~1 'llv•'l!lJ'll\J\'l~v\'IUW•1U1UVIUVimlJR11lJLl11J1•lllJ 1- ~av~LL\J111•vieri•n1'1l, l ~av~WS•L1a1 U~il'.VI naw LBU"1fi 1 
L~\J n1"1llnlln1'lJm!JLl'l~n1aU1•Ll1ru 1uri1ft"''lf1M'!llJ'!f\J n11llUUl11J\Jiil1um; t>i1Liium; ,j1ti'~ llo•u7il'.VI naW ., . ' 
1h11 1>'hum1i'in1'f1 iil1ua1CT11rull'll LL11ol11CT11ruth•LV'!fu~1•1 Li'Juiiu Leumfi 2 ~1n~ ----- ' -'-·-----·---------·-·----··---
L~ V LL l1 ~;J B !Ja ~ 11 ll11LnS1nuii1'llfi '11J '111 ~ LLa o R11 IJU av~ f!. a ll ~1• R11 lJ ~ 

R11llLih111LL~•R11lJL~fl~\J~'1WUULLa"1Mfln1L~S~1\J~<JUWLill'1~1•1 L~\J m;1~ 
m11JfLfis1nuii1'lffi1'1J'll1~ m1ml1ft!\l'llD•thm~auumvie ~v•V11•~~~"'",,,-i1• 
'llll'llunuLR1~m1m1L~m1l1~iielJa~1uu~uli'u 1uiJ~1 Li'Juilu 

(n) m~Nnammi1ua1ii1au13Jm1a•A111J\Jaaflns 

~ ~ 1ii~n11 N namlliil1u a1~1au1ils ua • R11lJiJa a ~f!. s a th• L \'Ill 1•lllJ 1lti!1u no 1u~ 
iJijmio1u1fis1iiu•num11iili1~, 1~m\'1iia~vhmiilnam1J 1~u 

n~1"Lusum11JiJae"1nm1a:fiiim1iJijlliinua~1•iJae"1nv1uL~m•uuvieri•li1'lfi 
m1H~tJn1rutlv•nu.Jum1sri1u~AA11 
'iilm1uijillin1ru1muu 
n11UfjlJVfS1U111LUoOi!IJ 1\'Ju<iiu 

- ~aB"1LLu111•viuri•ii1'lf, I ~aem•s•11a1 
;i11uum1 

- flail~LL1J111•viari•lh~, I ~aa~ws•L1a1 

;i11 iium1 

u~-J"v1 ii'flfi LBua1i11 
~1n"1 ~a•u1il'."' !laVi 

LB'Ua1fi 2 1ii1ii';i 

u~,;'\'I naw L~Ufl1{'i 1 
~111"1 lla•u'lil'.vi naw 

iilua1i1 2 ~1ii'fl 

.. ~ .......................................... ?.z.~~ ............................................................. . ml1 •• ~ ........................ .!..~ ............... ' ............................. . 
(tJ1~a11tJJi'at11u'llity aiiL'tlflifrn'ru'ti') 

€ij1u1an11u~~11LH1~n11 

81/96 

W"1!1\1 

(U1U'lJVl1'!n.ln ft::t1Ufl1) 

~-ti1u1cyn111i1t1~.;u.1nti°D11 

uw,, riflW LilUD1~11 ~1rifl Ufl:: uj,;'\11 riaW Lil'LIDTY.i 2 ~,,;,. 2560 un;'vJ i;u ftDu.Jafi~ LD\l~Liiti~~ WJ'lJft Ulll'lJ~UlU,..J ~1Ji'fl 
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m-.1~~ 4-3 (~El) 
:u1w-.m-rlJE1~nu11az1tm'tl~an-a~'l'lu~~LL'l~tiE1:u -.~u~~11iium-. Lfl"a~nTwiE1a~i'i1'llli"aW'tl1~1tl!i'~h~1'1'l.Yhv1uE1~-.~11u~ 1 LLazh~1'1'li111V1'UE1~-.zL1u~ 2 

'UEl~U~,;'11 nm~ LD'UE11{::i 1 'il1n~ LLf\ZU~,;'11 narl LD'Utl1{1 2 'il1n~ 
'tl • iN~ 1.Zflil'l/;\11J 
ll•1L1111ia1J 

2. •1il1m.mi'm1a• 
R111Jtla•;ina <~•l 

111P11n~1ila.~i)uLLaz11r'i'l'IJr.iann:'l'l\J~~1n;ilim1 I 11n1uvlii'i1iiun1~ 

('ll) 011il••nu A1\JA1J01~1iiflai!ii1'l'1;in1'llf1 uaz011an1'l'lifo1nn1'llf1 . . . . 
;i111JailuLrn•~11<fo1'111•uuvi•a•rh~, il~1~atl1La1Ja t;iaiinm~11d'~ LLa• I - ;iaa;it1u111~viaa~lh~, 
U1l-li'n"M1 l"'l-1-LI 

(I) n111~11"lOLLIJ1viila<ih'l!i 

• ifo11Jifuvi11<viaa<n1'l!6111J'l!1~ (Pipeline Patrolling) L vfo liLilu 1iJ 
m1Jmm~1u ASME B 3L8 l1'1iia 851.2 ua• 852.1 t;ia011li1111J 
1i1Jnrn,1~1•1 lu11u111<viil~il11JnlllViL1i;ir.iam•'l'l1J L~u 011nila~1• 
muaut11viil n11flilnlfl1L~IJ 011'lJ;\~\J 011Yi1011tn1'lfl1 Lllt11it1 LUU 
i.h•'ii1ua• 4 Af~ · 
oi1Ltiu011ih111Jtii1<i'n1'l1il1m~il\J (Pipeline Markers) LTia 1ViLllu1 iJ 
mumm~1u ASME B 31.8 iia 85U l'i1Lilun11111'ilunu Pipeline 

Patrolling i\1 a n11L~mVi1 LLa •1'11~ 1nau ~ t;i am11Jflilu11 ii011 
LA~ilt1!l1 ail1m~au ii 011imh1~ "1~ilii'ilm1uuuil1m~aua\Jlailt1 
1<~abi liiuliu Lllu\J1•'ii1ila• 4 Ai'< 

(2) n11U11<i'fl1'11LL\J1viila•n1~i 

• a< LO fl n11 ru\'11 fl iif1'l!il~ via a< ii 1'1! i ua• 011 n fl L 'l!1"'llil< ~\J~UflVl\Jvi il ~ < 
ih'lfi (Pipe Settlement and Soil Erosion) u~11ruvl~u~il\J 1'11<U1 
1Ma'l'l~ill'l1<a1;ioiJ'u 1ll1Jth•'ii1ila• 1 Af< 

