
~ 'VI?! (§)QQr$..rrJ/ G> .kJ ~ b m &'11un-:nu'Ul~'U1~bb!;l~Lb~'U 
' cv ~ ~ II 

'VI1Yimn·m11l.l"ll1~ bb!;l~?l\1 LL l~!;lBl.l 

(l'U'UYI1~11l.l~ b LL"l.ll.:!?l1l.IL?I'U1'U 

L"l.I~Yit:u11'VI n1\IL'VIYI"1 (§)Ocs:'oo " . 
CD 0 ~mfll.l lv<tbo 

b~€1\1 LL ~\1~{;1 fl1 1Yi'<il11 f:\.1111 ~\11'U fl111 Lfl 11~~~(;1 ni~'VI'IJ~.:! LL l ~"' Bl.l 1 fli \1 fl11vl m1 \1 fl1Ell511ll"ll1&\1 'IJ rJ\1 

h'I1Yh~1FI~11"1l1 "l.IB.:!'IJ~'t1'VI n!;lyj L€161€11{6/j ~1n~ 

L~~'U m1l.lfl11~1ij'~m1'1J~~'VI A'"yj Lt~?~miSS ~1n~ 
'U 

el1.:!fi\l (§). VIU\I~B'IJ1~'VI 0(;1~ LB?Im{~ lil1n~ ~ GSRC 0 0717/031 !;l\ll'U'vl ~rrJ mn~)1fll.l ~~o 

lv. VIU\I~€l'IJ~'t1'VI A'm:j LB?Im16/l ~1n~ ~ GSRC 0 1017/036 a\ll'U~ m ~~1fll.l lv<tbo 

I .d I t.l ... 'i QJ !:"' I tl ~ 
i1.:!'V161\Il.l1~l ~ (§). l11~1fl11utl\ln'ULLa~ LLfh "l.l~~ n1~'VI'Ui1\l LL 1~~€ll.l LL!;l~l.l1~1fl11~~~1l.I~1'J'<il?l€l'IJ~(;l m~'VI'IJ 

~\ILL'J~"'t~l.l 1fl1\lfl11viBG'i\ln1Ellu11l.l"ll1&~1 \JrY.:~ h\11 vJoW1FI~11"1l1 "l.IB.:!'IJ~~'VI A'~yj LB?~m16S 

~1n~ ~\l€l~~l'l1'1J~~1~'VIB ~1Lflt~'IJmmL~\I lij\I'VIl~i~~€1\l LL~~I'l1'1Jab"l.l11"i''W'VI1\I ~1bfl€l 
'U 

Fl~11"1!1 lij'\I'VIl~"lla'lj~ ~tl.:!g~~B'IJ~lli\€1~1\ILfl~\lfl-r~ 

lv. bb'U1'VI1\Ifl11b?I'U€111~\11'U~~fl11'1.J~,j'&\~1l.ll11~1fl11UB\In'Ubb~:::LLm"l.l~am:::'VI'IJ~.:!bLl~"'Bll 

bL~:::l.l1~1fl11&i ~ ml.lm"l'<il?lti'IJ ~a m:::'VI'IJ~\1 bL 1~"'Bl.l &'11V1-r'IJ 1 fl 1\1 m 1 ;{ 1'U t1 ~ ?11 VIm 1l.l • 
lfl1.:!fl11Ufll.I€1~611VIfl11l.IVI~B1fl1.:!fl11~i1~m~ru~L~mn'IJUfll.IB~611VIn11ll bL!;l::: lfl1\lfl11 ' . 
" ... m'UYI!;l\1.:!1'W 

~1l.IVIU\I~B~el1\li1\l (§) bL~::: lv 'IJ~'t1VI n!;lyj btl?lm{6/l ~1n~ 1;{L?f'U€111tl.:!1'Ufl11iLfl11:::~ 

~"m:::'VI'IJ~\ILn~"' t~l.ILL~:::11tJ\11'U~LL'<il\IL~lJL&il.lrJ~\I~ (§) Lfl1.:~m1vit~i:i.:~n1Ellu11l.l"ll1&11 urY\11 1\11 'VJoW1FI~11"1l1 "l.lt~\1 
'IJ~~'VI n!;lyj LB?IB116/l ~1n~ ~\IB~~!'\'1'1J~~1i1'VIB ~1Lfi€JU(;l'Jf1LL~\I lij\IVIl~1:::tJB\I LL~~!'\'1'1J~L"ll11"i''W'VI1\I 

'U 

~1LfiBFI~11"1l1 lij'IVIi'~"lla'IJ~ ~~vi111tJ\11'W 1~~'1J~'I1'VI Yi1.1 flt~'Wia~\1 LB'W~ L utJ~\1 LLt~'Wii Lbll b 'W'<il Lll'W'l-1 ~1n~ 
' 

1 'IX&'11u n\11'W'W LtJ'IJ1 tJ LL!;l ~ LL~'W'Vl-rV'Immu11l.l"ll1&i LLa:::~\ILL"l~"'Bl.l ~1LU'Wfl11ml.l.ff'W~B'Wfl11Yi'<il11ru111tJ\11'W., 
" .ct lltlv 

fld1l.I~~Ltl~~Lb'<il\ILL(;ld 'U'W 

rl1u n\11'W'W LtJ'U1tJ LLa ~ LL~'W'VI-rV'Im mu11ll"ll1&i LL~ :::~\1 LL 1~"' till 1;{Yi'<il11ru1'11111tJ\11'U~\I mh1 

L?I'UBflru~ fl11l.lfl11~'lf1'W1~un11Yi'<il11!11111 tl\11'U fl111 Lfl11~~~!;l ni~'VI'IJ~ \1 LL 'J ~"' Bl.l ;{1'W li\11 'VJoW 1YI~\Ifld1l.l~tl'W 
'U " 

~1l1~1~'1J-ff'W~B'Wfl11Yi'<il11ru1 bb!;l~ 1 'Wfl11'1.Ji~"lll.lfl~\l~ cs:'<:dlvctt>o ult~i''W~ cr ~mfll.l lvctt>o flru~m1l.lfl11 ' . 
~'ll1'W1GJfl11"1 i1l1&~1 '1Xfl11l.l L i1'W"IlB'IJ11tJ\11'Wfl11i Lfl11~~~am~'VI'IJ~\I LL "l~"'Bll 1fl1·m11vit~G'i\ln1Ellu11ll"ll1&i 

1'1.Jr1'1h\l ... 



~®~~ J'~G)G) o ~L~~lA.l 

~G)~~ J'~G)G) 0 ~M.~~lA.l 

rtB~~e, 111:-~n.lA.~W ~l':l~~L~~1 ~U,(bL~ 

HGf~C,Ut-~:;~n~t..~tU.~.!t~Ul..BM_t.IATUm::~nBt..llBl N.nt.t-U,ttt..,&.l.Uil.IW1 

• nL\11&-l..UJ'l..!.lt(t~il J.!.l..Uil..I1~1NU. 
(,LlM~~f1G R.~B\r\) 

~~"J% 

l~m~lJ.4~tB~t:-BEolr.l~1~n.e,~n.l~LUr1.0.1L),!1B~1 ~~L~ ~n.r1:1~n.111:11 !;1ri.B11 t-~r.10.1~n.B, t'~~]sri.B~ 

rt~ lA._tt~n.t-~11B~I:-,(bii1.~J.4t 1.. r.!Ln.r.ll rl.ri.LI:-U,tJ.L~ 0.1:-X\ ~ t B~t:-BEoW~1~ri.Lt'r.llfl.ll1.~ tt:-~~~111:'@1:-L~~L~UBmQ-1 
II II ' ' 

,e.tB~1 ri.B~1 ® L~l1rl.lr.!LlJ l..r.!Ln.r.llrl.ri.Lt'U,(bL~~lBrL~1 rt,f':l11 ~ rl.lri.L~ :).eqOD\;f aqopv (Jpd) t:l)!.:l )e:).]8!0 
1'\ 1\ "' 1\ 

1:-Bfl.~~n.l (V'JOtJ-0)) ~rtBEoUi1rl.,(l.r1.~11rtBkM rt~1 W rl.lri.L~ I..~LUfULri.L.(lo~~LUrt~W~m~t-Bfl.ri.~1~~BEortL~ 

• " d c " N.~n.k~!1 ~J:.n.rtJ,m.,(l.t;f1.Lt-~Lf.L~~~~tt-XtrtG.k""-n.:.m G'[ n.c,n.L~ +eqJOJ\f aqopv GP ) Cl)!.:J)to?:J.!o!O t-G.fl.~tn.t 
. ... 

" "' " (V'JOtl-G)) ~rtBEoUi1r1.,(\r1.~11rtBkM. rt,~, ® rl.lri.L~ I..~LUfULrtLp.~~LUrt~W~m~t-Bfl.LnJ~L&~~LUn.~L~rtL~t'r.l~1 

" " ~rtii1.1:-X\~rtBEo~~~1~~~L~rtl~n.c,~~LUrl.tJ.1LJP~ll..ri.Lt'r.!L~L!'I-~~~n.L~~~~ ~~L~ ~}LB~B1 ~~~ lA._tt~n.~lBfl. 
"' 

1.. r.!Ln.r.ll n.n.Lt-U ,(bL ~ t' P.B G) r.l l).4Lrtt' ~~1:'-~rtL~~r.l ~1~~~L~ rtB ~~e, 111:'-~n.lA.~W ~f':l n.I3~~C,f.~rtL~~~f.LU~~Lrt~~11 

rtl3 ~~ l 111:'-~n.lA.~W ~f':lfl. '\.V11~~1m,Vt-BQ.~LU~~LrtrtL~~,(l.~[l.f.LU~f':lri.LI:'-~ Lf.Bn.m~LUI:'-LlA.C-rl. 11 rtL~~ t rl.f;l-1~ l 

1.. ri.LI:'-r.!L~n. ll-t Br1.~1Lp.~rtl3~~e, 111:'-~ri.LJ.4~LU~~LrtrtL~~~~~LU~f':lri.Lt'~Lf.f.LUn.k111.L~ r.ll).4n.LtlA. 1.. r.!Ln.~l n. 

"' . ri.LI:'-U,(bL~~lfl.tn.B~1rt13kM. ~LffirtBn.tLn.1L~I:'-~ ~,VL~ ~}LI31JB1 ~~,V lA.fb~n.B~rtt~rtLWBfl. I..~Ln.r.llrl.ri.Lt'U,(bL~ 

n ~ A \ 

t~11~Lffif1.Bri.Lt'r.ltf1.111.UL~~Lffif1.13n.kJ.4t ~~L~ ~}LB~I31 ~~~ lA._tt~n.ULII\ _t}t'~ ® r.lt).4Lrtt'~~t'~rtL~~~~1~~~Lf. 

~k~t'-~~1 t--LrBrtB~~ t 11 t'~n.lA.~W ~f':ln.B~~lf.~ rtL~~~f.LU~~Lrt~~11 rtB~~e, 11 t'~n.lA.~W ~f':l fl. U.111 ~~11 

rL,Vt'BQ.~LU~~LrtrtL~~~~ ~~L~ ~}LB~B1 ~~,V lA._tt~n.~lr.l~l ~h.~R.~l-111.&'-~ LR.L~~~BlJ1L~ t'~lA.rl.,lfLfl.1~n.L~~~11 

" t'Br.l~~~l-111.1:'~ t'~11Ut~~l3lJ1L~ gtA.~L~~n.L~~rBt'~ ~~L~ ~}LB~B1 ~~,V !A.£1-~n.t:-Bfl. LR.L~~~L~tvttt--~ lt'.Q~t 
~ . ... 

-G) -



"-" 

'-../ 

t\ 

~.J· " ft a-3'Wii:Y~1.11G'I"lfJ v 

,[ 
UlfSRC 

t'i'liin•nl!u 1o1l1VUft::mwm 

"i\i'At~1fi""J'ti,,ll'lnt\ut\~~~u"l~l'fl'U 
\,, ~ .... t~.!.!J.-ru~Z.l.JJ.fL 

/S..t!:> 5 Jl!~.. fl 
~ GSRC 0 0717/0~1 

.. 
~fN 

... 
~fUU 

! '!'/ n t fl ;J il~ J. St.o 

te~Tltl-11'\.m1n~l'\,."l~f..!~m:::Yl1Ja-lu.'lP!~~utFt·t-.:lmfvi~t4~n1'l!n'.!'r2.J"ll1&lhltr-1tN1Y'l~"l,i1n"'l1 
' I 

~fl~1ifl11ft1~fl-11UULUU1~UflZU~UYl~tl1fl1fif11J'J!"l~U~~~4U'l~~92.J 
'..I 

~4Ylt'loll2.J'11li'ltl 1. '.!"'ltJ.;"lum~LfiM:::\.ft~ant:::Yl1li-llu'lrilfitllJ 'nUU\·Ufn 41\A'l\A 18 Lfill 

2. '11t141Ufl"'lnLATl:::i~MfZYIU~U.'lf.l'l~fl1J 'nUU~ttJd'1~fuQu1'"11 ~'1\A?U 18 LfllJ 

..,j "' "' .,. t:l l(.. • w "" • 1 L P t t '1 •• !!:'.1 .,. A X '~ "' :f,. iil''llJVI 1Jt1:t'VI nan Lflftfl1T<Jl ~10PilJI'l'l11Juf:;tHrl"lZ?HiiU1 1'1Nn11 N lirm1fllf1'1'111 '!!41i't4tl'Q 1.U\Af\;$ 

'fjfl1fl1Wif~2.Jt'"1JT1"1! fltHVifuiutJff.l'l 'liJ1~1.Ji141Jm fi11 fl!lUiai4 L'il\A~lU!.i'J-1 U!lUC'i' UlJLU'l!LlJU{ 41ni1l ~1LilUf11f~01:t"l 
LLfl::~ PILFl'it!lJ '11fN1UnTti Lfl'l1::tft~ft m•::VJUfi<'!U'lf.l'lat'llJ t~ Nn"'l1vlt'l~4fh'llfi'.!'1lJ'li1~LtJ fl-3 t N \Yl~hMTl'll1 ~~'il U~Ufl 11ifl 

~1~fl41WtU1J1t.IUfiZU.~UYI~tnn11lf71J'!I1~U.fl:::fi-3u'l1i~tlSJ ("fl ~. "} fi'l11N1 \ ~FI".l11J\~U"'!!ltlrJt1\An11'W~U1 Uolf-3n11'"1 

... .:r ~ • ... __ y: ~ .. t k .. ... "' "' 1':1 ~ • ... 
UPIU D'11"lf.I'IYI1'.!'1t.I41Un1T'JLI'\'.!'1;;.li!~t'lm'::YI1J\"i~~Vl~t'l!l)J '71tH 111Nn1?'1 Un'lLi\11~ tlT'IfVI naY( \l!lfttl'ir~~41'10£'1 

4 "' -1 "" • £ H ~ ""' "' :2 ~..l v "' • .,. ~ .. ., 
Qj~'fltl"ll'ln~ntJ.::"luA~nfl'1'l"ll141'1ti tl'ltllJ11Ut'l::teui'IFl11ln-3Yin4a.t"l1!'lt.llJ1U~i'I1Un.::1w\umuu.a::u.uuVI1i'UJ1nH1111111VI 

L~a::a4u'>t'l~tl).J L~tl~ ... ..,,.ru1PI'ID \u 

d 1Un~lfl1it'\1M{!fl'i:::YIU~~n1iltlfl111 
ttt11~ .JiQ_~iu~ .. ..2 ... tJl£lJ 2560. 
rnn_..1"~.1:1.,_.(fu._ ... =t7.--

"' "" A ~.1 "' 'I<'! Lft.IU1J1 Wt~ ~ou111l'Yl~'11ru1 

'llt1n~114M1lJU1lti'B 

~thu'lumrum1:tPJNn11 

• .. , ~ ~P 
flQlli1Y'l4fi11~WPit'!fl'l::l'ltlll-1U'ltmi 

""' 

) 

}JnJ -1c,n -w l) 'In dw; ~1ll'nl4-11~ 7 n R 2100 
m'Vii_1Q.lwm .. _1'ut ... " ....... -.... .:-:...~ 

L - 11tl'l •• ~ ... l'L.1-:t ...... ~$ 11 .... ~~~~~ ........ ~·· 

Gulf SRC Company Limited 
11lh Fl.. M. Thai Tower, All Seasons Piae&, 87 Wireless Road. Lumpini. Palhumwan. Bangkok 10330 

Tel: 02-61o-5555 Fax: 02-610·5556 

1 



99P.v·OSO-<:O :xe;;t 66tt-QSircO :J&l 
0£€0~ )!OJ16UI39 'Ul!IMU.Ininec! '!U!dUII'Ii 'fi130~ SSejiU!M L1l'0:>~ SUOSR&S !IV '.leMOlle\U. 'W ''1:114~ ~ 

fl&l!UIIi t<uoowoo o~s ll"~ 

!gl..l!.rtUS&ULBM!IA.rtrm~._,nflt.Mltl.tl.t.NJ_t\t.~t-.@t.tt flt.~l,.ltt')3~t-~ltt.!I!Vlfl!!1::~fll.Sl:!ll~ M.!ft>L!ft.L.~llt-l'M.Lt-llUt-~li.l~Gfr.t-~ 

Vl,VL~ iil.Gb!G1 ~~,V IA.;tlifl bi13H,~11 l.&t.ut-.tMlt'Gfl. ltG~~t.nt-~fl.~tUI:l~LS~~&t.UM.t.t'llUt.~ltil~t.U j:V1£t 

M.M.N~t1.1G~I..N&LbM. 'U!I'.WI\, GI\WlLM.BM.1 't:l~Gtl.~:nm f1.tt,fl.SW!tt1 ~llB1~l:llll..: :; t' t ._ 4 \t: • I"" 4 Wit _. 

lt~Ut~11l.WTitt.Ut$t/\~lt!l 'Urt.Wii!Al 099~ l\lll..lltl.,V9Z ~n_s,G~11'1.G~Itl.t.Wt-j!M.Lf1IJ.\Nll'\l..!(l (;Ut!.lol.) ltG~!At.m·~ 

f\tA.:::&Ut,Jt:lj\:::Ltloll~&t.Ul'\l.t-llt..tl.N&t.b~L.UfUI..I\Lt~&LUit,f;,f:U:::NWilllilll.N.tLb~l.UI\_!!f\:':1:!1\ r:rt'~t-L!f~ltCIIlLNtLb~ 

rtG~til C.\1 t-~::tl::l11~ l.JI.IUtg&ut.!lM.~ IA.M,,::t ~'11 lll..f\fll MI.. 11-U.t;I.L~G!C (,.l.tl.l.t-11 L'") Ll!'.L.t£)4L~fJ. \ Hl t-,iir1,~l.f.lt.ttgl!.l.. 1J t-~ 

G~UI..Ut'&t.I~G!ilet11t-~rtlA.'!:tU!.lt1j\::tU~~&I..Ul'\Lt-llL.ti.-Jtil..r-~\ (..J..~,JL .. ) ~1/l..t tii..G~Gl ~~1/IA..fttl\ ~rtl.W 

ttGi ~t. nt-!:::t.ln~I..V.tttt~UUt.llM!tA.n.l1m\J1,ll Lfllll nnt.t-U_t1.L. ~'L.U!Lfr.ij1 
I 

099l rt!Jt..\Ji4 ~ 



11'11.:i n11vieiti.:in16115113.1'111~1tiei'.:i11.:i 1 vh~1fl~11 '111 

u~,;'VI n~w beiaei1{6!i lii1nlil , 
~TW~\ll1~'Vlfi el1bfleJD~'Jflbblil'I ~'IVl11il1:::EJeJ'I bb~::: 

0 OJ 0 d OJ OJ d 

\l\1 'U ~ b '111i'l'W'VI1 'I el 1b.f1eJfl111 '111 1iJ 'IVI 'J lil '!l~'U 1 • 

u~,;'VI n~w beiaei1{6!i lii1nlil 
v • 

a1 ei11'111bil3.Jl'VIEJ'V111nei{ i''W 11 eiei~6!ii'Wb'Vll~a 

fl'W'W1'VIEJ bb'!l1.:i~3.1wiJ b'IJllltl'V13.11'W n1.:ib'Vl'Vll'1 10330 
'I 'I 'I .. 

n~'lb'Vl'Vll'1 10230 

b'V11. 0-2509-9000 

~ii1'Ll'lVn1'1'\J°1,.,11lf'l'l'.:Jfl1'1' 

\J~,;'VI n'flYl L'tlilt11i"il -.i1rifl 

b'V11i;f11 0-2509-9094 

f!ll1f'lll ~1i1u1qin1,-A'1uili.:jLL'Jrtat1 
2560 ~,;"1 Vi11 flmJ"ti'fl~~ LmA~LUt1~~ wruA iw. 



' 
:U1\91':in1':iiJB\lfl'Wbbf;\~bbm '5lJ t:-Jf;\ n':i~'VIUil\l bb 1~~B :U 

' 
bbf;\ ~:u1 \91 ':in1':i~ ~ \911:U \91':i11\I aeiu i:-i (;\ n':i~'Vlu il'l bb 1 ~ ~ ei :u 

11'11.:i n11'Vlei'6i.:in1'1lo'a-~:1J"111 ~1'll~.:i11.:i 1vJ.W11"1~11"111 

'U~,;'\11 ni;iw beiaei1{~ ,j1ti'~ 
' !9!1tJi;i i;i1~'VI 5 ei1 b.flei'lli;i1n bb~.:i ~.:iV11'~1::EJei.:i bbi;i:: 

1~EJ 'U~,;'\11 ni;iw beiaei1{~ ,j1ti'~ ,, . 
87 ei11'111b~:1J1'VIEJ'Vl11b1ei{ -U'tJ 11 eieii;i~i'Ub'Wf;la 

t:1tJtJ1'VIEJ bb 'll1.:ii;i:1Jwii b 'lllil'll'Vl:iJ 1tJ n1.:ib 'Vl'V\1°1 10330 
'ii 'ii 'ii 'ii 

n~.:ib'Vl'W°1 10230 

b'\111. 0-2509-9000 

.. ~ ........................................................................................................... . 
('1J1V1'i'YH'6 11B1tl11ii'tl) 

ej'ii1t11vn11tJ~'\.'111 lri1.:in1'i 

tJ~-cilll r1<1W ~ilft£11i11 ~1flfl 

1'Vl1a11 0-2509-9047 

J \~rl;<i ~·J.. . 
84:'t1£1 ........................................................ . 

"!fl1n11 ~1:i1u1cyn1'J1i1tJ~4:Wlflftu · 

2560 u~ii'l1 ih.1 P1eu..i'1i4: LmJi5~iiu~4: ~wuft Ull 



1. • • 
' f'l1'L!1 

bb~'IJ'l.liju~nTa~Tu~.:i bb 1~~ei:i.J 
bf'11.:in11vieilil.:i fl1'1J5113J'!l1 ~1'l.la.:i11.:i 1'V'lw11"1~11'111 

Lfl'i,m'i'Yi8ci,~1'1Ju'i'ilJ'l!1A1 tJE], h' hh~1l'l~'i1'1J1 (~81'\J'ii~1-ii'ih:h "Lfl'i~m'i" bb 'Vl'W) '118' 

u~,;'Vl n<i.W rni'lm{'il 'if1nl'l (~8hi'i1:;1-iff1111 "u~i;'Vl;" bb'Vl'W) btJ1.1Lfl'i,mwi8ci,ti1'1Ju'i'ilJ'll1A'11'W11'lb<i'1.1 

~1'Wl!j'U6nm,'11'W11'1 28 -6'1 'ill:b~8lJ~8 (1ie-in) 'i11n Sale Tap Valve '11'1.111'1 24 D1 '118,'Yi8ci,fi1'1fu'i'ilJ'll1A 

b.11.1~ s u~nru'vl~~ 3 iJ11.1'v11.18,fi1,f111 vl1u<i'111i'Vlll il1bn8'\J<i1mbl'l' ~,.,,i'l'l'il:l'JB' L'1t111,u1.11 'vl<i 

'Vl1,'118,tJ'W'WUfllJi i'l11'J HRE-R3/3 bb<i~ HRE-R3/2 'il1mT1.1'il~11"viB1'\Jfi1m'11'1'Vl1"fJ1.J'W'118,W'U'U 
OU~-<ol 1.d q ·::: I I 0 I O<V~""" t.d 

'U1'U'11.J1Li'lmbm'Vl 3 '118"1.JfllJi 'il1fi1.J'WLL1.J1'Vl8'i1~'181'1~11.Jfl'18"m1 '118'U'UB'il:'U'U'U1'Ul'l1.J1L?lmb'vl"'Vl 2 

'118"UfllJi LL'1l:11,vl8'1Bl'l~11.J'\111,'v1'11''1l1.J'U'\ll 'il'J,0403 (!J1.J'WLnl'J'iA~1lJU'1'i 9) 1u11'1..1i'1'1~1'i"1vl.Yh 
. ' 

l'l~'i1'l!1 'i1lJwl'J~'\111" 2,61 iiLmlJm ~"~1..1~i'ln'tl1'118"bb 1..11viB~"i'i1'1Ju'i'ilJ'l!1A'11B" Lfl'i"m'ifl'iB'Ufl<ilJ 
' ~1..1ffi1..1-r!'lilii1"<i:: 500 blJm 'i11n~"n<i1,bL1..11viB ~"il~1..1~fl'iB'Ufl<ilJ11..1 4 .,,,JiJ11.1 2 '1llJ'l!'W 2 vl1u<i 1 

' " ' 
b'Vll'l'U1'1A1'U'1 '11B,B1bflBU'11mLl'l" ~''vlll'l'il:l'JB' LL'1l:B1Li1Bl'l~'i1'1l1 ~''vlll'l'll<ll!~ 

Liimi1m'iriB'i'l~1,bLii'1bi'l1'ii u~i;'Vl; 'il~LB1..1m'ilJ1i'Vlll'i::uuvi8ci,ti1'1J1·1Vfnu u~i;'Vl 'i.J'1'Vl, 

'ii1nl'l (lJ'v11'lf1..1) (~<J1tJ'i1~1-ii'f1111 "'\J'1n" bL'V11.J) Ll'lti '\J'1n 'il~~1Lu1..1m'i'11lJbL~1..1tJijmm'ii*"bb11'1ii'BlJ11.1 
'i:: t1::~1bu1..1 m'i'vl<i' ''il1 n~ Ul'l'\11, 1JJ-rum'i 181..1 m'ilJ1i 'Vlll'i::uuvi <Jci, ti1'1J; b~l'J'U~8mbii'1 'i11nii BlJ <i m'i 

" 
'i bfl'i1::...1~<im::'Vl'U~'bL 11'!!1 BlJ'llm Lfl'i,m'i~' 11..1'i::t1::ri B'1~1" LL'1l:'i::l'J:;~1L u1..1m'i~ B'Vl-rvm1mi*' Lnl'lii' BlJ 

Jl11..1~1"'J 1'1U-:i1 ~<im~'Vlu~'11A'llJci11..11mliiJmnl'l:fi'1..111.1'i::l'J::ri<J..i~1" b'li1..1 Li11'J'vi'"'il1mf1~8,~m bL<i:: 

<J'\Jmruri8'1~1" iJ1.J'1l:8B' n1'i~l'ln1'i'118"Li11'J ~'1n'il:'Vl'UJi11..1m:ii1<J1.J1lJl'JLb'1~fl11lJU'1Bl'lii'l'J btJ1.JM'W ci11..1 
' ' 
~'1n'i~'Vl'U 1u'li1'~1bu1.J n1'iri11.J 1 mil L i'l1..1~'1n'il:'\ll'U L~ l'J1tl'Ufl11lJl '1fitl'1'1Ji11.Jfl11lJU'181'lii' l'l'IJB,'il:'U'Uvl 8 

ci'n1'1l '1 v),,71.,1 b vl 81 Vf n1'ioW~'W1 Lfl'i,n1'iil ~<ln'il:'Vl'Ul"f 11..1~" bL 11'1!1 BlJ '1"fllJ bL'1~'1'1lfl11'1U Bl'J~ i'l l'l'U~,;'\11 '1 
' ' 

'il~J18,'\Ji_jm'11lJL~B1.J1'llbb'1l:lJ1'1'in1'ivf11'\J iil"if 
( 1) tJijuA '11lJlJ1'1 'in1'iUB,tl1.J LL'1 ~ LLm '11 ~'1 n'il:'Vl'U~" LL 1l'lii'8lJ LL<l ~lJ1'1'ifi1'iA l'l '11lJ 

m1'il ..i 8'U fl run 11'1~" LL 1l'!ii'8lJ 1 u'i'\J LL~utJnm m'i JI 11..1~' Lb 11'1 !18 lJ '11lJ~ bi'l1..1811..1 'i1 <M11..1 m 'i'i Lfl'i1::...1 
' " .. 

~'1 n'i~'Vl'U~' LL11'lii' 8lJ'll8' Lfl'i' n1'i8 ~1"Lfl~"fl-rl'l LL'1~ 1-ii' L i'l'WLL 1.J1'V11' 11..1 n1'in1tl'U fl1'UfllJ A l'l '11lJ 
' • ' tf ..,J ..,J .., 

'1'i1'i1'18'U'118,'v11.J11'1'11.J U'i~'ll1'!!1.J LL'1l:8'fl fi'i'\11 Ln l'J1'11 B' 

(2) u5i;'Vl '1 'ii::Jl8, 1.Wum~llJ1'11 m-ii'~1..1~11..1 m'i11,Yi8'il1n'vlil1t1'11..1~L~t11if8, 'i1lJ~' 
JI 8' 1Jl-ru 81~ llJ1 '1'il1fi'v1U1l'J,11.J1VfB~llJ1'111.J fi1 'iU 'il:fiB'U n'il n1'i1'1i\',,11.J~ L~ 1'11if B' fi 81.J L~lJ ~1 L 'il1.J n1'i 

ri8..i~1,1fl'i,m'i 

(3) U 1 'i1 l'J '1~bBl'JI'\t1.J LL~ 1.,1,j ii UA n1'i JI 11.J ~'LL 11'1ii'8lJ1 tJ fi1'v11.J1'111.JL~ B 1.J 1'll '1llJllJ1 'S' 'U 

~1 b 'il1..1n1'i88 mL 'U'U '1ruru1ri8'1'h' ., ru ru1 ~1 L 'il1..1 n1'iB ~1''1 ~ LEi til'l'lf l'l L 'il'W L vl 81 Vf Lnl'l'\J 'i~li'Vlil f\11'1LL'1:; "'... ... ., 

U'i:!1i'Vlil~<i 11..1'Vl1,tJijuA LL<i~t111 tJAl'l'\J'i::ml'I bb<i:! L~ ti bL 1'1~1Vfnu'!llJ'l!1.J'U~b1ru~1.1~Ll'l l'J'i8'U Lfl'i' n1'i 

-r'U'\ll'i1'U 

Cu1v11fj<1.J 11A1U110t1) 

~ci1u1tJn1W~,..,,"ilfl"j<ifl11 

\J~-JM lifl-Yi Ltlf1Cl1{~ '1iii'PI 
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( 4) 1111 L uurn•i;i1mLi:.JutJB u1i fl1'ii111u1'1.:im..1 ~l.l'll'Uftl.lw'U5 LL<ll! rn•~uL~'il'l~iN L~tl'U ~.:i LLA 

Wtll!rl'il'Url'ili.'!~1'1 bl'l'i'I fl1'i LL<li!1111 L Ll'U'l1'U'il ~l'IA'il b dtJ.:i 1 'W'il!l'Jl!rl'ili.'!~1'1 bL<ll!'i:::t1:::l1l1L Ll'Ufl1'i L ~'il 1 ~ 
'lll.l't!'ULiii;i l'l11l.IL -ih 1 'il Lb<l::: L -U1milli1u~1l.l 1 'U'Vl fl.ff 'Ui;l'iJ'U'll'il'lfl1'iWWJ'U1 bfl'i .:i fl1'j 
' ' 

(5) ,j'A'Yi1~il'il'll!~Ub '1'1AilflLO'U bfl'i'lfl1'i bL<ll!U'il!'ll1ftl.IW'Uil~iJml!~Ub '1'1AilflLO'U L ~'il 1 ~ 
'U , , \J , , . 

l'l11l.I~ b~ l'J1 nu fl1 'i1111 b ii 'Ufl1'lLrltJ LiiA L '1'1A il fl LOU i;i 'iJ'ijl.J'ij'!J e!tJ 'i:::fl'iJU fl1'l mh tl'l1'UU'il'ltl'U Lb<ll!U 'i'iL 'Vl1 \I . , , , 'U 

V1Jl.d I !I.' I I 1Jl.d I Id 
i.'!1151'i"Wfl ti 'U'Vi'U'Vl '1'1'U1 l'J'l1'UA1'Ufl1'l'il'l1'il'i LL<ll!'l'1'U1l'J'l1'UA1'11 'U'Vi'U'Vl'il l'J1'1 Am 'U'il'I 

( 6) A'i1 'il i.'! 'ilU fl11l.l 'Vi~ 'iJl.J'ij'iJ .:i fl1'l1111 L Ll'U '11'U i;i 1 l.I LL!N'U il fl LO'U 'il ~ 1'1atl1 Li.'!l.l 'il LL '1::: 1J fl-if 'ill.I 
- ' 

bL!N'UilflLQ'U'il ~1'1Am dtJ'ltllJ'ijl.J'ij'!J eJU'il!fl'il1Jfl1'l '1'1U1tl'l1'UU'il'ltl'Ui.'!1151'irunt11 u~'U~ '1'1U1 l'J'l1'Uil11'U 
' ' . 

'il'i1'il'i LL<ll!'l'1U11'J'l1'Ui;\1.:i11u~'U~ L'li'U Llfll.liJAi.'!1'1'1fl'l'il.lb'l'1l.l'i1'll iim~fo~utJ{A h.:i'Vil'J11J1'1U'11flLLA'I 

m1 'il i.'! 'il u fl11l.l'Vi ~'ill.I bL<l :! m • 1J n-if 'ill.ILL!N u 'l n bO u A' 'il .:i 'Yi 1'il~1.:i i;i tJ b d tJ.:i b vi tJ b i;i ~ l'Jl.I 1'111 l.l'Vi-r 'ill.I ~.:i i111u 

bL!N'U'l1'U fl1'iU'lfl1JU"''ll1 fl1'iU'il!i.'!1'U'l1'U LL<li!l'l11l.l'Vi~'ill.l'tl'il'l'ilU mru brlmiiA b '1'1AilnLO'U .. ~ ' , , 
(7) '1'11nLiiAfl11l.IL?il'J'l'111'JB'UL dtJ.:il.11'il1flfl1'ii111L Ll'Ufl1'i'll'il'I 1m.:irn'l 1 ~ u~~'Vl"l i111L Ll'Ufl1'i 

'ii1t1 ~1'1f AL 'lll'J L ~.:i ~bu 1 ~LLri eJlA'~ui:.J<l fl'il!'VIU b ~m \'Ju fl1'iU'i'iL 'VITYJ n'l111miiu 1 uL if B.:i iif u 
(8) u~~'Vl n<lYl L'ili.'!'11{~ \i1ti'i;i iiltJ.:i,j'i;i'Yi1bL<l:::Li.'!'U'il'i1EM1'U!N<lfl1'iUBlliiml.ILL!N'UUBllii 

fl1'iiif1u~.:i LL 1 Ali' 'ill.I 1 ~'11un.:i1'U'U fou1 ti bL<l::: bLIN'U'Vl~'Vi l'J1fl'l15'l'll.l'll1~ LL<ll!~'I LL 1\11.i''ill.I (i.'!!N _) ,j.:iwr \11 

• :! l'J il .:i ,j .:i '111 A 'll '1 'LJ ~ n 'l l.I q'l ii 'il Viii' .:i .:i 1 u n1•u fll.liJ Ai.'!1'1'1fl'l'll.ILL vi.:i tJ •::: b 'VI P11 'Vl l'J LL<l::: '11un.:i1 u 

flW?!fl'i'll.lfl1'l01tl1Jii'ilfl1'i'Vill'l'l1'U Yl'iJ1'lru1vin1 6 L~il'U ~.:i1'U'il!l'J:::rl'ili.'!-r1.:i Lb<ll!'il!t1:::i111LU'Ufl1'l A1l.I 

Lb 'U1'Vl1'1fl1'iU1 bi.'!'U il!N<l fl 1'i ~\11i;i1l.IA 'i1 'ili.'!'ilU !N<l fl'll!VlU~'I LL 1 i11.i' ill.I'll il'I '11u fl'l1'U'U bl'JU1 l'J LL<l :::LL!N'U 

'Vl~'Vil'J1fl'i 15'i'il.l'll1~bb<ll!~'lbb1A<i''ill.I (i.'!i:.J.) 

(9) '1'11fl!N<lfl1'l~ \11A1l.IA'i1'ili.'!il1Jfl Wfl1'Vi~ '1Lb1A<i' 'ill.I bLi.'!A'I 1 ~ b .;i'UbL 'U1 b Ul.IU '1!'111~ 'I LL 1 i11.i' 'ill.I 

1J ~~'VI., iif tJ.:i 1111 b Ll'U fl1'itJ{utJ ~' LLm 'llU'l!'l'11i1'U bA l'JL ll1 LL<ll!'l-11 n Lii Arn~ fl1'iW1i111 ~'il1'il ri 'il 1 iXLii A 

i:.J<lm:::'VluAil~.:i Ln\11.i'tJl.I u~~'Vl., iif tJ.:iLL~.:i 1 ~,j.:i'l'1i'i11•:::t1tJ.:i ,j.:i'l'1i'i11'll<l'LJ~ '11un.:i1'Uflrul!m'il.lm•ri1nu 

ii 'il n 1 'i'Vill .:i '11'U n 'il.115~ ii 'il'Vill '1'11'U bL<l l!R 1un.:i1'U 'U bl'JU1 l'J LL<i::: LL!N'U'Vl ~'Vi l'J1fl'j\j'j'jl.J'lf1 ~ LL<ll! ~'LL 1 i11 '1 ill.I 
' 

'Vl'l1U bA tJL lJ1 L ~'il'il::: 1i1i~'il!i.'!1'U 1~l'l11l.1~1l.lil'il1 'U fl1'i bLm 'llU '1!'1111'1'.:i nli11 

( 1 o) "111nu~~'Vl., il l'l11l.IU'll!i.'!'IA'il :! L tJ~ tl'ULb tJ<in1EJ<ll! LB l'J A bfl'l'lfl1'i LL<l:::/'11~'1 LLi:.J'UtJBllii 

fl1'li1i1'U~'lbL1i11<i'ill.I 1 ~U~~'Vl"1 LL~'l'l'1U1 l'J'l1'UeJ'il'U"'1AYl'il1'iW1 vi'.:i'if • • •• 
• "111 n'l'1U1 t1.:i1'UeJ'il'UU~'l'1~iltJ'Uru1i;i b .;i'U11 m• b tJ~ l'J'Ubb 1.J<l.:il'i'.:inli11 bii Ai:.J '1 ~ i;i 'il 'U , , ., 

~'LL 1 A<i' 'ill.ll.11nfll1'1'1~ilLYi'l'J1J b vhm A 'ifl1'i~n 1'1'1'U A 11l 'U'i1ti.:i1'U n 1'l'i Lfl 'l1i!'li" !N<l n 'll!'VIU ~'Lb 1 i11 <i' 'ill.I~ 
1iil~um1l.I L .;i'U'llilu 11 bL<i'1 1 ~"11-J1 l'J'l1'UN'il'Ul1~'1'1~'il'il'Uru1i;i ~U'il\11Lb~.:i1~LU'U1tJi;i1l.1'1'1ii' fl Lfl ru'l'i LL<i?! 

'U , 'I., 

b1tJ'U 1 'll~n1"11'Ui1111l 'Ufl.()'1'1l.11t1'7'U 1 A'il 1 tJ 'Vi~'ill.l~.:i 1 iX,ji11'Yi1'11L 'U1fl1'lb tJ~l'J'ULb tJ<i.:ivi'.:inli11-U1.:iiif 'U~~u 
'il\11 Lb ~'I 11 Lb ~'I 1 ~'11u fl'l1'U'U bEJ1J1 ti Lb<ll! LL!N'U'Vl~'Vi l'J1fl'i1'i'l'll.l'll1~ Lb<ll!~'I Lb1i11.i' 'ill.IL 'fitJ'Vl'l11J 

a~iil ................. . 

~ii1t11en11t1'1M1'l'Lf'L1-4n11 

'l.i~i'VI ri'flVI LElflt11i;'I '511ifl 
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• 'Vl1n'1'1U1EJ,1Ufl'ljlJ~'Vl~fl\l'lj fll1\il b ilu11nTH ti~ mm tl<Nii',n<i11 flTil fiWV11J~ fl 
i'11'i::a1flru 1 U'i1EJ,1Ufi1'i'i bfl'i1::'1-\~11 fi'i:!V11J~' bb 1 \11~ fll.JYi1vi'~um1l.Jb ilu'!!fl1J 1i'bb~11 'l-1'VIU1EJ'1U ~flU~ . . ' 
'Vl~flfl'ljflj1 \ii ~i111'i,'i1 EM1U fl1'ib ti~ m.J Lb tlii' i},n<i111 'l-1aTw n,11.JU ltJ1J1CJ bb'1:!bb~UVl-r'l'1 EJ1fl'ii5'i'il.J'!!1 ~ bb'1:: 

~' bb 1 \11~ fll.J b ~fl b?!Ufl 11-1 fl ru:: fl'i'il.J fl1'i'~i1u1ru m1Yl 'ii 11ru111CJ,1u m1'i bfl'i1 ::'l-1 ~11 m::VJu ~' bb 1 \11~ fl" 
' 'U .... ,-

(fl'!!n.) '!!i11Yi b~ CJ1oLJfl' 1 'l-1m1l.J b ilu'!!flUtl'i:: n fl Un flu '11 b iJum'i b ti~ EJULb tlii' bbmail fl Lfl'i'' fl1'i 1 ii'-r'U fl ul!~ . . . 
'Vl~flfl'ljflj1M 1 'l-1ilm'i b tl~CJUbb tlii' 1 'l-1'VIU1 EJ,1U~fl'lj~ 'Vl~flfl'ljflj1\il bb~,~'1 fl1'ib ti~ EJUbb tlii' ii' n<i111 'l-1 

a 1ii rn 1U u LE.J 'U 1 l'.lbb'1 :: bb~uVJ-r\'11'.11 fl 'i'i5'i 'il.J'!! 1 ~ bb'1:: ~' bb1 \11~ fl l.J b ~fl VI 'i1 'lJ 

(11) biJflu~~VI "1 1vi1flufl'i'il.JaVJB'i::'Uuviflci' l\'1'11 "1 1 ~El' h,1 vh:j1i'l~'i1'!!1 'llfl'U~~VI "1 

1'1-1u~~VJ tlMVJ. -;l1ni11 (l.J'Vl1'!!U) bi'Ju~i11bb11-r'U~i11'!!fl"U1u'ti1~'11biJum1tf11,m'ibb~1 u~~V1"1 'il::iii'fl,bb~' •• 
rn'i' t flu fl'i'il.Ja VJB1::uuvi <Jci' i'i 1'1lii'' n<i 11 bL<i ::m 1l.J-r'U~ i11'!!fl'Utlfi mi M1l.Jl.J1 M'i m1~ 1' 11 u1::CJ:: '11biJun11 

'!!fl,1J~~VI tlMVJ. -;l1 n\11 (l.J'V11'!!U) 1 'l-1a1iirn1uu LCJ'U11'.Jbb'1 :!bb~uVJ-r\'11'.11 fl'ii5'i'il.1'!!1 ~ bb'1:!~' bb1!il~fl l.JVl'i1'U 

li11m~1 

a1V1-r'U bb~utl Billi fl1'ivi'1u~' Lb 1 \11~fll.J'11 fl' tm 'fl1'i tl'i:!flfl'U vi'1 CJ ll1 \il'ifl1'iUfl' nu bb'1:.: LL m '11 

~'1 fl 'i':!Vl'U~' bb 1 \11~ fll.J m'i:.:m \il'ifl1~~ \11\il1l.J\il 'i'1'il ?lfl'U ~'1 fl'i:!Vl'U~' bb 1\11~ fll.J L\111'.1 bb u~ b \'Ju Lb~utl Biliim'i 

vi'1u~~bni11~fll.J 1u1:.:EJ:.:nfl?1~1' -;l1u1u 8 Lb~u bL<i:.:'i'::E.J:.:'11LiJum1 -;l1u1u 2 bb~u 'i'1CJ<i::bliE.Ji11ii',if 

LLi:.1utlB~m'ivi'1u~' bb 1 i11ii'fll.J 1 u'WCJZnfl1:1~1' tl1:.: flfl'Uv'f 1 CJ bb~utlB'U~m1vi'1u 
1. fli\Jil1'1'1fl1fl1i'I • 
2. b~l'.I~ . 

3. Vl-r'l'1CJ1fl'i~U 

4. 

5. 

6. 

7. 

• • • 
fli\.1111'1'1111-Yi' LL'1:.:fa1i'l'iVI 1'.11Vl1,tl1 
' 

• Q 

flTi'il\11 fl1'ifl1 fl'llfl~ b?ICJ 

~~fll.JLb'1:!fl1'i'ilci1U~1l.J'llfl~tl'i:!'!!1'!!U 

8. fl1;J1flU1lJl'.lbL'1:!fl11l.Jtl'1fli11JlCJ 

bbi:.iut1Bllii n11vi'1u~'bb 1i11ii'fll.J 1 u1::CJ::fi1 b ilun11 tl1:.: flfl'Uv'f 1 CJ bbi:.1ut1Biliim1vi'1u 

1. ~'fll.Jbb'1:: fl1'iilci1U~1l.J'llfl~tl'i:!'!!1'!!U 

2. fl1;J1flU1lJl'.lbb'1::m1l.Jtl'1fl\11JlCJ 

~~if bb~ utl Bu~ m'ivi' 1u~ ~ bn\11~ fll.J LL<i:.: Lbi:.iutlB mi 1111~ i11M 1l.J M'i1'il?I fl'U i:.i ii m:: VJ'U~ ~ bn i1I ~fl l.J 
1 uw CJ:!flfl?f ~1~ bb'1 :!'ii! CJ:.:'11 b UUfl1'i tm~ fl1'iviflci~ n1'11i5'i'il.J'!f 1 ~1 tit!~ h~ 1 vJvhi'l~'i1'!!1 'llfl~'U~~VI nm~ 

fl~~il ................... . 

~il'1u1enTru'Tvl111fl"Hn11 

tJ';oJn ilfltt ~£Jflt11iiii ~ifl11 
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2.1 bbi.J'L!tl~~n1-atli'1'L!l')ruil1"Wei1n1!'1 
(1) 'llltlnfl1':ibba::b'VllilNil • 

'il1 fl fl1':itlw bih.1m1m::'Yluilf11.1flru.n1wv1 fl1!'111.1.,::·vr)1, fl1'Hfoa~1' 1fl.,' fl1':i'll v' 
- Jf d ' Q.I v Ill ~ d - .... . Q.I .J·, v""" 

u., L 1ruw1.1 'YI i'! mn fl 1m1':i::111 u fl11)JL'IJ)J'IJ1.1'IJ!)~i11.lil:: !l !)~'YI L fl 111'ii1 fl fl 'ii fl'l':i)J'Vlil fl 'YIG'! ~Nil 1'VILfl111fl1 'i • 
~~m::'il1CJ'IJ!l~~1.lil:::!J!)~ Ail fl1':i'lJl11~!l,LLil:::f!TlflilUvi!J nu«1.1~B!l1.11'V11'1J!l~1m'fl1)lil, 2 bbvi~ lilil!ll11 

bL 1.11 vi v 1111 CJvi1 fl1':ifl1111f111rufl11Yl~m::'il 1 CJ'llv~t11.1a :::vv'~ Ln 111~1.111.11:: CJ::: fi~a~1,i111 CJ bL uu,; 1av,'Yl1' • • 
fl Wlil!'l 1a Iii 4 wu11Fi1ffiili'il1flfl11tJ1:: Lill.l'il 1 fl LL uu'il 1a !l,'Yl·1, fl rulil !'11aIii4 Li1!l~'il11ru111)JtlU Fi1a~a Iii . . . 

u • r- .'r 1 .'1 u J/ .i~ u q.J • • r - q ' it < 'IJ!l,N<I fl1'ilil'i1'il1111 u':imruwl.1'1 l::!l !l' 1.lu'il'ilUl.l'IJ !l'Wl.l'YI !'I fl~1 'Ylf1111'1J1.l'Yl'Yl1 fl1 'i u'i::: b)J1.l)Jfl1 !l CJ 1.1 LflW'l'I 
' - , ' \I 

mlil11i11.1flrumwv1m!'l11.1u1w1fl1!'11111CJ-k11 tJ (ri1'Vl1.1111Fi1t11.1<1::vv,11)J 1 \.i'fll'i11iJLii1.1 330 1).J 1mfl~)J 
~ . . 

