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' 

LL '11U) i1v1>iTiil'l':il'~Arl'i!:-;i1'1'1'1i1EJr'i1'1flri'l'l.J"1J1~ (~ 11Lill!:1'lifiT"i1 "r'i1'1f'1" LLl'lU) ITT'l'lflJ 1 'li'LilULL'I'\ fl~Viii'~,1U 1in1J 
' 

h~,i1u11>iITT'l'I nTil.1111u1uiifl1111'1ITT'l'I nTim 'l'll.JTI"1JBll'L YifuoiilJ 11f>i LL v;,y\ 4 (~ D Lil11: 1 'lifi111 "iifll.J11'1ITT'l'lnTil.1'1" 
' ' ' 

LLl'lU) yj,f, 11ti1 UL"JJ>il.lnfl'l'11~~11Jlil LLl-ht1'1 !11 L11111lii11nLL'1' i~'l'l1m:!.l 11' Yiea~r'i1'1f'1 "1!8~ 1m~m-i Lilum111~Yi 11 • • 
L'l'l~nmfonu (Carbon Steel) (~1111l'i1:1'lifi111 "Yim'l'l~n") "JJU1'1Lffli~1ut1uamn~ 6 d'1 l>iuii'il>i~11'1uL:jja11~mnn . ' 
il'TI1Ufl11Jfll.Jr'i1'lf (Block Valve Station) r\ 3.3 "JJD~'l':1J1J1'i11a~n1'1flfTil.J"1J1~LH'url 3 "1!11~1J7i;-'11 il>i'11. -;i1n>i (l.1'1'11"1JU) 

' ~' 11 ti1 U1J7L1rn ~U ;:j LL U 1ITTEJH'1 'f'IY11 LL "!'1 ii' ,J fi 11U11' LL m\'i 11 ff' fi1'll'1 L-Ji'1 Hl{U ;:i-.h, 1 uL "1!'1'111' TIU U"JJ B~ 111J'1. mJJ'1!l 
'll 'll 'll 'II 

LLii111~Yi11a~r'i1'1f'1 Li.JET' Rmilii1.im111iilu Primary Gate Station Lriaa>im111iuii1'1f'1 'il1mi'u 'il:11,Yi11a~ii1'll'1 
~.I .a'..l,1 .a'-'·1 .~~ .a'..l. 
LlJ'11l.JViU'l111' UL"JJ'1'111,TIU U"JJ11' 1J1J'1. 'l'\UD,lil:lil 11n ViU'l111~ UL "1!'1'111' TIUU"JJ11~ 111J'1. LLl.JU1fl LLlil:ViU'l111,LLlil: • 
~ur\11~ 1 uL "1!'1'111,"JJ 11,TIU U111[J1uiifll.J11'111'1'1'\ n'l'l'l.J '1 Lil rr~ Rm Ulil'1m111'1 u Secondary Gate Station ;~.r~ 11 ti ' . 
mu 1u~urliifll.JD'1ITT'l'lnTil.1'1 L Yi mi>im1l.lliluii1'1f'1 Einflf,'1'1-ct~ Ti 11u-;i:rhm'!11~Yi 111 ViiiL11Yiiiu m1l.J'l'IU1 LL UUll'~ ' . 
(HOPE) (~11Lil11:l'lifi111 "Yi11 HOPE") "JJU1'1LHU~1ut1utfnii11~"1JU1'1 s d'1 (225 i:ia~Ll.lm) Lil>i111~ufi11~1uL"JJ'1 • 
'111~TI u U111v1uiifll.J11., ITT'I'\ n'l''ll.J., Lil rr~~ u rl11~ i{1'1'1fm11~fu Iii n Tl11J., ITT'I'\ nTI11li m ~i11-;i:Lll'1~1 L ii um1 l u11U1fl'1 

' . ' 
nm:v:m~u mri11a~ii1'1f'1 "1! 11,i lm-,m'lil-i:111rn 9.57 iifoL11m 101 !.ILLiJ,1iLilu 3 'lf1~ 71 ui1:Lau01LLR01~.r~~111iJd' 

I ..I I IW ... I ~ ,,,:: a.- _,,~,_,.ii 1 tr . • 
1) 2l''N'l11 - '11!H'l,Jn1'lf., till111'11£JL'l'lan'l!ll1111 6 ll1 (IL'l,]111ll!'I~) - l.J'il'1L'l'l.J'1UL"1J11l.J'1111!1n11fl1 (Tie-in . ' 

Valve) -;nnil'mum1Jfll.JTI1'll (Block Valve Station) r\ 3.3 "JJ11n:1J1Jri11a~ri1'1flfTil.J"1J1~LH'uri 3 "1!11~ 1J7i;-'11 il'1'11. 
' 

'51n.i (l.1'1'11"1JU) c.f,m.i1u~ur\'l'\i.i 2 U1U'l'\U11~l.J:i.J1, ~11JlilLLi.iii'1.r !l1L11111lii11nu01' i~'l'l1m:EJ11~) ri11U11,]LLW'll'i11 • • • 
.;,n1'll'1 L i1a~ur\11, 1 uL "1!'1'111' TIUU"JJ 11~ 111J.i. LLi.iii'1 '1 (t1uu'l'\u11~11:iJ1,]-fl Iii 11~u11n) LL!i111'Yi 11a,ii1'1f'1 1iJ ET~ • • 
il'TI1Ulil'1fl11l.Jiu Primary Gate Station c.f~11rilu~ur\'1'1i.i 2 U1U'l'\U1J~l.J:iJ7, ~11JlilLLi.iii'1.r !l1L11111li11nLL'1~ • • • 
i~'l'l-l>i'l':u11~) LYl11a>im1l.Jiiluii1'l!'1 Yina~ii1'l!'1 lua1ud'iim1l.J'l'IU11l'l:111rn 10.97 i:ia~L11011 (0.432 d'1) m111 

i;lu1111mL1J1J (Oesigh Pressure) Lri1n1J 1,250 psig (86.1 barg) m1l.Jiuli,1uiln~ (Normal Operating Pressure) 

Lri1n1J 1,050 psig (72.4 barg) m11Jiul'li~1u~111''1-ll',]ll''1 (Min. - Max. Operating Pressure) Lri1n1J 560-1,080 
' . ' 

psig (38.6-74.5 barg) fi.iLilu1:u:m,iJ7:111rn 0.37iilmllm1m:v:~1Liium'l 1J7i;-'11'111:1huhuriea,ii1'1f'11u 

a1ud' 1111ii' 11iJmmLLlil:111fl17111EJ1uRmUi1'1fl11l.Jiu Primary Gate Station 1iLiJum'l'l.IN'l1hD~1J7i;-'11 il>i'l1. 
' 

-;i1n01 (l.1'1'11"1JU) um1unTil.IH'l1ifri~uRmillil>im111i;lu Primary Gate Station 11:ET,Lilu"JJ11,1J7i;-'11., 

:fl,,,_ ;fr•-•',<. 
························································ 

('\.l1rl~'J5nf Dtn1ni'lHf) 

:.3'~1'\.l1Ufi17U~171fl~~n17 • ... .... ... .. .. _, .. ... .. ...... . ... 
tl7~fl 'illJ1Jl'l1Ul"lHEl ElHL'Yl"nt ~lJEl'lYI LElU-;J'il 4 ";J1fi'il 

rn11fl~ 2sso ,..,r1 a11ao 



2) Ti1~fi 2 - ri11a~n1'll'I 21ii111rimMii'n11"1111 6 ii1 (LL'l'~~"tl1'M.mn~) - Lim.1~a•1mn11iiaT1m111iu 
. . 'l·' J: ,./' 1 J: ,./' 1 '~ • Pnmary Gate Station 11• JJTl1lJWUl111• UL'JITIY11•t1UU'll!l• !llJTl.'111.1.!l•il:l'l!ln WUYl11• UL'llTIYl1~tlUU!llJTl.LL:IJU1A • 

(t1UIU'IUB•11:ifl•-Al'l!l•U!ln, tJUU'Vlll!l•ll:m•-ViU!l•LrnlJ, tJUU'VIU!l•11:iflHLl.hl1'1) •1nii'u.i:11•riaL'i•n1'lf'l lT1'111 • 
' ~ • • ' "·' J: ,./ ' J: ,./ ' , -tJUU'll!l• !llJTl.LllJ'll1A (tiUU'lf!ltl L'l'ITTlJ) Lrn:11• LJJTl1lJWUYl11•LL!l:wuYn1• LUL'llTIYJ1•tJUU'll!l•UAlJ!lTIITT'Vln'TllJ L '1111 • • 

... .. .... ... .. ' ""' Vl.1..... ... ..... ... .t. ' 1 ..r ..J-
TI'Jf!li'ILYl'l'U'lflJffl'TI LL'Vl•YJ 4 LJJ!J• fftl11.lilTITl11lJTIU Secondary·Gate station 'lf•Tl•!l!lmtl UW'llYlllml!llilITT'Vlm'l'lJ'l • • • 
111vl'u~mj 1 u11.11111a•11:m• 11i1uaLLi.hi'1.r !i1Lrrntla1mLT1• i•w]m:!la~ Lvlaiililm111i11ri1'lf'l limrf•11il•ri!lu • • 
fi••hmba 1 ~nu h••11.1.aT11.n11nn11ri aci111a1 wnT111!lii1ITT11n-n11'l ri afi•ri1'lf'1 1 ufi1ud'i:lm11111111ti'l':111ru 7.11 • • • 
iiaiiLl.lm (0.280 ii'1) m111iuaamL1JlJ (Design Pressure) Lri1nu 720 psig (49.6 barg) m1l.liu1il'nutln~ 
(Normal Operating Pressure) Lrl1rl1J 500 psig (34.5 barg) m111iul'Jl'•1U~1i'ITl·H•Hlil (Min. - Max. Operating • • • 
Pressure) Lri1nu 470-690 psig (32.4-47.6 barg) fiT1Li'11.11:u:m•tl'l':111rn 3.78 ii1ml.lm riafi•ri1'lf'l l11L'i111d'l11 

1:t1:11i1 L ii 'llnTl'-;J:!J ci1 Un1'l'f111Jfl lJ Tl LLil'll a•lJ7i;YJ 'l • • • 

I .J: I I W A I ~ .... - ..... ~ ..J , ... 
3) !f1~fl 3 - f111lil~n1'll'l !f'M.!ilf111 HOPE '!l'M.1111 8 'M.1 (225 IJili'ILIJ!il'l') (LL'l'~!il"@l1) - L'JfBlJTl!l';l1nHmUilTI 

• ..,J: .... 1 1 - •. , • ..r ,./, 
A11l.ITIU Secondary Gate Station 11• LJJWUY111• 'll!il1l.IL'lllilf11•mm111t1 UllAl.l!llilil1'Vln'l''l'l.1'1 Lut1•w11ri11• • 
ihw~·ma•fuil n.11aIii1.n11 nnl.lri mlil'i1•:Lil Iii i;i1Lii11nT:; l 11a111 Alil ri a L'i•ri1'lf '1 11.1.L'i111 d'i:i m1l.l'VI111 tl-i:l.l1 m 20.5 • • 
iiiliiLl.1'1"i' (0.807 ii'1) A11l.li'll!l!lnLL1J1J (Design Pressure) Lrl1rl1J 125 psig (8.6 barg) T11111iul'll'nutln~ 
(Normal Operating Pressure) Lri1nu 100 psig (6.9 barg) T11111iu1il'•11.1~1H'1·H•H'1 (Min. - Max. Operating • • • 
Pressure) Lrl1rllJ 80-125 psig (5.5-8.6 barg) fililLU'll"i':t1:n1•tl1:1J1ru 5.42 ii1ml.lm riaL'i•ri1'lf'l luL'i1ud'111 

'l':!J:i;i1 L ii UnTl'';IZ!l cll UnTi'Tl11J A lJ Iii LL!l'll a•u7i;Yl'l • • • 

J.d' 1m•m-i'lili111u.ivl'wri~ni,i.191aaii1LL111ri afi•n1'lf'l 1111:!1: 300 Ll.l!il"i' ·;nmL u1ri aL'i•ri1'lf'l maufl ii l.I • 
~'II Yi L 'JI .it! n A"rn•'ll a• i;i1 lJ. LLi.hi'1 .r !i1 Ltrntla1 mL~• LL!l:11i11J il'VIU!J• a:a an LLl'IZl1i11J il'Vl'll!l• U1 !i1 Lll !lU1llfi"I ti • 

•1n'!ia1Jilm-i'iLA-n:ilirnm:riui•Ln!ila a l.l'll a• 1m·•m-i..f.11.1."l':t1:riarn• LLil:-i:u:l1i1L ii11m1~arifw u1m • 
i.LL1\ila!ll.li11.1.•h• ') W1J'i1 l-liln"i'Zl'llJyjITTfll!/L'i1U 1myiJmii.iif u1wi:a:ri arn• L"lf'll Lifo•i•·;nmA~!l•imLL!l: 
atlmmriarn• i::Jua:aa• m1i!ilm"l"lla•Liit1 1-1am:11ui1ua1ii1a111lTt1LLa:m11Jtl1rnii1.ri't1 Li'l11~u L'i11.11-1am:riu • • 
1 u"lf1• fi1Liium'l'L'i1u111 qj LUUl-I ilfi"i'ZYllJ L ~ tl1 rllJ f111 l.IV:1• n•11'1~1UA11 l.I ti ii !J lilrl tl'll B•'l'ZlJlJrl !l L'i•n1'lf'l 

i•if 11 Lvla l~m1v1'~111 lA'l'•m'l'il1-1am:riu~11.1.i•LL11i1aal.I ii•Al.I LLl'l:L!'llmwit'au~L!'1 u7i;YJ'l •:~a•t1Bu~!il111 
..I • .:. "·' • .l' L•B'll L'l!LLl'IZlJ1Tl'l'n1"i'Yl1 LJJ lil•'ll 

lJ /I, ;f; < ~"' ,A-
·····~·············· ·························· 

{U1U~'lfc.f Elff11nl"lf6) 

~ Ei1 '\.lo 'J £Jfi1"l"lJTv\11 lff7.:I nTl • 
u1~,., ~uu~'JLD"l!LEJ ~a-Lilfu oiutifil i5u~~ 41i11i'il 
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1. i.Jij111im mnmnT'iiJ !lJrlULLlil:LlnL 'JI ~rn m:l'llJ~J LL 1Tiil' !l lJ LLlil:m mm"i~Tl m lJ m1.i lil!llJfl ru.111w 
' ~~ LL'l Tl ii' !l lJ 1 UJU LL~mi.J ii 111in1'Hl1U~~ LL 1 Tl ii' !l lJ 'i11 lJYi LlilU!l 1 w:n EJ J1 um"i'i Lfl'l'1 :ii' mm"i:l'llJ ~~LL 1 Tl ii' !l lJ'JJ !lJ 

1mJm"iri !lff~ n1'l!!i"i"ilJ'li'1~111 !.IL U ii.Ti lJ !lTl lil1'1'\ fi'l"l'lJL 'I'\ lJ"i1'Ji'a lilL fifw~ilJ !lfTl LL \i~fi 4 !l £i1J Lf1-i• Af\il LLlil: 1 "Jid'.Ju 
' 1 • ~ - ' .I < .J .J • 

LLU11'11• Um'l'mnlJ f11lJfllJ \il\il\i111Jlil'l'1';Jff!llJ'll!lJ'l'\U1!.IJ1U 1J'l':'Ji'1'li'U LL!'l:!lJflmmnEJ'l'll!lJ • 
2. 111~1'1~ ';J:<ii'DJ1m11!luru1\il1 '1'1'1 "Ji',{ufilum'l'11Jri !l';J1nV1ii1EJJ1uriL~ a1"Ji'.!lJ "i111ifJ<ila~1<ii'fu!luru1\il , ... , .. 

';11fi'l'IU1 EJ•1UL~!lUnJ1\il1 Un1'l'U'l':n !llJ ii.i fi1"iVo/ i~J11' fi L ~ EJ1-Ji !lJ ri !l UL~lJ~1 Lit Um'l'ri ~ rn~ t m~m'l' '. 
3. U1"i1 EJ Iii :L ii EJ\il 1ULLi.Jui.Jij111im"i<ii'1u~~ LL 1 \ii ii' !l lJ1i.Jii1'1'1 U\il L UL~ !lU 1'll il!llj/1111 ~1 L ii. Ufi1"i!l El n LLlJlJ 

il!ll!l1ri !llilTI~ il!ll!l1~1L ii.Um"i !l Eh~lil:Lii EJ\il"li'\ilL';JUL Yia 1 ~Ln\ili.J"i:iil'li111Vo/ LL<1:i.J'l':iil'lii.Jlil 1um~i.Jij111iLL!'l:i.t11iJ 
~ \ilU"i:m l'!LLlil: Li.J EJ LL V'l-i1~rllJ'Ji'lJ'Ji'UlJ1L1 ru. ,{U fi LL U 1ri !l t m~m"iri 1l ff~ n1'l!!i"i"ilJ'li'1 ~111 [J LU ii.A lJ !l \il lil1'1'1 fi'l"l'lJ L 'I'\ lJ"i1'li' • • 
A _, A t;' 1 .I .J '!' ... • .I "" 
EllilL\'l"ii.l.'l!lJEl"i\il LL'l'\~\'I 4 'l!~ fl'l'!llJfllillJ !llJ'i1.LllJU1fl !l1L11!llJlil1nLL\il~ LLil: !llJ'il.'1'11.1.!l~lil:fl!lfi LLlil: !llJ'il.'l'IU!l~lJ1 • • 
li1L1111ir1ufi1a .r.wrm:a!l~ 1<ii'f11!'l"i111 !l ri1JJ1~~ 

4. ~1 L ii.i.i.n1'l''i11 lJ LLi.JUiJ ij11'1i n1"i<ii'1 ui~ fl lJ "JllJ'li'i.l.ilJl-1" uf LLlil :n1'if11 L~!l.f !l ~ L°1EJU .i'J LLfi"i: EJ: ri !l ii. 

ri !lffi°1~ tm~m'l' LLa:~1L iiu~1U!l ri1J~ !l L i!!lJ 1 U"i:EJ:ri!lwf1~LL1l:"i:EJ:~1L iium"i L Yi !l L~'Ji'lJ'Ji'ULn'il fl11lJ L "li1 h LLa: • 
L ii1 lJ1 ii ff1i.i.-i1lJ1 u \'In.ff i.i.'il !lU'JJ "" fi1"iWflJU1 tm~ nT'i • 

5. .r\ilrh fiii ri"i:S11 L 'l'l'ilun Lu ii. tm~ m"i LLiii:iJ"i:'li'1ilJwuffiii11"i:S11L'l'l'ilumuuLYiD1 ~A11 lJfL~ v1 n11m"i 
'\I • , '\I • , '\I 

~1L ii.unTi'L~!l Ln\ilL 'l'\\ilUnLUi.I.~ !l'Ji'lJ'Ji'Ul UL 'JJ'il !llJ'il. LLi.iii'1.r li1 L111lUil1nLL\ilJ Llil: !llJ\il. 'l'\U!l~a:1rnn LLil: !llJ\il. 'l'IU!l~ 
• • , '\I 

u1 li1L11!lu1ufi1v .r~wi'm:v!l~ ll"iJ"i:n!l11m"imv1uiifllJ!l'ilff1'1'1nTim'l'l11TI'll'iiwLi1fu~1111f'il LLli~Yi 4 tt1ltn~1u • • 
il !l~rlULLlil:lJTIL 1'111i11Fl"inl.Jlv-;1~'1'11m:a !lJ wmil~1"i1'il11ll"l' li1 L11 !lUil1nLL\il~ wmil~1"i1';111~"l' li1 L11 !lU1Ufi1 EJ • • 
1 .I t • ' ' ' .J .J • L .A' .J ' , . .J 
"iJW!.11lJ1lillJ!'l1nLL'il~ "i~W EJ1lJ1illJ1Ufl1 EJ Llil:'l'\U'l EJJ1U'i11~ ') mn [J1'JJ !lJ UVo/Ul'l!lEJ1•'il !l LU!l~ 

6. A'l'1';J H!llJfl11 lJWi°!l lJ'll !l~m1~1 L iiu~1umlJ LLi.JUun LU ua Eh~ w~1 LfflJ !l LLa:t.ln'li!llJ LLi.Juu n Luu a Eh~ • • 
~ !lL i(!l ~ n lJ'li'IJ'lrn ilfl IJ El 'i1 ITT I'\ fi"i"ilJ II'\ IJTI'li'li ffL fifu'iirnl f'i1 LL Ii~ Yi 4 !1'1111.1.U"i:n !l lJ n1'l' 111 !.IL 1.1. iifl IJ El fl ITT'l'I fi"i"ilJ ~ 'I'\ i.i 1 !.1~11.1. • • • 
iJ ~ ~,.A'.J. • • • 1"'""" ~ • ::. 

El~ni.i.ff1Fl'l'tll11!.IL1.1.Wi.l.\'I '1'11.1.1 El~11.l.\i11U';J'l'1';J"i LLlil:'l'li.1.1 EJ~11.l.'11~ ') \l W\l\'I L Vo/11 Lfl'l'EJ lJfl11 IJW"i!l lJm \i11ULL1-JU~1\l 

nT'iUJfllJUnJ'li'1 m"ii.J"i:lil1U~1U LLlil:fl11 lJWi°!llJ'JJ "" !li.Jmrn L~ mii'il L 'l'\flUnLUU .. . , , 
7. '1'11mn\ilfl11miia'l'l1 a!luL i!11JlJ1';J1nm"i~1L iium"ilA"iJm"i 1 ~111iIYI~ ~1L ii.um"i-;i1EJfi1'li''ilL'li'EJ 

d~ ~1u1 ~LLri ~<ii'i'll i.Jlil m:l'llJ L Yi !l Lll um"ilJ"i"iL 111\'lnifon Luu 1 m fl !l~ <ii'u • • • 
8. 111iI11 i1111ii1L!l'li'L!l iiwLfifu ~lJ!lfa L5U~~ 4 ,j1nfl i!lJ-;lflii1LLil:LffU1l"i1El~1Ui.Jlilm"ii.Jiju1iA11J 

LLi.Jui.Jij111im'l'<ii'1u~~ LL 1oHi'11 IJ 1~tt1un~1uu1EJ111 [J LLlil:LLH ii. !'li°V'I EJ1 m!i"i"ilJ'li'1 ~ LLlil:~J LL 1 \ila !l lJ (ff H.) .r.'I'\ 1 m: EJ !lJ 

fi"ilJ!i"in'ilWiJ~1U m"iiifllJ!lfllil1'1'\n"i"ilJLLli~iJ"i:L1'11'111'1EJ LLlil:ITTUfiJ1Uflnt:nTIIJm"iri1nlJn';Jfi1"iWLi°'~J1U \'l';J1"itll1 • • 
!'In 'l 6 L~ au ifJ 1 u "i:EJ:ri !l wfi• LLlil:"i:EJ:~1 L ii. Um"i 'i11lJLLU11'11J m1it1 rnua Hlilm'l'~Tl'i111J'il"i1'ilff!llJHlil m:1111 • 
~~LL 1 fla !l IJ'JJ !l~ ITT Ufi~1\lUtEJ111 EJ LLOl:LLHU l'lfV'l El1fi1!i"i'l'IJ'li'1~ LLil: ~~LL 1\ila11 lJ (ffH.) 

Jil,... ;Ir ........ ~ 
....... c:::::-......................................... . 

(u.1E.1'W"Jrrff elf'111til.~6) 

'1'1hm!.lm>u11'11>T~>•m> • 
lJ;,;,, tii't1trff1lEJ"lHD Em.Yifit ~UDflil LDit~~ 4 ~111(91 

W11fl1J 2560 "1'1it'1 e11so 



9. l'l1mrn n1"l"~ lillil11Jlil11iHHllJl'I tll.fl1W;..1 LL1 lilNEllJ LLHlil..11 liL ilmL u.11 it'1Jif l!Jl'l1 ~'1 LL11ilNEllJlJ7i;Yl~ ' . 
i;) El..1~1 L iiu.m"l"tlflJl.J;..i LLn1'Jlif tyl'l1ii' U.11il !J L 'b LLil:l'\1 n L nlil L "VI ~n1"l"m11il ') ~ El1Wl El LliLn lill'lilm:YllJlii El~..1LL1 Iii N EllJ 

ll7i;Yl~ i;) 11..im1..i1 i\11..i1'11lil,-:v11..i n-rnl!"l"n•wa..i..i1 u. 1hun..i1u.flm:n"l""l"1J m"l"Ti1 nlJ1i•nTrna..i..i1 u. m1iil'I 1J 
' 

El Iii ITTl'I m"llJ LL l'i..i tl7:L Yl 1'11 Yl !J LLil:ITT Un..11 U. u.1mn !J LLiil:LLl'IU. Ylfw !J1 ml!"l"1WJ!1 ~ LLiil:~ '1 LL11il a El IJY1111J 11il !J L1°""l L fl El"il: 
' 

1i;) ih:ITTU. L 1\ 1'1111Ji1IJjjEl1 U.n1"l"LL n1'Jliftyl'l1iil..imh1 

10. l'\1 n u7i;Yl ~ jj 1'111 m.h: H ..i Ail: L ti~ v U.LL ti an1vii:LEivIii11'17..in17LL~ :tl'l1 El LLl'I u.u Bil~ ni-i 

i;)1U.~'1LL11ilfl'EllJ 1 iiu7i;Yl~ LL11..il'lii1!J'11U.~EIU.l!J11i1Wil11tll.1 iil..iil' . ' . 
- 1'11 nwib !J..11U.~ EIU.IJ1il'l1EI EIU.l!J1 Iii L ilw:h nTHU; !JU.LLUiil..liii'..i mh1 Lii Iii l'liil ~Iii El ~'1LL1lili El IJl.11 n ni1 

'll 'I 'I ... 

l'l1EI L fi !JlJ L Yh IJ1 lil7n1"l"~Ti1"VIU.lil111 U. "'i1 !J '11 u.n111LI'!71 :!\ l'l iil n7:Yl 1J ~'1LL1IiiNElIJ~1i;)flJfl11 IJ L jl Wlf EllJ 1i'LLa1 

L lil'lii1!J'11U.~ El~ijil'l1EI El~q/11ilfoillil uil..i L lid'.Ju.1tl lil11Jl'\ an Lnm'f1LLiil:~ EIU.1'JJ~Ti1l'IU.lil 111 u.n~l'llJ1 aii'u. ') i;i El 1u 

wf 11IJ~..i11111 Iii rh N1 L u.1 m1 LU~ aim ti a..i iil..i n ~11'111..i i;)u.~fllil Iii LL il..i 1i'LL11..i 11\ N1 iXn ..i1 u.u.1au1 a LLiil:LLl'IU. 
..... .... ..:. .... .. 

Yl"l"W !J1n"l"l!TIIJ'Jf1 Iii LL!l:H..1LL1 Iii iil El IJ L W EIYlTI 1J 

- l'I 1nl'Iii1 v ..i1 u.11 u.1J1il'l111 El U.l!J1 Iii L v; u.-h m1Ltl~ v U.LLU 11..i iil..i n 1h1 e1• n1:Yl1J Iii El H11:H1Al!J1 u. 
'I 'I... . ... 

11 !J..11U.n11'i L1'111:1i° l'liil n1:Y11J;..1LL1IiiaElIJ~1i;)fu1'111 IJ L ii U.'lf Elll1 i'LLN1Llil'Iii1 t!..11 U.~ El ~ijil'l1EI El~q/1 Iii 11 Iii fi..i 

"1"1 !J..11U.nTHU~ t!U.LLtla..iiil..in ~1111\ N1un..i1uU1 t1u1 !J LLil:Ul'IU. Yli'w !11 m1!1"l"IJ'Jf1 ~ LLiil:~..i LL 1 Iii a El IJ L fl El LH~EI 1 li 
I'! m:m11Jm1~-Ji1U1 l!Jn11W'11"l"tll.1"l"1 !J..11Un111 Ll'l"l"1:1i° l'liil m:Yl lJ~..1LL1 Iii a El IJ ( l'l'lfn.) 'lflil~ L ~ !J1'Ji El..11li1'111 IJ . . ' 
L v; U.'Jf EllJU"l":n El 1J Ti EIU~1 L ii U.n17Ltl~ !J ULLU iil..1 LLiil: L~ El 1m '1 m-ihifu eu.ijil'l1 El Ell< l!J1Iii1 iii:l n1"l"LU; !J U.LLU iil '11 li 

' ' . 
"VI ii 1 tl..11 ~~El uijij "VI 1e El u l!J1 Iii LL il..i l'I iil n1"l" LU~ t!ULLtl ii '1 iil..i n cl111 ii ~1 Un '11uufo1J1 ti LLiil: LLl'IU Yli°W !J1 ml!"l""l"IJ '1!1 ~ LLiil: 

'll 'I 'I ... 

..:. .... .d 
H..1LL1liliil EllJL WEIYlTilJ 

11.1'11 n tJ..1 jj U"l: L ~ u.if l!Jl'l1'Ji El 'i Iii n rl..11 ii LL ii :"Vi 1..1 L !J'JJ El..1 'JJIJ'JJU\ii El nT"l~1LiiU11'!1 '1 n1 "l" u7i;Yl ~ . ' 
i;) El..1 ~1 L ii Un1"l"LL n'°'l 'JJ if llJ 1'11 iil..i mh1 L fl El'JJ 11 liJ'Ji El1 Iii n rl..11 iil LLiil:l'h..1 Lt!@i El n11~1LiiU1m ..1 n1"l"'JJ El..l'JflJ'JfU LU. ~U ~ . ' 
11ilmfafi 

12. L~EI lJ7i;Yl~ 11i11EIUm"l"IJHYlif..:lJ1Jrl El fi..i fh'lll!"l""l"IJ'Jf1~'JJ El'11J7i;Yl~ 1 w1h..i~ 1 ('Yi Elff..101'll~ 'Jliililri El 

..: ~ ..... :::. I A ' ' .. .,. 
Ll'liln 'JJU1\il 6 "1<1 (LL"l"..llilUH..1) lil..1LLlil'11ilL'JJEllJ\ilElil1n11iil1 (Tie-in Valve) il1nHtnUl'l11Jl'llJn1'll (Block Valve . ' ' 
Station)~ 3.3 'JJE1..i"l":uuri11fi..in1'l!1!1w'lf1~LH'u~ 3 'JJEl..i u7i;Yl UlilYl. '11nlil (1Jl'l1'Jfu) 1ua..iHmuslilm11Jiilu 

Primary Gate Station) 111Jii..i11umnfos:111m1HtnUiillilm11Jiilu Primary Gate Station t1mi'um"l"iiHYlj~~u 
' 

amiialilm11Jiilu Primary Gate Station ~..i•:a..iLlJU'JJEl'11l7i;Yl~ 11i u7i;n UlilYl. ii1nlil (1J1'11'lfU.) Li!u~~ua 
foi11il'lfElll 1 w1h..i ~1 L ii u.nT"l lm..inTrna1 u7i;Yl ~ •:iii' 11..i Ll1l..im1111u.nn1JHYlih-:lJuri11 fi..iii1'll~ iil..imh1 LLiil:m11J 

fui11i1'Jleuufiu1imiJ1J1mm11ii1~ 'l 1u1:v:~1Liium"l"'lle..iu7i;Yl UlilYl. 1i1nlil (1Jl'l1'lfu) 1ii~1um1u.ufolJ1vLLa: 

LLl'IU.YlfW !11 n"l"1!111J'Jf1 ~ LLiil:~..1 LL1IiiaElIJYl"l"11J191!JL11 L fl El LUU'Ji El IJ iil L U.n11~ Iii lil11Jlil"nil HEI 1J n1"i~1 L iiU.'11 U.'JJ El..1 • 

~~,,., 
...... =:-:-: ........................................ . 