1•v•11a1ti11iiu011 

Pl8il;\1ZV•L181 
l'i1Lilu011 

·~ . 'r.IWr.lfl'Uil\J . ' 

'U~~VI f1a~ L~Utn{11 

'ii1n;i Ltazu%'Vl nail 
~Buu1{1 2 -.;i1fl111 

a4-ilu ................................................ '](./. .. 4.~."""' .... ...,. ........................................................................... . viU1 
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lll1'l1~VI 4-3 (lll!J) 

i.nlll'lm'i1'.lOJ~nm1ti::util 'll~tim::viu~ ~u 1lllli' !ll.J -a::1.1::~11 iiun1'1 1R-a~mTI'imi~n1'llo'l-al.J'IJ1~1tlti~1'l~1 v1.YhviuOJ~'l::111.1~ 1 uti:: h~ 1 'VIV11'VluOJ~'l::111.1~ 2 

'IJB~u'1~VI nm:J LB'Ymi11 '11nlll LLti::u'1~VI ti'm:j LB'YOJ1{1 2 '11nlll 
t1'3fitJ1::nvu~1u ~,~1n11ua~nuua•uti'l'll~an1•l'lu~~u1flaau 

~•1rn1aa1J 
. . . 

a1~1aml1m1a• (3) m'iil111•'i_aa'i'1'llwvieri•ih'i11 
A11lJtlaai;iila (~e) • '11TI•waf1'llil~vimi~ii1'i1G1W'll1~ (Pipeline Leakage Surveys) 

L~il11\'Li'Ju1tlmmnm~1u ASME B 31.8 Vi'1'1'ia 851.3 ua• 852.2 
'11 'i1" ih a nl'it~u L Yf 1 LA at '1'in11a• tnAamn LL1 Aileumu LL mvie~flm, 
Ltl~auL1tla•1\JtMiuri'uLA~e•jjilm1•1'~rh'l1 (Gas Detector) 
Li'Jutlw~1ila• 1 A#• 

• m1•am1m1-li11A'llil•1'a~1Rilm.Jvie (Costing Defect Survey) 
LAamwi'A Voltage Grad·1ent ifiaiil DCVGLU~\JL~ili.n~1u11u•~1'aA . ' 
LAailuvie'li1'iALm•tlwmru'111J1A'llil•u~aAailAm1ua11viil 10 il~aA'i'• 

' 
(4) nw.l1'i•'l'm11wuuua•ri'um'i~n~au'llil•l'iilri•ii1'111 . ' . m'i An ~aau'i•ilu LL , • .ru 1 rh'h~1 '1'iua• ri'um'ilin ~au'lla•l'iilrioii1'lf 

G'i11J'll1~ (Pipe to Soil Potential) L~iltiii'1i'Ju1tlA1lJIJ1A1!1U NACE 
SP 0169 Lilum1m1•1'AWil\JLL'i•ilu1vh'h 'llil•W'UtJU1NrlUnl'i~nfau 
'llil•l'iilri•ii1'1l~•A Test Post ~•ifil•tvia•V1ml111'l'uuMri'um'i~n~eu 
'llil•l'i1rnaJWrio~anwl'ltJ~aou1ui\'ul'iil L i'luth.,hila• 2 A#o ' • . m1•aauwilu1L , • .ru 1 '"vhvi'l '1'itlil•num1~n~ilU'llil•l'iilri•ii1'111 1;\~u 

) d • (Close Interval Pipe to Soil Potential Survey: CIPs Ll'lom1"~11 

viarion1'111 u~rnu1Afl~1,•ilrn11•ilu1TIYl1~1ni1mm~11.1 NACE SP 
0169 1iiutlw~1 10 il~ilAf• 

- A1tJAIJ 1 !\'~ nl'itlfilliimuu lamam11Jtlm1Aii~o1~1uu1l1mL~•~•LL 1~ilo~ 1rn• 
~IJ A~IJ ~~an 11\J ijllii n !J'i" Lu ~um1~tlaaAil m~~1ri'u ni'itlijllii~ 1u 1 m 'llm•uu 
viori•ii1'111 
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(U11lit1'l'Wlflt.11u111ty EliiWIPlf!'J'tlw,\) 

~d1u·urn1niTin1lr1,-.:in11 

tJ~ti'Vl rla.;i Lilut11i':j 1 ~hrifl LLfl:: U~ti'rl fi'fl.W Liluu1{=i 2 '1itiri 
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~1Lii1Jn11 ~lrlA LLa•U~i:il'l !fail 
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00111~~ 4-3 (~!J) 
l.J1\il1n1W!l~n'Ubb<l::um '!l~·mm::'l'l1.J~~bb 'l\ila!llJ 1::v::~1b U'Un11 bfl1~n11Vi!lti~n1'1Jli1W'!l19i'l tleJ~ 11~ 'l 'VlvhVl'U!l~1::L1 v~ 1 LL<i:: b 1~ 'l 'VlV!1V1'U!l~1::L1v~ 2 

'!J!l~1.J~,;'l'I nm~ LB'Uil1{1 1 'il1n\il bb<l::1.J~~'l'I nmii LB'U!l1{1 2 'il1n\il 

tl~l"ltl"l:ntJu~1\J 

~~U10liiiJll 
2. il1;j1il1J1:ii'mLilZ 

A~11Jtlaa111Ji'a (~a) 

.1.m11n1~~.-~~mrnz11iil'!INamz'ii\J~~11~111iia1J 

tl1o'!l1!i'1Jl1uil'!lilA111J~1lJiiat\'u,.,u1a•1u 'lflJ'!lu amutl1•naun1;~aa"lniiLiia• 
~1 a ail flriil,_ LLilffi i\'m111mvi1fi• n11lJ~il1•fi~ 1 i\'Lfifl A11lJ Lifoin V flu LL tl1~ilri•/i1 ~ 
G1w111~'!lil~m•m; 11lJ,i',,.,1n>iu1a•~u1.111••1i1Lijum;ri!la~1' tl~utl1• >i~il 
n;•l'i1m1Liia1t\'u;•uua151;ruti'(11A1ui1uYi L~\J m1~a1Jtl1,.~uu 1vlvh tlwtl1 
11'11«\'lvl Lilu;\'u 1m'!l111wuuviil~•li1~G;;1J'lf1~ '1a•LL>il•1ll'm1~a1'>it!1 "",r'~"' 
1 i\'u L ~111t!1~tl '" a11mu111aa111;• a• L 1a11i1 L ilum; 

d .• ... 
am\l\'IR1Luum1 

- flililflLL1J111•viilri•/i1~1 

,1ZVZL 1a1fi1LU1Jfl11 

fliliJfl1•VOL1il1 
li1Lilum; 