M!l<iflu1!'lnL)Jlil) LL<i::: PM-10 hJLii1.1 1201)J1mfl~)JM!J<1flu1!'lnL)Jm) 1i11)JtJ'i::fl1!'lflru::m1)Jfl11 • • 
~'LL1111iK!J)JLLvi,'IJ1~ ilUU~ 24 (W.!'1.2547) ~,Ju N<im::'YIU~'il::bnl11~1.IM!J'lj)J'IJ1.l'Vl~!JU':i::'IJ1'1J1.11fliKLFitM 
~,mn 1.1w~u~1 v~1' hRm)J b Yiv 1 'l<1fl1.,11~vlmi~n1'1J"1 'IJ!l~ 1m~fl1'i fli.i<im::'Ylu.111.1flru.n1wv1fl1!'1 . . . 
LL<i:: a'IJ .n 1w.ivtJ1::'1J1'1J1.1~ mi1fl iK L Fi cM LL<i ::wu rn11.1~tJ fi u~ ~11.111.1«1.1~ii v CJ~ a 111 1fl 1~ f111~ ~ ri1i.i1.1111 

, \I d.J , 

mlil'ifl1'i<tl11N<i m::'Ylu.111.1 ~ ru.n1wv1fl1!'1~ L i.im::a)J L viv 1 \.i'u~,;''YI., '1111tJtJljllii.iv1 tJ 

(2) 11i1'1tl':i::~~fi' • 
.,J • 1- -~ .'I .,J - ' v 1 L W!J'1111 u'i).11 tl.lbb<I :::m Ufl)Jfl1)Y<' fl'il::'il1CJ'IJ!l~"'1.1<1:: !l!l~'YI Lfl 111'il1 fl fl1'i fl !JG'l'i1~ fl':i ~ fl1':i 

• • • 
'i1)Jlil~<tl11fl1~Lfi111)J<l .fl11:::'Yl1~!l1fl1!'1'il1fl 1il L~ CJ'IJ!l~ Lfl~!l~~ fl'ibL<i:: Lf1~!l~CJ1.1 ,\ !l !lflliU'i'iCJ1fl1!'1 bb<I ::ii ~N<I . . . 
m::'Ylu .iv~ tJ nu~ ~11.111.1«1.1~ fi va~ 1~ Lba::tJ 1::'1J1'1J1.1~ !l CJ "lfliK Lfi CJ~ii m1~a 111 

'U :..I \I , 

.If.Jo""'-
(3) W1.l'Vll111L1.11.lfl1'i 

u~b 1 ru«1.1~ fiva~1,1i1<1 v111bL1.11m111wivli~n1'1J., 'IJ!l~ 1m ~ m1 
............ 

(4) 'ltil111b1.11.1~11.I 

( 4.1) m lil':ifl1 'i"U!l~tl1.I bbil::buit 'IJ Nilfl'i::'VIU 

1. f11uf1)J1 \.1 ~ fo Ll<j)J1Ql11W':i)JJ1u~L1 ru«1.1~'1Jl11 L iJ111i.iii1~1.1 bL<I:: L?il.1'1'11~ fl)J1.l 1f1)J 11.1 • • • 
u~ L 1ru1fliK bA CJ,«1.1~ fl!JG'f ~1' !l ~1~U!J CJ11.1<1 ~ 2 f1 ~' mru~flt11.1<1 ::!J !l'G'! '1\.1L~)J'il11.111.lf1~~11.1 fl1) • • 
5111w'l)JJ1 L viv<1111m'iYl,m:: 'il1 CJ'IJ!l,i11.1<1:: !l!l~ • • 

2. 'il1n111m1m ~1'l'1U'l'l'Vlfli'a11Jfiva~1~'1J!l~ 1m~fl1'i" 11.1'1i1~~i:.J11.1«1.1~'lj)J'll1.l b)J "l \.1 

bnl.I 30 iifaL)JliJ)M!J-ti'11)J, bL<i::11.1«1.1~-k11tJ1iJ1'1<1Ln1.I 80 iifab)Jlil)A!J-ti'11)J~ W~!J)J~l11iK,iJ1CJ'i11n111 
d- J'd111 

f111)J b 'i1U'i L1tl.IW1.l'YI fl!JG'l'i1~ 

3. fl 11'1J1.1li,i'ai1J11.1 fl1 'i riv a~1,'llil 111~ a1m 1 '1~' flW'il1 CJ'Vl~!l lil fli.i<i 1.1u1.1i11'il11 'ii 'i 

ili' mil flTaiJ 111 ri<i )J Lii vil fl1'i'IJ1.IE'i1 v 'YI flfl ~' L vi viJ !l' ti' 1.1 fl1'i Iii fl i.i<I 1.1i.i~ vYJ' m::'il1 CJ'IJru::'IJ1.1li ~lilil !llil b?i um~ • • • 
4. fl1'irl!JG'l~1~bLUU'lJlilLWl 1'l<1LiJ111i.iii1~1.111.1u~b1ru~'i1::fl!JG'!~1~b \J1.1'1i1~ '1 bb<t:: 1i.JbiJl11 

l<iU1 ~1.IWfa)J tll.llil<l!l 111Lb1.11 bL<I:: biJ!l11~v\!J bLiK1bG'!~'il1 \.11h fl<IUVll.IYl 

5. u v~ nm!'I~~ m i.iil CJ1 b!'l~1fl<i1.1 'Vl~m!'l~'Yl'i1CJ ~ ~ 111iK vwfi v1.1'll 1'i'1ililfl'il1 fl«1.1~ 

fl4~9 ....•........ 

(U1EITWN-d 11i11U110'U) 

~ti1u·urn1~u-=tl.!1,-Ll'l'l4n11 

u~,;,.., lifl.W mfle>1{~ 1i1rift 
RNP /ENV-P /P04077 /RT 6012,9-111 Pl"lfi1'i 

-=-------==-:.-:-; __ : . -· 

l'lil1 

4/94 (U1.:i\Ufl'i'tl'Un Pi°~\JUfl1) 

f!fl11'1U ~1i1u1cyn1,-ft1u~.iu.1111flt111 

2560 ul'li'VI tiu ftil\lifl~.:j U)U~\Uti:i.i U.ElUtf LWLU"wuM 1i1t1'ft 



: 

7. ill'iTil<l<J'Ubfl~el~ilmfl~m~mLL<i:::Lfl~ml'Juill1~mJ1uamw~ Lb<i:::W~el:u1'ii~1uel1JL<1:uel . . . 
(4.2) :u1ill'.ifl1'.i~illill1:Uill'i'l'ilaelut:mm::'l'lu~~u.1illlil'el:u 

• 

• 

• 

.I 
fl11:Uil 

(5) '.i::l'J::L'l<l1~1LU1Jfl1'.i 

.I ' 
TSP (bll<ll'J 24 -S-1111~) 

.I ' 
PM-10 (Lll<ll'J 24 -s'1lm) 
~ . ~ 

'1'11'1'1'114Lb<l:::fl11:UL'.i1<l:U tlf;lJ'\ol.fl:U 
' . 

'11'W11J 1 amu 1~LLn h4L~l'J1J'lJ:U'lJ'W'U~~'Vl\l1ill1<1 
' 

ill:::i'uflein ~el ~1mi' nu~u~ nfla~1wi mi4fi1'if 1 

~4itJ~ 2.1-1 
..: ..... ' ill .d <'!f 

L fl 'U ill 1fll'J14ill1 l'J L fl 'i el nm High Volume Air· 
0 ..... .., ' ...i... .. 

Sampler <11Wi'Uill'lell'J1~'Vl1Lfl'i1:::'\ol'\o11 TSP LL<i::: 
.... .. .... ""'""' . . 
1Lfl'i1::'\olml'J1!i Gravimetric ill1:U:U1ill'i\i11J US.EPA 

~ 

OQJUl.J ... I' d:UI 

<l1'\ol'i'Uill'lell'J14'1'11bfl'i1:::'\ol'\o11 PM-10 Lfl'Uill'lfll'J14 

~11'JLfl~fl~ilel High Volume PM-10 Air Sampler 
""' .. "' ... .., . . 

LL<i:::1Lfl'i1:::'\olill11'J1!i Gravimetric ill1:U:U1l'l'i\i1'W 
~ 

PA 076 
<V ~ .._, I ..ii IV O 

ill'iTil1ill 1 fl'i~ 7 1'WillBL'Wfl4 fl'i<J'Ufl<l:U1'W'l'l1fl1'i 
' 

LL<i::'i'u'\ol~J11 1 u'!h4~il n'ilfl'i'i:Un fl<l~141rn!I LA l'J~amu 
ill'i1'illi11 

tl'i~:u1ru 45,ooo u1'VllliflA#41liflamu 

111ill'ifl1'iU fl4 tl'WLL<i::LLm '11l"l<lfl'i::'l'l'U~~LL1 i11i\' fl:U : 

:IJ1ill'ifl1'i~ J11ill1:Uill'i1'il<lel'U l"l<l m:::'l'l'U1i4bL1 i11i\' fl:U : 

' v ill<! flm:::l'J :::nm flfl<l'i14 

11J'!h~~iln'il m'l:urifla~141ni\' LA l'J4 

amum1'illi11 

(6) '\olU'll'J41u'i'uilJ11'!1elu 

:U1ill'ifl1'iUfl4tl1JLL<i:::LLm'111"1'1fl'i:::'Vl'U~4LL1i11<i'fl:U : 'U~~'l'I nmll L<J<lfl15'li '11nill 

(7) ~utl'.i::::u1ru 

:IJ1ill 'ifl1'iU fl4 tl1JLL'1::: LLm '111"1'1 m:::'l'l'U~~ bL 1 J11i\' fl:U : 'i1:Ufl l'J L 1J4'Utl'i::::U1 ru fl1'in<J<l~14 • 
111mm'i~J11 ill1:Uill 'i1 'il<lfl'Ul"l<i m:::'Vl'U1i4 Lni11il'fl:u : 'i1:U fl~ "l u~utl'i:::m rum'infla~1~ 

(8) fl1'.iU'.i::Lij1Jl-J<l 

u~~'VI., il 1 Lau fl 'i1 l'J411Jl"l '1 n1 'itl ijiJ~ mmbl"! Utiij u1i fl1 'i., ill<i fl i11'11J u t:y'\o11 ~ti <l'i'i fl 

Lba:::-iiel L<l'Wfl LL u::: Iii fl<i1tl'n~1uu Ll'J'U1CJ Lb<i~ LLl"l1J'Vl'i'wl'J 1 fl'i!i'i'i:U'l11 ~ LL'1 :::~4LL1 i11'1 fl:U ~4'\olli11'i::: l'J fl4 

~~'\oll J11'lJ'1'U1 fl'i:U!i'in'i1Wfl~~1'W fl1'iUfl:Uflill<l1'\olfl'i'ilJLL vi4tl'i::: b 'Vll'11 'VI l'J Lrn:::<i1tl' fl~11Jflru::: fl'i'i:Ufl1'i 
' ' ' 

(t11U1'WH~ iiruU11011} 

ig'ii1'U1Eln1''il.1'7\'11'i lfl'illlnT'i 

\J~oJ'VI liflYl li.lflil1iiii ;;i1ilfl 

RNP /ENV-P /P04077 /RT 60129-m"'°'' 
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l'Jfl1fUJ 
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~i11\J1tynT~·l1u~.iiu1flil'E111 .. ,.,,.r.. 1 _. 

tJ°Td'VI ~JJ flatJ.a'ai.:i LD'IJ~1Uu~.:i Uil\lfi' USUt11i1Wii~ ~,~:;, .. 



738000 

11\.L'l'l'iEl<i,,fiW"l '\iL.)1fl1~nn ~GIOl'J1~Gl~t'IU11Ylilln1flLLn;:Lelt14'11il~ lfl'J4n'l'J 

11'<l11iEJfi.u1m .m.~ 5 'l.L-l tf~11. A 1~,,1~trJ1t-ruu'hlmi1'll11'1'i1~1°uuEJn 
LJ ~u~·.-i~YIW1rlhm 
LJ ltf'li.Jt;,flffnllnn~v.mi\l' iimAfJ;uoifl 

LJ ~u-Mmt1i'n51 500 1i.im 

'JIL'JL'Jl'll-ij'm1Vi 

'JL~L'll'lll11f1lJ~:i..'1.1Dl..~tr,f 1'_1'1 

"fl<l;jD ••••••••••••••••••••••• 

rJii1u1an1n.li11n-slt1-s.:in1-s 

u°1Jn tieiYf Ulf1D1-flli ;hti111 

RNP/ENV-P/P04077 /RT60129-lJ1(;l"in11" 

,..,u, 
6194 

fjfl1fl)J 

2560 

"''" 

_l_ n 11~ :i!>O 1::xiu.m~ 

~ ~· ll1ffl"ltl'l\l. 1 : 28,000 
'~ WGS 1984 UTM Zone 47N 

' fv~"' .,. . . 
.. ........................................................................ .'"i' ~Wi'I\.~ 

(U1<1LUPl-S'tltln ~::l!Ufl1) 

€-J1u1'l!n1-s~1ui!",,u1111~tu..1 

'li~,;'1'1 \ii)J l'IDUoiif'li<i mu~Lila~<i u:auft LL1UU'il 



.2.2 uNutl~min1'i'~1utaEJ.:i 
(1) 'Vlii'nnTm'1::b'Vl\;IN'1 • 

n'il mW'lliN 1m' m1vi'il ::ci,N'1nwvruvi ei1::vi'u Liit:M'il::il bilvn:: 11.1'li1,1:: l'J:: rim1-l1' 

hw fl'iln1'i'lJ'Vl.i' nvi b'iJ \.lbb 'V1ci,f11 b iJ M'lleJ,bil l'J' fiei n1'i' 1 otl bl'l~el'~ n1fl'1bb'1:!!lUn1nJ vl 1' '] vi1 m \Jfl1'i'rl eJi.'151, 

11wieici,lh<tt"1 b'lil.I fl1'i'~MbUM~1.1vi fl1'i'11,vlelbbUUb'iJ1::'1eJM btJ1.1iif1.1 ei~1,hn'11lJ bneiY1'iJ1'i'ru1 

~-mm::'Vlui1f11Jbi11'J"1fln'ilm'i'lJfl1'i'neii.'!-l1,'llei' Ll'11,m1viei~1.1vi~ei1.11'Vl1'llei'1m,m1~' 2 Lb,..,, viei1'il 

1i1f-rumrnW'VIUi1f11.lbal'J"1flfl1'i'rleJi.'!-i'1' WUl1 WvlUbal:M'i'1lJ'il1flfi'iln11lJrleJi.'!-i'1' bnel'i'1lJbal'J"i.'!'i.'!M 
" ' 

'il1nm1m1'ili'Mu'il'ilu1.1 ilf'heil'J11.1mm'<i1\.l(;J1lJ1.J1::ml'!l'lru::m1um1~' LL 1vi<i'eimb ,..,,'ll1~ iluuvi 15 . . ~ 

(W.l'!.2540) b~el' fl1Vl\.1'1lJ1\;ll_li11.l'l::vi'rni11'J,LMl'Jvf11iJ fl1Vl\.IMLVlilf'i11iJbn\.I 70 bM'ilbU'1(beJ) "11'Vl-r1J 

u~L 1ru 11' L11'J1.1'11lJ'll\.11J~,;'VIJ1m01 '1d'1.1eiei n wu-11 ilf'i1wvi'umnu ml.Ii.'!" fl11 bflru'l1u1'1'i''<i11.1 "1 
, . 'U <Q 

vin1V11.1vi'11ui.hrn1l'll'lru::n~1um1~'LnM<i'eiuLLvi,'lf1~ iluuvi 29 (w.l'!.2550) L~ei' f'i11::vi'rna!!,1um1.1 

zj,fl1'Vl\.IM 1 Vl'il ::iif ei,ilf'i11iJ bn\.I 10 bM'il b U'1(bel) zj, Ll'l'l,fl1'l 1i1f fl1Vll.1'11 Viilmmfl1'i'vl1fl1'i'~ M .r,n1 bb w' ~\.I 
Lil!!,viei 1 iJ 'I.lei n'il1 m:l' N 01 m::V1ui1i11Jbi1 !!"'1 ml'l~ei'~ mvi Lnvi:ff 'l.l'il::ilN01 Lvi!! '1 'i',.; ei ~vii.Jfilli1'1'1.111.l~'l.lvi 
b tJ'l.la1~ru . wvi'u ba l:M vr,mi11ei1'il<i,N'1 m::'Vl'U M eiliviei ~1n<i' Vl~eJell'J1 'l.IWl'J ::i.JwilM nu bb '1.1111"viei., 

., 'II 'U 'U 

vr,,Y'l.I b Vlei b U\.lfl1'i''1 MN'1 m::'Vluili11.1 ba l'J,yj, ::bn'1M el 1'1m1~ ri eii.'1-l1~ bb'1::livieil'J1n<i'bfil'J,tl1J bb '1.1111,vieici' 
" " IN ce SI q " I"" ...- d _l.f u ~ v ...i fj V "9 V .J 

fl1'l1"1 '"'1el'lJ bbN'l.lu!)U\;I fl1'i' b weiuei,n1.1Lrn::bbfl b 'llN'1 m::'VIU'111.lbi.'!l'J' b 'VI b Vl!lel'l.I eJl'J'Vl~M 

(2) 1\;lr;ii.J-;::a,f'i' 
' 

d -~ u Q u ' ... IQ UQ 1 J{ d 
b Weluel' n'l.I fl1"> bn'1eJ\.l\;J 'i'11J'1el~'llil1W'llel,1'1'1.1,1'1.1'VI u!)U '1'1'1.1 'l.IW'l.l'Vl bb'1 ::!'1 Ml'111lJ 

b ~ il M-i'il 1.1111'11 qj Mel iJ 'i' ::!'111'11'1.ivi el ~ 1 fl <I' b fi !!' 
(3) ~'l.lvi~i'1bil'lJn1"; 

'1'1eJM bb '1.11~\.lyj rlili.'!-i'1'11"vl <Jci,n1'l1 "1 'llil" l l'l'i'' fl1"> 
..,,,.,,,. 0 ""' 

(4) 1tifl1">'11L'lJ\.l,1\.I 

( 4.1) :l.J1 i;i-;n1 ">Uil,tl'l.lbblil::bbtil '!JN'1m::'l'IU 

(n) lJ1\;J'm1-;vf11 iJ 

1. i.J1::'lf1ii'u~'l.l5111J<i::L1i!!MLLN'l.lm1nili.'!-i'1' 1 Viti'um.i11J,1'l.lviL~l'J1onil' L 'li'W mn'l.I 

iJ 1:: fleiu m'i' 1'Will'1lJeJ(;Ji.'f1'Vlm'i'u b V1m1'l! Eim ~~'l.l'iluei1'1 ei,fi mi.Jfll'l'i'il,ci11.1Vi ei'~'l.I litl1'l!lJ'lf'l.I b i'.11.1!if 'I.I 
. , 'U , 

'V111rni'.11.1m-;ci"V1u1ei~1,uil!! 1 b~ei1.1 nei\.lb on~i.Jfiu~'1'1.111.1~1.1vi 
2. fi'il n1'i'lJrl <Ji.'1-i'1,yj rlel 1 Vf bfi M Lil l'J' v), L Vf vi1 b iJ1.1 fl1 'i' bilW1::'li1'b1'11n<i1,l'l.I ( 08. 00· 

18.00 'I.I.) ~,ii !!m i''Wn'ilm1uviiif ei,vi1L il1.1m1"1m ~ei' fa l'J 1m,m1!if ei, Lb.ij, LbN'l.lflT~vi1L il1.1,1'1.11 Vi~tl1 
'l!lJ'lf'l.IYlel' ~'I.I bb'1::V1i.i1l'J,11.111.l~'l.lvi'tiiifo'Vl'l1Ull1'VIU1el ~1,Uill'J 2 ii'i.JM1~ • 

3. n1V1'Llviw!!:: b 1<i1i.Jfi~'1'1.1'11il,~i.Jfi~'1'1.11'l.lu~L1 ruviil Ll'l~il,~mbil!!'i'i' Hi 
vi1,1'1.11miJLn'l.I 8 -&11u,"1eii''l.I Lb<i::~'11Viileii.Jmrutlei'ti'~ fiei Ear Plug Vl~il Ear Muff viilmm_li11.1 

bb'1 ::il ~ fl.li.'!lJU~1iJu el 1J n11vi fl!) VllJ1 l'J tl1Vl'l.I M L'1.l'J bil W1 ::!
0

1'1'1.1,1'1.1riil?1-i'1,vivi1 fl'il m'i'lJ ri eii.'1-l1' bb uu b 'il 1:: 

'1il'11Viilm'li.'!'llJ1ci ili.Jm ' ar Muff \;1'1eJM">::!!J::b1'11vl1,1'1.1 
' 

(U1f!1'1'VH~ '11llll'\J11\l't!) 

~ti1u1E1n17uTvl11lfl"i~n17 

u~-J11 liaVi LeJ~a1{;'1 ~.hriPI 

RNP/ENV-P/P04077/RT60129-m"'n" 
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Vjfl1fl1J 

2560 

(U1.0LUPl"i'tl'Un ii::tluP11) 

~i11u1ryn1"ift1uB~w:iflftau 



-- - ------------------

v v • ' 

4. ~ \;H>l' rl1LL 'W' tl'Uba CJ'-ti1fl'l11'\.J~ L 1ru-YiiJ 111111' vi e:J?f, n1'11"1 i1f 1 CJ'iti n1'l'lJ\11 L lJ i;i 
• 

'U~L1ll.I KP 0+000 LL<i::: KP 2+300 LL<J:::'U~L1llJUe:J?i,GiTwfom'l~'U<l'il'1/L'i11:::<1'il\11vl'il~ KP 0+445 
' 

KP 1+263 LL<!::: KP 2+ 118 rl1'Vl'U'11~~i;i~,rl1LLm~'ULaCJ,i1fl'l11zj,iJfl11lJi.'l,'i11fl'l:::~'Uvi''U~'UblJUe:JCJffl1 
" 

2.5 LlJ'1'l b'1<JbiJ'e:J,.i''Ub~'iln1.ff·fo~LU'UbL~'Ufa'Vl:::~ilm1lJ'Vl'U1UWlJ1ru 0.64 il<i~LlJ'1'l (Steel 24 ga) 

;ff 'U 1 tJ zj,iJl'i1fl1'l\'jqJLaCJm'l?f,~1'Ub vl1tl'U 18 L'1'BL'U<i(L'il) 'Vl~'illi.'l~~'U1 ~ilfl11lJi.'11lJ1'l'11 'Ufl1'l<l\11LaCJ' 

Lvl1tl'U 

5. fl1'lL~'ULfl~e:J,{Jmn<i'Vl1Jn~ilLaCJ'~' .i'e:J'L 5,vi1LU'Ufl1'l 1 ~LL<i'1Li.'l~'il b\11CJ L ~1 LL<i:::~i;i 
d t' I O I ::: d '-' q d 1V ~ 

Lfl'l'il' CJ'U'1 Lil'W1:!'l!1,Vl1,1'UL Vl1'U'U LL<l:!'VI CJ\11 Lfl'l'il,Vl'UVI LlJ'il '!1'1'ULi.'l'l'il . . 
6. '1 'l1 'ii<'l'il'ULfl~'il,il'il Lfl~e:J,{f m LL<!::: Lfl ~'il'1J'U Ill fa m7~ilfl11lJ-r/fl11lJ'!h'lJ1nl . " " .. 

L ifo 1 ~Lfl~'il,ij'il'il ~1 'Ui.'l.fl1'W~ LL<l:::'W-r'illJ 1-ff ,1'U'il ~ Li.'llJ'il LL<!::: L~'iln'lW'W'U11Lfi'1fl11lJ'!f1'l'1LaCJ'Vl1CJ1 ~ 
" " . 

LLm 'lJU fotJj,Vl'U-Yi 

('ll) lJ1.-i·m1'lrim1¥1,u~L1ruamiiA1'1.JfllJn1'!lG'l'llJ'l!1~ . . 
1. rl1'Vl'U'11 ~iJ fl1'l 1 -ff eitJmru fi e:Ji.'1¥1,~iJ La CJ'~' LQ'W1:l'li1' L 1<11n<i1,l'U W'Vl11' 

08.00-17 .oo 'U. 'Vl1 n-ii1 L U'U'il:::-1 e:J'vi1L ii'Wfl1'l'U'il rn 'VIUe:J'il1n'li1'n<11ii' .i'e:J,1.J'l:::i.'11'U'lJ'ile:J'Uru1.-iV1~'il • • 
m1m ~'U'l!'il'U'il1n'Vlii1 CJ'1'U~LMCJ1if e:J, LL<i:::.i'e:J,LL{f ,1 ~"qlJ'll'U h"1'U 1n<i' Lfl CJ' VJ'l1'1.Jrie:J'Uv°i1L ii'Ufl1'l 

ci1,V1u1 2 <i'umVi 

2. U'l:l'lJ1'1lJ'W''Uthu:.J'U,1'U fl1'lri 'ili.'1-r1,~ ri 'il 1 ~ Li'i \11 La CJ'~' LL<i:::m.-i'l fl1'l 1 'U fl1'lfl1 'UfllJ • 

'il tJ mru1 ~ 'il ~1'Ui.'l.fl1'W ~ '1<1'il\11L1 <11 -w-r'illJ~ 'tJ n U~ '11lJl'i ij 'ilfl1'lU 1'l ,f m,11 Lfl~ 'il,ij 'il LL<!::: e:JU mru 'il ~ 1' 
,, " :..I" , , 

vlmue:J' 

4. fl1'\.JfllJ~ fu L 'VllJ1rie:Ji.'1-r1,i.'lmUfl1'1.JfllJn1'11li'l'llJ'lJ1~'lJ'il' bfl'l,fl1'l 1 ~tJ nu~ '11lJ , " , ~ 

lJ1'1'lfl1'l<l\111'J<I fl'l:lVl'Uili1'U La CJ''il~1' Lfl'1,flf '1 b'1Clfl1'Vl'U'11 m .ff e:JtJmru/Lfl~'i),{i' fl'l~ ri 'il 1 ~ Li'i '1'l:llil'Ufl11lJ • 
'-' q 0 ""' ~ O <V q .:,, ""' 0 I ...l..i d IV ...1.,. <V 

\11,'llm Li.'! CJ,'11 LL<!::: '1 \11 '1' fl1 LL 'W' n 'Ubi.'I CJ ''!f 1 fl'l11 'U'l L1 ru '11 LL 'Vl'U 'Vil.I fl1'l'1 'il n Li.'11 L 'lJ lJ\111'UVI '1 \11 n'U"qlJ'll'U fl11lJ 

'1,1i.Jue:JCJn11 4 LlJ'1'l Lil'm.i''UL~'ilfl1'ii1'1'1LU'ULL~'Ub<l'Vl:::~ilfl11lJ'Vl'U1U'l:::mru 0.64 il<iliblJ'1'l:ff'U1tJ 'Vl~'il " . 
1'1~~'U1 ~ill'i1fl1'l\'jqJLaCJ111'l?i,~1'U (Transmission Loss : TL) Lvl1tl'U 18 L'1'BL'U<i(Le:J) 

1 d""' J...1, 111 .,,. ~ ""''i' 
5. 'U fl1'l'1'ilflL<'f1L'lJlJ'U'lL1 tU'W 'U VI fl 'il '1 'l1' '1 '11'U fl1'\.J fl lJ fl 1'115'l'llJ'lJ1 '1 'lJ'il' b fl 'l' 111 'l 

' ' ' , v 
O 1 Vd 1111 <V d ...Io 111 '-' QI ~ '-' ~ I.I U q .,,I 

fl1'Vl'U'1 'VllJ fl1'l 'lJ'VllJ'il'U'l'il,'Vl1 L'11L 'lJlJVIVl1'11 m '1'1Vl'il'il'U L 'W 'il<l\11fl11lJ6'1'U<'l:>L VI 'il'U 'W'l'illJVl,'Vl<I flb<I CJ'fl1'l • 
v°i1L U'Un'ilfl'l'llJ~' flci111 'U'!i1,1'U'VI~ '1'l1'lJfl1'l 

( 4.2) l.11 '1fl1'l~'1\ll1 lJ '1'l'l'1i.'l'il'Ul.J<I fl'l:::VJ'U~'LL 1\11.i'e:JlJ 

• 

(U1t11'WN-d 11'i11U11ii'U) 

~thu1an1w1'111'111P1'i-:in11 

u~Jl'I riaW uittt11{.iJ -i1ri1J1 
RNP/ENV-P/P04077/RT60129-m.,n1' 

' Leq 24 hr ('l:::~rnaCJ,LQ~CJ 24 -B'1 llJ') 

Leq a hr ('l:::~uLaCJ,Lil~CI 8 -B'1 fo,) 
Leq 1 hr ('l:::~'UL1'!CJ'Lil~CJ 1 -B'11lJ') 

Lmax ('l:l~'UL1'!CJ'\'!'~i;i) 
L90 ('l:l~'UL1iCJ,~LUe:J{L'1J'U'11Vli;i'~ 90) 

,..,y, 
B/94 (U14.LUFl'iWn ii::tfUfl1) 

fJfl1ftlJ ~1i1u1cyn1'ift1ui\~u.1t1\lilu 

2560 u7Jl'I Vlll l'IEIU'liai-:i LEIU~Liia~4 LUIUti' LUJLt.I~ 

_____ __: ___ :.::..___::..___.:_-.::--_:··:::::-....:-:::-:::::·-=·-:::· ===-------~-=----:': . 



• 'il11J'l'W 1 '1t11'U 1~LLn h~b~U'W'lllJ'l!'W1J~~'Vltl11i11'1 
' 

ill:::1'W'il'iln .r~it1vl 2.1-1 

• 'i5m'lill'l'l'il1ill1:::'1u Lifo~1 Vf L i'lu1 tlm11tl1::: m Pl 
..,! SI I .,. .... d 

A ru::: n 'j 'j )Jn 1 'l ?M LL 'l \ll '1 'il lJLL 'vH 'l! 1illil1J 1J 'VI 15 

YL Pl .2540 b~'il~tl1Vl'W\lllJ1\ll11i11J'l:::.1UL~ u~-0'11 ti 
~. . ' 

• m1'1ill 1 A~~ 71u~mil'il~ A'l'ilUAfl>J1uvhm1 
' 

bLfl :::1u111~vi1 'W'ib~~ ri m1~1~ 1n<i' LA u~irn1il m1'1 vi 
Q 

L'1U~ 

• tl1:::mru 20,000 U1'Vl~'ilA~~ 
(5) 'J:::u::wrn1Vi1Lilum'J 

lJ1\ll'ln1'lU'il~ tl'W bL<l:::LLm 'UN<I m:::'VIU~~ Ln vi<i''iJlJ: ' . 
illfl'ilm:::u:::n<11n'il'1'l1~ 

' ~ q 

(6) 'Vl'W1EJ~11J'J1JNVl'l!'il1J 

lJ1\ll'ln1'lU 'il~ tl'W bLfl::: LLm 'Ue.Jfln'l:::'VIU~~ bL 'lVl<i' 'illJ: 

m \ll'ln1'JMVl\ll1lJ\ll11'il'1'il1J N fl m:::'VIU 1:1~ Lnvi<i' 'illJ: 

(7) ~utl'J:::mru 

lJ1\ll'Jn1'lU'il~ tl'WLLfl::: LLm 'Ue.J\'l n'l:::'VIU~~ bL 1 vii\' 'illJ: 
q q • 

lJ1\ll'ln1'l\llVl\ll1lJ\ll'l'l'il'1'il1Je.Jfln'l:::'VIU'1~bb'lVlfl'illJ: 

(8) n1'Jtl'J:::LU'We.Jfl 

1 u·1b~vliin' m1>Jri'il'1~1~ 1n<i' LA u~ 
'1mUill'l1'1vi 

1.J~~'VI fi'm:j L'il'1'il1{'1i 'i11fi'vi 

1.J~~'VI fi'm:j L'il'1'iJ1{'1i 'i11fi'vi 

1.J~~'VI., 111 L'1'W 'iJ 'l1El~1 'W Nl'I n Tit! ijiJM lil1lJ bLN 'WU ijiJM m 'j., \ll fl 'ilVl'il'WD tyVl1 'l tJ '1 'l'l A 

Lrn:::-if 'il L'1'W'il Lb u::: ~mi1u n~1uu 1uu 1 u bbfl::: Lbe.i 'W'Vl~'l'1 u1 mn1'l>J'l!1 M Lb fl:::~~ Lb 1 viii' 'illJ <ij~1111 viw u'il~ 

2.3 bbN'W'llBmin1'.iilhu'Vl1vm1n'.i~'IJ 

(1) 111~nm1ufl:::L111~e.ifl 

n' m1>J 1um1ri'iJ'1~1~1A1~m1 1~ bLri m1'Uvi~'il~ bL<1:::m1Lnun'iJ~~u 'iJ1'iJ'vl11 Vf Lnvi 
' 

m 1e.i '1lJ nu 1:::wh~ ~'W ~ u 'l'l lJ Ci~ 'ill 'ii ri 'il 1 Vi L ii vim 'l'l!::: <\' 1~-W~'Vll'l1 U'U 'il ~ ~'W 1 ~ zj ~'ii 1 nm 'ltJ'l::: b:ilu m 'l 

'IJ:::<\' 1~W ~'Vl'11U'U'il~~'W 1 u~uvf n'il'1~1~ bb'1:::11~vl 'il'U'il~ bA'l~n1'l '1'1U11 n1'l'l1~vl 'il'U'il~ bA'l~ n1'l'il::: n 'iJ 1 Vl Lfi VI 

e.i<1m:::'Vlu 1 u1:::'1u~1vl U'il>J~u 1~ Lb~ 'il~1~ 11nlll1>J L ~m i'lum1il'il~nuLL<1::: LLm "Ue.i<1 m:::'Vlu~ 'il'Vl~\'11:11 m~u 
vf m, Lfi vi:ff u 1 uvlil~ ~ iil'il~ii m1 n1111u vim mm 11um1il'il~ tiubbl'I::: Lbm 'Ue.1<1m:::'Vlu1Vfiim1>J m'ilu AijlJ 

bL<I::: L VllJ1:::'1lJ 

(2) 1'lll11tJ'J:::fl~fi° 
' 

L ~'ill'IVIN<ln'l:::'VIU~ bn \ll:ff 'W'il1nn1'l'll:::<i'1~w~'Vlm U~'W 1 u1::: u::: n'il'1~1~ 

a.:i~EJ ..•..•..•..•..•••..•.••..•..•. 

~il,u1sn1w~V111lfl;.:in11 

u*,., ffiltl UH'lvi{~ ~hri'n 
RNP/ENV-P/P04077/RT60129-m.,e1' 

9/94 

fJfl1Pl1J 

2560 

I' ·."\ J,./ 
fl.:j~£1 •••..•..•..••...•..••...••..••..•••..••.•.•..•..•....•..•...••.•.••• 

(U1./ILU~'i'l1Ufl ii::t1Ufl1) 

~1i1u1~n11ft1u~.:iw;iP1tla11 

u1-dl'l ·~b.J flCIUtia~.:i Lil\l~Liis~.:i LLEUfi LU.U\Hl 



------

.J' ...; 0 ... 

'Vi'U'Vl\ll1 b 'U'Ufl1'l (3) 

ill<r11i;i bb u1~u~rim1'i'1' 1m,fl1'l 

C4l 1lim'l~1bil'U,1u 

(4.1) 111\ll'lfl1'lU'il'tl'ULL<l::LUi't'IJIJ<lfl'l::'Vl\J 
0 CV Jf ...; ~ ..._ J{ ...;...; O I II" I ::; 

1. 'ii 1 fl i;iwu 'VI m' W 'lJ A i;i l.I i;i um w1 ~ wu 'Vl'VI 'ii ~'1'11 fl1 'l fl ei m1' b 'VI 1 'U u ' . -

2. bbeJfll-IU1~'U8 ei fl'il1 fl~'U.ff uci 1' bb<l ~Lil<ifl<l\J~'U ii\ ei' 1-H'~u.ff 'Uci 1' fl<l\J n'il'WbLii'1ill1l.I 

l'i'11J\-IU1~'U L Yiei 1l.11 'li'l-IU1~'Ur.J<ll.J nu ~'U.ff 'Uci1' 

3. mwl.lfl<iULL u111,viei.i'ei' Lfl~ eJ~'U L~l.I Hu°'SL 1ruLL 'U1viei LL<i~ L~eJfl1'leJuii11,,,~ei 
'Vl'l\lliil1'lJeJ'~'Ul'i'1eJfl1'l'Vi'U~'U (Crown) u'Snru~'U~l-l~'viei ' 

' " 
4. LiJm1,v\ei n1'l11i'l'll.l'l11~ b<l~'il L ~1J\J famLii'1 i;\'ei,vi1 fl1'l'1l.l~'U fl~U LL<l~'\.-1~~ fl1'lN' 

fl<l\Jvl<Ji.'i' n1'l11i'l'll.J'lJ1~1'ULLlli<l ~'li1' LL<\'1 'iJ:::.i''il'\ll LL<l LL<i:::'l.i'i'UA'U<li11'Vi~'Um 'Wb '11\ll 'Vl1' bb<i:::~u~n ei<1'i'1' " . 

-ti'1m111 mfl'1LA1J' tl\J<'li11'V'IL~l.J\-1~8~fl11 L~l.Ji11 ~\-l~~n ei<1'i'1' LLii'1 L<l~'il b111 eJ L ~1 Ll'l'\'1l<l~lli1' 'l ~ Lii111'il1 fl 

fl1'lnei<1'i'1,i;\' eJ~U 1eJ<Jfl'il1 fl~'U~1'li'l-ll.J111 'l1l.J~'~ 111iff ,u1 eJ L9i 'il'ULL<i:::iliy~ fl'\'1ru Lb 'U111,vi eii.'i~ n 1'l11i'l'll.J'l11~ 
1 '\.1<11l.11'lm ~'U 1l'i'i111 L 'il'U 

5. 1u~'U~L'11111'Vl1''11'1''1'U'UUfll.1"1 <'111! HRE-R3/3 LL<i::: HRE-R3/2 Lilei11,fl<l\Jvl<Ji.'i' 

n1'lJ1i'l'll.l'lJ1 ~ LL.11 L<l~'ili;\' <l'Ufl1'l~'U tj<li11W 1 'li'L \Ju 1 'l.iml.l~fl1'lU Al.I~ ill<'f 1l-I fl'l'll.I n1l-l'U 1111 u .ff u ill 'il'U fl1'l 

6. A1'Ufll.I~ LL<i fl1'lti5u~,1'U~111L tl111~'U~ 1 '11um\ll'lfl1'lUeJ,tl'U~'U'1ciii~ L \-ll.11:::<1l.J 

LYiei1'11Lii111fl11l.JU<leJ111JlmLn~'l.lfiu~,1'U L'li'U ~111.r, Sheet Pile 'U°'SL1Wb1111J'leJ'U~'U~'11111Ltl111 \-l~'il 
" " ' 

'il'il1'lW1 fl11l.J<l1111i'U'11eJ' r.JU'ti eJ 1 '\.1 b \-ll.J1:::<1l.J dJ'U ,\' 'U 

7. 1 u'li1~~Ul'i'Uillfl\-1Ufl '111l.liJ1 'li'un'il fl'l'll.Jfl1'l~111L tl111\-IU1~'U b YieiiJei,ti'uiJ1 'li'Ufl1'i' 

'lJ:::i\'1,\ll~fleJ'U~'U<l,~'l1,'l:::\J11!1l1~eJ~1flii'LA1J' 
s. ,,,~ m~ 1J' fl1'lflei,~u~ Lii111'i11 fl fl11"11111 b tli;i~u~ b Yi ei11,viein1'lli 1fl'1 A<i'il,,,,~ei ' . 

m~u1 ml1 b Yi eiiJ ei' nu L l'l 1'1M u Ill fl'Vl<i utl 111~u'VI1' 'l:: u 1mi'1 
" 

9. m ~ 'lm~iJ ei' nu/L~1'l:::i',m 1~11 l-l<i'l1<i' b 'IJL~1Jl.I Luu L 'VI 1 uYi 
• 

Luu 1'Vl1uYiu'Snru'lJl.l'lJ'U~eJeJ 1fl'1LfieJ,bL u1vieilll<iei111 24 -ti'11l.I~ 
' " 

• 1 u'li1~vl1L iiu m'lL'il1:::<iei111 .1 ei'ufl11~111 blll~1Jl.lm1l.lw'i'BmA~ei~u'ilri1~111 
L'llb~1Jl.ILU'UL'Vl1uYi~'Vl:::~fl'il1flfl1'lL'il1~<iei111 L'li'U 'l'1<1U '1''Vl'l11J L\Ju.i'u 

" ' 
I 0 ..... I.I 0 q "' """ """ I CV I I 

• fleJ'U\111 L 'U'U fl1'H 'ii 1:::<i eJ 111 \ll'il~ 1111 b 'U'U fl1'l Lfl'U 111'U'U 'l b1 ruu eJ'l'U-1.J'il<l,'11'1' 

1m ,m'lill<i ei111m1l.lm1vi ei 1111eJ1 'li'u1::: eJ ~'li1,'i11flti'ilfo-tieii.'i' 1i.i Lnu1:::eJ ::'1'11~~vi1 m1b'i11:::<i'il1111 u LLlli<i:: 

u'S n ru ~~d ,,,1 flu °'SL 1 rutiei 'i'u-i.Jeii.'i,ei ~uu'l1111 ~'UL~ eJ1 nuLL<i:::u m11-Ht11::: LeJ'lJtl~ M'UL l-lii'ilu nu 1 '11 L~ ei fl 
" ' 

Lnrnow1:::u 'Sn rutiei'i'u,,,~eiu 'Sn ruti eii.'i'ei ~1' 1111ei ~1,,,,ti, ei ~1,U'il 1J 1 iii1 ei ~1' (L vi1ti'u'ii1u1u'li1,~11' 
' ' ' 

Lb u1vieiii11 eJ1lifl1'lL'il1 ::<iei111) Lnuvh:::'1\Jfl11l.J~ fl 0-5 L'IJ'U~ Ll.J\ll'l L ¥lei1 Lfl'l1:::'v1<1l.IU~ M'U b ¥leivi1fl1'l 

., n_.....,-....,1 ru L'll L~ l'JlJ~ LL<1mti~l'J'U1ill LL<i:::f11 ~u 'l L\ll l'J r.i<i lli 1,'IJ eN L'l1 L~ l'JlJ 

~il1t11an111.J;,..,,,.1r114.n11 

1.J°i,;'"1 n'fl,:1 Ltlfltl1{;j ~1ri'PI 

RNP/ENV-P/P04077 /RT60129-~1~7n17 

•• 

10/94 

'!fl1flll €1i1t11ty011A'1"'~4.LL1"~(11J 

2560 1.J'i"lffi .\111 fltl\l.ijfl;\'4. Ltl\l~Lii£J~4. LLti'\Jtf LUJLU 



~bbl'\ m ti~ l'J'!J 1~ LLl'l~l'i1 SAR 'il~ 1 'li'd'i'W-ii!l11'11 'Wm1tl-r1Jtl'i,~'!J LL'1~ n1'5'i;i L'llL~l'JlJii1'W~Lii'!J!l!ln 1 tl1 'W . ' 
mruvi'l'llL~l'J)Jb1J'!J 1 \!11'W\!111'1m'f'W1tlt!,fi''!Jvtln~LAl'J,vi!l 1 ti Li;)l'J vn'i1ilb1>1!l{~'!J~\ll'j"1'iJ'i'i;i 1~Lbtl 

l'i1fl11m i'i'Wmi;i-~1' (pH) 

l'i1m'itl11vhll1 (Electrical Conductivity) 

1'111lJ1'1'W1LLU'W'l1lJ (Bulk Density) 

eJl>l'l1n1'i 11'1l'l~ml1 (Hydraulic Conductivity) 

l'i1A11lJ'l1'Wm'lLL'1rntl~l'J'Wtl'i~~rnn (Cation Exchange Capacity: CEC) 

tl5iJ1ruL'l!L~l'JlJ~LLl'lmtl~l'J'W1~ (Exchangeable Sodium) 

tl5mruLLlJfiUL~l'JlJ~LLl'lm tl~t!'W 1~ (Exchangeable Magnesium) 

tl5mruLLfll'IL~tllJ~Ll.l'!mtl~l'J'W1~ (Exchangeable Calcium) 

• m'l~111'1<i :Wmiii;i~~'W.ff'W1J'Wiintl'i~mru 5 LiJm LV1'l1~:Wmi'J'W~'W~1'W LL<i~ 
lJfi'il~ Liii;i 1 'W'lh' LL 'in'] 'll!l,n1'lL'i11~ (Pilot Drill} \i],,7'!J tm,n1'l'i1::<11'l1'il.ff '!J~'!J L vJ!J!J!lnLL 1J1J HOD 

Profile 1 ~!)ti L '!J.ff'!JfoJ~L'1fitJ'i 1i;it1-ii!llJ'11'i',nci11'iJ~tl11 tl1 m '!Jn1'itl'i~Lii'!JbL 'i'l'i''W'll!l' L'llL~l'JlJL 1J'!J 1 \111 'WYi • • 
, ffi m~'1,'1m::WJ1,n1'iL'i11~l'\!li;l Lbl'!~tl'i~LiJ'W fam'1~111'1l'I L vJmh1'1'!Ji;)LL 'i'\il'W~l'n'i 1 m '!Jn1'lL'i11~'1!Ji;) . ' 

L ti !l''i11fi mruffi 'lf LL"' l'i''W'1,Ln'W 1 ti fa n1'11 'Wn1'l~111'1'1 'il~iim n:ff 'W • 
• 1 'W mrii.;1~'!J1J5L1 ru.;1'il~ L 'i11::<i !li;iii<i' n1!1ru~ L 1'1l'l1Vl~!l ~1'!Jmn 'i1:: ¥1'i11'lru11 'li' 

Casing L'i11~<i,ltlriei'W 'i11ni1'W~'1ii~1L'i11:: (Pil6t) 1>11lJ'1,1tl zj,1'Wm'il'i''W Casing tl<l'Wn1'iL'i11~ Pilot 

Drill 'il~l'i''W'il'Wfi~.ff 'W~'W.;1 LL U'W L ti !l''i11m~!ll'i''Wfi,.ff 'W~'Wvi1 Ll.1'1U,.;1~'WLL U'W LL~1 11lm'1 Frac Out 'il~ 
'1i;ll'\~LL~1 

• \iii;,~, "Pressure Sub" .;1Lfl~!l,L'i11~ (HOD Machine) zj,Li'J'!J Pressure 

Transmitter LvJ!l Monitor Bentoriite Pressure LL1J1J Real Time Li;ll'J Down Hole Pressure Transmitter 

'il~ii"'1''l!'l!1Wm~ Monitor 'll!l' Driller 1'W1X!l,1'111Jf'llJ L~!liinTiL~lJ'1i;1'1,'ll!l,LL'i,\il'W Bentonite mh' 
Yi'WYiYi'W1i;i Driller 'i1~'11lJ1'it11'1~i;1L'i11~ LL<i::<ii;iLL'l,l'i''W'i11n Bentonite Pump 1~Yi'WYi 1i;i111iJLiii;im'i 

,!j ..,I..,, 
Frac Out 'll'W\!lfn 

• i(, Ln 1>1 LL'1~ L~1 ·;::-J, LL 'l' \il'!J/tl5lJ1 W/fl11lJ.i!l L ti!l,'ll !l'ell>l 'l1 n1'i L Vll'l'll!l' 

L'l!L~tlm 1J'W1 \!IL 'WYi~ii,n'1'1Jm (Mud Return Line) 1'11nLL .,,\il'!J<ii;l'1'1'1~!lii~m1m'lL 1'1l'l 1".im ti !l' 

LL'1i;i,i1!l1 'il Ln i;i n1'l~11 Vil'! eJ 1'111JfllJ'il~\)f !l,1'11'J i;ln1'lb 'i11~ L vJ!l-01 n1'il>l'l1~'1!l1J LL~~ LLm '!JU ru\.11.i !l L ti 
'lJ , , .... 

