&,\EM‘D@Q@)’}D}S\&MOA dgt'ls.\(a.h 100 #ayk&&uwjej:\u\&i)ﬁa

A

- -

r “lg—ojll
' yarmouk water

C-T-W-2022-0080
d,gus.éelai~~ #a\*&b&#ﬁ\geﬁu\&gﬂ
Qu\ sladily L"SJ:\;J.-“&MC)A

Ql.ha.“éﬁljj
YoVY
M\@&ﬁwé}awumm\kw\ﬁ gllaal) 48 g Al a0 ga A

Y. YY/4/) 05 sall

ag rlua ﬂ@&\lﬁhﬁ\oﬁé\)ﬁw\g\ﬂd\w‘&&Jﬂﬁﬁﬁﬂ&yﬁ‘
YovY/a/Yy (a8 gadl glag N

& ga_ll olaa 48
Gl sidall g clgUanll 4 paa
ANy £ Ld— )
http://www.yw.com.jo

C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

Gl giaadl

;\_k:d\ 6 g—C

JJY\ cj;j\

sl S

U daall J g2 clagla

|| ;)';M

(38 ya e ) dualadl Loy,
cialall Ly Ll
Cpmadliall Cilaglatl)
aldll Loy ydll

&l e all

ialal) g daladl Cilial sl | Luelall ¢ 3all
c«\J}uJ\ :\.A.Ml\ u.nd\..m]\ ;)'.AM

ol o 5l

caldalaa

C-T-W-2022-0080




;.éula@l,.é;\:js\f\hu‘}a d_.,\t'ls.\(a.h 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

Js¥l 6 3l

A oL o
r clg_opll
q ' yarmouk water

C-T-W-2022-0080




gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

slas 3465 OO

GLE:J\ \J@_: Lﬂ“):\uyt-i uaha.x;‘}“ 95}3 uAu.LtC\)M ‘;’.ﬁc\jd\ gM\ C)L e Oe h‘ﬂ}A‘):d\ a\:m 45).& u&:u
Balgd 5 Jomdall 4l (g domds 5 Cainalll Balgd agae Gndaiae slazy @ JLE — )l /AL e dxal s
sl 5 gen 3iliy e Jgeanll oy sy (ABaaa 3y sa sl Alal) fuill) (g ladll Jawdl 53 jlaill 46 2
—:adll) da gy 3l Cues g Y YY/9/7 381 g4l ;Gﬂ\eﬁc\,\mwb\gﬁs\

aiilae ge AL -
::u\ sl 2;:».\3\ uA-I aviall d“);g AJ\AS . s 4
Caaill 5 e 4l J‘“: il dadlidl) 3 g
GL"-.’J\EM o5 Cl_\m (J "J)
pSlia) £ 9 s
(Ve) ipagobis duald | 4 (%3) | bd yaad g
Cove ey | e | sbeasgoae | Gaaided| oo Hole | CT-W-
Qs e ras alial | O 3830l | 2022-0080
S 552 ) idsaa
lall sladly

DY AYY/R/10 58l gl el o gy slose L de L) slnall g gl 2 50 AT V0
OBl (e e (e gany Luaiiall GilsUaall ial Jid (e ia g all i v/
slaad) a5 a8 5 a5 ae oSl | Aipal) A Aoy (Bma Slid o 4,80 A (8 5y o palliadl) e v
L lelanl) (ads e glee 431 e J sianll @l ga ) olae 48 555 )l dxal e glanll aniilll & 5 (e Ao v/
02/7246859 :p8 ) (Sl 8 5 jaall Gliaa ) ddase dilie— Slary g LS - )l U () sind) o
ashraf_bataineh@yw.com.jo : 5531 Jaa¥) )
http://WwWw.yw.com.jo : 4 y&ll i g yiKIV) &8 gall
YT AV s cails ¢ Antadl oyl eigal) Auial) 55l A pae et ae Jeal ll
ARRAVAVAR dﬂ\}oj\ Y e eUaxlly Aalall u\)mm X s Al v
Ay e (3l Ledant (535 sl Al sl 050 = hall Bale) sl eUnall slal) o ga sl olse 48 81 B2y v/
S5 Laga gllanll ddle gy e o eV Jsal v

Ay Ui ) (udigal)

C-T-W-2022-0080



http://www.yw.com.jo/

gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

C-T-W-2022-0080




gﬁu‘owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 JHBQABA.JMJ@%M\&J)L&

B3l oo padl AL Ly Al dalad) g ol g clalaill iy (C-T-W-2022-0080) pby slaall 5983 e 5Ly
Jl&.u'ﬂ:l ‘7\31&3‘ DLQSL:IL";):\GJS\&MQAJ.J&SJ?L 1) #a@ﬁQMJ?M‘&Jﬂ&J}LMFﬁi Q\u.\ﬁ

uaadl )aa gﬁz\.'g.\d‘ Clda) gall g da g pdull

Ydll G2 gy Y oYY/ e i) Lagy (VY ) Bl LalB (2 ) 1A Sty g ol il

a5l (o gdal)

A% 518 (gl o ) 1igy Allaiall cligdill g e Y] ABS B LS i / Ulosca 3 iy (

( ): el au

: e_'?&\

( ): &) gmmind)

) sl ( ) s ( ) sl 340 ( ) . oa

D (s e (oS Al i jal) e (A Lagd () B sl

C-T-W-2022-0080

(!
"
(*
(¢
« - Jaada
LB ) Al die (sl jally (38 Ol g Jalsll g gall) 138 L O g L)
1



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

Gl ¢ jall

C-T-W-2022-0080




gﬁlﬂ’b@l@é}bjﬂ&um d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

glaal) B Jsial) cilagles

M\jaw\jw\u\SMY\d\ \}}Licuo.uu\)[ \

sl i Cilia s elaall cilaion ZS o a5l 23200 ALl 4ie adial) i jall Rsnd die dgaial) Jlo Y
i ya) dafiny G B4 5 asial

ol g1y o g ALK dasdl m )l e L gy g e s A (VY ) 0o JB Y (lasall Ol juBae Y

38 sall el V) o Flaa pdie Al delull sbal HSA) Ol gl e G el 2UWY ac ge Al 8
YOYY/4/7)

Q\JM\}Q\;«M\L}M d}A‘).\S\bLtAAS‘).w &

C-T-W-2022-0080 ai, sldaall o

....................................... u“sm‘eu\ *

............................................. Olsidl o

d;m‘_“ic @3}.\3\} k_i\;u\ &J.L:}A Jpann u\gw ua.n.a;aj\ JJM\‘;@M\ 6-43}

N gaal &Y

(s A 25l ) Sl AS AN (V3o ) gl (s ) JasS Y 1

@) oabi ) i (e A gpae e lelaall 4 a5 slhall S pa g Ciladin (yo KU Gualliall e |V
JS) e 2SN 5 (AN 4l ade Ayl ghuse (alliall Jasdy g slaadl (8105 o) pd e dadia o) (38 5
LGl

Al on say 5 paball Ciladaill g o) gall gl agiiia s albae il 4ie Ll i) ailial) i je api yoiey A
4.95).43‘CJM\}&M\B‘}CJOJIJ})&%M}&}AJ:\MDL.LA“.S‘)JLSJ!QLIM\ <l Uaal)

o ga ) olse 38 i anly OYUSH pren o285 4

(OpBlaiall s Wi Aol 5 5o 0 (gf 3 Llailly A i) s sl) Ailiadl) dgal) oa Ao W) SSladll )

& ga_ll laa 4
Gl pidial) g &g Uaal) Z\wgu
ANy £ Ld— )
http://www.yw.com.jo

C-T-W-2022-0080



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

il ¢ 5l

C-T-W-2022-0080




;.éu!a@l,.é;@js\f\hu‘}a d_.’\t'ls.\(a.h 100 #b%k&*ﬁj@ﬁu\ﬁjﬁa

daldl) g dalad) Ja g il

Cragaiall aa Blasl) g <ol Uanl) ‘?A Joaall dalat) Ja g il
(QLiy) Jas.u)

Tos ys ) 5 JasY) lelanl pgniall pe 8ol s ilelal) 3 J sl Zabal) g ) slaie) o - Aaadla

) g dalad) Jsd 50 5 g
da gSall clpUandl 3 il
Jagall A glaal) aie

489 4o & _ dalad) Jag )
SgUanl) 4 e daal e Lle Jpaally o Qg.muaél.'uﬂ&sj)

(b idall g
AU & 5ol Aaldl d g il
YooV OLAG

C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

sdaial)

(<l ) L) Cpunigall gl Y U e e A o sall dall (ge Apadladl) o g ) o8 o L&) &3 a4
Lgalasinly (o ga g (31 (8 Bl (il gil) g Aaait) e e DU iy Blaed JlA0L duaradie dial Cudld N
¢4 danal) Caglall g Jeall g 3 e Tolaie )5 L (5 jraall Aal) cold Lpunigh) g jliiall 5 Jilaall o lisal

- ST ey o jliial Ll Lalatin oSy

e salll () sacbaall 3 yuad i o5 Siall JuadS f L ddasendl JLadSU LDl o 5S35 ol (far Ja g il o8 )
Aacaiial e 8l A5l 2 g5 )

¢ A 5 pall Apalail) AlSAY) mpen o (g sini ABAS 5 D0 e AT 5 ) JA) 58 73 saill 138 dlae] (e Cangll o) S
138 Cildaray s A site Ay ol il i g sk cn dpnigh) JiY) i Alaall Qi aas 8 Laladin (Ko
Qitajosmx\QM.'Jgcds.qw)iM\g;udgwsu\*m&éjdm‘y\@d}u\ﬁg@yﬁ\
b dpaall Jlae S &1 s Jsliall J8 (e Lgapabiaai alae) oty oY slie Jaii il 3 sl Lilia 23 sl 128 ) 65
ASlSaa g el

Al s Cullals (3lat Lad <l 5LA ae 40al Jaall caalia b I Jaa D

SJ‘,BASJHMJSS‘MU”L@“U{W@A@Q\M\&MUP‘ Lﬁw\wj@\éﬂ\ﬁ‘)h;\hﬁyé\j@j

ol iSaat JLas) b 38 A ) UL e (o AlaaSle gacalad) ala25u 73 sl 138 sliiely om s
L ada g

e O L a kg ¢ oanl 5 AR5 A el 0 Bsm  aliall i e QS Ganiai ds il Lgtipmy S8al) 48050 ()
Al V) ¢ 2 giadl alara Jas Of a8 g Aalall o g il G pas ¢ Balall g 5 il (e A DU il slal) ) 0]
zenal Ladie 5 ¢ Aalall g lall o coVIall (Blaty Lo | gt 13) Al o gl JUal 23 sadll 130 ediiiuse Sl
L s Al a3l 288 13g1 s ¢ () el i) 5 (3 st (pilals Aalad) Ja g il 5 daladl Ja g il de gama
e g CuladIAl) yad Al U dalad) b g il

"
C-T-W-2022-0080



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

A alald bj}ﬂ‘

AIPRENY
gl

¥ £ 3ad)

sl Ayl aac il 4pailal) o g il (e W glial a3 gall A glial) die 50 ) sl Laladl o s i) ) 14y o

(sl Sl / i ) LB (ppatieall

Jagall ;UJM\ i
PRI

CnaBliall cilatedl)
daldl) Jag il -
clibyal) g LB 5 cliladall g o ) g ikai

/ yasall diadl e J oV ¢ yall Laia an gall Al glaall i 380 e o 3all 138 yiing
C Aaladl gyl
@ﬁﬁjiﬁujﬂqhw\bjﬂ\J\}A‘%cd:ma_":}i;Lﬂj;;iﬁhb;\wl:})ﬁd\a&‘;jaﬁué;\
el Al e Jhay ) il 5 Clmy ) el (3 adll

C-T-W-2022-0080

VY



;.éula@l,.é;\:js\f\hu‘}a d_.,\t'ls.\(a.h 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

V¢ Cpailiall Cilagdatl) i
Y ¢ eUaall (3ili

V¢ Glailiall (a g jo ai g dlac)

V1 slaall Alla) g (a5 jall ai

V1 (YW ) Clileal)

Vv Lalall b, o
YA Clilasall g ClEEY) 3l z
K aailiall (= ye K Z3sai | Vg
Y. Gl Yz
YY Aoallial S 735 | Yz
Yy Jiall BB Zisai | E g
Yo QAN (8 488 73 gai | O
\& (i) WS ) oY) Glan zisai | g
YA (laall AU ) gl ~Slal aa z3sai | V7
Y4 iallady il zisai | Ag
¥ G AY Cladaly 3l J A | 4z
vy dc siaall ciladally 3leie I3 | Ve 2

C-T-W-2022-0080

'Yy



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

Omabliall cilagdadlf ||

@aﬂ\)ﬁuybu&t&\)ﬂj;U:ud\C).Laucu%?\mw@bﬂ\@u;\ﬂ?@ﬁwﬂ\uﬁjwu&” (\)
Rl daall (el ady Jilie 3 seall ae e gl elhaall 35 (e A e J sanll ) ey ()] duailial

—1 b La B g sdiall 13gd land) 3ilig Jadd  (Y)

c\_haj\ 0 g2 ‘JJY\ c);j\

o il Qi Ul g sl

eUlaall Jsaa Cilatlas G 4 3l

(A8 pe e ) daladl lag il &l 6 3al)
cAdaldll kgl
Omailiall calagdatl
Lalall g ydll o
Glilasall g QLAY #3lai -z

Laldll g ddlall ilaial gall  Lualad) ¢ 3al)