~i'uil.iirsau 

u~-cl'Vl fitiVl Lilua1fi 1 
,j°1ti'Vl LLflZU~-J'VI tiafl 

L8utnfi 2 ..S1t1V1 

·-------···------------------ ·--·- ----- - --- . - --+ .. -·---· -- ·--- ------+-- - --- ---------+------·- --- -- - ---
(;i) •1uiJ1;i1!lu1:ii'aLrn•A111Jtlail111nad111fowun•1ut1nilli~1u 

A1u ~" 1i\'un111 ii~tl n ;rutla• t\'u8um1ari1u\lAAil~L 11moa1J 1 uu~a •tl1• Lf11'1 1- 111ail111LLu111•viilri•li1~1 I 111aa111;zaoL1a1 
'!la,.1u li1Lilum; 

u~~'VI tif!iJ iDuD1f11 
'ii1t\'111 LLilOU%'1'1 flaw 

L8UD1-fi 2 ,j°1t111 
· ~1llii-~1t\'ilm1111;1~~fl-u~;.;:;;'!l~,;~~.,iia ~tjmru~a~tl1~1l~t1nim,~u 

. -~ - ---·---------;;n;------ ------ --·-·--- --------
'!lru0Vili1L ilunwliil1JLL'll1Jviiln1'ilvi~1 .ifa•tl~i.m i;J,jj 

~ ~ 1 i\'~' •UU'!liJ iJ 111\11flL-ihl'i1• 11JU~ L 1ru~vi1 n11 L ~il IJ ~il vi il LLil• n1~ fl'1•aau 
d ... .:: " 

;am'ililllfl1Vn11mn~Lw 

mu~ll~L~ft 1i\'~t1~u~•1ua11J1ri~tln;rutla•nu8um1a L ,fu ~'fl" l1mnihii'a 
'"'L Vf1il1Ji'a L ilu;\'u 
:: J' ...1..1 • "" ' ., :: .... :: d .. ., 
n 1JL 'ii"' \j \JVI \'I 1'11 n1' L 'ilillJVlil \'IW lll'I •"' ~ "'' L ~ W•>ill1 a L fliJ1J LL a~· L 'ii ~m' l111J 
d •• vi01•Lnflilum1a 
n1;m1"1111li1'll11J•~~tl~i.m,1u'11v Gas Detector 111aa~L1il1 
:: ... J/...1..1.' d ... ::., ""1'"'~•.ol• ..I., num L 1ru\'11JV1\'I 1'11 m;m1 •aama m 'ilil ll mil1JV1•in1J1J >i~l'l •1JlJa11JLn a1'lla• 
v , .!I •• • ' < L '!11m '1Jl'l1JV1111•na11.111m111~'il1fl 

a.,,~u ................................................ 2;,. .. 1f1M.r..n.J. ............................................... ............................ . m!1 

(U1'1i111i.ult0Jiu'IJ1~ t1iir.viriijn1ru'ti) 

~a1u1vn1nfi'r'l1'i'Lt11.,,n1"i 

\J~,;'1 navi r.ih.1e1ii 1 ;l1fl'1 Lr.a:: uW"ll ftfl~ r.&urni1 2 ;J,n., 
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- fliliJflLLU111•vimi•n1~1 

- flililflLL1J111•viari•li1'l11 
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viaUVl'l:EJZL1'11 u~-JVI fi'ari Lfluo1fi 1 

li1Lilum; '1'1t111 LLa:u~oMVl fi'aVl 
_ _ __ _ . _____ -+- Laua1{'i 2 'ii1t\'111 

1 
u~'1Vl f1aVi Lflue1{i 1 
1i1t\'111 uaou~il'.l'I flaw 

L8ua1fi 2 ,j°1fi'A 

flftil~1ZVOL1i11 

li1L U1Jn11 

• /vti./i~ 
fl-l'Ull ................................................................................................ . 

0 

(U14LUfl"i'tiUn ii:\Ju1111) 
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\Jl1'l"1~'VI 4-4 

iJ1\Jl'l"n1'l"~ lillil1:1llil'l"'"l'ilil'il'l.ll-l'ilm::'Vl'l.I~ ~IL'llil<i''il:ll 'l"::v::1foa:i1~ 1m~m'l"vi'ilii~ii1'lfti'l"'l":ll'!J1~L u!l~ 'i'l"~ L v.Jrh'Vl'IJ'il~'l"::11 !J~ 1 11a:: h~ tv.JVl1'Vl'IJ'il~'l"::1 ::i !N 2 

'!J'il~'U~~'Vl na~ l~'IJ';J1{11 .J1n\Jl LL'il::'U~~'VI na~ l~'IJ'il1{1 2 :ii1n\Jl 

·1mhh=nil\Jili1u. 

~.u.1iii'iil1J 
1. ~!Ull1\'lil1fl1R 

2. L~a• 

3. V1i'wv1m~u 

i/i'!Jui'tt~~A11111JA11•5il\J 

TSP (24 #1!11•) 

PM 10 (24 #1tlJ•) 
- ' VlRVl1•Lrn•m11JL nail 

~rulillJU 

leq 24 hr 

leq 8 hr 

Leq 1 hr 

Lm,,. 

'ili'i1fm:wn11•1'11 

~ .... ' ., ...i .. • 
LntJmilm•mmma•IJil High Volume 

' a U ._. I .L.., ' Air Sampler a1i.i1umam•V11Lfln•Vl 

m TSP LLa•'iLfl11•ilili1a'iil 

Gravimetric m111nm~1t1 US.EPA 
~1\ilfu~1flEi1~viiLfl'j1:::,Jvi1 PM-10 Liiu 
.., ' ... "' ... . mila1•maLR1il•JJil High Volume 

PM-10 Air Sampler ua•'iLf111=ill>'i1a 

'iil Gravimetric m11mmmt1 PA 076 

'ilim111111 •i'111wiiu L1ia• 1 ~L i'lu t i.J 11111J 

i.J1=n1Rflru•nrnm11~•u.1111iiu11u. i.i•'ll1~ 
.... ~ d " U\J\JVl 15 Vi.R. 2540 L1il•n1Vltl1111J1mJfltl 

wiiuLiia•~1 t i.J 

amu~AA31JA~1•1lil\J• 

~1tl1U I amii ili•ltli'i 2.1-ILiiLLri 
ii11l'm1uail'u11~t1\J'1m1~'llll1Vi 
L 'll111 9 ~•Vl11'1tim11'lla1J1 
'll!J'lltlVl,ji'\ 6 ~1\JBVlUil•1•Lia• 
( ~1tl~il ~ L UL 'll\11~1'1111Vl n111J 
a1t11~~aa 1mfa mvimfoti1~i ' . 