• tl'l~ Lii'W'1m'Wm'lru LL<i~L -ii1ii.ff i..!1>1!l'Wm'i'5'i;im'l L'llL~l'JlJ L U'W 1 \!IL 'WYi~111'1l'I • 

10. m1>1'lm'i'5'i;im'imM'llL~CJm 1J'W 1 \!IL 'WYi~111'1<i 
• 1 'W n'iru~ Lni;im'l~111'1l'I 'YIU n'1'!J.;1A11Jf'llJ n1'i~i;i L 'i11~'i1~'1'11 n1'l~ !llJ'l!l1J 

Yi''W . .;1.;1~111'1'1 ~1 l'Jl1'\!l'l1 l'J LL<i~1 'li''lti'11J L'l!L~l'Jm 1J'W 1'Vl1 'WYi!l!l nfi''W.;1\il,nci11 1i;il'J L'll L~ tJlJ L 1J'W L 'Vl 1 'WYi 
, ' . 

~'i11J'l1lJ1~'il~iin1'il>l'i1'i11 LA'l1~i.ll'i1~!l l'Jl'I~ L'll L~ l'JlJ~ LL'1 n L ti~ l'J'W1~ (Exchangeable Sodium 

Percenta oe) L vJ!ltl1-ii!llJ'1 \i], nci 11 LL~' 11X1'1U111'1rnrl~fo !l'W n '11>1~-r1Jf11'5' i;l'Vl'i11J rl!l'WU1 L ti rh '5' i;,~1 l'J :::i 'lJ 'II , .. ~ 

fl-ll~El ........... : ............. . 

~ii1U1llfl1"i\J'hl~"jil'l"i-1101'i 

u~-dn ri'eifl uieit11i'~ ~1rl11 
RNP /ENV-P /P04077 /RT 60129-111fl,-n1'~ 

V1'71 

11/94 

.. ~. ,.,,,.,,,.,,f~_"J,.,.,.,,,.,.,.,.,.,,.,.,.,,.,,,.,,.,,,, 
(U1-llLUPl'!"'lltln ~::tluft1) 

'!fl'lfl11 ~1i1u1cyn1"ift1uii-11~111il'C111 

2560 'l.i~-J'Vl Vi11 l'IEIUifl~-11 L'EIU~Liia~-:i Lrnufl U1H\l';l 



"iii~" nm.1lli01 u ~"\l' Lfl'i" f11'fiJ :::il m 'i'il A'l::: I'!:: b 1m ~" LLlliwu L 'llb~ I'll.lb uu 1 '1'11 uYi'l'l:::<i' n 'illJb'1~'illi' um'l'1U 
..,. tf Jf d.,,." ..,, " " 

L 'llblll I'll.I b uu L 'l'l L lJ'l'l'il'ilf1'il1 nvru'l'l'l'l bf11li f11'i'l'l:::.in 

• v11n1'l'11"1'11L~ I'll.I 1u'lu~.i:::.i1ml11ili'00n 1un0u~'i1:::1-tl011 'ibb.i mu~ l'Ju 
q .J d V '"-'Ol~d,".,. .q V .J'.J 

L'llblll l'!l.I 1 u'l1JmL.imu.i l'!lJ Lill Lllll'l'illll'l'l1'l0"u1'll1fl'l11.inu'l:::mru 10-1s b'lllJlll bl.llll'i 1 t-1fl'i'ilUfl'1l.lwu'l'l 
" ' Lllll'!~'il"J1n1'1"1J'i:::mru 30 b'lllJ~bl.llll'l wl'l:::vh"nuu'l:::l.11ru 1 bl.Im t-1~'ilwl'l:::~J1'1u1t-1fft.h1h~u 

~'1i"nu bb.i:::01')1"u0 Sump b Yl0'l0"-ruJ1~1:::u11'J Lb.id0"J1.ff 1m11~~Av11~u'il:::ili0" 1t-1'11 U'l1l.I 

~U'il Sump zj"'ilaj~1'11ll'll'il"~lJ~ Lllll'll'i''il"Vi'il1'iru1'i11f1'1.fl1W~lJ~bb'1:::b.1lJ Contour 'il1fl Alignment 

Sheet bb'11vl1 f11'iU~'il l'Jtl11 Ulll1l.l~'il"'i:::'U11'!tl11 '11'1u~'il"W'l.111'1tl1bb.i:::1t-1'11 U'i1l.l~U'il Sump bb.11 

v'i1m.,~uJ1~m 'llb~ I'll.I 1 u~u~.i:::.i1 l'JJ11 uri1~1ll 1A l'J111ci"u~~'l'lmili'-ru 'il'4fll1 lll'il1nm,.,1'llrn'i 

• 1.ff 011 'l bb.i mu~ l'lu 1'11b~I'!l.I1 u'lu ~ bb .i mu~ I'! u 1ili' 1 u n 'iru ~1-ti <11 'l ~ u il.I 
. " 

1 iXl"i1u1ru u:;mru~<j1bi'lulli0m'lbb.i mu~ l'Ju 1'11 b~ I'll.I 1 uci1u~ Lnu Lb<IA-l'i11'J.i::: LB l'IA-if 1,i!lu 1A l'l"iilwi1u 

1nw'l1u~u 11XL-ii1ti'uti'u~uil.ILL'11L~l.IJ1b vlm ~,u5n:;l'l1'1'11-lLfli1 vf, Hu.,:::mru 1-2 li'um-..1 

• b ~0"'i11nm'i 1-ti<11'lbb.i mu~ l'llJ 1'11L~l'Jl.I 1 umru~1-tl<11.,~1Jil.lb~0u5n:;l'J1 
bb<i mu~ I'! u 18 00uli'u'1 A ~u'iJ::::iJ bbfl'1 b '1! I'! rnb<i mu~ l'llJ 1i;i\ Yil.l~u ci1u L 'llb~ l'll.li.i b TI Ill b i'lurm'il1 nu fi n~l'l1 
'il:::b liuLnii ei~.i:::.i11'!~11'J~n.i:::.i1l'Jeiein1 u1ili' ,r,i!u 'ii :::\ll0,:iJn1'l'11,Lniiei L'llb~l'll.li.i b TI'100 n'i11n~u~ 
L~'il-l'il1m i'lu<11'l~t!,:Uu:;mru L'llb~l'll.l'ilaj :U.ffulll0uufillii fi0 1u~u~mili'-Yrnmm:::'l'luL~0i1rn'l1ci<1Ti 
~ui:iJ 1 Ubb1.'lf1b U~l'JlJ L'11b~l'Jl.lbb'11vi-l 11u'l:::mru 1-2 li'um-..1 Lllll'lv'i1f11'iU~eJl'Jtl11 Ulll1l.l~'il-lW'U.11'Jtl11 iX 

'1u~'il-l'l:::u11'JJ1Lb'1::: 1t-1'111J'l1l.l~u0 Sump LL'11v11m'l~uJ1~ffi'llb~l'll.lim Tilll 1 u ri1~Abb<i:::u.Yu01mw 
" ' v 

~0"1l1i1m11 bb<i:::u0 Sump 11Xfiu<1.fl1wu'il'iluu t-1'1'-l'il1mJ'u 11Xv11m'lm1'ili'AA1!lm1ci1um'illlllliu . " 
L'llb~l'!l.I (SAR) bb<i:::A1~u'l bb<i:::i11mL1J~l'!'Ub.;il'!unuA1U'il'ijUlJ zj,A1u:;mruB111llli1-l'l 'il:::.i'm:iJA1oS'ill'! 

.i:::m1l.lbblllnlli1-l h.i Lnufal'!.i::: 10 nuA1~m1'ili'An'ilu n0<1-r1, LL.i:::v11m'l b Yil.lo11ll'il1t-11'l'll'il-lii'll.i-l . . 
1u~u L'liu f11'lb~l.llJl'liiu'l'l~cJ LlJuiliu 1umruLlJu~u~bf1'1!1lll'if1'l'll.I • 

( 4.2) l.111li'if11'i~ Ill (;11l.llll 'i1'i1'1'il'Ul-!'1 f1'i:::'l'l\J~" bb 'l llltl'ill.I 

(nl rn'l~Aml.llll'l1'il 1.'l0u ~" m:::'l'l'U'll'il-l 1'11L~ I'll.I b uu 1 '1'11 uVi iii0 n1'i'l'l~A~1'll0,~u~ 
u:;nruu0fo-u0ci-l'!l'il,ii'ilf1'l'il.lf11'ib311:::1.'l'illll 

~cl1u1an1w11-111l",..,,n11 

\JTJ'l'l 1ieiVJ Lt1a£11-f~ '1°1ii'fl 

RNP /ENV-P /P04077/RT60129-lJ1\Jl'j"n1,. 

fl11l.lblJlJf1'llll-lii1-l (pH) 

A1f11'iU1LTIYl1 (Electrical Conductivity) 

A1fl11l.l'ij 1 lJ f11'ibb<im u~ l'!lJU'i:::'iju1n (Cation 

Exchange Capacity : CEC) 

U~l.11l1JL'11b~l'Jl.l~-lt-1l.llll (Total Sodium) 

fl11l.lt-1lJ1bb'l..ilJ'i1l.lt-1~'il Bulk Density 'll'il,~lJ 

ml.l1ru 1'11L~ I'll.I~ bb<i mu~ l'!u 1ili' (Exchangeable 

Sodium) 

mmruLlllnil b'i!l'!l.I~ LL<imu~ l'!lJ 1ili' (Exchangeable 

Magnesium) 

12194 

f)ft1flll ~1i1u1tyn11t11u~<11LL1lll~E111 

2560 \J~,;\1 flu fl'EIU'lieii\'.,, LiJU;.JLilti~-11 u.£Jut{ LWUJ 



.f.> d .J tJ.J ~v 
u1lJ1!\JLLf1<1L'l!!'Jl./'VILLl1flb <1!'J'U1111 (Exchangeable 

Calcium) 

mmrul'l!b~!'Jl./~<1:::<11ml1 (Soluble Sodium) 

tl~l./1WbLl./n'WL~!'Jl./~<1:::<11!'Jtl1 (Soluble 

Magnesium) 

tl~mruLLf1m~!'Jl./~<1:::<11!'Jtl1 (Soluble 

Calcium) 

Sodium Adsorption Ratio (SAR) 

1. 'U~ L1 rutiil-r'U-Uil ri~ 1 'LI n'ilfl11l./ fl1 'H 'il1:::<1 il111 

' '•A.J 'ti '11il~ bf11~ fl11 1111!'Jbfl'U111'U'VIW!'J :::1111~ 1::::1../1!\J 

30 b'l!'U&iLlJ\ll1 'il1flLb'U1vJil Vi1:::1'i''Uf111l./~fl'11il~ 

viil'U~ nrutiil-r'U-tiilri ~ 1111m::: EJ:::!'i'~ fl~11vi' il~ 1l.l 

il~<l flW'Vl'Ulli ilf'.i11'11il Lfl~ il'UvJil 1111 !'J l'i1LL VIU~ 
I Q..I I I """' 

'Uil1'U-'Uil'1~ flil KP 1 +263 LL<l::: KP 2+ 118 
10...,,. •vo.,. ~ .... , 

2. fl il'U 1111 L 'U'U fl11fl El '111~1111 L 'U'U fl11bfl'U\ll1El!'J1~ 

?i'Ulli'1 bL 'Vl'U'11il~'!l111?i'UVi LL 'U1vJEJri~ Fll'l!1'11111~1'U 

-;\'1'U1'U 2 'il111 Vi1:::1'i''Uf111l./~fl 0-5 L'l!'U&iLl./'11 • 
'iii'i Lf111:::il?i 'U i;i1:1.Jtl1::: fl1 l'I fl ru::: m1:1.J m 1~ ~ Ln 111i!i' ill./ 

LL1'i~'111&i llD'U~ 25 (1'1.l'l.2547) L~il~rl1Vl'U111l./1'111i1'U 
~ 

- I V I I l .... I V .... 

1. 'U1b1!\J'Uil1'U-'Uil'1~: flil'UL 1l./flil'111~ bbi'1:::Vli'1~ 

11~vJilvl1!'J'iff HOD LLi!i'1L'1~'il 1lJLn'U 1 '1ti1111il 

Lbi'1:::Vl<i'~fl11'Lifotl1~?i'U 

2. btl'U!ii'1E1~1~?imvlEJ:U'Uvl1LL'Vl'U'lJEl~'!l'1?i'U 1 rir~ 
rlil'U L~l./ rlil'1~1~ 

tl1:::mru 20,000 'U1'VllliEJri.f~lliEJ'1m-W 
( '11) m1&i .ii;i1:1.Ji;i11'il'1il'U ~<1 m:::'Vl'U'11il~ L 'l! b~ !'Jl./ b 'U'U L 'Vl L 'UYi'il1flfl11L'il1:::<1EJ'11 Vl<l i!i''U 1 ti 

1J~~'Uffifli!i'LA!'J~ 

• fl~'llil ................... . 

(1J1V1"i'Vl~~ 11A1tl11-0'tl) 

~ii1u1an1"iu~-w1,-ll'l"i.:in1,­

u'7~ iirn:'I La'flt11i~ "51ri'fl 

RNP/ENV-P/P04077/RT60!29-mmm' 

f111:1.Jbtl'Umoi-lli1~ (pH) 

1'11m1i111~-W1 (Electrical Conductivity) 

A1f111l./'il 1 'Lifl11Lbi'1flL tl~!'J'UtiW'il'U1fl (Cation • • 
Exchange Capacity : CEC) 

tl~:1.J1ru1'l!L~!'Jl./~~Vll./'1 (Total Sodium) 

f111l./Vl'U1LLU'U11l./Vl~il Bulk Density '11il~?i'U 

mmru L'l!b~ !'Jl./~ bL<lflb ti~ !'J'U 1'1 (Exchangeable 

Sodium) 

J(\ . 'Q/:._,,, 
111ii1 fl./l~il .................................................................... . 

13/94 . (U1./ll'Ufl'iWO ~::\JUA1) 

fjfl1Plll ~'li1\.11qin1i:ft1uii.:ibL1flflt1u 

2560 u';'li\1 \12.1 l'ltJU'ila~.:i LEJU~Lilv~.ii LUlUft LUUU'\IUJ 



d v 
'1'11'\J\il'l'1'il1\11 

'iiim'l'lil'l'1'il1i11 

d 
m1m1 

~utlwmru 

(5) 'l'::v::t1<i1!il1Li'lum'l' 

o" qq .J ol.J ~V 
uilJ111JL~n'IJL'1fl'Ji.JVlb1.<1mu<W'!Jb\11 (Exchangeable 

Magnesium) 

mlJ111JLLfl<1L'ill'Ji.J~LL'1nLU~l'J'IJ1iil (Exchangeable 

Calcium) 

mi.J1ruL'1fL~l'Ji.J~<i~mml1 (Soluble Sodium) 

tl1mruLLi.JnilL'ilEJi.J~<i~mml1 (Soluble 

Magnesium) 

mmruLLfl<1L'ill'Ji.1~'1~mmJ1 (Soluble Calcium) 

Sodium Adsorption Ratio (SAR) 
.¥ dd ~ ./, 1 1 q f 1 ' 'W'\J'Yl'Ylbn\11fl1'l''l'1 'l-1'1'11iN '1fb\111'Ji.JL1.J'\Jb'YI '\J'YI 

'jij'j Lfl':i1~Vi~'IJ\il1i.Jth~fl1!'l fll\J~f.l':i'l'i.Jfl1'l'~ ~Lb 1 i11i\' ili.1 

bbvi~'1f1~ ilUU~ 25 ('W.!'l.2547) L~il~rl1'1-1'\Jl'llJ11ii'l'li1'\J 
d 

~11Jfl1'W~'\J 

1 fl f~ mru~iin1'l'~11 'l-1'1'11il~ L'llL~l'Jm 1.J'U b 'YI 1 'IJ'Yl1 'IJ 
.¥.J v ·~ 1q f1' 'W'\J'Ylfl1 l'J'l-1'1~fl1'l'l'l1 b '\J'\J fl1'l'~1.J. '1f Ll'll'Jm 1.J'\J b 'YI 'LJ'Yl 

ililn 1 t1n1'5'1'1bLli'1 L'1~'il 

t1"~"1ru 20,000 m'Ylliiilflf~liiil<1mu 

mmrn'l'iJ il~tl'\JLb'1~ Lbm '1JJ;J'1 m~'YIU~~ bb1 i11li'ili.J: 

lJ1\il'l'fl1'l'~\11\il1i.J\il'l'1'il'1il1.JJ;J'1n':i~'Yl1.Ji\~bb1\1li\'ili.J: 

' v 
lil'1ili11':i~l'J~b1mnil'1'l'1~ 

rlil'\J ri il'1~1~ LL'1~1 u'l'~ l'J ~ ri il'1~1~~ 
iirn'l'~11 'l-1<i'11il~ L'llL~l'JllL 1.J'IJ 1'YI1 'WVi 

1 u~'\J~fl11'J'l-1<i'~rn'l'lil1L uu m'l''11.J • 
L'llL~ l'JlJL 1.J'\J L 'YI L 'IJViilil n 1 ti n1'5' \11 

(6) 'l-1U'W~1'Ui'ui:J111'1filU 

lJ1\il'l'fl1'l'Uil~tl'\Jbb'1~bbm'11J;J'1m::'Yl1.J~~Lb1\1li\'ili.J : u1,;'YI fi'm:j lil'1il1~'il '\l1ti'111 

lJ1\il'l'fl1'l'~\11\il1i.J\il':i1'il'1il1.JJ;J'1n':i::'Yl1.Ji\~Lb1\11i\'ili.J: u1,;'YI n<iYi Lil'1il1~'il '\l1n\11 

(7) ~u'Li'l'::i.J1ru 

mmrn'l'ilil~ n'IJLL<i:: LLm '11 J;J<i m::'Ylu~~ Lb 1111i\' ili.J : 'l'1i.Jil ~ 1u"utlwmrun1'l'riil'1~1" 
m lil'lfl1'l~ \11 lil1i.Jlil 'l1'il'1iltJJ;J<i m::'Yluii" Lni11li' ili.J: 'l1i.Jil ~ L '\J"Utl'i::mrun1'iriil'1~1" 

(8) n1'l'tl'l'::Lii'Ul-J'1 

u 1,;'YI.., '111 L'1'\J il 'l'1 l'J "1\JJ;J <i m'l'tl 5 u1i mmLJ;JUtl 5 u1i m.,.., lil<i il \11 'ii '\JU 'lJ'l-11 ~ti.,.,., fl 

bL<i::oVilbi'l'\Jilbb u:: liiil'11urn1'\J'\J LEJ1.J1 l'JLL<i:: LLJ;J'IJ'Yl'i''Wl'J1n'li5'l''l'i.1'1f1~ Lb<i::~" bb1 i1l<i'ili.J '5'"'1-11 \11'j'~l'JeN '5'~'1-11\11 
'1!'11.J~ n'li.15'l'n'il'W<i'""1'\J fl1'l'Ufli.Jillil'11'1-1n'lWLL vi~'Li'l'~L 'Yll'l1 'YI l'J Lb'1~rl1irn~1'\JflllJ~n'l'l'i.Jfl1'l'n1ti'un'iJfl1'j' • • • 
-w'1""1'\J'Yln 6 L~ilU • 

a.:i;1t1 .......................................................................................................... . 

(U1E11'I'VH,; 'l1'flltl11iJ'U) 

~ii1u1an1wru11lP11.:in1'i 

\J*\11 tiflYJ: LEltUJTf~ ~1ii'fl 

RNP /ENV-P /P04077 /RT 60129·"1"'"" 

14/94 

flfl11'11J 

2560 

..~ ................... .L:.::2.rf'..'. ...... : ................. .. 
(U1<11LUPl'l''U'\,ln fl::\JUfl1) 

~1i1u~qin1,-if11t1~.:i"' 1F1fi'ili.i 

\J~-d\ii V!lJ l'lilU'lia~.:i LilU~Liiu~.:i Lmuoi U1HU~ \1 



v v 

2.4 LL~'Utl~u~ n1 'i\ii1'1J fl ru111w-U1 LLiil dl L 'l 1'11'1'1EJ1'1'11<1U1 

( 1) 'lll.rnn1'l"tta::L 'llllljNfi 

fl1'l"vl1bil'Wii'ilmwlli1' 1 '!18' Lfl'l",fl1'S <11m'l"11'ii'1bt 'Wrnmm::'YlullimL 'lllii,J1 1ilf!i'i',iJ 

• N<1 m::'Ylu mru11,vimi' il1'1l i ~ 1'\J flfl 8' n'i1 tm, n1'l"'il:: Hf'i5n1'l"L 'ii 1:: fl 8111 

(H DD) L ~8U8,tl'WNfl n'l"::'Ylulli 8~ru111wJ1 bLfl ::il b 11'l'i'Yl CJ1'Y11,J1'!18,flfl 8' fl 11 

• imm::'Y1U'il1nfl1'l"'Y1111'18Uvi8ili1CJ'i5'Y11''lfa<i1illl (Hydrostatic Test) 'il'Lfl'l",fl1'l" 
,., .,. v .., v 

'il::ilm'l"Vi,i11'il1n011'Yll11'18U 2 fl~' fi8 1) i11Vi,'il1n Pre-cleaning and Pre-test for HOD Portion 

(L U'Wn1·'l" 1 ~J1'Y1111'18Ui'i1ti~ b U'!J fl1'l"rl8'1~1,i111CJfl1'l" b 'il1::fi8111 (HOD) ri 8'WvJ1n1'l"~'vi8fl' 1iil~'!J) il 
tl'h11ruJ1i,th::mru 298.52 ~flU11'lrlblJlll'l" LLfl:: 2) J1i~'il1n Hydro-test Whole Line (bU'Wfl1'l"1~ 
J1'Y1111'18Uvl8~'wuu 1 'W.ff'Wll18'W<i111Yf1CJ) iltl~mruJ1i,t1.,::mru 930.80 fl flU11'lnblJlll'i zj,t lJ'W'li'N~il . . " 
tl~mru'!l8,J 1i,'il1 nfl1'i'Y1111'18UlJ1 fl~'1111 fl 1111i 1'il ::iltl~lJ1ruJ1i,11lJ'1' '1111tl1::lJ1ru 1,· 229. 32 . " . 
fl flU11'lrl blJ lll'l" L 111 CJJ1i,'iJ8' bbl'ifl ::fl~ ''il:: Lii 111~'\J 1iJYi~8lJ nil 1111 CJJ1ffi ~'il:: 1iJil fl1'i b~lJ'11'iLflUfl' 1 ti Lb fl:: . . 

L~8'Y1111'18U LL~1 L?l~'ilLLl'ifl ::fl~''il::lll 'i1'il'18U ~iu<i' m1ru::J1 L ~81 '11°i!'W hi1il'1 fl1'/ru::J1i, b U'W 1 ti ll11lJ 

bnruoiilJ1\ll 'il"i1'\Jfl ru.n 1wJ1i, b U'!J 1 ti \ll1lJ Lnruoii fl ru<i' fl 1'/ru::J1 bli CJ'!J8'U fllJ8 ll1'111-1 f1'l"'ilJ b 'llllJ'i1'li am Vi{'W ... , , , 
'ilu<ifa rl8'Wi:/, 1 tlwuuu1u111J1tiiCJi'i1'Wflfl1,'iJ8,UfllJi mruNflfl1'illl'l"1'illl11flf.1J.f11WJ1i, ilfi1.i,n-J1 . . . 
bflf.1JoiilJ1 \ll 'il"i1'\Jfl ru111wJ1 Lil l'J\ll1lJ~U fllJ<llll '111-1n'l"'ilJ b 1-1lJ'i1'lf am Vi{'W'ilu <1{111 rl11-1'Wl11 'il ::i'i '1ti1i'' 

~ . . 
'111111 l'J'1'!J.n1CJ'!J8 flm~~u 8'4 l!J1 r;i 'i)1 fli-1111l'J'1'!J11'lf011blJ'!J~tl11tir'l1{)111 iiJ,i!'LI~' f11111i1J1i,'il1flfl11 

'Y1111'18uvi eiilf1 l'J'i5'Y11,'lia'11illl'il ::i'i,N<i m::'Ylulli8flru.n1'YiJ11 'Ll1::!i'i'u ~1 • 
• N'1n'l"::'Y1U'il1flJ1 blil'J'il1flfl'Ll,1'\Jrl8'1~1' rl1'111'Lll111 '11°u~~'Yl~UL i,,m{f 111 blll~CJlJ'l1°8' 

5'1lJ tt<i:: ~111~,ii'nhu 111ii'1 t ~'il~t/1'Wu~t1 ruri11l' fl'1'Lli1fl'l"11ri1'lllfo18,fofl'W,1'LI 1 'LIYi'W~8 ~1' b Yl l'l'W8 

~,ii' u~~'Yli ~' 1ilf n1i,,'!J111mM1011li'i',flii11<i,1 'LILLN'Wtlfiu1i011ilf1'Ll~'Lt1111'18lJ t ~81 '11° 

tlfiu1iM1lJei~1,Lfl~,fl~111 

(2) 1r;i'1tl-.::a,f1 • 
L ~ 8UM tl'Llbb1:1:: Ltm 'iJN<l m::'Y1U'il1 flJ1i,;J1t1'!JL ~8'\J~ Liil11~'\J 1 'Ll~1,rl8'1~1' Lba:: 

u8' n'LINfl flW'Yluilf 1'!Jfl1'i'i::u1CJJ11 'WYi'Ll~ll11lJLL 'Ll1vl8LL<i::1fl'1 tfiCJ, 

()
J/doA 

3 W'Ll'Y11111b'Ll'Llfl1'l" 

·Yi'Ll~ll11lJLL'Ll111'vl8i'i'n1'1l'iJ8'bfl'i'fl1'i bb<i::U~b1f.1J~'i::U11'JJ1i,'il1flfl1'i'Y1111?18Uvl8~11'J 

........ 0 .... 

(4) 1lil111L'Ll'Wfl1"l' 

( 4.1) 111 lll"l'fl1'l"U8,n'WLt<i::ttm 'IJN<i n"l'::'Ylu 

(fl) :inlll·m1"l'~11tl 
i. hnh,~ill'i'U"1fli-11l'fl '11°1lJiJ1 '11ilii'il m1lJ011'!1111b\J111i,,iJ1~'U b~8ueNn'Um '11il • 

011'lf::'11,\ll::fl8'U~'!Ja,~11,1::ml'JJ1~8~"lfJ<i'LfiCJ, 
2. blll~l'JlJ bf1~:,M'1UJ1ri1'i8' 111 ~'1'Llll1'18111Wl'J:: b1'11fl1'irl8'1~1' b ~8U8' tl'U • 

bb<i:: bbm '\Ju l!Ji-11J1vi1lJ'1J,,,,~8 fl1'i'i::u1 l'JJ11 'Uu ~b1ruvi''U~ri8'1~1' 

~il1'1J1an1n.1~~1"j1fl"i-lln1"i 

\JTJVJ ri'afl Ltlili11ioiJ 11i11i'f1 

RNP/ENV-P/P04077/RT60129-m•'m' 

wU1 fl-11~t1 .................... J:}!.::!.:.~'. ........... ~ .............. . 
15/94 ('U1-llL'Ufl"i'!l'Lln fi::Utzfl1) 

'jfl1fl11 ~ii1'U1tyn1"ifl1t1ii-llLL1fltlt111 
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3. '5' \111 "!Xih1,'l:an mJ1r.hJ'l<l'Ufl'u~ neii.'1~1,i.'1'1TWflTUfllJn1'1!5'l'lll'!11M L Yiei 

'l1'U'l1lJJ1i.iu~i11fl.fl11'J1 uvl'u~ ri eii.1-i'1'L '11'1~uei1i1 fl lil::fleiu L vlm'.lei~ nuilfi!v11J1vh ~«umm\' Lfi l'J' 

4. "!X1lJ~''lll'J::V1~ei Ll'l1'11 i.'1\11rieii.'1-S1,1N1 u'l::um::u11'JJ1~ eil'J 1fl<i' LAl'J' 1VJl'J L~\11'll1\11 . . " 
5. '5'i111 "!Xil"!Xei,~1JJu'1nru1hwfl,1u-B'1m11eicl1'L Yil'J,'Wei mi:: 1 "!Xilli',t11ui11J1 

Li'il'J'11 L ~ll ~ti L Yi<J"rn~ fo bm::t11u\11J1 bi'il'J #1, fl<i11 'l1lJ~~vi1 fl1'lf ei ffil'Ull1fl«'U~ bdei fl1'lrl <Ji.'1~1' LL.11 bi.'1~1l 
6. '5' i111 ~ili11'!1'U::'lei~frndeiil fl1'lb ti~ l'J'UJ1iJuV1<i ei~'Ull1flbfl~ei''5' m bfl~<J,l'J'Ulli 

LL<1::~tl h'lruriei?if1, u1 nru«u~ rieii'l-i'1~ 
.... d ""',J..,, :'IJfdd 1QJ Lv 

7. Vlflflbfl l'J~ fl1'lfleJ,\11'U'Vl bfl\111l1flfl1'l'll\11 b u\11'W'U'Vl b 'WeJ11,'VleJfl1'1!"1 flfl"W'U'U • 
'l::'U1 l'JJ1 b YieitJei,tim1'11'1~'Ulil flVl<i'UiJ\11 ~'U'Vl1''W'U11'JJ1 

d ow .... c::::...iv ti Vo..,,..., "" 
8. LlJ eJ11,'VleJ fl1'1!1i'l'llJ'IJ1 li1 bi'l'lll b 'l l'J'U'l<J l'Jbb'11 li1 eJ''Vl1 fl1 'l'1lJ \11'\J flfl 'U bbfl::Vlfl ~ 

fl1'lflfl 'U 1J,viei ~' n1'1!1i'l'llJ'll1 m 'U bbl'i <1::'li1' Lb<\'1 ll:: ~ <l' ~bbl\ bbfl ::tlf'UA'U i'lil 1-wfl'u~1 'UL 'lllil 'Vl1' LL<l::«u~ 
rieii'l-i'1~-B'1m111 mfl<i'bAl'J~n'Ui'lil1'WL~lJ Vl~<JMfl11L~lJil1EIVl!i''rieii'l-i'1'Lb<i'1Li'151l Li11m ~1 Ll'l1'1li'l~l'i1''1 
~ b ii i111l1 fl m 'lri eii'l-i'1~ ~ ei,111eieiflll1 fl «um "!XVllJ i11 'l1 lJ~ ~ M i11 iff ~tl1 l'J b~ <iu Lb<l:: l1' !ii Ii' fl1'1ru Lb u 111~vi<i ..i, 
n1'1!o'l'llJ'IJ1M1 ~i'11lJ1'l'1L~u1vi'-B'i11L ll'U 

9 .. '5'i111 ~il'l::uut11u\11J1 Li'i l'Jr:11 b ~ll~ti1 uu1n ru mfl1'l'11i1 m1u-B'1m11 'l1lJ~~ 
u<im11li'l<J'Ufl rui11-wJ1'll'U1\11 fl11lJll ei cl1~u <i l'J 1 1u b vi<im1lli.'1<J'Ufl rui11-wJ 1~' 1"IXbi'Ju1 tlii11llflWi'llJ'LI°'M , , , , 
J 1~'1J 1 fl <J1fl1'ltl'l:: Lil 'VI fl li11lJlJ11il 'l,li1'Utl 'l::m l'I m::'Vl'l1,'Vlf 'Wl'J1mo'l'llJ'!f1 M LL<l:: ~ ~ Ln i11 '1 <JlJ b~ <i' 

fi 1Vl'U \11lJ1lil'lli1'Ufl1'lW'U1 l'J J 1~~ ll 1 fl eJ1fl1'l'U1' ti 'l:: bil 'VI bbfl :: 'lJ 1~'ll'U 1 \11 rl eJ 'U 'l::'U 1 El <J eJ fl.iii 1 l'J 'U <J fl 
~ " 

II o.I I It Q.I I I t Ill Q.c:t 

( 'IJ) lJ1 lil'lfl1':ia1Vl':i\J fl1':ifl<Ja·n~ lil\11~1'\JLL Vl1l,'U1\111l'J11ifl1':il'il1::<1ei\11 (H DD) 
4 I d tJ I O IV ................ II 

1. fl11lJ'1 fl'll<J''Vl <J'Vl11' li1\11~1'\J fl fl <J' fl'l1 \111 l'J11i11ifl1'H ll1 ::<1 <J \11 'W l'J :ill1 fl'Vl <J' 

l"lfl<J'fi'Vl!i',vi<ih.iif<Jl'Jfl-:i1 6 LlJlil'l 

2. U<J,ti'U lflfl'U l'l!LMl'JlJL 'U'U L 'Vl L 'Uvlll1flfl1'lrl <Ji.'1~1,v\'11'J15L ll11:'1<J\11 tl'UL~<J'U 
vl'u~ rieii.'1~1,~u 'J Li111'Jf11111'!J''V1"1 l'JV1~<i'5' i11vl1A'u~u ~u1eiu«u~~<i1llil f111V1fl<i'uV1~eif11 V1<1'll<i' 

lflfl'U l'l!LMl'JlJL 'U'U l 'Vl L 'Uvl L 'liu 'l<J'ULl"l~<J,'5' mm oij1 'Ufl11Lll1:!'1eJ\11 Vl~<l'U'1L 1WLl"l~<J' LLl'Jfl'Vl'l1 l'J<J<Jflll1fl 

11"1'1'\J l'l! LM l'JlJ L 'U'U l 'Vl L 'Uvl L Yi<Ju1 flli''UlJ1 L oij1 m.i 

3. VI~ rn~ l'J'fl1'lrl<Ji'l-i'1' li11 l'J'l5L ll1 :ifl<J \11 L 'U'li1' ~~i.l'U 
4. '5'i111 "IXilL~1VIU1~tlw'ii1<itju'1 nru'1lJl"lfl<J~'li1~~~1 LIJ1::'1<J\11~1'Ul"1'1 <J' L Ylei 

li~ Lfllili'i'll<i,J1 LL<1::1i1::n<iu 1 uiiT>::V1-i1~vi1fl1'lL1J1:: Ld<i L ~u Ll"lfl'U L'l!LMl'JlJL uu L 'Vl L 'W'v'if11111.i<i<ifl 1 ~Vll'J\11 
vi1fl1'lL1l1:: L Yl<ivi1m'lLnu tj°1fl<1'U1 '11 LM l'J m uu 1'Vl1uvi~f11111<1 ll1fliTuV11i'l1L111 ~ L Yi<i Vlll 1 'l ru1 tlfu15fl~., 
t15~nu 1 "IXL111m::i.'1lJ LL<i'1'.i~L~lJfl1'lvi1,1'U'll<J,bl"l~ei~'5'm.;ei 1 ti . • 

o !'\" ~ d 1 ~ ' d.Ju ~ L • o d d 
5. fl1'l Lfl'U Q bl"l<l'U b'1!L\111'JlJL 'U'U 'VI b 'U'Vl fl'lW'Vl'l1 b Vlfl 'ULL 111'1,'U1 lJ'l1 !'Jill: L!J l'J \11 

mruJ1~ 'U 1"IX~1 L U'U fl1'l11"M'Vl 'l1 l'J ~'U'l!l'U «u~~lfl fl'U l '1! LM l'JlJ L 'U'U l 'Vl • 
1uvlf11111<1 ll1 niTu~1L ilun11i.'1u Lflfl'U 1'1lLMl'JlJ Luu L'Vl 1 uvl L vi<i'l1'U'l1lJ<i' 1 ~u1,;'Vlmvi'fu<iun '11illl1fl " ' .. 
V1u1 l'J,1u'l1'1lf11'lL i'!u~1111 t1ri1~ 

" 

(1.ntt1"j"Wll<d 11'Nt111ii11) 

~ii1u1 enT'itJ°il-l1"j LA"jllnTi 

u"i-d'VI ri'i!Yl Lilili11i~ ~1fi'ft 
RNP /ENV-P /P04077 /RT 60129~lJ11'l'inT~· 

~ -~ -· .. ---- .. 
TTT- TT--T~ TT~ ----- • 

{ ,.... . .. ~ .................................................................... . 
16/94 Cu111nJt1:"j'UtJn ii::thJvi1) 

fji111'111 ~'li1tJ1cyn1'iiPi'1tJ~llLL1flfiil11 
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mru~J1iin 1 ~'11 b U'\Jf111U11hW n'Wll1::: flil'\Jir'\J1il1J~'W~vill'l<i'IJ L '1! b~ Ol:W 

b U'\J L 'YI 1 'W'Vi~11 V!<i -;11rnT'Wvl1b il'W1111'1u LA<i'W L'l!b~<J:Wb U'\J L 'YI 1'W'Vi b vleinu11:wci~ 1 ~u~i;''Ylffil'i'fuei'\Jru11l1 
" ' . 

'il1f1V!U11N1'\J11'llf111b lJ'W~u11tin1~111 
(1'1) f111'Yll11ailu'Viili;i'1a1ll'Yl1~'!laaiill1 (Hydrostatic Test) 

1. iii il~ hJ biii:W'111bl'lffil11 ~ ~ b lJ'IJeJ'\J\;\'J1CJ\1i El~~ bb 1111i\' il:W 1 'Wtl1~b m '\Jf111'Y1111'1iJU'Vi iJ 

2. m1'il1'111J1~~'il1n1111Y1111'1Bm'1Bl'i'1oiili'Yl1~'ll<i'1iill1 lii'llilm1'il1'11111'i'Lbn 

l'l11:WbU'\Jm111-.;1~ (pH) ~WV!.IJil (Temperature) tl~mru'lJ1J~Lb~~bb'lJ1'\J'<l1ll'J (SS) bb<i:::tl1l!mb<i:::1'1Jl!'IJ 

(Oil & Grease) b vlei 1vfif'Wh1vi'11ihi' f1'1'1ru:::J1~~ b lJ'IJ 1 tlll11:w Ln ru'li'mll111i1'\J bnru<YiAruii' n1"ru:::J1 bii l'J .... ., ., , 
q q 4 .. q tf .... ..... 0 q q I I tf 

'lJ il~'\Jl'l:Wil ll1'11V!11:w L V!:W11'll m'!b 'YI 1'\J'l!um111 mrum1f1111l111'il11111'll\J.f11~'\J1'YI~ :wm'1~ m 1 bfl ru'l'I , '• , \J 

~ .!' ' ~ Q - .... '°'ti "" tf 0 I 

m \;\';li1'\Jl'll\J.fl 1~'\J1VM bflt\J'l'll'lt\J.f11~'\J 1 b'1 Olll11:W'IJ l'l:W illl1 '1T\l!'.l"1:W b V!:w11'll il'1L'YI1'\J'l!U il1111f11V!'\J111 'ii :::'1~ ... , , , 
1 ~vti.11 l'J~1'\Jm oi'\Jei nffivi'f uil'W" '11l1'il1 nV!i.11oi~1'\J11"1J1111b tJ'IJcl'u11tln1~111 ..• " 

3. nil'\J1:::1J11'Jtl1'i11flf111'Y1111<liJU'Viilvi'11'J1fi'Yl1~'ll<l'1iill1 (Hydrostatic Test) i;i~ci 
" 1~uuthu 111J1 Liil'Jci1'1Jnm~ iii mi11111t11~m'W~1'1J 1 tl1i'~ill'l:w., bb<i~iil B~tifi~ m:wii Bn1V!'IJ111 Lb<l~b~ B'W 1 'll~ 

ilA:w'1 n1V!'\J111 
"" ~ 4':!J I d .,_. .ill C: .J 

4. ll11111l1~1l1~bbfi'>~V!1illl11'll10! b~ill11flll1~flil'\J bb<i:::/vt1il 'llil~bL'll~bb'll1'\J<liJl'J'YI 

ti'!Jb ~ il'Wmn utl1u~ b 1 rutl.i1 oi'Vi il1~1J1l'Jtl1~~'il1 fl f111'Y1111<lilU'Vi Bvi'1 oiili'Yl1~'ll<1'1ii ll1 (Hydrostatic Test) 
• • 

rlil'\J1~U1 l'Jmci bb vtci~1il~futl1Vi~ 
" ' . -

..,. ,.. v q .... ..... 0 ' v ""'"" "" 
5. vt 1 fl :w 'll il 1 il ~ b w '\J b fl l'J1 nu 11111:::u1l'J'IJ1'ii1flf111'YI111'1 BU 'YI il mm u'YI 1 ~ 'lJ <i '1 '1 ll1 

(Hydrostatic Test) iilB~vl1b U'\Jf111bbfi'I. 'llYl'WYi 

c 4.2) :w1M1m:;iii 111 m:w111"'i1'il aiJu~am~'Ylua ~Lb 11111ii' il:IJ 
~ "" 0 ..... .;, 

CnJ 'IJ1baa"il1nil11'11"'ia1'\Jn~1'\J'!l1 l'l"'i11 

vi''llilM11'il1'111 ri1m1mtJ'\Jm111-!1i1~ (pH) 

ffiil~ (BODs) 

~ei1u1tm1n.r;141,-t11'i<11nT'i 

u1,;'1'1 ii'atl mae1i;i iS11ift 
RNP /ENV-P /P04077 /RT 60129-SJ1fl,-n1'i 

~mru'lJil~bb~~bb'll1'W<iill'J (SS) 

'li'.i 1 Ylii (Sulfide) 

'llil~bb~~<i:::101oiJ1i-r~vt:IJl11 (Total Dissolved 

Solids) 

ll'\:::flil'\JV!Un (Settleable Solids) 

tl1l!'!Jbb<1:::1'lll1'1J (Oil & Grease) 

Yibl'lb~'\J (TKN) . 
I 0 I V 

1J 1J '111 'il'1 iJU l'lt\J.f11~'\J1 'll'\J 1111l'l11:W'iliJ0!1~'\J iJ l'J 
' ' 

11''\J u~nruiJ1A11'1'1un~1'\Jnil<l~1~ 11'11~1111 

itln111l11:1J~1:::'tj1'W Standard Methods for the 

Examination of Water and Wastewater . 
L~El'U'1~ 1 fl~.:J 91'1B(;)d:::EJ:::L1'11fifl?l~1'1 . 
tl1:::mru 5,000 u1Y111iBl'lf~l1iil'1mil 

.,;1 •.................. .lY":!..~ .......... ~ .............. . 
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-- --------------------------------

('!!) nT~'l'l'1l'l!ltJvl!l11i'1v::i6'1'11~'!Jlill'lti111 (Hydrostatic Test) 

d 
fl11lJl:l 

ri1fl11lJbU'UmvHh~ (pH) 

~W'VIJJU (Temperature) 

U~lJ1W'11!l-!ILb ~-!lbb'111'\J<l!JEJ (SS) 

J1lY'UbL<1::'l'11lY'U (Oil & Grease) 

~ '1 tJ<i m1J1~ ~'il1nrn'i'Vl111 <1 eiuvi eil1i'1 v'iii'Vl 1.:i'lf 1;1 <1ti111 
-d d t 
1un1'l1111lJ'Vl'l:i'l.J 'lJ Standard Methods for the 

Examination of Water and Wastewater 
I ...J... ~ .% I V ""'Q 

'lf 1~'l'llJf11'lWtJ1EJ'lJ1'l'l~'il1nn1'i'Vl111<IEltJ'VIEl1111 El 1 D 

'1'11~'1J<l<l1i111 . 