1 gud) AdEl ualid) ¢ 3all

el Jglas bl s 3l

Cladliall gbjf ﬁ.ﬁi}g Aas |

1@ gl aal 43y jha
oy (g ¢ Joall @8 50 55l 30 s o Aaliall o3a 8 Gl AEYL 2y (e e aai(Y)
il 4l Lo U il shaall paen e alal) 4iis 5 4l guse o 5 dndiy Jeany Ol 5 4le
Janll Cagpla g ¢ dlaall clalall yila g g g pdialls Adninall g plall 5 Leala medlhy G5 ¢ el
e el aag e il el gl ¢ AaBliall dBe L ) LAY ) seY) OS¢
paty allial) o siy g ¢ il 138z jaall Auailiall (omje z3sad o (o all sy 2
saxaall GSLaY) & Lailiall (33655 a8 535 (5 Al (3aDle (515 Jlan) g CilaasSl) Jslan 5 23 saill
REIRY
ol s Tady LS 5 alE VL bkl Jglan sas o) Ll 0lA Lt )5S of i -
s Jaand ol Salliall (5l 13) 5 ¢ Galiall J (e sllanll (3305 o daaad o JBS) Jsma Y -2
e (b G g dlld Gl ¢ ladaill sda (e gl JaT 1

Ol s slanll 3520 5 Clalarill 038 8 sl Guall e duza jo a0ty o paalliall e cany ()
AUl Ola slaal) g Uilal) e a2l Jaidy

LSS ) piliall () sie

e ql sl o siall g pmsall iy gil) S5 AS 5 51 IS T8 abliall sLitia a g
f.)-:wwuw\j‘upmi}éyg\wmnmwgg‘umjﬂwasuﬂns’ﬁs -z
Al L8 5L W Sl s Gl ¢ Ll Ly

V¢
C-T-W-2022-0080



lall oladly (g e 3l Adina a JiliS3 pla £+ v kB olia bl yadd g a3l gk )
JM\&L\A\.}co_)Ade.‘ud\@M@Mémdﬂj\z\:ﬂuu\éﬂeﬁd\u&ﬂ\@dﬁﬁ -a

ALY @l 4 &5 o e g ¢ Auailiall 8 Jaall (adlia) o) 5l Saa e JiaS Galdll &
Y G Jaalld o je iy (e 3l

O bl (V)JDA Laalll s 5 Lagsss ¢ glandl agale oy ol Gl Cpualiall VLY 628 sl
4l Qg 2l (aliall Ll ¢ (sl Lagal dualiall A da S olgiil o elanll Alla) G )l
el o g oY) laa iy O ey ALK 238 4y)) Said Ul
g sl S 13 Ay LBl 5 rapat mdliall 1) by (5 a0 iy f i slan (51
L Cilaaail) s3a g Aalall Clial gall o dudla¥) dalall o g il Con san

O JS S Aal) Lt e ol Jpan b 3 gl alal mlial) L g ) sl yiias(©)
Lngail) Jlae Y1 IS Jasii Ll 5 ¢ aaluaill A8 5 nia s gacay 3 gl &l

. (Preliminaries)

rolilY) i (7))

Uaset s i sil dala @llia il g ceUand) 3y A (2l ol Gulill) of @lin G 1)
dal e daiaal @ilelasl) daal Guni ) ) Jha callay iy o Gaaliall ed ¢ ellaal) Giliy &
g e all (V) oo Ji Y Lay elaad) idl asall g Uil Baswy e ga (8 Qa4 3) 5 a5l
Jie 2% o s Vs ¢ elaall (pradial) (paliall apen e <l jludinl) e Ay a5 58
,uz)d\ﬁaéﬂaq;d\mﬂ\qmq&bﬂ@gﬂ\\&
roasad g 1l(Y)

slhae = JAl (e dile o side il s SlalSia i jall a3y
D& s palall ( )
o Ledle] b daitiall cleUnall Aiad saaa3 g3} CleUaall (3 gia 8 53525 Jslial and g
g1l sl s Ul 5 ae gl J ol &l g elaal)

Sl dsalia ) alay s (o 1Y) 3 s e pd (e 6 O -

Sﬁagud\bjyj‘wu‘wgéﬁijwm s A dle (g gl s
AT Gslul plal e slaall

oasall AWl 3l (A
Gl (a5 4 day iyl 138 Gans S sm ¥ g ailiall Lo Sl ptiall (m jall ey
55e 8 1Y) gyl gl g e e il Lasy (0) 3yl 4y 5 g3 aliall e L
5l 028 (e Jshal o) il 3 ezl

\eo

C-T-W-2022-0080



gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

s Aailiall jaag adall e (9)
sl sgenday i el s o ai I3 Y] Hlally o el 2 Gailiall e
sland) Alla) 9 a9 o) andls
‘ sl anii (V)
JuiY) aldal s gas 3 jabiall dpa Kall GilpUaal) Cilanlad Can o Lgan il § Clalliall (a5 5 Al j0 oy
| laglal odgy Al 535 3] e ()53 Oof pabliall 3 (s iy 5 ¢ Ao sSall
: g al) (3 gl ")
2\_'\;115‘DJAA_J:_u)&u\uxujb\ud\&;umuuudu)\&;uaﬂ\@hj\q\ -
j\JL’a.n\X'\&)mdA.\zA?.\.}‘sjuhj ohﬁ\ﬂ&hjdsu\.mchd\%d:wdﬂ\W\
_ A L g pUaall Sl &l
Mjuﬂ\@uwﬁ\ LU Hrietd ¢ OLIKIL 4408 )SJA\UQEDJYL} O sSAA aaad) (alil) 1) —o
dwﬁuwﬁhw\wﬁ\d\‘ﬁ\cﬂﬂmmﬂ\
\AJ&AM\&}M\UJSA}&M\ ﬁMUcmw\uM\wg\@&;h}b\ -z
. u=adliall
S el (b La) Aaidal) A5l Bay 4dlé ¢ 2 sull (4 ).\S\}\A.u)mas.\eluasw\u\hjb\ -3
Lags)udgsuu.aﬁm‘u&:jcd‘)AY\;M\Jﬁé&&u@ﬁjcw\ﬁdﬂ\ﬁjm‘
Qe 33 ((sUaall ade Jial 13
- b L ) aiaall Aiall ¢ gud llsa sl A slin 8 ) gy iy iy el alE 1))
) ; o j‘uz)jd\uzé) -
) RAY) Gualliadl el g ds lall G el Hlawly duilinee Jgaall 48 may jland) Jaaas Y
BAI 3y (el Aad e B 51 A slane Jaanl) any iasall Allan ) Aal s o Ay
(bl
oo LS ¢ Cilagdadll 038 3055 ey dile e (e 6l Jlea) S Lgiay daidall ClpUaall Laad Lading - (VY)

Jddseu}cwuaj)d\dsbmﬂ\u)d;\.kd\dh\}mjiﬂ\d@‘}[\ebe&\u}}m@mm
LS 613 (e (sl Sl Coalia dldae 8 s ol elaally oy o] (ailin Y (080 o 050

((<YUS)) ) clilaal)

() S ) 1Y) Jlasa
;M\d\;b\.\la;@)u\c_i‘)bw&y(\i)a_).ﬁd)\adsﬂ\tﬁ).uejmu\cwu}w\uashd\és
g 3sal Canin Shall A8 o 5 e olaY) e el cnlia ) iy o il oy ¢ alaag S5 5l 4
aAM\mdbuJJ\J\@Mm)A\d}J\L\UsJAM\UM\\umu}&j‘@JA\UM\
M\ua\)cygujd}w\g;uﬂmu@_ﬂj‘ummmmw}nmmudh}d;w\@
MQM‘QM\;\JY\UM‘%&&);‘:}\ M\@m\cgyunﬁb}\udw\udJ\q)
G sl padliall 5o Vs ¢ elialll ) g s 1) (5 99 4uda yr 488 pal) daliall S 3 j0lian Janll aalial
Ll (msai 6L ol L el B

C-T-W-2022-0080

0"

1



lal) olaily (g sie 31 Aana (pa JiliS3 ala €0l olpa bl waad g pdii) £ g ke
:( sl Al ) @ sanll Zhal Jaa (1 9)
lpall AUS ) gl 2 Mzl o ¢ i) alusiy Sl 4l vie Jasll caalial iy of Jslaall e
ol sl JlaSind 5 gaal) 7S] Jlae | 2,855 4l Glanal ¢ 5 jaiall JladY) dad (e 940 Loy (
o e iy e 3yl (585 G s ¢ Aualliall (aje Gale i lgile (a seaiall 3aall 4 slladll Llpall
codlef aie b siall a1 (jlaia J5all aled Jarl) Canlial A 238 aglusiy g ¢ )Y 8 Jaall

daldl) Ja g il
. glanll \h&y.'ay&g#\@a\g n
Janll Calia cildlia g dalal) 4l Cliial sall / Gl ¢ ol 3 ela WS
:M‘JJM‘J'LGA. [
AT 3aa Al a8 gal) (8 Jardl L& s Jlgad) 130 (198 Cuma g Aol aaS ) Miall Slgad) Gury O JslBall Ao Cpaty
1Alilan a L o LagalS of LT gf Gl &Y Jlaa (B olial 43 gatall ) ) g il ‘gal) 4l (3 65 0l g <8 g il

a5/ S / pmal) ilsa asl) <) i ol Jasall | Addagl | B0
< slhaal) 5 _yadl)
diide Auin Jiaa | -
Jtiall
vo V| oA Enaa dide dwin Cudiga | -
— -
A8l Atia udiga | Y
K
Yo \ o Al 4l Bla |-t
Ao gia
vo 1 o BmliE | clw | 0
o gia
dale 4,50 o | -1

s Jstiall (pa 4y gllaal) A8 gal) Sl u

s CllSH) s Cany ) Jaantl dealdl) A8l A gal) g
Aot Al Sliay g3 4L Adlaall J el (o W g eUanll a8 jlen¥) Jodaty Aalddl 5 (/) 1) 3alall (3adai Y
S sall sl s

v
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

ddla) Aald b g

2 ) (A GLaSl QU8 o) 33k Jead) Calial 3ag g Gl s 250 & GleST Jgan (833 )) 6l 2 gl aaes -
YAl 5l Mo e (Al ) 2 gidl jlasd Jaaad ) T/Y ¢ a8 salall Gl adle g J5laall ddlial ) Sle (o) a8y g
slhaall 13 e Galats

lede G381 sall aia 3 52a) (parm 4 sllaall Jlae Y1 2yl sUnal) 2310y 8 adiall Jaad) geali s ol V) J5laall e -
50 A Y1 5 dalad) JUiY) 55155 W yaeal il aseladl) 0585 1y Jaall caalia ) /5 g biiad) Jid O
Ouy &gy ST ol @l eUaedl 138 8 e jle Ay gadl Cag ol (i slaed) 3ae s daalall y i)
s 520 Aailacl) o g ) ) ki) o oS saall Colapaai )5 Yo v 4/3/YF G5 YV EQY/V/T/OY db el 5l

elaall

ode ) LAl (A< gy Oy daladl JWEN) 515 cilial ga g iladdad caa gay (9SS ragl) sas) g Aal) Jlasi VL
AY /Y)Y By g g oliall padg Alae QS quun g cilpasl) Jgang 305 o2 Lo un g LT okl el o cra 4 gadia
a9 Juandl dla‘é&a:ﬁﬁyd\ Glabial) Cuua g Gladia (1) Laxe g slally 433 yal) g ya guadl) JAgy A5L88 g Yo Y 0/V/Y &k

NS g Aaladl SN B ) g daglill £ ) gl B ¢y 5Sy )

O Al Bg) p ldaal b Apilgdl) Adlaal) G e Ay ¢l g ABDMad) <13 dpan ) cilgad) 481S cpa dall) Bg) j jldaa) Jliall Lo -
A At e Al o) Jgtall Jaady g dpinal) cilgall asea

YA
C-T-W-2022-0080



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

Cililasall g LAY 7z Mad -z

Aadlial) ol s lis Gl}d \'G
Letter of Tender

189 pduall

: (Sand) ualua) Babual)
Cilast) Jglan g cildahadiall g ¢ gl gall g ¢ SBad) o g i el Liad LaS ¢ Ay Adagacal) i g AN o paiill g ad gal) 3L 5 Lidd A4
BAIL ABIAN |, L.ecvseesessesecsessesssessesssesnssessesessesnssessessssesessessasessesessesseses sUanl) (gadlag ¢ Audlliall (a8 (3alag ¢

U g Ly oo Al 3l g Wgranloati g W L) g JUY) 345y o 85 () oLl (B gall (ad (ia gy, o3le ] ) sS3all £ g pdial) Jland
AT e 1 gl eeeeeereeneeereeesesseseens 2oy el dlaa Jilha o3ef da jaal) G5 o2 JS Jady g2) (2 al) 3¢

.M\kjﬁ%wwm“u&uag
‘éigéu,,éesssw‘mughuzﬂm%wb‘@Jﬂtg\gg@Juyux(\v.)‘smmuuﬁs\uzﬁe\ﬂwuhééu
1 AaBliall QUS G T30 Y e Ja JS8 AaBlial) (a e (Bada Gl i LaS ¢ ada o) FiY) Baa pliall) S g
yi&uﬁgdﬂ‘ﬁ@obcM\bgﬁ@(i/i)ﬁéw\‘,\?ngu\ﬁ\d?\ah&eﬁ}oicu:pdjgﬁzﬁhgéw

; LV Y Baa 1 A Shal) Bl clllaial U g Lgud g A peleal g Lgaleai g JUEY) Jadi Gy ¢ B il

Ay ) B gl J o) QUS " e 138 "AgBlial) i o QliS 1T GE N Ay o ) g ¢ Lk Lagh dpan ) 48U aBgig dlac) alyal lag
oS g Ui Lad Lajla faie piay ¢ ddg jaual o 1l)

oSl adSS AN g al) (e gl ol Aasd g adl JBT J ey (ppale Sl XS aladg

.................. [ B Y 7Y SR BT 1\ PP FE>-3 3 RK' SEE™

. 2 -
s otliall
........................ : o

caald

V4
C-T-W-2022-0080



gﬁlﬂ’b@l@é}bjﬂ&um d_.’\t'ls.\(ah 100 ﬁb%k&*ﬁj@ﬁu\ﬁjﬁa

L‘jald\\‘_c

Appendix

| dal) ALE) e Mo e Gald) 13 ey m

J8 20 L) TG o ke JSGal 58 ¢ Jandl b Ll (e Lgtons coad L 35l ol sk sle

gl

Al dalall § dalad) 4l Cliual gall
Gl goluall ¥ oLl Y Aad) )

Claal sl [ YY)