(U.1V~'n"nf clf111ni.iai) 

~ 81 u.1vn17tl~11 t fl7..1 n11 • 
1J°7~'t1 fi"t1u~1LD'n"LEJ Bi:nflf\.L ~ut1fvi LDu~~ 4 -;11r1vi 

~\······:~::~:;·~"~::::::;····· 
\ ..J.. ~ .-!- TC ~i1u1qJn1~i~u1'iliEJll 
~Y u;,;,, ~Eiufifl -i51ri'il 
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~11'\ f1111 !J fl: L D !J 'il'JJ !I~ 1J1 'ii 'lnl"iiJ !I~ rl 'IULfl: LL n'"'l '1J 1-1 iii n 'J'::fl lJ i ~LL 1 'il ~ D lJ LLiil :1J1'il'inl'l"~'ii'111lJIii11';1Lrn1J 

~ m111 w ~~ LL1Iii~B1J 1 'II Jli LLlJlJ LL1.J utl ij111i m'l.11 ui~ LL 1 Iii~ D lJ 'l.!1i1 LL un Lil ULL1.J'llliij 111i m'l" l 'II 'l:: EJ:ri B .rri~ LL N::'l: 11:: 

li11 L ii um1 l1iimL1-1utli:j111im1i~LL11ii~!llJ 1 u1:t1:ri arl1~~1i1u1u 9 LL1-l'll LLfl::LL1-l'llliij111im1.!1u~~LL11ii~DlJ1u1:t1: 
li11LU'lln1''11i1'111'11 2 LL1.J'll .J'~'iiDLliil' 

1) LLlll'lltiij:UOin1":i~l'llif~u11Pla£11JL'll":i::EJ::noiln~ : 1i1'111'11 9 LL1.J'll 'liLLri 

1.1 LL1-1utlij111inTl'i1u~mmwE11m11 

1.2 LL1-1utlij111im1.!1iuifo~ 

1.3 LL1-1utlfi111im"i.!1u1'1fwt11m~u 

1.4 LL1-1utlfi111im":i.!1u~mmwii'1LLil::m"i"i::111mi'1 
1.5 LL1.J'lltiij111im1.!1'11nTifllJ'll1fllJ'JJ'll"'~ 

1.6 LL1-l'lllifi111im"ii1'llm1i°lilm'l"'ll!I~ Llfa~ 

1. 7 LL1-l'llliij111im1.!1'11 iin11'i1'111111'1111n 

1.8 LL1-1utl ii 111i m1.!1'lli~ fl 1J LLfl:nT'I~ ITT'll "i1 IJ'll !I~ ti"i:'lf1'1f'll 

1.9 LL1-l'lltiij111i m1.!1 'llE11if1 !1'111lJ mia::m11Jtl fl o 'ilil t1 

2) Ulll'llliij:UOin1":i~1'11.i~LL11Pla£11JL'J.l":i::!J::l1i1Lii'lln1":i : li1'111'11 2 LL1.J'll 'l.itLri 

2.1 LL1.J'llti ij111i m1.!1 '11!11ih !I '111lJ !J LLa:m11Jtl ii !i'ilil !J 

2.2 LL1.J'llti ii 111i m"i.11 'llff~fl IJ LLil:nTl'~ "'1u "i1 IJ'JJ !i~tl1:'Jf1'Jf'11 

f,L. ;1-,, •.• , ,.,:. ..... ~ ......................................... . 
("1t1W"lfnf DP111ril"lf6) 

~ D1u 1 t1 n1wn,1,. L fl1'1 n1,. 

u'i~,, fluua1LE1"IHD DHLfifu .li1uDflil L5'!-L%~ 4 ;i1filil 

fu11~~ 2560 ml'1 8/180 



~ /f;c~,,,<. 
························································ 

(U'lU~"lfnf flf'f11tU.11!f) 

r-3' Ei1u 1 u n111Ji"1"11 l A7..1 nT1 • 
u7,;''Yl iuua1LEJ"lfLD Eia-Lfifu :ifuEJf'il Lflu~~ 4 -;i1r1vi 

~ -e-NJ~ 9 .. J.11~!'.'.i!: .... ~~.".1.~ .. h.:'.~~-'.I'.'!~ ...... 
~~ (U1Ufl1nt~-lli ~fifl1f11U1Vf'l") 

~"li1u1ryn11i..1LL 1'ild' Dll 

1J~,;Yl L5ufiA °ii1fi'lil 

li'u11e~ 2560 11il"1 9/180 



11 'l'lannTrna::L111i;ir.1a • 
•n n m7th: Lih1mim:Y1rni11u1rnm!'l81mfl1 ii-1: v :ri mrrH 1 m ~ m'i" ~~ 1.h:n 8rni1v1i ii m11Jm111~Yi 8 

' 
l'i~li1'lr~ ~1v'ii'm7ri8i!TI~ LLlJ1J'JJ'1 Lil'1 Lrn:m'i"ri 8ITT1~LLlJlJ Lin:a 8'11u1J1L1mi'{urlri 8rl1~1J1L1mlnil'L~v~+f uri • 
1i 8U1111/'li1J'lfu tn.ii1fi1A11m'll1J'Jlu'JJ n~~ua:8 8~ ilfi1m1m'Jl1J'Jlu11~11.i 203. 79 h11m·nflJ/anlJ1flnL1J'1'i" 

• • 'LI , "' 

Ld8TiaJn1Jr.1anT'i'171-;r)'111~11'1 (79 1ai lfl·mfwanlJ1flnLii'17) i1:i!Ti1Li°'iaiil'mllu 282.79 1ai Tmnfai1anlJ1flnLaim 
'II , 'll 'II 

~~iJfi18£iLUIJ1'1"'1;)1U'11aJl.h:mflAtll:nTiaJn11"~~LL1'1a8ml'l'i~'lf1&i UUlJ.yi 24 (l'l.fl.2547) ~8~ riTl'IU'1al1'1"'1'1U 
• • a 

Anl1111'l81n1flLU1JTIV1mfl T.iv-k11tl ri1'Vlu.i liTi1Lu~a'JJ8~~ua:88~'i"1mf~'l'laJ'1 1una1 24 -F1 Tai~ il:~8~1i.iLiiu 
' ' 

3301ai TmnfiinflJ/anlJ1flnLaim Ti1m1m'Jiai'Jiuli1'lrmflJ8UaJ8i<8n1'lf\;f (CO) Lu~v 1 ,t, Tai~ 1'1ai1Ti1A11ai • 
~~ ~1 ~ < ..i ~ ~ ~1 ~ < 

L'JJaJ'JJUil~il'1 1,103.30 Lil mn-rn/an1J1flmaim LaJ81"1aJn1Jr.1anT'i'1'l1il1.i11~11.i (664.45 1ai ff'iffrn/an1J1fln 
,. • 'LI 'LI , 'll 

Lai.i1) il:ilfi1Li°'iaiil'uLl'Ju 1,767.751ai1mnf1J1anlJ1flnLaim m1m'Jiai'Jiun1'lrmflJ8Uai8U8n1'lr\;f (CO) Lu~a 8 
• 

-F1 Tai~ faailfi1m1m'Jiai'Jii111~11.iri1~il1nm1tl7:d:iu 467.00 1ai TmnfwanlJ1flnLaim Ld811ain1Jr.1am'i"~1<il1°'1 
• • • 

11~11A (618.63 1ai 1A1nfai1anlJ1flnLaim) -;i:ilfi1L vi"il'uLllu 1,085.63 1ai 1mnf1J/anlJ1flnLaim ~~iifi18 i:i1 u 
'LI • 'll 'll 'll 

1J1m_x1u.i11Jtl1:mflAm:n11aim1~~ Ln.iil'8mL'l'i~'lf1&i uu1Jf110 (l'l.fl. 2538) D8nA11JA11ailu!'l1:TI'lfUtyty'1i 

l'i~ Li1'1mLa:fnl>'1'1tll1111'l~~ LL 1Aii DIJLL '1'i~'Jf1&i l'l. fl. 2535 L~8~ ri1'1'1UAaJ1A1•1U'1tll111\'l 81n1flL U1J'i"W1mfl-k11tl 
' a ' 

(ri1'VluAliilfi1Lu~a 1 -F1 l1J~ i'.lfi11i.iLiiu 34,200 1" L'11nf1J/anlJ1flnL1Jm LLa:fi1Lu~v a -F1 tai~ iifi11i.iLiiu • 
10,2601ll1A1nfwanlJ1flnL1Jm) l'i1ufi1m1m'Jl1J'Jii11i1'lr8Dn1'lr\;f'JJ8~1u1mLilU (NOx) m~a 1 -F1 fo~ iifi111~M1 . . ' 
3,836.971ai1mnf1J/anlJ1flnL1Jm ~ALi'Jum1m'Jiai'Jiun1'lr1u1mLilu1~rn8n1'lr\;f (NO,) L'ri1n1J 203.361ai1mnfai/ • 
anlJ1flnLai m Ld 811ain1Jm1m'Ji1J'Jiu11~11Af1m1•1A 1~ 34.24 1ai Tmnf1J/anlJ1flnL1J'1'i" il:iifi1Lvi 1Jif uLllu 237.60 
'II 'll , 'LI 

1ai Tmnf1J1anlJ1flnL1Jm ~~iifi18 Eil umm•1um1Jtl1:mflAt11:n11aim1~~ LL 1.iil'8 mL'l'i~'lf1&i uulJYi 33 (l'l.fl. . . -
2552) L~8~ ri1'Vlu.imm_xiufi11i1'lr1u1mL•u1A88n1'lrA1ulJTI£11mfl1Aa-k11tl (ri1'1'1uA1iilfi1m~a 1 -F1fo~ 11.iLiiu 

3201ai1mnf1J/anlJ1flnL1Ji;i1) • 
U8nil1 n d' •1 n m1t/1: Li:i ur.1 a m:YJlJ ~1 Ufl m111!'l81mfl1 m: v :ri 811fi ~ LA1 ~ nTlil1 n nil m1ai m1ri 8ITT1~ 

' 
11muaAm1aiiii Primary Gate Station m'1i1A1A111JL'Jiai'Jiu'JJ8~~ua:nn~ iifi1'111aiL'Ji1J'Jiu11~ilA 41.97 

' . ' 
1ai TmnfwanlJ1flnL1Jm Ld811ain1Jr.1am1m1•1°A11~11A (72 1" Tmnf1J1anlJ1flnL1JA1) -;i:iifi1Li°'i1Jil'uLllu 113.97 

'LI "' • 'll 

1ll L'11nfai/1i1 nlJ1flnLIJ'11" ~~ iifi18 Ei1Ual1A1•1UA11Jti1:mf1'1t11:nnaim1~~ LL 1A ii fl ii LL 'l'i~'lf1 &i uul.Jri 24 . . -
(l'l. fl .2547) L~El~ ri1'VI 'llA m A1;;1uAm111!'l111mfl1 ulJTitJ1 mfl TA v "' 0

1'1'1UA1 i fi1 LU~ V'JJ 11~ ~ua: 1111~71" - ' ~ ' '" ' ~~ 

EN~!9 ..... ~.~~?.a. ... A.~'.'.~.~~,~~ ....... 
\. __.? .. Ltd ~ - ... 
~--:-;::~~ ... -;; ... -., (U.1£ltl1tu.'Vi-l1!t ITT1Vl1GIU.1l'f'l"} 
~ ........ '. 

f]i1u.1t1Jfi11~..i u 1il i Elli 

g,,.. It ... ,,./' 
........................................................ 
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J•mJlil h1na1 24 i'1 h1~ •:~fo~'l:iMiu 330'lll1mnfimf:1J/anlJ1flnLlllil'l" fi1m1m"J!:1J'liuii'1'lff1Tfoeu:1Jeu1in'l'lf'li' • 
(CO) L'i:l~EJ 1 i'11:1J• 11iit1iifi1m1m'li:1J'liutrn;11ii 32.65 'lll Tti1nf:1J/anlJ1flnLllm Li1en:1JnlJ~am1m11J1'lil11~111ii 

'II , 'II 'II , 

( 595. 71 'lll lmnf llta n lJ1 fin L lJ Iii•) •:ii fi1 L Yi ll;f uLil u 628.36 'lll t ti•n f llta n lJ1 flnLlJ Iii,. m1 :1J L "Jill "Jiu ii'1 'If • • 
mfoeulJeuen'l'll'li' (CO) L'i:l~EJ 8 i'111J• 1lilaiifi1m1m'li:1J'liu11~111iifi'l~•1nm11.l1:Ljju 13.35'lll1mnf:1J/anlJ1fln . ' . 
Lllm L~ e111JnlJ~am1m1•-lii111•111ii (549.89 'lll 1ffrnflllanmflnL1Jii11) •:iifi1L Yill;iuLilu 563.24 'lll 1ti1nf:1J/ . ' . 
ii n lJ1fln Lllfl"l ~~ i'.Jfi18 ci1 Ull1 liJ'l"iij1 Uii11 lJ1.l"l":TI1flflm:m'l"IJTI1'l"~. LL11il a 8 lJLL \i~'ll1 ~ 'i:llJlJfi 10 (1'1. fl. 2538) 8 en 
• • 0 

lil1lJt111lJ1 u l'l'l":'l"1'lfU tyty'i H• LITTlJLLil :fn lY1 ~mm \'I~~ LL 11il a 8 lJ LL \i ~'lf1 ~ \'I. fl. 2535 L~!l~ TI1"1'\ Ulil lJ1 lil"!.i)"1U~ mm \'I 
111mfl1ulJna1mfll"i'1'l1.l (ri1"1'\ulil1"1'1'1ifi1m~t1 1 i'1t:1J~ iifi1'l:i.iLiiu 34,200 'l:1Jtmnf1JtanlJ1flnL1Jlil'l" Lrn:fi1Lu~t1 • 
8 i'1 lll~ iifi1 'lliLiiu 10,260 'lll 1mnf:1J/anlJ1flnLllm) 1'1ufi1m1m'li:1J'liuii'1'lfe en 'l'lf'ii''lrn~'lu llil•~•u (NOx) L'i:l~!I • 
1 i'1 t:1J~ iifi111~ 11.iL ri1nlJ 116.25 'lll lmnflllanmflnLllm t'ilil Lilum1m "Ji1J'liuii'1'll'l u llil·inu 'llil 1111 n 'l'lf'ii' (NO,) . ' . 
L ri1nlJ 8.60 'lll tmnflJ!anlJ1flnL:1J1i11 L~a11:1JnlJm1:1JL"Ji1J'liu11~111iifililn•11il 'l~ 39.32 'lll lmnfll1anlJ1flnL:1J1i11 •:ii 

'II 'II • 'II 

fi1L YilliuLilu 47.92 'lll tmnf:1JtanlJ1flnL:1Jm ~~ii fi1 e cil um1i11;;1um:1J1.l1:mfltim:mwnTl"~~ LL 11iia emL \i~'ll1~ . . ~ 

'i:IUlJfl 33 (1'1. fl. 2552) L~!l~ ri1"1'\U'11l11il"!.i)"1Ufi1fi'1'lf'lufa·n'1U 'l~rnen 'l'!flil1UlJTI!l1TI1fl l1iit11"i'1 'li.J (TI1"1'\Ulil lm:ifi1m~ !I 
1 i'1 tlJ~ 'lihiiu 320 'lll lmnfllla nmflnLllm) a ci1~'l 1nm1J L ~ e 1 i m111~ri e1'~ii'1'll'1 'll D~ tm~m• ii ~an1:vm • 
u '.I ../,1u• - .1.1•- 1.¥.lu.l t d lil1Ufl m111\'181TI1f1Ua:i1'l1111\'llil !l lJ'l":'Jl1'JlU fl !l ti n a Ltl !I~ LLa:\'IUfi~1U fill fllJ lil~1U u \'IU flUD !lflillil m~ n1'l"';J~ 

• • 'II :iJ , 

rii"l'IUlilll1fl"lTI1'l"illil~am:fllJ~1U~tll.111\'l 81TI1fl.y\L "l'\lJ1:illJ L yj E 1ilJ1i;fl'1 U1 '11.11.l!jlJ°ifi D 'lil 

...... 0 .... 

4) 161i11LWl'fi1'l" 

4.1) 01"l"ilil~nuua::unl11a:rnn1::fmi~u1111ai11J 
(1) m•riern~ LLlJlJ'lllilLillil 1 iLillil"l'lu1~u1 ulJ1nmfl•:ri arl1• Lilu'lh• ~ LL a: 'lliLillil"l'lu1~ul'li°elJ 

' 
nulila olilLL u1 LLa:L~ e11~rie LLa1LITT•1 iil~nalJ"ti'u Yi 
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IJ1mm'l1u.nT'lil11J nu.Lrn: LL n"l 'JJ i:J • m:l'lu 1 Vi1l m11Jm11 u fl a IJ LLo:L Vi m:a1J • 

..t ..I 0 .... 

3) 'l'C'Wt11Pl1LWM.n1'l 

1P10111PJLLm~u.r\ri11rnJ 1mJm1 

(4. 1) m"fila~n1.ma:ml'l:111rn n"f:::nui~u 11P1a m.1 

........ ..t ..,/ .... - ..t ..,/..,/ .. ' .... ' ::: 
(1) il1filPIWU.l'ltl1JW'1fflOllJIPIU.L'il w1:vml'll'l'il:l'l1n1'i"n 11H'l1JL1'11U.U. • 
(2) LLtJ nVi 'll'1~u.o !I n•1n ~u..ff u.ihJ LLa:L~ ona u~ui !I~ 1 'Jl';;u.ifu.1hJ n auri !IU.LLa1m1J i1 tJVi 'll'1 ~ u. 

L vl !I 'lii1 ii' Vi 'll'1;; u..iami' u ;;u..ff u.~1J 
(3) n1'ltl lln au LL u.111~ri !Ii EHL n ~ v;;,.L;; IJL 'i'u'iL 1 t\ILL u.1ri11 LLOl:L~ 11 n1'ltJUii11Vi'i1ll'l"llPI iil1'1l!IJ;; u. . . . 

.... A. .. ...t ...r ..... I 

IPl1lln1"l'VlU.IPIU. (Crown) lJ'lL1tllWU.l'IVia~l'l11 • 
(4) L~!l11~ri!IR~n1'li'1 LH1'il L'ia11f 11 lJLLtl°1 i 11~'Yi1n1'ltllJ;;U.nalJ LLll:Vi aJ m"liJ'~naur\ !lff~n1'li'1 1 U. 

LLlii a:'Ji1J LLa1 ii :iii !IJ IPl LLOI LLa :tlfu~ u.a111 w vl'u. Yll uL 'JJ IPl 1'11~ LLOI :~'II YI ri !l ITT1J .;, fl'l111 Vi1n aL~ l/J nu a 111Yl L~ IJ'l'i 'io ~ • 
ffl1 L;;IJ111 !J'l'i aJri 11af1J LLa1 LITT'il TIPI m 71 Lfll!fl a1P11ii1~ ') YI L ii1Plil1nm'i"ri oaf1~iil 11JU1!I11 mnn~u. Yll ii'VilJIPI "l11l1ZJ . . 
~ IPl ~JiJ1 m~ !l'llLLil :il!J an l!f mLL U.111Jri !I ff~ fi1'li'1 l ii' 1'!1 IJ1"lt1L ii: 'II Liil"J!IPI L ii U. 

1 .¥.J .1- ·"' (5) u. WU.l'IL'JJIPl1'11~t1U.U.'JJ!IJ !IUIPl. {tlU. U.ViU.!lJ 1J:u'l~-11a !IJU.En, tlU.U.Vi'll8~1J:u"lJ-ViU.1IJHU.1J, tl'llU. 

Vi'll1IJ1J:tl'iHLiiJ1 A' LLo:tiu. U.'1111 a 'l iITTIJ) LLa :L 'JJ IPl1'11~tiu. w1111~ii111J 11 IPIITTVi nnm Vi ll'l1'1f B aL i1fu.~u 11f1P1 LL ~Jr\ 4 L~ a • • 
iJ'J n a uri 11 aJ ri1'li'1 LLa1La1iliii11J ii m'l"iliu. vJ a 111fl1 ii'd'.lu 'ltlm 1JYI au IPl. LL a :ii111J 11 IPl ITTVi m1m Vi 1J11'1f li aL i1fu~u 11f1P1 

..... !! ~ ... ./..~:.~.'..~.-:: ............ . 
("U1t1W'!fol D'ft11ti.L'tf6) 

~D1-u1un11uTvi11lfl1~n11 • 

• • 

u7Hn iuua1lEJ•1na DaLfifu :.Rucif~ l5u~~ 4 ~,n~ 

,Y..11fl~ 2sso l'lll'1 1111so 



_, __ il.1:.11~- iJ ~-,.I •1~-
(6) fl11JfllJ\ilLLiln1"l"JJ111J\il"1'U.'ll\ilL \ilWWYI l'\lJlJ1\il"l"n1"l" 11"fi'll\il'lltlHlJ1'1Ll'llJ1:1rn LW11 l'ILn\ilfl11lJ . ~ ~ . 

tl1111\iln EJLLri~tl fiu'1i•1u L'liu ~\iliff" Sheet Pile u1nru1\ilt1111uYr1.1fi'll\ilLil\il l'l'i11w-;i11ru1m11Ji11\il'li'1.1'll 11•i:.iit'•ti111~ . "' ' 
Ll'llJ1:HlJ LU'l.li'l.I 

(7) l'\ \1 n L~ tJ• m1n 11• @iu fl L ii \illl1 n nT'l~ \il LiJ\il 'i4'1.1flLvl1111• 1'i 11 H• ih'lf~ 1n a fl ii 11 •l'l'i11 ~"l:U1 ti J1 

L vl 11ii11•n 1.1Ltti;.~1.1\il nl'I liuil \il if,. m"•:ll1t1J1 

(B) 1J1mm1il 11•ri\11L11T'l:1•mrl11l'la'lla• 1'1fL~t1mu1.111'111.1'r1 
• i011 mi Li1mX1rifl a ti L11Ti-:1• 1 ll'lltll:riiinT'lL';J1:il a\ilriiim11 'lil'lfL~tllJ LU'l.l 11'11llli'u1L1tll'lflJ'lf'l.I 

' 
riaci1naLfltJ•LL'!.111'iB\ililB\il 24 i111J• • 

• h1'li1• ,j1L ii1.1m"lL-;i1:ii a\il @i' a• iinT'li'1 L\il'it11Jfl11lJWfa lJLfl~11•ii ari1i\il 1'11L~ t1mu1.111'111.1 'r1fi 

1'1:im1nm1L-;i1:aa01 L'liu 'ltlHU 11•1'1"l1t1 Lllu.11.1 . ' 
• ri a1.1,j1 L iium-;-L-;n:ii a\il @i' a•,j1Liium"lLnu~uu1L1ruti afu-tiali•'lla• 1m•m1\il!l 1l\ilfl11 lJ t111 

l'ia 101t11 mi"l:t1:'Vi1•-;i1ntiafu-tiali•11iLii1.11:u:m•firhm1L-;i1:a a011 uLL~ ii:u1L 1rn J.d' l'\1nu'7nrnti11fu-ti 11ti• 

a ci 1J '1.1 'If '1 ~'I.IL~ !J1n'l.ILrn:iim1 }Ji'tJ1:1 tl'lfU fi@i 'I.IL l'I ii a 'I.In 'I.I 1~LiiCJnLn1J Lu vn:u7L 1 ruli afu l'I 'ia u1L 'ltllti a H• a ci1• l\il . ' 
I .d I .... .... I I ..... 0 I ... I .... -- ~ .l .... ..:I 11t11•l'I1.1• a t11• 1.111 t1 3 m 11 u1• (L m n u-;i11.111.1'lf1•1'111• LL'l.l 11'111 .,, u1 lin1"lL -;i1:ii 11 \il) L nU1'17:\il Utl'l1 lJ an 0-5 

L'll'l.I~ LlJ\il"i L vl 11'i Lfl"l1:1K HlJU1i~u L i::imi1m1Ltl'it1u L Titl1Jfl11 lJ LL\iln~1•'1111•tl71J1rn1'l!L~ tJlJriLrnn LU~t11.11.i LLfl:fi1 

~'I.I') 1\il EH-Ja~1•'ll CJ• 1'llL~t1lJriLLilnLU~t1'1.11.im1:;h SAR -;i: 1'Ji'Lil1.1"Ji EllJ ii 11.1m1tlfutl1•~1.1 LLa:ri1ii11'11L~!J lJff1'!.lri . ' 
Ln'l.IEIClfi 1tJ1 'l.lmmfi1 'lf L~ ti lJ LU'!.111'11 '1.11'11l'Iiiau1tJ £l• yt 'I.I fi1naLfi ti•~ a 1tJ fa !JW171jjLil11f~1.1 fim111-Ji1 1@i'LL ri 

- fi1m1ml11.1m01-~1" (pH) 

- fi1m1ii111'lvh (Electrical Conductivity) 

- fl'l11Jl'lll1LlU'l.l'l'llJ (Bulk Density) 

- D'1"l1m"l1l'lii'1i11J1 (Hydraulic Conductivity) 

- fi1m11J-;i l1.1m1LL11mti~t1'!.IU"l:l!U1n (Cation Exchange Capacity: CEC) 
' ' 

- m111rn1'llL~tllJfiLrnmtl~t1'!.l1.J (Exchangeable Sodium) 

- m1J1t11LLlJfiUL~t11JfiLLflnLU~tm1@1 (Exchangeable Magnesium) 

- mlJ1t11LLflilL~t1lJfiLLilmtl~EJ'!.11.J (Exchangeable Calcium) 

• nT'l4'111'111 !Tmn\ilri~wffuuulinli"l:mrn 5 LlJ'1"l Lw11:1Tmll1.1~1.1i11.1 LLa:!Tm1:Li'i0111.1 

'li1•LL"ln ')'llB•m"lL';J1: (Pilot Drill) .r"ifu1m"n1"l';J:ITT'l'11!,f'l.l~'l.I Lvl1111amLUU HDD Profile hi11ci11.1if1.1~1.1riLHTI!J"l • 
1., u"Ji a lJ ll .r. n li1111:ii11tl1 'lf1 'l.ln1"lU"l: L jj 'I.ILL';~ i 'I.I'll"" 1 '11 L~ Ell.IL 1J 1.111'111.1 li' ri1 'li'li H" H\il"l:l'\11~ n17L ';J1:fl '11., . . ' 
L ,::j 11 ri1 l'\ '1.1'1 LL "l" • i 'I.I fim11 m 'l.ln1"lL ';11:1111 '1 L ii11.-;i1 nm"l l'JfLL 7• i 'l.IH~ L ii u 1tJ fam H 11.1m7f111'1 H TI-;J :ii 1J1nil'1.1 . -

• 1umlilfi~uu7nrnfi-;i:L';n:ii1101iiani,;ru:L l'lil1l'l'ia111.11J1n 11:Vl1111rn11'Ji' Casing L-;i1:ii•1tl 

ri111.1111nifu~•11ili''lLl!1: (Pilot) m1111•1tl -ii•1um1.ru Casing ri111.1m1L-;i1: Pilot Drill 11:.rmmii•ifu~ufiLLUll 
Lii11~-;i1m~ai1.1ii".ffu~u,j1Lmti•ri~1.1LLti1.1LLa1 T11ma Frac Out -;i:ii0111•LLa1 

....... ..-n= .................................... : ... . 

(U1U~"lfnf 8f'111tit'tHf) 

~ El1u 1 un1,-11Tvi1,-1 fl'l~ nT1 -... ... ... "" ... ~ ... ~ .. .... . .... 
U1"N1'1 'iltl1f"11LEl"lfLEl ElRL'Yl"l"U -ifUEl"l"'il UlU1il'il 4 ;nn~ 

irm1e" 2seo 11il'1 181180 



.t. "" .. .d . 
• ~ li1 li1 ~ "Pressure Sub" 1'I L !1'l"!l~L•1: (HOD Machine) 'II~ L ii ii Pressure Transmitter 

~vl!l Monitor Bentonite Pressure LLlJlJ Real nme llil!J Down Hole Pressure Transmitter •=lt~H'lj/l!J1UUJ1fl Monitor 'll!l~ 
Driller lmi!l~mumJ L~!ll:im'l"L~l.liilliliil~'ll!l~LL'l"~iu Bentonite !lci1~'11wni1u11il Driller •:ff1ill'l"U'Vl!Jli1L•1: Lrn:alil 

' ' 
LL'l""iu•1n Bentonite Pump 'l~Wufi 1.i!JL~hfililm1 Frac Out ifuflH1 

• i~ Lnlil LLiil:Llhi:1~ LL'l"~iwu1111Illim111 ~ m il.!l~'ll !l~ ilm1m"l'l11 <i'll !l~ 1'IIL~ !l muu 'l 1'11 ii TI'fl 

lt"nii'u111 (Mud Return Line) 111mL1~iu<ililiil~'Vl'7!ll:iilm1m1'l1111'li.i~mil!l~LLfflil~i1a1•Lnlilm-ri'1'l11a ~mu~11 
• :.i !l~'V\ !J 1i1 n1'l"L •1: L .yj !l'l'i1n1"llil'l"1'ff !l lJLLiil :LLril'llif lll'V\1~ !l LU ' . 

• u1:Lijiifftn Um"lrnLLiil:L 'Jl1 Hi lllil !l um1i lilm"l t '!IL~ !Jl,JLlJU t 1'1'liil14'1'l11 iii~ !J LU • 
(9) 111011m"l~ li1 m'l"miiit '!IL~ !l 11Luu11'1Liili'f1'l11 iii 

• 1 Un"lmfl Lnlil nTrf1L1'1 iii vnrn"1u ;:lmlJ!111n1"l'lllil L•1:•:'l'i1m'l"a !l1l"l!llJ.;{Uflfl4'1 Ll'liili1 !JtH 
' ' ' 

1'111 !J LLiil: 1 'lhn RlJ 1 'IIL~ !l muu 11'1 L ii TI' !l !l n•1n~ ii fl i~ n '111 11il !l 1'IIL~ F.!11 Luii11'1 'l ii Tiflnu"l111 'l.i • :l:in1;'il·n• • 
A ' f ... 1 ... ...! .1...I " 9' "" 0 ... .... I d 1Lm1:'V\!111!l !Jiil:'lla~ "l!Lli1!J111'1LLiilnLlJiil!JU Llil (Exchangeable Sodium Percentage) L W!lll1'll!l~iillil~naT11111n~ 

MSDS 'JI !l~ l'IIL~ !JlJ LlJU t 1'1 L ii Tifltm~ m'l" 1'li'LLi~1 li'V\ i.i1 [J~1u~'1ifu !lllll!11i1•1n'V\ i.i 1 F.!~1 UTI'lfm'l"flfuri1ilill'ITilJ . ' . 
rilluii1 'luri1ilili1 F.J'i~il~niillJ~ !J LU if~ii' tm~m1•:l:im;•m:F.J:L 1iil1~~ LL~WlJ l"l!L~ F.J11LlJUt1'1 L UTil'l:an•ULR1.~u 

t - t " < .¥ .I .I - - ,r, .,I .r "1 "' • - ~ A • - ' A n1'l"HlJ "l!Llil!J11LlJU 1'I Llll'l!l!ln•1nwi11'11'1Lnliln111'1:iiln LLiil:rtUrtff111WWU1'1 'V\ LniilL!lF.J"nlJff111WLlillJ'V\'l"!lliln11Lli111 • • 
• 'l'i1 m"la1~ t·n~ F.J 111 u ;u ;:la: a1mi'1 'li !l !l n 'lu ri !l ufl•: 1 'lf R11LLiil n Lu; F.J u l'IIL~ F.J 111 u "lu;:l • • 

LLiilnLU~F.JU'li 11ilF.Jilil'l'iT~!l~J1i111TI1~nu;:111U1 10-15 L'JIU~Ll.llil'l" 1lim!llJ!lil11~U;:l 101F.J1!l~J1ni1~U1:1l1UI 30 
' L'IIU~L11m 1:F.J:~1~nuu;:i.nm 1 LlJlil'l" 11'7!l"l:F.J:;:lJ1iu'l11au1H1~uit1ii~nu LLa:rl1~u!l sump Lvl!l1a~1uJ1fl 

' : '- .J- • .r • 'l 'l·I ,.j' .I '~ .r .J t • -"l:lJ1F.J LLiil:1!l~\11'lf1T1TI11'l•~l'Yl1'JJU•:lil!J~ 'V\iil lJ"l1111'1lJ!l Sump 'll~!JF.Jli11fflil'll!l~W\11'1 li1F.Jli1!l~W•1'l"Ill1•1nff111W • • 
.;{,.flLLa:Lliil Contour •1n Alignment Sheet LLa1'1'i1m"lul'i!lF.JJ1'lu.i1111!l~1:mF.JJ11iiau1!l~"l:lJ1F.JJ1LLii1:'l11a'lu 
1111flu !l sump LL a 1'1'i1 m"lRuJ1 fl l:it 'l!L~ F.J 111 u1u fl iil:a1 F.J J1 'lu ri1i., l.i mb it~ u1i;l'l;:l'l~Hu !l iL lj/1.i•1 nl'l1" . . ' 

• 1 iITT'l"LLiilnLU; F.Jil l'J!L~ !J11 L U"lU;:l LLiilnLU; F.JU 'li 1 umtil;:l1 iff11LJ u'li'lJ 1iifi1u1muSlJ1rn fl • 
-;i1 Lilu~!lm'l"LLan Lu; F.Ju l'l!L~F.J 111 uibu;:l Lnu LLRlil~TI F.J <i:Lli F.J.i'Jl1~iu 101 F.J'i~11i1u 'lnw;1u~u1 li'Li1nunuflu'J!lJ 

LLa1L~11J1Lvl!ld~uBmF.J11'11~LT1l:i ~~'liu;:111U1 1-2 iu.i1'11 

.I 1· .I.I 1 • 1 -..11- -.i - •. i-- .l.J " • LU!l~•1nm1 'llITT'l"LLiilnLlJiilF.JU 'l!LlilF.JlJ Un1Illl'l 'llff11F.JlJ'Jl1JLlJ!llJ!Jfi1F.J1LLiilnLuiilF.JUL!J!J!l\I 

~Ufflil ~,..:ii LL fl iii L'iiF.J11 LLiil n LU; !JU LiL Yi11:Bu ff1 ii l'IIL~ F.J lJ'J!iiiL vJ 1i1 LiJU~ii1•1nu1ifi1F.J1•:LiJULn ~ afl<i:iil1 F.!~1 !Jtln ' ~ . 
a:<i1 F.J!l!ln 'lu'l.i i~ii'u •:.i!l~i:im111'1~ Ln~ a l'llL~F.J11'J!m l'J.i !l!ln•1n~ufl L il.!l~•1n LiJ\tITT"lfl ET~iimmrnl'llL~ F.J11!l ~ 
·" .1--A1,K,.j,.j'lW .i. 1' -.1-•.1ol,.j1· • .:- ••. I 11'llillil!l\tu!]lJli1 Tl!l UWU1'11'1 li11Wrnm:l'llJL11!l11n1"l ffffTWlJ'Jl11 LuLLiilnLlJiil!JU 'JILli1F.J11LLiil1m L1lJ1:111UI 1-2 

N'u1i11'11 t., F.J'l'i1m"lul'i a F.Jii'1 'lu1i11111a~1:m !JJ11 liauia~1:m !JJ1 LLa:'l11 a 'lu11lJ;:lu !l sump 1LaTrhm1~uJ1fll:i 
1'l!L~!J11'lliil L l'J1i1LUri1i.i LLiil:UflJR111W ill~J1i1m11 LLa:ua Sump 1iifi\tff111Wil••U\t 11ii'"•1mi'ullirhm1 