~utJ1::mru : tJ1::lJ1ru 15,000 u1'Vlllieifl#.:i1liEJ<1mil 

(l'l) 
"'- ~ ,,fd, II 

l'lll TYm 1'l"'l":itJ1EJ'U11 'U W'U 'l'I n !ll'I '>1 ~ 

d 
fl11lJl:l 

~utJ1::mru 

(5) 'l":iEJ::L11il1~1LUIJn1'> 

~ ~' '""1 - .!'d l'l/11Wn1'l'i::tJ1 EJ'U1 bbiW'U1'1'11lJ'11~ 'UtJ'l b1 WW 'U'l'I 

u5u11~1'\J 
~d1111 
W'U'Vln!l<l'i1~ fl'i~f11'i 

u'WVi n-LJ'eilJ<1l'1111wni1wu11:.Jtl1 Lb<i ::J1vi1lJoLJ'.:i 1 'W 
" ""'Jf.,J,v ..... d '" 

u1n W'W'U'Vl n eil'111.:i EJ'Wb 'W EJ~lJ1'il1 nrn1nEJl'l'l1~ 

' " \;l<IEJ 111WEl:IL1<11nEJl'l'l1~ 

'l1lJEJEJ 1 'W~tJtJ1::lJ1rurn1ri eil'1-r1~ 
" 

lJ1{;11rn1llei~ nmL<i:: LLm '11 ~<i m::'Vlu~.:i Ln 111.1EJlJ : \;l<I EJ111'i:: v::n m rieil'l-r1~ 
"1111 'if11'i~111\;11lJ{;l)1'iJ<IEJ'U~ <I n'>:i'Vl'U~~ LL1111'1 !llJ : ~111 \;11lJl'lll1W f11'i'i:itJ1EJtl1\;I <1!1111 

• v -(6) '\lllJ1EJ~11J'l"tJ~'1'!J!ltJ 

lJ1\;l'in1'lUEJ.:itl'U Lb<i:: Lbm '11~<1 n W'VltJ~~ LL 1111.'f EllJ: - - ~ mm rn1\;11111111lJ m1 'ii l'I El u ~ <i m ::'VI u l'I ~ bL1 111 <i !l lJ : 

(7) ~u1.h::lJ1ru 

lJ1{;1)f11)U El-!ltl'U bb!il:: bbm '11~<1 m::'l'l'lJ~.:j Lb 1111.'f m.J: 

lJ1111'if11'i~111 \;I 1lJ 111 'i'l'il l'I !l tJ ~<Im :!'VI 'U ft~ LL1111.'f El lJ: 

(8) n1'l"tJ'i::Li1uern 

u~,;''Vl nm:i bEll'l!l1{~ -;l1n111 

u~,;''Vl nm:j bEll'IEJ1{~ -;l1n111 

'l1lJEJ ~ 1 'W.:iu1.h::mrum'lriEJl'l11.:i 

'i1lJEJ ~ 1'W~'UU1::mrum'lrlEJl'l11.:i 

u~,;''1'1'1 '111 Ll'l'U !l'l1EJ~1 uern f11)U 5u11{;I1lJbL~ 'WU 5 u~ n1 'i "I \;I <I !l 111 'ii '\JU qJ'\111 ~tJ <l'l 'i fl 

bL<l:ioLJ!l Ll'l'UEJ bL 'U:i Ill mhw n.:i1'U 'lJ 1EJtJ1 El LL!il:i LL~'U'VloSW EJ1 mu'l'ilJ'l!1~ Lb<! ::~.:i Lb 1111.'i'EJlJ ~~wr m:: EJEJ~ 
~.:i'\111111'11<1'U ~ mlJu'in'il'Wii'-!1~1'\J n1'lU fllJEJ {;IG'\1'\llff>)lJ bL vi~i.h:: L 'VI l'!L '1'1 EJ bL<l::ihw n-!11'\Jflf;\J:iff>)lJf11)fl 1 n 'U 

' ' ' 
- v 4 
n'ilm1w<1~~1'W'1'1n 6 b111EJ'W 

{\J1EITiVH,j 11rutl11\l'U) 

~ii1tJ1ern:rru~it1,Ln1-in11 

u~Jn lii'l.W Lili1i11~;J' ~,n" 

RNP /ENV-P /P04077 /RT 60129-l.J1~'in1"i 

,,,:;, .. '"""'''\ "1' il'l'!lil, ................................ : ................................ . 
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2.5 m.Jutl~u1in1'ilii'1un1'il'>J:1J'W1fl:U 
(1) 'Vlii'nnTHb<IZb'\lll'le.J<I • 

~1J~11-:iviilcl-:ill1'11"1 'l!~'l Lfl'i'lfi1'iU1'lcl11J 1-ii L 'lJ{)l'V11'l'l!il'l!l1J1J'l!il'lUfllJ., '111:! HRE3/3 

Lb<1:: HRE-3/2 LV11:J~1J~<i1'Vl~urn1t15u1i-:i11J bL<1::11-:iLfl~B-:ii1mfl~il-:i~m'11nV1Bi:Ji.1JLUVi1:;~1J~'l!il'lL'lll'l. . " 
'\111-:i L vi1u1J LVli:JU'il'ilD1Jb~1J·'\111-:i 1'1-:i nii 11Ei'-:i1i.Ji11n<iru'il 'i L tiil-:i'i11mU1J'V11'l~1<1il'lL~il1 ti Ei'-:i1:;uutl1i1 V1tl1 . . 
Liiv tl1:; nBunuEi'-:i 1i.Ji1<f n11Jtl1::nBurn1LlJV111l1 L U1Jn1'iil ~u1L 1rul'i'-:i nii11 11J1:;vi;riiJ'1~1-:i 1m-:irn1 

" 
'il::vhm1\JV1m'i'il'i1'i11LY1v-:i 1 '1iil-:i'V11-:i 1>1-:iiTw:mnw'Vlui1i'11Jm1nV1'l!11,m'i'il'i1'il'i~'ilCJ"l1J1:;\>lu~1 

" 
. "11'Vlfo m1tl1:; Lii1Je.i<i m:;'Vl uiilBmm ru m1'il11'il'i~b YiJJ:ff 1Jil1JL ti B-:im 'il1nv11JVi1'\111J:; 

m-ii'l!1Jcl' L 1J 'ii! 1J :;ri il<'f ~1' 11J~tl'l!il' Fi1<i Vlcl11J'l!il'ltl1mru m 'i'il'i1'il'i~ 'ii:; L YiJJ:ff 1J nUfl11lJ'11lJ1'i!l L 1Jfi1'i 

'iil'l~U'l!il~!l1J1J '\ll~il VIC Ratio 'l!il''\111~'\11'11,U1nruwu'] ~1Jmfl'i,n1'i Vi'Ul1 Fi1 VIC Ratio L1Jthl~D1J 
i1Fi1B~'i:!'Vll1' 0.04 - 0.18 zj,~V111i1'1.f11Vim'i'il'i1'il'iili:J"l 1J'i:!#i'ufliiil-:i'11'1-:imn LL<1:; L 1J'i:; v:;riil'1~1' 

'IJ . 'IJ 'IJ 

Viu11 v;c Ratio 'l!il~'V11~'\11<11,u1nru1ilu']~1Jmm~m1 i1Fi1B~1:;'\1111-:i 0.06 - 0.19 zj,1i.Jvi11Vfm1:1J 

'V11J1LL U1J'l!il,'1.f11Vi'il'i1'il'iLbl>I niil1' 1 tl')1n<'!.f11Viil'il~i11J bbvlil~1' 11i1l'l1:1J iii'il,r'i1'V11JV1mmrn111J m'i 

i'.lil~ n1J LL<1:!<1Vle.i<1 m:;'Vlu~ il1'il LnVl:ff 1J 

(2) -i'l'lntl-;:;gi-:ifi' 
• 

L ~il<ll'le.J<I m:;'Vlu iif 11J n 1'i'il 'i1'il 'i LL<1:;lJm1:1Jtl<1BV1.t'i' v L 1J mo; 1-iin1J1J~ L \'Jm~1J'V11'l'l!1J cl-:i 
.f.J ' ~ 

Lb<f::Vi1J'Vll'l1lJLL1J111'l'Vlil'1 'l!m1fl'i,n1'i 
.J'do""" 

(3) Vi1J'V1Vl1b1J1Jfi1'l" 

u1nru~1J~rlil'111-:i~L 1'Jm~1J'V11' 11J m111-:iviil '1 LL<J:; L~1J'V11'l L 1J fi1'i'l!1Jcl,1'1V) LL<1:; 

Q.col 0 Q 

(4) 'l!il111b1J1J~11J 

( 4.1) lJ1 l'l':in1':iU<Nn1Jbb<I ::bbti't 'lle.J<I m::'Vlu 

i. t11::'lJ1iK:1Jw1J 511 v10:: L ii CJ111 LLe.i1Jm1 ri il<'f ~1-:i 1 Vf nu'\llu1 v-:i11J~ bM CJ1-if B, L '1i1J ?im1J 

tl1::nilum111JUfllJill>l'11'Vlm'ilJL'\llm1'1f limYi{1J~UB{111 il'Amtlnmil,cl11JVJil'l~1J lil11'1f:1J'll1J L lJ1Jtii'1J . " . 
'Vl'i1UL lJ1Jm1'11-:i'\llu1il~1,1fov 1 b~il1J nil1JL-ii1t15u1i~11J L 1J~1J~ 

2. ~VIU11'Jbb<'IVl~zjil 1m-:im1 L~1'l!il' Lfl'i,m'i 1::ui1JL~:1Jtii'1J 1m,m'iLL<1i;i'1J~1J<'IV1 • • 
Lfl'i'ln1'i zjilli~u b 'Vim riil'1~1-:i Vi~ilil L uil{'( 'Vl'iAVivl LL~' 1Vfli1-ii1n1-iin1J1J~~11Ju1L 1 ruriB<f ~1' 1ili''V111u 

·" " 
L U1Jn1'lii1'l'\llU1rlil1Jb~lJ,11Jrlil<f ~1'l il ~1,Uill:J 1 L~il1J L ~il 1-ii fl11lJ'i:!ii'l11'i:;i-:i Lri il'il:!iKty'il'i~11J 

3. r'i1'Vl1JV11 Vfu1~'Vl~u L 'VllJ1~V1v11bLN1J'il'i1'il'iL'11Jilvlil 1m-:im1 L ~il'V1'il1'lru1riB1JL~lJ 
fi 'ii fi':i'llJ rl<l<f ~1'l11'Yl mi' n1'11 "1 zj 'l ti'):; n il'U ii111:J n1'lrl1'\111J VI b~1J'V11,'l!1J cl 'll <'! ") 'Qtl m ru '111~ L1 '11 n1 'l 

'l!1Jcl-:i n1'l~l11~'lU1 l'J/Lfl~il~'\lllJ1 l'J 'il'l1'il'lU1Jil1'V11' bL<l ::'l::i:J:: b1'11L1Jn1'lrlil'1~1' 
4. ~111 Ll>I~ l'JlJ~1J~rlil'111~ 1 Vfij Lb<'l,'1l1~ L fl i:J'lViil LL'1::~1JL 'l!l>l~1J~ rlil'1~1'lililfi'il1fi 

Li11J'V11"ii 'l1'ii'l 1 VfiVI b 'i11J LVli:J 1-iibLN'l ~1J m1 CJ Vi~illJ~ VI~" Lfl~il,'\lllJ1i:J'il'l1'il1 i'.J1 m~ il1J i'.J1mL 1J::l11 

1Kiyiy1ru 1 '1'1'il'i1'il'i'li'1m11 LL<1:: 1'1'11Kiyiy1rum:;Vi1u1 VIL iimb 1J1 riB<f11,-tiV1b'il1J LL<i::i'.l1CJ.Kiyiy1ru'il'i1'il'l 

~ ~ VI~' ti( il' '11lJ1'l ())J il'l L ofi1J 1ilf il ~ 1,-u 111 L 'i11J ~ 'l L 1'11n<11-:ii1J LL<I:; nm n '11~A 1J ri il1J ii~~ 1J ~ ~ il<f 11-:i il ~ 1'lU il l'J 

·--~ . .,,,c;.il'l~1J~ rl1'\111JVI bL<I:; ti\ il'l l'l':id'il <'lilU U1°i 'l~ n 1'11U 1 l'J LL<I :;lK 'IJl\!1ru11'1 

~i1t1'lan1W~'1111.1 tH1~n17 

t1Td,,, riai:1 ~£1r1e,iiii ~,n,, 
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5. ~ \111 iXil L {i'11ww1~ei1\J1 Cl n1'i'il'i'1'il 'i' 1J"i L 1 ruvl'\J~ rl'il'1~1~ LL'1 :i'l.i W'11\J~1\J fl1J 

L{)1"1-1u1~.r 1'i'1'il'il'i'1'il'i' 1 \Jvi\J~ L ~tJei1\J1C1m1l.la:imm'hunTi'il'i'1'iJ'i' L\ilCI Luvn:i'li1~~nila~1~1J "iL 1 ru11\Ju 

a1C1 HRE-R3/3 bb'1:l HRE-R3/2 •fo~~!il 11XilL{i'1'11U1~B1\J1Cln1'i'il'i'1'il'i'l'l'1il!ilL 1'11rl'i1'1~1~ 
6. M' il~ 1l.i11~ n '1~1a !1l~il m1l.l,;1 L tiwll 'ii~ 1off~1\J1 \Jli' n1'1ru=> n \11'!111~ '1-l~m iJ \JtJ'l.ia'l''i' A • • 

l'i '1 nTi'il 'i'1'il 'i' LL'1 =>M il~'!l\J th Cli'<l !il 'ii'l.i mruffil.I 'lm off ~1\J il il n'il 1 nvr\J~ rlil'1~1~VJ\JVi 11l.l~~,)1 n \il ,;1\J1\J •• 
m1'!l\JcJ1 C1vi mi~n1'ilu1w'!l1 ~1 'l.111~ L ~ C1'ww1,1\J 1 \J LLl'i <i :i~ !1l 11Xvrn ~ niJ'l.i"im ru~1u~a1m'i' 11t15illi1vi' 

1 \JLLl'i<i:i1\J L ~il Ll.l"I. iXntJ,fl\il'!l11,f111'il11'il'i' . 

1. ~m '!ll'lvr\J~ntJa~1' 1!1lCl1'11J1J"inruL 'lll'lvi\J~tiil-r1J-timi' 1 iXil1:iC1:it1.i il!il.ii'mL.i:i 

L 'l-ll.11 :>al.I fl1J '1.f11'11 «\J~ '11 fol.I~ \11.r '1'11 Cl~(\! (\!1 ru LL'1 :l/'Vl~mfl~'il,'Vll.11 Cl L ~ 'il\J LL a \11~ L '!l\il'V11' 1X1l.1~'11'il 
Lfi!il B\J\1111 Cl 'Vl~'11J"iL 1 ruvl'\J~~il Ll'1~'1'~ mn<i ri1li'~t15illi1 iXL iilJiJ ~1~'li'!il L 'il\J 

s. eiiJ1mL<i ~ 1'111Jl'1l.lm:i n~ 1\J'li' 1J 111 ~ L~C11off ei~n1J m1 n eia~1~'Vl n-11u !1l 1 iXti n1JM M 1l.I . . ... 
I I IV ::: d ' I.ell 0 U :: I 

n!;J'i111'iJ1eJCJ1~Ll'1'i~l'11\il 11l.lmf111!1l'i'1'il<l<J1Ja.n1"11Ll'1'i'il~C1\J\il111ml.l~l.lilf1111J1~~1m,i11ffl'lnl'11'n'1\J 

1-ff~1\J 

9. Ld'ilf11'irl<J'1~1~ 1 \JL '!l\il'Vl1,ll\J\JLL'11 L'1~'il L 1X'll\JcJ1CJ1a')LL'1:l'lUn'lWl'i1~ 1 ffil.l"I. off 

~1\J'il'iln 1 'l.IVi\JVi LL'1 :iV111'111l.1'1:l'il1\il/A\JvilJ~'Vl1~L .Yh 'Vl~<J'Vl1~ L -il1-eiein 1 iX'il~ "I. \J'1.f11'11 L~l.I LL'1:l b~CJ1JfaCI 
d IOI ..,.a.,,.v VVo ""'"" ..... 

10. Ll.l<J11,'Vl'ilf11'1lii»l.1'1l1\il b'11'il b W1JWCILL'11 \il<J~'Vl1f1111ll.l\il\Jn'11J bb'1:l'l1'1~f111 

n<i1J~~vi'1?i~i'i1'1lu'i'1l.l'!l1 ~1 \JLLl'i<i ~'li1~ LL'11 'ii =>M'il~~ Lrn LL<i:i'l.i-r1Jfi\Ja.n1"11vr\J~L \J L '!l!il'Vl1~ LL<i:lvi\J~ 
rlil'1~1~-B'1m111 mn'1LAcMfl1J'1.f11'11b~l.l'Vl~il~n11L~l.l.f11CJ'l1li'~nila~1~Lb'11 L'1~'il L\ilCI b ~. bi'l1'11'1')'11~ 1 
~ Lfi \il 'il1nf111 n eia~1~ Mil~ '111 el iJ n 'il1 n vr\Jm iX'Vll.I \11 11l.I~~~ \11.r '1'11 Cl b~ <J\J bb'1 ~ ~ (j!li' n1'1ru bb \J111'vi ili'i' 

i'i1'llu»l.l'!l1m iXa1m111LiilJ1vi''li'!il L 'il\J 
..., Jf .d , ..., a 1 ' , L ./{ d o 1v 

11. 'il\11'11\J'Vl'il'il\il'ill'!J\J<l~1'1\ilil umru LL'1:l111'!1\J'1~1'1\J~1\J.f11CJ \J'l1\J'Vlf11'11\J\il 1 LL'1:l •• 
1l.iei CJ"i. lJ.!1LL mJ,~n\il'll11'f111'il'i'1'il1 'i'1l.l~~~m1,Ll'1~'1,~n'i 'iJUn'iWLL'1:>1a\ilrl'il'1~1' 1 iXL iJ1J1:lL ti Cl1J " . . 
L~Cl1J~'il Cl .f11 Cl L \J L '!I \il«\J~rlil'1~1~ b vi1Ju 

( 4.2) l.11 l'l'i'f11'i'~ \il l'l1l.l\il'i''l'il<l'il1J 11.Ul n'l'Z'Vl1J~~ LL 1 \11 <i'tJ lJ 

(U1£11'fW<ll-c:i :Sirutl11il'lf) 

~ii1u1vnT'iU'7l111'i lft ,-.in1'i 

u';,;\-1 iiflfl m~tn{~ ~htiri 
RN P /ENV-P /P04077 /RT 60129-ll1 Wt'ifl1'i 

v 
L'1\J'Vl1~ 

vr\J~ rl'il'1~1~ 1m~f111 
• v 

IV _,,. QQ Q Q..I""' .... ""' ..ti I 

'U\J'Vl na11\il m1Ln!il'l1J\il L 'Vl')'VILn!il'!l\J'il1n1111'!1\Ja~ 

f111 n '1'1~1' Lb'1 :l nTrn'il,1'1') 'l'l.i mru '11~ill.ID\JVin 

'11L'Vl\il '1111\J~ 'li1,L1'11 oLJ'il~'il~L~Cl\J'!l'il~il'~L-ff . " 
Lil\J'Vl1~ LL'1:lf11'i'LLm '!IU(\!'Vl1'Vlnl'1~~ 

.. ~ •................ 1.:=.~.~ ......... ~ . .t,, 
20/94 (\11./ILUVl'i'lfUn ii::tlu 
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"'UtJ'l::mru 

(5) 'lZCJZL'Jfl11i'i1bU1.Jn1'l" 

u1.Jiin'1iill;jflti'i:::'il111.JVj n11.J bbfl::: 'l'l'U 'l'l lJ '1ii&i1'11~ '1 
~ \1\VJ1 b U1.J'l1 cM11.J '1'l'Liti'i:::'il1 L~il1.J 1>1flill'lwt1:::L1 fl1 • 
tiil'1~1" 

'l'llJil CJ L 1.J"'UtJ >:::mru ti il '1 ~1~ 
" 

lJ11'1'ln1'lUil"tl1.J LLfl::: LLm 'll t:Jfl m:::Vl'U~" LL'llilii'illJ: 

lJ11'1'ln1'l&i\1\1'!1lJl'l'l'J'ill'lil'Ut:Jfl n'l::Vl'U ~" bL 'J \1\i\'illJ: 

(6) V1t.i1t1~11.J-i''Uili1l'llil'U 

mmm'lumnmbfl:::bbm'llt:Jflm:::Vl'U~"Lnl'lii'illJ: 'U~,;-VI fi'm:j Lil<'lmi'li 'ii'1n\1\ 

lJ11'1'ln1'l&i\1\1'!1lJl'l'l'J'ill'lil'Ut:Jfln'l:::Vl'U~"LL'J\1\i\'iJlJ : 'U~,;-VI tlflyj Lil'1il11°'li 'iJ1n\1\ 

(7) "'U'lh::in ru · 

lJ11>1'lnTi"Uil"n1.J Lbfl::: Lbm 'llt:Jflm:::Vl'U ~" bb 1 i1lii'illJ : 'l1lJil t1 "l m'UtJ'l:::mrum'lti il'1~1" 
" 

mmm'l&i\1\1>11:1J1>1'l1 'ill'lilUt:Jfl nwV1ui:;~ LL 1\1\i\' illJ : 'l1lJil ~ L 1.J"UtJ'l:::mrum'ltiil'1~1" 
(8) n1'l"'lh::Lii1.Jll-lfl 

'lJ 5 ,;-Vl'1 i.l 1 L '11.J il 'l11N 11.J t:J fl m 'lU ~ u'1i 1'11 lJ LLll-J 1.J tJ ~ mi m 'l "1 I'! fl il (1) 'iJ 1.J iJ Ill '1·11 fl tJ '1 'l 'l 1'1 

LLm:oii il Ll'l1.Jil LL m: Mili:htl' n"11.J 1.J bCJ'U1 CJ Lbfl::: bLt:J1.JVl-r'l'I CJ1 n'i5'l'llJ'll1 &i LLfl ::~"LL 1 \1\ ii'illJ ~"'1'11\1\'l::Clil~ 
~"'1'11\1\'llfl1.j~ n'llJ~'lfl'il'l'lii""11.J n1'lU1'1lJfl1'1'11'1'1n'l'llJLL 'li"tJWL Vll'l1 VICI LLfl::'11tl'rn11.J1'1ru:::m'llJn1'ln1nu 

2. 6 LLe.!'lJtl~'U1i n 1';ii;\'1'lJfl1';i~ ~ nTm 1 fl'11el ~Lil £J 

(1) 'l'lii'nm'l"LLflZL'l'IVJll-lfl 

'!IC! ::l;jfl i:J il CJ LLfl :::'lJ il" baCJ ~ 1'111il'i1'il:::Ln\1\:ff1.J'il1 fifl'il n 'l'llJ 11.Jii11.J M1" '1 W CJ::: till '1~1" 
bl'1'l~fiTi" 1ili'LLti lJfli:JiJCJ'il1fin1'lilUb.fll'1'U51.nl'1 L-ii1.J n<lil"Lbfl::ti"1iim'l'l1'l 'll1\1\'U'l'l'iltl1~lJLU1.Jili1.J 'llil" 'U , , , 

l'1m11.Jtiill'!~1""'""'\1\ 220 1'11.JMil11.J 1'1111i11'iJ::i'.ltJ5mru 187 nfanfol'iil11.J (eJl>l'l1n1'lLfl\1\'llt1::m1i:Jilt1 
" . " 

0.85 nfan-rlJMill'11.JM il11.J) 1.Jilfi'il1ntY1.J'iJ::i'.Jmn'llil"LaCJ LLfl::Ll'l1'11'1\1\L 'l'liiil~"'il1fin1'ltiil'1~1" L oii1.J Ll'l1'1 
' 

1'1\1\'il1fin1'JL zjillJvlil b1'1fl1.J b'l!L~CllJ L 'U1.J b VI 11.JVi~ L Vliiil'il1fin1'lL'iJ1::flil\1\ 1'1\1\\1\\1\iU'l'l~ililUn'ltWffi oifV\1 
, • 'U , 

1"111 lJ<'I::: B1vi J1i11.J ~'Vin ~1 hrn L i'.11.J ili1.J zj"'ll il' La CJ ~"'l'llJ vi~ Lfi vi:ff 1.J 11.J'l::: CJ::: ti il'1~1" 11'1'l ~ nTlL i'.11.J 

~-ruil\1\'llil'U 11.JtJ'l:::'111.J "11.J tl'U'l'lil1 CJ"11.J-r'Uii \1\'llil'U 11.J\{1.J~ b oif 1mlii1 b U1.J n1'l bnU'l1 'U'l1lJ LLfl:::i.111 tJ n1~ \1\ 

1>11lJ"itlm'l~L'l'lm:::'1lJ LLfl::tiniliil"mlJ'l'lii n"i'll1m'l il ~1" hnmlJ L ~il 1 Vlm'li111Lu1.Jm'l'llil~11'1'l" m'l 
" 

i'.l 11-Jfl m:::V1u'il1n'llil,La t1'il1 n m>ti ill'f ~1"u il CJ~'1 i1l 1m"m'l 1ili'~ viV\1 bLt:J1.JtJ~u'1i m'lili'11.JnTi"~ vi m'l'Uil' La CJ 

L ~il 1 VI Ln \1\ ;m m:::VIU il ~ L 1.J'l::: viu ~ 1 LLfl ::u il' n1.Jiit VI Lfl\1\ 1'111lJ L~ il\1\ ~il1.J-:i11'1111J Iii ill'f '111.JU'l::: n il'U m'l 11.J 

Ul'1lJil1>1 '11111m'llJ "1 bLfl:::'lllJ'll1.J~il~u5n ru 1ni\' bA CJ' . . " 

d 
fl4'U'€1 ..................... :. 

(U1fl1'rn4l:i =l-i'rutl11ii'U) 

~ci1U1V01"j\,i;M1"Ilfl"i-1101'i 

u'l-d'l1 flfl~ u11uni;I ,j1tiri 
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- - ------------------------------

(2) -J'Mtltf'i::fl~fl • 
d1~ O'°' II.I .... .J ... -31 IV l '} 

LVrn 1-1 b!'l'>~f11'l\i\1L 'U'Uf11'l'il\ilf11'l'lJ'il~L'11'J'YlLnl'l'lJ'U 'UWl'J:: n'il'1'l1~'ill'J1~ L 1'1l.J1::'1l.J bl'll'J 

1l.J LVf Lfi\ll ~'1 m::'Yl'U ~'il~~ LL 11'1~ 'ill.J 
v ' <:lll ct 0 ... 

(3) V'l'UVJV11L'U'Uf11'i 

M'1'ill'l~u~ri<Ji11'1~1m ~ m'lLL'1 ::<l1U'n~1u ri <Ja1'1~-&1m11'l!<J~11'l'l~fi1'l 
... ...i 0 ... 

(4) 1liV11L'U'Uf11'i 

( 4. 1) l.J1\ll'if11'ithNtl'ULL<l::LLt'i'1.'l!~·l'1n'i::VJ'lJ 

(n) . l.J1M'itn'iii1"H~'U m'l'1Mm'i'l!'il~ Liilv~11 tlu<i ::m n'l!'il~ Lii!l'JeJ'U\ll'i1V 

... II.I .J.,. II.I ov.... .J 0 1 ti 1. 'lJ 'il~ L'1 l'J 'il'U \ll'l1 l'JVJl.J'1 mtru:: LL'1:: fl ru'1l.J'U\ll Mll.JVJ f111-l'U\ll 'U 'l:: f11 Am::VJ'i'N 

'l\l\'11'Hn'i'll.J L~'il~ f11'lrl1<il'l'l~~tl~Q'1'H~'il1'1~ffil.J1 if LL~-i w. A.2548 L 'iiu J1:Wu"H<i'il~'ULL'1::'11'l'1::'111'J 
1 un1'i~1~Ll'l~'il~i'l'il 1'1\ll\ll\l\'1l'U'H~'il'iltl mru~1 iivi11'l'l1l.J'1::'il1\iltl1:W''U~'Hn~111-1'1 L U'U~'U ~'il~Ul'ULLl'Jn , '\I , . 

'il'iln'il1n'l!'il~ L~l'J~11 tJ Lrn::'l'l'U'l'll.J 1 Vimh l'J~1uffi1ii-ru<Juru1 M'il1 n"Hl11 <1~1u 'l1'!!f11'll.J1fo 1tJr'i1<5'\ii~'il1 tJ 
. ' . 

II.I ..,. ~ d ...1 ..... 1 ti 0 II.I II.I .. 1 
2. 'ill'IL\ll':il'Jl.Jtl~'lJ'l'l'il'l!l'J::'H'i'il.fl1'lJ'U::'ilu'l 'Yll.J .. 1 \ii a1wrn'i'il~'i'U'lll'J::l.J<i"''ill'J 

' ' . 
~ Lii M:ff 'U'il1n1'lm1u ri 'il a1'1' Hu~ n ru~ u~ tJ ~mi ~1'U'il ~ 1' L Yi l'J'W'il LL<i::tJ 'l::a1u,1u ti' 'U'HU 1l'J,1u-ru11 l'l'lJ'il'lJ 

1 uVJ'<J,~u 1 VIL -li1l.J1Ln'lJ'l!'U'lJl'J::l.J<i~'ill'J 1tJr'i1<ill'l~'il1 tJ • 
('IJ) l.J1\ll~n1'in1'l'1Mn1'iL'lJL~Vl.JL\J'lJ 1 Vil 'lJVl 

1. f11'l~'1l.J b'l!LMl'Jl.JL \J'U 1VJ1 uVf ~'il,~'1l.J 1ViiitJ"jl.J111JW'ilMn\Jf11'l1 ;r,,'U L Yi<J<l\il 

ti ti ti ~ 

2. f11'lrl'il'11'1,,J 'il-r'U LL<l ::iJ mi' 1n~ LL..,.; 'U1'11li1'lt1Jl! '\):; ~'il' tiuYiu'Yl LI'\ l'J f11'l 

<il 1'111'1NVJ'l1l'J'H~'il<il\iivi1 flu Mu ~i'l l'l11l.J'1' 'il ~1'U 'il CJ 60 L 'l!'U &i Ll.J \ii., L Yi m'l m ti unTiu'Ub ~ 'il'U'l!'il' Ll'l<i'U 
, ' \J . 

~ Lii M'il1n m'lri<Ja1'1' 1 tJ i'J,~ uffin~ .~CJ' LL<i ::ll <J'tium'l'l!::~ 1,~,VJmCJ'll'il' Mu w1<Jl.J~'&i l'l~,r1/'fo ~ 1 u 

m'l~ nM::n'il'U 1 u~u~ ri 'il'11'1~ L Yi 'ilUmtiuffi ViM'Utl n'l!::~ 1~<1''1 LL ..,.;~J1 • • 
3. L 'l! LM l'Jl.J L \J'U 1VJ1 uViffi m 'Uf11'l'/l\ll L 'il1l!LL<l ::LAmi'UU'UL ~ 'il'U 'iJ::~ni:Jl'l'Hlj'UL'i l'J'U 

1 tJ~ Container L ~'il\llnM::n'il'U LL~1vi1tn'l'1'Unoiu L tJ1 m "Hl-i bl'll'JLA1'1M'ULL<l::~'U~\lln\ll::n'il'U'il::'l1\J'l1l.J . . 
1 tJ r'i1<il'M i111 l'J1til:fo n<iu LI'\ pwt11CJ,1uffii1ifo'il'4'1!1\ll'il1n'Y11''l1'l!m'l~'il1 tJ 

4. Lfl't'1M'ULL<i:: L'l!LMl'Jl.JL uu 1VJ1uVi~'il::<i'1 tJr'i1<ill'I 'il:: 1 iiwl'll'l~'tJi1m1i'l<in't'1ru:: • ;J. 

iJl'lilM:aM L Yi<Ju<J,tium'l1.1n~u "H~ei~11"H<i1 u'l!ru::'l!u<i'"1 <iei l'l'l::CJ:: L 1<11'l!u<i' 1 tJ i'J,., mu~ ~'n<i u 

5. mru~ffi'l!LMl'Jl.IL \J'U L VJ 1 uViL 'H~<l'il1nf11'lL'il1:!'1'il\ll 'il::iim'l~'l1'i11 Ll'l'l1::1'\fi1 

1'ill'J<i:: L'l!LMl'Jl.J~LL<imtJ~l'J'ULili (Exchangeable Sodium Percentage) Lvi<Ju1il'ili,j<l~'n'111LL~,1 Vi 
"Hli1 <1~1uffii11 foeiuru1M~-run1<5' M'Yl'l1'U ri eiul111 tJ r'i1<ill'li1i1 CJ1ti~~ n'1u~ 'il 1 tJ • • • 

(5) 'l::l'J::L1<11i;l1LU'Un1'i 

l.J11'1'lf11'lU<l' n'WLL<i::LLm 'l!~<l m::\ll'U~~ LL 1 \ii~ <ll.J : \l\'1 eim::CJ:: L1'11rl<l'11'1' 

(6) "Hii1EJ~1u~uiJl'l'lJ<iu 

l.J1\ll'lf11'lU'il~n'ULL • i1'll~<im::VJ'U~~LL1\il~<ll.J : u"j~VJ nm~ L<l'1'il1{'1f '11nl'I 

~ii1u·u1n1"juW!1"jlPr'l"~n1"j 

\J~-d'VI li'i!Yi LilflilTi'iJ \'i11iri 

RNP /ENV-P /P04077 /RT 60129-"1 mn1' 

2V94 

'!il1fl.JJ 

2560 



(7) ~uth::mru 

mlll'lnTiUB,it'WLLmmtll'IJtmm::'Ylu~'Ln111.lmJ : 'l1i.J8~"lu,utl'l::mrum'lrim1-i'1' 
(8) nTi"tl'J::Llj'WNfl 

\J ~,;'YI "1 111L'1'W8'i1Cl'1'W ~ '1m'itlntrAIll1i.JbLN'Wtl n '\JA n1'l "1 Ill '18 Iii 'ii 'Wu t\!'V11 'ltl <'l'l'ifl 

LL<l ::.V 8 L<'l'W8 LL 'U:> Iii mhu n,1'W'W LtJ\J1 Cl LL<l:; LL~'W'YlfTI £J1n'i1i'l'li.J'll1A LL<1 :;~,LL 1 lilfi'Bu ~''Vl1111'l:>Cl8' 
~''Vii' lil'IJ<l\J ~ n'li.Jli'lfl 'ilTifi' ''1'W n1'lU fli.J81l1'11'\lln'l'li.J LL i.i'tl'i:; L 'YI 1'11 'YI Cl LL'1:>.i11J rn1'Uflt\J:>n'l'ii.Jm'ln1n\J . ' . 
n'ilm'lTitf,,1'W'Yln 6 L~8'W 

' 

2. 7 bLN'UU~'U~n11~1'Uao:JfUHL<J::n113"ia·;11..1~1~'VB-:Jtl1::'111'11'U 
(1) 'Vlti'nm'JLL<1::Lyr~N<1 

«u~.i1V1fo11'11i8n1'1Jn'J'li.J'IJ1A'IJ8' Lfl'l,m'l8ti.ri11:11'WL'1Jlll'Yl1''1J8,i;iuu.ri11:11 u« u~il flu • .!' .J ' q .!' "1 1··'-~ ~ 1 .!' .J 4 1 'llll<'i1'Vln'l'li.J"1 TI'W'Yl'11'Wn'11,'IJB,'WfllJ"1 LLft:>TI'W'YI "' >rn11'1'l'l1'1J1 1111:1TI'W'Yll'lm!f1.ri11:1 'U'l::i:i:: 500 . ' I <S .ct I 0 • Cl.I O "4 <V <V ocj D 

Li.Jlll'l'il1 nLL 'W1'Yl8 fl'l8'\J fl fl i.JTI'U 'Yl'U1' 6'11 'W'IJ iN 1'11'\Jflb 'IJ1 fl'W'Yl'i' 81bi18 l'l'i'l1'1J1 'il''\111 lil'IJ<1\J'l LL<1:: 1'11\Jfl . ' 
m?i'YI~ ii'1Lirntl<11mL111' ~'V11'111'l::C18' 01.ri1TI1*11 tllll1i.JLL u111,viB~,fi1'1l"1 '118' Lfl'l,m'l~1'W 1 V1aj~1u 
LL u1 L '1Jlll'Yl1'~'ii1111 ti L tlu~u~11' LLm:iim'l11,vi8'18lilfl'18,ffi1.ri1i:i1 u«u~ilf1lJ'l lll'11'Vlm'llJ., 

o ~ d v....I .J v l ~ < ti v 
'ii 1 n nTi"'11'l1 'il fl11lJfllil L 'lll'W'IJ8' i;J'YJ Ln i:J1'1JiN min1'l<'!i.J.ri11!fru'i1 i:i 'Uflflfl 'l:: n8'\J 1111 i:i 

v • 

(1) nzju'lllu11:1,1u'l1'1Jm'l (2) nzjlJ~111'!1lJ'IJ"W1u11'1iifln'l!f1 (3) nzj:1J01mutlwn8\Jm'l Lbfl:: (4) nzjlJ 

flf1L~8u/-i'1uff1 Tiu11 nzju~vhm'l<i1'l1'il~1u 1'111'!!1i.i'illlnn,1'111i8n1'ivl1L ilu,1u'IJB' Lfl'l,m'l ~1'W~ 
'illlnn,1'1 'il::n,1<11'Wb~8,'IJ8'il'l!'lll1m'ifluu1f1u1 u.,::1:1::riB<'l-i'1' LL'1::m.,~11 '111<1'1JB,fi1'111i'l'lu'IJ1A1 u 
'l::1:1::v11Lil'Wm'l 'il1ntl'l::L~'W-V'8'llllnn,1<1~'mh1 L~8'1111m1u'illlnn,1<i'il1nm'i-W';JJu11fl'l'm'l Li'.1u11 

m'iii m'itl'i::'IJ1.t:1J-W'u5-V'm;J'1~11'11'l 1~vi8 L ~ <M LL<l:.:1*15, 'i1i.J~' m'iv\1 L ilu Lfl 'l' m'lfl1'ifl1\j,5, 

~<1 nw'Yl'\Jvl8~' Ln111'18u Lb fl :>'IJlJ'IJ'W L tlu'!llti' n • 
~'1l'W Lfl'l' m'l~' 1~ ~ 1111 ~il LbtJ'U tin '\JA n1'l~ 1u.t,fllJ Lb<l:: n1'lii~1 'W~1lJ'IJ€1,tl'i::'IJ1'1J'W 

L ~ m U'U Lfl~8,iJ 8 L 'Wm'itl'l:.:'IJ1'1u-Wu5 ~11'11'l-if 8i.J '1LM1:11 n '\J Lfl'i,m'J 1111 ti~ m'l<'l-i'1,m1u-i'm1m -ii 1 h • • • ..., ..., 4'...l...i..., vd d v 
LL'1::f111u<'!i.JTI'Wn'YI 111 nu ~'YI L n 1:11 'IJ B' • 

() ~ti' 2 'lllllJ 'J::!Mfl 

.J q ··1 ti 1.!'.J • LTI€1'1111fl11"11linLb'1l!'IJ8'\111' Cl'IJB' 'l:>'IJ1'1J'W 'WTI'W'YI 

• L ~ 8'1-i'1' fl11i.J-i' fl11lJ b oV1hbM1:11 nu LA'l' m'lvi 8~,fi 1'111i'i'li.J'IJ1 A fl11lJ L zj€Ji7'Wl1i 8 
v 

u1mm'lu8' nuLL<i :mnt 'IJN<l m:.:'Ylu 'l:.:uum lll'i.ii1um1utl'18111ii' i:i LL<l:.: LLNutlnmi m'l11miiu L tlu iif u 
d V <V CV ,'.d.ooi I _,. IOJ IV ti I.I O I .J 

• LTI€1'1'l1,fl11i.J<'li.JTI'W1i'Yli11W'\1111,\J'l'l!f'Yl"1 nu 'l:>'IJ1'1J'W ~'W1'1J),J'IJ'U '\ll'W1Cl,1'W'YI . ' 
LM Cl1oV8' 1uV\8'~'W LL<l :>!'1<111:1 fl11lJ'illl nn,1<1'1J8,tl'i:!'IJ1'1J'Ul1i 8 Lfl'l,m'l 

• L ~ 81.l 1-if 8lJ<1 ~1111 mtlf utl 'l' bL~'W m'lvl 1 b il 'W'1'W LL'1 l! LL~'W m'itl 'll!'IJ1'1 ),JoW 'WITT fl'i' m 'l . ' 
.J'do Q 

(3) 'Vl'W'Yli111b'W\Jn1'j 

fl'l8\Jfl<ilJ~'W~'l:.:i:i:.: 500 Li.Jlll'l'il1nM,nm,LL u111,vi8n1'111i'l'li.J'll1A mim u1'!llm 1:1 • • 
AB 'llliiU1'W/'IJi.J'IJ'W'\J~L 11\JLL 'W1vl€1~' n1'115'l'li.J'IJ1A LL'1:!'1'11'WtlWn8'\Jn1'l~LiJ111vl1 b U'Wn1'lL 'WUfl),J 

v • 

~il1u1vn1w'1w11lf'l'i.:Jn11 

u;,;'vi riarJ \Ea£11i;l ..j1fl11 
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(4) 1finT>~1LU1N1'lJ 

(4.1) :1.11lll':in1':iilel~n'lJLL11::LLt'il.'U~·mm::'l'lu 

(n) m':itJ'l::'li1'1:1.1w'UuLL11~'111,m1:1.1LoLJ'1h~elLm,m'l : 'i'::CJ~riel'lJriel'111' 

1. b -V1'Viu~l11'1!:1.J'li'U ~u11'11w,fimtJ nl'l'lel,ci1t1Vf el~~t1/'1mii'11'lTil ri el'l.lm'l 

~1b ut1m'lriel'111' 1 'Liif t1~1u~lll'liel1.J'llel,1'1U11'J,1'Uif 'U 1 el~1,Uell'J 1 L?iel'U rielt1m'lriel'111' L ~el;ff bb'iM 

v'i1F1'J1m -U1 h L ~l'J1 ti'u bbl'l'Um'lriel'111' 1flm'lri el'111'~ Liillll'li'l m~YJu~ el'li:U'li'U ~1 el ~1' L '1it1 n1'l'lllll b lllll 
• .. q ' 

VQ· o<:!il V ICV I I <::ii O .QI cv I I.I ,d .Qlqo 

1'1'U11ll'U b Ylel'1'l1,1.Jel'l1.J-1.Jel'1' b'11'J,'il1nm'l'l'l1'1'U'llel,bfnel,'ilm 'i'::l'J~L 1i11n1':inel'1'l1' b Ylel1'11'lel'1' 

LL t11'1'11,tJ el' ii' t1 LL11 ~ LLm 'll l'l <i m ::YJu bb<i ::tJ.,:: '11t1m1 :1.1~1:uilel1 t1'l ~CJ~ ri el'<l 11' L Ill CJ boY11:: b ~el, n 1.,11 Ill 
~ v ' 

l'li1 m::'l'lu'il1nm'lnlll'!l11,'1'11' b '111-elel nf:l'U'Ul'J el CJ 

2. tJ'l~'li1'1:1.1wtJubb 'LI~ll 1 bbl'lt1 m'lriel'111,'1'iel ci' n1'li., 1Viii'u'li:u'li'U1n'1 bfi CJ, bb t11 
• 

'Viel 1ili1u'l'l'l11.J b ~m'11:u'111,F111:1.1 b oLJ11'il'llel''i!"'li'Ubbi1~1uYl'-U elfllllb il'LI~ 1' 1 riBt1~'il~b~:1.1riB'111''il ~1,u ell'J 

1 b?iel'U b iJell-11n1'lUW'li1'1:uwtJutJ'l:: nBuili1 l'J bbl'lt1~u1b1ruif 'U~ riB'111' bbl'lt1m'lriB'111' 1ilm'l 

ri el'111' m lll'l m'lll el' ii't1 bbi1:: bbt'il. 'lil'li1 m::'l'lu~' Lb 1 lll'1 el:u '1iel,Y11,m'l ~Ill~ el~ el'11'lii'u~1u~ lll'lielu mru 

U1b'1'UeloLJel1'il' L11'J'U mrubiilll~1.J~b 1'1\>l bi'Jt1iift1 ili1CJ1ilm'lel~1'11ll'il~1,1'1i1,~ el 1 uil' n1'l~lllU'l'l'l'lf'ln1':i 
Lb~t1t11CJtJ'l::'li1'1:1.1wt16 m':ibb'iln1utJ~h bb~'Uwu 1'11el ii'ilm'l~'l.11 ~'1elllll'l<i'el,ii'uii'ilm'l:ulii',mi')1 

3. U'l::'li1'1:1.1w'UITT Vf~'1(\!'il'l~1'LI1.J1b 1ru«t1~ rlel'111' Ll'l'l 'n1'l 'l'l'l11.J<i1,1'1U1 

el ~1,,Jel CJ 1 L?iel'l.I rlel'LI rlel'111' Lill CJ~ lllvl1 b i'J'UU1 CJU W'IJ1'1:UW'LI 5~ Ill ~,u1 b'J ru'li1,'1'LI'LI~ LL 'LI1'1'i'il ci' n1'1i "'I 

11,~1'U b ~el 1Vfci'<iru'il'l1-iim1:1.1'l::iilll'i'~i'' b~el'1ru'il'l~1'U 1'11m~'il n 1-if L<l'U'l'l1,~'U " . . 
4. Lm~m':iiifel,tJ'l~'11tJ,1tJii'uuF1:1.1Blllm1'1m'lm1'1m1'li BmiHtJ'iiuel{lll riB'LI • 

~1bU'Um'lriB'111' 

('Ill m':itl'il,n'l.lbLi'l::bbm'lll'li'lm~YJu'l'l1,.z,1'1:1.1 : wl'J~riel'111' 

1. m'l~lllii'ilmWL'11:u'111,m1:1.1im1:1.1b oLJ1h1 Vf ii'u'l!:U'li'U vi'1CJ15m·rn ~1' 11ll 

el~1,1'1i!,~el 1 uiJ b 'li'LI m~~lllvl1beln'11':ibl'll'Jbb Yl':i1 t1iu'!lel,bb~'UW1.J 1 utJ~h 1'11B~tJ bb 1.J1.J~'1'illlll'l'1B'1l1.J 
1 lllt1U':i~'1,filii',nci11 b ~'ii 1 Vfm1:1.11 bbrl1'1U1 l'J,1'U '1m'UtJWn'il1.Jn1'l ci'l11'1i:U'lit1 llli1'illll'ilt1UW'li1'1i'U 

, 'U 'U ' 

1 t1if 'U~ el~1,~m i! 'ii' b ~B'111' m1:uim 1m-U11 'il bbi'l~l'li11 l'Jl'l11:U1 llln ii',111 

2. ~Ill L Vfiltl 1 CJtJ':i::'li1'1:1.1wt16 m'l~1b u t1ii'ilm'l:1.1 Lm,nTi bbl! ~'liB,Y11' ~Ill ~Bti'u 

Lm,nTi b 'li'LI ~,ii( 1rn~B,1B,L1l'Jt11 t1~v'i1m'l'li:U'li'U/1'1.Ju1'U Lill CJih1CJi1~bBCJlll b~ CJ1ti'um'l1rn~B' 
" . " 

1B,L11'J'U bbi'l~b uB-f! 'l'l'lfi''ViVi~rl1ri''l!rl11'11u~lll~ Bmruil b 1'1\>l~ mut1 1-l~Biif B,m'lbb <ij ,-u Bl;Ji1'1i11'11'l b i'J'Uiif t1 

3. tJ'l~'11m1tJti'uci'l11'1i:U'1Jt1 'il'AmtJnm'il,ciTwVf'il,~'LI bbi1~1'1l11m1t1~b~CJ1-LJB, " . 
1'LIn1.,1VfF111:1.1'1i1m1-l~B '111u '1t1t1 Lbi'l ~ Lbm 'liU rul-111 Vf ti'uu l'l l'li1~1ilf 1u l'li'l m~YJu 'il1 nii'il m'l:u m'l • • • 
rlB'111,'1'ielci' n1'1i"'I 'l1:Ufi,~lll~'f'l'UcJ11.J b~B,1B,b1CJ'U bb'<l::~lll 1 Vfjj b<ij11'1U1~b ~B11.J b~m1B,b1CJ'U'il1 n 

" 
'li:U'li'LI b ~'ii~ Ill mm~ 1 'l ::1' bbi'l ::1u b~'il,1B' b1l'J'Um1m~ CJl-11 CJ bbl!~ m1m?i Bill 1B'LI ~11'11 ru~ bn lll~'U 'il 1 n • • 
m'l~1b U'U Ll'l'l ,m'l Ill'<! Blll'ilt11uYl' m1:1.1filll b i.'lt1 -Vm'1t1mb 'U:: bbi'l::oLJBfa, b11'J'U~1' 1 Lill CJ ~1 b U'Un1'l 

~ci1U1llfl1"i1.1~~1"ilfl"i'°fl1"i . 