Cllakaall \WAVA

adiall ym yall A (g Y

Al 3 J A S

8 asn (60)

SIS W 2 YAVA

aaalasy) o) 2l 53l Ay 6l ¥/
Lalall by il oY
Lalall Lo g il ¥
Glaial gl -€
Gllakhilll _o
(25 0)) sl araai -1
Gl Jglas Y
Y sl Sl aSay (52l giLal) £/)
FIETFAIT 2ial) 4 o/
3 _ydlaall )l &hsall s g /Y
Jaxdl aalia Jiae V)Y
sigall Y/
diall Aad e (%) 1) (25 s S ) 210 lasa §/%
Lagall -
5 yaiall JadV) e (%0) | (Adbpall AUS) o gaal) 7Sl A1S
J el aranat Clidlia V/e
; (praaill 225 )
el 5l o U e ol (V) DA | 4 J il e — Jeal) el YV
b sl
oalian e Jua( Yoo ) aldll Ciliay gas §/v
Lagall -
Sl dad (e (%) ©) iyl asll -
A\

C-T-W-2022-0080




gﬁlﬂ’b@l@é}bjﬂ&um d_.’\t'ls.\(ah 100 ﬁb%k&*ﬁj@ﬁu\ﬁjﬁa

i ser JadY) sl g ) e La gy (Y10) Gl sl iyl s yid V/A
(Y/A) salall (Aleall s yia)
aa sballs Jeall -l il Y/
CLaSl Jgan a0 JSIL m JaiYl dad s Y/V)
g shidl m
ol JilEe 2 gaall Gl AR
S ¥ Al yall dadal] dadl oY) aall ¥/
223 S Aad (e (%0) 5 ainall bl A £/1)
Y ) JEREUNS Y/)
5 Al cladall e 4 gilal) sailal) AN
Jostaal (pe o glhaall cilipalill V/) ¢
il
i) dad (0 (%) 10) |l agaill 5 o) sall Led Ley Jlai) -
Aoy dad J giall Cilame -
e Gala S e Jla (Y ev ey Gl Gkl v -~
Gl gall e ily Lega
Iy rensinaall -
(ians e LY o ol 13))
oSl ¥/\o
Lailel) 4na ,Y) ASLaall (5 518 o e Gaadaill a5l (538
Y aSall )\
A yal) ) asal) 4]
Al CaSaall dae
X

C-T-W-2022-0080




gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

dgblial) ANiS igai ¥ —
Form of Tender Guarantee

18 9 pdial

1(Jard) alua) Babud) )

Aie o glal) £ g pdiall AaBliall (o oy AlEE .. .cocececsesessesseesesssesesessesssesssssessssasesenne 1A iy ablial) ¢ Liadle) a5 a8
caglla e Meling ¢ Al e pa duablia A (ablial) adily o) o Gaii pUaadl Jag pd cuilS Lal g ¢ pUaal) 3 g Al Al o
1L juaa (18

il J gl 3959 B onrerereerenreneerenaenens floa oSt adyy o Ao daa ) Y 30 JES) e sensesessesessessesessenes iy
-t ol e ol (el Gy g alia

o2l dada sLall) Jd i (g adl apalil o ga AT el 2y A & Guaey ald ¢ aSia 483 ga (g ¢ Bl &) -
‘9\‘1.4‘95(\?~)_.104M\

Cilaghail) & (g all (3818 Basaall Jag pdll aa (331 g Lay dua o (B g (AN UAY) paual (b ) B aBliall (-
3 ¢ mallial) ) dg gal)

9 ¢ dhal) BN o) ) B 38A) AdSlg ¢ Aple plal) Alaly aled B oS5

(dnl) Ja g & can gy £14Y) il anafi B 344 4SSl ¢ Agle plaad) Aol aled B 2 -2

Ol 981 LgraSas A 238 () LaS ¢ L) Lgisle ) g Lagy (3 Y +) AIL) ALESY) Aadln Baa L) Jd cullalf Uiy o)f Jo

c OV (B g Jgarall

s ) /) 2l g3

: afsilly (i gial)

sl

Yy
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

A8al) Z\.ﬁm\ E.'AJAJ ¢ d
agreement

................................................................................... J gLl
G0 OS5 e & s pdas dalaiall JBY) 2w 8 Jaall alia 2

: (ACCEPTANCE ) Js#

4 2zl 5 Jaei¥) ity J 5l ol ) 3) 4al (881 505 Jsliall (2a yry U8 38 ¢ oLl dn 550 iy ¢ Jandl calia ()
el alSa] s Ciladally 431 sa & sl ¢ L g

- déal) dagd

............................ . -

............................

................................... el sl a8

............................. : aie gl il a el
i,

Yy
C-T-W-2022-0080



gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

CBMAY (b 48U igai o —
Dispute Adjudication Agreement

rereereseseseneressenersesesessssesersesessrsssessssssssasenenssnenensenenes & £ IHal) i g
vevressasesssnsessansessnsessaneesss S4B 1iiiiiierseeessnnesssnsessnnaeest =) alia
ressseesssnsasessanssssssnsassssnne S S Liiiiireeeessnnsessssnsesssnnnet U 9mmial]

3

resseessnsessansessnsessnnsessnnesss S48 S Liiiiierrneersnsesnnessansessal (iial] gaiaS

-~

" DAB " (udaall " Ul ani g pSall (pahy Cpmaine L LaglsS g " Siad) A8 1 ) s Jsliall 5 Jard) alia ol L
St ol e e 1588 W ¢ (udaal) g g Jgliall g Jeal) calia (e SIS Gl
slgle A0 Cdaail) JAY) aa ¢ CBMAY) (b A B Un g pd BN 03¢ ABalall g pdd) yias -

- AU sadl) o alal) qulad) Jay ads Ay U ga 4l ¢ CUBMAY) (ab LB Jag pd e (Y V) Balal) alSaly S -y

. (Eshia gl (g g e ) slitiul Juy -

colagbaSaga dS oo () -

. G AY clial) L) Blae -

ashy Ol gty asall b ¢ CBSIAL) (b ABUEN Ja g iy gAY CIBAT 5 culasl) iy adyy J gl g Jand) ualia alid o) ) -y
L ABEN) o3a alSal (8 g CUlBMAN gusaS "' (pulaall " algay

e ghaall g £ BILY) Jay ClBYAY) (b algal 413l 83) ¢ asall el ol Cpaiia g Cmaliaa JgBall g Jaad) alua agaty -f

L CUBMAL) (b ABUE Ja gy un gay A (BBaS ) (gAY clBall) g

oA ) A3 ol 8N G LAY AR g S Y 0 AN alsal daald A8 ol () -e

Jeal) cala J staall asal

Al o agd dbg

Y¢
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m &md#i~~ﬁ§bwﬁqw3@ﬁu‘&jﬂ
()68l ) QAL (12 4,045 s ) ¢

LB\ASLJc&_'e)uil\;)ﬁdé_a_)\ﬂwloy(\'\)J;\Aﬁ\ﬁémd)\i(éﬂ\)w A g piidlla 4 Y

Gaaldl 8 aJM\M\&L‘_A\&_\M\@J&G\U&L\SJJ‘}Ld\s.a‘}[\e.uel\d\j wésu.mjsl\
\JA)MJL@J\JH\FM.\@JMUAQ‘,J(\i))}@‘}?bhd)\;we)&u\u@\&hé&J

. ol L sla ot

J\Jﬁ)‘dm‘j\ﬂ\_uaj‘b_}ﬁgl.@_u\.J.\.Gu.\.\a.d\olawaﬂ.\.\;‘u&)ﬂ\wdmyuesaj‘ud_\ugl.@_\\us&.\ -Y

Y Logal pSall small A s f oS

L;\C_.aﬂ\(uds.:‘ﬂ)};.:yjcu.m)sl\usM}\L\A.ch\d\d)\;‘ﬁu}u)&u\#\&suu -y

}JJ&L&AM(JGL_ALC_&A\ Lg‘ur—\_da;}\‘)}ﬁc.;as.Iu\ﬂ\_ﬂQ}cPY\@JJQ\MS\}A}&)&L\JY\@JJ&&\

ALDE gl adala e

o A sine dua 8 Lagia JS slae s ¢ Cpy il (g Lasd 48 gy Ciliails Co sy O oSal) o cpaty -8

ﬁ‘ﬂ\@)ﬂ\%l&gbé‘:adjdjﬁﬁjw

Y ol ¢ Al Ay ey Al g laiaY) Cilada g aillalis 5 died) Juualis g Jalady of aSall e gy -0

Ol ol 4iagay Ll JAT il (Y IS5 Y Of e oy LS ¢ 0y ) 4881 gy V) gnaliine (g (51 002 £ o

O ) 4381 gy V) 48 gl A 938 3 pud A iy

4ol Lo G ) Sl 130 ) alief el sl ag a8 Jad ol el ol g Vstae Ja ol A oSal Hu Y o0

A e g e il

Ay Laasany alll Sl 5 ) 3 i il Ll ey g Laindd s siny o5 @sall 305 o of uSall Y

. e sadll 13y llal Alatay) iyl e g o Lagia (330 5 440 Gallay o

M&\Sﬂ\m)\dbmu)&je(eSMSuMJ))MJL)u;SuHU\eSQ\‘AQUM -A

dw\\&@@ujcm\)s&\a_m;mbm\ﬁj\ub\ﬁ\mtq.aﬂ\uqumc\}uS&wY\um

-+ aul) clbadually

Al Alaal) i) glas Gl g ¢ A1 Abadla (g2 iy -

(DA Aaadid) 4B e Jen o) -0

i) lad Slaie) iy of 2

M\e&ic_m}u 3a "éﬂ\@)ﬂ\u\.ﬁé}édj)ﬁqui -2

.u)al\&jmjmdh_uu.\s?.\_\s.\j\u\d\.@_..uj\u\).us.tj\&_auﬂug\cduj \)au\ -

ol Al ¢ gyl ciluda ) smal ¢ alieny Joall Cnbin g aline s Jolial) e padd (Y maw ¥ of -5

Oe Anpnia b gy 423 o A (e BRI 2my ¢ pmall e (3 8 (sl und 13) g LaiY) Auls Sie (A iy

O Al U8 (e i) dplaal) 4880 sl 052 Ll AEEY) e SOl Sal Sy -8

4 Jaaia sl el (e (8L DA Y dailly Qo (o) aaitl MalIS oSal edin Y o ool Y

\)u;\waﬁ)ﬁ\‘;;\duﬁgia@ﬁ‘BJM\M\JMAJ@?;:\?;@\sgdd\ds;quzgpiesaﬂg;ﬁ -1

uﬁ(Y/\)A\:IJA&JJ

Ay aSall ) adally Jeadl aalia o iy ¢ aSall a4 pasi ) cildUaal) Jilie adall e Jsliall calas 13 )Y

Qg\)\émwdjw\éswﬁudwu\

o yne ol Aisa ol Allliin s iy uy(vx)mawmuu&ﬁneh_.u\mﬂmu\e&ﬂu& VY

O Ot Al e Gy 4l ¢ 2o ) g8l o3 (o gy dalga elal (B ) paiu) diiad ) sl sdie oled) Sl dulgm olal (e

A Al oy Gty Lasiy

@M\@Jhwu}a(\ﬁ)

Bassall ARl ¢ bl b gl Aa 5 ¢ o il 5 SV S 5 (il o SV 831 055 0 oy - €

)AY\@Jﬂ\é\u)w\)am\Lp@mdh»)\auu\ju\a)\;“uaﬁmbﬂss

(Y\)Lssuyw.;sd)\;;ﬂa}u\duu)\;t;\umum)ﬂ\é\hk;aj)s)mu\es;!\égu.m.a -Ve

m\)ﬂ\ajgjmjqu@hmsa}uubcwj\ﬂ\u)&u\um

Ye
C-T-W-2022-0080



llal) latly s i ) Aana (a S pla €+ v b oy Jad a5 30l £y sda
il Baue pe yring 43l ¢ A ¢ gy (o geal gl ¢ Alary Wil (7) a8 il alSaT e ol (i Sall a3 13 2V
)8 ol il @l e i 13) ¢ 4l Led jaa ot Al i) g o gull @l oy ol agle ey s ¢ Adlis o agladl

o U il e aSall et adi VY

L& sk sl (5ed S By Juy

Cglainy) s die a8 gall 35k (8 dae asm IS o e glsall

CAale Yy ) Cay jian s LSl dsile]) clallSall Jia leall olaf culdds L) llias

) gl aSall ool e ke Lls e sbal) Jay i

o st s Al dalall ) gill daldt 2 5 (e Lagy (YA ) IS il g adlasl Joy aSall ady of J sl e ey
B e (%0 ) 4dnat Le aday Jaall b

b bl 2ty aild ¢ la i alans) o Lgdlgl ol Leucal Cany ol ¢ DY) (oad 8L Gl DA T L 1Y) SVA
C Y akaill ) 8 lSaT gy ATy gaa 5 DA

A
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

(Ll DSy £ laa zigait— 7
Performance Guarantee

....................................................................................

................................. u—’w‘ JL\-D ( ) 1 e s g s ey Blaial)

.................................................................