'ii1u1u 2 amu ii•ltli'i 2.2-1 tiiu.ri 
ihil'm1uail'ua~t1\J~m1~'llll1Vi 
L'll111 9 ~•i.i1'111umrn1iim 

- 'll!J'ilUVl,j~ 6 ~1\J8Vl1Jil•1•Lia• 
' d • 

( u1t1\'lil a 1 m 'll111a111a1i.im11J 
L90 I I a1t11~~~a1m\'u.~1viil~•ih'lli) 

(n) 1-ian 1•V1\J'll il• L 'llLfimJ L\JU l Vl 1u'll~il011Vl1flili1'1lo•4lui'i\J~L 1rutluf\J-tlmi•'!lil •n•m111n1 lL•1•ailfl 

m11JLilun1111-~1• (pH) 1- 'iil'iLm1=il~u f1111\JwmRflru•m111011 11. 1.l°inrui.iilf\J-uilri• 1uiivm11J 
~10111i1tY1vh (Electrial ~•~1fliia11ui.i•'!l1~ uuu~ 25 (Vi.R.2547) n11L•1•aill1l'llil•LR>•m11111v 

Ln\J~u~1=a=i.i1•i.Jwmru 30 Conductivity) L%• 1hV11Jl1\lJ1fl1Ji1tl~Nil1Vi~tl ... ' .J ... 
L~tlflLIJf\1 •1nLLU1\'lil Vl1•111\J 

"' I Q I U I 

m 11Ja n'!lil•l'lil\J 1L1 ruu il1U-\Jil 
ri• lf!a1•a•ii•n~11iiu•l,jij 
•an 1" Vl\J~ilihi'af! LR~iluvi u 
1111a;i1LLmfotiafo-ti~ri• ii•ii" 

fl1~1Jg 

111rnri111 1 fl~• 7 1u 

fiu L -LIEN fl'j£1Ufl'l lJit.1vi1 
• 1 ' •• 

fl11LLa•1UVl~111 U'lml'llJ 

i\11 nn11 riaa~1• lnf1'Lii a• 
'1'11il~'j1'0J1\jl 

1111wi111 I fl~• 7 i'u 

~ill ~lM R1il\Jf1~1Ji't1Yi1 
• 1 ' d 

n11U.B•1UVl~111 tl'll1•1'l 

rilla{1• 1nii"Liia•11mii . . 
m1•1111L11a• 

I. \Jforutia~u-tiari•: 

riilt1L~1Jnilll{1• LLo• 

i.ii\"•11•viilii1aw HOD 
LLa1La~. l,jLnu I 

ili.J1111il ua=i.iii'•m1 

i.Jfotlj•~U 

.. -\jWllll'!Jil\J 

u1,;''Vl ti'a-W L~uu1ii 1 
'11t1~ u.a:::u~~VI tla~ 

~-a'lJv1i1 2 ~,n~ 

u~i;Vl naVl LV'Uv1ii 1 
~10'Vl LLf\~u~,jVI t)'"fl 

tVtJeT~i 2 ~1t1'Vl 

'U~,jVI ri'f'liJ L~'UB1-fi 1 

~1n111 LLB•1.J11l'.\'l naVl 
Lfltlil1fi 2 ~1n\11 

.. ~ ............................................. ?.1..4.~ ................................................................. . 'Vll11 
V-M··i.,1'1 C""Vl ':• •• ~ •............................ .!.. .................................................................... ' 

(U14il11wi'fli.Jiu'lli'qj tiiil'r1fl~'iituori') 

~g1u1anT'j\int1'ilA'l'-:in1'i 

u~J,., li'fltl \ilut11Y.i 1 ;;i1iifl \\ii:: u~-J'Vl O'i!Yl lil\.1t11{1 2 ;;i11i11 
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~171~~ 4-4 (~fol 
1.11~7m7~~~1l-!~71'ila!lul"lam~'Vlu~~bb111a!l:u .. ~11~ri!lai1~ 111.,~m-.vimi~fi1'llo';';l-!'!f1~1tiel~h~l'l'lihv1u!l~7~b1EJ~ 1 bba::h~1vlVlT11u!l~-.~b1EJ~ 2 

'!l!l~u~~'VI nail bB1J!l1~11 'ii1n11 ua::u~~'VI nail Lliu!l1~1 2 'ii1n11 
''£l'1fl\J'j:::nvu;)1u 

~~LL'lAiimJ 
3. 'Vl~\'W1m~IJ (9iil) 

,.1 fi''llilffi:U-~~~-~im11~i!~\i. ·f. 
~ ~ .~ ,., ,• ~ 

~1m1ll~11Jm1 
uom\J~mJ\J1•~tJ1n 
(Cation Exchange 

Capacity: CEC) 

iRmru hL~vlJi\'~,,,lJ~ 
(Total Sodium) 

R11lJ'VllJ1U UIJ11lJ'Vl~il 

Bulk Density ~il~~IJ 

tfonrul'IJL~alJ~ 
uom\J~mMI 
(Exchangeable 

Sodium) 

tfilJ1ruLUJniii~am\ 
LLfinL~~IJ1i;'J 
(Exchangeable 

Magnesium) 

tflmruu~~L;alJ~ 
LLom\J~mJ1il 
(Exchangeable 

Calcium) 

\J~mrul ~L~VlJ~o•o1a 
tl1 (Soluble Sodium) 

' 

1G1Lfl.l1~~fi-s=l'11fl 

•• ~ .................................................. ~2 .. <.o .... = ........................................................................... .. 