1.1~JV1 riaVl LElfltl1iiil ~1fi'1 
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0 ~ IV d 1J <:>I ..l...i 1 ~ I U ~ 
4. f11'\ll'U(ii'IJ'U\ilil'Uf11111Jb ':iiN':iiNL ':itl'U'Vl~fi::t1::L'lm 'UnTmfH 'IJiltl1,'IJ(iiL'iJ\J 'Vl' 

mruvi'11tl ('ltl~ 2. 7-1) LbiWfl'lWQnLQ'U ('ltl~ 2.7-2) 'Yl1m.rCTl.i'~(iiL\il~tll.Jbb UU'VJ!lfo-S'ub~il,~il'L~tl'U . ' . 
'IJil'u~~'Vl., H.11t1 (atl~ 2.7-3) 

11.11111.d uu.-tld' ...a d11 v..: 
5. 'iJ(iib'il1Vl'U1'Vl'lll.J'll'UiUm'Uo'Yl1J :: bl'Jl'Jl.Jbl'Jl'J'U'lll.J'll'Ub'Ylil<'l'i1,1'111l.Jfl'Ulfll'J bU'U 

' ' ' 
illil'i L t1(ii-Su.if ill.Jii~11 <11'i-iim<1'Umb 'U:: -SuY1,F111l.Jfi(ii L ~'LI L ~il 1 Vi'Ln(iif\11).J b oii11 'ilii''U~'1iln'Uil cJ1, '1 m ~ il' • 

6. ~(ii 1 Vfih::uutl'i:: n'Lln l'J'1151'iW:l~l.Jfl'iil' f\11).J bft l'J'\111 l'J~il1'il bn(ii:ff 'UM ilil'i Iii 

Lb'1 ::'Vl-r'YI !'! ii'LI 'ii 1 n rn 'i ri il '111,'IJil' 1 m' rn 'i 

7. mrubi'i(iifl11wll t1V11 t1 Mil'Vl-S''YI !'Jiimbii ::~'tlii n<111' u~~'Vl ~-Sm Vll.J 1.1 il' • • 
'i1tl,1'U'11b '\11\il bL vi"'l11l.J\fttl'\111 ti bb'1::t:.i'1'1Jil"'l11l.J Lfttl'\111tl 1 Vl'\J~~'Vl '1 'Vl'i11J'Vlflflf, Lb'1:l~ mhu'Lliifl 

' ' 
'i1 l'JiO::LB tl(iiVJ n fl .f, b ~ilUil' n'U f11'i bft l'J'\111 l'J.J1 Lb'1:: Iii 'i'l'il<'iil'IJ f\11).J b~l'JU1il l'J'IJil' f11'ii111 L U'U'1'\J 
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'1(!'1111LftEJ' Lllwlfu 
12. ~tJiiiJ~,1uvl'vl1'!'1u1Yl1 un1w?1m.J' L'lf L~ CJ).] L 1JU 1 'Yl1 uvi 1 Vf?11).]B'\Jn"Jru 

" :;.J ' 

iJB,nu L'liu '!'1u1n1nnu~u LL-iumnu~u LL11~ti,1Jeinu~u Llluiifu LYiBiJB,nun1.,«mr.,i:.J,1'ilL~EJ).] , , , , 
L 1JU b 'Yt 1 uvi 

13. 1J ~nruvlil fl1"'i~ 111.t, LI'\ ~'il'~ miif B~il fl1"'i ~1.JLb U' b '11\11-*Um Vfi111 b 'ilU "J1).]~'~ 111 

11,iiumruLl'\~B,1iB~1'1 B~1~L tlu.,~L uEJ1J 
14. ~111u1EJ<i'i!Jii'fl1"W LL<i~u1mABu1u1J:.iL1ruYIB1'ilLn111au\11"J1EJ L'liu "L'!l\11 

nB?1~1'" "L '!l\11i'l1).]'1'1mnil"l"ii'CJ" L tluiifu 

15. Vf1).]~YlhiL~EJ1.iJB,L.iJ11 tJ1 UL '!l\11rl'ili'l~1~ 
" 

16. ~ 1111Vfil"J~1J1JL1JB 11 i!J1., tJ5u~ '1u (Work Permit) <i1'!'1f 1J,1u '\J"'i~ urn YI 

~tJ51J1i,1uiif m 'liif1'1J rn"J°i'.lflB1J"J).]iif 1u 1'111).]U<l B 111.ii CJ L 'liu ~1UL ~ei11'YiB '1U\11"l"Tili'!B1JWCJL ~ PJ).]ii11 CJf' ft 

iJ
~ v 

b U\11U 

<iiBn1'!'1U111fl1"l"Vl1,1U (Procedure) LLnl'lm1u nButJ 5Wi~1U'il~~ 

1s. n1"JiJB,nuerl'lfiii'EJ 1 u-*uYlnB?1~1' 1111EJVf1).]~111'!'1-;;einB 1 vJ l'Jm 1un.,ruffiiif1'1J 

'illji\J1., 1 VftJ51J1i,1uYI L~ EJ1-ii 'il' n1J 1'111).]~'iJU L\11-;; EJ).]1'111).]W~'il).]'!J'il''ltJ mru M1J b w~' bb<l ~~ 1111 i.i'il'ihu1 u 
.J 'Q 

'YtbWCJ,W'il 

19. \11"'i1'ili'IB1Jbl'l~B'il'il Ll'l~m~m LL<i~Ll'l~'il,CJU\11b VfBEJ1um11w~ LL<l~W~B111-if,1u 
" 

'il~ Li'f).]'il Lb<l~'\'11flW1J11BtJmru'lf1"J111 L i.i'\1l1 b ilurn"l"'liBmL 'lf).]'iJU'il El 1 ui'lfl1W~ rlBUi11m 1-if ,1u 
'U , , 'U 

20. LriPJil fl1)1J1111 L ~1J'l'1-;;'il'il1JM b '!'1\11Ln111:ff u'iJ1 flfl1"J°vl1,1U iii 'i),)1EJ,1U1 "Ii'~ l'\11Jl'\11 
, , 'U , 

'1U'Yt"'i11J 1111 EJ'liuVi bb'1~~111'v11"J1 EJ~1uuuVi fl mruLtl!il!lU~ b '1'1\il YI Bii1J1El11~?11 moi 'iilrn"l" Lbm '11 LL<l~i:.J<l bft El 
' v 

'!'111'JViLn111:Uu 

21. fl1"l"L~einY1ik,LL<l~nPJ?1~1,ri1,Yn,1ui1fl"'i11 (Site Office) 1m' fl1"'i'il ~iif PJ, 

1iiff1JBlji!J1'1'!'1~PJ~UEJ'il).]'il1flb~1'111l''*uv!'!'1-;;PJ'l'1U11'J'1Uf1JN!il'lf'il1Jrl'ilUi111LUUfl1"'i 
22. ~1111 i.i'ilBtJmru'\J:o).]wEJ11J1m-tl'PJ,iif u HYlri1un~1unB?1~1,-B'1m11 LL11~~111 

' a 

1i.i'ilCJ1uw1'!'1u~w~PJ).]'l1 Li'f ).]B ri1'l'11'1Jm"l"i11 ~tJ.,~?11J iiufo '1'1\ila' 1.,~w l'J11J1111iif '11u Vi1 u.,~'!'111~Ylil 
'l,J.i L '1'1\il'11!1J~Vl1,1U 

~ii1u1vn1ru~V11'ill'l"i<in11 

tJiii'1 liflW Lilffil1{~ ;hrifl 
RNP/ENV-P/P04077/RT60129-m"'"1~ 

fl.fl~il ................... !..~~.~ .......... '~.~. 
33194 

'li'l1Plll ~oJ1'\J1tyn1"il1u~.:iu.1J1 

2560 u1li"l1 "" flCltJ.a'a~.ri-Ui1JijL;jll~.fl LUJtlti 



24. ri1nu 1 ~~fob '11mtJjj~ ml.lf1!J m~'Yl'i'1" riTVl'UVl'l-ni' mn ru'i\ bb<i~'i5m'i'lil'i'1'il 

~'ll.fl1W'll'iM~ n{i'1" bb<I ~a" ~<I f11'i'Vl'i1'il1Vl bbnWUf1"1'UVl'i1'il bb 'i' ""1'1.1 w. f'l .254 7 bb<i~1.J'i'~ f11f'I f1'l:IJ'11'1 ~ f11 'i' 

bb<l~AlJfl'i'iN bb 'i' ""1'1.1 b~iN rl1'111..1Vl bb UU<'llJVl<'l'llil1W1.J w'i\'1~1'llil"<I n{i' 1"~'Y]1, 1'1.1b~1'11 nUU'il~ m~ l'N bb<I~ , , , \I 

bb UU bb {)"~<I f11'i'lil'i'1'il<'l'll.fl1W'llil"<I n{i'1, ~WU fl11lJ~VlU f1~'111il f11'i' b ~UU1 I'! f11'i' L ~f11'i'f f11'11W l'J 1U1<1 bb<I~ ' . 
m'i'1'lil,nm1m 'll w. f'l.2551 

25. Vl'i11'i'ru1f ufl1..11 'UYf il" ~'W~iifl ru<'llJ~ b '11lJ1~'1lJ lil1lJfl11lJlii'il"f11'i' b -V1'Yl1,1'U 
' 

26. ~ vi'Yl1U''IJ:il'i'1 l'lzjil fl'U "1'U ri il<'I f 1" bb {j','i\'1'U1'U bb<i ~ hfltJ'i'~'i\' 1 ~1'1rn" fl'W" 1'U 

nil<'lf1, bbn<'lm'Uu°im'i'<'f 101'i'ru~'!l 1 'U~'U~~-ru ~vi'lf ilU'Yl'i'1u 1 b~il'U nil'Ub~lJm'i'nil<'lf1, 
d ' w ... d "" .., .., .., 0 ... .., "" 

27. blJil11"Vlilf11'1f5'i''i'lJ'll1\il b<'l'i''ilb 'il'JU'i'ilClbb<l1 \ilil"'Yl1f11'i'()lJV\'Uf1<1U bb<l~'l1<1" 

f11'i'f1<1 U ~"vi ilcl" ii 1'1f5'i'i'lJ'lf 1 ~1 'U bb~ <I ~'li1" bb<'i1 'ii~ Iii' il" V\ bb<I bb<I ::1.J fu R'U<'lil 1W~'U m 'U b '!I \il'Yl1" bb<I ~~'U~ . " 
nil<'!f1".a-1 fl'i'11 L mnfi bRl'NrlU<'l.fl1W b~lJ'l11il ~ n11 b~lJil11'J'l1;;1, ri m'lf1, bb<'i1 b<'l~'il LV\ l'J b ~1 bf'l1'11'1~~1"1 ~ 
bi'ivi'il1 n m'i'n il<'lf 1"!ii' il"111il iln'il1 n~1..1m ~'11lJvi 'l1 "~" ~ vi~"1'11 l'J b~ m.Jbb<i~a 'l!;;J nMubb 'l.1111" vi ila"n1'll 

o'i''llJ'!f1m ~"'1"1w b i1'U 11>1-uvi b 'il'U 

28. fl1UfjlJ ri1 nu~fu b '11m 1 ~:tJjju~mlJmlil'lf11'lUil,n'W bb<l~ bbm '!I ~<inw'Ylu 

Ji'11..1~"bb 1VlfiillJ bb<l~lJ1\il 'lf11'l~Vl\il1lJV\'i1'il<'lilUfl!JJil1W~" bb 1VlfiillJil ~1,bfl~"flf Vl 'l1lJ~"f11'i'~Vl L ~ii 
1 {i'1mi'1~~vi mlJ ~<in 'i'~'YIUB'U b dil"lJ1'i11 n n1'l11"vi il'll il" Lfl 'i'" n 1'i' bb<1~'111 nwuU 'IJ'l11'111il fl11lJ Lii 1'!'1111'1 

bi'ivi~1..11 ~b ~"tJ'i'~<11'U"1'U bb<i ::'11 b u'U m'i'Lbm '!IU 'IJ'l111vi l'J b ~1 
.!fdoQ ""'~.,J, V'j 
'l'l'U'YIV11b 'W'IJm; : u·H1ruwu'Ylnilm1" bm,m; 

0 ... ' .., 

'i:m::L 'l<i1vi1 L uum'i : lil<iil vi'i:: l'J:: nm n il<'l'l1" 

('IJ) ~1'1J'tjV\LUV\~'IJ~ LL<i::~1'1J~~n<iu 
1. u °i,;'Vl 1 Iii' il"1.J'l~"'1'U 11.J Ei'""11iJ1 l'J"1'Ub {)1'!1mwuu<'!101'lru1.J1ilfl~b~1'!1 oV il" 

" 
\il1lJbb 1..1111"viila" n1'111 'llil" lfl'l"f11'H vi il'llil'Yl'i1UoVillJ<l'l1 l'J<l~ b B l'JV\ WUU<'f 1li1'i'rutl1n fl \111 bb'l1iJ" 'l~vlU 

" " 
fl11lJii f1 bb<I~ bb 'IJ1'Yl1" !ii'1t1f\11lJD<l ilVl.ti' l'J L 'IJf11'lD jju1i"11..11nfi nu'l11ilil1'il m~'YIU tlU'i~UU<'f 1li1'l~1.Jfo fl 

~wu 11..1u,~uu nil'Ub -V1'11 b u'Um'l 

2. nil1..11l1'lmb ufl L!l'ililntJjju1i"1u lii'il'm" 1 ~bb u 'l 'i111'lmb Ufl foil~ 'l 'W<'I n 1w 1-ff 

3. 1rlilii f11'l'!lVl ili1 l'J bfl~il"~ m ~1lJ~1.Jjju1i,11..1<1" 11.Jl 'IJ'lfofo-tiila" '111ilu°in ru 

1nfi LR l'J"~il1'il Liivi~~ b 'l1~'il1nm'l'Yl1"1'1J'!I il" bfl~il"~m 
4. u°ib 1rutJ1 nw'llJtiilfu-tiiJa" lii'il"~vi 1 ~ii~tJmruuil,nm vlm'lil"nu m'lliln 

'11'jlJ bb<l ::~ V\ 1 ~ii bb<'f "'111" bb<l~ 1vlf1'l~W~1Jb~il'IJ1 ~ b Y1 l'J"Wil\il<l ilV\ b 1<11 

5. ~m 'll\il~u~nil<'lf1" wfolJ~vi~"1'111'Jaruru1rubb<'lvi"u~b 1ru~'Yl1m'l'llvi 1L<i:: . . ' 
bfl~il,'11lJ11'J 1~ ilt1 bb<'lvi" b 'll\il'l11"~1lJ~ il1'il Liiviei'ulil 'l1 l'J 'llru::~'l() Lb Ufl L!Jri1;;i'"i.Jjju~"1u 1~bi1uil~1" 
-a'Vlb'il'IJ 

6. muri"~ bb<i 1~~i.Jil~"1u<'11lJ1a ~i.Jmruumnuei''Uii1'l11'J\il<iilvib1m~uiJu1i"1u 

~ij1u1vn1,.u~vn1lf'l'i4fl1'i 

'l.li,;'VI riafl nlflil1{~ ~1ri'fl 
RNP /ENV-P /P04077 /RT 60129-J.J1Vl~nT'i 

34/94 

~a1f'llJ ~oti1u1'l!n11t\'1uii4LL1fl 
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1. muAi.J\llLL<l m1t1fiu~,1'1..1'l1\ll L Dvivl'l..I~ 1 i.1ili.J1\ll1m1i'Jei,n'l..l~'l..ln<i"~ , \I ':JJ , 

L'Vlm::<"!i.J Lviei11-1Lfi\llA1ii.Jtlmiviiltmri~tlfiu~-l1'1..1 L'li'l..I ~\ll~-l Sheet Pile 1.J~L1!lJL\lll'J'i"B1.J~'l..l~'IJVlLU\ll 
'Vl~B~"il11ru1m1i.J<11vi-U''l..l'l!B-l~'l1-ltfo 11-1L'Vlm::<"fi.J L U'l..liil'l..I 

.K ..,,I 0 Q .... ...I 0 D Jt ...I ' "-' I ' .... d~ 
'Vi'l..l'l'l\ll1b'l..l'l..lf11'i" : 1.J'i"L1!lJ'l'l'l'l1f11'i"'IJVlb \ll'Vi'l..l'VI 'IJ"11.JB11.J-1.JB<"f-l LLfl::1.J'i"L1!lJ'Vlw-lml1.J 

;::v::L 1<11~1 L U'l..lf11':i : illfl 1l m::l'I:: L1fl1 ~1 L U'l..lf11':i'll\lltiu1u-ti mi-l LLfl:: il-l n<1 uviei 
' 

d I IW 

(fl) ~1'1.Jb'llBiJ'l'lB1'1~f11'll°1 

1. \ll'i"1"ill'IB1.Jl'lfl1'ViLA~B-'IL ~Buvimi1'll1 i.1ei~L 'l..l<"!fl1'Vi~~riB'l..IU1m 1 i~1'1..1 'Vl1n 

'Viu)1'ti11vi 1mu'lieimL'llu1 i.1ei~ L 'l..l<"ffl)'Vi~ riei'l..l 1 i-l1'l..I 

2. !'111.J~U~ Lbfl L i.1'~tlfiu~-l1'1..1 <"11 i.J Llii) tin 'i" rui'J B-l n'l..l rJ'l..lill 'i"1 l'l li1'1..1~AAflcl1 'Vl1'1.J 
d I V d I 

-l1'1..1L'!!Bi.J L'll'l..I 'Vl'l..l1f11nL'!fBi.J LL1'1..1\ll1fl\llLL5-l 
::: Q . Jf .J .,J..,. .,J I LI ::: ""' ::: d 4 

3. n'l..ll 'll\ll1.J'i"L1!lJ'Vi'l..l'Vl'l'lUf11'i"L '!fBU'VIB 'Vi':iBU'l'l-l\ll\ll\ll-lLA'i'B-l'Vlml'IL\llB'Ubb<"l\ll-l L 'll\ll 

'Vl1-l~1U~1l1"il Lfl\llrJ'l..l\ll'i"11'1 LL<l:: 1l.Jvi1~1'1..1Ln'11'illt) b 1 ~ 
4. b!'!1'1faV1::'V1~1Jtl'i"::f111'11 ~"il::iilei,"iJ1 n\ll L ~B ajLil'Vi1::1.J~L 1!lJ~'l..l~vi1~1'1..1 L ~BU 

vlBLLfl ::iii mw1~ 1u L ~L!'!1'1fa'V1::'V1~1Jtl'i"::f11l'J1~ti~ui:J'5 nu1'5iiJ~vi1 ~ 
5. '5'vi 1 i.1ilt.l~l'iu l 'Vi~~'Vi-ruu 1 i/,1'1..1L'1..11.J~b1 ru~vi1f11'i"L ~BUvlB\ll fl B\llL1fl1 
.!fd.o..,. .,. do d 11w 

'Vi'IJ'l'l\ll1b'IJ'IJf11':i : 1.J'i"L1!lJ'l'l'l'l1f11'i"b'!fBU'l'lB<"f~f11'll 
0 Q ...j O Clo d l I W 

;::v::L 'lf\1\ll1 L 'IJ'IJn1':i : \ll<l B\ll'i"::l'J:: L1fl1'1'1\ll1 L 'IJ'IJn1'lL '!f BU'VIB<"f~f11'll "1 
d 

(-l) ~1'1Jill':i'l"il1'1B1.J':iB!JL'!ftliJ 

1. <ij' \ll L ~iJ ~ L ~ 1'11'!!1 !)! L 'IJ f11'i"\ll'i"1"il<"IB1.J'>Bl'J L ~Bi.Ji;\'1 l'JlG'Vl\ll<"!BUffil.Jvi1<11l'J<"!fl1'Vi 

(Non Destructive Testing; NDT) 

2. mu~u~LLfl11-1~t1fiu~~1umu1li'lt1mrui'lt1~n'l..l.r'l..lm11'1 1'li'l..I ri~ifo V1ii1n 

U':iill'I LLfl::'i"1J-lLVJ1U':iill'I LU'l..liil'l..I 

3. ~'1..11.J~L1!lJ~'l..l~~~1LU'l..lf11'i"\ll'i"1"il<"ftl1.J'i"tll'JL~tlUi;\'11'11''i1 LLfl::~\ll~"LA~tl-l'Vli.J11'1 
LM1l'l..ILL<"f \ll-l L 'll\ll'Vl1~1-1'1u~01"il Lfl\llrJ'l..l\ll'i"11'1 'Vi-r0u~"'5'vi 1 i.1il1::1.J1.Jf11'i"'ll1l1l11 !)!1\ll L oU1vi1-l1'1..1 (Work Permit) 

4. ~tlfiu1i~1'1..1A1'i"l'l'i"1"il51l1.JLLfl::~111 Film Badge ri0mihtlfiu1\,1'1..1 

5. Yl'l..l~tlfiu~"1'1..1\ll'i"1"il51J1.J'i"Bm~1JUi;\'1 l'Jf11'i"1'-li1 iii 8~'5'vi 1 ~ilu1C11'~i1LL<"f1'1~ 11 
1viCJil-U0m1u LL<l ::~ iy\l n1'1!1J L 'l..IU 11'11'1,if 

~ ' L<Jn'llL'i"l'J 

fl./l~il ................... . 

(U1tJ1,-'t'H-ci ii'R1tJ11ii'!f) 

~ti1u1EJn1,-u~M1'llH'i.:in1,­

uW'l'I tifnri u1f101i~ 1'i1lifl 
RN P /ENV-P /P04077 /RT60 129-2J1\11l01'l 

35194 

~fl1ft11 

2560 

.,~ ..................... .L~.~ .......... ". . 
(u1.:iLU~'5'WO ii:::iJu11 

~iii1u1tyn1,-A1u~.:iu.1J1 

u'Tdvi ii11 "ilU.a'flii'~ rnu~LiitJ~./I LLEUft 



I d I I nl ... 

('il) ~1'Ulllm'lleJ;J'VleJ'<l~n1'1J'1 bill" 
·' v v .,j ' .1- ~ ' ·' .,j 1. u'l:t:?!1'U~1'Ub'il1Vl'U1'Vlil1'Uu!)'Ulllfl1'lW'U'U'Vl<lb'll\il 1 (u'Vl.1) 'llfl' U\il'VI. b'Vrn 

bb {], ri1V1'Ulllfl1 'lbb1'1 ::::ff bb ,,.,1 l'J1'1::: b ii l'J Ill b~ CJ1 ii'u,1ulii m zjei" bb1'1:t:,1u\if 1u 1'111;JU 10 eilllii'CJ i;i1, 11 u 'l:t:111--.i1' 

m'lu5im,1u 
I 0 .d I VIV I.I ....- O 

2. fleJ'U'Vl1n1'H'lleJ;J\lle:J~puLV1;J1'iJ:t:llleJ~'il\ll'Vl1 lle-in Procedure, Safety 
... u d A 'JV ~ 

Procedure LLIO:t: Emergency Response Procedure L<'l'Ufl 'U'l'l,i'V1"1 LWeJW'il1'l!"l.11bVll'l11;JLVl'U'lleJ'U 

3. {f Ill bill ~l'J;J'LJ1'1101m~-!u il lll'lleiu 1 u m'l b zjei" ri e:iviei <i' /11'1!., ~' 1 u<i1u'l1e:i' • 
.... IV I.IQ.I I V 

'U'l1'1'Vl'1 bb1'1:t:i:.J'l'ULV1mnei?1'l1' 
" 

4. {f Ill 1 '1ii fl1'lU'l:t:'q;J~foillll'lle:J'U 1 um'li111 L ilu,1u ri e:iui111 b ilu fl1'l L yj eJ 1 '1iim1" 

b oif11'il~lll'l~ii''U ~' 1 u<i1'U'lle:J''U~,;'Vl"1 LbiO:t:~'!'UL 111mrie:i?1-i'1' b yje:JeJG'U11'J.ff 'Ullle:J'Ufl1'lL zjeJ;J!iie:J"vie:i<i~/11'1!"1 
1 '1LLri~-!uillll'lle:J'U-!um1urieiui111 b ilum'l 

" 
s. L{f1Vl'u1~'lle:i' u~i;'Vl'1 vl1m'l"il'U'l"n!Jm1"u10"illllnCJ~11u m'l'lleJ1uB'4!Y11ll 

vl1,1u bb10:t:m'lufiu'1\ ii\1 Lil fl LnM L 11101un Lou 1'1ii'u~WuL111;J1Lb10::: ~u nu'1\,1u'Vln l'l'U~'il:t: L oif 1"1vl1m'l d.J , , \J \I ~ , 

u5llii,1u b zjfl;Jlii"il b yj e:i 1 '1 b1i"1m1;Ju10"il"1nl'J1 u m'lvl1,1u 
... &I I.I .::J .:II .. 1 .r+, ~ 

6. ll1)1'iJ<'f"il'U'l11'JiO:t:L"ill'Jlll\l11'Ul'l11;JW'l"iJ;J'lJ"iJ' Ll'l)"iJ,;Je:J LLIO:ti"iJ u mru'\11 b 'll b 'lJ fl1'l 

1111L uu,1u Lllll'Ji'.iL{i1111u1~'llei'u~i;'\ll., L t1u~1'11u 11" 
! . {JM blll~CJ" Lb1'1:t:lll'l1'il<'l"il'U"iJumru?i1111-!u b 111-i'lmou b yj mill~ l'J;Jl'l11"w-i'ern 

?i1111fob11101um1lu \ii',{j •• 
'lri \ii'rn wfi' ?i1'rn~ 111. u'il'u~m' fl1'lll11'1"ilm:t:l'J:::b11011 um'li111 L iJu,1u 

liie:J L zj"il" Lill CJ n1'lu W<'f 1'U'll"il m1;J11"ifo Lb<i::: Lll1~CJ;Jm1 "w-i'ei "1'" ii'uil l'l;J"il i;i ?11111m'l" L Vi;J'l1'1l • 
i'i<'I L .YHu'iiu"il{W1111.i11M1uu'l'lL 'Vl1?1101'lrun CJ 1 uVf "il,~u 

u'l:t:?!1'U'll "il 1'111;J11"iimL<i:t: Lll1~l'J;Jm1"wfa"11"ii'u 1.,,wl'J1u110111~"il 

?1muYw1u1101n<'I bA CJ' 1 u m'l{f Ill Lll1~CJ"'lriwl'J1u1MwCJ1u110 "il ~1,u "il CJ 1 l'l'U ?i1'l"il' 111 u'il'u~ 
o Q I d..i .d I <V I I 1111 -

\l11b 'U'U,1'U llliO"illll'll'l'':i:t: l'J :t:b 11'11'Vl;Jfl1'lL 'll"iJ;Jlll"iJ fl'U'Vl"il<'!'fl1'1l blll;J 

bl'l~"il,\ii''UbWfi'i:.J'Ll'liiLL'1' (Dry Chemical Fire Extinguisher) 'il1'U1'U 

2 'qlll ?i1'lfl,11lu'il'u~u5u'11,1ulll10eJ"1WCJ:t:n101 
Ll'l~"il'll1'l1'ill"1U~;J1run1'I! (Gas Detector) 'il1u1u 1'llM1u'il'u~ • 

.... ~ _1-f QI d 4 ""' .... "i d 0 
lllllllll,U11'J Lll1"il'U LLIO :ti'l11b1111'1 flVl'l"il Lbi:.J,l'l"il'U fl)\il'U'lb1 ru bill l'J'l"il'U 'Vl'Vl1,1'U 

liimzj"il" Lfl"ilumii'uu~l'l1'1.f111'J'U"iln bb10:t:iif"il,U'l:t:?11u,1uii'u Gas Control 1m~m'11mm1;J\ii''U'll"il'n1'1!'1 • 
1 uvi"il'11ru:t:Vl1m'llii m zj"il" L yj"il 1'1m1;J\ii'1.1"ilCJ11.1'1!1'~ ri11111.1 M LL mm{], L 1101 L~" lii'1.1-li'1.1?1 "1'll"il''11.1 .. " . 

.!/do ... ""'.Jo 1.d ''""""' 
W'l.l'Vlll11b'l.l'l.lfl1'l" : 'U'lb1!"\J'Vl'Vl1fl1'lll1'1b'll"il;JVJ"iJ<'l'fl1'1!'1 L\11;J 

~il1u1un1n.ii111'1'1fl'l'4n1'1' 

uli;''VI n'afl Lilftr:n{~ ~1ilfl 
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~1'W11~~B<l~fl~B~'lfill • • 
(il) 

1. ~lll1 Vfi'lm'lill'S1'il<'IBu<'li11'W'lfBnmL ul'l 11' LL<i:JBtJmru1Ufl1'S1.lfl1 Vfmi1 u • • 
<'li11'W~'W{m.J 1-ii~1u riBm~u~1'U 

2. ill11'il<'IBUb.JLVfiJ~~n!i1'1f11~ 'Vl1Bl'l'UBl'lb'U'S:ll'l:l~'il1'i1Lfl\llel'Uill111'1'il1flfl1Wfl~B . . 

3. l'l1Ul'lU1Vf~tJfiillj~1'U<'l1U'VIU1nih.tfo 'SB~LVl1vl'UCJ1~VlUilu LL<l:l Ear Plue , '\I d;J , ::> 

Jfdo"" - ..Jo 1 11 

~'U'Vl\ll1L'U'Wn11 : UoL1tlJ'Vl'Vl1fl111'1n'VIB<l~<'l'SB~'!J(i1 
" . 

):ll'l~L1a1ii'l1LU'Ufl1) : ill<IB(i)):ll'J:JL1<111'1n~Ba~ci~m'!l!i1 • • 
('If) ~1'U11~~Bfl~ n1'llbn i\' Lfil'I~ nrnl1 l'i1'St\jtJLi1 l'l~'U "J 

1. u~,;'VI., iii B~U'S:J<'f 1'1.11tJ1J~V1u11'1~1'1.1 L-ii'1 '!I B~ wuumn1'SrutJ1i1 fl~ LM 1'11-ii B~ 
" 

ill1U LL 'U111~~Bci~ n1'1Jl'i'S1U'!l1 tii'!I B~ Ll'l'S ~ n1'J L ~ B'!IBVl'J1UotlBU<l 'S1 l'J<I :l L~ l'l\ll'S:JUU<'f 1l'i1., tlJULil I'! 
" " 

w\ 1 LL 'VIU ~ 'J:Jii1um1uii fl LL<l:l LL '1.11V\1~\i(1'1.11'111UU<I B lil.fi' 1'11'Wfl11U5 utii ~1'1.11ni\' 'Vl1 BB1'il n'S:JVI u nu 'S:l\J u 

<'11li11tlJtJlnl'l~'WU 1 'WU'il'iJU'U rlB'U L-ii111'11 L U'Ufl1'S " . 
2. u~,;'V\., ilf B~~ Ill 1 Viii L-ii'1'VIU1~1'11U l'l" fl1 'Svl1~1'U'!IB~u~i;'wrrn 'Vli/1 B ~1~ 

1ni\':ii!i1 L ~B 1 VfiJl'!11U'J:llJ !i1'S:ll~U1 n:ff 'U 'S1U~~ fl1'Jtii!i11l11U i:Ja n'S:l'VIU el'U L ~ B~U1'i11n fl1'S11~~B<i~ fi1'!1 "1 

·LL<i:J'Vl1 n'WuU tyV11V11Bm 1u Liil'IV11mnill:ff 'W 1 Vi L ~~U'S:J"'1'1.1~1'W LLm '!JU ty'V11 L!i1m ~1 
..J 111' .,..:;_,,..., VVo .,...., .._. 

3. LUB11~VIBfl1'!1l'i'JW'!l1\llL<'l'S'il LW1.J'JBl'ILL<l1 \llB~V\1fl1'Jt1U!i1'Ufi<l'U LL<l:l'Vl<I~ 

fl1'Sfi<l'UiJ~~Bci ~ fi 1'!15'S'SU'!l1 tii1 'LI LL~ <l:J-li1~ LLi\'1 'ii :l ilf B~~ LL<! LL a :JU{~ fi'W<'I i11'W vl'Ufil 'LIL '!I ill'VI 1 ~ LL<I :l vl 'LI~ 
rlB<'l~h~i1m111 mni\' Liil'l~nu<'li11'W L~U'Vl1B~ffl1L~Ui11 l'l'Vlii'~riB<'f {1~LLii'1 L<'l~'il L\lll'I L ~1 Ll'l'efl<'f 11~1~ 1 

~ bfl (i1'ii1 n fl1 'Srl B <'1{1~ iii B~'Ll 1BBn'il1 nvl'W~1 Vl'VIU (i1 'S1U ~~(ii (i1~~U1 m~ B'U LL<I :J <i' i:yii' n1'1ru LL '1.1111 ~ ~Bci ~ 
fi1'1Jl'i'J'JU'!l1tiit Vl"'1"11t1L~'LI1\i(-a'ill L 'il'U 

.&'do... """ .J'd I llV 1 VQ QJ I _()' .d 
~'WV\ill1 L'W'Ufl1) : U'JL1tlJ'W'UV\11~VIB<'i~fl1'!1 n<ILl'll'l~n'UVIB"'1l'i1'S!\j1J bill'IB'!.11 

'S:ll:l~L1<11f1l1LU'Wfl1'S : ill<IEl!i1'S:Jl'l:JrlB<'l{1~ 

('ll) ~1'W Commissioning 

1. ~u5illi~1'U L 'U'!Jru:Jffi-iin1'!11'WL\ll'SL'il'U1<1B1m1'li111'1 t 'U~Bci~n1'!1., 
ii'l1Lil'Wm.,~1l'ln1'1J iilB~<'l1ut<i~tJmrullB~n'WLiil'I~ L-li'W Ear Plug L'U'!Jru:JtJ5illi~1'U 

~'W~ii'l1LU'Ufl1) : 'U~L1ru~tJ<iBl'ln1'!lbLmL'il'UEJBn'il1n~Bn1'iJ"1 
'J:ll'l~L1a1ii'l1LU'Wfl1':; : '!ltlJ:J~vl1fl1'S Commissioning 

(ru) ili1Ul'l11UU<IB!i11i'l'ILL<l:lfl1'SUB~n'WBilliL'Vl\ll'il1fl'Ul'll'l<I~ 3 • • • 
1. fl1'Stii li1~~{!1 l'IL~B'ULL<'l1i1~w\1 LL 'VIU~ LL '1.1111~~ vci~fi1'1J LL<l:l L 'UBTI 'Vl'Jfi''WVl1 'W 

~ii1u1t1nT'iti~,..,1"iLt1·Hn1"l" 

u1,;,., fiflYl LDfl01i;'I Q1flfl 
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·flfl'lftll 
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(1.J1'1LUfl1'111.Jn ft::tllJfl .> . 

. -~ '·' 
~.U11.11qJn11l1u~..:iu·u1 _;,."" 
" '"":"-:. 
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------------------

(ru) F11 'i''!l'UU1l'JLLm:m'i':5'111 bnUvi'ila~ n1'!1"1 
~ 

1. ~\ii bnuvi 81 uii' ni,iru::~~-ru L 'Vll.111iif i;i n<i ~ H nuu~i;''Vl., LL<l:':'il:: iii'8-:i \11LL<l8Ei1-:i ~ " ~ d .,,. .d ..,. .,.. . u r 

b VHJ'Vl<l f1 b<l EM f11'Hf1\ilfl11lJL<'I fl'Vl1flf11.J'Vl8 

2. iif 8-:iu-rufo ~'i'8-:ivl8 1 miif w\>luti8'U~'il::i11vi8<i-:i11-:i 'i'1l.l~-:i~\il'V11!.JU mru 

'11'Vl-r1.J'u'iMtl'Uf11'i''l1-:i'Vl<i1fl'!l8-:in8-:ivi81 'U LL 'U1vl8~11-:i b U'Uli1'U L .yfo 1 ~LL 'UL 'il-i 1m'i''1'11i:Ja1::V1-l1-:ivi8nu1iJ 
~ 

3. m1Gi~fiuvi'u~V1ii'-:im1ti8a~1-:i 1~u~i;-'Vl., bnu1<1111!ii1-:i~ -;111ii,'ll1.1::11<ie.J81.1 
' I " 

!ii1-:i 11 ~L~fl1.J~'ilfltl'iJ'iJGi-:il.l'il1.J.yi'U~ 
4. F11uF111~-ru L V11111 ~L~1.1-:ivi'ilii-:ifi1'1fl'i'>'i'11'll1~ 8 Ei.m111 uvi'u~~1iif nu 11 L 'iii'il . " " 

iJ~ 1 I.I I ~ ~ ~.Jf dd.cilQ J I.I 1 !'f J' ...I I 1 
b 'UL'!l'1f18<'1'>1-:]L 'V11'U'U 'Vl-:]'U1'1'U'Vl'Vll.lf1'ilf1'i''>l.lf1'il<'l'i'1-:i 'UL'!l'1'Vl1-:]'1'U'U'il::8~ b 'U1'1'U'Vl11-:] 'UL'!l'1'Vl1-:] bb<i::m-; 
Q. ~ d 1 I d..i.... I V 1 V.Jf ..,j,.. "" 1 I I ~ d 1 ~ 
i;,111 i;i-:i bflW-:i'Vlmfl'il'>Til'i' u•1n-:i'Vl11 n'il m111n8<'111,'il:: '!11'1'U'Vli:.l'l'il 'i'1'il'>U'i'n ru 'Via 'Vl1,'1'U'UL 'Vl1'U'U b 1'18 111 

Lii 111ri11111.Ja8111.ti' fllii'il ~~'1'1\l'il 11 i.J-m 
JI.do - .Jf.d~ U "'" I I.I I IW 

'W'U'Vl\!11 L 'U'Uf11'> : 1'1'U'Vl Lf11.Jf18'1'1~ bb<i::U'i'b 1 Wf18<'1';1-:] LL 'U1'Vl'iJ<'i-:]f11'1!., '!18~ 

'l'::fl::L1a1~1Lilun1'l' : i;ia'iJm::fl::nmn'ila~1-:i 

( 4.2) l.11\il'l'fl1'>~\il i;!1l.1'1'l"l'il '181.Ji:.1'1 f1'i::'Vl1.J~~ Lb 1\ilfl'ill.I 

.J ~ 
<'l'11'U'V1'1'i1'il1\il 

'iilf11'l''1'>1'ill\il 

.J 
1'11111(1 

<s> 'l'::EJ::b1<i1~1Lilum'l' 

afi~!.J~L'Vl\>l 

m'i' L ~ uu1 fl 

Ji'...11 II I IW 
'W'U'Vl n 8 <111n:: u u 'VI 8 .,, m '11 ., 

uuYi mL<i ::a'i'i.J '1~~f11'>Lii111 'ilU~ L 'Vf '1 -;1111 iJ ii-:i • • • 
'11 b 'VI '1 'jij f11'Hb ITT '!I Lb<l:: fl11l.lbi1fl'Vf1fl~Lfi\ii!ii8 • 

m'1 'i'f11'i"u8-:i nuLL<i:: LLm '!li:.ia m::'Vlu~' Lb 1111ti811: 

m'1'i'f11'i'~\!1'11l.1'1'i'1'il'181.Ji:.lam::'Vluii1-:iLb1\ilti811: 

(6) V1'ti111~1u~uil\il'!l'ilu 

l.11'1'i'f11'i'U8,tl'ULL<i::Lbfi1'!1i:.i<im::'VIU~-:iLn\ilfi'ill.I: u~i;''VI fi'm:j L8'181{'ii \i1n\11 

(7) ~u1.J'i::111ru 

fl<ll~EI .•.....•...••...•. 

mi;i1n11u 8-:inuLLa:: LLm '!li:.ia m::'Vlu~-:i Lb 1111ii'811: 11118~ "l u-:iui.J'i'::mrum1n'ila~1' 
mi;,1 f11'i'~\11'11l.1'1'i'1'il'181.J i:.i<im::'Vluiii-:i LL 1111fi'il11: 11118~ "l u,ui.J1::mrum1ti8a~1-:i 

(u1v1;'11.:i°tf 11RJU11011) 

~~1u1tm1;u;~1,.1ft;.:in11 

\J~,;VI rlaofl Ulflil1{oti 4°1fi'fl 
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(8) rn'i\J'i:aiiul'l61 

1J 1,;''VI '1 111Ll1'1lel11 <1.:i1w:rn f111tl 5iJ?i mu LLl'I u\J 5 mi f111 '1 Iii '1 el '1 'i1 uil ty'Vl 1 'ltl '1 'Vi fl 

LL<i::-iimauel LL ti:: .; mhiJ n.:i1t1t1LEJ1J1 l:JLLf;l:: LLl'ltl'Vl-r\'1i:.nmo'l'llJ'!f1 M LLf;l ::~.:i LL 1111.'i'eiu '1.:i'Vli' m::<1ei-:i 

'1-:i'Vll '1'!!'1'1.j~ fl'llJ~1n'i11'1li' -l-l1tl n11U fllJ'l lill11'Vlfl'l1lJ LL vi'\] 1::: L 'VI f'l1 'VI tHL<i:::<l1iJ rn1t1flt:iJ::fl'l'llJ f111fl 1 tl1J 
~ ~ ~ 

n'ilm11'1<i.:i-:i1t1V1n 6 L'1<1t1 • 

3. tu:.i'l.Jtl~min1'itlh'1.J~.:itt1111~ei!J b'l.J'i::EJ::v'11ttl'l.Jn1'i 

LLl'lt1'15mim11"11t1~,LL1'1.'i'ellJ 1t11::<1:::v11Lilt1m1 tl1:::nei1Jl"i1<1 2 LLl'ltl ii'l1CJ'1:::L~Cl'1vl,tf 

3.1 tt~'l.Jtl~mi n1 'itli' Ttui.:i m.J tti;i ::n1'iiia1'1.J~1 !J'll ei .:itl'i::'!J1'!!'1.J 

(1) 'Vltlnf111LL61:::L'Vl1111'161 . . 
f111 vl1 L Utl n1'l'l:t:1J1J vi eJ ci-:i fl 1 '1! '1 '11eM1fl1-l f111 'i1::: ri eJ 1 Vi L n '1fl11 lJiYt1fl-l.;eJn111 i' 

Yi'1',,1tl~' 1 Wl1flf1111'1~111fl'l:t:LL'11vlvh eJ111'11'Vlfl'l1lJ LL'1:::f111W\l!Jtl1Lf'l11'1'iin'il1 t1\J1:::L 'Vlf'i "'"·l'1vlm ~ei-:i . ~ 

1i-:in'11nV11' Lf'l11'1'iiri'i11.i <1'l1u ei ~1' 11/11111u 'i11nm1<11'l1'il l"f 1mP111'1'iin'i1'1'' Au LL<i :::fl11ufi., L ~t1vl ei 
~ ~ 

1fl'l' m1 11u~-:irn1v11 L ilt1rn11"11t1u1:::'lf 1'1'uwt1cr LL<i:::rn1iici1t1 ~1 U'11 el-:it11:::'111'lf t1 1'1u11 uw'111'llt11 t1 

~tl~fi n1'111J1-:ici1t1cY-:iiifl11lJ'i 111 n n-:i1<il"f1t1 fl11lJUf;1 el.in Cl 'i11nm1ci-:i n1'1! '1 1"11 CJ1:::1J1JvleJ <S-:i,J1 L i'lt1 iii' el-lii 

.1~ ~ ·' ~ ~ ' ·' ti 1 .!' .. .. "' v LLl'ltlu~1J\ilf111 u1:::'ll1l1lJ1'1tlD 1'11J u::: 1:::'ll1'lltl tl1'1tl'VI L 1'1eJ'l11J11lJuty'Vl1 l'lf;1fl'l:t:'Vl1J LL'1:::'11ml1t1mL t1::: 

'i11 n'lllJ'lftl~ Ln '1~t1mtl-r1Jt1~-:i LLm '11 LLf;1 :t:1J11L 'Vl1D ty'Vl1vl1-:i 1 L ~el 1 Vit11:::'ll1'llt11t1«t1~iifl11m-if1 h fli11 Cl 

A11u'i 111 n n-:i161 LL'1:::iim1uiYt11 'il L~ <11n1J m'lv11 L ilt1 m1LL'1:::1:::1J1J m1u\J<i ei111il <1'11 ei-:iw1J1Jvieici-:in1'1!'1 

(2) 1111!1\J'i:::a-:ifi' • 
1. L ~m i'lt1'liei-:iV11-:i 1t1m1~m'l111:::w)1-:i 1fl'l-:i rn1 LL<i :::\J'l:t:'ll1'llt11 t1 f11'll1~1-:i m1-rui' • 

LL<i :::m1u L ;;f 1 h m11 Vi-iieifi.i L ~ti -ii m;JmL<i:::-iim?1t1mL t1:::1111um:::1J1·1.m11iici1'U ~1lJ 
2. L~eJ?l~1-lfl11lJ'1'lJW'IJIT~M'1JeJ-:i1J1,;'w1 n1Jn!1uu1:::'ll1'll'IJ ~U1'lllJ'll'IJ?l'11D'IJ LLf;1::: • • • 

'VIU1 <1-:i1u~ LM <11-iiei-:i 1 'IJVleJ-l ~'IJ'l1lJ~.:jflf;11 Clfl11lJ'i111 nn-:i1'1'11eJ-ltl W'll1'll'IJ 1 u«u~ 
3. L ~eici-:i L?l1lJ LL'1:t:?ii11J?l'lf\J 1 VlA1LL 'Vl'Utl1:t:'!f1'll'U 1'W«'Wml"it-ii1miici1'U~1lJ1 'Wf111 

111 LL'1 LL'1 :t:M'1\il1lJ\il11'il?leJ1Jf111vl1LU'U-l1'U1fl1-lf111 • 
4. L ~ei?i1111111um1'il aeiu m1v11Lil'W-:i1'W'11ei-:i1A1-:im'l 

(3) miuL il1'Vl:i.i1mL<i:::«u~v11L U'Wf11'i • 
fl'leJ1JA<iu«'W~-rf'lii soo Lu1111 'i11mL u1r\-:imn-:iLL'U111-:iviein1'!fo'l'llJ'!f1?i nl1uLi'11'Vlm CJ • • 

.::!t 1d O <V 11 q V ..... .::ii 1d O ""'- ..! 
fleJ '!flJ'!f'U 'VllJ'VI 5 \il1U'1L'111fl'U'Vl'l-l eJ11..f1eJfl111'!f1 'il-:i'Vl'Vl1'1'!f'11J1 'VllJ'VI 1, 2, 3 \il1U'1\il1?i'VID 'll:l.J'!f'U'ileJ:l.J\'1'1 

' \I ' \J ' 

LL'1 :t:'ll:i.J'll'UL ~11'11::: <11 L Ylf'IU1'1i;i1U '1'ileJlJ\'1'1L~11'11::: <11 el1 L.frntl'11 nLL111-l '1-l'Vll '11::: Cl eJ-l LL'1 :::?\ '11'\.I • 
ti .. il ~ d~ 

1:t:fleJUf11'l'VleJCI 'U1PllJPln1'11 
• 

~rl°11.J1EJn1'l'U~'\11111fl·HnT'i 

1.11,;,,, riaYl ~E1aa1ii11 ~11i'A 
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(4) 15i;l1LilunT'i 

( 4.1) m \il'in1'iU!l~ nubbi.'1 :aui'l 'll1'li1 m:::'Vlu 

1. ~ \il 1 Viih~uu n1'i 'i'UL ~ !l~ fa~L ~ Cl'W L~ CJ1 tlUfl11:1J L~!l \il ~!l'lJ'IJ !l~tl 'i::: '!f 1'!f'lJ fl'lJ 

Lil!l~:IJ1'il1nm'i'll'lllJ'lJ1 Lfl'i~n1'i LL'1:::L 1~bLm 'llUl\!'1111 L\ilCIL ~. 
2. ~ l1l 1 Viiirn'itl W'IJ1i.fo'll'u5L Yim1'l Cl LL'l11fijj!l n1'i'i~~UL '111\ilil nLQ'lJ'IJ!l~·'!f:IJ'IJ'W Lbi.'1::: 

'IJ , , 1 

'Vl:IJ1Clbi1'1J L 'Vl'if('l1Vi Lb{j'~b 'lllliJ mruLi'ilil L '11111J~nLO'lJb~CJ1nuwuuvi!l?i~ n1'1!li'i'i:IJ'IJ1ML VltlU'VIU1 CJ·'1'lJ lii1~ 'l 
'tl:IJ'!f'lJ t u«uvl'lnii' LA CJ~ bbi.'1~ ~~i.'1'lJ h 1.i1u'li!l~'Vl1~m'ii>ll1llii!l~!li.'11'i'li!l~'Vl1~111l'li!l~'V11~'Vli1~ iii'~ fli !l L t1ii' 

b {)1V1u1~tl'i:::'!f 1.i:1J~'W5'1J!l~ Lfl'i ~ m'i 

L!lni.'11'i'Lt:WLL '111 

u1 CJtJ'i:::'!f11fo'll'u5 
v. 
1'J'lJ1'll:IJ'll'lJ " . 
n'il n'i'i:IJ~'W 'l ~i.'1!l lilflii'!l~nui'lil ~tl'i:::i.'1~R'IJ!l~:IJ1\il'in1'iiii'~n'111 L iJ 'lJ ~'lJ 

3. i.'1i!ui.'1'W'Urn'ivl1 Luu n'\l m'i:1Jlii1~" 'IJ!l~'!f:IJ'!f'lJ'Vl~!l'V!i.i11n1'W1'W«u~1111:1J f111:1J 
' I ' 

L 'Vl:IJ1~i.'1:1J L 'liu rn'i11:1Jfi'iln'i'i:IJ\il1:1J L 'Vll'ln1i1tl'i:: L ~ru l'Wi<11Al\!'ll!l~'tl:IJ'IJ'W n1'ii.'1i!Ui.'11i'Ui;\'1urn'inW1 

i;\'1u rn'i'Pimn i;\'1'Wi.'11li1'ill.l'j'll LL'1~?11li1'irutl'i::: LCJ'l!tl!ii1~ 'l b \'Ju iil'W 

4. Lt:W LL ~1ii!l~i1'1i11i.'115b~ Cl1 nu n1'1!li'i'i:IJ'!f 1 M bLi1 :::fl11:1Jtli1 !llilii' CJ i.'1~1~fl11:1Ji 
l'l11:1J L ii1 L '\l LL'1 :::f111:1J b ~mYuliim:::uu LL'1 :::!l~Rn'i Llil CJ1.i1'lJ~!ltl'i::L.f1'Yllii1~ "I L 'liu n1'i 1 Vlfl11:1Jib~ Cl1 nu n1'1! 