“-’ﬁUm ¢ﬁL§\ B J}SM‘ éed‘es-mgkéx—ﬂkdj\ 355 oS0 adai ol sgati il ¢ Al glaal) die il
Oe ) 2 b 3l ol by a8 Jglaall Gl Gallall 1agd A lal) L) S5 e Ty sl ada (5 (5 Ak
c_us\;\ﬁ\‘;;dju\uuwbum)\&\ﬁ\d\uc)u\u}mdbj Siall i g 43Lal 530
Luq.mm;.d\qs:d\g_s;}ua);.ud\d\&uyteﬂmu@}u)\m\@Jhwd)ad\m)uduﬁ\a&@u}

Qb e el lanans o Lo aalle Ale huiiiiii, DB e Fa

d.ud\g_mb.a

Yv
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

(Almal) DS ) G gand) Z3a) Glaa zigal V —
Defects Liability Guarantee
: saladl )

.................................................................... L8 e Gl aSedle ) Uy
tJ el ¢ dglle Ay JiS 08

goen 2l g8l ) 3 Blania @l g, e
3y - a8 adas gl agati Wil 5y sall A gl die alSa o g Dlpall y ladal) Jlee | (ady Lag 4slal il
e )l ) 83 aa / da sl Jaba (gl () g A 4 gallai 6 (g 5l oS3l ahaall - aSia ok alla Il 25
¢ Jial) Caa g Ailecall g adal) Jue | (ady Lad ailal 31l i 8 (5881 ol by a8 Jglaadl ol allall 13¢]

C el e)a) e sl il e slialia ol al fiel 6f e laill Gayny GlIS

LS Jsliall alid g aiad) o gy JlradDU gl alecil) cpad s L jlanal g )l (e Jsriall 4 jlus A 028 835
dandl Caalia alla e el lanaas ol ety ol Le 4 slhaall cladlal) 5 (bl sill

YA
C-T-W-2022-0080



gﬁlﬂ’b@l@é}bjﬂ&um d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

dalldall i 8 CJJAA N—-Z
Discharge Statement
polial aila g Alaa) adgall Gl

:a\.ﬁd)&}}h&i\_ﬁuﬂ\i\dﬂ\wﬂlj
L;)uuuuwwuwmumusﬁmwﬁu J\)ﬁ’\ (Y G gad 7l

g s pdall Ao 5l G3a (gl (e Apaliled) A WV ASLad A sSa g i 4l
. MLA ;\Jg“ aj\.ci u.\.ml\

................................... & ad adsiadle

............................................ : dgaial) ol

.................................... &85l (i giall il

e a0 il

;eS\A'J\

¥4

C-T-W-2022-0080



gﬁlﬂ’b@l@é}bjﬂ&um d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

dalially )8 3 gal ‘-z
Discharge Statement

polial A g Alaa) adgall Ul

...................................................................................................................................................

...................................................................................................................................................

............................................................

oo Ll gy Ml ddlddl Wlidee A8S aaEn Ll 8 Wl LAY I Qage goea
g 5l ABe 5 Ba (5l (e Apadlel) Aia Y1 ASLaall AagSa g e 4

................................ 18580 (i shall a8 8

;eﬁﬁl\

C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

SAY) ciladally glata ) 3

....................................................... obial A ala g i) a8 sall LT
................................................... ool 8 Liailas 5 Liile Liaa) (yp8 gall (a3 i

g 4 i Jpal) Cavn UlE ge Ladga 118 (b Lad 35 diall Loy i (8 3,5 Lo o Liallal 8 Ll
a5 Agale dad 03 o gl s B iliall e 95 pilaall Lo ye sl £ SIS el sl ol Lial) Gilasl ol Y gasdl
ji‘g_tsq?s"g\ywjmw@ws‘\z\auy\osgmgumjgb@ﬁ"w)ém"wuausjgg.,sq
@) 5 pgie "L ) ol e Ll glie J8 (e sl Lie Ml ol Gl e b e sl e JSU adaie cuilS
dalac ,;i Ball 13 2 Aaaldll Gl pall wal ) 5seally Gl Lad iy (,@_.,mfji agDS 5 sl agils g

Slad o2t Jal e gl sl ol Y (5 ad Al il glaall 5 Jslial) e Ay 5l Leadi 8 5) all / ducailiall

JEl Jaans e @l b L cilads ol 2as oo sl o I i) ) Lad Lo peas i ol gty LS
iy Lagal @dally Uial 3 e 5 ol adally Lial 31 ey 5 5l adally Ll iyl lld g cladall 038 o Sliaia laaa g
Aallie gl hgan Jla odled Lol Jliiall salal) s el il ) 330 J5Y1 Gl old e 3815 LS Y
. Sal) AlSal Ll (e JDA)

/] Slaaidsale

........................................................ .Aé—‘h-\-d e"‘"’

O e ladl ol Y sae (ol aday 4ald aae Jla g o AY) Ciledally Gleiall ) EY) ani Jslial) e *
DAY s sl e s ¢ aaje (b ya I BN 108 200 Y (e S5 cade il ) EY1 G el Sy
oAl e Jeadia Blre )k

Al
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

H'G
ds glaal) ciladally glaia ) 8

...................................................... Ll b aila ] el U
................................................... Ll 3 Ll Uil L] pand sall (s i

s ol il 4 a3 ¢ Jpea) s ULE e Laga 180 L Lad (38 535 28l Jag 58 33 y5 Le e Lalla) 8 L
‘)..1\..1:0‘):\9}; ‘}m\_md%uu"c-\ju L e }i eAS &_11.’—1‘ ji Gl Ll L_Iui J\ Y gae CuilS ";\ju;é\_.m Lgi C_MA
C-L:hiy‘bl%d:mﬁ.lﬂj\ém‘b%dlncﬁﬂk_l\.lg.ﬁ;}\Jﬁj;%b#é}%db%}d&@@\ﬁﬁ#é}
jiqbu\wug}&wju;"aegsjuxgswfmanots\s‘\uc)%ﬂ\u@?i‘au}xgj;"s?m%\y
M&\w}ﬂ‘ﬁﬁé!'é}cﬂbélﬂgwﬂﬂdjcyeig\:ﬁmjﬁmuﬂu&bjus#\uau"uky
s el Al Y s G ciliaslaall o Jaal) e dlaY) }iwsq}\)‘d\/MM\@m’j Ball 136 2y

Mcd.\s.ud;\u,q

Mo gus g Adansl gl 1 "5 puilae Mol gus Bl o2 Jia aafiy an ) Ao gian Cladd (o) anaily a8 Y L 2gaiig LS
Glaty Lo " Cals g " (ol ) pgalian 5 a5 ol agaila ga (e Ul 5l ) e Ui i Ji (e 5l UL e Sl S
. om.u ji DJ..}JAS ji DJ:\J.AS ji a2l 128 d:m:u

/] SGlaaidhale

i \e.l-ﬁ\
.................................................... .

O 4ale el 5 Y sae (ol pday 4l axe Jla i de siaall ciladally Gleidd) ) 8Y) aais Jslaall e *
DAY s sl e s ¢ aaje (b ya I BN 108 200 Y (e S5 cada il ) EY1 G el Sy
oAl e Jeadia Blre )k

Yy
C-T-W-2022-0080



gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

SLadtl dadial) diall)

) man Guigeal) /Al Gy /Asa gSald) cilpUand) 340 ale e 48 ghe
i 3 g g1 uaigal) Hlas

c¥ Al A il ) giSal) /Aa ) daalad) (e Awitigl) AlS A sae

BU sl duigal) /olSa) g daladl JE 3055/ Al gl alad) (el dolisa
Ay (el Gutigall /Syl g dalad) JAdl) 3159 3okl ¢ gl alad) Gal) o lua
daay) ) daaa (uaigall / dsa gSal) cilgldaad) 5 ity / cilaaBlial) e

) S uigal) / Cpmia ) il LG A glia i Bala

LSl Jil g Guaigal) / oaia W o tigall 83 Balaw

2aal) Lol dwaigall/ Aall) e / dsagSall cilgldaal) 5 ila cagaia

C-T-W-2022-0080

ry



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

el Ad) ¢ sl

C-T-W-2022-0080

Y¢




gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

Jand) cala cilllaia g daldd) A8l clia) gal) -
dalad) A8 cldal gal) -

Jardl ala cilillaia g dualdll 438 clial gall -

: Jand) cillhaia -
i sy
(em\jdjﬁf\cﬁ\)Y~~VJ;)A\:\J5M\J§QJ3§J-\
Janll Calia lillaie g Aalall Cilaal gall - EUE) ¢ 3alIlY
REREVS 3 PKPNE S PSP
O 1A Y e 3o tiad s (Al Cildial ge ) Ly Al Le ) Cdlpast (e lggle | dala ) ¢ Aaladl Cliial sall -8
(ke Y 13e o iy ]y elaall Gl

Y49Y diw sluall Aalis e 5 jaliall Leilials ¢ sluadl Ja shad maad Je ) -

Yot A eball e gl Llell adll (e 3 jobiall 5 o) sbie CIS0S jagdal a5 (sl -

Loy 1997 dand ISV daladl JLiW 5 ) 35 oo B aluall 4y jlarall 5 45LE3Y) Jlae DU dalal) Cliial sall -
Lt e Lgle Tl

Al 5 Al 5o Jlae DU duia yY) elll o S 2o
slaadl @y L) Jliy Al liial e gl -0
) ,aw\ -1
cosdigall Cilaglas Y
elaal) Al e jaal 3ade ) A
JeiN 5 ) )5 e 3 abuall bl L) Jlae Y dalal) 4l Cilieal gall Can sy 45LESY1 Jlac Y apan 2455 -9
e 1 3a Y e 3o piiady (Al Cldal go ) Ly Al Le ) CBlass e Lgdde 1k Las YAAS dass (S 5 dalal)
oY) 1 e udi s T slaall 3
Glial gall i gar 585 ) g niiaal) G 5 LS Clia¥l dgal e 9S8 ) cang Alaatiiall o) gall maes -V
(el unigall adde (381 5 gliaa (5 sl g

idard) adiga - ¥
i) Asblae CBlal) slasly 5 e 3N Aasa oy

:dhﬁiﬂ ag— Y
s (Eosdall Juel Dluay adudy iy afialy gasdy alaly Biliy 3,65 & slal) 1 Gad AUsedall Jlel) -
sy sualial) o gopdiall Jlas) ST Gun ccipdiall (utigall ilagded cuung 4lad) o3¢t Baral) cillahilally ciliualgall

-

Al

C-T-W-2022-0080



gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

sluall Jaghad Jlasi Y o)

LAY Sl Wity A ST (A clialgall lsb Gigthaall quua g ala (€0 0) kB Gl ol Jid aaiy iag ol — )
g Liag¥) Baley 5acinall A4l cliualgall lds ... &) cilialy Lludg Jaua (o il ploil guan (B GUAY Jia Jady jaudly
G palal) (989 Jaiaal) (gpiadll Jay ) wiag ga opgulall ety Jiul cpalilly cligh og Tua dally aalally 4yeill g
Lol adudl) asan quSig a8 Jady sradly Al ahlBall qua ald adgal) zilA sdal) il Jhig olsal) dalus cilicalga
seadly . Lgelily Wll) CANA) Laga Lguany ga dasiial) aghadd) Jay b (Gl JJadly alallly g 1sS¥ly ¥y chially bl (Jia)
hidal) clagad 481 Jady jeadly Upkd Al Laga dailil) pa dajiiall Jaghildl dludd Aol adadl) aran cuSig )88 Jady
JAalad) Qi) [ Aald) aa GGaeddll Joliall og . cbuidall 4 paa W gl ) Leslll clagad aiaag Juuddly 55l
Lalad) Jady) o) dgald) ) dginal) dgall (e qusthall Guus gliag) Sale) 481 (4 5%0s zal) Jadd) jlece ayasil cilald) dsia
skl il e Alesa (cbald) dwaia )

adail) asan Saldi S ala € vl el bk I} dyaa ale 000 kb ai8 Bl (g cillay) Jasg dpall g 8 Y

b e auang £ liagy) Balely aalally séally 4aU
Slald b Yo awd by (EIA hd e quSig a6 Mald ala Yoo ki Washout Jud bi cuSp g ny-Y
5 el Bas Slald AU clpiall Sald Alud Jogile Jee Sald yas ALY 3gee Sl surface box s L)
cllabiadl s Jasdly saly 4529 Jia B quaal) Joo g Sl eLad] Jal Jaadl bd gag Jla b HD hanal) o Uil
o cipdiall Guaigall g (e dailal adigall & AAily Cipdiall uaigall cilaieiy ciliualgally

s pall g obaall ol gal Canlat Jaal Ready mix (Lass YA da Yaus/paSY 0 +) dabise adlu A Cuag g8 -V e

Jee¥I 48lS 5 &l g Lia V) sale )5 i) Jiig aedall sale )y <l sialls pobuill ang Jlshll Sls ol
A 4l 5 A2l

oo Ledlagiul ol yall Al Ja gladd) Juad Jglaall e ;) slaadl Ji5 ) 4 i) b gl Jlagad Js 4 -Y
Sl el Al Ciliatie (b AdUaal) Jsliall 3y Y 5 3 sl Slaasd e Slese ol 5 5S4 5 4S040

L Allaal) Jall 3oy V5 AN e Al dadl) Jiad JgEal) o oyt dady 238 Dl Jlasiad Js 8 - €
REIPF DT

Cilaglsd s 5 2l bl e (e s Loss dn 58l Jandl 1l a5 olaall Jaghad il s ()55 -0
Alpall 5 Jodil) 3,13 ae Gauilly 4305 llakadall jacasd Jleel sadl |y Jlaal o 5 o pdiall (uaigdll
Aaildl) Jashall Lggle Gae gl s puy iy clhabadall 05S5 Gl e il Gutigall s o ga ) ole 4S5
Apnaily SIS g &), EBladl) 5l an yiall Ja gladd) Jay 51 a3 Agial) Juualail) 2818 Jais o o adaill 5 ulaall
Dhia) il aigall o Gllaladall 8 ainall a8 gall b 3duill o (il se 2 ga g Alla (8 5 40 jiall COla sl
s (3 dalllaall 0 520 daall 8 gally ol IV Jslaall o g Jardl a8 50 (i 8 285l By 8 5

Lee ) 51l adaill 5 il sl 5 priliall ) il A3IS (o pdual) onigal) adny Lo caun) aS iy 258 Joliall e -
Jsas Jal pall g Aalall adadlly ClESLS s ) s Glaidliy Clolawy Glaliiy Cilgdy ) 5S) (e ddlidall
Clial sall angay &5l aal g WSy Al Clad Calaiy Jie Mg gl Guliay COlasl