(u1·fG111u.riat11'ui11'q,i il~L\'IPl~n1ru.1) 

~rl'1u1an1w~M11"lfl1"..:Jn11 

u1,;.,, rlflYi Liiuu1111 '.i1ri111 LLf1:: urJ.,, li'a-rl Liluu111 2 '111l'P1 
RNP /ENV/RT5928/PO l 958/RT06B _revl 

1tmiliiilil~iJ111'lililillh 
' ' - ' 

..• 
'. 

tJ'lL1rutiilfo-tfori~ KP 0+930 

L1"• KP 1 +920 

tJ'lL1rutiilfo-Uilri~ KP 1+953 

Uo• KP 2+636 

tJ'1nrutiilfo-tiilri~ KP 3+647 

LLo• KP 4+435 

tJ'lnrutiafo-timh KP 4+469 

LLo• KP 5+227 

\J~L1rutiilfo-tiari~ KP 5+266 

u~• KP 6+023 

2. ri a1Jfi1Lilun11riaaf1~ ~ 1Lil1J 

" ni., Lnu '11il ci1~~1J '11 u 'VllJ~ il~ 
Q ..I I I ... I 

~~A IJ'VI LL U1'Vlila~n1'!1Vl1~•1 IJ 
.. ..I .... .. 

i111J11J 2 ~~'Vl'l•~uR111rnn 0-5 

L'IJIJ~LlJm 

·, ... 
fl?11Jp'. !c~I 

2. L~tJ'11mh~~m~mi'J1J 
'11LL'VllJ~il~'!l~~IJ 1 

~~~ 1iilm~llri~af1~ 

'~• ..... / .... ; 
e;~ij?~'4fl~1J\k 
•• -<; ...... ,., ' 

,,_, 

M\11 
/vNr() 

fl-l~O ......................................................................................... , 
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~-d1u1qin11£'1u~.iLL1flfi°Dll {~ 
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m11~~ 4-4 (~'ii) 
:u1i;i1m1A ~i;i1:ui;i-sTi1flvuNamz'Vlu~~LL 1i;it1v:u -s~vzri vi:151~ Lfl'i~m-s'Vi !lfl~n1'llo-s-s:u'IJ1Aitlv~ h~ h!Vl1'Vluv~-sz1::i 1.1~ 1 11a~ h~ l '1'1Vl1'Vluv~'iz111.1~ 2 

'll'il~\J~,;'VI naw LB'IJ!l1{::i 1 'il1n~ ua~u~,;'VI naw LB'IJ'i11{1 2 'il1ni;i 
0-1fl°U~~heJu9l1u 

·~~LL'i'fliiEIJ 
3. VJ~vm1m~u (~al 

lii''lluv:'li~9lfl11Jfl~!•aau. 

ilimruu1Jn\h;m,1"v1 
a•a1mh (Soluble 
Magnesium) 

\J~1J1 ru LLf\'1 L ~ill.J~ . 
a•a1mh (Soluble 

Calcium) 

Sodium Adsorption 
Ratio (SAR) 

i~itA'i1~W"'i''11'fl 

- ----·--·----·--· - --- -- ...._____ --- ·-- ·--·--·-·-------·----;;-:r-···..- - ...... -

C 'II l ~a n~•VIU'!I il ~ 1'111~v1J mu 1VI1 u\f •1nm~1•1zail9l 1Vlaiiu hJv~'VluVilnii 1fiv~ 

aa1u~flfl11JA~1•aau A111Jll ~fuii"'UOU 

m1mi'lun19l-~10 (pH) 1- 'i~'iLA11z\l~u mlJtli•m~Aru•m1um1 I ~u~~Li'iflm1~11V1a'!lao1'ln~mJ 
rhm1tl11vlvh (Electrial ~~LL1flaillJLLi.i~'!J1~ ilUU~ 25 (Vt~,2547) LUU1V11u\l 

~ -..i~ ~1 1 Ai~ mruVllJn1111 Via 
'!JilOl~L~SlJLUU1VI1uV11 u 

U~~YI flafl LflUil1'f11 

i1fi'Y1 LLa~u"i-Mvi ti'arl 
iilun1fi 2 ~1fl'Y1 Conductivity) 

fi1m11J~1um1 

LjB>l fi1,,_,U~l11\;'l'Hi1URUUl1"1iii'U 

.. · 
LLamtlasutl~•~inn 

(Cation Exchange 

Capacity: CEC) 

mmru l~L~SIJ~~VllJfl 
(Total Sodium) 

' . m11J1'1\J1LL\Jm1lJ1'1W 
Bulk Density '!lilo~u 

mlJ1rul~L~~LLamtJlisu 
1if (Exchangeable 

Sodium) 

"'~""""'"'"'''"'"''"""""""'"'"'"'''""''11.¥.;,,,,,.,,. 
(u1~a11tula\J1'u'll1''l! oiil'11Plifni'tu'tl) 

~ij1u1vn111.1;~11lP11~n11 

1.11,;.,, Oa.W lijuu1'111 ;;i11ift LLfl:: u;,;.,, Oa-il liiut11{:S 2 ;jiflri 

RNP /ENV/RT5928/PO 1958/RT068 _revl 

0 

. . 

,.,u, 
90/96 

Lll'lfillU 

2560 

.; d ... 
vnJ'Vlfl1EJ'Wft~n1'i 

~1LUUn11~tJ l'!IL~SlJLUU 
1VI1u\laan1 tln1~fluii1 

• Lili~ 

•• ~. ,,,,,,,,,,,,,,,,,,,,,,,,J~,,:i!,,~,,,,,,,,,,,,,,,,,,,,,,,,,, 
(U1~LUfl"HNn ii::lluP11) 

~1hu1qinTtt1'1uii~LL'lfl~Ull ' \ -· 
.: • ·~'"IJ~ JJ:..,~ 

uM ~:u r1uu'lii1PH ~u~kihil~ uuutf u.inu~wuvl \l1n'ft.:o~l::·~ 

0 ~· 

.. 
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d • 
m-a1~'V! 4-4 c~a) 

:1.11~-am-a~ 1J1~1:1.11J1-a1'i1aaui:.Jam~'Vlu~~ Ln1J11i'mJ 'i~!'l~naa~1§ Ll'l'i~mTiiafl~n1'1JliTI:1J'!l1~lt1!i'~ h~ 1 \"lvhvrua~'i~L11'l~ 1 LLa~ h~ 1\"lvhvrua~'i~L11'l~ 2 

'!l'il~'U~~'Vl naw LB1Ja1{11 .J1nvi LLa~'U~~'Vl naw LB1J'i11{1 2 .J1n\JI 
iNAtl1•lliluil1u: 

·~~LL1A~!ill 
3. w~vm1n1iiu (GiiJ) 

4. mn•u1atl1 
11rumwtl1i11~u 
Lrn•iinA'iwa1 
'V11'3J1 