!i'i'i:IJ'IJ1 M ii!l~i1 n1'i\il'i1'\li.'1!JU LL11:::tl11~'i'mnvi!l?i~ n1'1!li'i"i:IJ'IJ1 M fl11:1J'11f\ f;\!'IJ!l~U1 Cl L~ !l'lJ LL 'lJ1vi!l 

'liil~'Vl1~ Ml1llii!l'i:::V1-i1~'ll:1J'lf'Unu Lfl'i~ m1m1L;.i mL ~1ii!l:1J111.i1mL1.iu'll'u 1 utlf\1 b \'Ju iil'W . " 
c 4.2) :IJ11il'in 1'ii>'i1111i11:1J\il'i1'\li.'1!lu 1'll1 n 'i::'Vlui:i~ bb 1i;ia!J:1J 

iii''llilm1'ili'lil m1:1Jfil'IL i1u '\11 ntl W'll1'1f'W L~ C11nu m'ivl1 L ilum1 

nfi:IJLU1'Vl:IJ1CJ • 

~r.i1tJ1vn1ru~'K1,-lfl'i4.n1'i 

\J*'VI ri'aYJ Lililil1{'ij ;i°11i'\JI 

RNP/ENV-P/P04077/RT60129·U1"'"°' 

'i:::uuvi!l?i~n1'1!"1 

~tl 1'll:IJ'll'lJ fl'i'1 L~ !l'lJ Lbi1~ i.'1m'Wtl 'i::nmJ rn'i ~ !l ~ 
" . " 
tnii' LA m« 'W~ ri !li.'1~ 1~"i~uuvi !l?i ~ n1'1!li'i'i:IJ'll1 ML 'W'i:: Cl:: 

500 bl.J\il'i '\11nbL'lJ1vJ!l?f~n1'1!"1 (\ii'~~t/~ 2.7-4) 

t/1:: LiJ 'Un1'i'i'u~'li11i.'11'i fl11:1J~ fl11:1JL ii 11'\l L~ CJ1 tl 'lJ 
" " 

1m~m'i ;.i11m~'Vluvfli;\''i'uLL11::m'ibLm 'll m1:1Jfil'I L i1u 

ii !lbi.'1'lJ !l Lb 'lJ~ bbi1 ::ii !l ~ !l~ L ~ Cl'lJ~ ~L 'W n ~ lJ i.'1fJ1'lJ 

tl'i:::n!lum'i~ !ll'J 1 uil fl:IJ!l\il<11V1m'im 'Vlm1'll ~m vHu " . 
~u!l{lil bL11::~tl1'1!:1J'l!t1 'VIU11'J~1t1 i.'1mi1t1/!l~fim " . v .J 
bLi1~tl'i::'ll1'll'W L 'UW'U'VI 

1 fl#~ 1 uu LL .. n'll !l~'i:: l'J:: 1'11 b il 'Wm .. 'Vli:i' ~'\11 rnTu 
l'i1Lilt1m'i 5 lllii!lfl~~ lili1!l\il'i:::l'J:::nml'i1bilt1m'i 

'i1:1J!ll'J b 'W~utl'i~mru1'11L il'Wm1tl'i:::'i\'1ll 
" 

40/94 

fjfl1fl1J ~,j1'U1q!f11'ifi'1'Ua~LL1fl 
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(5) 'l::1:1::b1a1!il1LilunT> 

3J1!'1'lnT>U<M ri'uLLa:: LLm '1J11.Ja m::'Vlu~~ Ln i11il'm.1 : !'la!.lm::1:1::nmill1L ilu m'l 

( 6) VIU'lCJ~1'lJ-r'Uil \11'!1!.l'U 

m!'l'lm'lu!.l~nmLa::LLm'1J11.Jam::'Vlu~~Lni11'1!.l:1J : u5,J'Vl ri'm:j L8?181{'ii '11ri'i11 

l.J1t1l'Sfl11MV!t111l.JM'S1'i\l'1B'Ut:-J'1fl1~VltJ~.:JLL1Vl~tll.J : u~,;''Yl fi''1~ Ltl?teJ1{~ ~1flvi 

(7) ~'U'lJ'i::3.11ru 

3J1!'1'lm'lu8~ ri'mLa:: LLm 'Vli.J<i m::'Vlu~~ LL1i11'18:1J : 'l13J 8 tj1u~uti'l:::1J1ruill1 Lil um 'l 

'lh::'11i'J 

:IJ1!'1'ln1'l~\11!'113J!'l'l1'il?l8'\Jli.J!lf1'l::'Vl'Uii~LL1\11i\'83J : 'l13J8tj11H'U'lJ'i::lJ1ru\1\1 L '\l 'lJ n1 'l 

'lh::'11i'J 

(8) n1'ltl'l::Lii'Wl.Ja 

'\J 5,J'Vl "1 111L?l'lJ8'l1 l'M1'1Jli.J!l m 'itl :ii '\J~ !'113J LLll.J utl:ij '\J~ n1'l "1 !'I '18 \11 'il utl '!J'Vf 1 'ltl<'i'l'l fl 

Lb!l ::'118 L?l'U 8 LL u:: A mi'1il' n~1'\J'IJ bCJ'\J1 CJ LL<i:: LLli.J'lJ'Vl-r'W CJ1 n'l5'l'l:IJ'1!1 ~ LL!l ::~~Lb 1 i11'183J ~~Vl1\11'l:: CJ8~ 
~~Vii' \11'1J!l'\J~ n'llJ5'ln'ilTiiK ~~1'\J m'lil fllJ8!'1?11Vlf1'l'llJLL t-i~tl w L 'Vll'l 1 'Vl CJ LL<i::rl1il' rn1'1JflUl::f1'l'l:Wn1'lrl 1rl '\J 

' ' ' 

3. 2 bbN'IJ 'lJ ~ u~ n 1'l~1u fl 1;i'lfl'IJ1 :iJ v bba:: l'l 'l 1 :u 'lJ a fl 111.0 v 
(1) Vl~nm·m;o::LVl!llll.Ja · 

1u'l::1'.1::\1\1 L ilu m 'l'ii1CJ01'1!"1 'il ::il n1'l !'l'l1'il?l8'\J ?l!.J'U?l .fl1'W LL 'IJ1vl !.lci~;; 1'if "1 LLa ::'l::'\J'\J 

fl113Jtl!l8\11.ri'CJ8tjLU'lJtlW'11!'113JlJ1!'1'l_li1'lJ ASME B 31.8 LL<i::m!'l'l_li1'lJ~'lJ1 ~L~CJ1'1i8~ Lvhi1~m'l 
\1\1L '\lu bfl'l~n1'lilf1113Jtl'18\11.fi' l'.l~~~\11 81'h~ hn!'113J 81'ililn1'lill1L '\lum'l'li83JbL'if3Jvl8ci~o1'if "1 muiLn\11 

n1'l~11 Vl<i zj~ ii'il n'l'l3Jvl~mh181'ililii.J<i nW'Vl'\JA 8?1'1J.fl1'W'1J8~'Wil'M1'\J LL<i::tlW'1!1'if'lJ~8 CJL 'IJ'U5L 1ru ' . 
1ni\' LfiCJ~ 1~ 'lJ8n'il1ntl1 'lJWCJ:: \1\1Lil'Un1'l'Vf1 n Lfii11ilU~ L 'V1\llvl8n1'if~1 zj~81'il<i~ ii.J<i 1 ~Ln\11eJ'lJ!'l 'l1CJA8 

ti'l::'1!1'if'lJ~iKru'il 'l 1 tlm 'l13J~~~~8~'U5L1ru1ni1 Lfi l'MLL 'IJ1vl 8'1~ 01'1!"1 LLli'111!.l m?I Lil !'IL 'Vl!'I n1'ltUvl~ n ~Tl 
... 'IJ 'IJ \ 

'il ::81'./ L 'U 'l:: vl'U ~ 1 bbA L ti 8~ 'il 1 ntl w b~'U iii 1'\J f1113Jtla 8 \11.ri' CJ Luu-if 81'i1~LCJ'IJ8~tl 'l ::'1!1'1!'\J '\J1~ih 'lJ 1 u~u~ • 
vi1n1i.iil:1J1!'1'lm'li:l8~ nu vi'~ i!u bfl'l ~ m 'l~ ~ ~ i11'Vi1 LLll.Ju ti :iju~ m'l ~1 u81~18u1:iJ mL<i:: m1:1J ti <i 8\11.ri' CJ 

L fl 8tl' 11titi:ii~8 ~1~ L fl~~ fl~\11 zj~,:: L -tJu m 'l!l \11 f1113JL~ CJ~ LL!l ::tl 8~ rl'\Jli.J!l n ~::'Vl'U ~1'\J 81~18'1J1:i1' CJ LL!l:: 

m1:1Jtl<i8\11.ri'1'.1~81' Ln\11:ff u 

(2) ol!'l~tl'l::!Hfl 

• L fl 8 '1 \11 fl113J L~ CJ~ LL!l ::tl 8~ rl'IJ el'IJ!'l'l1 mL<i::8U~ LVl!'I~ 81'il Ln !'l:ff ulli 8 'Wil' n~1'\J 
' ' ~ti ii U~~1'\J LL!l ::ti'l::'1!1'if 'lJ~iK tu'il 'l~1'\J 1 tl3J1 '1~8~8~'U5L1UI1ni\' Lfi l'.l~~'IJ ~\1\1 L U'IJ m'lci ~ 01'/J'IJ !.l ~ 

\J ~ OJ 'U 

bfl'l~n1'l 

fl<i~a ..................... . 

RN P /ENV-P /P04077 /RT 60129-U1 fl'S01i 

41/94 

'lfl11'11J 

2560 

,..,..v1,~ 
ft'1~CI ........................................................ . 

~ii1u1tynT'ili'1t.1~<iu 1 
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""'"':ol 0 """ (4) 1lilil1L'Ll'IH1'LI 

(4.1):w1lll"l"m"l"ilei~nmLa:aui'l'l1~rnm::wu 

(n) n1-;°NnmJ-;:uili'1'Lla1;i1a'Ll1!1eiua::f'111:utlaa~ufo 

1. 'ii'~ 1 '11°il f11'i"tl naurn ilf 1 'LI <11il1 '1'1J1iJ l'Jbba:: 1'111:Utia '111lfi eJ '1 ~1~ L Vl:U1 ::G'!:U LL n 

vfwrn11J~tJijill1~1m~CJ1-iia~ntm111-iili1'l1"1 111leii.;'1iiei~vhrn1tlnm.J1:u L'li'LI 

• nl:JWL u eium1:utlaal1lii' mLa::'ii5m1tliju~~1'1Ja~1~tJa EJ 11lii'CJ 1 m 'tllll 

• 

• 'i5rn1tliju1imru11mii'LI 

• fl1":iU.lj:U~l'l1'1.J1aLdEJ~M'LI LU'LIM'LI 

('11) m-;ila~n'LI fl1'1.Jf'l:Uf11"l"Lni;iamiLV1llln1'11~1 LLa::m-;an1V1if'il1nii1'l1~1 . , . , 
1. Ill ":iTil G'!El'l.J LL a ::u1~~-rm,i11::uuvimi~ n1'l1"1 El ~1~G'!tl1 LG'!:UEJ Ll1l l'lilf11":ib~1 

• 
1::1~ LLa::u11~-rmn iii'~u 

1.1 fl1'i"L~1'l::i'~LL 1J1vl1l 

• '1111'il~'L1~11~via<i~li1'l1o'i"'i":U'111~ (Pipeling Patrolling) LYlEJ1-M° 

LU'L11tilll1:U:ll11li":i.lj1'LI ASME B31.8 i.;'1-ii<J 851.2 LLa:: 852.1 Ll1lCJrn1'1111'iln'ilm1:ul'i1~11'LILL'Ll111~viEJ 

~EJ1'iln<J1-M°Lnl1li:.rnm::V1u L'li'IJ m1na'111~L"MumL'Ll1via m'llll<irn'11L~:u m1~11l~'LI Li'l'Ll~'IJ Li'l'LI 

tl1::'ii1lia:: 4 fl#~ 
• ~1LU'Llf111'11'l1'ilU11~-rn,,i1\l1m~a'IJ (Pipeline Markers) LYla1'11 

L i'l'Ll11.Jll!1:U:1J1ill'i".lj1'LI ASME B 31.8 iia 851. 7 ~1L U'Llfl1":i~~a:unu Pipeline Patrolling ili'1CJfl1":iL~'LI 

L Vf1 LLa::V11~1i;i CJ'IJ Ill 111l CJ lll":iTilG'!<iui1il fl1'i"Lfl~<J'LlcJ1 CJiJ1m~a'LI ii rn1i.;'n'lhll1l "M~aiiam1:wu'Llil1 m~ <i'LI 

arn~<i'Ll"M~a1:U LU'LIM'IJ LlJ1JtJ1::'ii1lia:: 4 fl#~ 
1.2 rn1u11~-rn,,i1LL'LITvia 

• , ii~Lnlllf11":iWVl":il1ll'i'1'11<J~via<i~li1'1f "1 LL<i::f11":itll1lb'1!1::'1Ja~~'Ll~'Lil1l • 
Viuvi<J<i~n1'1!"1 (Pipe Settlement and Soil Erosion) 'l.J~L1ru~~'Llel<J'LI V11~J11'1-1a"M~<JV11~a111l'li''LI 
L lJ'Litl1::'ii1lia:: 1 flf ~ 

1.3 rn1'1111'i11aCJ-r1 

• '1'111'il":i<JCJ~1'1la~via<i~li1'1!o":i":i:U'tf1~ (Pipeline Leakage Surveys) 

LYla1'11°Li'l'L11tlm:umml"i1'LI ASME B31.8 i.;'1-iia 851.3 bLa:: 852.2 <!111'i1i!i1CJfl1'i"b~'IJLVJ1 Ll1ll'l1-iim1 
~ 

ii~LnlllG'!tn~Lnl1l{i'a:u1111mL 'Ll1via~ilrn1L ti~ CJ'LILL tla~ 1 ti 1 ii~1:unrnfl~a~il<J11111'ili'l1ln1'1! (Gas Detector) 
c::: 0 """ ::: L iJ'IJtl'i"::'i11tla:: 1 fl'i"~ 

• lll'i"1'ilG'!<J'l.Jfl1'i"'lhll1l'11<J~1'1\1lLfl~<J'l.Jvl<J (Costing Defect Survey) 

bl1ll'llll'i"1'ili'l1l Voltage Gradient ilf1CJ'ii5 DCVG 1'Ll~'LILYl<i'l-11.i1LL"M'W~~i'G'!l1lbfl~<l'l.Jvl<J'li1'i"l1lLL<l::tl'i":::IJ1ru ... . , , 
'.!!'-~""Q .; a 1'1-r ~ 

~61u1E1n1"iu™1"ilt1°"HnTt 

u"N°ri ffrt.W LUflD1{-i! \l11i'ri 
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1.4 rn1u11,~m111::uuuB~tl'Ufl1'i~fflB'U 

• rn1m1'ilftBu1::i;\'u LL 1,i;r'U 1 vlvhvtl-lluB~n\Jrn1i:.1n~m..1'!IB,vimi' . . 
fi1•1J1i'i'ilJ'!11ili Lvfo 1VfdJ'U1 tlii11lJlJ1'1'i'ii1\J NACE SP 0169 blJ'Ufl1'i'1':i1'ill'1'i::i;\'ubb 'i,i;r'U 1 vlYl1'!1B,'i::'U'U 

~ 

UB~n'Wrn'i~n~B'U'!IB,viB?i,fi1'1f~~\i1 Test Post t\i11'JvlB'il::l'i'B,ilm1:1J~1,Pimhn\J -0.85 v LL<t::hiLii'U 

-1.5 V (LViEJUtl'U Copper Sulfate Electrode) LYlEJ,'WB<i1'11~'UUB,tl'Ufl1'i~n~B'U'!IB~vlB bL<i::1iJ?i~i:.J<t 

m::'Yl'U~Bil'U1'UVflJvlB blJ'Utl':i::'11i'.Ji:i:: 2 fl~~ • 
• '1'i1'ilftBU'i::i;i'u Lb 'i~i;i' \J 1 vlV11vtl-llu m tl'U fl1'ii:.J n~ B'U'!IB'vi B?i,fi 1'1!., • 

1.i'&i\J (Close Interval Pipe to Soil Potential Survey: CIPs) LvlBm1'il~11viB?i,n1'1!"1 u"lnru11i1il 

Fi11::i;\'ULL':i,i;1'U1vlvh~1n1imM'i.lj1'U NACE SP 0169 t\i1EJvlB'il::l'i'B,ilfl11lJ~1,Pln~lii'U -0.85 v bb<t~ 
1iJLn\J -1.5 V (LViEJunu Copper Sulfate Electrode) LlJ'Utl1::'11 10 u~'ilfl~~ 

2. l'l1'UfllJ 1 VfiJ fl1'itl51JiliM1lJ'U 1tJU11'Jfl11lJtl<t'il\i1fi l'J81:ii18'U1lJ l'J bL<t::~' bb1\i1i!f 8lJ 

LL<t~.ff \JM'il'U~il'ilrn'itl5Uili n~p~ Lu l'J'Ufl11lJtl<t'il\i1n m~ EJ1tl'Ufl1':itl5Uili,1'U 1 'WL '!1'1':i~'U'Uvl'il<i,fi1'1!"1 
3. ~ LL<l fo1'11U1EJLbft'1'i;\'1 LL mJ, LL \J1vl B fi1'1f 1 Vfl i:i'U.if Bfl11lJ bb<l ~'11lJ1 EJ L<l'!I 

t 'Yl'iPl'W~ U. {), L '11\lj 'il ~1~i'1 L 'il'U 

4. tl1::ft1\J~1\J 1ticJ~'l1U11'J'1'Ub{)1'!1B~~'U~11'vi B bb<t::'l1U1EJ,1\J~'U~ M'!IBU 11rn<1 
" 

1::uuftT51'il\j'lit.nflu"lnru 1ni!i'Lfil'J,LL'U111,viB., '!IB~ tm,rn'i 1VfLL{),ii'ilm'ilJ1M'] ~'il::vi1L il'Wrn'i 1 'WL '!JM 

1~uuviB?i' n1'1fn11:1J'!l1ili LLri"11u1 EJ,1\J~u~ li1'!1Bu L i'J"Urn1'11,"11u1 

5. ~li11Vfil1::uurn'i'!l'ilB11'1J1Mv11~1'U (Work Permit) LvlBv11,1'UmEJ1'U~'U~L'!1'1 
'i~uuviB?i,fi1'1f"1 rl'il'Uvi1Lil\Jfl1':i 

(fl) rn'iLM~EJlJfl11lJ'l'l-l'BlJLL<i::m1.,t15iJ.i,1'Un'irun1'1f~1 
1. ~\i11 Vfilbbi:.J\J'i~-l'rn '11\lj'lnLO\J 1 \Jfl1'itl5u1i~1'U'lnb0\J L YlBA1'UfllJfttn'Ufl1'itU 

1 \JVl'UVi~ Lfi \i181Jili L '11'1'i11 n fl1'>~1'!1'il' n1'1! • • 
2. 1 'Wmru~u"l~'Yl., 1ili'vi1L il'Wrn>fa'U1::uuviB?i,ti1'1fn'i'ilJ'!l1ili1Vf nu u"l~'Yl 

ti M'Yl. '11 tl'1 (lJ'l11'!1'U) .fl1 l'J'l1.i'~ rl Bft-l1~ Lbi!f 1 bft~'il bbi:.J \J'l nLO'U W'U'Uvl B<i' n1'1f li'iW'!l1 i)i~,'11lJ \i1'!1B' 

tm~rn'i'il~~ntl~u 1 'li1-llLLi:.l'W'lmo\J'!IB' tlM'Yl. "11.i','il1n~ tlM'Yl. 1ill~urn'i fa'Um'ilJii'Ylt1~u'UviB?i,fi1'1f 
""""' "' v ti1'ilJ'!l1'1b 'il'J'U'i'ill'Jbb'11 

3. 'iln'1i'BmLi:.1\J1::-l'uL"11Mamo'U 8~1,uBEJU<t~ 1 fl~~ ~1:1Jnu'l1u1EJ,1'U •• 
~ L~l'J1.if 8, L 'li'W '11U1 l'J,1'UU mn\J Ll<t~U'i'il 'Y11ft1li11rufi l'J'i~i;i'u El1 L.fl'il'l11B ~''11l\i1 L tJ\Jl'i''U 

4. ~ li11 VfiJ f11'i'Yl'U'Yl1'U tl~Utl'i' LL<t::tl'i:: LiJ\Jtl'i~ii'Ylfi.fl1'W'!l'il' bbi:.J'U>~-l'Ub'l1'1 • • 
il nLO'U'!l'il' tm, fl1'i L lJ'U'i::l'J:: '] b yjB b Vfft1lJ1'i!1tl5 iJ.i1ili' B ~1,iJtl1::1i'Ylfi .fl1'W 

5. ~ 1i1vl1L<t'!1'11lJ1l'J1 'Yl'iPl'W~'!IB,'111..h l'J'1\J~.;' B~tl'i::ft1'U~1'U1 'Un 'i rubn\i1 

L '11'1 rn1rua mo\J 1ili' LLri ftmu\l\'111'il "11u1 EJu11l 'Yl1ft1n11rui1 EJ h~wEJ1u1<1 ilfllJBMft1"11m1m '11lJ'i1'!1 • • • 
BftbVi~'W'iiUBfa blJ\J.i''U . ' ' 

"" ..... .:!,I ..... .... <ol ... "" .cl .... ..... 

6. '1 \i1 '1' Lfl'i'il' \i1'U b 'W '1' bb 'U 'UbfllJ i:.J''Yl 'U 'i b 1 llJ fttn\J fl1'U fl !Jfl11 lJ \i1 'U bL<t ::1 \i1 

mmrufi1'1fti'i'i!J'!l1ili (MRS) '!IB' h'1vlY111'11'i1'!11 

fl.:i1i> .................... . 

~a1u1tm1'i\J~'l-!11LP1'l'~n11 

\.l~~'VI natl rnaa1i~ -;;i1fi'11 
RNP/ENV-P/P04077/RT60129-m"'m' 
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7. 'il i111 ~ih ~1'VIU1~1.J 'l:::'il1~ i:.J1u fl1 'lti n B'U 'l11 L i'Ju 'iH.h~~ d o SI .J 
L'ViB'l'l1'VllJ1'1'1 

A1uA11\11mi1umruLn\11111.,f 11 'V1a'IJB~n1'll 
' " 

fl1'l"11 L UlJ Lfl'l~fl1'l 

( ~) 111\11'lfl1 'lUB~ n1Jfl1 'lLfi i11'iJllii L'l'lll)'J1 fl'ljflfla~i1111 LLa:::rn'lriB::ilJ1ftfl".i'l11 

1. 'ili111~ih:::uu~ml1fl1111U<lB\11li'EJ\11'1B\11 24 i11m 'U~L1W'1Cl1Ufl1'Ul'J11 
fl11111>i'lJLLa:::1i11i.J~mrui'i1'1Jti'l'l1l'll1iii (MRS) 'IJB~h~1vh:J11'1~'l1'll1 

2. \11'l1'JG1 B'U Lba :::tlT> ~~ m11Bi.J mru\J fl~ tllJ m'lf 11 'Vla'IJ fl~ fl1'll BU fl ">nJUB~tllJ 
' ' ' au m1 EJ<i1uuA Aa LLa:::Bi.J mruA1uA11L'Vi~~~iii\11Jf~11~ami1muA11n1'll mi:::a mumuA11m 111 i>lu LL a::: , , , , , 

i'lili.J~111run1'll!i'l'l11'1l1iii (MRS) 'llmh~1~vh1'1~'l1'1l1 B~1~'1tl1L'111B 
3. \11'l1'J'1B'Ufl1111'111\j'lnl'llB~U1EJL~BlJA1 Lb 'VIU~viB<i~n1'll 'Vl~Baqi~ m,iru1 ~ 

'11111'lC111B~ L ilu-iiBA1111LLa:::'Vl111 EJ b<l'll L 'l'l'lM'ViYl LL~~ L 'Vlll) 'lfl LiilJ 

4. i.Jw'IJ1a11-Wu5'1JBfl1111~111i'iBn'U'VIU1cM11J 'll11'1l1J '1Cl11JUWflB'Ufl1'l~B~ 
' " 

1mi\~ EJ~'li1 EJ<lBlil<iB~ ~ LLaii1 ~0\11111'Yi1 n'J fl'l'l11~B1'J fiB 1 ~ Lfi \11 fl1111Lli EJ'Vl1 EJtl'U LL 1J1vJB<i' fl1'll!i'l'l11'1l1 iii 

'IJB~ LA'l,fl1'l 'l111~''Vl1 fl'VIU1l'M11J1i11'J :::'11 L i1urn-;riB'1~1~ i.J~ui.J'l~ 'Vl~Bflw'V11fl1'lL~ CJ1 nuwuu 
. ' 

a101'lt\ji.JlnA1uvi'u~ L'liu m'l'liB11t111~(11JlJ 1~-.:11 i.J'i:::i.J11'Vl'll'i''ViYI Li'JuJlu 1uL'IJ\11'l:::uuvi'il<i~n1'll 
ti'l'>11'1l1~ JIB~ LL~~ 1 ~'l'l'l1'Uci1~'Vlu1 'l111~~'ili;i 1 ~il L ~1'VIU1~1.J'l:::'11m1u>ia'il\11'l:::EJ::: L 1a1'11 L iiu fl1'l 

( 'J) ~ 1 lJ 'il1;i1B1J 1 "u LL a::: A 11111.Ja B i11:i' u %11 vi-ru 'ViU fl~ 1 ui.J~llii '1u 

1. fl1'U fl111 ~il fl1'l1 oU'iJU fl'lnJU fl~ tl1Jel1J\11 'l1EJ<i11J'U flfl<l~L 'V1111:::a111 u LL.la :i 
' ' ' 

2. 

3. 

muA111 ~ilm'l>i'l1<Ja<Juam'Vi'IJB~LA~B~iiB Bi.JmruriBuil11111 -iii.Jn u~,1u 
' ' "-' 

'IJW:::~A1bU1Jfl1'l'liB11Lb'll11vJBfl1'll~f1 JIB~i.Jl:ju~ i>i'~'\l' 
• 'ili111 ~il'l:::'U'U'll'il 'illJ ru1 i;i L -ii1'111~1uu~ n ru~'V11 m'l L ~'il11'1 'ilvi'il mi :::m'l ' . 

d v ..: ' 
\11'l1'J <l'il'U'lBEJ L 'll'il11\111 EJfl1'l b 'iJ fl'lJL 'lEJ 

• fl1'Ul'J11~LL<l 1 ~~i.Jfillii~11JG11111<i'li.J fl'lnJU'il~tllJ el1J\11 'l1 EJ L -du ~~ij'il 
'V1111f1U'lii'EJ 'l'il~LVJ1il'lii'CJ Li'JlJJllJ 

• 
• 

fl1'l\11'l1'Jl\11fl1'll11J'ij\11~i.Jl:jllii'11Jii11CJ Gas Detector \11<l'il\11L1a1 

~lJ'U~L 1ruvi'u~~'V11 fl1'l\11'l1'J<l'il'U'l'ilEJ L ~'il11 Vifo11~'~111il1 ~~~1iJil 
" 

<i1u L~ CJ1-iim L -ii1m 1 uvi'u~.r, flci111i11m~i11'1J1\11 
• vi'u~i.Jfiu~~1um1<J'1'il'U'l'ilm ~'il11iii'11:1 fl1'lL iin'llL 'lEl JI 'il~'il!il 1 ~ili'.h EJ 

~~liLLa\11~ 11llil1:1il-ii'ilA1111 LLa:::aty~fl'l!lru"l u\111:1 .r~'il' 

~ii1u'lvn1"I\.1'7M1'l'lft;.:in1-; 

u~,;'l'l lia,;i Lilfl"EJ1{~ '\J1flfl 
RNP /ENV·P /P04077 /RT 60 129-m"'"" 

111i!1 
"' 1.· uC1 If"'-" r-1 
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• ~i.Jfiilli~1um1'il\1il'U'iilm ~iluvi'111m1Llin'llb 'i~ '1lJ~m1'ili1B'U LLm:~'1 
Film Badge riilui1i1L'Wum1L-ii1i.Jfiu1i~1u 

4. m1'il'l'llfl1YlVli1rn1ui.Jfiilli~1uLtlui.Jw'il11'Jm: 1 !'1{~ 
5. 1 umru~iim1i.J fiiJ~~1u'liillJbb'lllJ'i::uuviil<i~ti1'l!'1 1uu~L1 ruvl'u~~ L tlu 

~ 1J el ilU i;l il~'Yi1n1'i !'11'\J fllJ n1 'ii.J fl iJ~~ 11J 'll., b iJ., ~u ~ L'111'5'.,1 ~iiu1., 'j n1 'iD il~ n 1J ~u ~~'VI <1111~ 
b"1lJ1~'1lJ b~il1~Lii'1m1ui.Jail'1.ti'11viil~i.Jfi'\J.i~1u L'liu m'i~.,~~ Sheet Pile u~L1ru1iluv1u~'ll'1btl'1 

" "' ' 
"15ili'l'il11ru1i.Jfum1ua1'1-tlu'llil~~ir~tiil 1 ~L "1lJ1~'1lJ L \Ju '1u 

d 
il.:l'Uil ..••.....••..•••. 

c 4.2) u1 ., .. m .. ~., mu., 'l'1'ili1il'U ~am~'Vlu~~ LL 1 Aa<1u 

(n) m-:;~11"1aLL<t~L"1~'lmilu 

d 
!'111lJtl 

(u1tr1"m.:i,; ~fRJU11il'U) 

~a1u1an1'1u~'VITiLH'i4n11 

u~,;'VI flfltfi Lilflil1{~ ;·hiifl 

m1f11 "1<t'llil~n1'l! LL<l~L \.1'1llnLUU~Ln'1:ft't.1 
'' ..r...i..... '"" ..,. ' 

VlU'Vl \i\1L1J 1J m 'j'j ~ '\J'\J'lJU\1 ~ m 'llll'i 'jlJ '!11'1YI1 ~'VI il 

iJu'ilnm1f11"1a'llil~li1'll L "1Aumiiu~Ln'1:ff u Vl~illJ 
~ ~1::1.J 011 L "1~ 'l5 m1 LLm 'll ~an ~~'Vlu~ii vi il ~ i.Jfi illi ~1u 
1 .l'd 1v~ 

UVlU'Vl bL<l::'lllJ'llU ni'lb!'1cM 

'Vln!'1{,~Ln'1L"1A Lba~011i.J'Vln'J 6 L~ilt.1 Aail'1 , , , , 
1~11~nmi111L \lum1 

'i1lJil 11 'l u~ui.Jwm ru \111 L \lu m1i.J1~'111'J 
" 

?! 1'iTil~u~11'viil'1~Ii1 'llll'i '>lJ'll1 ~ (Pipeline 

Patrolling) '11lJlJ1\ll'i'ii1U ASME 831.8 vh-ifil 
~ 

851.2 Lba:: 852.1 

l'iTn'iltl'11'-rn1'!1i'J1mMilU (Pipeline Markers) 

b~iJ1'\Xd'.Ju1iJA1lJlJ1\ll'i'ii1U ASME B 31.8 -ifil 
~ 

851.7 

?! 111'il ii 'il n 'i'ilJ .! 1' 'l 1uLbu111ni il ~ il 1 'il 

riil1~bn'1m'lnW'Vl'\J b'liu m1riil<'1~1~bWWilbLU1 
1 .,: ..,. 0 

'Vlil m'iAilnL<'l1L'lllJ m'i'll'1'1U m1'Vl1m1Ln'l!lm 

Ltlu'1u 

A'i1'ili1il'U m'ib!'1~ ilUEJ111i'J 1 mM ilU nT~~ ml11 '1 

"15ilm1au L~ ilU'll il,-if rn'l11uuui'J1 m ~ ilU L tltJ 

'11.J (i111Lil1.Jn1'>Vl~illJtl'\J Pipeline Patrolling 

vl111 n1'iL~1.JL vf1 LL'1 ::'Vl1~'itl111.Jv\) 

1'Ja:: 4 !'1{~ 

,,i, .,~ ................ / .. '::'.Y{'!:: ........... :..'i!: .. . 
45/94 (U14L\JPl"j'tf\Jn ~:::tlufl 

ijfl1H1J ~1i~u1cyn1'itl1uil4u1fl 

2560 u~-d'VI ii1.1 f!.ilU<ifli.::i Lil\JijLUtr°i4 ru:iutf 
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IV ~ Cl.I I I GI ...,. 

lN Ln 1'1n1'lfJJ'Vl'lli11111'1JilW1'lil~ fl1'111i'>'llJ'1f1 \l1 LLft :m1 'l 
' 

fl(i1 L'111::'1J i)~~'W~Ul'1Yi'Uviili'i~ n1'115'l'llJ'1f 1&i (Pipe 

Settlement and Soil Erosion) 'U~L1fJJ~~'WBil'W 
'Vl1~J11 V1m'1~il'Vl1~m ;ii'W 

;;; 1'i1'il LLft ::;;i'~ Ln (i1 fl1 'l'Vl ~ (i1 IK1 '11 i)~ vii) ?i ~ n1'1l5'l 'l lJ '1f 1 &\ 

LLft::fl1'ltlli1L'111::'1fm~'W~Ul'1YiU'Vlil 

ii11Til'lil l'lf1'11il~viil?i~ n1'115'l'llJ'1!1&\ (Pipeline 

d 1." 1 Leakage Surveys) L'llil VILU'W tll'11lJlJ1\ll'l'ii1'W 
~ 

ASME 831.8 Vi1.ifil 851.3 LLft:: 852.2 

m1'ililil'Ufl1'l'1l1~Vl'IJil~i'ili;iLfl~il'UviB (Costing 

Defect Survey) 

1'1111'\J'lill'Jf1!il1 l'Jfl1'i'L~'WL Yf1 bli11'J 1 '1f m'li1~ Ln;i 

ilfl1'1lLL11'1ii' BlJl'11lJLL 'W1vi il~il fl1'i'L ti~ l'J'WLL tlft~ 1 ti 

1'1f~1:1Jn'ULfl~eMililm1'ili'li1n1'11 (Gas Detector) 
0 .... 4 I V 

li1 'l1 'il ilil'U fl1'l'1f1'lli1'1Jil~1 ii Vl Lflft il'U'VI B 1'11l'Jn1 'l 
' ' 

1'1'l1'ili'V1 Voltage Gradient ili'11'J'iil DCVG 1'W 
""' d O I .J.... odl I O 

VI 'W L 'll il VI 1 m LL VI 'W ~ '1'11ii1i1 L fl ft il 'U 'VI B '111 'l VI LL ft :: 
' ' 

ti 'l::lJ1 fJJ'IJ'l.11 li1 'IJB~ LL~ ft li1ftilli1fl11lJl'J11 vi il 

i<l1'l1'il'lill'Jf1 uft:: 1 fl~~ 
1'111'\Jilil'Ufl1'l'1l1'lli1'1Jil~i'illi1bfl~il'UviB 10 tJi;iiJ 

' ' . 
fl~~ 

( 'il) fl1'lU1 'l ~ -r n ~1 'l~'U 'U il B ~ tl'W fl1 'l~ n ~il'W 'IJ il ~vi a cl~ ii 1 '11'1 
' ' 

€'11u1vn17u~M17lfl7<11n17 

u;,;.,, li'flfl rnau1i.U '11rl111 

RN p /ENV-P /P04077 /RT 60129-mi>nm' 

(i1 'l1'\J ilil'U'l::IK'U Lb 'l ~ i;'\"W 1 ~Yh~1 if{fo~ tl'W fl1'l ~ 
' I I I W Q .J 

n'lil'W'IJB~'Vlilil~fl1'115'l'llJ'1f11'1'Vl~Vl Test Post 

(Pipe to Soil Potential) LYiB1VfL1J'W1tl;i1:1J 

lJ11'1'l'ii1'W NACE SP 0169 
~ 

1'111'\Jilv'U'l::!il'U LL 'l~!il'W 1 vHh~1 iiilB~ tl'W fl1'l~ 
n~il'W'IJil~viili'i~n1'115'l'llJ'1f1&i1~~'Wil~1~ 

ft::LBl'Jli1 (Close Interval Pipe to Soil Potential 

Survey: CIPsl L~vli1'l1'il~11via?i~n1'115'l'llJ'IJ1&i 

'U~ L 1ru1;iil~1 'l:: !il'U LL 'l ~ !il'l.11~VJ1~1 n11 

mm'ii1'W NACE SP 0169 
~ 

•• ~ .......................... ':.'?.f.:'1. ..... i!.i!:. .. 
46/94 

f!fl1f'l11 ~.U1u1qJn1nl1tJ~<11LL 
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d 
fl11lJ'1 

(5) 'l::U::b1a11'i1LU'\Jfl1'l 

- -----------------------

1'111'ill '1Ll'l!J1-ff Lfl~eNifo-J l'l'l:: ~1J LL 'l-1~'W 1 ~Yl1'1J'il-1 
wuulleNn'\Jfl1'l~ fl~fl'W'lla-iviu~-i n1'l!li'l'liJ'lJ1~ 

.J :;ti :; 
'Yl~!il Test Post ua:: 2 fl'l-1 

'1'1fl!ilLL'\J1vlfl 10 U~flfl~-1 

mmrn'lllei-in'W LL a:: LL ITT 'lJi;ia m::'Ylu~-i LL 1'1'1 fliJ: i;ia Bl'l'l:: l'J:: na11'11 L il'Wfl1'l 

(6) 'VIU1!J-11'\J~Uillil'lJB1J 

lJ1'1'lfl1'lUB-1tl'\JLLa::LrnL'lJi;J<lfl'l:i'Y11J~-1LL1'1'1BiJ: u1,;''YI nm:j Lmrn1{'1i 'il1n!il 

l.11'1l".in1".iMt?i1ll1lJ\ll".i1':\lftt1'UtJfln".i~'Vl'Uri~LL1t?l!Kt1l..I: u1,;''VI ti'f!YJ L'€1'1'€11iCS '<\i1tl'Vl 

(7) '11J\J'l::mru 

lJ1'1'lfl1'lUB'1n'\JLLa::LLm 'lJi;Jam::'Ylu~-iLn'1'1BiJ: 'l1" fl tj1 'W'1Uti 'l::iJ 1rul'i1 L il'W fl1 'l 

ti 'l:: 'il 1tl 

lJl '1'lfl1'l~ '1'11lJ'1'l1'il<'IB1Ji;Ja fl W'YIUli-1 LL1lill1' fllJ: 'l1 lJ B tj1'IN1J 'll 'l:: lJ 1rul'i1 b il'u fl 1 'l 

ti 'l:: 'il 1tl 

(8) fl1'lti'l::Li'.l'Ui:-Ja 

u1,;''YI., '111 L<'l'U B 'l1 !J-11 '\J i;ia fl l'l'll 5 u~ '11lJLLi;J'\J'll5-wi fl1 'l'1 i;ia fl l'l'il'U u qjVl1 ~ti <'i'l'l fl 

Lba ::-Uei b<'l'U B LL '\Ji! ~ ei<l1u fl-11'\J'\J fou 1 !J LL1'1:: LLi;J'lJ'Yli''W l'J 1 fl 'lli'l'llJ'lJl~ LL a ::~-1LL1 lill1' fllJ <il-i'Vli' m:: l'Jfl-1 

<il'1'Vll!il'lJ'11J ~ fl'llJli'ln'il'Wii'-1-11'1.1 fl1'lilfllJB '1<'!1'Vlfl'l'llJLb °l-i'1ti 'l:: L 'YI l'l b 'YI l'J LLa::611urnTUflt\J::fl'l'llJfl1'lrll n 1J 
' ' ' 

4. ~~UbbN'Wtl~~fl1'ltlf1'W~.:lbb'Jlila<J:U 
<l1'Vli'1J lJ1 '1 'lfl1'l~11 ti "'1'l11iii' ~ '1 '11 'l"1 -1~ 4-1 lJl '1 'l fl1 'lU fl-1 tl'\J Lba:: LLm 'lJ" a fl'l:: 'YI 1J 

~ -1LL11'!!\'BlJ Lba ::mm nl'l ~!il '11lJ \i\11'il<'IB1J i;J a flW'Yl1J~ -1LL11'1'1 B lJ 11n:: !J:: fi B <'1~1-1Lba::'l::!J::M1 L iJ'U fl1 'l" 

"'1'l11iii'~-1\111'l1'1~ 4-2 fi-i \111'l1'1~ 4-5 

il.:l~il ......... . 

(U1V1,-l'H~ 11RJU110'U) 

~ci1u1vn1,-'l.in,1,-tft1.:inT'i 

\J~,;-,., O'ilY'I lilflil1i'ii ~11ifl 

RNP /ENV-P /P04077 /RT 60129-lJ1!Jl'In1'I 
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'lil1fllJ 

2560 



·! ,, 

'i 
•i 
'! 