RGBS SEQA | I

Y1
C-T-W-2022-0080



gﬁw’owgé}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁa%k&qﬁ;am\gjﬁa

dands 43008 Lo coun gl laladdl) e atiall ¢ jlial) Cas s ji8al) o gladl) Jaca ¢ g el Jslaad) e - o
oY) Anaily Lo 5 28006 el 38 ( Shop Drawings ) il apluadill Cllabhaall aasi g Jee aide g Jaall
Jae Y A0l Y1 ) (e 4l padie LollSs inty 2l (8 Lsde aplal) 4l yall 32Y (i) Gusigall )

elaall

aren s OISV g dalall JiY1 6l 5 s Cilidial o g Claglai can gay (5585 a5l Bale )y jiall Jeel apan - )
e LS G g el Jgamy 3505 o8 Lo oo g 38501 Jghall jiall jaas (panm Al padia oDl 2udiil) Calls
(1) baae 5 ollaally 488 pall 5 a gmdlll 12 g 408 3o s Yo Y O/V/Y Gy LS AT /Y/Y a8y s )0l g olall 55
Aaladl JlaniW) 5 ) 5 sd Al gl il 8 )5S Tadll jlsa s el Jla 8 488 pal) cillaladiad) Cava 5 Cladia
OS5

dalall clinal sall Can gay () 585 aa gl 3ol ) 5 dall Jlaef a8 Clald) (SUai ana Jandl Jls & -
Call S5 agan 5 ¢agillial daylil) Blaliall & Jaadl Jla 8 (baldll) daiaall Clgall cilagded )/ 5 ¢Uanll dalall
LSl J g2 3505 8 Lo o g 2gsill Jghall jiall yrs (pania A sadia oBle | pasil)

ol i e jaly ey Lasd ISy 5 dalad) Jni¥) )5 5 cilanbeis ol 301 J il e 4l LS Y

S 5 bl i 535 il 3kl a e il i) Hladd 30l g jliiad SYSH e ) 391 5

CUS5 YOV Y (O VYAG s b /0) ady Gy dalall Jii¥) 55 AU 355 Le can s
gl a5 YoV Y/Y/0 G (AOY/Y V)b slaall ddalus le ppal d ghae

Gamaill Jsaall e (5 ylall ayat g ooty Aalall JUi¥ 5 )35 2Ll "1 ks Jlee W) 25 J gliall 401Sa) pre Ala iot
Jpas Ala Age o) pdll dgan Cudlig e ) gl oLA) aay olaall Lo glad 2835 201840 Jga JUadY) aa paiisall

L 5 38 s 30 Lo 458 paad ) p1a3 Alle iy oy adlnal) il Gy ¥ ) o) il 3 sl
OS5 Adlall JidN 8 ) 59 JB (e g ) il anali

 Aan ) cilhladae e Jeall 48l ge J5b "Y sl Jglall anbas at - o

Gl i) sal) ity 21 el ALl dalal) Fanaal) 51535 sl aud sall and il e -

i YO VAN/YY 5 ) 0100 /Y)Y 8 slal) b e (paal 2 shae (IS 83 ) 5 Lay ol SIY) -
. obal) g Uad / adaill g 3 gall daUas g dldie) & g ga

;@mtbjhﬁ\&a”.gmm@)&.d\ K7 QAZ\JM\ slaal) Jaghad Jlasf ¢y oS3 - g

J‘:Js\wmbeaﬁ\})éﬂ\hww\&ﬁm\ﬂ\% alo €00 Hlad (JUSH sl Jad daad g jéa g A28 -
G & lia oYl Bale ) e iliahs e g () oS Qund) 83lay aaall g Jairaall (5 pndail) oy plll aia g3 ) gualall Jaud
liial gall g citlalas )
Sl b Yo e Jaiday QA usaa cuS5ig 46 el ala Yoo jkd Washout Juué bi sy g asi— -V
i Jogile Jas Sald yaa Qi) agee Mald surface box gLl
Yv
C-T-W-2022-0080



llall sladly (5 sie 3 Adina (pa LSS ala €+ o ol olya ik 340 g pDKia) £ g e
adadl) aan Baldi JHUiSa ale €00 b = Ball bl L) mas ale 000 b A8 had (e cillayy Jasg dgall aaen 368 W
sk L guang £ Lagy) alely aakally Lially 4ajSU)
aw\y\jdqgﬁMReadymix(uﬁW\Aa_;\‘a...;/eéﬁ\‘m)‘\;lumuu‘)s\_xquwﬁ -¢

&l laa sV Bale ) 5 (ildll Jis g askall sale ) s iy jiall g sedudill dpas 5 b shall Sl auall Ca puall
g AaSll 5 Al Jlee ) 488

Bale) A (i g 7 yilall Jadd) jlesa paail cilald) daia /dalad) JUady) / 4ald) aa (daeddll J glal) Lo
Sl g o ddaaa (@bl dusia g dalad) JadY) o) dgald) ) ddaall dgad) (e o slhaall cama £ LG 6Y)
uisJMLM\JMY\3)\\}\9‘9\:\*@\%A@\h\f&d&\ﬁﬁl@ﬁjd\gu\gb‘g,‘“,J‘gh.“

i 9 & gl olaa 48 Hdd L) i) gal) pa Cuida ol ) g i Lgw 28 5 J grdall Ay jlaad) Adl Cliia) gal)
LT Ao dyla) g Aalle ciliday g2 () Jglhall (3atiew W g Jaghdl) LT ) Sall s o Jasa el
S g Aalad) JEN) 5159 o) Aiaall Aol cliial ga cawa

surface box Ll Sald (Aaild Gulaal Jlasivl 5 da yite o) daili bsha o) Gulae caS yig )58 -Y
sale ) 5 A U1 ol jiad) Blals Jay 5l A DU adaill apen S 55 2 ) 65 SIS Jay yraadl 5 ALY 3 gae Slali
Claglsi 5 Cliial gall 5 Cllalaiall s Laglill Jlae 1 A8S 5 &) s 4de culSle ) glia s Bale ) 5 20 )
il Guvigall 8 (e da jiall a8 gall 8 25 (o plall Gunigal)

25 "Nl da i o) Al L phad ) AQE L shad (e Cilay ) Jae 5 A ) adadl) paes S g )5 -8
5 auaal) daphaal Jall s Slalll ML A el ) Al ghadl) de 55 ulS Laga s 3O sl pen S i g
Ml agle S Lo I g gll sale) 5 ackall 5 jasll

D by al A g 283 Jglal) e

Sotiall Adlia) cil Mo (o) ada g Ay () (B Cileall) SIS g) By 5 Jaadl alial Gay -

5 qudy AgaS (g Babyj Al (Bagg (Al £ oA gl )sllad) 2ol (e 2 (o) AT axe Jaadl alaal Gay - ¥
ALY dualdl) g dalad) Jo g pil) ind g o gad (51 Adlaall Jgliall Gy g clsasll Jgan (B 305 98 Les padaa
. pagadll g

Al ) A clagl) Jglaag 03 ) gll land) -

sl iad) g Adba Al Jles ) - Ll

Al aile A e J pandl aaliall o) 4l alu All &) ¢l aaes cua die  SalSall zls )l Jleatio) g - )
G dlsa¥l pen (A5 Gunigall J8 (e 7l B2y Clala 1 dae 5 (i (5 sma s Gladiadll o) il gadll (e
s zlall el g 4a8dall das (000 v) g Y e ary (53 & 5l e cilala I (5S35
Jlaaioad 2a ) 5 cJanll allia pala s cralls el G Jaall gge 353 o Ssliall e 5 cliaal sall
Lol il

i) sall Cin gas b Al Cuda i £l s (A V) e 8 Y 8aal 4k 4l jal) Jadad o) cany Y

@b alla o Jaal o 5 adadll Gunigall 48 50 o Jgand) 8 4l Al caay o pilaall laay -
Acle Y e Ju Y sy Ji Cuall o 48 gall 33Y

o3, 5 o sall o) a ¥l b 48l Al (ya geady dalall 4giil) Ciliial gl ddle aii L 2a5 Jglidl e -
“ comdigall 488 a0 g Claglad Csa

188 ¢ 0 gall a4 DU 4y ydall il gadll o) jal Jglaall e canibu &ll caldalall g o) gall 82 g Jansa 43l _0
L LS (50 IS8 4l 2l LA iy a5 ol ol 5 4alad) 4idl) lial sall 3355 W
Lags YA 2oy 4l 453 5 g gandd das ¥ i sy Abian ClaSa T JBY) e 3455 4l ja Fa0 J<I -
.LA}:;Y/\J@@ELJ\‘GM\}&H\J@VU&SQ@W ﬁjﬁcd&\yé&@\d&\h\weﬁdﬁ_

L Las ( Bar-Schedule Binding ) geludll sas lalade 3di acaldl) J glaad) anssi J il e - 1
Al J8 laalade) (i Gudigall Jeal maludll s o) 515 ) skl

YA
C-T-W-2022-0080



gﬁw’owgé}bjﬂ%&m &md#i~~ﬁ§bgakiqw3@mu‘ﬁjﬂ
323 Yol piS YO+ (e JE Y (5 e (inSe 3o 550 (3585 o)) Jlae | 28183 Aol dalusall A 30 - ¥
(i Syl los YA
Sy Vo /@3S Yo v o JBY (5 phm ponSe 3uS 55k (55 elnall Jlae 288 3 Alawinsal) dalal) Al A - A
(A @A Syl LA)LA}Y/\
el 53 5 Laalanl ) il jaall Canlia e Jaand o) gl Lelaad s 58 e (3ial) ey 4y il Aagads cae i) 131 -9
J\.’_m\)(.\@a.ﬁb‘)unaj\u.a\_)dc\}“ddm\gjdu&\ﬂa.l&h J.\S.L\djtﬁ.&l‘&ﬂl&@-\ﬁj‘dé)d‘)\
‘:_d\ j\ a_:LLJa;.A\ e Anall 4l 5 ala) s LISLA Lu.nm IS xSl yiall il yiall Jlae i I3 o
LedllSs e (Working Space)d,ud\ Glilie iy jaall 3 0e Jolaall 28 Y gl L el
Al GE S Al Lo sl @l ia JlaeY Ll 41 b e A padia
a\yoﬂgﬂ\@uwﬁkm)}z@u\&au)u\czua_,us}i;u;)mexuug tackll Jlac) 1)
Jadlly oL il e Y + (e Alada JS ASLaws 335 Y clinha e adall Sy ¢ puigeal Lgnle (381 0 e
2O giall J gaa gll i dida JS1 4SlSoall 5 jea V0
XAJJM}&_\B\}IX\jQM\w@B@Sd&\}A}WﬁAJ\}A&MW\@JM\J\}A\UJ&_
b (200 +) 06 Lana 2 ) ailo 2l qdad gl o jlanll e (g 5ia3 Y ()5 4stall @l Aa 3 e J geanl
(YYYY) a8y azitday yall lical gall Wada (Y +) (e 81 ( Plasticity Index ) 45 salll (s sisa ¢y 5% 5 oladl (g
ARESH ol S 5 pand s (Yan/pe ). 1) e SESH L (5 guall 48la) 4l wﬁ;
A A Sy alle il iadl Sl e A gadia aalal) e g aakall 3 ga 5 55 Jla | IS ysiad
g Tvo | R 4
‘\SJ.:.&)JJ‘)AMbJ\J\}M\MM\}U&MY‘}Mu‘JL&mY‘DJ\JJ@M\M\‘L\X}}MJ}M\&
L@_ﬂ.ss\)a‘ﬁlr_dj.\.a;ﬂﬂ\:\.u.d\u@\u@@@gﬁmjgﬁ\w‘)éﬁgb;Q)«SJ\AS‘)MJQ_\YLAJY\
D) CJ\ LAl eﬂm‘){\} A 4,3&;} }\}JU C"_ayuj;ﬁ\ Kl Qﬁlﬂ\ &"_1\)1.».\:\2“} J})A\ &.1\)\..\33\
s stadll Jlae U 4sol 8Y1 ) e 4 s yiia 3l s ) Jlae ¥ o3 ol Jgliall by ¥ 5 clillaial
s dalll A Jandl - 0
) il bl yhaua) usieal 25 pas (5 ) Al il ) usigall Jian 5} utigall 5l Jand) coalnd Gn
281 Cilagladll o3¢ o) 3V Jslaall e g elld callati il Yl 8 el ) el 8 Jlee W) (0 6 a6

cAalitl) 5 Aualid) DY) e Jas Y -

) a1 o3 sl A lia e Y g3me 058 Jaad) caalia (b 4al i) al Y1 2 Jead) 2 () 55 Win
& Lele (diall de jually Janll Jslaall Al s 5usa (555 (azal JY1 038 (8 5 00 Gs8a o Jsuandl s Lo Ll
Ljﬁuﬁdj\}ﬁus@&clcyjuu\ﬁw\aiadpduﬁwwk\jwM\jM\&_\Au
o.JAu;u@dwjdmu\djw\é‘:u;}uu\;‘\gﬂ)\AY\@u\g}ﬂ\JW\éa)ﬁM\dﬁ}c;:LLvd\
sale )y 4als aglic bt Jal sl Al I 4cali oLl e DY) o2 - shu dlla e Lglels o) LY
I3l a5 bl BN 38 G0 4y i ) gl S30ones Bl 08 Jasdy gl
sl Cpania 4l gadia CallSE yiad Cum ol e Uity (i g ) s ol adlial Jlee ) A e ) pal Ay aulUadll
el

s oY) cal ddgdaall (38 yall - V

il all e adailaall s (SLY) a4 g pane 3l 3 5 dlal) Ciliaal sall L8 35l ) b o Jstaall e
caaitall Cileall e (381 el 52 &8l ga e 4alill Cila slaall Lo J geanll agde 5 cilidiall 5 (i Y Cind 43 hadl)
G381 yall 03] Capniti ) ) Al 5 nal il i e 5 40508 i Jae Gy e Winse LeiSlol sty J il o sy
sl gl i g 2Ball 3 4Bad) 13 2 il Wl al il 4 e LeaSlals 2Lal J sl e cciladiall