9i''!lu!h.liA.~Mpli91'i:l~i(li~'.· ']" 
'~~1· ~-"1'1'-' .. ~~,,_ 

tfl1J1ruU1JnUL'ilVll~ 
LLiimtl~su1~ 
(Exchangeable 

Magnesium) 

m111ruURaL:iJa1J~ 
LLamtl~vul~ 
(Exchangeable Calcium) 

m!J1rul'!IL~Vll~a•mv 
tl1 (Soluble Sodium) 

tl~1J1ruLL1Jnihiiv1J~ 
a•a1stl1 (Soluble 

Magnesium) 

mlJ1ruUfla L iivll~a•a 1 V 

tl1 (Soluble Calcium) 

Sodium Adsorption 

Ratio (SAR) 

=:i6~Lfl'j'J_:itl\;111;a51t _..,,, ' 

(n) u1L~mnnil1A11ii1i1n~1ulR1~n11 LLa•~Wnflu~1~'1i'1n111 
Fi1m1muum~-~1~ (pH) 1- 11im1m1J~1•'-lLU Standard Methods 
llil~ (BODs) for the Examination of Water and 

mmru~u•LL ~.lL ~1\JoiJV 
(SS) 

o1i'a h1\ii (Sulfide) 

Wastewater 

•• ~ ................................................... ?:J..~,. .................................................................................... . 
Cu1~a11uiiatJ1tJ'll1ty eih'1t1~nTru'ti> 

~B11.11un11ullt11l"1.:in11 

\J~,;'l'l li'aofl ~ijun1{11 ;i1Jifl LUI:: tin1l'l Jiflfl LilUD1-f1 2 '51fi'ot 

RNP /ENV /RT5928/P01958/RT06B _revl 

<an1u~·flP111111~'1~ail~; . ,_ ' . ,,:. {... _, ~ 
.. ---

-!':l;t115-~ · "I' .·;uwilli:ll•ti,,, .. 
:1;' _,_,.,.~~::~:i~?~'.:' .. ·,.:; . 

...... 
"'\t 

u "~1111 ail u f'I runTw u 1~u1 ~ L~il1Ja•R1• . , I . - u1-Mvi fi''1Vj LEJtJB1i°11 

.i1ti'~ LLa•u%'w ti'aYI 
L8ua1ii 2 -,i10'11 

ml1 

m11J~ila1•ii~v 1 -i'u \J~L1ru ~ail~1•a•nmnilaf1• 
il1A11ll1i1n.1unilaf1•lm•n11 
LLa•~VinRu•1uriila~1• 

/rr<:'o-1·~ . ~ 
fl4ilt1 ................................................................................................. , 

91/96 (U14LUIJllWn ft::ilufl1) 

~ii1u1cyn11t\'1u~4Ll 1flfl[Jt1 LlJ~1EIU 

2560 'lih1n \111 Pltluifl,4 LtlU~LUo1.i LlDUft LLlJLU'ilWU"1 '511ift ,,,_-

~ 

" 

I 
I 
; 



(;11'i1~~ 4-4 (~a) 
m111'im'i~i;i1111:1.1\;l'i'l'ilfi1auli.Jan'i::'YIU~~111i;iila:1.1 'i::m:::ri ufi1~1~ bl'l'i~m'ivi ml~ii1'1fli'i'i:1J'lf1~1 tlu~ h~ 1 vlvh'Vluu~'i::11tM 1 ua:: h~ 1 vlVl1'Vlua~'i:::11 EM 2 

'UeJ~'U~oMVI nm~ LB'lJ'11~11 '11ni;i ua~u~oMVI naVI LB'lJ'11~1 2 '11ni;i 

1Milil,•m1).Jti1u· 
~~u. ~Pl~-~ ' 

4. 01,,•'ll1ml1 
f!Nfl1'Vf,j1~1~'U 
LLa•UL1A'i'l'lB1 
m•tl1 (~U) 

1ii',,uvl:t~11fl;i~11:~jli)U)J,,· •. 1, 

~ :: ::. 
- '!IB•LL'!l•a•a1au11'1•1'11JP1 

(Total Dissolved 

Solids) 

Pl•mmm!o (Settleable 

Solids) 

1hruLLa•1'lllYu (Oil & 

Grease) 

··1G'i~!l,~•wi;i;n~1.i 

ViLALBIJ (TKN) - ·---··-.... _. __ - .. - + .. - -- ....... . 
M 01,\'IPlililUl'iilti1au.1•"1uu1 (Hydrostatic Test) 

- ~1m1m\'Jum11-~1• (pH) [ - 'iilm,mlJ~,"'l1u Standard 

~urni;i~ (Temperature) 

tJ~ll111J'!JU• LL~. LL '!11\Jmla 
(SS) 

tl1iJuLLa•1'lllYu (Oil & 

Grease) 

Methods for the Examination of 

Water and Wastewater 

---- --·----~- -·-·· -v----·x·~---;_--- -
(R) illl1\'l011,•U1au11uVIU\'IOUil,1• . 

~111nn11"St: u1ciii1 LL'1t: 

tl1vi11Jjj', 1 uiJ~nru~u~ 
tJ~imrnJ 

Ui .. rYinoti'ulJ'1'1111'V'l.,'11;-st:u1utf1LLat:.J1 
vi11J jj, 1 uu~nruiluVitiua~1' 
... ... ' ., 
amuu•JJ1~1001,mia,1• 

•• ;i. ................................................. 21.' .. ~ .......................................................................... .. 
('\J14fl:11wifli.Ji''U't11ty EfiLMrlfl'i\i'CLI,{) 

~g1u1an1'i\Jfi.l1'i1fl'i4n1'i 

\J'W°l'l O'i!Vl LO-ua1{11 -=.i10'fl LLa:: u~-d't1 Oafl Lil'UE111 2 ;,i1rlt1 

RNP /ENV/RT5928/PO 1958/RT068 _revl 

0 

.. d 
111111u 11ciiu~11~1111111~au'lil· .. 

' • < " ~ 
~~W.N~'tfnu .. 

_.,.__ - ~ - - --- -·------ --- - - _..._ __ --- - -- -- ---- - -- __,__ __ - - - - -- - --- - - - -

~AtJ~uatl1~•~1oow1111auuviu 1-u1.~~01,wu1aJ1i\', u%'1'1 nail LBIJmfi 1 