' 
m1•i.i•hm111m 1'l!L~F.JlJ ;:lLLiilnLU~!JULi (SAR) LLii1:Ti1~\t') LL11:ii1111 LU"iF.JlJL fi!JunuTi1il•~uu ~~Ti1u'I111rn 
1i11il ~1" ') -;J:.i !l" l:iTi11'1rna:m111LLliln~1~ 'li.i LTI\tf!l F.Jil: 10 nmhflm1•i'li1ri !JUri !l ITT1" LLiil:'l'i1m1L Yi 1Jli11i1 !l1'V\11 

' ' 'll!l~W'lla~lu~u L'li\t m1L~1Ji1F.Jiiwn'i6 Liluiu lummLilu~\tflLni;.mnTI11 
' 

...... ~ .... (~~~.'.~.'..'... .............. . 
(l41tJ'fi"lfnf Elfl111ril"lftl') 

~ihi.t1tJfi17tJi"~1ilfl'7-lfi17 • ... .... .... - .. .... .. .. .: ..... . .... 
tJ7MYI 'i1UtJfl1LEl"n"Lfl flft'LYlnl. "ntJ£11'il L£J"'1itil 4 'iil1fl!ll 

ii.me" 2560 111'1 19/180 



. "' 
(4.2) nTtlii !Pl 11n1J IPl"i"Hl 1u1u1o111n"i='Yluft~11 'llPllHl IJ 

(n) m1ii .im lJtlTI'ill.'fBll1Ji'lm:'Yl1J'lla~ 1'11L~!llJLllll 1'YI1 uli'i;i a m'l"'Yl'l"t1'111'll a~i{ur1111L 1nu.i afu-1.ia • 
R~'ll a~ii'ilm'l"l.lnTmn:• a.i 

'1i'llii.in•1.i 

7if,.. ;?;.~ ....... 
························································ 

(\.l.1[J~"lfnf Eltt11tii.'ll'V') 

N'Ei1u1an1i1J~1,-!f1'l"...1n11 • 
u1~,., ~uua11E1ina Eiff1t1.fu ~uEJfvi LEi\l.~~ 4 -:31r1vi 

m1mi'.11-1m.i-i;i1~ (pH) 

1hm1ihlrJvh (Electrial Conductivity) 

Ti1fl11lJ'il 1 um7LLl'lmU~£Jlllh:'iJ!J1n (Cation Exchange . ' 
Capacity : CEC) 

l.i1mm1'11L~!JlJ~~'l'llJtl (Total Sodium) 

' . . -m1lJ'l'lll1LLllllTilJ 'l'l"i8 Bulk Density 'll8~tlll 

l.i1mm1'11L~!JlJrlLLi'lnLU~!.lll1'11 (Exchangeable Sodium) 

·"' -- .I .1-' ~· u'l'l.11mLLlJnllL'll 1JlJ'YI LLl'ln Lui'l !Jll Ltl (Exchangeable 

Magnesium) 

l.i1mmLLtlmoii£JiJf111omiJ~£Jll1'11 (Exchangeable Calcium) 

l.i1mm1'11L~£Jl.lvll'l:inmi'1 (Soluble Sodium) 

iJ1mmLLlJniiLoii!.1lJrll'l:tnmi'1 (Soluble Magnesium) 

l.i1iJ1m11tli'I Loii£Jl.lf11':1'11£Jif 1 (Soluble Calcium) 

Sodium Adsorption Ratio (SAR) 

1. u1L 1ml.iafu-l.iai*~ 1uii'ilffl"rnm"iL";J1:i'latl'll8~ 1m~m7 

1 o • .I ' .I ~ ' 
tJmn1Jt1lll'l'l':!.1:'1'11~u'l":lJ1m 30 L'llllt1Ll.ltl'l' 'il1nLLll1'Yl8 

f11:'1iu tl11 iJa n'll a~'Yi a 111L 1 ml.i afu-i.J a i*~ 1tl £J"i: £J: 

'Ii~ n ~ 11 'Ii a~ hi ii 1o1 i'I n ,. : 1'1 ll i;i a il 111.'f tl L Tl ; a u 'Yi a • 
fa £J~1 LL 'l'lli~i.Jafu-i.J ai*~ 'll~ii" 

u1nml.iafu-tiai*~ KP 0+440 Lrn: KP 0+470 'lla~m'l' . 
riaa-i'1~'Yiai*~fh'lf"l 'llu.i'YiaL'l'lan'llmtl 6 u1 (LL'l'~'liu 

1.humn~) 

u1L1mtiaf11-tiai*~ KP 0+605 LLl'I: KP 0+635 'JJ8~n1'l' 
• 

rial.'ff1~'Yiai*~li1'lf"l 'llu.i'YiaL'l'lan'llmtl 6 ib (LL'l'~'liu 

1.h1-1n1'1~) 

u1nml.iafu-tiai*~ KP 2+088 LLl'i: KP 2+058 'lla~m'l' . 
rial.'ff1~'Yiai*~li1'lf"l 'llii.i'YiaL'l'lan'll1-11tl 6 u1 (LL'l'~'liu 

1.h1-1ni'l1~) 

1'1111fi~ 2sso 1'il'1 2011ao 



.J 
f1111J[] 

11'1nru.tlaf11-tlm;f~ KP 3+500 LLa: KP 3+547 "lJD~nTl" 
• 

ria;;-f1~riaii"ii1'l!'1 "lfUlilriDL'l'lan'l/U11il 6 ii.1 (LL'l""iu 

tl1umn") 

11°1L1mtlaf11-:Uaii" KP o+ooo LLa: 0+029 'lla"m'l" . 
ria;;-fi~rieii"ii1'l!'1 "J!Ulilria HDPE 'l/U11il 8 ii.1 (225 

l:ia~LIJlil'l") (LL'l"~viuoi1) 
a I ..... I I 1 .I I .... I I n' .... 

lJ"iL1Il!lJ8'l"lJ-lJDH" H1Ul'Jn8H'l"1n1~\'18H~n1'li'1 lil1£J 
.... A .,. :!. o ..... 

. 11iL'11:1'181il (HDD) Ll'lDlillillil~ Sale Tap Valve H1'1'1'l"lJ 

1a"foanti1eii1ITT'l'lmw • • •o- ,..,o_ ..:...,,_...., 
2. n 8Ulil1LUUn1'l"n8H'l"1"1i11L UUn1"1LnlJlil18!.11"1i1Ulil1 LL\'lU 

_., ..... '0 -

'l/8"'HllilU\'1LLU11'18H"n1'l!l'l11i1~1U '11U1U 2 "lflillilU 
' ' ..,I ...., A -

\'l'l":lillJTn11Jan 0-5 L'l!UlilLIJlil'l" 

"irr"i LA'l"1:-.l~u lil1 IJU'l":mffA ru.:nTIIJn1'l"~" LL11i1'1' e IJ LL 'l'i""lf1~ 
..... ..J ..J. 0 -

'il.lJlJ\'1 25 (l'l.ff.2547) L'l"8~n1'1'\Ulil:IJ11il'l"flU~Ul111l'llilU 
.A I ..... I t I - I ..... .... I ......... 

1. lJ"iL1Il!lJD'l"lJ-lJDH": nDUL'l"IJnDi:l'TI" U.l'l:'l'lan1"\'11llil1tl11i 

HDD LL'1'1LITT'1 1ihnu 1 itlm'li' LLa:'l'l'1'"m'l"tlf11tl·p~u 

2. Lnllvi'latl1"~uLYlaLi'.Ju.r1LL\'1U'l/8""1flil~U 1 rif" riauL~IJ 
' 

rieHfi" 

"11tl1:mru. tl1:mru. 20,000 111mi11rif"@ia;;-mii 

('JI) n1'l"~ Iii lil1 IJ lil'l"1';1 H81J ~a m:l'l lJ'll a" 1 'l!L~ £J :IJLlJU 1n1 u n'11 n n1''1L '11:a El Iii 1'l'Iaau1tl ET"vf u f\1 n aL ti !J" 

vi"lfiim1'11'1i1 m11JLUUff'lii1-@i1" (pH) 

(U1Ufi"lfuf flfl11ffi"1Hf) 

tj'D1u1un11111~11t~1~n11 

111Mri ~uu~1LE1"lfLEl Ei~Lfifu ~uE>fi;i LDu~fl 4 ;i1ri'fl 

fhm1ii11v-Ji'h (Electrial Conductivity) 

fi1m11J'11um1Lrnmtl~uutl1:'1111n (Cation Exchange 
' ' 

Capacity : CEC) 

tl1mru.1'l!L~Umf~'l'llJlil (Total Sodium) 
• A A 

Tn11J'l'IU1LLUU'l"11J 'l'\'l"El Bulk Density 'l/D"lilU 

tJ11J1ru.1'l!L~tJIJ~LLl'lnLU~UU1vl (Exchangeable Sodium) 

-"' -- .J tl.J •• u'l"IJ1Il!LLIJnUL'l!£JIJl'1Lrnm a uu Llil (Exchangeable 

Magnesium) 

tl1mru.LLAl'I L<if!JIJ~ LL!'lmtl~ !JU 1vi (Exchangeable Calcium) 

-"' I A .l ~ u'l"IJ1II! 'l!Llil!JIJ\'ll'l:fnum (Soluble Sodium) 

tJ11J1t11LL1JniiLlii!.11Jfla:1nuJ1 (Soluble Magnesium) 

ll'u11~• 2560 llli'1 2111so 



-- -1lfn11111')"T;J1\j] 

.I 
fl11:1Jtl 

•11il1::mrn 

5) -;::v::11a1iii1Lit'll.n1"i 

m-;iJ 8~ rl ULLil:LL n"J. 'll l'lil m:'t'llJ 

n1"i~\111111lJ'1111lH8lJ 

I . ...; ..... -. 

6) 'l'i'llo1V~1'1lo't'l"i1JUIPl2l'il1J 

Sodium Adsorption Ratio (SAR) 

.I' .1.1 • "" 1 • I " ' WU't'lmn111mn1 L'llil'll1l• 'liL\11EJ11LlJU YI LUYI 

'ii'i Lm1:'1{~um:1J1h:m!lllrn:m1:1J m1~ •LL 11111.1' 1l lJ LL 'Vi ~'11'1~ 
.... ..I .J. 0 -

'llJlJYI 25 (W.ll. 2547) L"ia~n1'11WillJ1111'WlUlltll111W\11U 
a ' 

1 llf~ n1mf1iln11f111rn'!la~ 1'lfL~EJm11u1YJ1un'1ui{uf1 
n1 £J11tr~m1ii1Liiumw111'lfL~ EJ:IJ LlJU 1YJ1u '111111n 1iJri1i111 LLL1'1 • 

~ 

L1"'"i1l 

il"i::mrn 20,000 111nviallf~vi11Hmii 

111 a am: EJ:L1 in ri m.rrH 

ri au ri ii Hf 1~ LLil:: 1u1: £J :ri a Hf1. f1ilm'l'f1111il'll1l. 1 'lf L ~ £J lJ 

I ""'.1'.1 - ·- 1· I"' LlJ'U YI LU't'IL U W'UYl111EJ111l•n1'l"\111 L lllln1"iHlJ 'liL\11 EJllLlJ'U 't'I L'U't'I • 

A.... .... ""' ... _, ... f' f:t ....... o "-' 

lJ"i1'1't'I \j]lJlJil1L8'li'L8 8HLmu 'lilJ1J"i\j] L1JW;Jl11 4 'il111111 

7) n1"iil"i::tii'll.ua 

lJ1i;YI ~ 11.1 LH'U1JTI £)~1 lll'I il rn1iJ ii mi TI11'1111LL1:miJ ii lJ"ii TI11~ ~ma 1111!\IU 1!1111 ~ iJ ITT11l LLil :'Ii 8L1"'U8LL u:: 

vi 81~1Un•1U U folJ1 £J LLill:LL1J'UYli'W EJ1n'l"lfTilJ'li'1~ LLil:~~ LL 1111i.1'8 lJ i~ 11l1111: El 1l~ N1 un~1Ulltlll:1111lJ nTl"n1 rl lJ n'\J TI11 

wtr~•1u m1iill:1Ja111ITT11m1mL'Vi•il1:LY1111nEJ LLa::m:1Jnn'\Jwtr~•1u Yin 6 L~au 
' ' ' 

8) ~1lil1::1nm 

11 lJ a ~1 U~lJU1l:lJ1tllTI11ri a rn. 

~,,~ 
ii ;f; .... ;~ 

....... ~ ........................................ . 
(U1tr~"ZJuf tlrt11rit-zrtl°) 

ENTIC 1111\'Yl'li1 ~~~;;-"""'"r \A!Co.,LI., / •••uuuH•ut••••n•••u••••uoOuu•••••••nn••••HOO 

~ {U1[Jf11tu.Vol.:i1:i R"fifl1fll"H.1'W1) 
' 

~ D1u 1 unT111~111fl1--l n11 • N'i1u1tynT~i.,,LL1'iliE111 • 
u7li.,, iuu~1LE1~LE1 DHLYifu 'HuEJffl Lflu~~ 4 'ii1flfl 

fu11fi~ 2sso ,,.,r, 2211so 



~ v 

2.4 LLUM.t.iijtl'iiim'ii;i1,..,l'lmn1wi.bua::nTn::111u'li1 

1) 111aTin1'i ua::L'l'lllJUa 

n1'i~1Lii'Uiij)ffl11J>i1~ ~ 'JJ11~ 1m~fl1"! Lflll1"ifl~1LL'Ufl~iln"i:'t11J>i11LL'llii~J1 'l.r.r~d' 

• lJ7nrn~ur11m~nT'liiLmii~J1riLL'U1ri1liii~ii1'll~ 1fl"j~fl1"! ii'lil~1U- 'l.i'LLri flilil~IJ.1Ul'\U1J~ff'Ull 
lil~ 1i1h: fo'lfi1ITTwi'uLilum~"i:U1vif11 uvl'urlLiJul'li.i'n fa tJ lm~m,.'l.111~ LL~mi 11.rri~1l'l'l'li'iinTn';J1:ilillil L vi ilil lil 

'.~ • ~1.¥..1 "1v ..1-.1' "1 
n"l:'t11Jlil1JLL'l'\il~U1 LLil:lllil~flm:'t1U'JJ11~n1"lnlil'JJ11~n1"l"i:lJ1!J'U1 'UW'U't1 Lflll1"!fl't11 'l'l~ilm:'t1Ul'1Lnlil'JJ'U1J!J 'U • 
1:iu~1'l.J 

• n1"l't1iilll'illJn1"lf1'l'l'lfl'll 11~ri11'11t1iim~'lfilll'ii01if (Hydrostatic Test) ';J:1iii'11h:1h 1um"l't11illl'ilU 

ih: 1J1 m 155 • n u1 flri' Lil.,,. 101vii1 r11 ij): 'li.i ii m "l L~ ll i;-11L fl ii a~ hi LL!l: di 11't'llilff11lJLLir1 L i;-1';) j) :01n ';J i;-11u • 
flmi.i'ni,;m:J1 'l.lmi m1milum01->i1~ (pH) 1Jtu.'l'lflii (Temperature) 'JJ11~LLil~LL'll1'Uilil!J (SS) Lrn:ii'1lTULLil:L'JllJ'U • • • 
(Oil & Grease) L vi 111 ~Ju h 'l.111 ii i.i'n i,;rn:if 1-A~ Lil'U 'ltlmll L nm'l'f 1.1ni,;rn:ffllu1iif1 LiitJ';J1n h~~1'U~lil ITT'l'I n"i"ill.yi 

tJ il ll 1 ~"i:u1 t1-A~ ll~iiiri 11fuii'1 Liiv iii1un •1~ m ll'll mi1'l'l'Ulil'll11~iifl ll 1101 ff1'1'1 m"ill L 'l'l m1'lf!im l'ifu~u 11f01 LL v:~ri 4 • • 
ri11uiii~'lt.1a~"i:UlJl.i1iT1i1ii'1Liiviii1una1~'JJ11~iiflll1llilITT'l'lm"ill~ .r~if u~~m01i1ii'1-A~';J1n Hydrostatic Test ';J:li~~il . . 
m:'t1u>i11flmn1wii'1 l 'U"i:iu~1 • 

• ii'1Liimnnt1u~1uri 11rl1~ ri1'1'1'Ulil 1~u7i;'t1fu L 'l'lm'101L01~v1J~ 11~i1mrn:~.,.f~t1~1.i1iT01ITTL"l'';J1i11 'U • 
u7L 1 rn~1 irn~1 ui"1 fl"!11 LLa:vl'u rlu1 u ~n fl'U~1ui"111111 ITT'l'I fu111~fu fl"U~1u1ufl'url11 cl1~ L V1tJ~w11 li1um1ri 11 i;-fi~ 
u7nmvl'urlri11rn~u11m'll011101<n'l'lnTill~ ,r., 1~ii"lnff'll1Lfl~ 11uYl'l'l~11i'1fl11111 cl1~it"11 v 1 ~ 11~ ITT'l'lfll'l"il~fuif 1 LiitJ • • 
';J1flfl'U~1'Ul'Ufl1flll''U11l 

'U11 fl';)1 n d' u7i;'t1~ 'l.r fi1 'VI 'Ulil IJ1lil"ifl1"!iJ11~ rl 'ULL!l: LL n"l 'JI~ il m:'t'IU oj 11 ~mm wif 11 'ULL~'UtlijlJ1i n1"iiJ 11 ~ rl 'U 

LL!l:u.n"l'llirnm:'t1U~~LL11ili.i' !Ill L vi111~tlijmimll11 cl1~ Lffl~flflil 

2) -1\;lnt.i"l::t'l~A • 
(1) L vi11il 11~rl'U LLil:LLn"l'll ~ilm:'t1U';J1nii'1iMii'1tiuLti 11'Ur1Lii01il'u1 w1b~ri11rn~ 

.;iJ - v ~1.¥..1 ' 1v• (2) LW11 11~nu~am:1'1Ulil1'Un1TI:U1!JU1 'UW'Ul'llil11lLL'U11'111LLll: naLmH 

.:'.Jo..., 
3) W'll.'t1~1L'U'll.fl1"l 

vr'll y\.,,ll LL 'II 111~ri 1111~ ii1'll'JJ 11~ Lfl"j~ fl1"j LLil:lJ7L 1rny\"i:U1 !JJ1-A~j)1flfl1"j1'J\ilff11Un1"1f1 L'l'lll'JJ1l~ri11m~ 
'lfllll'iilil!i' (Hydrostatic Test) 

ti ;f,._ .,,, .;< 
........................................................ 

(U1V~'!5of cJ11111IiL'!5tf) 

~fl1u1vn1111'tri11lfl1~n11 

u'iM'n 'il11u~1LtJ'tfLEl ~HLi1f" ;iua{~ L5\.L~~ 4 -;11rl~ 

mmmJ 2560 ml"1 23/180 



-- 0 ..... 4) 11il1l1t'llll!.fl1'l" 

1) IJ111l'l"n1'l"tt11tl 

(1) 1 u'lf1•fi~u.,mi1a.ii:i1miih1m1:1Jm1'll'1 Lil'1'l'lit'1~u L ~11i:l11~nul:i1 mim1'JJ:a1•fl:n11u~u • 
•• m•1:u1trJ1fi11 ti1 n a LA a• • • 

(2)-;) @1h\i:im'JJ\l:·rn~fUL~11 i:im1LU~ !JU ii'1aJ'u 'l'I fi !I ~w;11mT1~11.'i1n1 Lf\4!1. EJ\l.f Llil:~iJmrn 
' ... ... .K .J ' ... 
n!IRTI~ lJ'l"L1mWU'Yln11iO'TI~ 

(3) -;1., 1 mi-.i11•i1:1Ju1nmITTiln•1u1m•m1 LLL>:fi~nT1~1ui'1T111111 ti1•1fla•w11 LLil: 1'1'11iil• 

U1Uf\,r1 Lifo ITT L :h11iJ L fl 11'l"11•fu LLil:U1U @1,r1 LffEJ ~.n fi11 11 :iJrT•ri1m1'f11TI11U.11 n i"{u fl L~ !Jn1'l"ri !I rn• LLa1 Lff1';) • 
(4) -.\1 :IJ~•'JJ EJ:'l'l7!1 Lfl1'1-1 H'1ri !I Hf1• l'l• 1 ULL 'l'I a~J1 f:i1~ULL!'l:1:UlJTI~"!:lJ1 aii'1fi !I ti1 n il'LA El~ • • 

..i.J --'- il.K.l.il .... 1 .... :---(5) 1'I !'Ima a~m1n 11~fl\l m ni;i.i1nm1'1Jfl L i;iwwm w 1111•'Yl !ln1'l!'l nmLl'lil•mmi;i\lLLil:1:uu • 
TI~"!:U1Ellt1Lfl11U11• TI ULf\1'1-~ \l'1n1'1 a\lil@l if \l 'Y11•"!:U1ail'1 

(6) L~1111•ri11n1'l!Ii<w'lf1~ rn7•.L1auf11 a LLa1 ~ 11•ri1m1t1:1J~uniu LLarni~m•naui:J•ri mt• 
n1'l!Ii"!"!:IJ'Jf1 ~1 \ILL.ill :'!f1 • LLa1 ';I: .i !I• i;J LL il LLl'l :iJfu A UH ll1 W i"{\l fi1 UL 'JJ i;J '¥11• 1 -.\jj H ll1 W L ~ :IJ 1'17!1 A ffl1 L ~ :1Jll1 Ell'\ a• • 
ri11rn•LLa1LITT•1flm 71 Lfl1'1-1Hi;i'11• 'l fi Liii;i111nm1ri 11Rfi•.i11•ii11111n•1ni"{ufi1 il'l:iJ\;J 'l"1:1JrT~~.,.f.t11m~ 11\lLLa: • 
ityti'n 1'1-mLL \l 111•ri 11 l'f • n1'l!'l 1 i H1 :IJ1"![1Lifa1.ii'1 L. u 

(7) L'11EJ:iJ LT1~11•~rni'1.t1111• li'l i•1ui;ia 11m:a:n a1m1ri 11 HTI• L ~ 11i:I 11~nULLiJ:LLn"'!'JJil ty1'11 

ii'1ri1:iJ'Jl•1'17!1 n1"!"!:lJ1 aii'11llU1L1 tll yj'\l firi 11 rn~ 
..... .... .. :' .A..l..i:'1- .¥"' ii ..... .I, ..... l I ... 

(8) ';)\;! L\;J1"EJ:IJLffHJ•RU\l1 mm 'Yl:IJ\l1 @li;JU!J !In :1J1.i1nWU'Yl'JJ\;J L \;J1'\"!11WU 'YllJ!l'l"lJ-lJ!I R• W'l"11:1J • • 
rT•-;) i;i L .,7 El :IJ ll1'Jfll:'l"!J •fuJ 1 fl RU;j'\l:IJ1 L ~ !ITIU11:IJl'f•1-.\ 1'1U1 EJ•1U fi1.ii'u !JU nn @1';11n1'1ii1 EJ•1UTI'Jfn1"!LU \l~ii.111.1 ,. . "' ,. 

(9) mrn fl .i 11•il@lrf ll l'l 7!1 rn• a:. ii @l'JJ11•"!:lJU'l":lJ1ail'1'JJ !l•TI U u i'1 f\TI1 .i 11•ri1'Y11• Ld EJ• LlJ\l 

Yi tim• nT~11'1fl'JJ11•ii'1i'1 flTI1 LLl'l:@l LLfl 1ruimn:u1~ii'1 ~1 um• Ld a• LUU~• n ci11 LUU ti.I '11 :iJtl nii • 
(1 O) -;)., 1-.\lh:uuti1iJ.,J1LHEJITTL1•1tl LLa:i.i11~n 1'JJaJ'll 1uu7L1m111m1ITTiln•1llLm•m1 LL a: • 

..J ..... .:.. ~ ' :' ' .... ..... ' ' ""' 
'YlW n fl\l~1U'lf1 fl111 71 :IJmlJ !Ji;J'1';1 H11Uflmll1WU1'JJU1@1fl11:1J';J11 EJ1•U11 El 1 1 \l n 11u1:u1El1111nH111 EJ\l11n 1'11!1 • • • 
tl1:R1u l'l 1i1 a •1uYiL~a1i11•fu1tlri1'ii., li;i EJ i:im1LLEJn1:uu1:lJ1 EJ J1 ~unu1:u u1:u1 a ,r, ~. 1111m1n nll L'1EJ 

L~\;J'JJ1@1 

(11) ri11'1\l@l1-.i '111.iH11uflmn1wii'1~•n1EJ1\lU11 m1.i1"11 Ufl mn1wii'1~• L~ !l\lfl: 1 flf• L fl 11 • • 
m1.i H11uflmn1wii'1~• l iLil ll 11.I .,, :1J A mR:iJu~ii' 1~••1 n 111 m1tl1: Lll'Yl fl m :1J :1J1 i;i1;;1utl1:m tin"!:'Yln • 

• • Q 

'YlfW EJ1 mii"!'l":IJ'lf1 ~LL ii:&~ LL 1@1i11:1J L~11. fi11'\U\;J :IJ1 i;i1;;1um11:u1aii'1~••1n111 f\1"!U1• U'l":Lll\1 LLil:lJ1•'JJll1@1 

(\i1tl~"lfcf Elfl11tlt-a6) 

~fi1'" 1 vn11u'1,.,11 Lff~.:in11 

u'1H'Yl iu11ii1ul"lfLD ElRLfifu .iauE>fvi L5u~~ 4 ;l1n~ 

Q 

iu11A• 2560 llU1 24/180 



2) nTrnllllllillJnTii'1 l\liatiil~ri ilfl1~tii.H'ITillll!f (Hydrostatic Test) 

(1) @la" 1i.iL~mrrrniil1ri 'J ~Lilucru.,11voi a~"Lnria a:lJ 1 u J1~h'L unT1·n111am1ri a 
... ~ A ' A ..... .. ~ .I. I .¥.ii ~ ~ 

(2) Iii Ill Iii" Iii: LL ffj"'l'\"i!J m'JJ1 !.I L Vi 1J Ill n oi:n 1J 1-ILLfl:/'Vl"i!J'JJ 11" LL 'JJ" LL 'JJ1Ufl1J !111 lJ UL 1J U:lJ1 n lJU1 

lJ7L 1 rntl fl1 vri ffl":lJ1 vJ1f1'~,11nm"iYllll aa um-..4'11 'V\ !il'JJ a"ri am"'lf!il an Iii 6 (Hydrostatic Test) ri 1JU"i:lJ1 !.I fl" HLL 'VI ii" • • • 
'l"1l"flJii1fi" 

(3) m1';J aau in1'lrn:J1r\'"';J10TI1'l"Yllllaaum'l"f11'Vlfl'JJ1l~ri 11111"'Jfflan1116 (Hydrostatic Test) 

1viLLri fl11:lJLiJum111-oi1" (pH) !llll'Vllli:i (Temperature) 'JJ1J"LLi!"LL'JJ1U!il1J!.I (SS) LLa:ii'1!TULLfl:1'JJiJ'U (Oil & Grease) ' . 
L vi 11lii'ifu1111@111 i:i ii' n1'lrn:J1r\'" Lilu 1ti Ln rn'li"in 1'1rn:a:1Ju1iii'1LH!.1';11n1,-""1ua 111<1111nTI:lJ~va:lJ1 ii ,-:u1 vf\'~ il" liri a ' . 
fuii'1 LiivH-iuna1"m:lJ"Ji ari111u111'JJ a"ii11:1J 11111<11'1'\m"i:lJm:lJTI'lfliaL fifu ~uaf01 LL vi"~ 4 ri111-1ii"1ti5",-:uu1hu111ii'1 

' 
Liivli1unil1"'JJ 11"ii11:1J11111ai11m'l":lJ'l 101 !.I tm"TI1'l"';J:~h L iium1tl,-:ai1-1"1"11ii1 v"1" L 'Jiu u11:1J11111a1'VlnTim 'Vl:lJTI'lf 

' ' liaLfif1-1~u11f111 LL'l'i"~ 4 EllJlil.LLi.iii'1A' LLa: !llJlil.'V\Ua"a:aan Lilitiit LYl11~111oia'JJa1iu7m'l"'l"t1'JJ1-1J1 mtii.1:rnm,-• 
m1';111i111rn111ViJ1r\'" ilfi1a"n11 Lnrn'li"~ri1'V\itlil 11:ii" 1 li'11ii1 !.1"11-1111vuan~1ifu111-1ru11i1';11n11ii1 v"1itTI'lfTI1'l" , ~ , ~ 

(4) ri 1lll'l":lJ1vJ1111nm'l"l1lilff1llJTI1'l"f'l1'V\il'JJ a"ri 1l1'11"'lfa an1116 (Hydrostatic Test) fl" H'l":lJlJ . . 
ti1uoiU1Liivii1una1"ia"ilm,-t1,-:ai1-1"11-11tlET"ii11:1J~flITT'Vlm'l":lJL'V\:lJTI'lfiimfifu~uaf01 LL'l'i"~ 4 Ll!il:ia"tl!ju1i 

m :lJ"Ji ari1'V\1-1111 LLfl: L~ illl 1'JJ~ri1'VI1-1'1 
(5) m lJ fl :lJ cllll'l"1 TI1'l"'l":lJ1 vJ1f\'"';J10TI11"11111 a!l lJm'l"f11 'V\ l'l'JJ a"ri11111"'lffl an 1116 (Hydrostatic 

' 
Test) 1oiv1~m,-tlfuaoi LL'l""oi1-1J11uL1.faria1ii11 !il m:oim111:1J.ruL livu L ri1m1:1Joiuunv1mflri 1lit'l":lJ1 vJ1r\'" • 

(6) 'V\1 n iJ"Ji af a" L1!.lllL ~ !11 rllJTI1'l"'l":lJ1 !J J1 ';J1TI TI11"11 fl a1JlJTI1'l"f11 'V\ il'JJ !J"ri 1Jl11"'lfiil an 1116 

(Hydrostatic Test) ia"@i1LiiUTI1'l"LLTI1'JJnitli 

(1) il1 :lJy\'"'ll v:111a Lf11'11 alil ri a af1" fl" l uLL 'V\ a"J1 tb~u'li1"~ i:i ih m'l":lJ ri a af1" ~1itlJ7L 1 rn 
' 

Afl!l":lJ1lJ'V\lla"a":lJ 1111m~111'JJ1111 

(2) 11 ~ n L~ v"m'l"n·a"~" 1miu 11~;J1 il1~1-1'1i1"~jj ihm'l":lJri a af1" ~1lllJ7L 'llllflfl 11" :lJ1lJ'V\ 1-111" 

au:lJ L vi ail a" nl1Lf11'1~ 1-1111 n11iiuil111rf1-1111"1:u1 uJ1 

(3) llm1"ri"Y1"i1!.l'V\1all111li1fi'u~urfu LLfl:0111n Sheet Pile 111utiafu-tiali" diiaiJa"n"m,-
' 

limn 111-l'JJ 11" 111flil';J1TITI11'JJ11111 fl n H111 !11-111 n LLfl:il a"num1'Jf:a1" ~"11a1 !J'JJ a"~u 11-1 ~" ~ri 1J af1"li1-1Ln 111-ll'l" H ' . . 
LL'V\ ii" J1'1'111l ~ii ~1n aL~ !J" 

iJ ~ I 1 - 1 " ' ' • • •• . I ,¥.ii ..r .I ' • • (4) a"n" mm '!fLfl!J:lJLlJit 11 m11';11nm1naa11"mv1m';J1:a11111 lJUL 1lllVilll1TI!laTI"a"'J 

1111£JTI11"11"tl"l1TI!J'V\'!a.Jwili1flll~llrf ll11JlJ~U ~~1J111ilTI1'l"'V\ nau 11111f11'V\!ii'JJ !l" 1fllilll 1'!fL~!J:lJ LlJll 1111 itn L'Jiit 11JlJ ' . 
.d ~ .Jl"' Lfl'rn"11m11 'lf mm1L111:il !l fl 

l?; ... ;I; ..... ,. 
....... =-: .......................................... . 

(i..L1Vfi'?faf flf'l11nl-irtf) 

~il1u1vnT"l1J'W.11lf11.;in17 · • ... ... ... ... ... _,,. .. "' ,; ...... . ... 
lJ1H'n YllJlJfl1Hl'?fLEl DHL'Ylnt. ~1JEl1~ LD'l-L'V~ 4 -;nnV'l 
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(5) Lii !l n 1 '1i'iiim"l"11~'Yi mLUUL -;i1:1rni;i 1\~."Ji1~~LI.ll111~'Yi !l '1 i \;] ~1llflil !l~lJ1U1'\ ll!l~fflUJ 1i;i [J 

ri111um:ium11Jiin'll !l~'Yi !J Ll.iit'!l [Jn-i1 3.5 Ll.J\;J"j ';11 nn !l~ fl ii !l~ 111!l Lilli Li.Imm~ !lll L'll~'ll°li 1 !l~1llL1i1'll !l~vru~ 

rj1\'1Ufl 

(6) ifl 1 "lli:i L1i111 i!1~ i.J1:-;i1!lElu1L1rn7l.J ml !l~'Ji1~~"111 L -;n:iil !)fl ~1 llfliil !l~ l.J1U'll ll!l~ H'l.ll.J L vi !l 
. . 