s JoBall | gaddiiea - A

Y4
C-T-W-2022-0080



(ellal) olaily (g i 50 Adana (pa QS e £+ 0 ol ola ol a5 g pOMiaa) ke
g s e pade (e (5SS Aie gy (AN =l &l aae 5 Sl g danlie 48l G aeady Biiay o J 5l e
a5 O (8 oaania @l sa (A& Jandl (e 48 Laa (e Jlee 50 e Jlae 5 (28l ja s Gaalisa s @ 50 oudigas
Clial gall s 4] Allaall Jlae Y1 aslosi 2y () 5 4nle (381 gall zeali sl Caes 5 428 50 5 Jandl ana (e laill sy
eUnall 5 (paria pudigall 488 ga s
s Jas Y olualf - 4
(AR g Apediiia g Allee Jlanin Jaall a8 g0 (8 slaall (e allaliial aaes (el e Y g e J 5l (5 S5 -
o i 3805 (i) 5 ainill s Jnieall pand lld 3 Lay 6l 13 4l gaial) Jlae ) il (pudigall 5 Janll canlia
sl i e 5 Joal s ol 48SH CiliaSlly (Gutigeal Lale: (38153 ) Adalii 4 )
(Jond) Conla 4881 50 3a3) Jsiall (S die oy ji5) Janll @ o b adalill il olpall jama jisi Jla 5 -
i ((Aualal) i e 5) i) asi o)) e sacinall daans sl o pncll Jilia slaall (e adlaliial e J geasll
Jaxll cﬁ}q LA‘ a\,yd\ dha,gy M‘)M\ C"_a\.l,paﬂ\ d.qs} @3@\} cﬁaﬂ\j )..p.u\}d\ BYEIN) @)L@.;a&\ ALM\}J a\,pd\
138 8 Jaall Ll die alaxdl g Cilaaaill sda Al ) 5 aninall sloall 3 50 5 (uaigall anle (33 51 ol dlae X yi
RIS 5 48 il g gl 5 il 5 i3l il 5 ausall 5 ¢ 32 8Ll Alaa s Juinlity o sy (o) e ciall
) dalay (6 oA S ) g 5 adaii (e olal) Jiil 45 pal) Jlac Y

s elgilY) Als £ g pdial) (ha ) a0 Jlardias) - Y«

iV Cpa o pilie & g el (e ol Ja) ) e e ol dandii o) Jleriad A (elld e 5 13 Gall Jead) aalial
gl ¢ L Gy 4gilial iladn 4 (Ball dgdany) J 5 aibuall ol 45U 5 5use (e Jsliall Glld ey ¥ 5 o 2udES (1
cdadl calia i (e Jandl 13gd At el (i ey ) (S (Al Jand) 4Bl a2 )

: dualdl) adall) g ilial) g paad gal) CloaS - Y

e 5+ S G slal) 01 a1 G S0 51 a5 e s ) el ol ) s I3

| Jlae Y1 ALY e 33U Acalal) il s pesiiall s 4wl adadll 5 yaas sall

O Jeall nlaa 131 Lal e siall oty Jlamiasdl) g stlaall el e 3 35 @l 5 s sall (0 S
35 OsSis (% )0 ) Tl 3 DalS Lot J sliall piond Sliven Lellantn adadl 5 yuaed sall (e 051 31 CilaaSll 324
. tigal) ilailad G Jaall ialia e d gine b allall 38 b ol o8

;J\JA.“QAAQ*\SSA -\Y

A3 5 oLial) Al 08 (e Aule (381 g 5 Tl ilgal) (5] Saina s o e 3 sall and] e dnad J B o
Lol 31 o gl GUSS 5 ¢ el iial yo 5 Ja 3 oo Adlianall Lge | iy & sllnall i yail) a5 ¢l 5
; Lwdigall

Al o @l 5 Jard) 18 90 () iidall Slea jlzaa) l) iaall ey (M Sl Jliaa) s Jlu ) Jslaall e
; Jae Y o2 28] & 3 Lo aan 528 IS (e gt @l 50) o & jlma) s(gandll g 51

Jansd Canm A gadia D jumat s el Jleet CallSs g a5l jal sale) 5l Cilm gl ol ) CallSE viai.

o Uaal)
48 go o J seand 5 Led Laiuil) cllaladall Jsliall adiy ol Lo o) go 450 2y 555 sf ity sl 20810 5 bl s Y-
L Lgle (uaigal)

(_Sign Board ) g s dull &ianidagl - VY

sle 3asl 5) & 5 pdall dpandida ol 2238 5 Jae 5 Jagad cJardl a8 9o D) 2o U (e g sand IS5 JSadl e
Lina g (adigall Clandal Crun 5 & g piall @8 g0 (e guaial 5 1S & Adiie (JBY) e i) v o XY v ) (uld (J2Y)
(b ez sanlgle

elael) 5 g 5 il ad - )

(Do olea 1 53 ) UL sl - Y

& sl e 4 il dgal) aul - ¥

1

C-T-W-2022-0080



llad) sladly (g yie 3l Aana (3a WIS ala £+ v i e o 34T 5 oK) € g e
. adl gie g Jglaall aul - €
.;Ucud\ EJA} d.ud\ s é_.j_)u -
AL Glaa mlia (e 4 sl g cdy Hladll 4y 5831 e a0 X0 0 x 0+l Ay o) HI s (e (ite Ul (e ds gl S
mmwb&umbmﬁuumbd;hua‘)\ﬂ\@ iy "Y#Q#Jy&é&h;ﬂ\&ﬂﬁc?n\'
- claall sally ald Gl (s 4n sl 5 il il 5 Y1 e 4l S s
. oedigal) 438) 5a 5 Cilagla’ Cans Jadll aaa g dae g g 45l Al Glaall ol ()5S
slanll jla) (e 4l sadia ¢ g pdiall (e lgi¥) ie Ll jl g daslll CaS yig )5y agad CRllSS ks

o ddal) clladada - N €

j\dmg_aUajnMM\} c;\kﬂ\@b}@m)ﬂ\}ﬁaj\ \J.@JQMF@MUM\@M\U\LLM
a3l adyeadil) Cilaladll QS 5 elaad) Jlac ) 8 Jaall s ol Gutigeal) s s o (S ddale ) 4iluads
osdigall 8 (e Ll Lgale (38) 5all 5 J5laall (e danidll

:(Shop Drawings ) 4l cildbabial) -
doshad 0 Jlee Y Apliadi 4p0di Gildalada Jagad s a5 olaall da shad &l jliadd dalisall Jue J5lad) e -
_o\,yd\} ‘5;.43\ u‘).nal\
AS @i LS Jlee D dga yall cillabaiiad) Jaad A 50U dalisall Jaxs Jslal o iy T (5F ayai olgiii) ie -
g A0 5 (ALY Dla¥) gl ) laall iy s(Profile)dias 5 <38y Laiual) SLLibuilt drawing
sda (S Adalull Leanlosd (J18 g dagiia Jlac Yl oda yuial o)) Jud Leale 48d) gall juaigall b all 038 (je de gakae
LY xa yall cilladadidl sale ) 5<5 Adal) cialadia s (penlia g Cilial ga (el da gus yo g dliaia Collaladall
-1 g 8 QS Sl B e
Pure White Permaterace Gelatin Transparent Unterable Film.
dalisall Jlac Y 485 it 5 4 gall o 488Y) Jadlosall ans(TY XA )3 sl Gunlia () sSigale + 0V dSLass
slandl el 84 gadia ilaladall s34 s
(d e Gadigall allay ol L) 4pddiil) laladall J5laal) addy ol e 3l ga () ) 68 5 aaaaly o pilaall Hoaa W -
gle Gudigall 438 5a o J sandl 5 !
sellly ot S gar Jsliall (e 4n8 g 4la) 43ill 48La e B0 (F) Gutigall I Jsliall oy -
- omdigall alla G 5l Jaal) 2 ga & (uaigall plus
- omigall Lgallay a3 o) llaa e 4 asaaly o 5 () Jslaall e -
%)}ﬂ\@)}m&d}@\ﬁyQM\}A‘}DJPY\}\J\jﬂ\}\uw‘b_\hujcwm‘w\yu\-
28]l lallaie g Aldial sall s g 4naiall Glulially aiaill
celdanll Hlaws) Cpana Al gadia Lgaadi gl jaead g 4nduanil) Cilaladal) dlac ) CaullS et -
( Record Drawings ) 4 sall cillaladal) -
.L,L.;AZ\AJJJ\AM\Me@u\u@\w}dw\uﬂdﬁj@ﬂ\du;\dusm\ m}dju\g;
Jasseall Sl (As Built Drawings ) 8 LS Jlae D das yall el ol Jael Ly at ‘_,_d\ sLuall
W g ) 52l ams )l ans) a5 ISy 5 cillaladiall 038 (35 ( Plan & Profile ) L;J}u\ t@s\j s58Y!
Cillaladall oda (cpai s e Jlac V1 2 L)yl A5 e (38 e ol @l el ol HLEI G5 DA Jaall 3
38 LS g il Jlae ) b Alasiusall o) gall Cilial o 5 4l 5 Janaldl eal 5 JS0
allas 5 Ll (e Al Lz jall Cilladadiall e dipall (liallS) Leas) 5i g olsall da shad 43S Loy y Jslaall e
ALl Jlae ) die Ll J sea o) 4 sl (o piiall Gunigal) Claglat caves 5 Janll a8 50 & 450
48 gall urigall ) Gllaladiall 0da (g0 4c galas god A3 (V) 5 (48ledll) aalal) sudl) apasi J iall Je -
Lgallay llaaDle 4yl bt g Jaamt Jglaall e g cadalad] Lpaplos J 5 d4pgtiie Jae Wl 028 iad o 4 Lgile
A g yo Aaa pall Gllaladdll annfi y et Jsliadl Jo clabaddl) oda Ao guigall 288) g aay g gudigall
RIS
ddle 48y ¢l (G|s) Al jaad) o sladl o alasiuly Leans o3 (Plans) iSedl 4y cillalazall _)
st )S)AS\ o\_ml\‘dal.uss Baaixall Me\fﬂ\ uu}h.d\ A.Aja.a\ g_w\_\ﬂa.mecdﬂ.k.u k_lu..\a‘}auj

£

C-T-W-2022-0080



gﬁw’bwgéﬁﬁj\%&‘}d J_.ﬂ:.s:(..h [0 ﬁb%k&*ﬁj@m‘ﬁjﬂ

Ban 5 8 A jrall Cle sheal) dakaily Guaidall (8 (e i ddial sall Clakdal) o34 d3jas o (3851)
_c\:ml\ :\J:sluj 3)\.3:)(.\3 la:\ka.ﬂ\

did &) A e 5 Ak adalie ASiShe il S AL ) dpxa sl e sus Sl 5 ldabadall iy oY
(Autocad) J) aUai aladinly Lealss)
llbadl ol S e (CD's ) &5 SN st Aag )l (£) sl J 4l Lo
paTYXAE Gl QS ida @ e 4lal) apaell cllbbadl @) 4 s
.(Pure White Permatrace Gelatin Transparent Unterable Film, 0.07 mm thick )
pana 4l sadia Ay g IV el s Cillaladiall 038 ailudiy Gsgaiy pmaty daluall Jlee V) CallSs yiad
sldanll e

Jaadl Ay iy (As Built Drawing) Luiilf ciwa cilbbiall cro diad) A gl olso 454d g ji Joliadl Lo

WIS 50S ) o dpal) olsa ASpd 5 Lgy Jparal) Clilual 5106 ASci Latiisa ATCGIS graliy S (o Lgpile

o ssiad oy dsadl) A5l e JuaY) b 44,5 4 ISy (Geodatabase.gdb)s/ (shp) Format il
; ll) clagleadl (Layers ) clidl

. gl cipall g sball cilSudt Lines Lghil 4ib
. Nodes (" Fittings ) Joliall o/ <fpgaill ks
el ciuall gl oluall cilSudll ines ddiial colagll did
. Nodes (Fittings ) <uiial cdlaalt cifigaill 4iks
. D syaal) Jalisl) ) pbailly Lphil) o duadd) Al gpa )
.Snap J slefy figailly Lohsl ouibbll waiis by al o
o piioel) cldlany) alhi o dbiblaal g dpapl obse A5y 4y Jparall adiilly fdadl] udi oftiic
.( Palestine_1923_Palestine_Grid) il pusill g9 dpapll olia 454
Ailal) b l)le b go daildl] clSudl ga Sing O Juadlly Jjally Lagul) BlEi e gpa7 )
g s (Voo /N ) (Voo /t ) Sdglly ¥Ou /) gl ) e/t Cillbiall auy ulida dlaic)
alia py by Jualdll
byl cilbbial 4 dinal) Shelgl) cilagles o 4d) gl cilbbial) g9a7 o)
- Y] e baainag by ol ddl) N ddolhe duadl) Sl (585 )

. oM/ 8 gSid Cliafpal] cuun pdolial) fid e Ay aluw
Eapdiadl Jlae | o ¢ lgid) S Luilg il cilbbia addui Joliall o

Alee b Lale colanll (3105 (e CIEN ¢ 3adl Bl () @B, ) Galall 8 5,5 Lo ccillailadll

dols law) Lo Alanag dlpaiia Lujg G<IY) adlly cilhbial sdb sy jgady puiaady daludd Jlac) ISP

oo Ll CilsaS fgts

CobieY) Ao st o158 5 (el Lpand aleSa glUanl) (3335 yuiad g gland) gilig- V0

ol Lae il 13y aalal) sUnall 5305 o) oS30
) ¢Uaal) 5 9cd el JJY\ c‘}_;“
eUaxll ‘; Jsaall Claadas ¢ Gl ¢ 3l

C-T-W-2022-0080

1Al



lal) olaily (g sie 3l Adiaa (e JUiS3 ala £ 0+ kil olia bl 20a g A £ 9 pda
Aalad) Ja gyl - 3 aal 1 6 3al
opalliall Cilaladl) - F s Aalald) da g il -
CAalall g il - o
bl 5 gy s clilaall 5 (el z3la - &
deall alia cilillaia g dalal) 4l clial gl - T2 (uddd) ¢ 3all
Aalad) 4l clial gall -
213 gual) A3l Aalad) o g il - ealid) ¢ 3l
«L\\:mﬁ\ d;\d.; : @L“J‘ ;‘}.;j\

spldand) gilig cliglgl -1

t Ml bl o iy 6 WL Jaiasi s (oY) 6 3ol ) dall dlad) T g il 853 ) 5l <y o 631 Cadas
C(alaST 13 ) ddal) A - )