lii'1mL,,lii'uu1 ~1001,\'IPli!UIJvio!ii'1a ~1nPI U.'1•1J%'1'1 nail 

... :: d ,~ ~ ... LL,,PIU\J1 LOIJU1,1 2 ~1011 

----- - - - _, ____ __._ __ --~-- -- ·-- - ---..I..--~-------------

- ~u~tiu~{1,LA,,01, ~au11,•a•nmtiua~1• u~~l'l rlayj LButl1TI 1 
i1nPI LLa•IJ~~\'I nail 

.,;, 

9V96 

llJ\i'ltlU 

2560 

.. ,v 
f\4'Utl ......................................... . 

(U1'3L'\Jft'f'Ulln ft::\J\Jfl1) 

~ii1u1tyn11ii1u~4U.1flflt111 

of ~cl a .., 

m1m1n .2 ~10~ 

\Jli\1 th.1 f\tl\Joiflif.a W\J~L\ia~-3 lLtlUtf LUJ1\J~U1\J'\1 ;j10fl 

0 
~ .. ~ 

.. 
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d 
91111~\ll 4-5 

lJ19lin'i1~9!9!1lJ(;ll'J'iJ'181.JN!iln'<iZVIU~~LL'l(;lii'OJlJ 1ZEJZ~1bU'Un11 bfli~n11via~~n1'lfliiilJ'!l1~1tlv~h~1vlw1'Vl'U8~iZblEJ~ 1 blaZLl~LvlW1'Vl'U8~i~blEJ~ 2 

'l!Ol~U~~VI nm~ bfJ'U'11f':i 1 ..i1n(;I bb'1Z1.J~~Vl nm~ bfJ'U81'~l 2 ..i1n(;I 

il-31'f tl'i:::n £l'U~1U 
~~Lrn1am,1 

1. li'~Aima•n11ii 

fl1U~11J'!lu~ 

th•'!11'!1U 

2. 111~1;iu1i1sua• 

A111Jua;i~J\'v 

iii''llulttii~~~11Jtn1111auu 

A11llfi~L~\Jll1nU1•'111'!1\J 
cl ... Q ... 

LnS'lfiUn11mL\J\Jn11WUU 

viu~•ih'lli 

1. m1~111'lmLa•m~qmilu. 
m1!1~\'l~'ll~•ii1'!l LLa•m~ 
qnLoumn~'ll\J 

1°G~LA'J'1:!\1JtJl'J'J~-J'1 

u1•Ljjun11-l'u~~11a11 m11J{m1ll . . ·1.i., ..... L'll1 llLfiS'lnULA1•n11 ~an>•l'lU\'lL~1\J 
LLa•m1LLril'll m11Jiim~u 1i'maumLu• 

ua•1i'11~11•L~sui~lun~llamuth•n11um1 
vfos11JL'lltnatna1\'lfi'11Ja11.11~ ua•ii1h .. . , .. 
'lllJ'!l\J m.hs•1u ao1ilu/11•rim ua• 
• .r d 

UW'll1'11\Jl\J'W\J\'l 

iJuVinm1~1l1'la'lla•ii1'll Ll-ltnomilu 

~Lii~~u vtfolJi•1•ua1mtn'icr~1~uril'll . . 
... ' •• ,-- ' JI .j 

~an>•l'lU\'llJtnu~u!)U~nu11J\'lU\'l ua• 
'lllJ'll\JlmiLfis• 

~--·-· --···---·-·------·----+--~ ----------
2. n11Li.h1•·foLu1vi<id•n1'!1, 

"J/.J ••• 
oTi'lll\'lU\'l11•1'lBll~n1'!1 

G'1lJ'll1~ (Pipeline 

Patrolling) m1Jmm~1u 

ASME B 31.8 i1iia 851.2 

LLao 852.1 

a11111th1•-l'mrn'.hm~u\J 
(Pipeline Markers) L~Bl~ 
LilulumJJinm~1u ASME 

B.31.8 iiu 851.7 

ifo111ii11nm1~1• 1 l uu u111•viu~u111 
riuHLn~~am•l'lU L~u m1ri;ia~1• 

... ' "' .... mumLU'l\'lu m1tn11ma1L'lllJ m1~tntnu 
nwi-hm1Lnmi1 Li'luilu 

~1111~aum1L~~a1Ja1ai'hm~mi ni; 
~(l,j1 ~~ '1~fl fl1~f!UL~EltJ-rlfl-l-riElfl111J 

uuiJ1m~au Li'lu;\u (1•hLiiun1111{11ll 
nu Pipeline Patrolling il1snm~\JLVl1 

Lrn•m•>OS\J~) 

.. ~ ................................................... 7.:i...::~.~ ...................................................................... .. 
Cu1~fl11UJi'fltliu'llity viin1l'lfjni'ruor\) 

~d1u·um11uW1,-ll'l·Hn11 

uj~l'I iiatl Liiun1{11 "511if1 LUI:: U*ltl fla.,tj LfiUV1{1 2 ;j°111'\JI 

RNP/ENV /RT5928/PO 19 58/RT068 _revl 

0 

V1U'1 

94/96 

aa1u~~~11J~1111a;iu 

~tl1'f!l.J'lfU fil-r1t~BUUft:::"'Cl1U 
·' .,n·· u1•n11um1 \'lu~ nmAs•>•uu 

via~•ii1'!1G1m'll1iiluws• 300 

UJm 111nuu1vi11~•ii1'llG11!J'!l1~ 

(iii'•lu~ 2.7-4) 

JI "" • .. ' 
vtu\'l~1mun111ouu'!lua• 

n1'l!G1~lJ'lf1~vi1•vi11 

J{ "". - ' \'l\J\'ltn1L \J\Jn11WUU'lf\Jll~ 

ii1'lfG1'lJ'lf1~1'l1•via 

L11'1:11tl'U 

fl'J111g 

I Af• luilu1n'llB•WS• 

~1Liium1 1'la•111mi'u 

~1LU\Jn11 5 il~uAf• 
~aa~1•s•L 1a1~1L ilum; 

"/lflfl~-l~LfiV1L'H\i 
LLa•a1u11n1 6 L~au 

~~Bm•s• L'la1~1L iiuni; 

ilao 4 Af• 

~ti1u1tyn11i1tJii.:iLL1flfttJJJ 

~fuilR'HB\J 

uWvi naVI L~\Ja1{'i I 

~1n~ LLa•uW\'l naVI 

b~uv1i1 2 :.5'1ti~ 

tJ1,;VI n"w LDua1ii 1 
~1ntn Lm•UW\'l naVI 

Liiua1{'i 2 ~1ntn 

t11-JV1 ti'aW LfluE11ii 1 

,j1ti'til LLfl::U~~VI fi'riVi 
~~uo1fl 2 '11.flf! 

2560 u;'1vJ ilJJ flilU'ii'fli<ll UlUiJLiiEl~./I U.£JUft r.111\U~UJU..1 ;j1ii'fl 