~~ Lnfll"f'li !l~J1 LLil:fl:n au1 u J17:w11~"Yi1m1L-;11: Lli !l L V:u1fliilll 1'lfL~ [J muu1 \'l 'l u~f1 L'll il!l an 1 ii'11 [Ji;i"Yi1n1"l"L-;J1: 
' 

L vi a"Yi1 m'iL nu n"lfl illl 1 'lf L ~ !l l.J Luu 1 \'l Lu ~~4'1 'l l'I ii •1n~u111ITTL11 fl L vi !l Vl-;i1 "l"rn1i.Jfu1lim11.I1i u1i~1u 1 "li'L v. ~n: ffl.J 
• ' >J 

LLa1~~ ~1Jm1"Yi1~1u'll!l~ Lfl~!l~ilm 111 l.i · 

(7) mtiiLiiflm1'lv.11awf1L'lliil'll!l~1.rnu1'lfL~!ll.JLuu11'1Lll~iil~oifliila~mu11u!l~fflll.J 1"11~1 L ii um1 • 
I;', .l'.1..11 T• T••'-• :< •• 1 T• T••"' • 

11~11~\'lTI!lfill'l"!JUWll\'l\'l flilllL'lfL\;J!Jl.JLUllL\'l Lll\'l"l"1 L'lliil ';J1fillllfl1LllllnTrnU flilllL'lfL\;JEJl.JLUllL\'l Lll\'l LW!lTIUTil.JH~ • • 
1"1111tl 1!l~1ll~Lifo !lllnJ1fl';J1fil'l°li 1 EJ~1llTI'll'n1"l"Lil ll~U1 Lliri1'1 fl LLil:Viu vJ H111wvl' ll ~1111n aL fi !l~ nu ff 111wL~l.Jl'I11l ~ 

, .., "ll "ll 

:-.... .... ""'""' I GI I ,~:- ....... 
(1) "!tll.flTl'IM.11'11IPIM. fl">tll.'1111~'11£1fi1'1l'°l 1'11M.LL\liil~M.11'11IPIM. 

i'll'ilm1-;i1i;i !lrn1111i:i nTi-u1'lvJvh m1milumfl-'ii1~ (pH) !l!ln~L'il'l.li1:iil1[J ' . 

(1.t1U~"lfnl DH11ni."lf6) 

~D1i.t1 vn1"Ju'7~1"J lfl1-ln11 

u'i"liri ilJ1Jft1LEJ'IHEl El~Lilftt ~1Jt1f'il LDui~ 4 -;11fi'il 

(DO) iifa~ (BOD) lifl!J~ (COD) i.17l.J1l\b'll!l~LLoii~LL'll1llil!l!l (SS) 

i.17 l.J1 l\b'll !l ~LL ;J ~ii: ii 1 [J ~~\'I l.J fl (TDS) i.l'il.11l\bJ1 ir ll LLi:'I: L 'JI ir ll 
(Oil&Grease) 

u7L1l\bflil!l~l.J1U1'\ll!l~Hlll.J '11ll1ll 1 Hmil LLfffl~qJ~;3tlfl 2 

1lin11fl1 l.J ~ ,- : u 1 ll Standard Methods for the Examination of • 
Water and Wastewater 

m1-;i1fl 2 nf~ 'l~i'LLri 

~ .J I lo' I 

m~\'l 2 'Jll\b:n!JHTI~l'l1llflil!l~l.J1U1'\U!l~Hlll.J 

mDUflill.J 3 u7nrn fiD (1) u7L1l\bLLll1'Yi!loi~ri1'lf'1 'll!l~1m~m1ifl 
' • • ..I 

~1ll (2) ~1llL'llU!JU1 50 Ll.Jm LLil: (3) ~1lln1!lU1\'lLLU1'Yi!loi~ri1'lf'1 

qJf1~1ll 50 Ll.Jfl1" 

i.J"l":l.J1l\b 5,000 U1\'l/flf~ 

!lrnv.11i:i (Temperature), m1milumi;i-'ii1~ (pH) 'll!l~LLoii~LL'll1Uil!l!l 
' . 
(SS) LL11:J1iJmL11:L'lllTll (Oil & Grease) 
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1rn1iililnil11il 

.I 
fl111Jll 

d -ffl11\lli1"i1il11il 

'iifnTi"li1"i1il11il 

.I 
fl111Jll 

~u1.i''l:1J1m 

(Hydrostatic Test) 

-- ,J 1 111fi1"ili111J'l'l"i:lJ \I Standard Methods for the Examination of 
' 

Water and Wastewater 

'lh~~ i'.i m n.1 ~a ml.'1 flH1n n11"'1'1 lil irn u n114'1 lv1 a'll a~ Yi a '1'11~ 
'1111ffTililV (Hydrostatic Test) 

ih:mm 3,ooo 1J1'1'1/frf~ 

Rm w m11:u1rr.i'1 LLa:il.'1rb ll'll~ 1iili7L1m ~'II~ l.l~u~~1 ii 
..i-.1 •• 1 
W'll'l'ln1lR1"1~ m~nT'l 

uwn n'li a 1J a R111 wmn:u1 ail.'1 LL a :il.'1 rh lliT~ 1iiu7L1 m~ ii~ • . .... .... .. ' .... 
fi1lITT1~ 8\IL\11l~IJ1il1fin11"fi1lR"i1~ 

lilll 1llil"i:tJ:L 1111ri mrrH 

11 ll a til u~ u l.1,-:m mri a ff TI~ • 

(4) J,fi~.i1n111i;n,-ii1itnn1-1'flil,.~ff11" LLa::rl.nnlil~11-1i'1R"!11 
@i'11iim1il11il m1miliin'l"lil-~1~ (pH) iila~ (BOD) ff1'l"LL'll1iiaaa (Suspended 

5) "i:U:L1a1iii1Lit1-1nTr 

nTiil a~niiLrn: LL n"'l '11~11 m:'l'lu 

n17~1illi111JlilTiilR1llJ 

EA /l;.c•M, /'-
•••••~••••••••••••••••••••••••••••••••••••••••••• 

(\.L1£Jiii-nnf D'fl11ni"lf~) 
ND1u1 £Jn1'1u-:S-V111 lfl7~n11 • 

u'1~1'1 iuu~1LD"JfLEI ilwL fifu :au Elf Yi Lil"M.~~ 4 i:irl~ 

- "-·' ' ,J •• :: Solids) '1111 L1'1il (Sulfide) R1'l"'Ylll:ll1tl Llil'l'l~'lllllil (Total Dissolved 

Solids) \il:nauwun (Settleable Solids) ii'1lT'llLLa:'l'JllJ\I (Fat Oil and - ~ Grease) LLl'l:'l'1LflL1l\I (TKN) 
• 

tiam1ilRB1Jflm111wlt1 'll'l.111i1'1111Ji11lti1~uaa 1 1ii u7nma1m'l" • • 
ihun~1uriarn~ tm~m,- LLa:~vl'nfli1~1wF1T1n1 
-- ,J 1 111n11"1i111J'l'11":1J ii Standard Methods for the Examination of Water 

' 
and Wastewater 

A :::. I .... 

Llil!l\lfl: 1 m~ li1111llil"i:tJ:L1fl1fi1lRTI~ 

l.11:1J1m 5,ooo 1J1'1'llflf~ 

lilll 1l'1'l":tJ:L 11nfi arn~ 

lilfl1lli1"i:tJ:L1il1fl1lRTI~ 'l@i'LLfl 

• m1ilR1llJflm111wil.'1i11~iilii'li1~riamLa:,-:V1i1~riarn~ • 
~1 'llLLV\ ~ ~ J1 H1 ~\I 'l@i'LLfl fl il a~ IJ11Jl'\ '111l~ R'lllJ 
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• mT11..-euani;.m::ih~'•lu.'li1•~iinTi-1:uirnt1~••nnm1 
't1'1H81J Hydrostatic test 
.. ~ I ~ 

• lillillil1lJH11Tf'mTl"'l":U1tJU.11ilil8\il'!:!J:L1il1n8H'l"1• 

• m1'ilHDUAm111rnt1~••nne1m1i.hun•1u.1m•m1 LL•·=~ 
' 

.. ..... ..... - """ _, ... ' ..: ...... ~ .... 
lJ1"1'1'YJ lillJUil1LD'JfLD Dfn'Yl'l"U. 'llUD'ilil LDU.'illil 4 'il1fllil 

7) n,'il.h:Lii'IUHil 

u7:i;'Yl ~ ii1LHUDTI v•1U.flil m1tlij u'lm1'111mLi:.iu.tliju'l m1~ liliHJlil'ilU.il1!J~1 ~ti ITT'l°flLLil:'li' m..-ue LL u.: 

~ eit1un•1 u. u. Taui El LLil:LLflU. 'Ylfw !J1n'l"lIT'ilJ'Jf1~ LLil:~. LL 10111' D lJ i•~ 1 '111: !J "" lt1 Un•1 U.fl m:m'l°l.lfl11Th n lJ n'ilfl1'l" 

wa••1U. m1iifllJDlilITT~flTil.ILLV:•ti1:L'Yll'l1'YltJ LLil:flWlfl"n'ilWa••1U. YlTI 6 L;ieu, 
' ' ' 

B) ~l.l1.h:1.nm 

11 lJ D ~1 U.• ui.J1:m f\lfl11fi 8 rn~ 

1) 'IHlflfl11LLlil:LMlillllil 
' 

~u.~11•riea~ii1'lf~ 'II e• 1A1~ m1 l"li'L 'lllil'Yl1•nu.u.~•~l.I Ii! 11il tJ~u. ~it1~fum1tliju1i•1u.LLil:11• Lfl~e~iie 
Lfl~e•i n11i1n Ii! 8 a1 UL~ W1:i{U.~'ll e• L 'lllil '1'11• C!UU. L ri1if u. 1'11 tJif 'il'il uu.i.J7mt11'il'l°T;J11J7L 1f\ILHU.'Yl1•fl l.11.l.1 fl l.IH1tl . ' 
~an~milnaLfiv•i{u.~~ni;.1 fie 'Yl1•~•1•LL~u.~u.~l.l1tJLil'll 3191 wui1 iim1l.IH1l.111nlu.mne•fu'lle•nu.u. ~7e • 
iifi1 VIC Ratio H•H'11Lri1nu 0.59 ~.d'1u.1:tJ:rieHTI•'il:iitl7mm'il'l"1'il'l"LvilJifu.t11:lJ1f\I 11.75 pcu1-i11l.I. 1'1ltJii . ' 
.1• .I .i .!' 1 ' ' ~ • ' d " ' • 1 ~.1• • I.I ".I • lJ'il.11 tll'il1"1'il'l°'YlL w lJ'llU.m w1: U.'lf1• n D H'l"1• L w tJ•"J!1•'l":tJ:L 1il1~U.• LL!l: Ll.1'1'11 ~lJ'jlJ1tll'il'l"1'il'l"LlJliltJU. LlJ'il1flLlillJ 

· l.l1n U fl 'il1 fl m'l"ti'l":LflU.i:.J ilm:'Yl U~ 8 i.J7m tllfl11'il1"1'il'l"~ L yj l.lif uc) U.L i:ln ~ l.11'il1 fl tl1 U. W1~ U:~l "li'llUR• l u 1:tJ:fi 8 rn• 
1 u.1tl'lle•fi1alilri1u.'Jl e•tl1mmnTi'il11.i1~'il:L vil.lif unum1l.IITTl.l11n 1 umne•fu'lle•nu.u ~7e VIC Ratio u7L 1m • 
'Yl1•~•1•~l.11tJLil'll 3191 wui1 fi1 VIC Ratio lu.-i-:EJ:rie..-f1•iifi1Lri1nu 0.60 ~•ci'1i111ri1u. VIC ratio 

El•fl• 8 al U.Lnm'lf~jjH111Wfl1'l"'il'l"1'il'l"W 81 "li • 

fi]_,,_ d. "·~."/<-
··· .. :-:-:::::::: ....................................... . 

(u1uW11nf E!P1116l.11Ef) 

~ d1\.I. 1 £/fi1"l"tJ~171fl"l\'I fiTl • 
... .... ... - .. ..... .. .. ,; .... 0 .. 

1J7Hfl 'illllJf'l11.El"7fLEl Elft'U'l'l\.L "lflJEl"l"\91 LDU~'il 4 -;11fi'il 

~ 
ENTIC 
~ .. Ltd. I 
~ .. 

f\\1\11' 111' i< il'I'-\ ~ IW1 •r . ........ ,.\ ............................................ . 
(\.L1£ltl1mW-.1,; ITTii11'Gl\.L1"1fl) • 

r.j'111\.L1 rUn,,-i.,, LL 1 'ii A El~ . . 
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El £i1,hfi1111iJ n1'!L ~IJ~U'l1El'!J1'11W11HI: 1 U'lh'fi Ellfl1,EITilriEI 1 li'Lnlll EllJ1i L 'Vllll~U 1i;i '!11Jif, 1'111J1~"Ji1~El1il 
' ' 

jj fl11 IJ1i1 Li'.Jui;i El~ 1 'Ji'..{u flh1am~1 'llTI1'l"il El Tl'l"tl'VI "J El 11~ L Tl~El' jj El LTl~El,-;JmLi'Jt1m'l"i'1 Tl'i11 ;j,i;i ~' ri1'VI UllllJ1Tl'l"n1'! 

1 iJ ~ "1 .J • .r 
Um'! EJ~n'llLLfl:Lm L'Jli:.Ji'lm:VllJl'lEl1ilLnlll'llU 

~ _, ' 
2) 1111'!1J'l"::ii'l~l'l 

., • - ti ~' 1· .;~, • ' d' .I L w El fl Tl i:.Ji'I n'i:VllJTl1'11n1'iil1"1il'l"LLfl:IJfl11iJ ii El Tlfl [J L 'lln1'! "Jftl'\.l.'11 VI L1JULLlUl'11,'ll'llll.J LLfl:WUVllll1iJ LL,. 1 

11~riEIH,TI1'l!~ 'JIEI' 1m,m1 

..... ...; 0 .... 

3) W'IU11i'11L'Mo1"01'! 

lJ1nm..{uflri El rn~fl LU'llLiU'Yl1.J 1 Un1711.Jri El H'TI1'l!~ LLl'l:Lium' 1 '\.l.n1'j'JIUH,lllfl LLll:EJtlmrnri 11rn' 
' ' . 

...... .. ... 
4) 1llli'l1L1"1"01'i 

(1) tl1:"lf1iiJwun1 Uil:LEiu.i LLi:.1um1ri 11.,-f1,1 li nlJ11u1 u'1ufi Lfi u1'li' 11' L "Jiu iifliJEJ.i ITT'VI nTim l'lm1"lf 
' 

BffL fifu'iilJ11f111 LL ..,;,fl 4 ffmutl1:n111Jm1 l uiifl IJ EJlllITT'VI nnm 'VI m1"Jf!i ffL fifu'iilJ 11f111 LL v:~fl 4 El'flmtlnm11~ 
' H1unEl~~u ~ii1"lfii"lft1 Llluliiu vi11uLi'.Jum1~1.J'Vlil'111ti1,il'mi 1 L~eu ri11uL'll1tlnlJ1i.J1u1u..{ufi . ' "" 

(2) ~111iJ1ULLff111~il111m,m1 Lil1'1111~ 1m.Jm-i- 1:1Ji'uL~1Jliiu1fl1,nTrnoi:i't1~'llffTl 1m~m1 il11u1i;vi 
' ' 

fummri 11rn~ wf11mlJ 11fl vi1iwi1 LLil~ 1lii:.i1'lhn1inuufiH1uu7nmri11rn~ 11iivi111J Li'.Jum1<l1~11il'1ri 11uL~1J~1u • 
ri11rn~11ti1~il'11u 1 L~11u Lvie1'1i'm11J1:l!m:i'~L~m1:il!l•1H1t1 

(3) ri1'Vl'llTl 1lilJ1i;viflJL1'11J1i111ri1LLi:.JUilTiil'l"LHUEl@iEl1m~n1'l"L vi E1Vli111m1ri 11UL~iJiiilnTIIJri Elrnn1~ri El 

H.J ri1'l!~ iH~ tl1:n El 1Jlii1 [J m1ri111 UTl Liu 'Yl1~'llllH~1 ff fl EJtl mrn "li1~ L1 inTI11'11UH~ TI17~ Tl~~ iJ1 !J/Lfl~El~'VI IJ1 !JilTiil1 
' ' 1Ju~1m~ Lti1:1:a:n1n h1m1ri11fff1~ 

(4) i111L1111u IJ..{ufiri El rl1' 1mi LLff~ ff11,L V1 [J~Yi El LLil:rf uL 'JITl..{'llfiri EJLlf1, El 11n.i1n LiUl'11"1Tiii7 llii111LilU 

1111ul'Ji'LLi:.1,rfu nna v-1fe1J~Tl~'LT1~E1~1'11J1ti-;11T;i1 iJ1m~11u iJ1mLt1:ii1 Hl!/l!/1mhl.i11.i1i'1fl111 Ltil: 

1 w iru nn mm:v-111J 1 liL ii 'I.ILL u 1ri11 fff1, 'li'111 L 'ii 'II Ltl'l:il1 u iruru1m.i11.i1fi~111~'IiiEl'ITT1J11n iJ 11~Liiu1.J El tii,.;111 L ii 'II 
"' "' "' "' ,t ..., A1d..f'..I,., ,., • .J, ., .K..lo 

VI~ L1il1n il1'1'11LLil:L 11'110 il1~fllln El'llmW'llVln El ITT1' El !J1~'11El [J 150 LiJTl'j 'Vl'l°EllllliJVl'Vl'll1 tH1'11Li11'JIEl~W'llVln1'Vl'lllll 

LLil:lii' El' fl'l"T;J ffEllJU1'l",fn 1'11iJ1ULLil:wruru1tu.1 w@i1' ') L li El til 'llff fl1W ~Ill fl El Tl L1 fl1 LL!l :.J 11' ~1 L ii 'lln1'l"'JiEI IJ LL 'l!l!Lm"J. 'JI 
• "' "' 'U 

1111unufifiLii111m1m~u'V11u 'll11111 'Vl111ffru1'11u ' . . 
(5) i111 L 'Vli:i L-;i'111il'1fici1t11 EJm'iilTI'il'i u7L 1m\{ufiri 11rl1'L vi 11 ci1u1 um11Jff:mnlii1um1'ilTiil7 

(6) .r El' 1~h1' n a'i'ff111fi jj .i111J1i1Lllulii11' 1 'li',1 u l ui1ni;.m:ii111'll11~11111ti'.lu111lff11fl@i11 m1.i11'il1 LLil: 
' ' 

Iii El ~'ll ua1u1 ff~~ ti n-i-nf fihi11111 i'1t11111 n.i1n..{ufin11 fff1~nt1 i1 11!Jif~1i1n1111i1u 1 u m1'llt1a1uri11 If' ri1'l!lfl11J"Jf1~ 
1t111~ L1U''VI il'1,1 t1 l t1LL@i a:~ Tl 1 li w El ~n !Jti11J1 m,1 '11 fl.,., IJ1'intl jjlJ1i1~ ULL@i il:1 u L vi El 1iil li n 11,ii lll'Jl11,TI1'iilTiil1 

:: d'.J,.1 - .¥.J.~.·1·- ti~ ~ (7) n'llL '11111 Yi'll Vin El ff11' Tl [J'j"EJ!JlJ"l"L 1tu.L '11111 Yi'll VllJ EJ'j!J-!J El ff~ 'VI IJ'l": u: iHllllfltJLLll:L 'VI IJ1:LllJnlJ ff fl1Yi 
..r..r .... .... .tiJ.... .. J. • ., ""' ............... ..r..1..1 .. 
WllVI W1EllJlll Tlfl' 1 El ffl!/l!/1 tu.LLil:/'V\1"El Lfl1El~'VI IJ1 U Liii El'llLLffTl' L'JITl'Vl1,'Vl1 IJVI El1il Lnlll El '11Tl'l"1 U 'Vl1EllJ1L 1 tllYillVIVI IJ 

LTl~El,,r mn lilTI1.r,tiii1J1il li'L ii '\.I.El ti1,'Ji'111 L ii 'II 

lil,. ~,r 
..... ==-: ...............................•..•.•....... 

(~1ll~'l5uf ilfl11tii'?H}) 

H~1~1an11u1~11lfl1~n11 • ,., .... .... ... .., ... r .., r .: ..... o .... 

1J7Mrl ~1J1J~1lEl1fLEl ElR1Yl7i!. -z51JEl7il LEl\.l.';l'il 4 ';11n~ 
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(8) m"iriaai'1Mi'1uin~1Li1'11J'1L1rn•1rnalia11J (KP 2+3oo - KP 3+500) ~~i;Ja,iJ'1LH'Lll'11,m7-;i"11-;i"I 
' 

i'1 m111m·, m7-;i :;i;i' a' L "li1iif u Yi L vi lJ L~ lJ 1 um1.J'1vi1 m' LiJ a ,.;1 m111 '1 u jj m1 lJ ni1''11 a' ib-;rn-;i7LLil:-"iiTu 1u"Jia' 

1 .J. .., I ... I I - ... t:. iJ A I .... .... .J. .J -"1111 

-;JTI';J'i 'Ll\'11, L!J !J~ LlJ'Ll1l !J n11'111l~';JTI-;J'H'1lJ LLil!"'1'1'1' 11'.J L'11l'LIL 'IJ'1n !lll'TI~ LLff'1' Lll''Ll\'11~ L!J !J' Llil!""i!"!J:n il1\'l';J!"lJ 

m'iil '1 TI1"11171-;J71u!J7L1 mi~ n ~11 L ~a LL i' 1iimi'iTI1 iTI 'LI 'LI Yi i;J1'Ll!J7L1 mri a rl1' 'li;J'!'l'i1 U Lil 'LI TI17~ 1 ~'II tt'1ri1l 'LIL~IJ • 
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m.11fl~ 2sso l'lil'1 441180 



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

4) 1lif;J1!1UmTi 

(1) JJ1@1'l"nT~fr1 hi 
(1) ,r.,r11'li mi11'1u01111mL1-1utl!ju1im1i1um1:1Jtli1!l.,na n1ih nmlTa LL!'l:~~LL 1.,il' 1rn 

(2) iJ!l~nu.yj'u~ri ni;-fi~ L ~!l hi'Lfi'1m1:1Jtla n.,n a~ml'ini.11 LL!'l:tl1:"Jf1"Jm 1nil'L~a~ 1., am1 • • 
ii., il' !l :IJ.yj'll ~i1 a1i;-.,~L11 :1J1:i;-:1J 11 m.f~ il' !l :1Jf11!l 1J.yj'll ~ .nirrn1u l m,m11 L ~ !l mu fl :1J m1L 'li1-!l !l n 1 i f.11u ·rn~tl1:'1 

' ' . .... .... ... .... 
.,1lll'\U1LVW~'Yl1~ L'1 £11 

(3) n1Vi ,..,1:a:n<n ii '1-Lil'1tl1:'1'Y11~ L 'li1 
• 

( 4) wirn~1 ll'JJ !l~ lJ7i;'Yl~flJ LI'\ :IJ1il :i !l~ ~., umfi !lllL 'Ji1-!l !l n.yj'll ~ Lhirn~1ll1 m~ n1'l" 
• 

(5) fl11Jfl:IJ'1LL!'IWt]~mwflll~1U!l cl1~ 1nwn., L vlnilliri!lfl11:1J L~ !l.,f!lULLriflll1 U.yj'll~ ' . 
(6) n1Vill.,1J'Ylil~ l'YJl,i. mrn~flll"1uN17Ju 'll.itl!ju1im:1JnD1:Luau~n1Vill.,Li' . 

. I •• ••.J• 1.¥.J, ' .I• (7) lJ"!:ffTLW1 ll'JJ !l fl11 !.171 :IJ :IJ !l '11 nL il11'\ U1'YI .,111';1 ll Wll 'YI "Jf1 £1 H!l., ff!l"., LL!'I fl11 :IJ lJ"!:Wt] '1 
. . 

LLa:m1:1JLiJu1:dj au L7auf !l a'JJ D"flll"1 uri !l i;-f," 

(B) ~., #" Lfl~!l"i u L w~" LLuui'.i llii !l Li'l u~1irn"1u lm"nTi Lm:u7nru~i" L mu V: u 1., a~1 a 

(9) .r., 1 ijj n1 ,.tj n !l lJ"!:IJ ii ll !l 1'lf1!lll1"£1LLii:fl11 :IJ ti Si !l., n £1Llln11't'11~1 ULL ri fl ll"1 ll 

1., £1 L li111 U1~f111 :1Jtl ii !l .,nan !l 'U.L~:IJ ri !l ITT1" 

(10) i'., 1 ijj L li1 I'\ U1~ fl11 :1Jtl ii!)., n £11 llm1't'l1~1 ll LiJu~flJ 11.,"Jf !llJ 'l Un1"!.,"!1'1H!l1Jfl11 :IJ 
• 

ti ii !l '1 n £1 'l ll "!:I'\ i1"m1ri !l ff TI~ 11 :IJ\t~ '171'1 ff!l lJ ~ LL!'lm1tlfiu1i.,, :!Jn D 1: LU tJlJ'li !JU~ tllJ i1 llf111 :1Jtl ii !l .,n £1 

(11) i'., 't ijj LLil:U~tl lJ 1 'Jl' !l ti mrniJ !l" n u!l U.,11 aa'1 lllJ fl fl !'I ~11'\ f ufl ll~1u1 iL 'Vi :IJ1:H:IJrllJ 
' ' 

tl'l":L1l'Yl'JJ!l""1ll 'liLLri 11mnibna 1!l"Li11ii1na LL'iumii1na ~n.,111rnLtfo" m!llJl'\!'l.,Lffa" Liluiu ' . . 
(12) ~ti;; u1i "1'U. ~'t'i1111.i1~1lln1"!1-IH:IJ1-1" l•1JL&i £1:IJLlJU1'YILU11' 'ti H1 lJ !l ti n1rniJ !l~rlU L "Jill 

• :w ' 
11u1mnnUN'U. LLiU.,1rlUN'U. LLil:tHi'.i !lrlllNU Li'lllill L ~!liJ !l"num1i:1Ji:TH1-1" l'Jl'L&i £J:IJL1Jll l'Yl'lui1' , , , , 

.-. .I... .... ~ A ""' .... ,.. ~ ' ~ .11 v""' ~ ""' ~I .-
(13) 1J'l"L1nl 'YI :1Jn17.,.,.," Lfl"!!l~•m., !l~:IJm'l"nULLm L'JJ.,WU'l'I l'\"Jf.,L '1U 11 :IJ'Yl~•.,11~ !l lJn7nl 

' 
Lfl~!l~i'.i!l~1" '] m:h"LlJll"!:LU£JlJ 

(14) ~., il1aHl!Jii'n1:1rn LLi1:il1 a L~ !lll 1lllJ7L1 ru~ n111 L ii., !lll.,11 a L "Jiu "L '11., ri !l i;-f1~· 

"L'JJ.,H1:1J11:1J1nihna" Li'lll9i'u 

(15) i1 :1J ~f1'11hfla1'lin" L 'li1 'ltl'l llL'lJ.,ri!l i;-f," • 
(16) ,r.,'tiih:uu1ull1*l!J1'1tl!ju1i"1u (Work Permit) Lh11fo"1u1h:L1l'Yl~~tl!ju1i~11l9i'!l~ 

'19lfonT;-7Jn!llJ'l":1Ji1llf111:1Jtli1 !l .,na L "Jiu ~1\lL iill:iJYi!l ~1llm1• H!llJ"!!l m iin:1J9!1 af~; Llluiu 

(17) ,r., !llJ"!:IJ 1 im1 :1Ji'm1m'li1 h L vlll LH7:1JHTI~i1ni;.: 1 Un1"!L iill:IJ~ !lti!l m:IJ'li!lrl11'\ ll.,m,. . . 
't'11~1u (Procedure) LLriflu~1uri!lutl!ju1i~11l117~ 

.... !.!:::"". .... !.~.'. ~.:~:-:::. ............... . 
(u1uWW Elf'l11nt-ir6) 

~ D1u -:i u nT1t1~vi11 Lfl1~ nT~ 

""11~~ 2560 VIU1 451180 
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(18) m1:iJ <J~nu<lri;lntJluvl'u~ri m;-f1• LAtJ'li°'111•ril'l'lmi 11tvl tJm1'un-nii~t.if1rnunnri 1'11 
' ' . 

tlD u1i~1u~ Lfi tn'Ji <J•num111f<Ju LL!l:LA'itJlJA11lJWf !llJ'JJ!l• <Jtlnmiu L Wii•Lrn:i i;i L mhi1mu~ L Vl t1•W11 
. ' 

(19) A"l1il ff111J Lf1~11.jj 11 Lf1~11•im LLil:Lfl~!l. tlll\;11'Ii°'11 UL llff111WA LL!l:Wf!llJ L 'Jl'•11.111 V LfflJ !l 
• • 

LLa:l'l1nwui111tlmm'Jl111ii 1'11~1 L ii. um1'li11 mL'lf11•u<JriLuffmwA ri 11uii1m li•11.1 ' . . 
(20) L~ <Jiim1u11ii L~ Ul'l71111 u1i L l'llil Liilil:ff u-;i1nm1't'l1•11.1 .i <J•TI tJ•1u l 'II cl' m1rn 11nu 1111u , . "' , 

L1iit1'111.1Yi Lrn:ilil't'11TitJ•1utl'ul1nnTiiiLiilil11u1iLl'li;i~<J~u1tJii•ITTmlil i~m"lLLn"l'JJ Lrn:l'lmihimt1~Liii;i:ffu 
' ' . 

(21) m1Lil11n~.f~LLll:ri11ffTI•ff1il'n•11.11m~m1-k1m11 (Site Office) 1m•m1•:•i1l•t.ifu 
.oliA .... .r..i .. I ..... I 0 .. 