(ALY ) Jsall S - Y

(ML\AJ\UAJG );M\_V

,;M\&G;é&&h&g\-i

Sl e 5all o Yeo ¥ alal Sa gall A 5laal) (i e i -0
,d)‘)“;:‘};l\-Y~~Veu‘};}d\ujﬁd\ubﬁ)ﬁé-1

Jaall Caalia clillaia g dalal) 2l Cilacal sall Wl ¢ 3all 2V

LSt Jglas :@L..J\ TN

dalad) 48]l laial gall m0 7 (aldd) ¢ 3l -9

L".\LLM‘UAU\M c)'.aj\_\~

o Slalall lacal Gudigall e ety 408 ¢ L Lad "Ll ol elall (35 8 "Lia gae lllia O (i 13) Ll
e [ a2 U Flany)

s Al £ gigdl) ) gual) -V

Lash (e ot LS5 Guigall il 55 Conn Jeall s w65 ol g 5 piuall 2,85 Jal ey g 3l 5 5 J gl e
AN

IS Gl ((Jandl a8l g0 5l ) a8l A dala jalaad i g 5 piall alall KU 28 gall 38 )2 gigh ) g 2a a3 -
&L@j&y\uﬁwdﬁ.&u)}mﬂo&ﬁmﬂjcmmwhm
@L@\dj@\u%@)#\o.&eﬁjc&jM\Q&Uﬁ@LAﬁ;L@A\A&JLM)LL\AJ\DM})mdﬁlb\ﬂj
038 a5 ¢ (puigall Wdany e ) ol 538 e Jeadl jpu o385 A seall e dilica) Ao gane 5ol IS Jay -
Cdsall Gl e dallas S pa ) guall

) Al sl e w0385 5 g B3 gl Alle e 53 (e g 5kl g il (e gl DT 5 ) gaaall () 5S5 -
o pal &l Hlaie JS e (ae VYO x Ve w Gl8) W) (Y ) 220 B 5ea s ((Negatives

A iy 5 ¢ gy Ul g laiall Caia g Lgale aana 5 Jhadia JSG3 ((Negatives ) bl uil) auas a3 -
ol G i a1 plaie JS Ganialy g gl Leple 38150 (Slasall ) 483l il o de guhadll ) suall
‘ 3o small 3 G 58 seall (B Hlaial) @B ga g Chia sy Jlaall pul 5 ellaall o8 )

3 il 42l 8 eVl ania Al sadia (50 5 Jslaall Clisa o (e 8 LeS Lgapaii g ) sacall 2] (IS il -
_ellaal)

MdSJA) Yo)o/9/VY @JU(\Vi‘\V/\/T‘/OV)‘ﬁJ;\J)}j\ u@)ﬁjdguﬁc)m\}ﬁ\ﬁb\fd}u\‘;s_
Y444 :LL.J(\‘\)(:BJ;\Jj)j\wgijujd'&)gwaw\%bu&cmu\é.ﬁé(;\kﬂ\@\5}&4_&

Al i sl 3 gall adi o Ay sadl G gl (lan CleUnnl) 300 ki ya gads

:,”,A;)AJ‘ uaadl) glal =V A

tso sl paaidll o) jal) e Llasle) jo Jslaall e

iy
C-T-W-2022-0080



llad) sladly (g yie 3l Aana (3a WIS ala £+ v i e o 34T 5 oK) € g e

o) ade Ll S o3 Taal) ) &gyl ba AS ) Aadill slaal) iliaa (e Jansill sliall 380 J il o shs — )
Jsliall 438 e 5 o gyl slia 3S 3 08 (g 2cina e aan (51 ) (i) & g il olia A8 cillans
Aalall
o sk opm 5yl ligal) 8 s b g syl (i) e il sl (and Al glial) il g una 35— ¥
Aanl) i Jia e a e 330 g Mn (o adiedl Bale Ly gl
slaall Ll Cum e U sbiall Aai e Jansl 5 J glial) o e sbaall el 5 4y juiall Cilim smdll CallSs () o5
(el ) g sall olia A AT a1l Cillaal 2550 olsall (L) i

i gadl) g1 530
Scina it (5l 5) &gl olia RS i il iida b lld y Aalal) Ak ey A cilea padl) ol jal 5 e
A odg) Auaitdl cilgall Ji e

PH -
Turbidity — ¥
R-CL2-Y¥
THM -¢

) glial) Lgadhy 1 algall =14
Aa s daS) e deall alai a5l Lo paea & 5 pdiall oy g 55 00 Y g e J 5l (55

tJglaald) —

;i Jglas

Technical Catalogue & Compliance Tables G:aill J shas 5 4dll <yl

salall Alal) Al 3 yall ansy () 5 & 5 pdiall Jae (8 Jai Gl o gall A8ST Al o i) oy o J 5l e
438 pal) Al @l i) 3 L)k salall e 5l ae L Lelad ) AL Ly Aalald) Ml A g paall
(slandl 8 S5 0 L )k 5) 4y sllaall 5 L 5l ke s duza g yreal) 5alall aad 438 "Sliadae 45 jlie J gan api

aaMa (sl 5 e Lt dail) g DAY (g eldall 8 o sllaally 4 )i (2 g peall ALalSY 4l Ciliial gall
ol AR LAY dia s yrall 5 4 sllaall 3alall Lgale dxiiaall dpuldll Ciliial gall apasi Cang s LS Gl e
il udigall 488 g JAY 3 g Al clasUal)

Lga) g5 9 olsal) bl waall Jlasi - ¥

cal—s ) Y

S Gkl ass e (1) G AT Gaca 35 ¢ g olpall Baghad oy LS Y) Gury 3Y) Jgliall e - )
Sl Caa Y e il Ay gy 330 gall (e laill i e (381 gall 5 adinal) Adaiall ¢ L)

al Y155 5 Agimall 450l aa 5 S g dlall JaidV) 550 35 ae Banall Baaaiill Jsliall e el e 2Ly
51 U8 (e 4l Lgasla a3 g Saainal) dana 1) (3 plall (ana L2 (Jlana s da shadll il jlse ol dalisall 5
Al o) J oliall Ja shad il jlsa e 4881 gall 38T 5 o piall (uigall pa (Grasiilly g dginall slyall

& 5 ) o liall Jaadl Jady s Jaad) 8 el J8 4ildl) slall Jo sl a8 5a (385 5 (oSS il e - Y
sl (a4l sadia Jlee Y o3 (S it g il gall Can sas 7 shand) guia gy 3ale ) g andall sale ) 5 43 3l (g
elazl)

a5 Gl e adali) 4680 ge Alls 85 (panigal) 281 g () 523 4wilall oLl Ja shad (p olyall 380 ey ¥ - ¥
Lol ladded Cun @Y e Jglad) diidaa 5 aSlgioal) sladl ciliaS

JIAY) (e Sl Le Jaliil) ) (o ddleld g de o o5 o ang 4ailall o gladll e 4 jiiall o ghadll Juay () - £
Ol Sl g 3L

Conen 45 adaliall ) gieall (e Jgliall i Y ¢ sliall (o datia 3 g ol Jae (sh o (eaigal) 48l ga ) - ©

) ' elaall 13 o gy

Jlaninls reany ¥ Eun Gudigall dle (381 5 4als Cilane Jleains Ldde Jua sl o) el olall L sl adad o5y - 1
Bl ) e asae el didee 0 5S5 O iy 5 s S ) (Sl eS Glall)

t¢
C-T-W-2022-0080



llad) sladly (g yie 3l Aana (3a WIS ala £+ v i e o 34T 5 oK) € g e
Sl gaen s o) Adde 5 Al slsall o ghad Jaks FLu s¥1 5 4n Y Jsia gial adapal) 330 Jglaall e -
e sl o)yl Jakl iy o putlaall Jif Ala s S 8 5 (g olall gl Juieill o ala 4plio e L Loy 4 33U
Juicisale) b ualill 8306 5 4ailal ) sill Ja shad ) L g1 5 45 slall slaall J i (g Q) Ja) (g 4le
il Lo gladl)
S sSU 5l oaall o peall Jaglad gh slall Ja shad (g (slo )l jwia¥) anad da 33U cillaliia ) 330 Jglaall e - A
Al At (38 yall 03] Jsliall Ll yuial A g o imy¥) i b shaal) g dgatandl ) 4wildl) (381 5al) 43S
s (ponn Al padio GRS it g Joall 6.2y 08 4l il LS Ll o) LeaDlaly o 5k o 4de ciall Jlee
ey ela) e (5 Jgall axy Y g elanl)
Asusall Capiall adigal) 488 ga 31 ey il ) cangy el Jlae ) & Jlaxiuadl] J sliall Lty 3l sa (sl o - 4
sl ) i pumal 3l g (515 48180 (5 R il sa il ) 4y staall lioal pall ks 5 Jlaall a8 el
Jstall ad g 5 piiall Juee) (& Jlaniaadl dpudia pe ) 4xixia dge i (g gl anlla e (adigall (5l cilS
dalall aiiis e 5 a8 sall (e Lgal Al

s aakall g by sy Y _ ¥

: (BUAYN sl

ol gall b 3ad e J sl oY Ladla g 6 Leea a3l Ll 4 581 8 54 ol (5 9 el (1

OsS3 Ladie g (el ) dacli ad ) 3 gy oDy g sl gall Jil s (aa) 0 0) e JB Y Bee e (3alal) jias o
ASLawdl 038 8303 (5 33 peal) (1o (350 8 plitie it B il (58 Laam ) Lo (b)) 131 5] alia 4y 53
ks e Jlae Y1 s oLl Jgidl e

OsSa g ¢ ASaall Ao pudly il gall (368 a0 ) angy LS il gall s J o jaS Adlisal (GiA0) jés ade Cangy -
Q;SM\@MYUQJH\@AJeJQQH}Q&M\&WﬁWdﬁg‘}? aJ}.n\.d\‘;c\‘;éﬁﬂ\ub)c
A ) el aeall s ) gulal)

i aiiua g alatie JCG JaB g ailu Al (el aag Gl 5 V) jLEGIL lan) (pdand) A8k ) il o -
(Bl B ga (e dga S e V0 B g dapiiiuna g daliiie (BaUAT) B ga (585 (S Hiall A5y Hha e kil
Ddiad g Awaldl) ey e g aaidall cilgaldl laaoad Al oSl ) =il aaly jiadl 30 Jas Jglaal) e -
Celaall sl Cpeia 4l gadia Lgall<s

BEDDING AND SIDE BEDDING : ¢ Jo ashll - o
(o#@‘&;ﬁﬁjéﬁ)ﬁw‘gﬁwﬁwM‘u@;&ﬂuﬁ@byﬁu{&—%ﬂ\@ﬂéeiﬂ-
(pe Ve ) oo Ak JSASlew 2y 3 Y Cliiha e Qa5 L gy @i g (Gpalll) dac s aaka ) g

Ol sl a5 aaal) il ¢ JUSall calsl Uil 5 o) 530 A81S s (ae) 00 ) Adlsay -

G35 Losae) YOk bl l) (il 5 QS 5 sl ol el B (e To v ) sy -

5 aatY il Jaal) il jeda (5 (aa) 0 ) diluay -

bl i ge s LS i) g ) 5l Q8T il sall — o

s AU cliial gall 57z il Guaa (el ) dac Ll aakall o) 5o ) S5 -

Jlal) A Jaiall aaa

¢ 0
C-T-W-2022-0080



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

%

‘e ("AYY | amede| osll e % ) e Y aidall 4IK
Voo (FA)| eiVe 03N =% ) e wFYCL
ho—to () [ eV A oV e % «,f e 25 Y S03
g0 V| (0vad))| aee Y| 3a%VoeunY Coal and Lignite

oo

Yo _ o (\"?ﬁ-)) 6,,‘,._\o
Yo _ (Yhnfﬁ‘)) .‘.\/o

s gt mhad) ) aekall -
:(@\ﬂ\é&d\&ﬁ)@JY\éédﬁﬁ\; ‘-z
Lele (381 5 o jlisa 3 50 (0 )Y o gusia () oy suslall jeda (958 (aa¥ + ) gt (4o aadall ] 5 (5S35 -
08 25 Y Lehe dinhs (S ASLew 0555 sl e Jaally olally il e 405 sl o 3 LS (5 s
Yhh

i
Dhia) s g Cllabadd) e a9 LS5 aadall 4dlal) 4l (0 0 30 e Ji Y ey () 5S8 @lall A o Ll -
. AASHTO . T.180 & Slial gall covn Jarall ji€5 5
e Al ¢ (bl urigall (e Leale (380 ga ) Aulia 3 0 (g (30UATN 22 ) alaatisal) o jUAl) o) gall (585 -
ada (V0 ) e 8 asuliadl o) sl (Plasticity Index)a salll (s gisa ¢ sSa5 (b (5} (A (0 0) o Lo
D58 and o (Fam/al_2 ). 1) o SIS L alaall a8lall 4dli€U ) 655 (VTYY) 2 agilday ol Clieal 5all
uM\wJ@\L@S‘:d&\ﬁjé}.«l\cjhwo.\au‘a)s;wu@\?aﬂ\J\}AJ.)J)SJJLAA\
:(&AJ\JM&LAM\c&J$3£J\)a4,u.d\C3M‘g§‘_§JUSJ\; Y-z
ClSTiaal) gpan 5 iy Y1 5 ddea Y 5 (Aflinsall) sasmal) clalidl g 3k = gl gl gl sale ) Jglid) e -
Ll iall dglee i adde S LeS slitall ) yan 4yl
(@J\MK@J&Y\&&Y‘@)&MMJY\
IS (il ya o) adalia 5l sauma CilS o) ) Claliadl 5 oLl &l jea 5 (Asphalted , M C . or seal coat )
aida € ASLaw 3 1 Y Gl e Jaxig elally (3 55 (B.C) 4asasd) ilad il (e 585 O aag aalall o) 50
- aad gaill Cillaladall Cavs 4y slhadll dlall aa jay5 an YO e
aakall ol ga JaoBled () 2 Y -z ) ol 8o sSal ) sV (e (e JSE o) Liia je ) £l sl adad die - Y
b S alida e 5688 o) g sueall mdaud) ddua 8