! 
l ,J 
:I 
,, 

'f 

:! q 

·l 
11 
Ii 
! 
i 
:1 

1. 1J1mn1;vT11\J 

.,j 
lll1';1~'VI 4-1 

\ll1-;1~a-;i..b.11\ll-;m-;~11 t1 lf'l .. ~m .. vi<ia4 ii1'11li°i';:u'IJ1~1 t1 u~ tf'l°i ~m;vi <ia~ii1'11lil°i:u'IJ1 ~1t1u~1 .. ~ 1 v1-Yl1f'l~ .. 1'111 

t1jjimm1Jmmm:ua•n~LLa•um'!l~an:•,:u~'L:1~~a11 u~z111mn~,~~m11 I - ~aa~LL1J111•viaci11i1'!f1 I ~aa~wv•n.m_ 
~" ~i'IBUAntll1l'l~'u 1~aa1J 1 mtl LL~UU!JU ~n11mua• LL 1 ~aa!J m1JV1Li'l\J a 1 u naa;1,ua•mL uum; ' . 
;1a•11m1;'itA11•,;~anw\'l'll~' LL 1~iia11'!la• 1m1m1aci1• LA~,.,'{~ LL a• 1 iit i'lu 
LL\J11'11•1um;ri1ti'u mu~!J ~~m1Jm1•aau'!la•mha11u \Jw"111'!1u LLa•a•fim 
d d v 
mna1'!la• 

u~M\'11 ~•ila•1Muolj()J1~1'11"l-t'ivi'uffium;11•via•1nmi1v11u~L~v1iia• ''"~' 1- ~aa~uu111•viaii•li1'1!1 I ~aa~;zazna1 
ila '1ilfo m~ 'lJ1 ~~1n'l1U1a'1u 1 i.'im~ 'lJ1~1 u m;tl; • n au ii• n 1;11<1'" 1u~ L~ a1 iia1 riaa-i'1• ua zvi1L ilu m; 
ri 01JL~1Jvi1 L ilum1riaa-i'1• '[.,,, m; 

~11:aa• Liiv~t 1Jll~~\JjjiJ~m;i\1~~' LL •.~ii~1J1\Jri1~u~1 u~1a~1'11ii'lJ~1'i'~ 1- ~aa~llu111•vimi•n1'!f1 I ~aa~1•v•t1.a1_ 
mLuum;aamLuu i'l'lJ'lJ1naa;1, i'l'lJ'lJ1mLuun1wa1•a•rnv~'!l~t•1J L11a11-1 naa11•LLazmmum1 
Lii~\J;z ~\'lGJ111'1LLa z\J;z~vili~a 1 \J\'11, tljjiJ~ LLa•tl11 \J ~~ti;• n1~ LL a• L~V Lt Yd 
1 Viti U'!l!J"il\JU ~ L 1ruvi'uffi~v;au lA7' m;'i'u\'111u 

iil1tilum;mmtmJ\Jjjimm1iii1ua•A1J ~!J'l!uam;'uii lla•m;frn~a,{a•t~au 1- ~aa~LLm11•viari•n1'!f1 I ~aa~wazna1 
~.u~w azriamiila{1, 1m,m; Lrn•iil1L ilu•1ua ci1,~a L da, 1 u;zazriaa{1, Lta• riaafoua•iil1L ilum; 
wsziil1t ilum; L Yla 1 i.'i~!J'!l\JLft~A11!JL ih h ua•L ii11J1ilci1u~111 tu'Yln~u~o\J"ilo• 
m1~1ilJu11m•m1 

~mh~i'ia1zruL'l1~ilmiiuLA1•n11 uaz\Jw'!f1a1J~uii~ilawruL'l1~ilmii1JLY!a1i.'i 1- ~aa~uu111•viaci•li1'!f1 I ~aa~wa•na1 
f'l11l.JiLfia1flun1'l~;LUun11L~£JLflV'IL'Vl\j)i'JnLilt19it1"!flJ'l1~ r.Jt11::::nau~~1 V1i11u-l1'U rh1ai1~LL~~i;i1LU'Un1'l 

'IJ , • • 'IJ _,. -1J'•, v '' ua•mJLLazu1;L\'11i'11011ruiw \J\'l\J\'l 1'lmv•1umum;~11•; lla•'l11J1a•1um•1 
1 .I' d ' ' • 
1J\'l\Jl'loa1•~mua• 

(U1tl11'1'M°tf 11111nJ'11\l'l1) 

~d1u1~n11u1~11lft14n11 

i.il'Jn Onfl \tl'l1ll1'i' ~1iifl 

mi1 

48/94 

'lfl1flSJ 

2560 

•• ~ ...................... -·~-~11.! ........... ':1 ...................... . 
('U14l\Jfl'iWn ii::tlur11) 

~1i1'U1ClJ011ft1t1ii4U1rtflilSJ 

tiNYI ;'iu rlil\l~fli4 LEl'U~Liit1~4 U.ilt1fi \UJ\\J\lul' 
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u%'Vl ti'm1 mamf~ 
li1ti'~ 

u~il'.\'l ti'm1 mmni~ 
li1ti'~ 

'U~~Vl fiflfl Lfl'1tn1ifr 

li1ti'~ 

t1°7~YI fi'aW L£Jae:11i~ 
li1ti'~ 

u~il'.Vl ti'm1 mftm{~ 
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d 
\il111~'VI 4-1 

\il111~~11.hl1\il1011l1'11 tJ bl'11 ~011'1'imi~ n1'l!li11).l'!l19i1 tlei~ bl'11~ 011'1'iml~ n1'l!li1'i)J'!l19i1tJei~b1~1 vh\1111~11'!!1 (~il) 

!. 1J1~1m1i1hJ (~il) 'Yl1nu~~\'l, ilm11Jtl1•a•~•n tl~mm tla111 va•1iivR lA11n11 ua•/'Yl~il 
llN1Jtljjimm11>'111J~'ll1Riiil1J 11\'uW\'li ll{)1'YlU1V11\J~il~(\!1Ri'ill11!\J1 ii1ii' 
• ~1nV1tl1u.:i1'U€t1~~vi~t1t1~'1!1 (;lt l1ui1nT'j L tJ~EJULL tJ~-l~.:i n'111Lflvtf.!fl~l1iB 

ii1u1Riiil1Jmnni11<1~mVivrnvhmmm1~ti11<11JRL1lu11vn1Jm1i1m1•i.1 
Nam" \'1U~1ll1 Riiil1J~11ifoR111J l iiu'ililU 11 uii1 1 i\'m.h V11\J~il~ffii'Yl~ il 

• • t v"' 'tJ • ' • ' J • 'i'l 1l1JqJ1mu1JRll'iM muu• m1J1<1amnru'llua•1•il1J•'ill'ln1'Yl1JRn IJn!J'Ylmv 
ii'~ 1 ~il 1 tJ 'Yl111"li'' 1 i\'{imi1ihl u1m11 tl~mrn tla•l'i'1nci11'ii1•ilu~fo1JR11{), 
H11{),1i:iihtl'n•1uufou1v1rn•uN1Jl'li"Ylv1mn111J'il1~11a•~•1nRiiil1Jlviil'Yl11u 
'Yl1 n "1U1V11\Jil\Jffii'Yl~ilil\J (\!1Rliiui1fl111 tJ ~ V\J ll tla1ili• nci11 il lll n W'YlU ~il 
a11•ri 1fl()!11J 11 ~11\J m 1'i ~R11•i.1Nan 1•\'lu ~ 1 ll 1Riiil1Jffil>l'i'uR 11" l '11 u 'ililU 
11 uii1 1i\'m.hv11urfouffii11~ 11au ()!1R {)Rci• 11v11 unm tJ ~ vm1 tla1 l'i'1nci11 
1 i\'a1tl'n•1uu foU1v.11a~uNu'Yl'i''Yl~1mn111J'if1~1rn•~• l11Riia1J l vlmauil 1 !\' 
R ru:: n 1111n11~"1i1u1qin11Yi 'iJ11ru111u .:i1un111 LF111::lic..i~ ni::'Vlu~.:i LL 1 vii;i til.J 

_.., v il v • tJ ' • - tJ-' tJ (R'iln.) 'i!R\'11nm'il11• "1A111Jl'Yl1J'ililU 1•n11un11uR11uum11 avm1 a• ua• 
lrlil lR 1~n1111>l'i'uil~ffii,.,~m1~()!1R1i\'ilm11 tl~ vu ll tla• 1 i:i'Ylu1v11 \J~ il~ mi 
11~ a 11u ()!1 Ru~' Na n11 l \J ~vu u tla1 ;], nci 111 i:iihtl' n11\J u foU1 v lla" UN\J 
.,' ... ~ vd 

mvtv1mn111J'il1~11a•a1111Raa1J1vt11m1u 

llJilU~~\'11 1m11un111Jiil'lth•uUviil ci1 fh'll1 L \JV• lm 1fl11viilci1f'f1'if61W'il 1 ~L \J 
1i'1h•hh'l1R~11'il1'lfa•u~~\'1111\'nuu~~'Yl llRl'l. ~1nR (1Jm'ilu) lilu~R11a 
'i'u~R'lmu 1 u~111i1 l ilu1m1m111ii1 uWl'l 1 1J•ifil111 ~1fl11 faumwiil'li1;~viil 
ci11i1'lJ1 l'i'•nci11 lla•m11Jfo~R·1mutJijimmm.nR1m1~1111m•v•~11ilum1 
'l!a1u~~\'l llRl'l. ~1fi'R (1Jm'ilu) 1i\'a1tl'n•1uu1vu1m1a•11Nu'Yl'i''Ylmmn111J'il1~ 
lla•~•u 1Riiil1J\'111u 1Rm ~1 

(U1tl111'H'l1 11'111111U"tl} 

ij!i1u1vn11u'Tiii11lfl·Hn11 

u';'ttvi fftifl Uliltl1{oil ~1iifl 

l'lil1 

50/94 

'lfl1fl2J 

2560 

RNP /ENV-P /P04077 /RT 60129-"'"'"" 

·Ra11R1m1111viaci1ii1'lJ1 I ~aaR1•v•na11iflah1 
ua•~11ilum1 I ~1fi'R 

RailRll\J1111vlilci11i1'lJ1 I Rail~1:v•na1nila111 I u~~\'l n~Yi-maa1f'ii 
lla•m1uum1 1J1nR 

~ailRll\J111•villci1n1~1 I ~a11~1:v•11a1naa~1' I uW'Yl n~l1-lil5il1'i'll 
l1a•m1uum1 1J1nR 

•• ~ •........................... ../.~~ ........... Qf:. ................ . 
(U14\Uft'j'lf\Jn ii::tlur11) 

6ihu1l\!n1,.tl1u~4u.1t1a(Jll 

\J;-J't1 tllJ l'IUUolifl~4 LDU~\ilt1~4 Lrnuft LUHU~ 
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2. 1fla1 

.. 
lllTn~'l'I 4-2 

ll11'l"1~a'l"tJ:1.11 Ill 'l"n1'l"ila~nuLLa::LLnl '!le.ian'l"~'l'lu~~LL 1llliia:w o:;::!l::riaa11~ bf'l'l"~ m'l"via~~n1•1m'i'i:1.1'!11~1\Ju~1'i~1 yj~1 f'l~'i1'!11 Cilia l 

(n) 111~~m~~1ltl 

\J; •'il1'1'l!ll'utl;1aa•1iia~1rnum;riaa{1~ h\'numJ1a~1u~1fia1ila1 1 'liu ao1u 
\J~•naum;1uill!Alla~m1.m77l!Li.1m1'l! iimMu~uai~ a1fimunA;a1ri1uVia1riu 

~aa~uu1111viari1ii1'!11 I ~aam•a•11mriaa~11 I u%'Vl nm'i Lil3il1i~ 
1i11i~ 

if1h'l!ll'iJ\J 1i'luiiu vm~1i'lum;ri'l_1"1u1a~11ifoa 1 L~B\J riau1il1u5~~1u1u~u~--i --l----------
~aa~uu111~viari~ii1'!11 I ~ailm•a•11a1riaa{11 I u~il'.Vl !law maa1i~ 

1i11i~ 

ii11nnllriaa{1~~na 1 i.\' iii ml1a~.r1 1i.\';111 ilum;1um•'li1111a1na1~fa (08.00-

18.00 u.) ii'1d am-i'uii11m;ll~iia~;\11ilum;~m~a11~a1m~m;iia~111i'1u~um; 
vh 1ilu11u 1 i'.iii1h~ll~uVia1 ri u ua •11tl1a~1u1u~uffiil~uvmuri11m'.i1il ~ 1~iiils 2 . . 
.ru~1i.l 

rhl'lu~;•a•11a1u5~11\J~D1~\JB~11u1uu~11ru~"LA~D1li'm1l1a1.r~ 1i.\'Yi111u ~oil~ll\J1111viari1ii1'iJ1 I ~aa~wao11a1riaa{1~ I U%'Vl ti'm'i maa1i~ 
1iil~1iiu 8 ,1'11m~il'i'u 11a•li'~1i.\'"~!lmrutla1nu iifl Ear Plug ,.,'ia Ear Muff~" 1i1n~ 
m~;~11J ua•"~ruall~1~iiaan11~n!Jlll.!1vti111u~ 1~a1uw1•Au11uriaa~11~ 
Yi1ii11mwriaa{1111urn111•aa~1i.\'"m;a1lJ1ri ~\Jmruila~ti'u Ear Muff ~aa~ 

wao11a11'1111u 
f-~-

~~~1ri1uw1~ml1a1,1'1m11u~11ru~"n1'11~villri~ii1'!11 il1a'illm;~~1tl~u~11ru 
KP o+ooo LLa• KP 2+300 uaou~11rutlari~~1ii~um;iiuail~/L'il1oaa~viil~ KP 
0+445, KP 1+263 11ao KP 2+118 n1"11J~ti.\'~~~~ri11LV1~~\JLaa1,J'1m11zj~"m1ll 
~1111mo'1u~u~ul~uaan-i1 2.5 Lllm 1~vida1ilm~an1ii'i'a~1il1m~u1"l'l•~" 

·' •• ( ).!/'··d·· • ' ' A11ll\1\J1uWl.11ru 0.64 lloolll~7 Steel 24 ga ~\Hu '!11lJA1n17~'1JLoam;a1m\J 
' • ~ • • d ... ' • ' • Ll'l1nu 18 1~~1ua(m) mma~au1 \'ll!A11>Ja11rnn1um;a~1oa~m1nu 

.. ~ ................................................................ , ................................................... . 
(u1t111't't4ti'.11ruU11il'U) 

~01u1t1n11u~\111ll'l14n11 

u~,;,,. rleiVl Ulilini.U ~hri11 

,..,,j, 
5V94 

'jfl11'1U 

2560 

~aa~uu1111viari~ti1'!11 I ~aam•ama1riaa{11 I uWVJ ti'aw 1Daa1i~ 
;i11i~ 

•• ~ ............................ L~ .. '?. .............. 'L ................. .. 
{U1<11LUPl"i'UUn ii::tluf\1) 

~1hu1cyn11ft1uii<11u1f1tla~ 
1.J~,;l1 ftt.1 f'lilU'lifl;i~ UlU~\iJll~<ll LLilUfi' LUJ\U;jUJ 
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~111~~1tl3J1 ~1n11U !M rl'\J bblil~ bbm '!1~1'1 n1~'Vl\J~~ bL 1~i'iei~ 'j~V~rim1~1~ 1f'l'H m1viei.J~ n1'11fi11"1J1~1tiEl~1-a~ 1 'l'lvhl'1~11'!11 (i;i v) 

3. ni'Y1e1mi11J (o\al 11Jii1~~ii~1mnmi'n 1foiffili'iiii•m1uni;~mum-1u1~u L~m'.Ja~nuffili'iini1'll• 
ifo~•nmJ~ua1ci1111•u1mh~av'lmi'LFiv1 
mmni;ua1nu/L~11•'i'1ni;f111rn'llil1L'llL~V!JLU\JLl'l11J1'1 

• 11~ 1 \\'ii Lif 111ii1~Ail v L~1w'i' 11 u~ru-~Un11L .i•aa~~jj n111 'lll~L~V!J 

~aa~uu1111viaci~lh~i I ~aa~wv•rnnria~~11 I u'l~l'l naYi maa1i~ 
li1n~ 

~aa~LL\J1111viaci11i1~i I ~oil~WV•L1~1riaa~11 I u'l~l'l naYI Lil~m{~ 
:uuln1ul'lu'lnru'llu~u~a~1nfiLFiv~LL\J1via~aa~ 24 .ff11m ----t--·------

1 uii11 "11 L iiu ni 1L •1•a a~ ;la 1iin1111 ~ L ~~vu A11uY1~au LA ~a1ii a ti1l1 ~ 
L'llL~vmuull'l1ul'l~l'l•an•1nnim1•aa~ Liiu ;nau n~l'l'1e Lilu;'fu 

-- li1n~ 

• ~aa~LLu1111viaci1n1'lli I ~aa~wv•L1a1riaa~11 u%1'1 naYI mami~ 
li1n~ ·------'----- ·---t----------t------~aa~um11~vimfoli1~i I rimJni;riaa~~1---1 u'l~l'l naYi maa1i~ ri au"11L iluni>L .i•aa~ ;'f a1"11Liiun11Lnu~uu'lnruu af u-uaci1'11a11m1n1; 

~a a~ m1 u v11vi a 1~ v 1 \\'ii;• v •vi11.i nu a ~u-uari11tl Lnu w v•l'l1~ ~l'i1 ni; 
L•1•aa~1mL.ia•u'lL1ru it1d mnuforuua-i'u-uari10~uu'q~~m~v1nuua• 
uni; 1-iJ\J W Lv'llU~~\JL 1-1iiau rl\J 1 \\' L~il mnumYmu'l L 1ru1fofo1-1~au'lL1 ru U a 
ri1aa111~aa111-1U1mh~iiav 1 ;11aa11 (Lvi1nuli11J1uii11~111LL u1via"11v 
•• )dd., .,, ... ...i ... ' ......... 
15n1'L"1•oa~ LnUl'lW~UR11!Jon 0-5 L'll\J~LUm Ll'l1l1LA'1•1-1auu~~1J 

L ~ a\'i 1 n11 L tJ~ SUL vfou A11!J LL~ n ~11 'llil~U'lll1 ru L '11 L ~VU~ LLa n L tJ~ V 1J 1;'f LLo• 
' • ' ' t • • . ,• 1 v ' 1 v" v 1 mau1 ·~v~am1'11a1 'llL~e!Jl'lLLamuavu ~LLa•A1 SAR•• 'llLu\J~a~a u· 

n1 ;t) fotJ 11 ~1J LL a• fi 111 ~ L '11 L~ Vil ci1u~ Ln\J ilil n 1 tJ1 \J mru~L ~ L~V!J L U1J L 1'11 uYi 
11-1atiultJEi'1i1'uffinilLFiv1~a 1tJ l~v l'l111fo~ai~u~m1•'i'~ 1"1LLri 

~1R11m i'Jum~-~1~ (pH) 

~1nmi1lvlvh (Electrical Conductivity) 
A11!!1-1\J1LLU\J'1!J (Bulk Density) 
ii'm1ni;11-1a~~aulic Conductivity) 

1L\J~wtl,..U1n (Cation Exchange Capacity: CEO 

(U1911tN°ti 1111Uti11iiir} 

~E1u19n11u~~111fl14n11 

u'l-J"n ilflYI Lnaeni~ '1irl111 

\llU1 

55194 

fJfl1fl11 

2560 

a<~• fi.rc'irr'°" M .................................................................................. 
(u1-nufl1Wn ;iztlu~1) 

~il1u1cyn11i1u~.:iLL1t1«ilu 

tJ;ti"r1 iiiJ ftDUoU'i1~4 LOU;jL\ltr~4 LUlUti WJLU1;) 

li1n~ 
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lil1'i1 ~~'iUlJ11il'in11il•Nnutrn:mm 'Ile.JI'! n'i~'VIU~~u 'l\ila fllJ 'i~f.! ~riirni1~ bf'l'i ~ n11viml~ n1'l!li'i'ilJ'IJ1~11.lu~11~ 1 vlVl1fl~'i1'1l1 (~fl) 

3. \'lfaa1mii1J Clio) u~mrul'llL~au~Lrnmu~mJt.11 (Exchangeable Sodium) 

.1· • • d ·'" 1· . uW1ruLLUn1JL'll9U\'lLLamuaa1J ~ (Exchangeable Magnesrum) 

tl~mruLLAi\L~au~uamu~a1J1ii' (Exchangeable Calcium) 

--;;· n1;f1hm lJnLii~~~1J'N1Ju1Jlinu;•mru 5 Lum Lrm•lJmi'Ju~u~11J ua• 

lJnll•Lii~11J~1~LL~n1 'llB~m~Lll1• (Pilot Drill) ili~ii'u LA~~m~•••h;wi\'u~u 
L~BBBmLuu HDD Profile Hfotj1u#u~u~La1ia~ l~a'li'm;1aili~rnh11J• 
tl11u1ill1Jm;u~• LillJ LL~ ~iliu'll<M L'l!L~ au Luu l Vl 1 uili~1 'li'1il~~~~~·,.,i1~m; 
Lll10i\B~ LLil•UWLil1Jfama~1 hm L ~Bn11'11J~LL ;~iliu~m~ 1 ill umm1•a•~ 

d ...... - • 1· 1 ' 1 •1 • • 3 
L1JB~•1nmru\'1L'l!LL~~~ua~Lnu u •oma um;n "1an••umn'llu 

• 1umru~~uu~L1ru~•• L•ma ·~~« n1'lru•L 1'1il11'1~0~1umn ••~•1~ru11 'Ii' 
Casing L°il1•a~1tltiou 1J1nii'u~~lri1X1L1J10 (Pilot) mua~1tl zj~1un1~iliu 

' . • • ., .,,, ~ - .:.I ' "" "" ., .,,, 
Casing nB1Jm;L-;J1• Pilot Dnll ••~U°il1JO~'ll1J~1J\'1LL1J1J LUB~ll1nLUo~1JO~ 

~au~uin11~viuri~lh'l!i I ~a•~waona11foa{1~ 

~aB~LLin11~viori1lh'lli I ~au~wa•na1tioaf1~ 

u~,;'VI f1a.W L€l'1f11{'iJ· 

~1n~ 

u~,;'VI fiaW ltla-eJ1{~ 
~1n~ 

#u~u9i1LL\1U~~~1JLLU1JLLib loma Frac Out ••a~a~uib 
• " " b" d d (HDD M h. ) d iJ" p . ' ' • I ' • vi~ Vl .:i Pressure Su VI LFl ~ fl..:J L "1::: ac 1ne '11..:J L 'U ressure - \Jlfl'tlVILL\J111..:JVl€1'1..:Jn1'1li flfl£JV1~:::ti:a1a1nEH;r;i1..:i • u~~Vl ti"aVI Loaoi{ii 

~1n~ Transmitter L~B Monitor Bentonite Pressure LLUU Real lime l~a Down 

Hole Pressure Transmitter ll" ri 1 a (\11\11 ru U1 ~ Monitor 'II B 1 Driller 1 u 

VJB1A1UAU L~B~m~L~Uil~il~'llU~LL~~iliu Bentonite B~11Vi'uYiVi'u1~ Driller 
' 

ll•il1l.J1~0\1~~Lll1• LLil•il~LL~1iliu1J1n Bentonite Pump 1ii'Vi'uYi l~a1~Lii~ 

n1~ Frac Out ~'U~W1 

(U1V11VN-J 11t11iJ11iJ'U) 

~ii1U1t1nTnJ~'W1'llf\1'3n11 

u~\111 iifl~ Ltliltn{~ ~1fi'fll 

MU'1 

56/94 

~fl1flt.J 

2560 

•. ~ •................................ ..!.~"! ................ ~ ...................... . 
(\114lUfl1trun ii::tluP11) 

~oii1u1qin111!1u~.;u.1riftu11 

u';\;''i'I iill l'lilU'lifl~4 ltlU~kUu~.; u.uufi' LUJ\U\IWU'Wi' '1· 
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lll1 '.i1~fl'.iU:IJ1lll'.in1'.itlil~ n'lJLL{l~Lbm '!Jl-J{l fl'.i~Vl\J~~Lb 'llllflili.J '.i~t:J~Oilfli1~ bf'l'.i~ n1'.ivimi~ 01'!1li'.i'.iil'!l1~L U v-~ 1 .. ~ 1 vlVl11'1~'.i1'!11 (~il) 

3. '1'1fav1n~~u (~a) • H~11uami.J~vul'llL~v1J1u~i.J~uam\J~vuh'i 1umru~H~111i\J'11'1J 11\' 
Fi1mru ll~m ru~"ii 1 d'.Ju~uni7 LL am \J~ vu l'llL~ v1J1 uri1u~ Lnu LL a A• 
~1m1•L~VA-li1•<>'iu lAv'ilhri1 u 1m-mu~u1 i\'L-li1nunu1i\Joii1Juii1 LW11Jtl1 L ii" 

A1itUAUu111•villri•rh'll1 I AaBAWV•na1riua{1• 

d•\Jijn1mvn•LAii ~•ll\Jwmru 1-2 ii'i.Jmii 
-~------~-~------+--------~-"-------~ 

• -L~-ll-••1~-n-1;H~17uami.J~vul'llL~v1J 1umru~1iia111i\J'11'1J L~ui.Jijn~v1 

4. ~rum'l'ltl1u1i1• 
fa1fl'i'l'IV1V11•tl1 

Lrn m \J~vu 1uu!l\J~\J~A ~IJll•ii LLAaL 'ilvmLa m \J~vu 1iilL ii1J~u ci1u L 'llL~VIJ 
'1fm vjm U\J~1it"il1ni.Jijn~V11l•L i'Jmn~1l~a•a1v~1v~na•a1vmin 1 \J\ii! fl•i'iu 

., ... ., "'"i"" "' •• 1 .K.Jd i'J ·-~ ••Aa•11n11a1•Lnau •'llLVIVIJ'llaL "V1uan1J1m1u'l'I L 1JU••1m u~1>'l'IV•1J 

• I... "i ... ' ... ::: • I .. .,.,, ... 1 Ji • "1 "'"' ..i ... 1 ' 
u11J1!11•'11LAVIJ!I~ IJ'l!UVIU\Ju!]\JA AU U'l'IU'l'l'l'I m·tmam•'l'IULIJ81Jn17 ~ 
a171i\Joii111\JtLam\J~vu1'11L~VmLii1~•H\J1•mru 1-2 i1\Jmi11Avv'hni; 
\J~uvtl11 \J m!J~fl'1•\J1 vtl11i\'iiu~a•wtnvtl1LLa•1"Ila1 \J111J~tiu Sump 

LL i\1 \'i1n1;~\Jtl1 ~jjl 'IH ~ V!Joiia L vj AL iJ n;,'11 VI LL a• iJ fo ~fl1'1'1 ~1l' tl1-il'1 A711 LL a• 
ua Sump 11\'iiu~m'l'lull~uu m1°••1ml"u1i\'vi1m1m11J-i'V1ri1e)m1ci1u~V1'11u 

L'l!L~VIJ (SAR) tLa•ri1~u1 ua•u1mLi.J~vrn-Yivuti'ufi1u11~uu zj•ri1\J1mru 
51~~1•111•<>'ia•iirh~ava•m1mLAn~1•hiLiiu~ava• 10 ti'uri1~V1711llA 
riauriaa~1• LLa•vi1ni1Lii1JG1A111m1'l!a•i1'lJa•1u~u L~\J nm~1Juviiul'l~V . . 
Lilu<>'iu 1umruLi'iu~u~Ln1:1V11n111J 

il'l!mJ1vh1J-ii•'l'l~!m ·1 l uu~nru~u~ri!la~1• 
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u;,;ll fiflfl lili'lil1'f~ ;l1flfl 
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58/94 

~fl1ft1J 

2560 

V1lmAum11•viuci•rh'll1 I AaBA>•v•rnnri!l~~1• 

•• ~, .......................... .!.:!.~-:i. ....... ~ ............................. . 
(U14\Uft1"'lllJO if::t1Ufl1) 

~·thu1rijn11ft1ua4\\'lfl~EJu 

u;l1-,, \11J f'IOUiJfl~4 rtl\J~\ilV~4 U.EIUfi' U.1l\\J1ilUJUl'i 

u1,;"1'1 naYI ma!l1-l'il 
;;l1n'11 

u~,;"\'l ilaYI rnam-l'il 
~1ri'l11 
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111171~ fl7thJ11117n17U'iH nuu~::Luii. 'llmm7::'1'1U~~ bL 'l11it'i<lll :;::v::rimti1~ bf'l 7~ n17'Vieia ~01'llti'i'ill'll1~btJel~b7 ~ L vlYl1 fl:j71'1l1 (oiei) 

~rum'l'IU1LL~• 
iJL"lfl1~a1l11~J1 
(~El) 

V 1 """ :: ol Jt .,I I V ... W '°' .,j 
11~ vim1•1•u1e1J1"1J>1l'UV11JYJnea11•amum'U~1Jn1'i15111J'il1• 1'l'le11tfi'l1J 
' ·' d 1 .f d ' v v " • ii v iJ ' ' .f ..... 1J1"\JYJmme 1J'l'l1JYJntia11•L'il1~trn•n•muu L'l'lu mnu (\!Yl11J1\'111J'l'l\JYJ LnaLAe• 

i:i11Jvi'•'lle•vi~mRi,ria•ri11afoa•1mz'llm•'ll1mh~ae1nli'1Re•1•eL~•'ll1~ . . 

J' ..I ' ,, cl 'l'l\JVin11a11•amu 
A'l'UAW'h'i15'11J'il1~ 

•a·~ LL \J 111 •vi11ri •n1'i!1 

· vinvri1:::n:::L1~1riu?1{1-1 

•a11•1•e•L1a1riea{1• 

u11fn Dli1TI Lflijt11i; 

m 
tl~~'YI A'~yj L'il'1€11{fli 

1hn• 
~a11•L1m11•viari•n1'1J1 I ~a11•1•e•L1a1riea{1• I u%'YJ naYl maa1-l'ii 

'\i1n~ 

'3'• 1i\'iJi\'e•a11J'U~L1ruihtl'n•1tJ'il'1A1'i111~1• L Yie•TI• uaz 1 i\'illi'•u1umh~e 
ii 1 L ~11 ~tl L ~" 1a•'i'u ua zu1u• tl1Lile11• n ~ 11 ""ii'' vhm 1~11 n m.1111 n~1J~ Ld 11m1 
flt1'1-r1~ LL'91L'1~'1 
v 1·· -·~.~.;---_~~.-,.;-----;;-,-.~~,-.;---~~.;----_~~.;---~-,~-~t-~~~~~-.~.~.~-t~~~~~~. -::.~-1--.~.~.~.,,--~~,.~1 
11• Yl!JJ11'il\JZ71l'7'Ul1Ja1Jn11Luaeuu11Juviaaau111nLma•11n1 Lma•eu~ LLa• - •ae•LL\J'l11•YJ11a•m'i11 ~a11m•e•L1a1n11a11• m'-'IYJ na,, maa11'1J 
!!tlmruri11a{1• 'Uforu~u~ri11a{1• ~1n~ 
Vlftnt~e•m1ne•~u~Lii•111nm1~mtJ~~\J~l~1l'l14vl1ln1'i!11naWU\J7tU1etl1 - ~ao~LL\J1114vl1lri4n1'i!1 •aamzezna1n11llf14 °'U%'1'1 naw mam{'ii 
L~uile•nmR1:1~u~nmiut1mi'ul'l1•w'U1etl1 ~1n• , 

tifo11•viun1'i!5'11J'il1~La~l11~e\J{1lSLLa'J iifu•vi1n11~1J~\Jml\J uazm\'•n11nau~• - •aumL\J111•vlori41'f1'111 ~a11mzsz11a1n11l1{1• 'U%'YJ fi'aW L1lll81{ii 
vi11ri• n1'1J57W'il1~1 \Jll~az~1•ua1 11ziif 11•~ Lia Llaztlfofiuam'l'l~\J~1 \JL 'il~l'l1• ~1n~ 
LLllt~\J~ ri11 a{1 • 'il'1 m111 mn ti L Re. ti' 'Ull n 1'1'1 l~IJ1'1~ El~ ni 1 L~IJ 111em\'•nullf1• LLa'l 
Lll~111•m ~1 1R1:11'a~~1• 1 ~Lfi~111nm1ri ua{1•iilu•u111un111n~uvtl i\'vilJ• 111Jil'• 
~~~•i'.l1e L~umLa•li' 111li'n'-'lru LL u111•viu ri•li 1'i!cr1w'il1m i\'a11J11n L i'.1tJ liil'li'~ 111\J 

'3' • 1 i\'iJwu'Utl1u~tl1 Lii ml11 ~11iu1uu~L1 ru111 m1il1tl' n•1u'il'1A111 111Ji1'• ti u 
m111aeu~ru111'1'1tl1'il\J1~m11J~mh•ifoe 1 l'u L~um111aau~ru111V1tl1v\,1,:; 
Li'lultlm1JArull1J~tl1v\•111n mA11tJ1z1nYJ ~ m1Jmm~1utl1tmM1•m1~ . ' ... .. .. 

., ... .,. v ..i 0 .... 

1'17'1'1 s1 mcr1~1J'il1 mrn•ll~ LL 1•<i ~~ L 71!• n 1V1\J~1J1m~1un 11w u1etJ1vi.111n 111 m; 

~d1u1an11t1'1M1-tlri1'4n11 

u1ti'M Iii!~ mfla1i~ ~hnn 

.euu nrim suun 

111U1 

59/94 

"!fl1PUJ 

2560 

ti~~Til1l1El'U~.ru~1'1'1tl1 I ~a•~WS•11a1ria~~1. I u%'~ n~Yl-LU~m-1~ 
umrumm1a1unnu 111n~ 

'li'1m11 

1 'LJ{'>(~n "'U' '" 11'4~il ........................................................................................ .. 

(U1-ll~Ufl1't1Un fi::tluft1) 

ljil1u1qin11lhua'4u1Aftuu 

u~iffi ;iSJ l'IDUodft~~ mu~Lilt1~'4 Lmufi' LUU\HJUJU'li 
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m 'l"14111tlinmm'itla4 nu bm ::bbril 'U l'l11m::V1'U~4bL 1 AamJ 1::u::rim1i14 111'l"4m'iviaii4n1•1rn'i'i1J'!l1~l tlv4 L 'i4 L vJVl1A°i'l"1'U1 <~al 

4. RllJll1YIU1LLa• . . 
UL1A'i\'IV1\'11•U1 

(~iJ) 

('iJ) mmm11hl-1fom1rliJa1'1• l>i'fl~11JLmii•tl19l1a'i1in11L1maiJfl (HDD) 
... I .,I "-' I 0 l' ........... ... ... 

m1"an'iJa1\'lam111>1flm1JRoiJ1n11ma1515m1L•1•aafl wa••1nvm1Raa1M 

,,,(,'1Viul1h'foan'i1 6 L"m 

-" • , , • , ' , , • • •• ·' "u .!{ "" ua1nu •Ail\J •'ilLflV" L \J\J, l'l • 1JV1•1nm1nua111ma1BL•1•aafl u\JL iJIJYl\J\'I 
I V col ~ .. U 0 U ... :; 3 ..1..1 ... OI .. 

nu a111 iJ\J 1 •flan 1 n11 ~1m1 a,,,; a• fl\'11 Au fl\J n u1uuwu\'ll'l u1•" m ,,,, nau,,, ;a 

~1 L1'1o'iliJ1 lAau hL~a"L uul l'l 1uVi .L~u 1auLR~u11i'm~1iflum1L•1•aa1>1 ll~iJ 
u~L 1ru LA~u1 LLV nm1a u an •1n1Rau L 'IJL~ a" Luu 11'11 uVi L ~ mhn<i' um 1 ill i,uj 

i.lanL~V1n11nul'f7'11 Lfl a'iii L •1•aa fl 1 u~11 q ~ ~\J 

li'fl 1i\'ijL~1"1U1~"ll1•'51iJ~\J~L1ru~"RaiJ1~11~'1'1 L•1•oiJfl~11JRiliJ1 L ~aii'1 Lnflil 

'1Ju1tl1 LLa•fl•nuu 1 utl11:1'1'i111i1mm1• L~m llu LRo\J L'IJL~V"L \J\J l Vl 1 uM111-lo 

uan 1 i:ii.l~flli1nrn •1•L ~uli1m1Ln1JQ!Rau 1~L~a" L \JU 1l'l1 uViM11 "1a •1rni'um 

l'f 1 L ,,,~ L ~iJTI• 11ru1tl~1J'i1in 11"ll jjtiii111\J1 i\' L "1"1" l'I" LL~1~1 L~"n11~111 \J'IJ iJ1 
.; . ' '·' 

u7L 1runua7'11L>i'•~1u I flaa•wa•na1nm17'11 I u°71l'.V1 n~Yi. LiJl'liJ1f'ii 
Lmii1tl1ii1 a'i1im1 •1n1>1 

L"1:::~ti~ 

u~L 1runua{11L>i'fl~1u r floiJflWa•na1nul'l{11 'U~,jVI fl"~ LV'1B1{~ 

Lmii1tl19l1a'l1im1 '51n1>1 

L•1•aiJfl 

u~L:ru,n~a7'2:"fl~1u l flaam•a•na1naa{11 u°71l'.V1 naYi LiJl'liJ1f'ii 

Lma1u1ma1Gm1 '51nfl 

L•1•oiJfl 

u°7L:ru,n~a7'2:L>i'•~11 flaam•a•na1naa7'11 1J%'1'1 nafi LiJl'liJTi'ii 

Lma1u1ma15m1 '51nfl 

L•1•oiJfl 

~1iJ1•n>fliJLu _ 

n11Ln\JQ!Ao\JL'iJL~amuull'lL\JVlmruM1 hm11JLL1'1ii~tl1 ii11aa•LUVfl !>i'1d \J~L:ru,n~l'l7::1>i'fl~1\J fliliJflWV•L1a1nul'l7'11 I u~il'.l'l n~Yi. LiJl'liJ1f'ii 

LL"1a1u11>11a1Gm1 •1n• 
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'ft11fUl 
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L•1•oiJfl 

•• ~ •............................... t.'.~'Y..'!J ........... !:::~ .. :. ............ . 
(U1'4~Ufl"i't!Un fi::tlu1111) 

~ii1u1'l!nT1ft1uii.iu 1fl«t1u 

\l~-dl1 \ibJ f1£11Joiai~ l[l1J~Lilt1~~ lli11Jfi' lUH\J~ 
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1'11.,1~a.,tlinl'l"m"ihNn'IJILa::mt'i't '!J~an.,zYJu~~LL 'l l'lli till .,zvznmtb~ 1fl., ~m.,vimhn1'1Jfi'j'jlJ'!J1 ~1tlu~1., ~ 1viii1fl~'i1'!J1 (9iv > 

4. ~~:~:~~~~~1 
(fiu) 

5. n17A1J\J1fl1J 

~~il•~•LLm•TI'ium~w L ~uvi'n~•nmm~•/TI'iu~u•LL ~~LL ~•u~u a~\Jm i'luumnu 
J1u~ L 1ru\J~ wviuwu1sJ1ii'•111nn1~'1"l~auuviuvi'1 aiii'l"l1~~aa~~ (Hydrostatic 

Test) riuu;•u1aa•~Lmri•;u•foJ1ii'• 
"'"'., .., ~···--···---------------------------v---· '., .,,.,, ... 

TI1 nlJ~ u ~011; su 1n s1nun1~~·u1 su1v1 n n1 rn ~a U\J'l"l um a1 G\'111 ~aan ~ 
(Hydrostatic Test) lllu1;'hlilum~11rll~Yiuii 

\J;•~1«mi'uil~1s"" iii sm1~un1~ri 11a{ 1• 1 Vinum.ha11u~Jl a•iiu• 1 ~u amu 
\Jwnuun1~luilAlJu~mTim~11mm1~ 1imMu~uu{~ u•t1munmu•ri1uViu1~u 

~au~LL\J111•viuri•li1~i I ~au~wa•nmriila{1• 
~1n~ 

~""~LLu111•viuri•n1~i ~ail~Wa•nmriila{1• uW'l"l nm'i mail1f~ 
~10~ 

~ail~LL\J111•viuri•n1~i I ~au~wa•nmriua{1• I u~,;''l"l nm'i mau1f~ 
~10~ 

I ~111~lJ~u 1i'Juilu l'l;1rni'Jum;ri11\1\i1u~1•\iils 1 1~uu riumii1ujj10u:.:_~;,:11.::u::.:~=u.::~:::u.::~-1----------l----------l-­
~~ihmLa~•~ulm1m; L~1~u1lA;1m; ~•ufuL~lJlll\JLA~•m; LLa•fu~ua~lA7•m' 
~ u~~\J L l11J1riuaf1• 'l"lf illJL uun '1'1~ii''l"lvi LL~~ 1Vf0 i/;n Hfouu~ ~ 1uu~ n ruri ua{ 111"1 
m1rnilum~ri1'm!1riuu1~lJ11uriuafou~11\iva 1 L~uu Li'luliim1m•l!~~•1'1 Li'.iu 
v•'1'qi~1~11J 

'----n~l1tl~1Viu~,;''1'1~\JlTilJ1~~vi1LL~1Jll'11J~Lauv~ulm•m;1Ylui'i1Ji;ru1riuuL~"ii1Jmw 
riua{1111•vivci•li1~i zj•\J;•nuulll1s m1n1"1u~1.i'um•~uri1fa~vtJmru ~'m"1 
m~~uri• m;w~~•ihs/LA~B<TilJ1a1J111J;uu~1m1 LL~•;•a•nm1u~~;riila{11 
11 ~ L~'ialJ«u~ri ua~1• l Viil LL a•a'i1• L i1a•vm LL a• RuL ~ ~i:iu~ ri 11a~11 mm •nn 1ihm 11 
1J71v71Vfii~11J1J t~a1•1fa~1~u nna Tif11lJ~~~11A~il•mnav~11J~ ihm~mJ \ha 
u imh <\'qiqi1ru 1'1"11J~11J;oi'1A~11ua•1vl.1'qiqi1rum•TI~\J1 i\'1-iluu u1riuafwu~1vu 
ua •th sa qi qi1 ruv ;1 ll; ~ ~ ~ ~1VJil•a1m~mJ11•1'ilu1"1" ~ 1•-ii ~ 1 • u .if 111a 1na111 u 

... ' d J' ..I ' ., ' ... "' ..,j ' 
1rn•11a1nm1Aunuu~•vrn'l"lnua;1•ua1•uua 150 LlJm TI7BmlJ'l"lTIU1s•1u 
11f1~u•~u~rhTiu~ 11"•iiiu•m11JamJti11•~mnihmrn•«qiqi1ru1vl~1•11Viu~1u 

~lJ11~lJ11nt~1~aYiuii~Lii~A11lJ1~ama 

RN P /ENV-P /P04077/RT60129-U1.,n1' 

~d1u1vn11u;~11ln1'1n11 

u~,;11 nei~ l£lflil1iiil ,,ri'fl 

,..,u, 
6V94 

'!H1fUJ 

2560 

~au~LL\J111•viuri•n1~i I ~""~wa•na1riuaf1• I uW'l"l nm1 l<Jllil1f~ 
~1f1'1'1 

~"U~ll\J1111vl1lri~lh~i I ~aU~7"a•nmriua~11 I uW\'1 n~Vl mau1-l~ 
-.;)1n';i 

~aU~ll\J1111vlUci•ii1~, I ~avm•a~na1riua~1. I u~,;'\'1 nan mami~ 
~10~ 

•• ~ • ............................ l:::!.~~ ............................. . 
(U1'1LUfl1Wn flztlu,11) 

ij1i1U1'\!011fl'1uii'1LL'lfl~a:u 

t.11tnl 'ii:u l'IOU-iflii''1 UJ\l~LilV~'1 u.aufi' U1JLU' 



d 
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911'i1~'1'itliJ19l'in1'iUD ~tl'Ubblil ~bbm '!Je-J 6ln'i~'Vl'U~~ LL 1~a Di.I 'j~1!~0Df!~1~ ll'l'i ~n1'i'l'i ei<J~n1'lJli'i'iU'IJ1~1ti1J ~ l 'i~ 1 '1'1fl1A"i'i1'!11 (\liei) 

5. 01'iR!J\!1R!J (i;iil) Ii' 1'L 1 Viii l li'11'ii 1~fl1\J1vn1'ill 'i 1., \J~ l 1 rui1u~ n ua 7'14 ua• tl;zm m 1\J nu l li'1ilii1~ 
. 1"'""'· • ' .•.• m'i11lll'i11l'i m11JV1 l!11lmtnvm11Ja•mnmu01;1J;11J'i •1'Lmuvn•'!l11V1n1la;11 

U~l1fUfi\J\Ja1v HRE-R3/3 lla• HRE-R3/2 vl1l11i'llL1Viihli'1ilU1~fl1\J1a01'ill'i11l'i 
1'Lail1'Lna1nila7'14 

v'lm 1~ 111n 1l4"i'a llL~ii m 11J,j1 l i'J u v'lu11ii11u1 mi' ni;ru" ii 1'L '1111 ;-;:,~-mil \Jil tl a;; R i;iil 

n 1 'i ~'i11l'i ll a.~ il 1'll!Jii w"i' a~ ~tl n; ru~1~1vl1 '1141\Jil il n ll1 ni1 \J~ n il

0

a{14vflJYi 

'i11JYi1~1n!lL~1mum;'lluii1vviu~1ii1'1IB'i'i1J'll1~1tl111L~v1,,,iJ111u1\JlLi;ia••1'L 1 Vi 
Wil~ numinru11u~a1in;ntlijlliitru \J lli;ia •l\J l ~ il LlJ 11\'n il101'L'll114 n1 'ill'i1 ll; 

'----~~~'ll~u~nila111 l1'Lv '"uu~L 1ruL 'llllLif \J ~uilfo-uilri1 11\'ii;z v •tla" 1'L ilv LL a• 

l 1'1J1•a1Jn uam11ii'1J~ 11fa1J ~1'L~1i'.hmi'I\! l\!1ru Lla•/ll'11l LR ~il1\l!J 1a l~il\Jlla 1'L1 L 'll llL 
.,,,, ... ., ..... J'd.J .. ..i., 0 ..... 1 ... ~""'. 

\l11\l1lJVlil11llnllL1l\Jm1a \l'i1lU'il1fU!1\JVIVl!J lR'i1l11lmnama4 uUU!lL • m \l\J1lV11 

'lillLlll\J 

1l u 'ill lla •A1 u ~ lJ!1 Un41 \J'lJU'iO ~ l~ V1'11il4nun1'inila7'w·1n'llil1'L 11\'tl iju~ m lJ n !I 
' • ., :: .,j .. ... 0 ... 