11 uru1 •m "l!l t1ut1<J11•1n L il1'1l <J•wu 111'1"i"!ll'I1.11 t1•11.11u I'/ wirnu n 11ui;i1 Lu um1 • • 
(22) iA 1!1jj ~tlmmtlS)"lJWEl11J11llfl <J•.iu,1'~ff1i!n~1u.ri 11rl1•-i1flTI1 LLa:iA l!i'ii El1llW11'\U: 

wf<J11HLffl.!11ITTl'lfum"lii1~tl'l":ffll <J u1i L l'\\;J H• h•w tJ11J11il ,,iWuYil w'l:wi1•~ jj <J u1i Ll'llil'1Jtu.::'t'l1•11.1 v , , 'I 'I 

-1 ........... .... ..1.... ti .... .. ~1 - .f..I ~ 
(23) illil l'llJLil1l'lm1'1'm1'!-1m111 a11A11t1W'l<JL11t11lJA!l1IA 24 '1J1 "" u1nmwu11n11•Lnu 

(24) A LL!l LLa:tlfu ~ llff 111 W~ll ~111 !) rih11m1w ~ 111 Ell'\ a••1 n m1ri !) rn• uli1 LITT• • • 
(25) fl 1lJfllJTi1 n lJ ~ f 1J L l'\ lJ 11 II ti ;; ir~ A 1 lJ lJ 1\;J1n1"'1 :iJ 11" n 'I.I LL il: LL n'l '1J I'/ a n "j: 11 lJ ' . ., 

.i1u~. LL 1IiiIi11 lJ LLlil:lJ1 mm-i~ Iii m lJ\;111 ii ff!l lJfl m111w~. LL 1Ali' 11lJ11 £i1• Lfl"i ~ flflil 1111J. n1-ii'lil 1 iii L i'1l'I U1 ~ • 
~A A1 lJ l'I a n1:11 u Eiu.L ll<J• 111•1 n ni-n1 ~ ri D'JJ D • Lfl-i • m "l LLlil :1'11nwuilf!i1'111'1111 m1 m~Ell'\1ElLiiAil'u1!IL1• 
tl1:ff1ll•1llLL!l:~1 L iiunTrnn1'1Jilf!jl'l1LAtiL11 

(26) Ti1nu 1 li'~fu L l'llJ1tlBu1iA1 lJnljm:1111•Ti1l'IU.Al'I in L nm'l1LL!l:i~m1m1•!j"111l1W'JJ !l~ 

ani1• LLil:H• l'/a n1'l"A11•1A LLriwi!n•1U.ii'l"1il LL "1••11.1 w. fl .2547 LLa:tl1:m~m'l"lJ ff1 ff~m'l"LLa:fi lJfl"SD• LL1••1 ll • • 
". ti ....... .... ...1 .. .I .... ii.... • 
L 'l"D• n11'1 'I.IA LLlJlJ fflJ\;Jff'Jll11W 1:•1m'JJ11•an•1•11111•1uLn t11nu •• ti LfftJ• LL!l:LLlJlJ LL-;J•l'llil n1"i"A"l1ilff'JJ1l1W'JJ !l~ 

, , 'II • 

an.r1.~WlJ '111 lJ ilA tin~ 1'11a n11L ~ uih t1m11IImnn1'1-1W tJ11J1il LLil:m1:iJ "" n 'I.ILL n"l '1J w. fl .2551 • 
(27) Vl-;i11m1f1Jflll Lu. 'Yi""~ 'I.I~ jj fl mfflJlJ1i L l'llJ1:fflJ A1lJfl11 lJ~ <J•m1L'li1't'l1•11.1Lilul11 Iii' lJ LL"ln • 
(28) ii;i't'l1Uf!i~11 [)~11 flll~1U.ri !l fff1• LLi•-;i11.11u. LLll: hfltl1:-;i1.i1'1J 11• flU.•1 uri a fff1• LL ri 

fftnuu1m1i;-i :rn1mn 1 u vl'u ~~fu i1 A'1J11 u1111 u 1 L~ a uri 11uL~lJ m1ri a HTI• • 
(29) if u.u1L 1 mL ill <J ti.il iii m'l"ii1 Lfl~a•i mL '1111nliu1L1mLff1SJ"1 llff1 t1 H• 'l vl Vl1 LL'l"• ~· A1 lJ 

tl1:m fln11t vlfl1 fJ1 El l'/a A LL V:• tl1: L 11ffL11 ti 

(30) iA 1iiiif!jinlYmn1l'lum:tJ:tla <JAn!l (Goal Post) LAEi Lu w1:~AAnri <J•i1•'lJ 11~ ff1 t1'1 vl 

"1"'""' ""' .I "" .... LW!l 'lfff• LnAn11Lflil !lll11'1l!l• Lm11••m 

(31) ~ !) ff1 tJ ~ 'llnlJYi !) LLlil:1 ff@!~ Li'Ju 11rn:11 n'lfiiA ~11~ 11 E.il.i ff1 tJH•, vlfl1 LL -i• ff~., f;1!)AL1 a1 
• 'I 'U v 

fa El'JJU1Avj'll ~l'I i\1iA'JJ<J•tl1nAlllJ1L 1m~i'1J {Clamp) nu1ffoii•n~11.i <J•iii{u ~ilJ ~ff~lJ1nW !l~ff1lJ11ll th El L 11 • 
m:LLffa•~u 'l.i 

... !i.-:. ... !:.~.~.~.~:.~ .................. . 
(i!.1£1~'11'uf ElP111nl.'11'~) 

~ Ei1u1 an17u'i~11lFJ1..ln11 

u'iM'rt iuufi1Lfl"1fLfl Ehnfifii. ~uEJf~ L~u~~ 4 ~1r1fl 

irn11fl~ 2s60 V1it1 4611so 



(32) tln'li'11mL1'1'\.l"i:Srn11@Hl.nL5.'\.111!.i1~it'11EJiJa: 1 •rf~ 111!11'\.I 3 L~11'\.ll'lii'"L~lJnTHim;-fi~ 
' ' i1iin1111'1i1EJ~1u~L~ EJ1ia~ L 'Jiu iitiii ao;iwi11nnm11iin'll1iaL fifwrr1111fo;i LL vi~~ 4 11'1i1a~1uil11~nuLLa:11nL 111wi 

' 
1;..,-niul EJ1:i11 ~1L1111111a.r~wr., d'.Ju.Ju 

.l'..J.o A. '"" .k..J,.., 1 
'l'i'1011111L01n1.nTr: 111nrnvm'Yln11an~ m~m"i 

1::u::L'linlii1Lii'll>m"i : o;ia11m:!l:L1a1ri11rl1~ 

(2) m"iil 11~ n'll.ua ::u ri'! '!I i:.ia n"i::n11i-:i~~1'll.'!li11 LU111~'1l.;:i Lia :~1'll.il'~ n au 
' 

(2.1) 11i~'Yl~ .J 11~1h:a1u ti.J !T"11'1i 1u~1uLi1'll11~1:1111 a11111rni.J1mrr1L~ tni a~mii LL u111~ • 
ri 11 <i ~ ii1 'll~ 'II a" 1m~m,.LYi1l 'll 1l 'Yl"i111i 11iia11!la:L1i a o;i1: 1111 a11111rni.J111 fl ,j1LL11 'Ii~ 1:i 11 f111 iiii n LLa: • • 
LL '\.11111~ i1 iLm1iii.Ja11'ilrl!J1um1i.J1i 111i~1u1niin11111a 111'1 n"i:'YllJ n111:11 lJ win-nrni.J111fl~'l'ilJ1 mJ '1'1JJ '\.\TI 11 '\.IL i1 "' . ' 

(2.3) L~ai:im"i'll'ili1mfl~a"im ii1ii~i.J1i111i~1ua~ti.J1mia (PIT) 11i1111inrn1nii'Lfi!J~~ a1'1 . . "' 
Lii., a 111i L VI '1'11 nm1ri1~1'\.l'll a~ Lt1i11~im • • 

(2.4) 11inrni.J1n11a m.i a (PIT) .r a~ i., 1 li'i! a iJ n1nlil a~ nuL Yi ail 11~ num1o;in11 aii LLa:io;i 1111i 
' . ' 

LL1"'~ ITT1~ LLa: t wm:'l'iill L~ 11u1 li'L fl !l~'l'i !l 'il a El'il L 1 a1 
.t .l' .I, .., .., ... .tiJ ..... - ...1. A 

(2.5) nuL'll'il'l'i'\.l'Yln 11a,-1~ 'l'i"i11lJ'il .,.,~ 1 trnruru1rnLL .,.., ~ 111L1rn'YI1'11 n1 'l"'ll 'il LLa:Lm11~VllJ1!l . . . 
L~ 11'\.ILLa'il~ L 'll 'ill'l1~ii1 lJ~ !11'1 L ii Tl .r um1 !J 'llrn:~"ill LLilTi 1 mh «~ i.J~ 111i~1u1 ii'L ii: '\.111 !.l1~,Y., L ';]'\.I 

(2.6) m 11TliiT1LL!l1ii~i.J1i111i~1ua1lJ1<i11i.Jmmil11~ nu.J um1 !JN1'\.llJ fl fl ao;i fl ao;i L 1!l1U1i 111i ~1'\.I 
'I 'II 'II :.J • • :..I 

(2. 7) m11Ti ii., LL a m-;-i.J 1i11'1i~1u'Jlo;i Lil.,~ u~ 1 iijjmmm1il a~nu~u111iiii~ L VI m:aii L Yi 11111 
• 'II :.J • 

1iio;im1iii.JaE1'ilrl!JLLri~iJ1i111i~1'\.I L'li'\.I ~mf~ Sheet pile 11inrn1'il!J"i!llJ~'\.l~'ll'ilLUT1 V1iE1~'1T'ltll1T111lJ!l1'1'lf'\.l'llEI~ . "' ' 
i:.i~i.J11 liimii1:aii Li'Juiu 

(2.8) 1um1ri11 af1~11~ri EILLlJlJ'll 'il LU 'il L '\.l'Ji1·~~ LL '\.11riEI El Vvi1~'11 n LI. '\.11 LITT t wVl1 UEI !l ffl1 5 • • 
.., "" e A ""'~ 

LlJ 'il"i 'il El~ lJn1"i'il1 L '\.I '\.ln1"i 'il~'\.I 

iJ1:wiuLi1V1it'1~'lla~m1twill1<f1u11i:i111Ti (nwn.) lu~u~1rn:iiTilJE1'1ITTV1m1mV1ii • • ' ' ' dll - .. ... .. I .... ... A A ... I I e .... 

TI'll!l1"'L'Yl"!'\.I 'l!lJEl"!'il LLVl~'Yl 4 L'l'i!l'JIEIV\1"!EILn!l1n11mn1~'YJ!lnE1'\.ln1"i@nL'\.l'\.ln1"!~ 

~ o;i .f~ La1fl1 tT '\.I (Bracing) 11in rn ~ l:im"i'll'il LU'il~ ii ,j1 LL VI 'Ii~ Lm 1ri a a !.lvi1~'11ma1 ' . 
tvlVl1it'aEJn-"i1 5 LlJm 

.:- ...,; o A -. ..J D '!"I ,.l' .J. 1 """ ..I~ 
'l'i'll.f11111L'll.'ll.n1"i: lJ"iL1tll'Yl'Yl1n1"i'll'ilLu'il'l'i'\.l'Yl 'll'illJ!l (PIT) Lrn:111nrn'Yl1=o1~na11 . ' 

l/_,, ;f,v,~,A-
...... -:-:::::-: .......................................... . 

cu1[JW'lfcf D°'f'l11nl'lf£1) 
. HD1"U.1£Jn1,-u~1,-1n1..:in11 
• 

u'i,;fl fluuA1LEl"lfLEl DRLflfu ~uElf'il LDu~~ 4 -;i1Ti'1i1 
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(3) m-ril iN n-uua ::11 Tit 'll Na n-r::riu'li1~~T11.L;lil1Jn ii ii~ n1'll''l 

(3.1) m1ilff!llJff 1l1VHfl~!l~ LimJTI!lTI1'11'1 ii EJtil 'l.li:UJ1W~iiri El'l.llt1m 1'li~11.1 'l'\1fil"llJl1"liTrn 1 ii • • 
1u'li11 :1.1 LL 'll'IJ 1ii11ti11.lffm wiiri 111.11 'li~11.1 • 

1 A •I " •. I • • ~ 1 • ' • ,J' .J • .J ' (3.4) Lil bl- l'I 'l'\:'I'\ "j 1l 1J -.::m El L Yi ii :\ii El~ il1 n \ii 'I'\ 1l El Lu W1: lJ"lL 1rnWI.I1'11'11 ~1I.IL'lf1l :I.I \ii 1l LLil:: • 
i 11~1::1~ 1i.i1ilL111'!-1a11::111111'1:m EJ 1 vJ11' ii11 ~ ffn u1fflil~\ii1 vJ 

' 
(3.5) ilil 1ruiil~ilJLw~~wf11111'li~11.111.1u1L 1rn~fi1m1Li11:1.1ri11.il'11101 L1l'l1 
.l'.Jo ...... ..l., A,.,. 
W'UYlli11L'U'Un1"1: lJ"iL1nL1'11'11n1"i'L'lfEl!Jl'l!ln1'11' 

( 4) n1-ril ii~ nmLa ::LL Tit 'll Na n-r::riu'li1~~1'Ui1"11'il i'lil U"lil v 1;li11J 

~ 1 ·- • .J 1 "' • -- ..... (4.1) il\il 'l'\IJ~L'lf!.J1'lf1!)! i<n1"i'\il"i"l';Jff!llJ'!11!.JL'lf!l:l.J\il1!11Iil'l\ilff!llJ1'1 LIJ1'11il1!.Jfffl1W 

(Non Destructive Testing; NDT) 

(4.2) 1111J fl IJ \ii LLil L ii ~ti 1iu""ii~11.lff11J 11'11 tlmmil El~ nuiJ 1.l\il'l'1!JH11.11Jfl11 ii L 'Ji1.1 ti~ jj 1l 'l'\:1.11 n 
, 'lJ "' ;.J , , , 

.t - ,,r ...1...1" "" A .., .... ,.. - .t ..J. .. 
(4.3) fi!.llJ"lL 1nL WI.I 1'11'1\il1 LU Un1'l''1"i1il ff!l lJ"iEl El L 'lf El :l.J\il1 !J'l' ~ff LL il :\ii \ii \ii~ Lfl'l'!l~'I'\ :1.11 !.JLOl !l'l.I 

LLff\il~ L 'll\il'l'\1~il11J~!l1il Ln\illlU\ilTI!J wf11:1.1if~ilil 1ili'.h::lJ1Jn1'l"ll 1l!l!.lllJ1\il L"li1fi1~11.1 (Work permit) ' . 

(5) m1ili1~nm1a::uii't 'll Na n-r::riu'li1~~1-uvimili11Jnilii~ n1'll'"l 1~1J 
(5.1) t11:ff11.1~11.1Li111il'1~1'11.1tl!ju~m-r1::uuri11L'll.i 3 (til'l.3) 'll!l~ tl\ill'I. 1YlEJLLi~ 

ri1'1'\ U\il n1'mil::il'LLil~TI El il:: L~ !J\il L~ !.J1rl 1J~1u'1i1l L i11 :I.I LLil:~1ui1u1111jJi.Iii1l \ilzl El '1i1~ ~ 1u"i:'I'\11~ nTltl iju""ii~11.1 

(u1u-W~cl' flft110l'l56) 

~~1u1un11t.1~11tA1~n11 • ... .... ... .. ... _, .. .. ..... .,, ..... 
tl1~t\ G\1.J11~1~El"lHEI ElfUt\1\.4 "ZftlEl'l~ Ul\.t'lil!fl 4 'lil1nGl 

rn11~~ 2560 mh 48/180 



• 

' • .J. ' _.......... .... ...... 
(5.2) n1l\l'Y11.n11L'JHllJ"1111J1l.t'Yl11JL'lllJ1-;J:"111"";J"1'Yl1 Tie-in Procedure, Safety Procedure 

LL!'I: Emergency Response Procedure Ll.'l\111 u'li;'Yl9 Lv111w-;iTrn111im1milu'1!111J 

(5.3) .r ljJ L ljJ 7EJ ll lJ fl !'11n-iilfu11"1'J!1) lJ 1\InTH~11ll~11'Yi11ffJri1'li9 JJ 1 \lff1 \1'1111Ju'li;'YI9 
' 

LL!'l:ll'li;'YlfUL 'II l.11 ri 111.'!TH 

(5.4) .Joi 1ii:im11h:'l!ll~fuil"1'1!au1 um1~1L \tuJ1uri au~1 L \tum1L v1111ii:iA111J L'li1 h~ ' . 
mJnu JJ 1 ul{1u'JI aJu'li;'YI~ LLl'l:~frn 111J1ri a 11f1J L via 11ill1 EJiu0111um1L :aa1J ~ 11'Yi a NJ ri1'119 1i°LLri~fu11"1'1!au • • 
fu'Yl11uri 11u~1 L \tum'l" 

(5.5) Lil111i!1~'111lJlJ'li;'Yl9 'Yi1n171llJ11Jn~ A111Jti fl 1l"1ll!J~11tl m'l"'ll 11 L1J1l'tl!!1"1'Yi1~1\I LL fl: 

nTl"ti iiu1ii1L~ 1l L0"1 L 'II '1un LU \I 1 i nlJ ~flJ L 'lllJ1LL!l:~ti nlJ°iJ1\l'Yln A\l~-;J:L 'li1m'Yi1 m1tiiilJ°iJ1\IL :a11mi a L f1111 i 
;.J 'I, 'lJ 'lJ :tJ 'I .. 

L0"1A111Jti!'I 11"1ll!J 1 \ln11'Yi1J1\I - .... .... . .. 
(5.6) '111";) 1181J11 !J •:: L1l !J "1'11\lfl11 IJ'Vi"l8 IJ'JI aJ LA711J IJ a 

fa tJi:ir;)111i!1~'1111Ju'li;'YI~ Lilu~mllfllJ . ' 
(5. 7) .r ljJ L"17!J IJ LLl'l:m1-;i 11111J 11tin-nil<i111fu L '11 "1 un LU \I L lli o L "17!J llfl11IJ'V'lf111J <i111fu L '11 "1 

, , 'I 'I 

- - · "n .l" ""'1 1 · - · ..i 1 - "lt1"11JL'ViilJ ITT'l"aJ n uwu'YI A"lJn1"1"1il1l"17:tJ:nm unTl"'11LUUJ1uoim'J!a1J "1!Jm'l" 

ti7:111Wll 11 A11IJ71IJjj11 LL fl: L"17!J IJ A11IJ'V'lf11 IJ°i1 IJ n lJ II U 1 !JJ1 \llJTIL 'Yl1111ll'l7tllll !J 1\I°ti8J ~\I 
- ti7:111\1'1111fl11IJ°i1IJjj11 LLl'l:Loi7!Jll fl111J'V'lf1l 1J"b:1Jn lJ 1 ·Hw !J11J1fl'1171l11tl1Wl'i !J11J1!'1 

1n aLfi!J" 1 \lm7i"1 L"17!J :IJ'l"tl'Vi !J11J1 l'l/'Vi !J11J11l a ti1Ji!a !J 1 fl\I ITT"laJ1-i'l \I i{u~~1L{t\IJ1\1"1!'11l'1'111""l:!J:L1 a1~i:i 
.. I .... I I 0 -

m"lL '1!1l IJ"111n ll'YI a 11~ m'liL"1 :1J 

- Lfl~11Jirnwli~i:.1~LAi:iLLi°~ (Dry Chemical Fire Extinguisher) ,j1mu 2 "J!"1 ff1111"1-i'lu 

.l" ""'ti- -'Vi\l'YI !)1J"1J1\l\;l08'11:EJ:L1il1 

"' - D o 1 .l" ""'ti A - "' ' ' ' ·- Lfl'l11J'1'l1";11"1n1'li9 (Gas Detector) ";11\11\11 "J!'1 \l'l'l\l'YI !)1J'1J1\IL'J!1l:IJ'11l'Yl1ll.'IJ 

- :',il .. <:: A ... - 1 ..lo I "" 

- '1'1'1J 1!JL'111\I LL!'l:7TlL'lll'ln'll711LLl'IJfl1l\ln1"11J"lL1tll ljJ!J181J'Yl'Yl1"1\1"18L'1!81J 

LlliaiJaJnulJflfll'lfl1£JUan LL!l:~aJti1:111u~1unu Gas Control LuL~aJ'JlaJm1:1Jiu'Jl11Jri1'li9 111'Yi11'1lm:'Yi1m"l 
' ~11 L;11:1J L v111 l im1 :1Jiu11 E.i1 u'l11J~ri1111101LL!'l:LLilJ L1!'11L~IJ~U-iu11"1'111lJJ1\I . ' 

.:'.Jo .... - ..lo ,..J ''"" .. 
'1'1"111PnL'll!l~n11: 1J1L1tll'Yl'Yl1n11"111 L'J!81J'Yl81.'!Jn1'li~ LOl:IJ 

1:: El:: 11 ii1\ii11 ih~m'l": 01011 "11:: tJ: n ii1 ~a L ii111J'Yi a ri1'li 

(6) n11U il~ n"LLa ::u nb11-rn n1::1111~1~~1" 11~ ri il a~ ~-iil~'Jl IPI 

(6.1) .!01lii:im"lm1-;i1111u111111'l'Jl11J'l"mLilfl1n LLa:~timrn1um-rnn 1iatj1u11mw~'l'lfu1Jl"li' 

..... c::-: ........................................... . 

(\.L1EJ'W'!fnl 8f'111tii."11'tf) 

~ ti1\.L1 EJnT1u7Vi171F17..Jn11 • 
u1,;n ~1JU~1LEl"1fLEI fia-L ii-fu 'iiu£Jf~ L~u~Wi 4 ;i1ri~ 
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(6.3) A11JA lJ 1 i\ i:l'i.PiiJ~~1llH1lJll lJ1 n ii'l'n l'.J 
' . "' 

Ear Muff 'iliW'il n1i1!.1B111i~1u 
..:- ...; 0 A ... ..I 0 I I I 

fl'll>fllinm"M>n-i1: lJ'l'L1tll'YlrnnTrnn'Ylaa~ITTEJ~'ll'il • • 

(7) nTTi:lt1~n"LLa::mi'!'!luam::n11;nnnTn-i~r1e8~n-i'!ltnanul'l-i1>1~f\\>urnl'l~" 'J 

(7.1) 111i;'Yl ~ .J El~U'l':ITTU 1i.J rJ~m.b l'.J~1ll~i1'll El~'l':lJlJff11i11'tllU11l fl~ L~ a1'Ji EJ~mlJLL l\111~ 
• 

'Yi aii~ri1'lf'JJEJ~ 1m~TI1'l' L yj El'JJEJ'YITill'liEJlJOl"i'11'.Jil:LDl'.J'il1':lJlJITTli1'l'tllUT11A ~1LLl\U~ 1:ium1lJ~n LLil:LL ll1'1'11~.r1u • • 
m1lJ!.I il EJ'iln l'.1lum1!.11i u1i~1u 1n11' 111a a1-;i m:'Ylunu1:uu aiin1ru!.1111 Afiwu l uil1111iJ uri a UL 'li1 ~1 L ii um1 "' . . 

(7.2) Li:ia11~'1'i a ii~ri1'lf'l L.,-711 L'lvufa l'.J LLN1 .r a~'111nTrnlJ~uniu LLa:11i~m1mm~~'Yi a ii~ 
ri1'lf'l 1 mL~ a:'Jh~ LLN1 11:.J a~'il LL a LL01:!.lfufii1HmVli'.4'u~1 uL '11.im~ LLa:i'.4'u fin a rl1~-F1m111111n iLfi v~nuRmfl • 
L~lJ111a~n11L~lJm u11i~ri 11 i.rri~ LLN1 Lm111'ilu LTI LfliY1R'il~1~ 'l ~Lii'il'11n m1riarn~.r a~ii1 a amnni'.4'u~1 i\11lJ'il • 
n mf~ ~'ii ~~il1 l'.J Lfi El llLLOI :iiyi n iYmLL 'II 111~'Yi El ii~ri1'lf~ 1iiITTlJ1'l'flLv;u1.li'ii L 11ll 

(7.3) u1i;'Yl., .r a~i'il 1 ii~ Li111i!1~mlJAlJTI1'l''li1~1u'Jla~u1i;'Ylfrn 11m a E.i1~ 1nii'il L vlo 1 ~ • 
m1 lJ'l':lT ~7:1~ lJ1ni1 u 11 lJif~m1~ 'il'i11 lJ ua m:'Ylu !Im ila~m111 n m111~ 'Yi aii~ ri 1'lf~ m1:111 nfl u ii iy111111a m1 lJ 

L1'v111 miiGJ:il'u 1 id"!.11:aiu"1i1LLTI1'lliliy1111GJm71 
.:'...lo.... ... .I'd I IP 1 ....... I .11 ... fl'll>fllil-iL"M>"M>n-i1: 111nruflll'Yl11~'Yl EJR"m'lf nanu'YIEJITTin'l'fltlJ nfl Elli') 

1:v::na-icii-i d:t"M>n-i1: Aa <1m:v:L 11nriarn" 

(8) n11i:lt1~n'll>Ua::uii'!'!luan1::'Yluw1~~," Commissioning 

~!.I B111i~1u l u'llru:~liri1'lf1u1mL-;iu 1li <11mr1111l'.11 u'Yi El ii"ri1'lf~ ri 11u~11:~1 L ii. 'l.ITI17'ihl'.Jri1'lf 

.lo"ITT" liio!.lnnil'iJa"nmifv" L 'Jiu fia'i111a'ilLHl'.J" 1 u'llru:!.11iu1i"1u , , 'II :t.I 

if "M>ficii-i L it'll. n-i'l' : lTIL1tll~ i.Jli EJl'.Jn1'lf1lllmL11llEIElfi'11n'Yi 11lf" n1'lf~ 
'l'::!l::na1cii1Lii'll>m~ : 'Jlru:~li1m1 Commissioning 

(9) IPi-i"M>l'l1-i1Jt.lat11i1ilvua::m1ile"n"eu~LV11i1'\l-inul'll'lafi 3 . ' . 
TI1'l'~ 'ii ~"il1 l'.J L?i El llLLff'il" ~1 LL II"" LL ll 111"'Yi El"" ri1'lf LLil:LlJ o-fl 'Yl"jfffl'Yl1 llm'l'LL .r~ L 11 'll ~n Lall 
..:- ...; 0 A ,,,¥ ...! I V 1 
fl'll>fllil-il"M>"M>n-i'l': Wll'Yln11ITT1" m"m'l' 

~::ma1a-icii111':tun-i1: Ail <1m:v:ri El "'71" 

(1 OJ n1~i:J ti~ n'll>LLa ::11 iii '!I ua TI'l't'YIUW'N n-i'l''!J'll>a1 !J ua ::m7-;J Iii I fiun ti ft~ n-i'!l'l 

(10.1) -;) 'ii L n ll'Yi El 1 ua n !Ytll:~ ~flJ L 11m1.J 'ii nil" 11 rllJ u1i;'Yl 'l LLOl:11 :.J El"~ LLt1 El E.h" ~I vl El 
... ..I A ... .... I 

\liln LOI l'.J" TI17L n 'ii m1lJL1rn111 l'.Jn lJ 'YI El 

(U1£.JW'Jfcf Elf'111nl'1Hf) 

~~1\.t1vn11uTri111fi1~n11 
• 

u7li-,, iuu~1lEJ'iflD ~«lii{u ~ua.f~ lDu~~ 4 -;11r1~ 
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(10.2) ~ EJJtif1r1 <r~rrnJ'Yi El 11'1"1~,-::~uri EJu~-;i::ih'Yi 1111~11~ "l"11JJ~ilil"l'l1EJtln-rnl.'~11'\fuil EJ~nu ' . ' 
m-rn~\'laltl'llEJ~n EJJ'Yi El 1ULL"1'Yi1!~11~ LUWulU L ~El hi"LL uhi1m1i1J~ l'l'"l":"l'l11~'Yi an IJ W"l"El~'Yi EJi:i tn11Jii' Ufl~ a 

(10.3) m11!'~~ui{u~"l'ILi'~m,-riEJ<rf1~ 1iu7i;'1'1'1 Lnui'<rlil~1J 'l n1Jn~'llEJ:1J11~aEJ~1J 'l ' . 
1 iL1EJ !Jf El EJfi E!U ff~lJ El!Ji{U ~ 

(10.4) m11fl 1JN°'fuL 1'I 1J11 iL1v~'Yi vi!'Jri1'D"'1 EJ ti111EJ1 ui{u~~'l~nu li L ~ EJ LUUL'll>Jri a <rf1~ ' . . 
I .e .e ..t..r ...1..1 .... _ I .... 1 '1 .:' ..IO 1 - .e ...i 

L\'11UU muwU1'11'11Jm1m"l"1JnEJ<r"l1J UL'l/'11'11~tlUU-;J:EJEJ UWU\'111~ UL'lllil\'11~ LLl'l::m"l"lillillilJLfl"l"EJJ1'\IJ1tJ'IJTI-;J"l" • 
1 WlhJ~ m'iimTIIJri Elm~•:: 1'li'vlu~111'JTI";J"l"ll7nm L 1'\ am~tlU UL 'Yi1ii' u L ~El 1 iLii '1tn1 IJUll Ellilzl El~ EJN~iru-;i1'ltl-1J1 • • 

.:'..lo .... r.i~ .... ............. 1 
'l'n1.n11111·1ni.n11: wumnunan<r@I Lrn::u-;nmnEJ<l'TI~LLU11'1EJ<r~m'D"'1 'JJEJ~ mJnTi 

~ d ~ 

'1'.!IU'111-;J11il 

.:-..1. -
WU\'1@11LUUn1"l 

'iif~1Lilum1 

..I 
fl111Jtl 

Ti1l'li',j1EJ 

5) -;::u ::111'1111h I \bt.n1"l" 

'111El'1"l:EJ::m"l"riEl rn~ 

' 

<rti~EJ1J~m>1 nT'iL~1JiJ1EJ Lrn::m11J1>1L~1J1rni1~m"!tiiiu~~1u 
' ' ..r ...r I .... I I ... 

wu nn a <1TI~1::u IJ\'1 El <r~ m'D"'l 

iT u YimL11 ::<111' <rti ~nTn ii Iii EJIJ~ L 1'\., 11 :u'ltl iiJ <11L1'\ >1'iifmnn"l 'II 
, 'I 'I • 

... .I A I ... 

Lrn::m1IJL<rEJ"l'I1 EJ'Yl L n Iii., El <r'llm w'll a~wun~1u 
' f'I ' .... .. .e I .... 

LuU"l:EJ:') Elt/1~1.1.EJEJLlilE!Uil: 1 m~ '1ilEl'1"l":EJ::nEITT1~ 

TI IJ El al U~!Jti"l:IJ1 mm-;ri El rn~ • 

- .... ... .... ... ..... .. ... <# ...... • ... 

IJ"!J,11'1 '11Jllil1LEl'llLEl Ell'l'L'Yl"l"U 'D"IJEl"l"lil LElU'll'1 4 -;i1nlil 

7) n1'i1.h::1ih1.i:rn 

u7i;'1'1'1 i.i 1 Ll'l'\!El"i1 EJ~1U~rn m-;tlij u'1i lil1l.JLLl'mtlij IJ'1i n11'1 '11'1 El '1-;JU:U l!J1'11 ~ Ul'f"j"jfl LLll:"li El Ll'l'UEl LL u: 

~ EIITTUn~1u u fom El Llil: LL~U 'Ylfw t/1 m1rnl.J'J!1~ LLl'I:~~ LL 1'1 ii' El IJ iJ"l'll lil"l":tJ EJJ ~1 irn~1Uflm:nTIIJ m11h nuii-;i n11" 

wa~J1U n11UfllJEllilITT1'\ffl""il.JLL'l'i~tl'i:L1'1flL1'1EJ LLl'l:m1Jlf'iii-;iwa~~1u 'Yln 6 L~ElU 
' ' ' 

8) ~m.h::1J1m 

111J El til u~ u tl1:1J1 mm"l"ri El <rTI~ • 

.... ~ .......................................... . 
(U'l~~·n"nf fi'f'111dl"JHf) 

~Ei1u1vn1w"S-~11Lfl1..:in17 

u'7Ht1 ~uu~1LEJ"LfLD ~in-tifu ~uEJf~ LDu\1~ 4 ~1n~ 

~ 
ENTIC --
"--co.L~ ,,.I ....... ~.».i~!.lf. .. A0.'J.~.~);''f.t' ......... 
~ (U1V!l1mVHl,; Nfi~1W.Ji.t.1Vf1) • 

r-7*1u1'Cl!n1,.R..:iu1vi Lf D 3J • 
uWYl L5'1.4iifl 1ii1n~ 

iru11~" 2560 V1u1 5111so 



• 
ru1,_tlfiUi11"lm~U'>&}"8&1 

LA~n,'SJlaa~n,ti'fiTnJ1fli 

ma1witi'\&1·a11a,11tnna.at'Marntta«tMTI..iuai'tiit u-M~~ 4 
' 

('"1£JVi"lfnf elP111ril"D"rf) 

r1'a1u1vn1•u;"1't"'•n1• • 
t17H'Yl ~UU~1LEl"D"LEl ~~Lfif'" ~UllfY'l Lfl°'U.~~ 4 ~1fi~ 

i!u11e• 2560 1''1'1 52/1 BO 



L~ am1ri arl1"LLa:1'11iif!BlJ'l':1nrri a~1 mi1'lflm"lJ'lf1~ LLa1 Lfl71l nTnh mi1'lfli'l'W'lf1 ~ ~1-.t 'l':lJlJ'Yi a 1 u 'l':t1: 

oi1Lit-.tm'l' LLli~Lllu 2 ii1u 1.h:namhv ii1uf1mi111vlinT'im1JfllJlilLLa'JJa" liiii1'1. (111t111a""1nf11J7i;:-1'l~ 'ti . ' . 
oi1Litum11au.nn11ihih:1J1Jria1in1J1J1,;1'1 lilil1'1. '11nlil (lJ'Vl1'lfU) L1v1JfamLa1) fia LL1.11ria·1b"r11 riari~ri1'lf~ 
-·~ ~ .... t:.,..i,.. ... 0 

'JJU.lil1'18Llllm 'JJ1.111i1 6 1.11 (LL'l'~lilUfl") lil~LLlillllilL'JJBlJlilBll1n11fn (Tie-in Valve) ll1nfltn1.lfl11JfllJn1'lf (Block Valve . ' ' 
Station) f1 3.3 'JJ1l~'l':lJ1Jriaii~ri1'Jfli'l''l'lJ'lf1~LffUf1 3 'JJB~ 1J1i;:-1'1 l.J1i11'1. °ii1Tilil (lJ'V\1'lf1.1) '1.i.J!J~fltl1Ui11ilfl11lJi-.t 
Primary Gate Station Lrn:ii11.1i'iatlmt1him'l'f111JfllJlilLLfl'JJ1l"lJ1:ihi~ fi11 LL1.11riaib~f12 riaii"ri1'lf~ 'Jfitlil'YiaL'Vl~n . ' . 
'll1.11lil 6 ii'1 (LL'l'~iui.huna1~) flaamnn ;;rn1iiam1113Ji1.1 Primary Gate Station Ill.In~ flmiia1i111113Jiu . . . 
Secondary Gate Station LLi1: LL1.11riaib"fi 3 riari"ri1'lf~ 'Jfitlil'Yi!l HOPE 'llU11il 8 it1 (225 jjaiiLlJlil"l) (LL'l'~iuoi1) 

f1atl111t11 uitfl lJ a Iii fl1 'VI n"i'l'lJ ~ J~ 11 lJ Iii J~ if m 'l'li;; tl'~ n1n:1J lJ'JJ uii" ri1 'lfli'l''l'lJ'lf1 ~1'11" 'Yi a 'VI 1 n 'ti.iii . ' '" 
'l':lJlJ ti;; 1J1i n1'l'LLfl:m'l'U1'l'~frn,;i f1 L 'VI lJ1 :fllJ LLfl: d'.J u '1.i.J lil1 lJ lJ1 lil'l';!1 u 1l1" ri 111 iL ii Iii m14'1'1.'VI11'1111~ ri1'lfliTilJ'lf1 ~ '" ' ~ 
11'7am1'l': LUlil'JJ a~1:1J1J n1'l''JJuri~ ri1'lfli'l''l'lJ'lf1~1'11~ri11 ~~" :u1 '1.tl rim'l'L ii Iii L 'Vllil nn Lfi u '1.i ~~t/1:L~ uc;I~ n li11 . ' ' 
lh:'lf1'JJU'V11ml'11tla1it1 lnaL~ ti~ a~f1~i'.im1lJ'ililnnna i~if u L ;i 11iillill'.lfln'l':l'l1J~~LL 11i1aalJi"nli11 1J1,;1'1~ ll:i 11~ •• 
oi1LitUn1'l'lil1lJLL~Utl:ijmim'l'i1u~~LL1lil<i'alJ i"U 

(1) LL~utl:ijlJ1inT'ii1u111ih 11u1lTmLa:m13Jtiaalilnt1 

(2) LL~utl:ijlJ1im1i1ui~fl!JLLi1:fi1'l'i'.iri11.1i11J'JJ1l~li'l':'lf1'lfU 

1 u m1'1 Iii rh11 t1 ~1u~a m1tl :ij1J1i 1i111J m mm1il a~ nuLLa: LL n"l. 'll ~fl n'l':l'llJ ~~LL 1lilaa1J LL a: 1J1 mm1~ Iii lil1 !J 

lil'l'11lfl1l1J~!l m:l'llJ~" LL1 lila BlJ (1:v:oi1 Lit Un1'l') 1m"m1ri 1JH~ri1'lfli'l"l'!J'lf1~111ti1 uitfllJ Blil fl1'Vln'l''l'!J L 'VllJ'l'1'lfDfl 
' 

LlifwillJaflil LLll~ii 4 m~1J1,;'1'1 tliii1'1. 'ii1nlil (1J111'lfu) LLa:lJ1,;'TI ilJ1Jii1La'JJLa iiflLlifu ~lJaflil LEU~~ 4 .i1nlil 

ll:oi1 Lit Un1'l'ilil fi111 tl"1 ULL tin Lli lJn 1.1 1lil tJ LLU~'JJ 1J1J'Ji1 ti lil1lJLL~Ui.J:ij1J1i n1'l' 11.11': ti :oi1 Lit Un1'l'lil1lJfi1:1.ll1'1 U 
. . 

lJ11il'l'fi1'l'~ nt'l11fl1l 

(1) 1J1,;'1'1 liiii1'1 . .i1nlil (1J111'lfu) ll:'1lilfi111t1~11.1~am'l'li:ijlJ1imlJ1J1mm1~ Lm1riari~ri1'lf~ 1w1b~i'i 1 
.. I I ... ... I ~ ~ .... t:. I "" I ft' , ... 

fl!l l'l!lfl~m'lf~ 'lf1.llil1'11JL'V\fln 'JJ1.111il 6 1.11 (LL'l'~lililfl~) lil~LLlillllilL'lfBlJlil1lll1n11!l1 (Tie-in Valve) ll1fifltl11.lfl11Jfl!J . ' ' 
TI1'lf (Block Valve Station) fi 3.3 'JJ1l~'l':lJ1Jriaii~ri1'lfli'l''l'lJ'lf1~LffiLf1 3 'll!l~ 1J1i1'1 Ulil1'1. '11Tilil (!J'V11'lf1.I) '1.i.J!Y" 

fltl1Ufllilfl11lJiu Primary Gate Station 1:t1:m~t/1:mm 0.37 nfoL!Jlil"l 

(2) 1J1,;'1'1 ilJlJihLa'lfLa iiflLfifu ~1J11flil LEU~~ 4 .i1nlil ll:'1lilfi1'l'1t1"11.1~am1tl:ijlJ1im1JlJ11i11m1~ 

6111f1JLL1.11ria'lh"ii 2 riari"ri1'lf~ 'lfttlil'Yiam~n'JJU1lil 6 ii'1 (LL'l'~iutl1umn~) i'ia11nll1n flmiialilfl11lJiu 
A .... .... I I ... I I .. - I 

Primary Gate Station ll-.tm fltl11.li1lilfl11lJlilU Secondary Gate Station LLa: LL'l.l11'11l'lf1~1'1 3 'Y111fl~m'lf~ 'lfUlil'Yl!l 

HOPE 'JJ\tllil 8 ii'1 (225 jjatiLlJlil"l) (LL'l'~iu~1) r111tlmt1l1.1itf11JBlilfl1'Vln'l''l'lJ~ J~'VllJlil 71!J'l':t1:m"t/1:mm 9.20 . ' 
nl1nlJlil'l' 

'f:!,,. ;f; < .. .., ,L ...... ~ ........................................... . 
(it.1£.l~'lfaf Eif'l11ti411"6) 

~D1u1vn17u'7Yi11'Lf11'..:ln11 • 
u1~n ~1111§1u1-irLEJ ~RLilf\.L ;i11£Jf\;l LDu~&i 4 ~1rl\jl 

fu11~~ 2560 >11i1 53/180 



3.1 u1'l1ulfiu0\n,. .. t",-::v::fii1rit"m,. 1hwimLwnieii>'i~n1•m:;,-,-1J'll1m i1~vl 1 cvieii>'i~n1'll~ '1lit111vimMii°n 
~ . . 