0 • 
.. 
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d • 
911'i1~'111 4-5 (Ill!!) 

mw'lm'iw!llw1:ww'l1'1<ieiuN~m::'lllu~~LL'lllli'lei1J 'l::1.1::,J1tilum'l Lfl'i~m'Wieiri~n1'llli'l'llJ'lf1wluv~ll~l'Vl.Yhvl'lJ!l~'i::L11.1~ 1 tm::h~l'VIY11V1uei~'i::t1v~ 2 

'!Jei~u~,;''11 n~w Liluei1111 'il1n!ll LL~::u~,;-'11 n~w Lauei111 2 'ii1n!ll 
a.:ifltl'i:nilt1l'i1'U 

~.Ll1l'!ilalJ 
2. il1ii1illJ1ilatLa• 

A111J'llaaoina 

(~a) 

~~u\Ji'l.~~Af111Jf11111avu 

3. mltl11•~m,11LL1J1viva•n1'!11 

'1'•Lnoim,ru\'11oi~1'Ua•via 
ri•li1'!11 LLa•m,nOIL'!l1• 

'!Iv•~ u~iJoi!i'uvivri• li1'l! 1 
(Pipe Settlement and .. 
Soil Erosion) u~rnu\'l~IJ 

......... ... ... 
1~1LflZJ:W91l1111\lr 

<11 l111 ua•«• Lnfl m,l'll01~1'Ua•viari• 
ii1'1f1 LLa:m1ti'01L'!l1•'Uil•~1J~iJoiVi'uvia 

·an1uiiA11111J111,111aau 

.r .,/ 0 ... ' 

V<\J\'10!1L\J1Jn1ll•lJ\J'UtJa• 
.ii1'!15,,lJ'U1 ~\'11.vlil 

.. 
fl11lJn 

i'.la• 1 fl~• 

~i'tJi:lfl,'tiil\J 

uWl'l ti'a\1 L~uai{'i 1 

\i1tivi u.a~u~~VI tlari 
L.gUtl1ii 2 ..J1f)V\ 

rla1J l'11•J11 i1a,,,~al'11• 
a1oi'liu 

---- • ·---·------ ·-· .L.. ~ 
4. n11a1l1111aa11'Uv•viva•n1'!li 

ri1,111,ua~1'!la•viuri•li1'!1 I - .;,,111,ua~1~1anrn~1JLi11oiaWm1 
GTIIJ'!l1~ (Pipeline Leakage 

Surveys) L~a11'Li'lu1'llmlJ 
mm~1\J ASME 8 31.8 

i\'1-iiv 851.3 LLa• 852.2 

V1'j'"J'OJ'18t1 nT~,j1'~Vl"Ut1.:i1'a ~ 

Lfl~il\Jvlil (Costing Defect 

Survey) 

... ., ' cl ... a• Ln 01amv. u 1 oia il lJmlJ u \J 1!'1il1'1 lm ,, 
L\J~auu\Ja• 111 W~1uti'rnR~il.~aoi1111'i'oi 
ii1'll (Gas Detector) 

91,111 av \J nwti11oi'Uv•'i' a~ Lfl ~au vi il 
~1Bn1lf!l11l'i'O! Voltage Gradient ~1a 

'ifi DCVG 1 u~UL ~il'111>i1LL mi• ~'i'a~ 
Lfl~il\Jvlilotl110! LLa:\J,:lJ1(1J'!l\J1 Ol'U il• 
LL~'10!'1ilOIR11lJa11vlil 

.. ~ .............................................. ?.f ... ~~---··········· ............................................................. . 
Cm~t111wlfl\J1u"U1qJ ei1\'YIP1~1\1wori) 

~li1u1!ln1w'W11lH1.:in11 

u1itn ri'fl~ \Dug1f-3 1 '91ri'ri Ufl:: u1,;ll ri'fl,q .\Dua1i1 2 ~11lri 

RNP /ENV/RT5928/PO 19 58/RT068 _revl 

~ ~. Q ' 

- vt\Jl'l0!1LIJ\Jn1lW\J\J'!J1J5• 

n1'!1GlllJ'!J1 ~1'11 •vlil 

..,u, 
95196 

WlfiU'U 

il1n111ila~1 i'.la• 

1 fl#. 
- 01l111avun11-ti1101 

'!lil•'ia'lLfl~il\Jvlil 
10 il~ilfl#. 

(u1.:inlri"i'll'Lln ;t°::i)u111) 

~'ti1u1tyn1,-ft1uii.:il.\111tie11 

u~~VI ti'aW L8ua1i:S 1 
..S1t1vi LLa~t1~,;'VI fi'ari 

i8ut11i1 2 \i1fi'vi 

2560 u'WVI \111 "gu,Jati.:i WU~\iit1~4 U.il'Ufi.LW\U~UJ'Lll1 '1.1011 
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2. 

\il1'l1~~ 4-5 (~el) 
:i.nw'lm'l~\ilm:1JW'l1'!aeiui:.i<im::'Vlu~~LL 1\iltl<J:IJ 1::t:1::~1tihm1'l 1m~m'll'iml~i'i1'llti'l'l:1J'IJ1~1 tiil~ Loi~ 1vlVlT1·11JeJ~'l::t1 t:J~ 1 ua::11~ 1vlil1V1uei~1::1::it:1~ 2 

'!Jei~u~~'VI n<iw 15uei1{::i 1 .J1n\il 11<1::u~~'VI n<iw 15uei1{1 2 .J1n\il 

v~At11::natJ;i1u til~Uvi'l~~~~,"~~1~avu 'l1'i'lLA'l1:W!>!'l1'il1'1il. - . a•LL111a01J 

01il1<1u1iivua: s. m1u11•i'n,,m:uuu••nun11~n~£1u'llo•viml•ih'lli 

A111JUaillilii'V - m1'ilauuwi;i'tm 1•vi'u 1 vlYh - m1'il11>11!>lv 1-Hrn~ •• ~ a-i' 1>11:vi'uu 1•vi'u 

(~il) vi'l-Huu•nun11~n~•u'llu• LvlYl1'llB•WUUUil•n1Jn1'l~O~B1J'llB•viu 
I I.. ..; 

\'lila•m'l!i \'l~!>l Test Post ci•n1'l!i 
(Pipe to Soil PotentiaO 

L ~a 11\'Liiu 1 \J•n1Jmmjj11J 
NACE SP 0169 

- m1'ilaarn:vi'uLL'l•vi'u1r1Yl1~ 
1iii1 ••nu011~ n~a\J'i!imia 
ri•li1'l111vr~u.~1•a•L~a1>1 
(Close Interval Pipe to 

Soil Potential Survey : 

CIPs) L~am1•~-l1viaa• 
li1'il1 u~rnu1!>l~l'i11:vi'u 
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