11;11J'iilV11LR'i1R'illL'i11JV11n1;m111a1luamwLm1l4aumo!lL11JR1Jiln1;u1;1;ni;1 

;oV1nR~1nil1J1'1111u " ' 

Ldilm'inila{141 m 'llllLV11101JmLii'1La~11 1 Vi'lluii1a1'allL LLa•iltlmrui;i111 ffi" 1 '11111J 
oJ... o .. )/.,I II .. , ,U , 1' 

"il n t tlVJuVJ ua•V11 m11Jazil11'L/RUW\JVJV111L Vl1 il'iilVl11l'll1-1l1ln 1 il1l ~·hmmw 
L~lJ u.a~ L~ EJu{u EI 

Lifm11viiln1'!IB'i'i1J'!l1~La~11L~~~{~~;l~;-v'lil1vi101;01J~1Jni\'u LLazm\'1n1;nau~1 
vimi1 ii1'!1fi'i'i!J'll1 ru \J lli;iaz1i14 llft1 •• vl1l1~ lla llo•tlfo~uam11i11Jvtl \J l 'll ~Vl11 ll a• 

i1 \J~ n ila~11 ~1~'i1111'1ni\' LA M nu~ ll1W l~)J~~il~n'i 1 Lil!Jln ~\lll1n1l a ~11 ui\'1 La~ll 
l1'Lm~1 L~i;"i'a~~111 ~LnllL111nm;nila7'11v11l1ii1~1ln111ni1uftli\',.,1JllL ~11Jit1il1'L~1 
u1 a L~il\J LLo•ii' !\!ft n1:1lllt~'11 ii1'1f Bn1J~1•1 Via11J1 ;o L iiu 1il'li1'L L llU 

~01u1an11u';11111lfl14n11 

u';.JVJ iin~ Lililil1i~ ~1ilfl 

111U1 

63/94 

fjft11'1lJ 

2560 

RNP /ENV-P /P04077 /RT 60 129-lJ1\il~n1~ 

1'LoilllLLLm111vi1lri41h11i I 1'Lail1'Lwv•na1nila{11 

1'La1l1'Llm1111vimi1ii1'111 1'Lail1'Lwvzna1n1la7'11 

1'Lo1l1'L u u1111viuri1ii1'111 1'Lail1'Lwa•L1a1n"a7'11 

llLoil 1'L u m111viil ri1ii1'1l 1 1'Lail1'LWV•l1a1nila~11 

!lLoil 1'L u u1111vi 1lri1ii1'1li ULailllL'i•a•L101nila7'11 

,j1n1'L 

u%VJ nal1 lilail11~ 
,j1n1'L 

U~,_;;-i n'fl~ ·Lfl'1€l11~ 

,j1n1'L 

uWVJ n~l1 mam4~ 

,j1n~ 

tJ~~'Vl tlari L€lau1f~ 
,j1n1'L 

!lLa1lllLLLm111viila11i1'111 I 1'Loilm•a•n~1nila7'11 I u%'VJ nal1 m~m{; 
li1n~ 

(U14LUfl'l'Wn Pi::tluf11) 

~1i1tn~n11A'1u~UL'lftflEJu 

u'l'til1 \1u nuu.Ut1i4 LiJuijLi'.ia~4 Lmuti LUJLU~ 



!; 
11 
' 

d 
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m-;1~a'l"tl:inmm'l"ll!l ~nuuiizbbnl '!INiimzVl'u~~ bb 11'1llmJ :;z 1:1zti!lai1~ Ll'l'l" ~n11vi!la~ n1'llfi'l"'l":l,J'!l1~1 tlu~ L 'l"~ 1 '1'1Vl1A"1n'!l1 (R!l) 

s. n11fllJ\JlRlJ (~u) 

6. n11.Jflm1mn 
'110~1ila 

~fl~uYl111l~>n'lluiM'~~~tJnwl 11a•1n'!luri~mmu111a 1u~u~n1111Jfl1i'ua•1~1ltj 
1u~111mfo~iifl'll11~n1111;1111 1w1i'o~m101A~"~~m ~tJmruuad'a~ri<Ja1101~ 
1iluw1 ti mJL'!au fawn a 1 u1 'ti ~~uYl ri ""11~ 1vi1,i'\J 

(n) 1J1fl>m1i!111fom1.Jtm11'!lu~ iii a\1'11 tJua• mn'!m~ 111 mi'um1a 

'!l1l~1ilmi'um1aYlii!1'm:1nw11a•Rrum.11ftimlJYln1\<lu~1utJ1•m~m•m1oa~a1l-lmW 
1~m m1n1.Jfl~~tJ~Qa11foi'a~~1-ffua1 vm2548 1-tl1J tl1iJ1J11riu~u 11a~a11a•ma 
1um;a101R~uoifo 1'afl~fl-ffu11'!oatJmruffi-ffYi1R111Ja•ui~J1iJuYl\<ln~1111a 1i'luiilu 
iilao 1nu LL an uun 111n~~'1~a\1'1 tu ua •>1U'1lJ 1 ~111l1 a~11Jffiil~ua ~ '111m1 n 
111l1ao11J11'!lm1info 1i.Jri1.J~~" 1 tJ 

U - "" Cl! .J .J""'.I u G U U .f .,j -:.,- 3 
11mmalJ~om>~'llV•l1>Ufl1'tl\J•ou1 lllJwl • mmu;ao;u'!la•lJflwoaV\Ln~'!l\J 
111nRu~1\J ri a a11~11u ~ 11 ru ~ uYltJ Bu~' 1\Jo ~101 ~a' vm ua •ll 1•a11J~ 1\Jn\J 
11ti1 a ~1u ~u~ ~ '!l<Ju 11Jli'oo ~" 1 ~1il1m1nu'!lu'!I a""" .Ju a 1 i.Jn1~~~"1 tJ 

('!1) infl1m1n11.Jflm1l'!l1;iamuuh11mi 
ni;~alJ l'llL~am u\Jl 111 uVi iilao~alJ 1~iii.J~mruvmMum;1-ff~1u 1Yloaflmmru1 u 
nwi1.Jfl 
n11ri1l a-\'1~\fo fo LIO" UUri~ 1na1mri~tl~~~;1 ;ru • 11• 9}~~-k~ il'uYll ~ V n11~"11~ ~; 
V11W\<1~1l.Jf1Yi1Fl\J~IJYliim1lJ~~mhou1l a 60 L'll\JfolJfl> I Yl<JiJU~ rl\Jn11U\JL~1l\J 
'ti U~ 1 R auYl Lii Rll 1nm;ri1l a-\'1~ 1 iJ el~~uffin a LA a~ LLa•iJ U~ n Unl>~•a l~li°oVla 1 V~UO 
~" vtfalJ~,~.~~~111a~1un11'1\n~•nuu1 u~u~fim1-i'1~ 1~llila1num~~u~n 
~•a11a~ri1111riotl1 

.. ~ ....................... . \1U1 

RNP/ENV·P/P04077 /RT60129-mmm' 

cu1a11~.ii:i ii't11U11iht) 

~ii1'U1f.ln1ru1\111tn1.in11 

\.l;,;11 riafl Lt1at11i'll ,,tifl 

64/94 

'jfl1tUJ 

2560 

f1aU~LL\J1110vioriolh'11i I ~au~wa•11mriu"~1~ I u%'\'l nai'i ma01i~ 
'ii1n~ 

flaoflLL\J1110Yioriolh'lli I ~0U•>•a•11a1riaa-i'1~ I u~,;'\'l nai'i L<Ja01{'ii 

'ii1n• 

flaURLL\J111oviari~li1'11i I Rau•wa•11a1riaa110 I u~ll'.\'l nai'i ma<J1i'ii 
.i1nfl 

f1a<Jm1u111ovioriolh'lli I ~fl1lflWa•11a1riua~10 ·1 u~,;'VI nai'i L<Ja<Jli~ 
'ii1nfl 

~aoflLL\J1110viorioti1'111 I ~allf1Wa•11a1ri1la11~ I \J~il'.VI nai'i LB~llli~ 
'ii1nfl 

•• ~ .......................... .t..~~.~ ............. fJ..~ ............. . 
(U14LUfl1'tlUO fi::tlurn) 

iji11u1tyn11lhuii.iu.1nflau 

u;,;\'I .;;,,,. flilUi'ni.i lilU~L1'lt1~4 LLt1uft LUUU'l 
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m-;1~a-;tl1n mn1-;ua~n'IJLLl'l ~LLfi'l '!lmm-;~'l'l'U~~LL 'lliltl'il~ -;~v~ri a1111~ Lf'l'i~ nTaim!~ii1'lJli';'i~'!l1~L tJ a~ L 'i~ 1 vlvhl1~'i1'!11 (~a) 

6. m71i~m7mn 

'tltl~Lils (Pia) 

1. a~fl1J·ua•m7ila1u 

'i1!J'tltl~tJ7•'111'UU 

~ilil~LL\J111,viilri•ih'lfi I ~a•~,·~•L1mriilflf1• I u~il'.'1'1 nail Lilflil1f~ 
..S1n'vi 

l 'll L~ s IJL 'UU L '1'11 u\1~1iil\Jn17~~ L .,. LLil• LM1'/~\JU\JL ~.u ll. ~n ~ ~'1'1~UL'fou 1 \J~ 
Container L ~t1~n~•nt1\J LLli'1\11m;~uni1"u 1 \J1 m mi l~VLM1'1~\JLLo•i\u~~n~• ntllJ 

1J•>1u>11J1 tJ ri11i ~~b s'iliru•nmJ fa s'l'11.hs• 1uyi'l<lff umJ 1\11~'11nvrn11'11m1Pi•1 tJ 
·~-'-'-"":-'-'-'-'-'-"~.:.:.::.:.-t~~~~~~r-~~~-::--+~--.,---~~ 

LM1:1~u LL a• l'llL~sm uu 11'11uli~ll•ri•1 tJri1li~•• H1n~~~•tJjjnaili1"n1:1ru•il ~ii~~~ ~""~LL m11•viila•li1'l!i ~oa~7•s•L 1a1riua{1, u~il'.Vl nail mam{~ 
L~ilumnum111ni\'u 11~il~111101u'tlru•'tluci•~oilm•s•L;m'tluci•t\Jv•amu~ru,nou .i1n~ 
n>ru~ffi'llL~sm uu l '1'11 ulf L 'l'1~il1J1nm; L 1J1•ail~ ll•il n11m11J'i Lm1•"1~1fasa• 
l'llL~s!J~LLonLtJ~su1L>'i (Exchangeable Sodium Percentage) L~ati1'1'iil!Jil 
ifonri11LLIi•1 i:fmhs•1 u0L>'if UVl~l\l1~~f\Jfi1\i ~ 'l'1 i1\J rit11Jti11 tJ fi1\i ~ L>'i1 s'ili ru, n ~ U 

Piil 1 tJ 

(n) n17tJ7:'111fl!J~Ufao•fl~1,f'l11!JLii11'ilflil 1Ann17 : 7•s•riilUOilfl{1, 

L ii1'1'1u iiti1'tl1J'tl\J iiu~m'"' ~ n;\Jn mil•ri1uYf il,~1J/amii~1n1J riilum; 

~1Lilun;7ri~a{1•1~~\J~~\J~~'llil\J'lla•'l'1ii1s•1uii'u1 il~1'1Jils I L~il\J rfoum> 
ri ilfl{,, L ~il~LL'il,vi1A11!J L ;;, 1, L~s1nu LL•um1riila{1, 'ilin1> riila{1,~ Ln ~" il 
nwl'luPiil'lf!J'lf\J l>i'iil~1•L~\J m>'llmU~'1'1u1~u L~ila{1•1.iilfo-timh Lils"1nm> 

' ' 
vi1•11J'llt1• LA~a•lim '" s• L 1a1m;riaa7'1• L ~.\11~8~' LL \J11'110Utl•nULLil•LLm 'II 

"" nwl'lu LLo•tJ; •a1um11J 'i11Jila 1 u;• s• ri aa{1, l~ s LO'l'11• L ~a•m> a~" a m•'l'l u 
'il1nn17 ii~'1111•'1'11• L 'l'i1-aan nuu~ as 

~01u1en1'iu°il'l1'ill'l'j~n11 

\J;,;,., iinfl Lilflil1i;J '111i't1 

l1ii'1 

65/94 

'l,fl1fUI 

2560 

~ 

~""~um11•vi1lci•n1~i I ~ail~w~•na1riaaf1• I u~il'.Vl nail maa1{~ 
li1n~ 

~aa~LL u111~vi aci• ii1'll i riauriilaf1• 1 L~iltJ 

(1J14LU917'U\,ln ~::iJUfl1) 

~'111u1'l!nT'ifl1uii4LL1flifoll 

1J°W'1 ;'ii.i flt>U'lifl~4 UIU~tU6~4 \Lil1Jfl' LUUU'\I 

u~il'.Vl nail Laam{; 

.i1n~ 

RN P /ENV-P /P04077/RT60129·"'"'"" 
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\ll 1'l1~a'ltilJ1\ll'l01'ltle ~nu bblil:mti'l. 'llimn'l::YJu~~u 1\lltielJ 1::~::rieai1~ bfl'l~ n 1'lviml ~ii1'llti':i'lll'il19il t!Ei' ~ 1 'l~ l vlvhl'1°111'1J1 <~a) 

7. ifoRmrn•m~iiihu 

~11J'llu<\J~•'IJ1'1Ju 

(~B) 

\J 1 •'IJ1'11J.,;'u6 LL U•lh LL~\Jn 11 tiaa{1, viari<ih'IJ, 1 Vi rl\J~lJ'IJ\Jml.J LL 1J1vi 1l'r11~~1\J 1 \j 
LL ~a"~'' L ~ma~lJa{1, m1m if 11 ~'II"' ~IJ'IJuua•~uvfriio Fi~ L ilu ~1' 1 ti mJ~~" L ~ 1J 
tioa1'1'"~1,ua~ I L~au Lllmnm1\J1•m'1l.J.,;'u6\J1•nouii'1a LL~\J~u~nruviu~ 
riua{1, LL~un1~riua{1, illm~rioa{1, mmn11ua,nuLLa•um'll~am•VlU 
.,: ., ' ..,,.., .,u.,.,. ... 0 .,., ...... 

a' LL 1~a1l1J 'IJO,Vl1,m1vi~vioaoa1~nu~~u~~'IJ1lumru1J1La1J1l'IJO~O'L ~au mru 
Ln~~u"&im~ Lilu'1lu ii'1a'i1ini~ua1,1~oa1'\.T~'~" 1uil m~~~iivm~m1 u~uu1a 
UW'IJ1'1lJ.,;'u6 nmL •n 1 \JU~1 LLN\J.,,\J \.T~Oii~mW~\J 1 ~a1l~fiii1l' nu ii• m~IJ 
ii''nri11 

ll1•'1J1'11J..;'u61Vf~'1'qi•~~1uu~nruviu~riaa1'1,lfi~'m' V1~1uri1'\.TU11lV1'U1la I 

L~ outi outi oa; 1' fa a~~ vi 1 Lil u\11 mh •'11111' 1J..;'u6 ~ ~~'u ~ L 1ru~1' nuu~ u 1J1vi uri' 
n1'1Ji 11,~1\J L~a1Vfii'1'qi•11ifm1m•ll'~wi',LJ1u'1'qi•~N1\J i17m~on1ifLa\JV11,~\J 

Lfi1,m1'1la,\Jwa11munuiifi1J~Vla1\.Tm~lJL\.Tm1'1J ~aLM\J~\JO~~ nm.J1i1LU\Jn11 
rioa{1, 

('II) n1~Uo<nuua:LLri1'11~am•vium'«'R" : ~•a•riua;'1, 

~a1l~LLu111,vioa,n1'1Ji I riuurioa{1, 1 L~ou 

~au~uu111,viori,n1'1Ji I riuutioa{1, 1 L~uu 

~aomLu111,vioci,n1'1Ji I rioutioa{1, 1 L~uu 

uWVl naw ma011~ 
~1rl~ 

uWVl nal'l ma011~ 
~1n~ 

tJ~ifVl fi'~Yl Ltleltl1'i~ 

. \i1n'vt 

n11~~~•n111JLll~l.Ja1'1,m1l.J~fi11l.JLif11•1Vfnu~lJ'IJ\j ii'1a'iiin1'i1lV1,L~OS1'\.T~' 1- ~a1l~LL\J111,viua'1ii'IJi I ~a1l~Wa•L1a1riua{1, I u~il'.VI naw ma011~ 
~ohJii L~\J n11~~vi1LOnl'l11L~~LL'r1~L\J~U'll1l,LL~\J.,;'u 1uuih \.1~1l1ULL\J\J~ ~1n~ 
au~fiilu,nui'~n\J1•a,~if,nri11 L ~" 1 i\'m1~furimi1a,1u amu\J1•nuu·m~ iitl1 • • • 

' .!' d •• d d • • ·1 
~IJ~\J ~au~•u\Jw'IJ1~1J•U'r1\J\'rna1,~m1m' L'r1aa11,A111Jim1mm • LLa•Ama 
m11J'i~nn'1a 
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7. 11'~mm~zm7iiib1.1 

~11rna~tlw1m11.1 

(Piil) 

ii~1V:ii{hatlw'IJ1.i'lJViutlm1;htiluiillnmJ1m1n11 u11•,j•~vrn~~Pioti'u1m1m1 

L -ii1.1 ~1~fo L~u1i'u1t~au 1 u~"11 m>'llll'llU/111ajti1u 1~aii11a11•t1ia~ L~a1ti'um'fo 
L~o1fou~ m.J LLil•L uofl mll\'IVi~~1ilty~1111i'uVJ~~•mruiim~qmliu 111"7uiiu1 n1' 
ttif1iivlJ11~11111; ti'luiifu 

tl1•m1munu~tl1'lllJ'llU "' fi mtl nmu1ri1uViu1~u Lrn •111\J1a11u~ L~ a1iiu1 
1um;1 V:m1lJ,j1m vi~u auuil!JU trn•ttm 'IJUtyV111 V:ti'u~~~a~1iifi'uuam•l'lrnnn 
ii\) n n lJ n1 'ti il ii i'11vi il ri1111 'II, nlJ fi' if~~. ~\J 6 fo L ~., fa1 L ~au LL ii•if~ 1 V:ii 

., ., d d .... ..i .... ... d ... .?f ., .... d ., ... L \l1Vl\J1\'lL \'lil1\JL 1il1'il1L ;amnn"qlJ'll\J L \'lil~~mlJ L•11"11LLil•1tJL 1il1'il1L WU 

m1lJ tifom mrn• m1lJ L~ •~\'flu~ 1 mt\!~ L ii~ ~\J\11nm;;hLilu1 m1 m' ~ii v ~\Ju fo 
Vl1~11lJfi~ti'.lu iimaumt u• uadiai'u1t~au~1111~a11i1L ilun11m1\lililUifil 
{o~ L~tltl?la u1111::: u::: L 1a1ri ci~f 1~ 

ti 1111u~-&im oum1i'u L ~01i'o1L~ au~ ii7• a" n1111 um; ttm 'llmiwi' ~ tllu ir1mruvi'11 tl 
_,d ) • • ( _,d ) " "'1"" • ··' ' • " (~u\'l 2.7-1 LLil•mruqmuu Jul'l 2.7-2 \'IWlJU ~\l~L~;alJLL\JUnilW,UL1il1 

~ilil~LL\J1111viilri1ii1'1Ji I ~ilil~WV•L1i11flilili'11 I u~1'il'l n11Vi Lililil1f'il 
li1ti'~ 

~ilil~LLu1111viuri1ih'lli I ~11u~wa•t1111tiu11i'11 I u~1'il'I ti'11Vi Lili101f'il 
li1ti'~ 

~11u~uu1111viua1ih'lli I ~11•~>•a•t1111tiu11i'11 I u~1'il'l ti'11Vi mamf'il · 
li1ti'~ 

1 i'u1t~au'IJ01uWVJi Hiif1a (7tl~ 2.7-3) -· 
1 

ii~ L if 1VIU1~'1JlJ'IJIJ.i'lJViUii\'IUU• L~ mJL~ a\J'IJlJ'll\JL ~.il~11 A11lJFl\JL~ a L i'J \J~ m . ' . . 
ttl~i'uiio~11~111111iim11umt u• 'i'uVl1m1lJfi~L i'.lu L ~. 1 V:tii~m1mii1 hilu~~uti'u 

' ' d ' ., 

~11u~uu1111viuri11i1'1Ji \ ~11u~1•am111tiu117'11 \ uWVJ ti'11Vi Lililmf'il 
li1ti'~ 

~ilil~LL1J1111viuri1ih'lli I ~11u~1•a•n111tiu11fo I u~1'il'I ti'11Vi mau1f'il 
li1ti'~ 

l--ua11~muo1~11•m•a•noil111 . ___ _,_ _________ ,_ __ _ 

if~ 1 V:~~•uuth• ti'uii' a ~1G1~ru• ~~ ~'°' m1lJ L~ a1111a~ ~1 ~ Lii~~u ~il~'l~ u11• 
l'l'i'\'l 6~u.in "" riu~i'11 '1Ju1 tm1 m; 

(U1fJ11Vt~'lt 11RJ1J11il'tl) 

~U1u1tm1W~\'111lfl''Hn11 

u~lfti lii!Vl rnflv1{~ '11flri 
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7. ii'~AIJLl~:m1ii1h1.1 

~11J'!liHth:'!11'!11J 

(~ill 

mtihii~m 111 b~mn ~ ~ill'li'l'l 6~1Juaz~•tl~ n a711 u ~,:;l'l~i'u b "11J1illiH71a~11J 
a1m~ui.i•m1m~si.11a Lrnz~a'!la•m1m~mna1Viu~,:/\'li \'171\J\'mA~• bbaziimi1 
u1JVi~11sa:b1ism1nA~• b~aua1n1m11b~sma.J1 uazm1•aa~m1m~au7as 
'!la•m71i1Lilimu 

~~·~bm111•vi•ri•rh'1li 1 ~a•m•~•nmnaa{1• I u~,:;\'l nail baaa1flll 
li1n~ 

"1lnl'lu'llafa•b~~1Jm111b~a~7auii'ubda•1J1•1nlm•m11Vili1Lihm111Vim111 ~aa~uu111•viari•rh'1li I ~aamzazna1riaa71• I uWl'l naVi maa1f~ 
~1m"1ilmba•um'!lt~m~1~~~ "117a11uui'in'lla7a•b~su a1b"1~'!la1i:ll\!"11 bba: li1n~ 
11 s a" bB a~ m; bbm '!IU II! m m11 u uuvl af 11-Ua{a• b~ au bba" u ii• ~am; bb m '!IV -l'utJ I• 
tJwL~uvi1"1-l'um77a1 b~su~1u~a•vn•~"1a1ni.1a1s b ~u bb ii• t~ am1nu~fa•b~~1J 
~~tJwmR~mhs•11JtJnma•ri1uVia•~u uafmh•'ll1'1'11ll'utfiA7•m7 ~lml'•~a 
u. ,J'.:i 'VI ti1 ~ .:iTu u.:i f1 n"Itl fl fl "I u.:i ri1 tJYI n.:i riu Ll '1'.:i vi 1 u n1 'ltJ "I~"q1J 'VI~ ti 1 u 'VI 7eJfi~n"I1ii 
~u1 ~aa~Aao•nu1~~tJ7im•fll"i•n~11 

auua~um71i1Liiuii•nmJ~111 'lla•~11'!lu 1-1~0,.,tl1a•1u1u~u~m11m111m111za11 
b~u m1~111ii•m711~1ml'IM1atJ-rnLl'lru 1'uri1R'l\!'ll0•~11'!lu m7auua~u"11un11 

iivn m1Pim:11 1"111Ji11G11ru~'!I bba:a1517rutJ7•foinl~1•11iluilli.rn~oii•m111 
_,j .J I... U .,. OJ I 

au1 \'li'fil~Aaa•nun•m711~•na11 

(u1v11vt<11lf 1~U110") 

~d1u1unTn.i'ivi11L111~n11 

t1';-d°M fi'afi LDil01{i{? ~:hrift 

\llU1 

68/94 

fjfl1AJJ 

2560 

v 1mnaa711 

~oil~bb\J111•viori•ih'!li I ~a8~WS•b1a1riaa{1• I u~,:/\'l naVi mamf~ 
li1n~ 
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(\114LUF11't1Un fi:::tJUfl1) 

~,J1u1(\!n1,-fl1u~4u.1"~g11 
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7. ii'~Rllua•m7ii~11J 

i1ll'!lo~\Jwu'i'!l1J 

(~al 

8. mii1a1J1ilaua• 

R11ll\JaaflA'a 

a -i'1~ m11Ji1'11!\'1.15~~ 117• a11.111mi'ua~ ~ n ;/\.lu1a11u~1~a1'l'ia~ii'~n 1 R~~ ua • 

rnn'!lu Lta•~u1~1J'!l\Ja~11~mila1mhLa11a LYlaa-i'1•m111i1'11!\'uil1i'u~ ua•muu1 

vrnLLm '!liJ (l!vni1w'i1.11 iiau1Rfl 

(n) "1fl'fl1'~1l\J 
'1flvi 1'l'ia n1\.1Ufli.1'ia LL~uu5u1im;!il1um111\JaaflA' a a1'111au1il'a LLa "~~ u 'lflii a11 

flaEJ fl LL 1J111~vl mi• n1'!1 i 

flaaflLL 1.1'J11•viari•n1'!li 

flaaflwaoL1a1riaa~1• 

flaaflwa•L1a1titia~1• 

u%'1'1 naYi maa1f'ii 

li1nfl 

u%'\'l naYi maa1fiil 

I ~~ 
DEMnu~u~riaa~111Yla1i\'Lnflm1mllrnflA'a~a~ii'(l!•' LLanh•'!l1'!1u1nil'L~a~lfla flaaflu1.11'J11viari~n1'lfi flaUflwa•rnnriaa~11 I u%'1'1 naYi maa1f'1i 

n 1 ;ll fl i\'a11~ u~ 1111 a 'i'a~~ L i.11J1 "a,IJ n11ii'' iia11 ~'l' mJ~u~ !l 111M11.1~1 R ;11 

LYlamu~im1;Lih-aanHi~11.1m1\J;•f1il1u1'li1Lf;a~vrnL~a1 

tl11.11JflW ao L 'la1Ufl-L U flU7• flV11• L 'l'i1 • 

.., ,...., .,., v "" u ' ., J' de u ~ 
-.iuM1u~v1urn\'l~~\JL\.llJ111•~••~~u~;nauL~1-vvn11u\'la1un11u~1R;1'J 

- --+ 
Rl\J~ll~ Ltal1q~n~~lJ A\J111JU ti 111ni\'~fl I Ylvffi ,:,'ri El R11l!L~ Ufl{U1J unR\J 1 \J~1J~ 

---· 

tl1\1\Jfl\J\'la1 l V11:1 mru~A1.1~1\J~11lu 1~115u1ifl11Jn!J'"L UV\J~tl1\.11Jfl 11 

·' ' • " "d-.---' )/ d ' ' ·' -u;oaiu111J'!IEJ m1m1111J a~1m • 1\.lu 1\'lmn~ • u11 uvi 'lnaaaflaa~~ ua m111u;•11qt>l 

li1nfl 

flaaflLL\J'l'l1~viari•n1'!li I flaaflwa•na1riaa-i'1• I u%'vi nm1 mamf'ii 

li1nfl 

flaaflLLm'l1~viari•r'h'!li I flaaflwa•L1mriaa~1~ J u~,;'\'l naYi mamf'ii 

'11n't91 

flaUflLL1J1'l1~viari~/h'!li I flaaflwa•na1riaa~1~ J u";,;'\'l naYi mamfiil 

li1nfl 

flaEJflLL1J'l'l1~viaci1/h'lfi I flaEJflWV•L1a1riaa~1' I u";,;'\'l naYi mamf'ii 

'\i1ri'U1 

flaoflLL1J'l111viari1n1'lfi J flaaflwa•L'la1riaa~1• I uw\'l naYi mamf'ii 
~ ... nui LLa•m1mi'J1.1;•1uauL'iau~aa'!la1Ru11uriaa~1• •. 

~fl~~ LR ~El1vl\J L 11~' LL \J\J~a~a'l 11 u!l1UM1\J~'JA,1'l ua•u"; L 'l ru~ir. Ln~ L 11u Lfl a i1a 

~ii1u1un1'iu°1,.,1'ilfl'i4nTi 

u'iiin fiafl Lilflil1{iU ~11i'fl 

MU°1 

69194 

via11ui 

2560 

flaEJflLL\J'l'l1•viaci1/h'!li I ·t>laaflwa•L 'Ja1riaa-i'11 

.. ~ .......................... .J.t:N >-'! .................................................. 
(u1-i~u11·n1un f\'::\lu111) 

~1i1u1tyn11l1ufi~L~ 111t1t11J 

tJ°1-Jn iitJ flil\l~ai-i LUU~d:iu~-i LLt1Utf LUU\1\1 

I u~,;'l'l naYi maa1f'ii 

li1nfl 
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(U1'1LUft"i'tlUn Pi::tlun1) 

~'111u1fYn11.i1u~.:iu1P1\luu 

u'1ill iiu fHlU'llafi.:i U>U~Lil~~.:i llilUtf LUJLU\I' 
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1111-:;1~~-:;t1"1111-:;rn-:;il!l ~ nuLLa:: LLm '!I l'lam~'Vlu ~~u 1111il !)". -:;::11::~1Lilurn11m~rn-:;'l'imh1i1'Uo':i':i"'!l1~1tlei'~1-:;~ 1 YlVl111~-:;1'!11 c~i!l J 
iM0 "' o>-;Jl>%i? • .c Gi tj;t§ l 

2. a1'ihml1iimm• 
A111J\Jaaf1.fi'a 

(n) n111lnam1Jii11ua1~1au1iimmz~111J\Jnafl.fi'a 

~fl 1i\'jjm;i'Jnfftmiiif1ua1~1a1J1iiaun•m11J\Joafl.fi'aa~11L "11J1za1JLLrivnl'M11J 1- flollflLLin111vimfoi1~i I floaflwa•L1a1 
~ui]llil111JL~miia1num11'iilh~i Lflai11iia~1-hm1i'Jnamll L~u ~1Luum1 

n!;p•Lu mJm11J\Joafl.fi' a Lrn•i1im1\Ji]u1inuaci11\Joafl.fi' a 1 \JL ~m•uuvi mi11i 1~i 
n 111 ii~u niruu a1 nwi'u m1aa11J\jA Ao 
'ilim1ui]llilmru~milu 

·' JI • "' • n11 u21Jl1a1\J10L \Jll1fl1J L UIJfl\J 
('ll) m1ua1!lu R11J~lln11Lnfl•pmm~ii1'll~T LLa•m1qn1;ii;11nii1'll~1 

m1~aauLLo•u111~ni,i1wuuviaa1lh~i a~11a~1La1Ju Lflanm1Lll11d'1 LLo• 
U1~'1~ni~n 111.,,il' 

(1) n11LN1Wi'1LL\J1vlll 
;fo,.~u~111via~11i1~5111J~1~ (Pipeline Patrolling) L~a1i1Lilu1 \Jmll 
1J1m~1u ASME 831.8 i\'1iia 851.2 ua• 852.1 Lflanrnl111~1i~m11J 

•h111uLL1J1111via~;mria11i'Lnfl~anwVJu L~u n11riaa{11milmLu1via 
m1flama1L~1J n11~fl~\J L~u;fu Li'Juu1•;hilo• 4 Af1 
~1Liiun11'11n~tiT~1~m11u1m~au (Pipeline Markers) L~a11i'Lilu1tlmll 
mm~1\J ASME B 31.8 iia 851.7 ~1Liium111fo1Jn\J Pipeline Patrolling 

;'l-iam1L~1JLli'1Lrn•m11nmdi Lflam1~aau'l1nm1LA~auii1au1m~au jj 
n11i:in-U11fl 1-l~aiiam11Juuu1m~auorn~a\j1-l~et~ Liiu;fu Lilu\J1•~1il 
ft:: 4 flf.,'j 

(U161'iYH'tf 11111.nh10tr} 

~ii1u1t1n11ul"V111t11·Hn11 

u~,;''VI iiflVI me1£11{;'/ '110'" 

MU'1 

80/94 

'jfl11'1ll 

2560 

flollflLL1J1111viea1lh~i I floaflwa•L101 
~1LU\Jn11 

(U14lUPl'l''UUn fl::\Jut11} 

~1l'1u1t\!n1-sft1u~~u1rttlelJ 

ti~-dn ~2J l'IDUiflii'.t Ul'\J~L0ll~4 lUlUff LWL' 
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u%'l'l nm~ Laaa1{~ 
~1nfl 

u°%1'1 !loVl rnae11~ . 
~1nfl 
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\il111~a1'll:in\il1m1il1Nnu ua~bbrit 'lll·mm~wu~~u 1\ila11:!J 1~EJ~Wf 1 b iiynTa bl'l"i ~n11vimhii1'lfli"i"i:!J'll1~1'llv~11~ 1 vlVl1A'i11'1l1 Cl'i11) 

2. a1\11au1!Tau~• 

fl11mJ~a~iia 

(~al 

ik·:c;.t,,;hi:J .,· .• i&i S:& 

(2) nwj11~~ni;1umvio 

ii~Ln~m;ru'Yl;~\ii'1~o~viari~n1'l!1 LLa•m;n~L'll1•~a~~1J~u~Yfuvimfon1'l!1 
(Pipe Settle~ent and Soil Erosion) \J~LWJ~~\JB<J\J 'Yl1~\fa'1o'Yl~o'Yl1~ 

., .: 0 "" ~ 
o1~~u LiJu\Jw111tlo• 1 A'i~ 

(3) n1'i<i1'i11l'i1l8~1 
<i1;111;<Ja~1~o~vimi~lh'll5'i'i"'111~ (Pipeline Leakase Surveys) L~oh\' 
d'Ju\i.Jm"mm~1\J ASME 831.8 vh-ifo 851.3 LLo• 852.2 '11;111,;bam'i 
L~\JL Vf1 1~a Hin;;,fon~amv.u 1~iia"m"LL mvio~jjm;L iJ~mJLL i.Ja~ \ iJ Hi 
~1"tl\JLR~o~ifomwi'~li1'11 (Gas Detector) LUu!lw~1ila• 1 Af~ 
~miavunmh1~~o~i'a~LR~il\Jvlil (Costins Defect Survey) 1~am1111~ 

Voltase Gradient vl'lV'iIT DCVG LIJ~\JL~'1111oi1LLmfo~1a~LR~'1Uvlo'ihl~ 
LLa•llwmru~u1~~'1~LL~a~oil~m1"a11viil 10 il~ilRf~ 

(4) m;tl1'i~1'ni;1wuU1'.fo~num;~n~ou 
~1'i~miailu wl'i' tJLL ;~Iii'~ 1l1YI1ffi-Uua~ num;~ n~mJ~il~vi ari ~Ii 1'1lfi'i'i" '111 ~ 
L~il1ii'Lilu11lm"mm~1u NACE SP 0169 ii'lum;m1111~'i•l'i'uLml'i'u1l1Yl1 
~il~'i•UUU'1~num;~n~il\J~il~viori~li1'11~~~ Test Post 1~avi'111•iilo~jj 
A11"~1~PintlLnu -0.85 v Lrn•hhnu -1.5 v (LViaunu Copper Sulfate 

Electrode). 

L i1 a~ v. v<i1'1~u Uil~ nun 1;~n ~" \J~il~vi 1l LL a• 11fai ~~an Wl'l u ~"um u~"vi" 
i\'Jui.J;•~1ila• 2 A-i'~ 

~ihu1vn11u~\111;1fl1"'1nT'l' 

u';ii1'1 liflf1 u1an1{~.-91ii'fl 

,.,u, 
81/94 

'lfl1fUJ 

2560 
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~oa~um11~viori~li1'1!1 I ~aam•a•L1a1 
<'i1Lilum; 

.. ~ ......................... ..!.~~'.'.'.' .............. ~ ......... . 
(U14LUP1i'llun M::ihu11) 

~,;1u1qin1-;ft1uft.,,111ftli'il11 

u1,;'VI ~JJ l'l'EIU.Jfli'1 rnu~Liiti~-.1 LLt1utlf LIJJL' 

tJ%''Yl nan L1laa1f~ 
~1ri'vi 
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i;J1'i1~i1'itl:U1 i;J'in1'iUv~ rl'IJLli'l::Lbti'l 'ile.Ji'l n'i::'l'l1.J~~ 111 i;ilim.1 'i::11::i;i1 LYUn1'i 11'1'i ~ n1'i'Viml~ n1'llo'i'i:IJ'IJ19il tlv ~ 1 'i~ lvh"111'1~'i1'il1 (~v) 

2. a1ii1au1iJaua• 

fl11!Jtlaa~liv 

(~il) 

.r:i!ifL~ffe!"~-ii_':jjJ.!:. '"2¥('.»'-"!.'1 

m1~i1ilU>•vi'u LL 11 vi'u 'l l1l11~t ii\J1N !ium;q n1au'llil1vimi1ii1'111 1 iii~ u 
(Close Interval Pipe to Soil Potential Survey: CIPs) L ~ilm1~~i1via 
ri1lh'lfi u~rnu1~iifi1wvi'ULL11vl1JLl1l11~1ni1mm~1\J NACE s; 0169 

1~uviil~dia1iiA111J~1,.~'ntlLiiu -0.85 v LLa"1~Liiu -1.5 v (LViuunu 

Copper Sulfate Electrode) Llluuwli1 10 u~vAf1 
·~----~-----!-~ 

A1\JAlJ 1ifjjni11.l iju~mmi fou1 u m11Ju aa~li v a1ii1au1iJv ua •~1u1 ~iialJ LL a• 
~ u ~ ~ u~iia ni 11.l jjllii n!J w L iivu m1lJua il~n u LM u1 nu ni; tJjjllii11u tu L 'II~ wuuvi a 

.11111'111 ---·--
mrnfoi,11\11uLLi1~1oi1tt11u1u mvirni1'11 1 if L ifu-iiam1lJ Lta•1'TmU La'l1 l vml(l1Vittll1m~ . ' 
il~11if~Lv\J 

tJ >•i11\J11\J LU EJ11'TUW11\JL il1'1J a1Viu~111viil LL a •1'TU1U11Ufo ~~'lfil\J~Lta 1 •UU 
i11G11(\lUlJlAU~nru1nilLi'iU1U\J1111vlil1 'lJil1 bA11 m; 1ifLLll1iivm1~1~1 ~ •• 
. vi 1LU\Jn111 \J L 'lfm•uuviari1 n1'1JG,,!J'll1 ~ LLn1'TU1U11\J"l\J ~~'llil\J L i'Ju ni1ci1111u1 

ii'~ 1 ifii>•UUn1>'1fililljqj1~1"i111\J (Work-Permit) L ~ill"i111um u 1 \J~\J~L 'IJVIW\J\Jvlil 

ci1n1'11, riaul'i1tiluni; 

(Al m1LV1~a1JA111Jl'l~il1JLta•n11ujjllii11un1wi'h'IJ~1 
ii'~ 1 if ii tt~u1•r u ~ ,,,~~n Lii u 1uni1tJ jjllii11u ~n tilu L ~amu~~~ mu ni 1ru 1 uVi uYi~ Ln ~ 
~lliim~v1nni1~1'11a1n1'll 

-1 umru~u'l\l'.1'11 1iif\li1tU\Jn111iJU~•UUvlilri1n1'llG1W'll1~1 if nu u'lil'.Vl U~Vl.1i1n~ 
OV I IJ ti " "" I I 0 .. ~ 

(!J"11'11\J) /11V1'!a1n ili1 ~11 LLa1 L~1~ LL~\JilnLU\J1~\J\J\'lili11n1'llG11~~1~\'111'1~ ~~il1 
1m1n~1v•\1ntJfo'LU1iiLL~Uumilu~a1 iJ~Vl. m1'1~1n~ tJ~\'l. 1iiffom;1aunrn.1~Vlii . ' 
wuuviaa11h'l1G1~~~1~L~U\J~VVLLtl1 

~D1u1on11u;'M11lA1~n11 

u;,;'\11 nafl Lilfilil1{~ '11fil'l 

,..17, 
SZ/94 

~fl1ft1l 

2560 
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~aa~Lrn1111viari1n1'11il ~ail~wu•L1a1 

oi1L U\Jn11 

~ail~LL u1111viaci1ii1'11i I ~aa~wu•t1m 
vi1Liluni1 

~ail~LL m111viaci1lh'lf ,I ~ail~>•u•na1 
l'i1tiluni; 

~aa~u m111viaci1n1'11, I ~aam• u•na1 
l'i1tiluni; 

~aa~LL 1n111vimi1n1'1J, I ~aa~wu•L1a1 
l'i1Liluni1 

~aa~Lm1111viaci1ii1'111 I ~aa~wv•L1a1 
l'i1til1Jn1> 

~ail~LLu1111viari1li1'111 I ~aa~>•u•na1 
l'i1tilun1; 

\J;,;.,.. ib.1 HilU'liai.:i LilU~iiio~.:i \LilUfl LL1JL' 

u%'\'l naYi Lilmi1{~ 

..J1tlvi 

u1i:i'Vl f1"1~ LD'1(11{~ 
..J1ti'vi 

u~il'.\'1 naw Lai1il1{~ 
,j,n~ 

U~~l'l fl~~ Ltl'G'IU1{~ 

li1n~ 

u~,;'VI n~w LfJ'1D1f~ 

li1n~ 

uW\'1 naw Lili1il1fii 

li1n~ 

\J~~\'l naW Lili1il1fii 

li1!i~ 





2. a1-il1au1ii'aua• 

m11JtlaaA.fia 

(~a) 

tl1•'ll1'1'm1'tnl'llam11J~11Jifonu1'!u1v~1u ~!J'llU amutl1•naum1~u~1nii'L~v,~1v 
a an ci u• n LL am i:im~mvhii11nn1J~a111ria1-ii Lii n m11J L~ v m vnu LL u1viari• ii 1 'l! • • 
G>W'll1~'llU•1m~m; 11m\'~mnmha~1u1n11•,;1L ili.m11riaa~1' tlfot11~ 1'1~il 

• d • -~ 1 .r d ' ' • 1··'-" ·' ti nwv11n11Lnv1nm•uua1B11(\lu•nn \J'YIU\'l L'll\J n11'l!B!J\J1l'nuu rm1 u1• 1 

1mi1i''Ylv1 Lilulfu 1uL'llm•uuviuci~ii1'l!G111J'l11~ lfa•~ifo1-fil'l11uri1~mi1 '1!J~~~n 1-fi 

ii L ii11'!u1~t11•a1u~1unaam•a•L1 a1 li1 Lil um; 

(11) ~1uu1ii1uu1ii'aLrn•n·111Jtlaun.fia!l11'!foTiun~1utl~llii~1u 

mu~!J 1-iiii m; ti'ltlmuHl •~nu.Ju m1vri1u'i nna~ L 1'11J1•a1J 1 ULL~a•tlwmmu111u 

mu ~!J 1-fiiim; m111 aauam'Yl'llil~ Ln~a1iia iit1nwlrimJu1m1-iitlDllii~1u 

'llru•~vl1LU1Jn11~<1!JLL'll!Jviiln1'l!~~. lfa1tlD\J~ L'],;j' 
~ ~ 1-fiii '" U\J'llilil~ 1\11~L;;1vi1~1\J\J ~L 1ru~ vi1 [l1' L ~il!J ~.vi u LL<l" m; ~ '1113 il\J '" v 

"" ., ~ .. L'l!il1Jn1vm1mn'l!LW 

R1\J ~!J~LL<l 1 i:i~tl Bu~11ua11J1ri'ltlmruilu~ nwi'u~;1v L ~1J q~iia 1'1!J1nii; ii' v 
;u~L.Yfiihnv Lilulfu 
:; J .Jd. .,j ' ., :; .. :; ..I ~ .. d 
nu L 'll~'YIU\'l\'l\'11n11 L 'l!il!J\'lil 'Yl1<11J\'l~~n~1 Ln 1u~1'!1J1 v L ~mm an~ L 'll~m~m!J\'l a111 

Lii~.ru~;1a 

~aa~u m111viuri1ii1'lli J ~aanwv•na1 

'11Lilum; 

~ail~LL u1111viaci~ii1'l!i I naunwv•nm 
vl1Lih.m1; 

naa~LL m11~viuri~ii1'lli I naa~wv•nm 
~1LUun1~ 

~'1B~LL\J1111viilri~ii1'lli I ~'1B~1•V•L1~1 
'11Lil1.m11 

m1m1111'nn1'l11u1~~tljju~11ulf1v Gas ~elector ~aum1a1 l----------l-------

'l!UW~'11Liium;~a!JLL'i!1Jviaii1'll~~1 lfu1tlDllii L'i'~ii' 
~ n 1-fiii '"\JU 'l!BB ~ 1\11~ L ;;~ ~L 1ru~ vi 1 n1' L zjil !J ~ avi il Lrn• n1' ~ '111a1!\J 1il v 
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. . " L'llfl!Jn1Vn11La 

~d11.11vn111J1i.t11lfl111n11 

u';,;'vi fifl°t1 LOfft11{~ ~1fifl 

,..,u, 
84/94 

~fl1fUJ 

2560 

~aunu m111vimfoii1'llij ~aun1•v•na1 
,;1Lilum; 

•• ~ ........................ !.':!.:!...~.~ ............ ':.'J. .............. . 
(U1.U\J'1'i1lUn ftrl!Ufl1) 

~oU1u1cyn11ft1u~.iLL1t1flaJJ 

ti~-d',, M1l flou'liil~-t mu~hilv1.:i tu11,1ft LUJL1J~ 

·1.J°7,;''VI fi'i;i~ LEl?IB1f6lj 

~1n~ 

\J~,;'\'l nm'i Lilau1{~ 

~1n~ 

u~,;''Vl t1a~ Ltl'1B1'filf 

~1n~ 

uWl'l nm'i mail1{ii 

~1n~ 

u~,;'\'l nm'i LB'1il1{ij 

~1n~ 
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1111'i1~ '1'i'l.h.11m01'iU El~ tl'ULL'1::LLiil '!JN'1m::'Vl\J~~-L1111\l El" 'i::E1::~1 LU'U01'i Lfl'i~ 01'ivJEJa~n1'llli'i'i"'!J19i1'llu~L'i~1 vlVl1f1~'i1'!J1 (~El) • f¥ 43!'.0'1Z·•Jt< ;;. ki@!Ji. MIS =· '"-· ""' . . i "-·+a ... dJ&l!Jk!&J J't aA .. "i#JK """"'c z- .,.,_,. - """·-·"-";""''".\&"'--~ ;;¥ *4iG =-"-'"';:;J<.··-~"-d-? -.<•§fuii'l~-1 ?Jf.fr. --;rn.~ -iiE···--05 "'--"'= -iidf0Ws,~t€'1iV-M¥ - A ; 

2. a1ii1au1!1'mrn" 

~1111tlaa~ii'v 

(~al 

- -=r-..1..1 .. ..i ·' ., ::;_ :;·-..i ... .... ..I 
nuL~~l'l\Jl'l\'ll'11n1~L~D1J\'lD Yf1D1J\'l'~~~'LmD,l'l1J1VL~mJua~,L~~l'l1,V111JV1U1• 

Liimi'um1v 

m1m1~'i~n1'!11 u~~~uolliinuihv Gas Detector ~au~na1 
::: .. )( .J..I 0 d ., ::: ., "'1 "'"'~ ,.., ' ..I ., ., nurnnrul'l\JV1\'1Vl1m1m1•aurnum '!lfl!J Vl1fl1J\'l,l'l1111J i.1~\'1 L1111a1uLnvnu' L ~, 

' .¥ •• ' ' " 111 ~ u"Wu'Vl vi~n~ 11 ~~u tVJVl'!l1 vi 

i1'u~tJj]Uoi,1um1• aa mum zj911;)1vm1L~ n'!IL 16 Uiu' ~~ 1 iif ilihv ~' ~ LLa~' \ 1(~ vil 
-iium111 LLa•<i'qiii'n1:1ru1uihv "1,il' 

~ 
~ 

~\Jj]Uoi,1um1•aau1amzju11ihvm1LSn'!IL1V iiu'~-;1•aurnLa•~~ Film badge 

rfou fii1 L iiu nm -ii1tJiiUoi,1u 

1umru~ilm1\Jj]Uoi,1u~u11LL'l!11wuuviuri,ti1'll11uu~nrui1'u~~Li'lu~uriuu iiu,'111 
• '. •• ,.. .¥ d ' " 1 •• _, " • • .. 

m1~1\J~1Jn1fo!JU~'1u~~ L u~Yf\JVl •~V~~ l'l1J1J1 mm;uu' nu~\JYf,\'1'11 V\'l 

L11111•a11 L~a1iifLii~m111tlaa~ii'v~a~tlj]UiirnJ L~\J m;~~~' Sheet Pile u~nru 
;uui1'u~~ ~ L iJ~l'l~ ui1•11 ru1\Jfo m111a 1~oif1J~U' ~U,\fo 1 iif Ll'l111• a11 L U\Jif IJ 

(U1t11"i't'l<ll'1 11fll\l'11il~) 

~ii1u1t1n1-;u'1M1"l'll'l1.:in11 

u1<Jn riilfl lililil1i'.U -Q10lil 

t.11!1 

85/94 

~fl1Plll 

2560 
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~aa~u u111,viu~'n1'!11 I ~<ium•v•n<i1 
fii1Liium; 

(U14UJ\ll"i'l1Un ii:::\hJfl1) 

~ii1ui'lJn111i1uit-.1u111flE11 

u1-d'l1 «11 l'lfJU<U'fl~4 rnu~L0ti~4 UilUA LUHU 

\J~~\'l nm1 mau11'il 

..S1ri'vi 
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!111'i1 ~ !l'i'll:ln111'i m'i~ 1111111 iJ!11'i1''iJ!lm.J ~!1 m~'l'lu~ ~u -i111 ll vii 'i~v~ti m1~1~ bl'l'i~ m-;vi ml ~ii 1'l!fi'i'iiJ'IJ1WL 'll !I~ b 'i ~ 1vJVI1 l'l~'i1'111 

1. ~Nl11Vtll1fl1~ 

2. · Lila• 

3. l'li'Vta1miiu 

TSP (24 ,11l1J•) 

PM 10 (24 ,11lm) 
. . 
\'lM\'111LL"Om1lJL 71al.J 

f?Cl.lliYJJii 

leq 24 hr 

leq 8 hr 

leq 1 hr 

Lm~ 

L90 

(n) 1-ian>•l'lU'llll11'lJLfivlJ' 

Luu 11'11ui1~lln1;l'l'l~l'1'1'1JlJ1 
.l'do o• 'd VtUl'lU > L 1 NUll,U-U llTI1'1lll • 

n•m,lJn1,lil1•a•~ 

m1mlium~-~1• (pH) 

~1m;tl1hHh 

(Electrical Conductivity) 

.. ~ •................... 
~ii1u1unTnJ°j\111tri1'1n11 

u~11l'I iiaVI Lilttt11-i4 ~1flfl 
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0:: .... I V ..i ... • 
LnUmllm•mmmlJ1lJll High Volume 

Air Sampler ll1\'lfol'1'1llci11~'iLm1ol1 
\'l1 TSP LL"•'iLm10!1il1v'i1i 

Gravimetric ~1l./l./1m21u US.EPA 

a1wi'u1'1'1lJci11~'iLR>1•llll1 PM-10 L~\J 
.... I V .d ... l mllV1•mmmll1lJll High Vo ume 

PM-10 Air Sampler LL"•'lLR71•l1il1v 

'JG Gravimetric m1Jmm~11J PA 076 

'il!n 1;mwi' ~>•iilu Liiv11 l1L i'Ju 1 tJ mil 

tJ>•m~Rruonrn.1n1;~•Ln~iill1JLL~•'ll1~ 
.... .d d 0 

UUU\'l 15 Vt.R. 2540 L7mn11'1\J~ll1m21\J 

>oi1JUL~V1vi11tJ 

'iil'iLR>1•ll~\J ~1l./UWn1RRru•m>lJn1> 
.,,: v ' .. .,.,i 
a1LL1~"lllJLL\'l1'111~ UUU\'l 25 (Vt.R.2547) 

L~111 ti11'1u~mm~11mru111Vt~\J . . 

ltU'1 

86/94 

fjfl1fl11 

2560 

..j1u1u 1 amil i111itJii 2.1-1 
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ri1 t~v>•v•l'l•nri11illl11li~ 
~anWl'lU~ll~Ti'a~LRiillUvill 
1~v~1LL\'lu1uo-l'u-~llri1 ~ll 
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m.:i'ilofliilll 

(U11lLUfl'i'Wn ~::tJUfl1) 
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u~i:il'l t'foi1 wamiii 

~1n~ 

U~,;\il ti~~ Lfl'181{~ 

~1n~ 



.J 
1111':i1~VI 4-4 

111111~ i!':i1.l:IJ1111':ifl1':i~ 111111111111':i1'ilil'1U l'Ja n':i~VIU~~LL 1111 t'ia11 1::m~riaa~1~ Ll'l':i~fl1':ivimi~ n1'1lli':i':i:IJ'll1 ~11.lu~ L ':i~ 1vh~1fl°i':i1'111 (~a) 

4. ~ru11TrnJ1~1ii1J 
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6. ii'•111mazm1ila11J 
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Lli°um• 
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2. a1ii1au1!lmia• 

~111J\Jaa~J\'a 

2.1 n11~1hrniia•tl'l~ 
qmiiu 

2.2 fl1~Lil1;~11LLU1 

vioil~ih'il~ 

R111JARL\'.lu111n\J1•'ll1'll1J 
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qmiiu~ti'iR~u 
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1l~fim LLo•UW'll1'll1J1ut11Jl'l 
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.r .,j O ... I 
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