'll"l!.1111 6 it1 (LL"l"~i"l!.ft~) i~1Li;l;i1111i!ei1Jllimnn111h (Tie-in Valve) "il1fliilTI1-i£A11JlillJfl1'll (Block Valve • • • 
station) vi 3.3 'llei~,-::1111viei..i~n1'llli"l""l"1J'll1m1ft'1'fi 3 'Ila~ u1:i;-"l'I :t.lom. ;l1n111 (aJ'1'11'11"1!.) l:i.1u~iiln1-ita111 
lil111J~"I!. Primary Gate Station) 

~ 

1) 'l'lilflfl1"l"Llill::L'l'llPll'lil • 
1 w;: t1::~1 L ii 'II nT1,j1 t11i1 'll'1 'ii :ii TI17\il71'iiff!l1J ff fl1 'fl LL "111Yi1l ff~ n1'll'1 LLlil :":i::lJlJ fl11lJiJfl1l \ilzl El 1l ~LU 'II 

iJ1::,j1\il1 lJlJ1 lil'i1i1'11 ASME 831.8 Lrn::lJ11il'i;j1'11~'11 ') ~ L~ EJ1'1i !l~ L vi 111iiTI1'i~1Lii1.11t11~m"liifl11lJUfl 1l \ilzl Elff~ ff\il 
41 41 .,. 

mh~ hn\il1lJ D1'il i:lm1~1 L ii1.1m7'Ji11 mL'lllJriDff~ri1'll'1 mmL ii \ilm14'1111 fl :B~ii-. n1"l"lJ'1~mh1 D1'iliil'l01m::"l'l11~ D 

ITT)fl1fl'll 1l~flirn~1'11 LL1il:il1::'Jf1'Jf'11~ 1l til '11111L 1tll lnil'LfitJ~ 1i 1.111m11nii' l 1.11::t1:~1 I ii 'llTI11111n Lii\il1l11'1i L lllilri 1l ff~ 
• 'll • , 

n1'll'1 4'1 :fi~ 1l1"V ff~ f.rn 1 i.i'Lnlil !l'll\ilTitJ~ 1lU"l"Z'lf1'1f'll~inJ"il'l"1i.Jm "l"1lJrf~N~ 1l £i111L1m ln aLfi tJ~LL'll1ri 11ff~n1'll'1 LLaJi1 
• • • 

1D TI1ffLii\iiL11 lil m"l"nf i~ n !111 • Z!l Lil 'II 1:'1 lJ ~1 LL~ L iiD ~ "V1ni.h:L~1.1.11 'llfl11 lJ iJ fl 1l lilzl tJ L l11.1"li1l,,; ·~ lt1 'JI !l~ U"l"Z'lf1'1f'll • • 
111~ ff11.1l1.1~'II~111n1l_j jj l.11 \il1TI1'l"U !l~ n 'II .r~ ,r 'II 1 fl"i~ TI11~~i \ilTI1LLl'l'llD511'11TI1"l"i11.1111ii11l '111 lJ tJ LLlil :lil11 lJ 

iJ fl 1l\ilzl tJ L vi 11u11i.J iJ 511'1i 1l Li1~ m'i~ lili'\il :fi~-.:LlJ'llnTrn \ilfl11lJ L~tJ~ Lrn:il !l~rl'llf.llil ff'IZ'Y11J i11.1D1ii11l'll1 "tJ LL1il:fl11 lJ 

ilfl D\iln tJ~ DT• Ln\il:ff 1.1 

~ ·' ' 2) 1IPITI u":i::ft~ Iii • "' ... jJ .... ..... ...... ..l. ... ..r I .... .... I ......... 
(1) L fl 1l fl \ii fl11 lJ L ff tJ~ LL fl: !l~ n 'II 1l 'll\il'i1tJLLfl:1l lJ \ii L 11\iiYI111 '1 L n \il'll '11\il 1l fl 'II M1 'lll'l ll !Jll \il~1 'llLLlil:: • • • 

U"l"Z'lf1'1f'll ~ iru-;i,-~11.11iJ l.11 11"111~ 11 ti11111 m ln aL fi tJ~ ~'II ~~1 L ii 'lln Tiff~ n1'll'll 11~ 1 m~ TI1'i 
• • 
(2) L vi 1ll111lJi'i~triy111i11.1mil1111.11 "tJ LLfl:Tl11lJUlil 1l \ilzl tJ l 1.11:t1:~1 L ii 'llTI1"1 Lrn:i.i11i.J'i LllTI:li'L vi 11 

111LL'II1'1'11~TI1"l"U !l~ n 'II LLfl: LLn1'111.11l £i1~ TI n i !l~ Lrn: L 11 lJ1ZfflJ • 

..,r ..;, 0 .... 

3) 'l'l"l!."1'11111L"l!."1!.fl1"l" 
.,i" ..I ' ' no .J' .I. ..l. .Z. .., 
fl'll Yl"!ZlJlJYI 1l ff ~TI1'll'1 LLfl::fl 'II YIYILn tJ1'111l~ 

('"1£1W"lfnf Ei'~11rlt"lfEf) 

~ El1u1 un17U'i'Vl11 Lfl1~n11 • 
11'1~ iuua·:HEl"lfLB Ela-L ii-fu ~uflf~ L~U~Gi 4 ;i1flvi 
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(1) n1':ii'J n ii 11-;11@11"M.il1il-iil"M> 1iJ v ua :1'111 JJtl ail IPln v 

11'1 l 'Viii m111 u11J/L im11Jm1Ji1"U.11Tlh em lT v LLil:tn11Jt1a11V1n !.111 th~ L 'VI m:fflJ LLri !'lun~1"U. • 
r1tJD illi~1mfl!.11i11~ nu m'l" 1 'li'n1'1f '! 1., vi1i 11 Yl111m1tln111J'l"IJ L "Ji"U. 

- nLJ1= Lii t111m11Ji.J ii 11.,.n ti Lrn:'irrm1t1D1J1i~1 .. 11 rh~i.J ii a.,11v1 'M>L'll'1~1111'Yi a ii~n1'1f'! 
- m11'li'etlmrnile~nm!..m1vii1"U.1Jmrn ' , 

(2) n1':iilil~n" l'l'llll'IJJ~11LnlPlilU~L'VllPln1'll~• Lrn:m1an l'l'lil'•nnn1'll~• 
• 'II • • 

(2.1) '111';)ff11 lJLLl'I :1h1~fn 1'11'l":lJ u'Yi 11 ii~ n1'1f'! 11 V1~ ..-J1LfflJ11 1 Vlll jj m1L1'.111:1~ LLil: 
' • ..... .... .J' 

1J1'l"~"'lfi1'11 .,~ .. 
' 

o .¥ ... ooO ·"'1~~'~t1 - m'l"ITT"i"1'\l\'l\U111~r111ff~n1'1flri'l"IJ'lf1'1 Ll'lil 'V\Lu'U.L '111JIJ1'1'l".fl'U. ASME 831.8 

i1i !l 852.1 1'1!Jn1"!~1"!1'\l ~tJ mrn ~~ i1'1i.Jn~ LLl'l:n-;im11J1ih~ ') rl111'\lri !l 1 iL n'1i:Jl'lm:1'11J Iii 11'Yi 11 ii~n1'1flri'l"IJ'lf1~ 
Lii"U. m1rimrrHL'VIU1ILL"U.1'Yi11 m1V111mITTLil1J m'l"'ll'1~"U.ll7nmLL"U.1'Yi11 Test Post LHtl'V\1!.I m'l"tl'1L'lf1: LLil:m1!11 

' !=1.., ..I ::.,ii 
n1'l"Ln1'1m Lu'U.'1'U. tn11Jll 4 m~'111 

- n17~1'l"1'\liJ1!1L~!l'U. '111JIJ1'11•1"U. ASME B 31.8 i1ie 851.71'1t1~1LU'U.n1'l" 
0 

!'lf111Jn1J Pipeline Patrolling i;J1 t1m1L~"U.L n1 LLa:mJ"'lTI !J"U.lii" 1'1 !1'1"!T;Jff111J11jjnTnfl~11'1UJ1 viJ1!.IL~1l'll'Vli11jjm1 

in1'll11V1'Vli111i.i i11m11Ju"U.iJ1m~11 .. arn~11"U.'Vl111ti.i Llluiu f\111J~ 4 Af~lii11il 
' 

- n1"'l~111'\ln11f1'll !l~'Yi 11ii~n1'1fli111J'lf1 ~ L vl 111 iLll'111tlmlJ IJ1'1"'l!1'11 ASME 

831.8 i1i !l 852.2 ~1 Lil 'U.n1'l"ff~ Lmlff 111\'l LL1'1ii' 11 IJ@nlJ LL'U. 1'Yi11'! .y(jjm'l"LU~ !J'U.LLtla~1tJ 1 'Ji'Lfl~11~i'.l il'111'\l1l1Jn1'1f 

LI ~ "'ii::: (Gas Detector) L 'U.'1'11 '1111JTI a: 1 m~ 

~ ~ ' 1 .r ..1..1... .J 1 ~ ~ ' 
- ..-~ Ln'1m1ri1'1m'll e~1111 "l'l"U.11111J '111 IJ Lff !.1~ ., vm1..-~ LnV1m111'l"'1m'l!11~ri11 

' ' 
ii~n1'1fn11J'lf1~Yljji!vITTfl°iy 111'\lLn'1l'lilm:11ulii11'Yi11ii~n1'1fn11J'Jf1~ m11J~ ilfl: 1 ,if~ 

- m 1m1'\lff11 u1:.J u LL 1 ~iii "U.1 v.JVl1 Yl1 'Ji'iJ il~ n 'U. n17i:J n 7!l'll'll11~'Yi11 ii~ n1'1flri'l"IJ '151 ~ 
' 

L vl 111 iLlJ"U.1t1'111J1J1 '1w1u NACE SP 01 Be LLlum1m1•1'.,1:iuLL1~iu 1vJVl1'll 11~1:uuiJ11~num1l'ln-i11u'Jl11~'Yi 11 
0 , 

ii~n1'1fYl'\l'1 Test Post ~~iii e~ L VJ !J~l'l11ITT'Vlfuil11~n"U.m1l'!n-ie"U.'ll1l~'Yi11 LL a: 1i.iii~ l'lilm:11ulii mrn1ui1J'Yi 11 m11J~ , ' ' 
2 Af~liieiJ 

(U.1tl~"?Snf Ei'Pr11fil"1Hf) 

N~1u.1 t1n1nin,1,-1fl,-..1n1,. • 
u7~YJ it11J~1Ul'?SLD f!"Lli{u ~t1Elf~ LEiu.~~ 4 ~,n~ 
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G .._, ... I .... -- .. .. 

- f11Wl11';Jff!l!Jf111'1111'1"JJ!l~'ll!lnH~H'1illllJ'Yl!l '11!11li DCVG 'l'l'l"!l ACVG LYHl'l'\1 , ' 
~1Lmii"~lff'1L'1aa1Jti!l'Jl11>1LL!l:1.h::i.nU1"JJ\11'1"JJ!l"LLl'Jil t>1111h:Lih1mm.11m;;-1u NACE SP 0502 '111:1J~ 10 ti 

, ' Q . 
'ii !l'11" 

(2.2) '111J ~ :IJ 1 'lli:im1tl!j1J1i '11 :IJ\I fom !1'111:1Jtlil 8'1zl !I !l1i!1 !l uiiJ !I LLil:~" LL 1'1ii'1l :IJ LLil: 

iu\;\ !l\I~ jj !l rnTIJ!j1J1i fil)"i:Lii !llJ'111:1JU il !l>lzl 11L~111rl!JfiT'itlij 1J1i"1u 1 \IL "JJ'1'i":1J1Jti 1l if "TI1'lf'l 

(2.3) ~ LLilfn1'11:iJ111LLH'1"~1 LL 'l'lii" LLU 1ti !lH"TI1'lf'l 1 'li'L ~u'll !l '111:1J LLil:'l'l:J.11 !JLil"JJ l 'Yl1iw-rl 

(2.4) U'l":ITT\1~1\11iJ El~'l'\U 111"1\IL~1"JJ !l"~\I ~11"fi 1l LLil:'l'lii 1 tM1\l flJ 1i'1'1181J'1 LL!l'i":IJIJ • 
ITTli1'H;ttlln'11J7L1U1lnil'Ltit1" LL\1111~fi !lH~TI1'lf'l 'll!l" lm"nT'l 1 'li'LLi" ii .. m·rn 1'1 ') ~.:~1 L iium11 UL "JJ'1"1:1Jt1ti!l 

a"n1'lfITT1:1J'111 ii LL n'l'I ii 1 v"1u f1J 1i'1'111l IJ Lllum .. ih"'l'I ir1 

(5 -1~ . .. . 1.1'.I . 2. ) •>1 '1'1:1J"i:t11Jf117"ll!l!ll-!ll!1'1'Yl1~1\I (Work Permit) LW!l'Yl1"1\lf11!1 uvm'YIL"JJ'1"1:1Jt1'Yl!l 

(3) m"iLvt~u1JA111Jw7'ei1Jua::m"itlfiuiiin'll>n1mn1'll4'1 
(3.1) .J>11 '1'1'11LLJ:Ju1:r1J L '1'1'1.:tn Lil u 1 urn"itl Ti1J1i"1u.:1n LiluL yj !l'111J'1:1JHmum"lrn1 ui1ui1~ .. .. :w .. .. ... ..._ .... ... 

L n 01 !l!J \;\ L 'I'\ >1•1n f11TI1"JJ !l~ m'lf 
' ' 

(3.2) 1 un"iru~IJ1i;'Yl '1 ti~1 L ii um1 l!lu1:1J1Jti!lH~TI1'lflin:IJ'll1~1 li'n1J1J7i;.''Yl U'1'YI. 1i1n>1 

(:ll'l'\1'11\1) 1wih"~~LL'1i';J'1L~!l:IJ'1i!l•1nHmiimlJ'1:1JTI1'lf~ 3.3 "JJ!l~"i:t11Jti!lif"n1'lfITT'l":IJ'll1iiLiU~ 3 'll!l" IJ7i;.''YI li'1'YI. 
' ' 

'ii1n>1(:ll'1'11'llU)1tl•un~ ffmiia>1m1:1Jiu Primary Gate station n1t1'l'lil'~n!lrn"LLil'1LH7• LLJ:JU.:tmilu"i:uuti!lif~ 
' n1'lfITT'i":1J'll1~1w1h"i~mh1 .. :tmtlfott11'li'LLl'J\l.:tmilu"ll!l~ tl>1'YI. 'l'li\'~';J1n~ tl>1'YI. 1if1JnT'l1Dum1:1JITT!if..:t11Jti!l . ' 

I ... - "" .... .... 

ff "n1'lflin:IJ"Jf1'1 L "l!JIJ'i"ll !I LLil1 

(3.3) ~n'li'!lmLl'IU1:r1JL'l'l>1.:1milu !la1"1l'a11tlll: 1 '1~" i1:1Jn1J'l'lii111~1u~L~t11'11!l~ L'Jiu ' , 
ii'11.1!l>1ITT'l'lm"i1.1 L'l'lm1'11~ m Yifwii1J!lf\;\ LL i.1~;;1 4 'I'\ ii1 t1~1uil !l~nuLLil:IJ"i'i"L 'Yl1ITTli1'i"Illzlt11:i1J ~1 Ln e'l'l7!l.r~'l'l1'1 

' 

(3.4) -;l>11 'li'i:im"l'YllJ'Yl1\I tlf!Jtl'i"~ LLil:tl1:Li:iut/1:ii''Yllin1W"JJ!l"LLl'J\l 'i":r1J L 'I'\ '1.:tmil \l"JJ !l~ 
' ' ' 

11i"l"n1"iLU\l"i:!J: ') L v; !l l 'li'ITT 1.11"illtlij1J1iti !l th" jjiJ,-:ii''Yl!mw 

(3.5) .J>1'Yi1Lil"JJ'l'I1.11 !I l 'Yl1iw'ri""ll!l~'l'IU1!1~1\I ~i !l~U"l:ITT\1~1\11 umruLn'1L 'I'\ ~f11"lrn-tn Lil \I 

1iLLn Hmii~111 .. '1'1ii1t11JTIL'Yl1ITTn1rnnv h~wt111J111 iifl1.1!l>1ITT'l'lnTI1.1'1 Liluiu 
' .. t::. .. .... - .. .J ... 

(3.6) '1'1'1"Lfl"l!l~'1tlLWil"LLIJIJLf\l.\1'J"'YllJ"lL1Ill Gate Station 

("1tl~'lfnf Eifl11iiL"lfr!) 

~~1'\.t1t1n1TI..Ji-Yi11I~1~n11 • 
u'i~'t'l ~uua1iEl"lfiEl ·ih~·ifif" ~uElf~ i5"%~ 4 -;11rl~ 

~-----
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iJ a.. .... ........ .J I .... 

(4) !J1lil'l"ffl'l" a~n'll.n1'l"tnlil!ltJlilL'l'ilil'11ntJlillilll'l1ff11Jua::n1'l"ni11'M>1i'ln'l"'l"1J 
' ' ' 

(4.1) i'1lii:i1:lJlJfm,nm1:1.JtlilEJ'1rlEJ'1ilEJ'il 24 i'1Ll.J~ JJ:1nrn Gate Station 

(4.2) '111'HE!lJ LLil:Ll1'l"~fn1'11 EJUmntiJ!l~rlU.flTl"f11 'I'\ il'll a~fi1'11 EJUmntiJ !l~rlU.elU.'111 EJ 
' ' ' ' tl ' - "'- ::: • ... ~ H1U.1J'lflmrn:a mrnmlJfll.JLWil~'l1'il'il'11~ L1'11 Gate Station Hl.J1Lffl.J!l . ' . 

(4.3) '11'i1'1H!llJ'111l.J Hl.JlJ"int'll a~il1EJ L@i EJU..i1 LL 'V\U~ri El~~ fi1'11 '1'17EJ iruin 1'1t111 i ff1l.J1"l"ll • • 
lJ El~ L ii wil El fl11l.J LLN:'V\ l.J1 [J Lil'll t l'l"l"HWrlLL .r~ L'V\ '11Umfi u. 

' . 
(4.4) tl1:'lf1 im~'u.fn E1fl11:1.Ji1:1.Ji:iEJnlJ'V\u1 EJ~1u. 'lfl.J'lfu. Hmu.tl1:n EJJJm1Yi EJ ci1naLfi EJ~ • • 

'lf1 EJ HEl'1~El~ '1 LLil iil i\ ""1'1 l.J1 rhfi '1 n"iWy\ El1'1fi EJ 1 li'L fi 'ilfl11 l.J L ~EJ'V\1 EJ rllJ LL U.1ri El~~ fi1'11tri"l"l.J'lf1 ~'11 El~ Lfl"l"~ n11" 11 l.JJ~ • • 
'V\1fi'V\U w~1u.1'11'1:.i1 L iiu.nT'lri EJHf1~ tlflJU"i~ '1'17Eln7:!'i1m1Lfi EJ1rllJ"l":lJlJH1!i1"l"tllULnfl 1 u.~u. Yi L 'lfu. nT'l'!fEJl.J ' . 
Ll1"l"~l1U. U. 1 v-/vh tl1:tl1 L l'l"l"HWrl LiJu.iu. 1 U.L '11'1i"l":lJlJri El~~fi1'lltri"l"l.J'lf1~ iEJ~LLi~ 1 i'l11"1lJfl1~'V\,Z1 1"1 l.Jif~i'111ru:i 

' • • "'t! • -L';J1'1'\U1'11 1:ITTu.~1U.'1il EJm:EJ:ninmiu.u.m1 

(5) ~1'M>i11il1 ii 'll.1 ~ u ua ::i;i11 !JU a ii liln u ii1MftJwi1 n~1'M>LI iju0i~1'M> 

(5.1) mlJfll.J 1ru:im11iEJ tlmmil EJ~nu.e1 u.'1111EJ~1U.lJflflafi L 'V\:1.J1:Hl.J 1 u.w;i l'l:tl1rnm'1l EJ~~1u. 
' ' ' 

(5.2) fn]Jfll.J 111~n1'l"'111"1'1HE!lJH1l1'1'l'11 El~ Lfl~EJ~i:i El EJtlmmri EJU.ii1:1.J1 lit!BlJ1i~1u. • • 
(5.3) '1lrn:r\.i11 iiu.m1'!fEJl.JLl'!fl.JriEJfi1'!lfif-i i a~t!BlJ1i i~il' 

i '111 ii:i1:lJlJ'11 El El U.!U1'11L'l11l11~1u.lJ7L1tll r\111 n1"l"L :jf El l.J ~ Elri El LLil:m1m1• HEJ]J ' . 

- i:im1m1-;ii°'1lfi1'lllU.~'1ir\tlfilJ1i~1u.i1EJ Gas Detector '1il'IEJ'11L1il1 

- rf u.JJ7nrn~ u.r\~111 nT;wn• HEJlJ"iEJ m :jf EJ l.J wf EJ "J~ 111:1.J ii1 i~r\hii:i ~1 u. • 
LfiE11'llEJ~1'l11:1.J11 u.vf u.~i~nii11 L'il El LWi'il'111'il 

.¥ -'tJ ... .._ .J "' ... <t "' "" 1 ••n .... .,. VI "' - Vml'l 1JlJ'11~1U.'111"1'1HE!lJ'l"EJEJL'lfEll.J'111[Jn1"l"LDn'llLW 'il!l~'1'11 'V\l.J 1EJ"i~HLLff@I~ L1 

L'11EJi:i'J!EJfl11l.J L111:il!!iniYrn1u.iJ1EJ i~it 

(\.L1U~-O-uf B'f'l11ni.".ll'U') 

~D1u1un11t1Tri11lfl1~n11 
............ .................. 0 ... 

tl7H'YI 'illJlJfl1Lfl"!i'L£l EIRL'Yl'nL "lllJEl'l'il LEl\.L\J'il 4 \11fiill 
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- ~tiiilJ1i•1iii;ia•<ilnllHBllLLl'l:~<il Film badge riam'li'1tiiilJ1i•1ii 

(5.4) m11l'fllll1l'lVnXn•1iitiiilJ1i•1iiLiliitl,-:.i1i'll'l: 1 Tlf• 

(5.5) 1 iimtii ~ i:im,-i.J ii 1J1i•1 wriamL 'lill'l":lJlJl'i ai:i•n1 'Ii~ 1 iilJ'ln rn ){,.~~Lil ii~ii~ aii i;i a• 

. _,_ - ii .I' ... 1 ~ 1 ~- iJ ~ - ~ ... ... 1 ~ -
'Yl1n1'l"Tl1lJ~llm'l"u!JlJ<il•1ii"ll<ilL <ill'lil'YI <ilml<il 'Vlllll1<il"l"n1"l" 11•nii<iliil'l•'Yll'l1EJ'YIL'l'll.11rnll Ll'l11 'l'\Ln<il~n11.1 

tl•11<ilnt1~a~tlijlJ1i•1ii L'liii m"l"~<il,f, Sheet Pile lJ'lnrn1alJ\{iifl-n<ilLiJ<il'Vl1aw1111rn1tlwm11.1oi1<ili"ii"JJa•~iX~tia1~ . ' 
L'l'll.11:Hll LiJiii;iii 

... 
'1111.ltl 

5) 1:u:11;n11h1it'l-l.n'l':i 

<ilOIB<il"l":tJ:L 1a1>i1L iiiim"! 

(1"1VW'l5ni" ilm1ru'l!V) 

H £i1u 1 ri n1'lU°7V1111fl'l.\I n11 • 
111,;-n tiuu~·HEl"lHEl iiHlfifu ~uElfil i5u~~ 4 1\11'1?1 

Hii~ alJ'1i L'l'l<il m1f11'1'1 l'l"JJ a~ri1'111rn1.1'1J1~ 
' ' - .I' Lfi<il"llil 

Hii~nT!L~lJih [J LLl'l:n1"l"lJ1<ilL~lJ 11.i;i:w)1•nTnliilJ1i~1ii 

H"ll111l'l"ll a•l'liXn~1ii 
' ,k .J. 0 ... I W A I 

\'lil 'Yl<il1 L ii iln1"i"l":lJlJ"Jlilff ~n1'1ilf"l"'l"ll'lf1 <il'Yl1~'YI a 

tl'iinnHii~Lii<il alJ°1iL'l'l<il m,.4'11'1'11'1-n a~ri1'lllf"i"i1.J"lf1~ L 'l'l<ilnma ii 
, • 'I , 

..1 ... .¥., ~ ••!.\1 
'YILfi<il"Jlil l'l'l"11ll'Yl•<il"l"1ilHBlJ'l'\1H1L'l'\<il LLl'l:11fLLn L"ll LLl'l:LLil1'Y11• 

' 
ila~niim1Lii<il'li°1 
tl'ii n n HTI ~ n1'l"L ~ lJ ih [J LL l'l :1J1<ilL~lJ1 ii "l":'l'\'l1• m1tl ii 1J1i •11-1"11 a~ 

l'liXm1ii 

m111 fl'"l1111l'l l'liXn~1ii ti <il'YI. ~ i•n <il L -n<iltl ii 1J'1i m"i"l":lJlJ l'i a fl 

.I' "'1 <ilLLOl\'lil'YI Tl'l"~n1"l" • .r mi111 t1~1iiITTtlm"l"Lii <il alJ1i L 'l'l<il m"if11'1'1 l'l"JJ a•n1'!ilfTill'lf1~ 
' ' ' -.J.-.K ... ~ ....... !.\1 ..I 

L'l'\<ilUnLUil'YILn<il'!Jil l'l"l"BllmITTL'l'l<il11fnTmn L"ll m1:~l'ln"l":'Y11J'YI 

' ' ' - ' ii 1'. Ln<il<ilBff"ll111l'l l'l: 1 m• 
' ,r <il1'i1'l"1 tJ•1 ilH"l"li HTI ~ n1"l"L ~ lJ ih [J LLl'l:lJ1 <il L ~lJ L il'l":'l'\"".h• fiT'j 

' . 
tlijlJ1i~1ii"l1a~l'liXm1ii ill'l: 1 Tlf~ 

<il"i111ff"ll111l'l"lla•l'llZm1ii ill'l: 1 Tlf• <ill'l1l<il"i:t1:>i1Liiiim1 
' 

111.1 a tll ii~ lJtl"l": mrn~h L ii iim,-tl1:.i1il • 
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7) n1i-1.h:aiit.1.uoi 

111i;11'i 'lt1 Ll'l\UJTI !.1'11\tl'ltlnTl"tlij11'1i mlJLLl'IUU ij11'1im1"~ \;Ill ai;i.iuill!l~1 ~ti ITT'l"fl LLil:'ll' a Ll'IUBLLU: 

,j D ITT un,i1u u 1 !.1111 !.! Lrn: LLl'IU 11fw !.11 mlITTWlf1~ LLtl:~,i LL 1\;I a DlJ -;l,iw)i;i,-:!.J D'1 ITTUn'11\tfl ru:m'l"lJ nTHh n lJTI• nTl" 

'V'la'1'11U n11"iifllJD\;IITT~n"i"'l"lJL1i\,itl1:m!'1111!.J LLtl:n"llJITTih1wa,i,i1u 11n 6 L~DU 
' ' ' 

8) J mh::;.n m 

i-11Jati1u,iuiJ1:1J1ru>i1Lii1tnTl"'llD'1 u1i;11 i11uii1LD'JHD Eimiifu 'ii11afi;i Lilu~~ 4 ~1ni;i • 

1) 'l'lann1i-1rn::1'1'11il11oi 
' 

m1>'11 L ii Un1'l"'l":1111'Yi D H'1n1'l!'i '11 E'1 lm,i n11" .i:ri D 1 ii'Lii \;} fi11lJ iTufl'1 ,j an Tl" 1 -Kw i,f,i,i11tif'11 \t111 fl 

'l/ltH'1 D\;IITT~n"l'l"lJ LLtl:n1'l"Wfll\t1L!'l11'1;iih 1ittl1:L11!'1 H'1i:rnoimi!a,iii,in<11n111'1L!'l'l"1'11iih1 li;i!.!11lJ DEh,ihnmlJ ' ~ . 
•1 n m1~1n .i ~1 itL !'111'1!i'i• i,i fl 1J LL a :n !'f Ufl ~ oi a 1 m,i nTi- 111J if,, m1>'11 L ii um1i1 ui.J1:'11'1 i1Jw mfoa:m1i:i tt1 u 

11lJ'l/D"ti1:'11'1 'll'U 'V'l lJ 11i.Ji-:'11'1'11'\t1It~Ittifin1'11111'1 H1ua,ijjfl11 lJ'i \;} n n,i 1 a ~1Ufl11 lJ iJ a D \;} n !.! •1 nm 'l"H '1n1'll'i 

• ' A ' ~I • • .IA - .I • • < .I .I 1 ..f ,./ ,./ ."1 
~n !.J'l":lJlJ11 D .i,i.i1 LJJU\;I D'1 lJ LLl'l\tu!)lJ\;ln1"lJJ1:'11'11'1lJ'V'l\tli 'V'llJu:u'l":'Jl'1'Jl'U U'V'IU11 L 'V'I D'l"1lJ11lJ1Jl!/~1 uam:1111 

• .IA.I' ,1•,1 !"I ."f o "'1"·' 1..r.1. ·1 LLtl:'l/DLffUDLLU:•1n'Jl'lJ'Jl'U11Lni;}'l/UlJ1JJ1lJJJ1'1Lln L'llLLtl:lJ1"lL1111Jtu~1m'1 ') L'V'ID ~u'l":'Jl'1'11'1t \t'V'l\t11lJfl11lJL'l/1 • 
' ' . 

fl 1'11 !.Jfi11 lJ'i i;i n rl'11 fl LLa:i:i fi11 lJ iJu l • L~ !.11 rllln1'l">'i1 L ii Un11LLtl:1:lJlJ fill lJU tl E i;i n !.1'11 D'1'l":lJ lJ'Yi D H'1 n1'll'i 

2) -l'lilmh::!'IJl'i' 
' 

(1) L vi a Lllwlia,i111,il 1tm'l"~a111n:~'i1,i 1m,im7 m1:i.J1:'11'1'11'u1 um1rn,im1fofLLa:m1m'li1 h 
m1 l ii'li a fi \;} L v; It 'Ji D lJtl LLil:'li a Ll'l\tD LL it:m lJ m:111um1i:i H1 It 'i11J • 

(2) Lfia11f1,i4J111Jim1'1t:rffl~'llD'1lJ'1i;11'i n11nfi1Ji.J1:'11'1'll'U ~U1'Jl'lJ'Jl'U 1'1!11U\t LLll:~U1!.1'11Ufl 
' . ' ,./ • 1 • "' " A • .I 1 ..f "' Ln !.11'1/D'1 1-111 D'1ll\t11lJ11'1fltl1 !.Jfi111J1i;}nn'11tl'l/ D'1u'l":'Jl'1'Jl'U \t'V'l\t11 

.I ' • • 1 •• .I 1 ..f .I~• • d' ' 1 • (3) L'V'ID!'l'1Ll'l'l"lJ LLll:!'lltlJl'IUU ~mLL11Uu'l":'Jl'1'Jl'U U'V'IU11 L\;IL'l/1lJ1lJi.'!1U"l1lJ Un1'l"\;ILLtl LLfl:i;}i;}\;}1lJ ' . 
m1'11a11m1>i1Liiu,i1ulm,im1 

(4) L-ria~i;ii;i11Jm1'11aun11~1Li:iu,i1u'l/D'1 lm,im1 

~ 
E NTr c ... !'\:t~'§. ... ~.~~5~.".1 .......... .. 

\ Co.,Lld. / .- .. ... 
{1.l.1ri'W"lfcl' Dvi11dl.'!rtJ) 

~~1i.t.1~n11u1~111~1-ln11 • 
u7~ ~uua1L£J1na Dtnflfll. ~ue:rffl Lilu~~ 4 ;11rifl 

~ (it1~~1~W~~ ~Tifl1fll:1Yft) 

~TIU1q./fiT'Hf-lU1flflEllJ 

u1lin Liluilfl ~1rifl 
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3) n~1J1iJ1\111J1mrn::~'M>filPl11il"Um'i 
.k .. 1..11 A ••no ,,...! ,,.,. -

m81Jfl~iJVl\.ll'lflnl'1'T'l::tJ:: 300 LIJm 1nnmnll1•LLU1l'l8ll•m'lf~ (LLU1l'l8'lf1•l'I 1 l'l8ll•m'lf~ 'lfUfl 
1# .!' ..... ~ ••• ' ...... 

l'l8Ll\iln 'll\.11fl 6 u.1 (LL'i•flU.ll•) fl"LLfl1lflL'lf8iJf181l1n111'11 (Tie-in Valve) 1l1nlltnUm!JfliJfl1'lf (Block Valve . ' ' 
Station) ri 3.3 'll8•1::uu1'i8i*~ri1'llli111J'lf1iiL;.fa~ 3 'll8• u'li;-l'I Dfll'I. -;i1nfl (iJ'1'11'lfu) 1i.Ja"1rn1iiaflA11iJoi'u 

Primary Gate Station) mimiJ1'1'1iJ1!l ~8 'l'lllii1W'lf1J'lfu.1nli'LiiEJ• 1A1•m1 • • • 

~ 1 "',.. .., A ., ..i ...I .., • ., .I .., A 
(1) 1lfl 'l'I iJ1::uum11u L 18•·rn• L wu.m tJ1num11J L'18 mau'JJ a~ u1::'Jf1'lfu8 U.L U8•iJ11l1nm1 

· Wfllu 11 m·• m1LLil ::d• LLn1 'llil iy'l'l11>1!JL11 1>1 !J!i1 'l'lum::!J::no11 um1LLn1'1J a Ei1~i>1 Lilu <:iufi 6) LLll::i '1 L>1'l!J1J 

..., ' •. I ' .., .ol "' ..,. nl..; 
'118 !J1•LLIJIJYi 8"llJ"l!JL "'18""'18"L "'l!J\.I (;iJJl'I 7) 

(2) i '11 ~ii fl1"'1U"'l::'lf1iiJwufLv18 Ll'W LL Vl"ifi i'.i a nTn::Su L 'I'\ flu n Lfi \.I'll 8•'lf iJ'lf\.I LLil::'l'I lJ1 !JLil'lJ ,,. . , . 
L l'l"lff W'l'i" u.J• L 'I'\ '1 mmL ii '1 L 'I'\ flu mfi UL~ !.11 n1J"l:1J1J1'i aii• n1'llli"'l'l"lJ'lf1 ii 1 ~ n!J'I'\ i.b !J•1U.ii1• ') 'lf lJ'JfU 1 \.I vl' u riL n li'Lfl ti• • • • • 
LLil:~riNuh i:.hwJia•m•m"'liifliiEl~Elll1"'1\li1• ') L"Jiu Li1'1'1u1riiJ1::'lf1iiJWUfiia• Lm•m'i L1u1'l!oi" L8nll11Ll'J!JLLW1 

il1 !J i.J1:'Jf1 ffiJ,,;' uf ~U1'lflJ'lf\.I 'l'l'la TI1l mw ii \.I') Yi 1'8 fl fl Ii 8• n u1fl t1 i.J1::N• ~'JJ 8 • m mm1i• mh1 Li'Juiu . ' . 
(3) Nf1•m1iJiiJwu.fri~ii8'lflJ'lfU hm L 'Ji1-711Jlii1 L iiufi1lm"'11Jm'iiii*1u-711J LLs:NuuNu um1 ' . 

lii1 di u.ii1l nn1Jqi1• ') 'l! a•'lfiJ'lf U. '1'178 'I'\ ih !J•1u 1 u vl'u ri lil1IJfl11IJL'l'I1J1 :ll1J L "Jiu m1-i11J nil n111J lil1 IJ L l'I Am• . . 
i.J1:L wni.1uth fi'ru'll 8•'lfiJ'lf\.I m"lNUIJ NU u.i1um11im i1um"'l~n1'1'1 i1uN1 liT'lt11ll'll LLs :ITT li11t11i.J1:: fo'lfuii1• 'l .., , . , 

(4) LfWLL w1'Ji 8iJil'li11ll1"'1L~ !J1n!Jn1'l!li"'111J'lf1ii LLil::m1IJUil8'1ntJ rn•m11Jf m11J L'Ji1 l1JLL1l: • • 
A11m ilmTuii 8"1::1J1JLLl'l:8•'1 m llil t1i:l1u~atl1::Lrmii1• 'l L "Jiu m11~m11Jj'L~ t11nuri1'lllf'1"11J'lf1 ii m11Ja1fi'iy'll8• 

il1 m~ auLm 11'i a "Jia•l'l1•iilil ii 81::'1'111•'1f 1J'lfun u lm•nTrnT'lLJ:.J mL w-i'Ji 81J • fl1uLLl'lu. wu 1ui.Jlh Li'Jui u • • 

4.2) 

i'lfii'1"l11l11il 

niimiJ1'1'11J1!l 
' 

'iim11i1"111l11il 

JI .. /t ... .,; 
························································ 

(U1EJ~"1fuf fl'Y111tU"1frf) 

~D1u1vn11u'tvl11Lfl1~n11 • 
u°7lf''YI iJtr1J~1LD"1fLD fi~l;iftt ~1JDfil L~U~~ 4 -;i1r\91 

'I'\ U 1 !J•1 \.ILL!l::'Jf IJ'Jf\.l 1n li'Lii !J• • 
..... .. • .... - o:t .... ...1.. ..... ..... ' 

IJ \.I l'I nil 1 \.11 u. 'lJ 8 fl '1 L 'I'\ \.ILL il :'JJ 8 L ll\.I 8 LL u:: 1l1 n l'l l'l IJ IJ1 il 'lf \.llllJ w \.lli 

'll8•~u6iJiju1im11:uu1'i8L'lllil 3 (tll'l.3) 'll8•1J~i;-l'I lllill'I. -;i1nfl 

(1J'l'l1'lfu.) L'Ji1wull::'lf1J'lf\.I L Yl 8Nf1• m11Jff°iJwufri~ alilm11Jn•1s • 
'JI 8•'lf1J'lfu LLa::fufl•'Ji 8 fi Iii L ii w'Ji a LllUEI LL u::1l1n'lf1J'lfU.8 Ei1• Iii 8 L il8• • • 
Iii a 8 lil"l:: tJ::lii1 Lil unTi 

"'11IJ8 !!1 u.• ull1::1J1 mlii1 L ii um1tl1::-;i1 iJ • 

~ f\i!IXf\,.µ ~(-.,,...'i,OMT<\ (~ ....................................................... . 
E NTI c (U1~1l1~~~M ~il~1~tt1~1) 

\ PCo .. L~ zg/ ~'JhU1C!Jfi11i~U1VlA'El3J 
~ u°7li'YI LiJU~fl i1r\~ 
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• II tlU'11lJ~tl ljfl l"ll'l ii:; L ~l'l li1 vh:q 

- uufin~!lljflL~11::UU Call Center 

i;ltlUllUfMLutM~U 

111!.ILU 24 'lllJ. 

Ii~ tJ"l.MU 

fui:ilil'lltlU 

. .1-____ _i_ -------------·---------------

ii\1i1~1lJtJML Ji~ UlJUn17 

i;'i1Lilrn1u.n1u1u 3 fu 

nrn1u'ifim1ufi'l11 uii:; 

7::!J::l~fl1LLm11LL~~Li1'1"1 
·-l-----------......J.-----·--·---

iii1Lilummn'!'!I uii:: 

~ LL~m1lJ~UWU1Lilur.:u::1 (3-7 fu) 
----·------·- -------------'---------'----·-- ----- --------

u.!i~~m 

m1iii1Lilum1L1nb 

'l~![w~L1mrnnu 
····-···-··------·- ···-··-··-'----------'-

1.J1:LiJUtJfl 

~~1l.ll'l'fl 1."I 
'-'--_,,, l'l~11m1ul'lv.J~tJnNL1!lw 

~j] r'fl~11ti1.11::41 ~'flu 

~~ LLri ~~ Lflm~fM 

lL ~•'-<~? ..... ~ .......................................... . 
(u1t1~-n'W flf'l11d"L-n-6) 

~61u.1vn17U'1vi11l~1~n11 • 
.. .... ... .. d ..... .. .. .: .... • ... 

1J'l1:t'YI fllJ1Jfl1LEl"!HEI ElffL'Yl1"\.-l WEl'l@l LEJ'U."ili\ 4 "illfifl 

li'lj1Jli'l1ml1J mmnl'll 
• 

ut1::mli'.J!l~num1Lii1i1-ii1 
'-----------~---------
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tl'S::7.f11tnmLHf!U.a=uu1"1~n1~Ln)1t1/\le~n1.1 
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·-------------·--·-----
n•~B-... ·------··---·----·-·-···-

W'U.flit. 
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~ ej,u 1 t1nTl1Ji"?i17 '[ fl7" n17 • 
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. ~ 
5) 1::u::na111n1·w1.i.nTi· 

mrnm::a::L 1a1<ii1 L ilunT'i 

- ..... ..... .. ... ... , .... ' <:: ....... .. ..... 
1J1"1'1-11 'ii lJlJ il1 LEl'llLEI El !IL 111"\.I 'lllJ El'l"'il L EJW;J 'ii 4 111 n'il 

7) n11tl7::1ihurn 

u1i;11 'l 11.1Lff\.IEI1"1 El ~1'LHrn nT'itl ii ir~ n11"'il1:IJLL11\.1 iJ ii ir~ n1'l"'l 'ii il El 'ii 11 uif l!I Vl1 ~ iJ ff"l'l"fl LLll:: 

'Ji El Lff\.I El LL u:: ~El H1,rn~1\.I\.Ita1J1 El LLil:: LL II 1-111 i'w E.11 n 'l"lf"l"l:IJ 'Jf1 ~LL ii::~~ LL'l 'ii Ii El :IJ {~VI 1'ii1:: El El~ H1 ,r n ~1 \.I 

fltll::n'!"l:IJn1'l"TI1rllJTI-;Jfi1Wli.i'~~1\.I m1i1f1:1JEJ'ilITTVI n'!1":1JLL'li~tl1::mf!LYI El LLil::n1:1.1nih1wi.i'~~1\.I 11n 6 L~El\.I • • • 

8) ~1Jtl'l"::IJ1nL 

11:1.111 cil u~u1h:::1.11rn<ii1L ilunT!'llEJ~ u1i;11'l • 

3.2 11111.i.tlijuiiin11 i'll>'>::u::1ihL ihrn11 li1'l'li'u111.i.1rim>/~ n1'lfr;111J21111i !i1~rl 2 (rimol~n1'lf"l 21itlllri m'l'lli n 
. ~ . 

!lt.i.1lll 6 it1 (111~i;l'llotl1'M.na1~) fhrnn-;i1n i.Hnitall!fl111Ji;l'llo Primary Gate Station -;J\l.TI~ i.'lrnitat11 
..... I ...I I I W ... I ,,:' 

fl111Jt11'1lo Secondary Gate Station) ua:: 211~fl 3 (flili.'l~n1'lf'l Tlt.i.lllflil HOPE !l'U1lll 8 'U1 (225 

iiaii11Joi1) (LL 1~i;l'll.~1) fill Ein1ui 'll.itfl1Jilllli.'l1'l'in'l"'l"1J'l J'~'l'ilJlll) • • 

1) '1'iann1111a::1'1'i(;111a • 
1u1::a:: <ii1 L ii u m11h mi1 'll'l -;id:i nT'im111 ffEJ u ff TJ1wLLu1ri a Ii~ ri1 '!l'l LL!'I ::1::uu m1 :1.1!..I ii a 'iln a a~ Lil u 

tl1::1h'i1W:1J1'il'ljj1\.I ASME 631.B LL0:::1.11m.iJ'1U~U'J ~L~E.11'Jia~ d:ia l1im1<ii1L ilu1m·~nT1iim1:1.1i.Jila'ilnE.J\j'~'l''il 
El ci1~hi\m:1J EJ1-;ii:i m1<ii1 L ii um1'JiE1:1JLL'll:1JriEJH~ri1'll~ mmLTI'iln1'l"f1 LVI il ~~ii11 n'l"'l":IJ i;l~mh1a111i:i 11am::111J~El 
ff°llTl1W'll EJ~wirn~1\.I LLil::U'l"::'Jf1'Jf\.l~El ci1Ull1L1rn lnaL~ E.J~'li;J \.1Eln111n'li' 1 \.l'l"::E.J::<ii1 L ii. unT'iVl1n LTI'ilEJilli L Vl'ilri El ff~ 
" ..i , " 

ri1'll'l 4'1 ~~ El111ff~llil L~LTI'il El\.l'ilTI E.Joi EIU'l"::'ll1'lfwi'liru111'li.J:1.11 11:1.1if~ir~ El ciu711rn 1n aL~ E.l~LL u1riali~ri1'll'l LLlJ"i1 
• • • 

1amffLii111LVI111 m"lmi~ n ih 1•:: a ti1 w'i::i u ~1 LL~ Li! a~ •1 n !..11:: L ~ ui1 um1 :iJ iJ ii a 'ilzl a L iJ u'Ji a'li 1 ~LE.I'll a~ iJ1::'Jf1'lf u 
• • 

1J1~ ff1u1 \.I i{u ~Vl1 n Ll.i ii :IJ1 'il1"n1'l"iJ !H rl \.I i;J~ if \.I 1 fl'l" ~ n1'l"\j~{ 'il'Yi1 LLll\.IU ii u"ii m1i;J1u a1if1El1-11 lJ El LLil ::fl11:1J 

iJ a a 11111 E.J L vi a'Ll.1 'li.J ti ii u'1i a th~ Lfl'i~ fli''il ~~11::1il um1• 'ii m1 :1.1 L;E.J~ Lrn ::il a~ nuu a m::11ui;J1ua1if1 au1 lT E.J LLil ::f111 :1.1 

U!'I El'ilzl El~ EJ111 L TI 'il;f \.I 

2) '1t11ntl1::i.'l~l'i° • 

(i..L1EJ~'lfnf Dti11til~tf> 

~01\4.1 E.Jn1'lu~11 Lf11.;in11 

u'1lil1 iu11~1LD'll'LB fla-Lfifu .in11nf~ LDu~~ 4 -;i1tl~ 

~ 
~1;J_,,,9 .... ~J~~l" .... ;.\~~.tl:":.~ ........ . Co.,Lkt .. , 

~ '> ('\.t.1£Jfl1~VH1li Rii91-5''1Ji..L1~7) 

~4»1i..L1qjn17~..1U1f!d'EllJ • 
u7iffl LiJUilfl -;)1fifl 

irn11fl~ 2560 "''"1 64/180 



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

3) Vl'IU11i11L\Ut.n1'i 

~ ..,/ I I .,. .¥ ..,/..,/..I 'a' 

vn1l'l'i:1111111111'.J n1'lf'i LLa:vm l'll'lln t11'lrn.J 

(1) m'i1Jni1U'i1Jvi1'll>a1il1a\l>1iJuua::~111Jllaai;iifo 

i '11111i n1'i111J'l'lJ!1'Ii'1111Ji'm.J.!1u111;i111u1irtiLL<t:tn11Jlla11'1zltJ11!.h.JL\\1J1:11'1J LLfl \'iUO.J1\I • 
rlu:ij111i.J1uL~ t11'li 11.Jn11m1 lifi1'lf'i 1'1m.\1'li11flli1m1tln 111111J L'lfu 

- n~ri-:Lij vu m11Jlla 11'1n t11La:'iiim"ill:iju'1i.J1u11ti1.Jlla11'1il t11\IL'llm:uuvi111f .Jfi1'lf'i 

m1li11llmrniJ11,,n1ici'u'1Tit1ff1u11AAa • • 
'iiim1ll:ij11'1imtii~mau 

.I .a'•~1• 
n1'l'll}l"IJ'VW11J1!l LU 11.J'1\I LuWll\I 

c21 n1 .. iJa"n" ~1u~1Jm'i1nlilau~1vililn1'llf1 1ia::n11an lviiJ'il1nn1'llf1 .. ' . . 
(2.1) '11'1'il !j'111J L1a:li11.Ji'm:11"!:uuvi 11 ff .J fi1'll'i 11ti1.J11'~1rn1J11 fa t1 ii m11l111:1.J LL a: • 

. ~ 

1'111L\\l1n 

- n1'l'ITT'l'1'1~\lfl11.Jvi11ff.Jfi1'lf1Jl"j1J'lf1~ d:i11l'li1ilu1ll'111JIJ1m}l"1\I ASME B31.8 

i.\1'li 11 852. 1 1'1t1nT'iITT71'il11llmrn ~" il'1lln &i LLa:ii'ilm11J1ii1.J 'J fl 111'ilri 111'1i1ii'1irnm:l'l11\ii11vi 11 ff .J fi1'lf1Jl"r1J'll1~ • 
1'lfu nT'lri111.rrHL11ii11uu1vi11 n1'l''111nLITTLillJ n11''1!'1&iu11~L1TIILL\11vi11 Test Post LHt1111t1 n1'l'rl'1L'lf1: LLa:m1li1 • 
nTnnJYm Lilu.!u m11J~ 4 Af.J\i\111'1 

n1'l'~1'l'1'ilU1tlL~11\I '111J1J1m:;i-1u ASME B 31.8 i.\1'li11851.71'1tl~1LU\ln1'l' 

wi'111Jnu Pipeline Patrolling '11tln1'l'L~\IL1'11 LLa:m.J'l'tl t1ulii' L'1 t1~"i1'111'111111iim1LA~11ua1 t1il1tiL&i11\111111iim1 

i.\nt'liTrn111111ii 'li11m11J11uil1t1L&i11uarn~11u111111ii Lilu.!u m11J~ 4 Af.J\i\111'1 • 

13.-. ~~Co~.,;< ...... ~ ........................................ . 
(u1uW-n-af D'f'l11ni.-irU) 

~~1u1l.Jn17tJ'il".1'l"l~rl".:1n1,-• 
u'i,;'YI lfi'11u~1LE1"l!lE1 El"Ltifu .:nua;-til L5u~il 4 -.i!1r1~ 

mn1e~ 2560 >1i!1 65/180 



831.8 i•'li !l 852.2 ~1 L il.um1i" Lmll.'1'111'1'HL 1 '111' !JIJf11lJLL U'lri !l~ fliinTntl~ EJULLtlil" hi 1'Ji'LA~D"ii !l'1'l''l'ililln1'lf 

(Gas Detector) Liluliiu fl111Jg Lia: 1 Af" 

- i,nn An1'l'Yl'l'Al111'll D"ri n 1 u~u flfliim1 m~!l" 1A!lm"li" LnAm"iYJ'l'A 111'l'll !l"ri !l 
' ' 

""ii1'lfliTI1J'l11iifliiimh!liy D1'1Lii01i:J11m:YJ1Joi!lri!J!{"fi1'lflf'i'l'1J'll1ii m11Jrl ila: 1 Af" 

- n17'1'l''J';)ff!l1J"i: 111 lJ LL "l" 111u1 v-J Vh fl1 'Ji'iJ !l" Tl U nTrn n'ill 1.1 'll !l" ri !J !{" fi1'lf117'l'IJ 'll1 ii • 
L-rl ll 1 ii'Lilu Ltl~nianm;nu NACE SP 0169 Lil1.1m7m1•1m:l11rnL,."111u Lv-Jvh'll!l"1:1JlJiJ!l"n1.1nTmn-in1.1'll ll"rill 

~ . 
""ii1'1ffl';)'1 Test Post -ll"111 !l" L WEJ"Vi ll lh'llflJiJ !l" n1.ln1'l'i:Jn'i!JU'll!l"ri !l LLil:hi!{" l'Jilm:YJ1Joi !l'il.1.111.li!Jri !l m11Jrl • • • 

:: ' '" 2 m"A!lu 

m1m1 ';) H!l lJ'l':l11lJLL,."1111.1 L y.J Vl1 fl1iil!l"n1.1 m.,. l'J'll !l" ri !) I{" ii1 'lflf'i'l' IJ'll1~1111~ 1.1 • 
L-rl llm••A11ri !J!{"fi1'1fm-11J'll1iiiili1,-:l111J LL'l'" 1111.1 L v-JVl1tlniJ!l" L Vla"Vi!l '11 IJIJ1 m:;;11.1 NACE SP 0169 A'l11Jrl 1 o 

• 0 

n1"i'11'l'ilH!l1Jn1"i'Jl17'1'll!l"'ll!l"lH'1LAfill1Jrill lii1aiif DCVG '111ll ACVG LW!l'll1 • • 
~1L,L'lli.i"fl1H'1LAfill1Jri!lofi17'1LLil:tl1:1J1rn'll1.l1'1'll!l"LLl'Jil l01EJtl1:Li:i1.1m1J1J1'1"i'ii11.I NACE SP 0502 fl111Jrl 10 ii 

' • 0 

' :: 
'1!JT17" 

rill HDPE 
• .I' ..I ' ' o - ..I 1 ~~I •.1 n1"iff1"j'J';)Vi1.1 Yl'J1"Yl !)';11 EJ n1'lfll'l''l'IJ'Jf1 '1 L Vi !l 'llLu 1.1 Ll.J m IJ IJ1 '17!1 u ASME 

831.B i'l'lill 852.1 lfl!lm"lH111'1E1tlmm ~"f1Atln~LL11:ii'1m11Joi1" 'l flE11•rinliLiiAi:Jam:YJ1Joi!lri!l-;i1aii1'1f • 
A I I" ... ,oll t ~ - - I A ..... 

liTIIJ'll1'1 L'lll.I m1n!JITT1"L'll1.l!JLL1.l1Yl!l n1"i'1!lnLff1L'JJIJ n1"i'll'1'11.11J'l'L'JUILL1.l'JY1!l Test Post LffEJ'111tl nTrn'1L'lf1: • 

n11H111';liJ1EJL@i!l1.1'111JIJ1'11!11.I ASME B 31.8 i'l"Ji!l 851.71'1EJ~1Lil.1.1m1 

Yif !JIJTllJ Pipeline Patrolling lii1 EJn1'l'LiiUL !11 LLil:Y11"7tl EJUi;f 1'1 !J'17'J';)ff!JlJl1iim1LA; !l1.la1 EJiJ1 EJL~ !JU'll1lliim1 

intofi1101'111!l'hi 'lillm11JlJUiJ1EJL~!l1.li.1lJLa!JU'll1D1i.i Liluliiu m11Jrl 4 Af"oi!lil • 
n1'l'~1"l1'il m1f1'JJ !l" ri E1-;i1 !J ii1 'lfll'l"l'IJ'll1 ~ L ~ ll 1iLilu1tl m IJ IJ1 m:-11.1 ASME 

831.8 i1'li !l 852.2 ~1 L iiunT~i" Ln'1ff 111Vi LL'J Aa !l IJ'11IJLL1.11ri !l~ ~iim"iLtl~ tll.ILLtl i.1"Ltl 1 iLA~!l" jj !l'171';Ji1Jii1'lf 

(Gas Detector) Liluiu m11Jrl i111: 1 Af" 

~ ~ ' 1 .I' ....... ... 1 - - . ' 
ff" LnA m"iYJ"lAm'll !l"Yl !l 1.1V11.1YJYJ1Jm11J LHEJ" f1 EJn1"iff" LnAnTrn'l'Am'll !l"Yl !l 

' ' 
""ii1'lfliTI1J'll1~fliiiEJiti!liy !J1';) LiiA i:J11m:YJuoi llrillR"n1'lf11111J'll1ii m11Jg ii 11: 1 Af" 

(2.2) A'JlJ~ IJ 1 iiim1tl jju1im 1J1.1 lau1 EJA'J1 IJtlil !l '1rl El E11ii1 !JU1lJ EJ LLi.1:~" LL 'J Ola !J IJ LLi.1: 

. if m1 !JU~ jj !l n1"ltiij1J°1i nlj7:Ll'.i !JlJT111IJti11 !l '1 rl tJ L~ EJ~ nlJm1tiijlJ1i~11.1l1.1L 'JJ'11:1J1Jri !l ff"fi1'lf~ 
(2.3) '1 LLilfnl,f1il1 EJ LLff'1"~1LL'lli.i" LL mri !J !{"fi1'1f~ 1 li'L V:u'li !JA11 IJ LLil:'lllJ1EJLil'll1 Yl'l'li'Vi'l1 • 

!,/_,, A~ ••M-"" .... ~ .......................................... . 
(il.1[J~"lfcf r.lff11ti4'!6) 

~ Ei1u1t.1n1m™1'l lfl1''1n11 • ... .... .... ... ... ..... .. .. .: .... . ... 
U1~"r1 flUUfl.1LEl"lfLEl ElfU'Yl'lU. "lfUEl'l'll LEIU1il'll 4 '\11fi'il 

iu11fl~ 2560 ,,.,r, 661180 



(2.4) ih::i;-1u~Tll hi !T~'>I "1 !l~1UL'il1"11 o~vf u r\11~'Yi <I LLl'l::'>IU 1 !l~1ui'ui:i \;J'J5<JlJ~ LL1'11::uu 

ITT'.n"11t\li.J1m1u'inru1nii'L~!J~ LL u 111~ri<1a~ri1'lf~ "JI <i~ 1m~m1 hi'LL'il~ii•m1:u li;i 'J r\-;i::~1Lii.um11 m"llm::uuri<i 

fi~n1'!f'.H"TI:U'l51~LLri"'"1 !J~1 '"i'u i:ii;i'J5BlJ Lil UTI1'l"~1~'>1,r1 

(2.5) 'ili;ili\ih::uum'l""ll<imtl!J1A'l'i1~1u (Work Permit) L~B'l'i1~1i1111£Jluvfur\L"11i;i1::uuri<1 

(3) n1"iL1117SIJA111JVf"i'illJILiiltfl1"iUDUiii~1\l>n"imn1'l14°1 
(3.1) 'ili;i 1 iiiLLNi<'l"::Su L'>li;io.n Lau 1 um'l"i.l liu'1i,1uo.n LauL ~ Bmufl:u i;-rnum'l"ni.1 ul1uY\r\ , , :w '\ '\ 

(3.2) tln'li<imLNU'l"::SuL'>\\;10.nLau <Jth,il'o!JUl'I:: 1 fl~' "'i1:unlJ'>IU1!l,1U.y\L~!J1'Ji<J, L"liu 
' ' 

Ufl :u <I fl ITT '>I ffl""'j:U L'>l :UTI'l5li !f L nfu~u Bfi;i LL v;,.y\ 4 "'" 1 !J,1 uil <I' nULLl'l::lJ"l""H 1'11 ITT '.n"'l'l"Ul.rl !J'l"::.r lJ ~1 LTI ""' 7!l'il,'>11A 
' 

Lilu.Ju 

(3.3) .r \;I 1 '>11im'l"1'1lJ1'11U tli'utl,., LLl'l::tl'l"::Liiutl1::~1'1'ftn1w"JJ <i' LLNWl"::fo L"' i;io.ma U"JJ <I' 
' ' ' 

Tm,m'l"Lilwi-::!J:: ') L ~ <i 1 ii'ITT:uTrntl~u'1i1.J<i cl1,iitl1::N1'1'ftmw 

(3.4) 'ii A'l'i1 Ll'l"JJ'>I :u1!l11'1'l"iw'ti'"JJ <i '"'ii 1 £J'1'" r\.r "'il'l"::ITT u,1u 1umiiiLiii;iL"'91 m'l"m~ma u 
1.iLLri i;-rnil~111-;i '>1ti1£JUTIL1'11ITT'.n"'l'l"rur1£J h,wm111a ilfl:u<iAITT'>lnTI:u~ Lilu.Ju 

' .... ~ ..., .... - .... ..I -
(3.5) \;J\;J\;J,Lfl'l"B"@llJLWl'l'LLlJlJLfl:UN,1'1lJ'l"L1nl Gate Station 

- 1 - • • .!ti • .I ' o'I ~I ' • ..I • • .I 1 • (3.6) v\;J '>l:uLv1'>1'"11'1 1::v11'1N1UTI17Hn <JlJ"jlJL1JU<I !J1'fl L w !l1'11'>1'"11'lfl1lJfl:U\il LLl'I limn! ' . 

(4) IJ1111..-n1..-il il' rl\I> n1'l"Lfllll ilUiii L 'llllllv1fllJ A Aari t'111JILiil ::n1..-rl il"i\1>11'1fl'l""ilJ 
' . ' 

(4.1) 'il\il1m:i1::uui'n1'l1m1:utla<1i;iti'£J\ill'IB\il 24 i'1T:u, u~nm Gate Station 

(4.2) lil11v ti'<J lJ LLl'l::U1'l" ,fn 1'11 B tln1miJ <I' n i1m-rl'11'>I1'1"11 !l' fi1 'If <I ti mmiJ <I' rl'Uel ll\il'l"1 !J 
' ' ' 

a1i1uflfl!HLl'l::<itlmmmuflmwm,f\~@1~'11r\ Gate station i;-~1Lti':UD 
' ' ' 

(4.3) lil11'1 ti'<JlJ !111 :ui;-:ui,pm"ll <I' il1 !J L~ <JU~1 LL "'"''Yi <I li'n1'1f ~'l!l il!Jin1'1ru1 ii ITT :U1'l"tl 

:U !l' L ii ll'Ji Bfl11 :U LLl'I::~ :U1!lLl'l"ll11'1'l"ffWnLL'il' L '>\ @10.1'1 Lfi ll •• 
(4.4) tl1::'l51 i:uvri1fn <i m1:u"'i1 :uii m1u~ i\1 !l'1i1 'l5:U"llll i;-rni1tl..-::n <1um1r\ mi1nii'1;i !J' • • 

"Ji1 !l !1'11 \il ff<J"I LLl'I ii1 ii ~i;i :U1 '1'i1ri-;1 mwr\ B1v rl <I 1ilLii\ilfl11 :U L~!l~1!lnlJLLll1 rl <Jff' f'i1'1f'.H"TI:U'l51 ~"JIB' 1 m' TI1'l" 11 :uJ, • • 
~1n'>lil1£J,1u lm::~1 L ilum1ri <i a-fH tli'utl,., ~1Bm::'l'i1m'l"L ~ £J1nu'l"::UUITT'.n"'l'l"rutl1nfl 1 u vf \I .y\ L 'Ii\! m1'li<1 :u 

• • 
li1;'t1\l\I hJVl1 i.l'l"::tl1 lrniwn Lil\l.J\11\IL"llm::uuri<ia,ri1'lfrn:u'lf1~ .J!l,LL'il,1il1'1Tiu~1,~il'111:uJ,.ri;il,W 
• • -'ti . -

L'11~'"11'1 'l"::ITT\l,1'U@ll'l!l\;J1"::£.J::L 11'11\il1 LU \ITI11" 

-;0,,, /7t.<~/-
····· .. ······ .. ········································· 

("1UW'l!nJ !lm1:it'l!tJ) 
~ rl1u 1 v n11u~11 Lfl1--' n11 

u'1,;'11 ~uuN1LEJ"lfL£J ihnrif'l-I. ~u£Jf~ d)u~ii 4 ~1ri'Yl 

fu11f13J 2560 'Vl'll'1 671180 



(5.1) 

(5.2) 

(5.3) 

m !Jfl "l1w TI11 H !l i.Jmciil !);in 'l\El 'lllil'l1 a ff1'11lJ fl ~rnfl L'I\ m:;m 1 'llLLvi a:i.J~Lfl 'Yl'll a;i;i1u • • • 
fl1lJ fl 3.11 ITTi m1m111 H!llJ i:lfl1W'll !l;i Lfl~!l;i jj !l !lU mmri !l '11~13.111'Jl'i.J1iu'1i;i1 u . . "' 
'll rn:~ ~1 L ii um,-'lia mL 'lll.ll'i !l ii1'll~4°1 •i!l;ii.J D u'1i i;i;:i 

.r Iii 1 ijj,-:uu'll a !l'llnJ11i1L'li1Yi1;i1uu'iL1rnl'll11m"1L .:ii!ll.lvl Dl'i a LLa:m1liln11H!llJ •• 

!l111 L ii Iii !J'lllil'l1 a 

- jjm1m1111lilr'i1'lll'll~lilfliJBu1i;i1'11i1[J Gas Detector lill'l!llilL1i'l1 

- rf uu'iL 1 rnff ufl~Yi1mnn• H!l lJ"l !l 1l L .:ii!l" wi'!l mf ;ii13.1jjhii:1'~hi jj li1 'II • 
..J ... ... 'I ..t ...:. "-' I 1 ~ 

Ln[J1'lJ!l;iL'll13.111'llW'll!'llil;ina11 lilmlillil'll1lil 

- vf u ~iJBu'1i;i1'11\il"i1\IH!llJ"i!l mill 3.Ji1 am"IL5n'l!L"lil i !);i,}lil 1 iiiil1EJi';iffLLl.<"\il;i1-i 

1'1[Jii'liam13.1 LLa:i!!JS'ni,irn1uiJ1[J i;i;:i 

~iJBu'1i;i1uvia;im111HalJ Lrn:~lil Film badge Ti !l'llL'li1iJBu'1i;i1u 

(5.4) lil"i1'1lf!lfl1WwiXn;i1uiJBu1i;i1uLil1.1iJ1:1i1iJa: 1 flf;i 

(5.5) 1 umtii fl ii m,-i.J D u'1i;i11.1'li !l mL 'l!m:uul'i a Ii ;i ii1'll'I l 1.1u1n rn vf 1.1 ~fl Lil 1.1~ u!i !l '11 vi !J;i 

111 TI17fl1lJ fll.l m"ii.J 1iu'1i;i11.1'11'1Ltilili{1.1 fl 11i1a.IYJ1 iii l.l1'11TI1"1il a;in 1.1~m>l';i mn ail L ~ 3.11:Hl.l L Vl D 1 '111 ii '1 m1" . "' . 
i.Ja !lliln1lviai:1'i.J1iu1i;i1u L"li'll m"i~\il,i';i Sheet Pile u'inrn"i!llJ~'llfl'lllilLV lil~'l!lfi'11"1rn1i.Jfum13.1mlil'li'll'llo;i~,Z;ii] 111'11 . "" . 
mm:Hl.l LiJ1.1vi1.1 

{U1U'A1fnf fi'f111ffi'lf~) 

~ ii1u 1 EJn1''l"lJ~11' Lfl1..1 n11 • 
u~M''Yl llluufi1LD"JHEI El~Li1fu ~UElf~ Lfiu~~ 4 ~,n~ 

Hii ~ 11 u'1i L ~Iii m14'11 ~ i'l'll !);i ii1'lln-773.J"Jf1 ~ LL•: rn lilu nLU 'II~ .. .. . " 
- A' Ln'1'll'll 

Htl~TI1"1L~lJU1a LLa:nTrn1lil L~lJ 11.11:wi1;im7iJBu'1i;i1u 

1.<"'llfl1W'll 11;iw,Zn;i11.1 
• 
.l'..la-. ,.,. •' 
W'll !1'11 L 'II 'llTI1TI:lJ lJ'll 'llH;i n1'lln-1"13.J'll1 \il'Y11;i !'I !l 

iU11fl~ 2s50 'l'lll'1 681180 



5) "i::!.l::na11ihLit"M.m'i 

'11111Cil"i:tJ:L 1ii11ii1 L U'U.n11 

I ........ A 

6) 'l'i'M.1!.1'11'M.f11UUCil!f£1U 

7) nTn .. h::Lii"M.ua 

il11~n-u.m,-Lii'1.fi1 

- iJ-u.'ilnl.'lii~m"iL~Ul/1tJLLl'l:U1'1L~U1-u."i:'l'li1~n1'ii.IDU1i'11'U.'Jl11~ 

vnl'm1-u. 

.r '1'thn tl~1 'U.1.'l"ii.ll.'lii ~ n1"iL ~ ul/1 !.I LLl'l:U1'1L~u1-u. 'l":'l'\i1~TI1'i 
' i.l~u1i~1-u.'Jl11~rnrn~1-u. ila: 1 ,rf~ 

mT;11.'l'llmw'Jlannrn~1-u. ila: 1 .if~ '1a11m:!.l:lii1Lii.-u.nTi 
' 

nl.111 E.il -u.~ui.J,-:mrnlii1L ii. -u.m1i.J,-:<i1il • 

u7i;fl'l ii1 Ll.'l'U.11TI tJ~1\IUilTI11i.l~u1i'11lJLLU'U.i.IDU1im..-'l '1il 8'1•'U.Uty'l'\1 ~i.IITT""!'1 LLll:il 11 Ll.'l'U.aLL'U.: 

.J 81h1l'm1u 'U. LaU1 tJ LLil:LLU'U.11fW tJ1ffl"liTilJ'Jl1~ LI.ii:~~ LL 1 '1 a a lJ ,)~'I'\ 1m: tJ 11~ ITTUfi~1'U.'1 t\l:fiTilJfiTHi1 nun• n1'l" 

wir~~1-u. m1ii..ilJ11'11.'l1'1'\nTimL'Vi~i./1:Lm1111a LLil:mmnii•wi~~1-u. 11n 6 L~11-u. 
' ' ' 

8) '1Uil"i::inm 

11lJ11ti1-u.~ui./1:lJ1rnlii1Lii.-u.m'l"'ll11~ u'li;-11 iiluuii1L11'JILa ~l'ILi1f-u. oiiu11f'1 La-u.~~ 4 -;i1n'1 • 

11~ /i: .... ,,. 
........................................................ 

. v ~ J 
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- fl1fl111JLU\lmlil-~1~ (pH) 

- fl1mnh1vlfl1 (Electrtcal Conductivity) 

- m1u11u111\iun11 (Bulk Density) 

- BlilTim1111a;i11J1 (Hydraulic Conductivity) 
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Ui10H71~1JD Sump LTID7fl~7UU1Yl7"1J1a llil••e•a1 

ii'1m11f1~.111;l'u•:iio•hi1\!lnufl1h1 Sump ;l•otl 
• ~ ..r d t .... - ..r ,.j .... Ol1 HOl'!J ornu n 01 aorn•TI•11rn1•1n HmTITIU l'lLLil:LHu • 

Contour •1n Alignment Sheet ua1fi1n1•!lrleaiJ1\iJ . . .. 
mu'io•7:U1ail11 li'au fo•1:u1ail1ui1:111a 1!lnun1i" 

Sump ua1fi1m7tl1Jii1~iil'llL~a1J h1iJfla:i11 aii1 \iJ • • 
rh~Oi t01ai!1ii•u'1i;-nY1\iifue1\'ll101•1nrrn11"l!m1 

• HITT1LrnmiJ~aul•1JL~mJ\miJf1uamiJ~au\ii 1umrli~ • 
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lorn'ii\wi1 u \ m>inu~u \ \\'L '1i'1nunu ~ u'lf IJ LLa1L~IJ,J1 

rilmfo.Jjjffia1m~Lflii fi~H!l1:mrn 1-2 filJmli" 

73.,. ~,/-······:. ............................................... . 
(\.L1t1Yiiiaf Elf'l11d1116) 

~ U1u1 unT1117vi1,-lrr1..1 n1,-• 
u7M't1 i;\uu~1LEl"lHD EitiLYlf\.\ :nuDftl Lflu~tl 4 -ij1fitl 
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1J1G11n11ti'11tl 
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1•1J1!1'1-i1 111-ll1•~ H'lll'lnli111ii1liiifi•m111m1'lllll1tll'lml'1~11 1 VI il • 
ilo•n11il1liiim1'll:o1•lll•no11~11••lh1n:1J1uJ°1~orl • • 
1no1~u• 

h..<.. ~, .. :;,,..-< 
..... ~ ......................................... . 

(U1V~1foJ elf'!11nl1fr.f) 

~ D1u 1 u n1'lu~ 111 fl'l"1 nT~· • 
u7lifl iuuR1LE1~La ilfnil{" .iauElf'il LElu~f\ 4 -;J1fi'il 

Viii~ 1'11IJLL11111• ti ii 1hn1'J!'l1 D• 
~ .. 

tl'l1•m1 11•:u'inrnm:1J1u!l1fio 

•1nm1mrnoum1f11 l'l•'ll ooti o 

rrn'll•ITTi~!i' (Hydrostatic Test) 

""'.... .... .... ... ...... ll11'11 911JtJ•1LD'llLD DHll11'11 ~!;'! EIVl"I:::EJ:::L 11;'11rlElffi'1~ 
... ' "' ...... . .... 'll1JD11'1 LD'll\llll 4 '11nlll 

f1\\.\);i"Jf ~GI>\ ~ll>\l\~I ~ 
,, 

E~T . .J ~f£:i;:::_;;,~; 
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(U1V~"lfof t1ft11Ui."lfrf) 

r-l'B1u1vn11u1~11l~1~n11 • 
u"lli°YI ~1JU~1Ul"lfUl Eitnflfu ~UElflil LEi'l.I.~~ 4 i1rilil 

~1 ·--~~~:~~:;~~:~:;~:~~-~·;···· 
~J. ~ 1 ~ C H-tiu1run111'~Ll11ilftElll . . . 

/ u7liri Liluti~ ..ij1nlil 

'- ifu11~1J 2sao '1'11'1 1341180 



.. . 1111710'1 3 (Glil) 

11•tlmG1•m•iloonimat1uilmrnn••n11~•11101iioai • 
'1 I 0 O' ... 1 ""' "" ,,,.,. !!J• f' I""' I I .... I I Cl' A I ~ ,_:' .... l: 1 ~ 1 f' 1A••n11no11on1'lf6'7JJti1G1mu ""AJJD011'1111n771JIVIJJ'1'lfill'llTI•""uo•A 1111on 4 1m1no'lf1on 1 (no11on1'lf~ 'lf"01nm11an 'lf"1lll 6 "1 (1i.0Amfo) GIOllGlvllll'lfilJJlllil\J1n-11a1 (Tie-In Valve) • • • 

•1nmnii111111Aain1'lf (Block Valve Station) fl 3.3 'lfilo>tuunorion1'lfH••11'lf1Gi1w"f\ 3 :1100 u~un tlGln. •hi'i'Gl (JJ111'lf") ltl 1io1rn1iiaG1A11aiOI" Primary Gate Station) 1"••u•lii11ii"n11 . . 
~·,15&1'.ih1~il&i"N~111\i:>•n'l~1nti1,~ri!if{~~~il :~~ ~ ,·: ':li11.'1i~~:u~«ni1 ··: · "!~f ")§~hJi:i~11\fuii~[ftll1Jt1c· ·.~· :·· ··. ··~ll~Ilijl · } : . ~ *'. ".: .. '. " -u.. "' · --~_.":'__ _ --~- ,.'._ •. ' • ;.i" ________ , _ ".:':'.'-~--·"':<:! 'i,,i;;_ __ j1_,_L_~_,"'~--; __ ._;,""r"°'""~--~-~-------·---.'J-""'~c_,, __ _r:9 _ _r:·2~-"--- __ ~ """'------"'-------- _;~;:. 1 - , - . --1',1~ "" ~----- ~~,11 ~~ , .- ,.~ ~ 

(2.2) 

(2.3) 

n1'l~n'iCJ'U."11 a'1'Yi a ua:: 'ii ff '1 ~a n~::'Ylu ~ uu u 1 "~ lJ . ' 
tia m11Jfl 2 fi~o?iail 
m•~11•rrnm:i11LL10i11l~vhf\1'lliloon11m1ma• • 
tiD1ion1'lfn>W'll1~1iGl11 L vl Dm1\J~11ti Dlio n1'lf • 
n>>1J'll1~fl~11:i1JLmi11 l ~vhllnil a• L fl uovrn maJ 

.. il . " "1~7~1\1 NACE SP 0169 m11Jtl 10 ~am• 

m>~11\JHD11011i17~'11 DO'llD0-1 ~~ Lfi~D!JriD i1 u'iii ' . 
DCVG ll"la ACVG 1vlam~1LLl\Uof\-JH~L~~D!JtiD 

' 
i11~ Lrn:iJ1: IJ1 <Ll'll\11 ~'II •• LL Na t~ ull1:1il11 ~1 IJ • 

d il ' " IJ1'L1~\I NACE SP 0502 m11Jtl 10 ~am• 

mu ti" 1 ll'1im11l!j111i m11111uu1 a m1111la a~n u a1 

=a1 oii.1JJ LJLLa: ~"LL 1wi A EJ lJ ua:.ff ll.~ DU~i'j anTltl Du~ 
n!J1:1u aum1 uiJ a a~n a L~ u1num11l!iu1io111111 

L'll'L1:1J!Jtimlofh'll~ 

'ij uai'n M1iJ1 ti LLHWl-\1~1 u 'VI 'ti" u u1li D "" fl1-n~ 
hfoiw1iom111 1L~:'li111 m~'ll T mffvnfaliom~ mh• 

' 
'li'~l\J\I 
_, ,_,. . • ..r .. ' 

(2.4) u>tITT\101\l •uaOl\\11a0111L~1'llBOV<\ltl110Ylil LL~: 

l\ ii 1 uo1111u ~~'JJDlJ~ LLR1:1JIJH1li17<L1Utrrnu'h 1 <LI • • 
1no1~a•u11111otiacion1'l!~ 'llD•T~1•m1 lV:1Lli• 

E It~,·~·,,,_ 
....... ~ ...................................... . 

(U1FJ~"linf '3P111fii.-n6) 

~£i11-1.1 r.in1'lu'iV11i-Lfl1''1nTl 
• 

u'iH'l1 ~uufl1LD"ll'LEl Eitnfift.t. illuaf~ dh~\lil 4 "51rlfl 

~ •" 

~·~:~~:~~·~~n.~1~~1=~~;···· 
~,';:.!J--. I ~oJi1U1'lJ01'li,,LL1~~El11 

.....~ .. .... ~ ... . ... 
....-.., 1J'llil1 LEl\.\tlfl \11n~ 

i\.L11fl3J 2560 V1\t1 135/180 



... ' lil1'10n 3 (GIO} 

11nb11 w•m•iloo n"ua•unl ti 11a n••nuli• u1G1ao., • 
TR"i\ITI1"irlilri\lfl'1tifi"i"i1Jti1il111v1""AIJD(;li."f1\'ITI"i"ilJL'MIJ"i1ttiiatfii'"tiutrfA """~ 4 LLU"lriD1i"l\Jr: 1 criaft.,,il1ti., tii'.tflriDLMin !1"1\fl 6 d'1 (U"i\l~"ft") ~\ILL<ri'9AL~EIJJGla;t1n"J1a'"l (Tie-In Valve) 

• u • 

'il1n11111ilf111Ji'1.,01'll (Block Valve Station) fl 3.3 !loo,.11mioaon1'llli••.,'ll1m1ii'"rl 3 !lDO u"'iifn tl01n. -.i1n01 (.,.,,,,") lt11io11111ili1fli'l11.,'1" Primary Gate Station) L"••t1•oi11il"m' • 
· ·~ ',liiifi5~i~i~11,?~,~~~ :· ~~1~~?11,Jfifo·.T)lira'::lfrjl~~lii1;;~1J,~Ji1~~~tr~~:· ·~~'..J\,',f~~~Tft?.1Wi1!1!1i 0:~: •• •• ;7 '1!Ju~111!~ti~1~~~~~~~.J~~! 

4 

- 1"·· l ,,. n'iln7'llJ 'ii') 11\J::'il1L'U.'UTI1"i 'U.L"ll'il7::1J1Jl1Elff"TI1'D' 

immn ~ u ri11i.i1u0111fo~'1'llo!J1il11m1ri1011it1 

(2.5) 1i' .. hrn1•1111mnrno1l!Jl1'1ri10111 (Work Permit) 

L tlori10111111 LJ l \L~\L r1 L'llm•!J1JTI oil•ri1'!!" ri D\L 

~1tii'UTI1"i 

(3) n1"itGt7u IJR'113J't'tf a IJURt n1"itl ijUGi"1"n"irll 

(3.1) 

w "" n1'll11 

li'.i l 111i11~11,.ru111.iun 1u 11l11m1i.l!J
0

u'10111umu11 .. . 
..I ~ ..... ad.. ....., 

L VI omufl~ Hm11m1ru111 n11 nmn., ou., L 11 .,~,n m1 • • • 
4'1irnori1'!! 

(3.2} h1miii~11'h;'n" l'1'~1LU\Ln11Lom•1l1JTIDAOn1'!! 
1fn~in~lti'n11u";lin i.J .. n.•1n., (~111'll11) luiho 

/?!:: ~ " ~,,I" 

~ • .d • ... .. d 
lih1LLlil"il'ilL "JfElJJ if! El'11 nan1Ufl11JflJJn1'D'YI 3.3 iJEl..) . ' 
1•1111Yiorl~ri1'!!1f11u'Jl1ii1i\'11~ 3 ~o• u1ifn tiGJn. 

•1nG1 (>Jl'l~'ll\L) ti.J~11iio Primary Gate Station 

f11 r.J~tl..)riDflii..)U~1LITT'.il LLtJi-L'ln Lall. 'l::Ulll'i El "..Jfi'1"IJ 

1f~•~'ll1~\11ii10.J~ n ri11•:11ni.J7'utt1l 'll'1rn11u n ,a 11 • • 
·' • d ·' '.. 1 • .r ~Do u .. n. llM•1nn u .. n. Lm1JTI11, D\LTI'7~Hnll 

'l::uul'i [) fi--l fi'11J.1ITT'l3Ji11~ L'i r.Jlli' [) rJ LL~1 

(u1~~"liuJ rlfl'l1tU·zni) 
fiEi1u1 ~n1,-u~V11'l lfi'l..ln1,-
• .. .... .... ... .. ..... .. .. .. .... . .... 

u,-M'Yl 'ilUU~1LEl"lSLEl El~LYl'l'U. 'UlJEl,-'11 LEl\.li\J'il 4 ';11n'il 

@I-,C~ ... rnn.y.1'~ .. ~.n..'.'!.il.~·~r. ..... . 
ENT \.l.1~fl1U!'Vi..1~ ~~"1fllU1'Yfl) 
~ ~i1u1rynTl~..lu1i;i~D1J 
~~. ·"" -.......... 

-....... "" U1''!f'Yl L£J1-Ll1fi 111ni;i 

if1111~>J 2560 l'lii1 136/180 



~ ' m11•n 3 (Ille) 

emlanG1in1mo•n"1111:11il!TJ111ani:n11~••ni;iao3J • 
'f' I _J QI A ') A ""' A~~ ~ 1... I 1 ...J I I CV A I ~ ~ "" l: I .,j I ~ 
•i;ii•n11nil~•m'lffi113J'lf11llmum"i;i>JolllilTl'lnii3Jmm1TJDilmi""'uoii;i u11•n 4 Lm1no'.!l·Hn 1 (noll•m'lf, 'lf"111nm11an '.!1"1"1 6 Wl (U1•1>1"il•) G1•111>1~1>1L'.!lil3Jlllmnn11a1 (Tie-In Valve) • • • 

~1n11mil111111F13Jn1'lf (Block Valve Station) fl 3.3 TJ0•1:1111nori•n1'lfli1i>J'l!10i•ft'"rl 3 '.!lo• u'iifn Lilllfl. ~1n1>1 (>im'lf") ltlu•11mila1111ll1131,;I" Primary Gate station) t"1:ut"11Lil"n11 • 
:~ • .:;fiilli;'tt);Jii.l\1-lJi'ifali:f '~ ,. ~ "ftf;1·nj'1!l~~·il'il[~lir\1!1'N.~'.f:l\5"ifii~1l~~il'J'iii~ '· i ··· · ··· ·:" . ·· ,'.ilJj.~,p!~'ll'A)l~i "--:~- ;_. ~"~~lil:i'lli~Mjmi:ti\:i''l1~1.1~a· ;·· ;i: •. ':. '1tull11Jiifil!.' ' 
v '' ''""'"' </''" ,q.,.,~ ~. JO> '" _,, ·' _if!'". ,_ ~ ;.~ ~'"'~""~ "''' ./ " ~ __ :•_ "'"'"'' _" ~;: " .t, :.'" ~' - ~lL -""'- .!~:>. ''.L ... - & ~· ~ "Y '""' EV·,; ~ «<''~ ~~ ~,..,, • ..,.-~-u;"''\J "'. ,., ..... ~,,-""' 

J,f;# -

(3.3) '11n'll'o~u111l11<,lrn11111umull oti1•it'nuila: 1 m• •• 
I ... I ,J ..,, V ' .,. 

'l1iln1JV.'U.1 [J~1U'Y1LnV1i!Eh'I L ifU 'Ufl:JJElVIH1V.n'l13J • 
tv.t111'1f~HLflfi.i~unf'1 LL'Vi~~ 4 v.ti1r1.11ui1c:h1nu 

LmtlJTIL m ITT1r11lllll ui:9irnh L1l Bl'\; il" •II 1111 Lilll9i'll 

(3.4) "11111iiin11flllfl1ll 1H111h• LLiltth:Lilll • 
1.h:i\11liimw'll o• LLlllll i:fo L VI 111 un LU ll 'll o• 1m • m1 

" Li'.Jll i: V< ~ L vi B 1iil'11i°1 n11J jj U~ 19i 0V1• ~ 

tl7ti\11liimw 

(3.5) i111'Yi1 Lil'll I'\ IJ1u1miw11'11 e•11 ti1 VJ1 ll~ oi o • 

t11:willnllh1mrnLn\ilL11\ilm1mumall 1.iuri Hmii . ' 
l>i111• \IU1Vll11L\11!11TI11t\UlU hJwV11J1~ iimJ 

B"1HTllm11J~ LUlloill 
' 

(3.6) 
"" ::: d ... ... ..i d .... ..i 
\il\il \ilJLmDJ\illJL WilJ LL1J1JLl11J ~J\1111'1 ffiHll1ll Gate 

Station 

(3.7) i\il hii•"111il'1~1h:~1~~1llm1tln;immillloti1•~ 
•vi o'Yi1111'1~m11111J111LLa1llmmLii111mri'1111a'llo•n1'll • • 

(3.8) i <ii 1 ~ii"l::11u1Js::Ti\1.il u fl "fl7D~if~ lil ua::'Yli'~ UHu. it • 
lmum1~1llvmv•1nm1~1• ii ll1m•m1 

(\-l.1E.l~"lfm Df!11rn'llti°J 
HD1"1un11u'Tv11'l"1fl1~n11 • 

u~Nn wlu11~1Ul"1flEl ihufif" :HufJ{il LElll.~il 4 'il1r1fl 

~
~·····-, c. 

/. .. :.:yf.\~~:ymf. ... }.0'1J.~.~-'.1'.r .. 
1(11'11 < • ~ 
'-·/1l1!LIWJ1'1 HTI\il1fllll1W') 

E ~. o .. l~l_ j ~"ll~ll~'lJn.11~JLL~"1~0IJ 
~ lJ'l"H'Yl LEl\.L'Ylfl ;?1nil ....... 

• '. i'll11111J 2560 111'1 1371180 



.I ' 011•1ot1 3 (010) 

ntJan 017"1•iJ DO nmrntll t\'111118n7tt1tJfio1110lft 03J 
' . 

1 I I CV ... 'I ... "' A.f' ~ f' I "" I I .d I I SV ... I ~ .:' .... :1, I "" I f' 
1onon11t1Dl'IOTI1'll6••3J'll10ln1tnl·m""'"""Tl'ln7•m'l'l3J71'l1Dillt17""1J0701 11'1'\0tl 4 Lm1t1D'll10t11 (t1E?MTI1'll~ 'll"Olt1EL'l'liln !1"1., 6 Wl (UHOl"l'lo) OlOILOl'ilOll'llD3J91D'il1n'l1il1 (Tie-in Valve) • • • 

... CV .... llCV .......... "'"'.Io .... 1-•""... .... ') OA 
111nl'lmm11111'13Jm'll (Block Valve Station) t1 3.3 !IDO,.llllt1El'lom'llfi"3J'll191L!'l"t1 3 :uno mim u9lt1. 'illnl'l (3J'l'l1tm) uuo!'ITI1"ill'lm13Ji;i" Primary Gate Station) m1tu:.,1m"m' • 

. 11•t~:~~~a.!;r .. " -:~1'.\11!~1~~~Ji'~1~A:~~!rl'!!f!l}1Jlj~v~ll'.l~fif~·11::~,·. :•~1~ri~'11il~ro~-~ ·· ·\~!l'IJJ!l,'f~~~i !\~~~{~~~ .' ,, .·: .. · .i. J~fll'~~; 
(4) 3J19l•n11iJ DO"" nl'!ni;i D UGi L'l'l91'i11 nllOlR l'lt1 

• • • 

(4. 1) 

(4.2) 

«1" u a:: n1'l ri D ~ "1 Ff n 'l'ilJ 

li'.i1'1i'ih:uufoi;1m11Jtlaa.inu01aa01 24 i1 tm 
u1L1m Gate Station 

'171 •HEU LLNtU170fo i;1atJn1rniJ DO n \I TI17~11 'l'I ii • • 
11 El'1 ri1'lf atJn':i nt'i:l El '1T1uDu'il11 FJ ff1v.11fl fl a LL~:: • • 
atJmrnmufirnw~o~~"iAi'~ Gate Station a rho • • 
!'llhrnua 

(4.3) m1•trnum1uHUlJ7rn"J1noihu1~n1.1~1u'1'1tiotinrio 

il1'lf v.1El Hcy«nHrn1 i H1 l!11r111 EJ'1 L \;uii af111" LLL'I:: 

'l'lmmll"JJ t milwnuli'o1 'l'l"'m Lii,. .. 
(4.4) tl1:-Jl1!¥1JTI'mf'lrnm11J·b1Jfl nnu'l'lti1uo1u 'l!JJ'l!u 

• 
wmutl1:n num 1~ n ci1 n NL~ u o'lh u trn" ri ao" ua il1 'II • • 
~,.,Ill l'ilii• m•lJ~ 111';) ri "1 'II Lii" m1lJIHU'l'\1un1J • 
11u1ti11riofi1'llll"1J'l!l~"J1ao Lmom1 n1Jii'o'l'l1n 

'1'1ti1uo1ulm:~11iium1riowf10 tlfutJ10 'l'l'la 
• 

m:Yi1m1LRu1nrn"uu~1n11'\ttJhrn tu~i.1~ L'llu 

m1'll11uu11onuu 1vlvh tJ1:tJ1tmilwn1tluiu • 
1 UL'l1~1:uuti ntiofi1'llll'71J'l!1~ i ao LLli'o 1 ~m1u 
1homt'1 nmi'oli'~ 1 iiiL~1'1'1ll'1~tl1ttf1uo11.1~a D~ 
7:::EJ::L 1 ~1il1L i°t V.n11 

lJ /l 4.~~ .. ,,< -
(\.l.1U~"lfuf Elf111dl."lftf) 

~~1v.1un11u1~11lA1.:in11 • 
u'iM°'Yl <iluu~1LuitLEJ Eh~itifv. tnuafil iD"~~ 4 ~1ri'i! 

~ 
~ 

J111wmit Acw11 'l-'11\nt 
""""""]'"'"'"""'""""""""""""""' 

(\.l.1Ufl1ffiYl.,'I~ ~fl~1'1Jit1fl7) • 
~ii1v.1tyn11~.:iu1~i:r u11 

u7,;'fl iDutifl 'ii1riil 

tiv.11A11 2560 'V\U1 13a11ao 



.I • 
onn•n 3 (om) 

ll•U'"1;.,n11iJ o• n" LL il •LL ii'! '1 om n 1:fl1J ii. LL 1 Iii a o IJ • 
fa1•m•riori•n1•rn"1J'lf1mmui,.il011Jo01•mrn,,m"111Jn'lfiilllnfatiuofa LL~•il 4 u"1rioti1•i11 (riori•n1'll~ 'llil01rim"11iln ,,,.,.., 6 d'1 (LL1•ili"""l ~.uoivG1L~o11Joiov1n11;h (Tie-in Valve) • • • 

... "' .,, I I w ... ... ... .. .... RI • .... 1R·..... ... .... 1 . A 
'il1nilnimnu011Jn1'll (Block Valve Station) fl 3.3 '21D•1:1J1Jf1Dll•m'llll111J'lf11i!Liml1 3 '210• tJ•,.fl u•m. ll1nlil (i1J'111'lf") ut1•l'ln1,.il01'n11Jlil" Primary Gate Station) "'•t1•G11m"nn • 

·f~Wli~1~~, ~{L'lft}l'lf'il'. .1 _ ~- 0~1tii~n~tbJ1'.wml~~~Q !J1111n;~t:1!.t~~.n1!!fll~J ·: 
(5) ., ,. 01'11 D "1 iJ ti LL il •An ilJU il 0 lil n ti ft1'11 .. 1J 

vtttn•1utljjuGlnu 

(5.1) 

(5.2) 

(5.3) 

mrnm 1t1iim11,fotlmmil o•n11t111m1u1l111u flfl a . . ' 
~I t'\l.11:HIJ \ \ILL~il:1h:L1ll1'lJ 0••111 

mufl11 l t1iim1"1n•«ouwmvt'llD•tfl~D•ii o otlmm ' . 
rio11 ll1m Hujjuli•1u 

ii rn::~'il11 ii. un1"!i'JiEJ11 U.'lf:JJ'ri Eni1"1J~~1 'ii'EJ~tl!ju"1i 
- .r .i•ll 

if "1 l i\'lh:uu'll o "'llJl1"11-ll1!11•1uu'1L1ru~!11m1 
d . ' d ... 

L 'll El IJ "1 Dfl El LLil:n11"1'1\l HD1J10 U I 'l!O IJ "11 U n17 . ' rnn'l!LW 

f111Jfll.J'1 Lill L ,\' ~U!)0 U'l•1ll111IJ11iatJmmiJ D•rlll 
, 11 'II , 

au.i11u 1'li11 n.iiEJ t1mnihnu w•Ln1ihnu 11'111.i11 • ::; ..t'ddo d I ... ~ .. ::. 

nllL'll "1TI\l l1fll11 n-nt'll El lJ fl D TI1El 1Jl1H\"1 "1• 
d "" ... d "' .... 

L m El• mn m "1 El\ILLH.i • L 'll"1t11•t11llfl El1\l1n "1 Elll"1TI u 

ii m 1"1 '1 v -1 "1 n1'l!L11 ~ .i f1tijju~•111.i 1 u Gas 

Detector !il~Ellil11~1 
~ ... ..r d.d 0 d ., ::; 
num11ruvtlll1flmm1.inv11omEJUL'llo1J vt1EJ11m 

v .,., ... ..i.,,<oj, .......... l,.r..1 .... ' 
t'\11J!J t'l~l1 LIJIJH1\ILnU1'11D•t'll1l\1 \ITI1.lfl"1mil11 • 
T"1ut~"1'1J1"1 

R, d-. -
....... ~ ....................................... . .. .. .... .. .. 

('1-L1tJV'l".liDJ Elf111CU."1itl) 

~ihu1an1"lu'7V11"l1ri"l'1n1'l • 
u1li°'Yl ~uu~1Hl'1HU ~~nfl{u :fiua{il L5v.~i) 4 -.31rl~ 

~. ~''~": ... !'Jl\"'~ ... ~-~".'5.~'i:'t. ...... 
' ~\ .. &, NTI c,~~,~~'1H ~Ci~1flJ:1~"l) 

\ co.,tkf ~·Inu·uyn1'lff'1U1~flfl:JJ 

c~--~·1 
u7li'Yl L5uliri ~,n~ 

~· 
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" ' fil1'i1011 3 (filil) 

l'l;tlmm1m1ilo•n"uo•uril11~om•11uiiou1f;lail1J 
f'" I I CV ... 1 ""' 4 Al'~ fl' I"" 1 I .J I J nr A I 'ft ..:' .... .:: I ..{ I I' 
Lfil1on1111ol'lon1'l!11111J'11!illl11l ""fil1Jilfill'l1\ln11m\11Jntiill'ILmwnui11f;l U\1011 4 1'"11101110111 (rrn .. om'lf~ ~m1>11101mrn 11"11>1 6 "1 (u1of;l"i'10) mo1Lfil'1fillt1D1Jfilil'11n'l1ft1 (Tie-in Valve) • • • 

""' W .J I _j CV A ... ..J ""' ..... I a .... 1·'.... ... .... 1 0 A ll1ni'lni"Fl1UFl1Jfl1'lf (Block Valve Station) 113.3 "1il01<UUl1il"on1'lf11n1Jt111>11l'l"l131100 U7lt-11 u1>1n. lllnf;l (1J"1ti") u1Jol'ln1m11>1F1111Jf;l" Primary Gate Station) "~•11:fi11'""m1 • 
~·,1i·:~11n?:!l'P1c!~il~~,lf: . ii)~1!1:t,niJ~~11¥@~ ~~ ri~ri~a~ 11,~rnP: ·" 

J' "u"" ..._ .d .... .. .. 'WU. 'YI {llJ!ihl1l\lil"i1';1 H'EllJ7El UL "JHl 3J !il1 £Jn1"iL Eln'IJL "j[J 

~ oo ~!ii hiii il1111"0 iiu ~!ii Ail '1 u i:hio fl11lJ 110: 
~~nu ~.r fftyflnMrn u. 1u Iii~'" 

I t11 • .,,='>• 
y 

''"''""'~•·""''a t ... ~ ...... 1k..i-.. 

~tl:fiu~o1u~oom11J~o111m:~fil Film badge rio111i1 
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