G Logy YA 22y Ya/a2SY o v 0o J8Y (5 jran 1nSe S 558 (ae Yo o) ASLas dpalall Al 310 (g - |
ol all

O g (Opall) dida) ac Ll aadall d8ida am g 45ad g oBhe ) (1) 2l 883 ) 1) Agaladl) Al jall A8da Ji) (ga -
s Wl 3 ) 9 WS @i g an 539 oLl Cildial gall o ((Base Course ) oiadl alS Il e aakall 3 ga (5 685
llalaa )
a‘)d\.ml\_)}m;j\_,é#\;Uu‘\ducyuw\@ﬂ\u\&m\)d\m(BC)@)&Q\&AMJSS\BJLACJLU}SJ
 SUS sS5 Glass B (Y-Y) dsas (V-F) daadll 139 Al Gl g aalal) Jii¥I s ) 5 o

£
C-T-W-2022-0080



gﬁlﬂ’o@l@é}bjﬂ%&m d_.’\t'ls.\(ah 100 ﬁbgakiqm;@ﬁu\ﬁjﬁa

wd lall Kufﬁh;mdud\?n
o/ =
o 838 s o
A A\t o
YooV Y0 YV e
Ao_oo \ Yo
Av_On % Y4
_____ v, \Yo
Ye_&o AY 9.0
Y. i(-é‘) ¢ Vo
JAF Ve A Yoo
A ¢ ?BJ ~.2Y°
Yo_o Y~~€.§J ~.~\/°

s Y g Adia Y g clabludl g £ ) i) 7 shas puda g Bale) - 3

i sar ddde CnilS Lo VAL Ciy UaY) 5 4dia W) 5 claludl g 5kl gl sl sale by 2Ll o) 531 Jslaall e -
Y9 G LY 5 daladl JuiW 550 55 e 3 aball | guall s okl L) Jlae Y dalad) 4l cliial gl
el atigall 48] a5 laglat Casa g laladl) e Aipall Jaaldill s 5 3 (e Lgle 1 kalag
Gkl elai) Jlee Y dlal) aidl) cilieal gall 835 5 Lal aiiUas Lo 4ilaidl Jlee W1 48S 5 alanticeal) o) gall () <5 -
b3 x5 (et (e Lgale 1 phala s 199 A UKLV g daladl JiY1 5 ) 35 oo o polall | gl
e s o it g e g eUaall 3305 (e 5% Y ¢ e Cilial gall

Al e uigall A8 gy g Gldaladdll e atiadl Jualdl) g Cldial sall i gay ddia j¥1 5 5 hall aa g ale) o3 -
j\ék%d&)&j#‘@&@\m)y‘jé#\bﬁCMM\QM\J&B&@@)&\M&S‘M
Jee D ol il s aly g quin g HAY linds = shadl 038 gua g sale ) Jsliall e can iy il (adia ) Joe
LSl Jgan (84l le s (2> pay A) Cua ) auial gall 038 8 o2l

Jlee Y 403l BY) jlan) ana Al gadia (@) Jaa 39 A1) 5 anle CuilSla I 7 ghaidd) aa g 3ale ) ol it -
Sl Jsaa o ellh Cadla Sy alle <l sdle (of A aday Y 5 olpall o shad ayad

Do LS skl g lia gl sale ] ol -

2(Alliall ) samall clalad) g £ ) gl 2 Y o)

s bale ] Qi (avigall 438 s0 e Jgeand) g o 300 Ggasiall ) J e sl g Sall 5 andall Jlae | (e ol an
;&M&J\)ﬂ\jaw\cw\

i per g Jomall S5 0 JLA) Coa (% 20 ) A Jaall s bl (a5 Gl halis aa ysis usi-
. (Sub - Base Course ) I s¥) sty Adual ellh g Jaall day o Y 0 dSLas 3 AASHTO - T180
Aanall JiS5 a0 a3 a9 Vv v Aa ol daall s elally (35 8 hala s a5y 2 )58 - @

. (Base Course) 4still (ulu¥) ddudal elld y Jaall any s V0 4SLlew s AASHTO - T180

, () e (YT ) s (0=
LSl il s Ya / axS) 0 Jaras (MC - 70 ) Cilissl (ePrime Coat sl da gl (555 2555 - 2

¢V

C-T-W-2022-0080



lall aladly (g e 3l Aana pa IS8 ala £+ v b olia Jad wadl g Dl § g e
g an ) ¢ e JBY ASlews 5 ((Hot Bituminous Concrete) 4iabod) agilewy) alalall Javg (o8 0 )50 - »
Jaall
adua ) ; Ll
ddua ;Y pun g el Gutigall 488 g e J sl g o 33U G suiall (I g gl 5 Sl g aadall Jlae ) (e slgiY1 an
K] 4.1.139...»\ 4:3..4_)\2“&3\5;\‘5“cwd@\&é\yjﬁw%ﬂjﬁh\ﬂ\%"@h@b Q&\SLALA\
c (Bt e ) v ASlaw 4gile A a6 Sl ¢ 4e) il DL ) LB ) anilu A
+ i yUaY) o GG
cALD e 568 L s g aiall o jalas 4l Al e gl 4y jaa Ll cay a0 S
(e b&w\MM‘}(V—\M)JAJ\}@MY\M}AJWMEA&AY‘L@-’-&A}MLJ.JJ\LY\&_%S‘)J_
Oedigall 481 5y 5 Jlac ) man ae JenSill 5 a5l g s (Logy YA 22y Yaus / a3S Yo o) dalall il yall
oyl
: ( Reinforced Concrete Encasement ) dadual) ddla ,adly Cidasl) ; ¥ — ¥
b 5l eaaall G pall b sha aa adalili Wi auall Capuall i/ 5 obiall Ja shal (RCE ) Caslad Jas 5 4 )53 -
Adbadil) Cllabdall a5 (uaigall Clandad s gay Jand) @85 Addlaty Loss Sl plaall g 23 31 Al )5 50 s
Lasa YA 2 Yau /xS Yoo (e J8Y (6 a2 5uS 5 sy Aaliall Dlu il (e Calaill Jany -
BN a0 8 ALY e JE Y el Al Al g Lyl cany -
@ggeg)u\d@w\,w)us\}__u&x\)mg(RCE)u@mu)ggqmmuciocc_@:
(Lass YA 3y Yo/ aaS V00 (o J8 Y (5 jhem oanSe oS 558 ) AiUaill dpalall il jal 5 2 i) ¢ ) 5
73 sliall Cuian) Jlexiasl 5 (Yo / axS YA+ + & siad dgal ) zbucl aas sl shall 5 daliall 45l jall
S a sl e gaan s &l L glica s sale ) s (a1 Ji 5 cilbual gall Can s Sl 5 eladly (i1 a3l B3l
Lodigal) laalat Coua g dluadill ildaladall g laia)l gall Can gas

SPECIFICATIONS OF MATERIALSVALVES, PIPES
AND FITTINGS

1. General :

1. Supply and Quality of Materials :

All materials shall comply with those Standards and Specifications laid down by internationally recognized
institutions, for the water industrial. Preference will be given to manufacturers that are quality certified to
ISO. 9001.

All materials supplied to the site in Jordan shall be subject to acceptance tests carried out by the Royal
Scientific Society and if any tests not available in RSS the third party shall be subject to the Engineer's
approval.

All materials supplied shall be subject to the Engineer's approval.
Any or all materials and manufactured articles supplied by the Contractor for use in the works, shall if so
required by the Engineer be tested in advance at the Contractor’s expense, in accordance with the required

specs.

Inspection or approval by the Engineer of any equipment or materials shall not release the Contractor from
any of his obligations under this Contract .

¢ A
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All information and specifications relating to Products and materials proposed for this Contract, must
accompany each Tender Submission.

2. Storage of Materials :

The Contractor shall be responsible for the storage and well being of all materials purchased under this
Contract, and any discrepancies found therein.

The Contractor shall manage and maintain stock - yards that can accommodate all materials purchased and
approved by the Engineer under this Contract, stored either in the open or under cover as required by the
Manufacture's / contractor's instructions , and shall be regularly inspected by the Engineer's staff and
maintained to the Engineer's satisfaction.

3. Scope :

The Contractor shall furnish and deliver to the site, all kind of pipes, valves, fittings, closure pieces,
flanges, bolts, nuts gaskets, jointing materials ...etc. and appurtenances as specified and required.

All valves shall be flanged. Pipe fittings and valves shall be Suitable for buried installation.

All tapers (reducers) required at tees and other locations to meet the specified diameters may be furnished
in the manufacturer's standard lengths and diameters.

4. References :

Reference to any national standard or publication ( as 1ISO, BS, DIN. .... etc. ) in these specifications is
intended to indicate general configuration, type and quality. Goods may be furnished which meet other
internationally accepted standard, provided that overall quality will be at least equal to that required by the
standard specified. Supporting documents / certificates shall be submitted hereto.

5. Potable Water Certification :

All pipe and coating materials shall be certified for potable water use and shall contain no ingredients that
may migrate into water in amounts that are considered to be toxic or otherwise dangerous for health. All
pipes shall be certified as safe for transporting potable water by an independent testing laboratory.

6. Materials and Standards :
All materials shall be complying with 1SO, BS, API & DIN. standard and shall be supplied from approved
manufactures and country of origin.

The Contractor is requested to submit a list of contractors that he intends to use together with his Tender
bid.
The Contractor shall also submit for the approval of the Engineer, before ordering:

a)Type of materials to be used, dimensions, thickness, lengths, shape, weight, class, tolerance limits and
quality.

b) Standard to which the item is manufactured.
c) Details of specials, adapters, fittings and joint design.

d) Coating and lining methods.

7. Fittings :

Fittings unless otherwise specified shall be furnished with a type of joint compatible with the pipe system
at the contractor's option. Any adaptors necessary to joint fittings to the adjacent pipes, even of different
materials, shall be provided by the Contractor at no extra cost.

8. Toxic Materials :

The Contractor is prohibited to import or to use any of the "Acrylamide and N-Methylolarcylamide Grouts"
or any other toxic or poisonous materials or submaterials used in piping, it's accessories, lining, coating,
sealing ...etc, or in various kinds of concrete or in soil in any kind of usage. Any import or usage of the
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above mentioned materials by the Contractor, requires to be licensed in writing by the Employer,

otherwise, the Contractor shall be subject to legal pursuance.

9. Submittals :

The Contractor shall submit :

I — Detailed manufacturer’s proposals for pipes and fittings manufacture, coating & lining ... etc.

ii — Certified copies of manufacturers quality control test results and reports .

iii —(certificate of conformity according to IAF Requirements)for pipes,Valves, fittings and other
components .

“ This is to certify that the pipes and specials delivered in this consignment comply with the required
specification .
No payment shall be made in respect of any consignment of pipes and specials in case it is not
accompanied by above mentioned certificates .

10. Payment of Taxes and Duties :
The contractor shall take in his consideration that all materials in this Contract shall not exempted from
customs duties, import duties, sale taxes and all other kinds of duties and taxes.

11. Tests After Delivery :
The Employer & the Engineer have the right to take samples of the supplied materials, and the following
tests shall be carried out in accordance with the relevant ISO, BS, DIN or regulations by an approved
laboratory.

1. Hydrostatic pressure test .

2. Hardness test .

3. Tensile strength test .

4. Elongation test .

S. Measurements and weight .
6. Test of cement mortar lining .

All tests as mentioned or directed by the Engineer shall be borne by the Contractor and the costs shall be
included in the Contract unit rates.

12. Third Party Control :

The Contractor shall at his own expense provide a recognized independent third party control to monitor
quality and witness testing during_all manufacturing process and to ensure that the products used in the
works ( such as pipes , fittings , valves . various electrical and mechanical apertures , lap equipment ...
etc.) are all manufactured in accordance with the specific standards in this Contract (or any other
specifications approved by the Employer) .

The third party control should also issue test certificates stating that they had witnessed all the tests
performed on all products, and all materials are conforming to Specifications and they had checked and
inspected all materials regarding the proper packing and shipment , and certifying the bill of lading .

Before signing the Contract , the Contractor shall inform the Employer of the name of the control party he
intends to engage , and obtain the Employer’s approval.
The third party control should be selected from the following list which issued by the Central Tenders
Directorate :
1) Bureau Veritas - Messers. Red Sea Shipping Agency W .L .L

SGS — Societe General De Servwillance.
2) Tuboscope Verco International.

3) OMIC — Overseas Merchandise Inspection Company LTD.
4) Baltic Control LYTD.
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5) Inspecturate (suisse) S. A.

6) Control Union International.
7) Socotec International Inspection.

2 Valves

GENERAL :

Materials used in valves shall be suitable for potable water.

All valves, on any type of pipeline must be jointed to the pipe by flanges (unless otherwise specified) and
shall have a testing pressure of 1.5 times the nominal pressure.

All valves shall be of the non-rising stem type, and shall be capable with standing the specified test
pressure without leaking.

The hand wheels of all valves (including those which incorporate gear )shall be arranged for clockwise
closing. All hand wheels shall have, in their periphery, the words OPEN and SHUT and appropriately
positioned arrows.

When valves have inaccessible positions, extension spindles shall be fitted to suit the situation.

The contractor shall submit a certificate from the manufacturer certifying that all valves have been mill
tested and that they have successfully passed the tests prescribed by the relative standard specifications.

. Gate Valves :

GENERAL:

They shall comply with EN 1171 standard latest revision. For drinking water, valves from DN 50 to
2000mm, PN (16, 25, 40) bars, shall also comply with EN 1074-2 standard latest revision.

All accessories and fittings (gasket, hand wheel GG25 or carbon steel, bolt and nut of A2, flanges
EN 1092-1/2 Steel flanges type (01, 11, 12) shall be provided by the contractor, this is general
requirements for all kinds of valve for each .

The valves shall be complete with mechanical position opening indicator with hand wheel from
ductile cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300

The contractor shall provide four detailed repair manuals for the gate valves supplied; and a letter of
certification from the contractor verifying that all requirements of EN Standard and these Specifications
have been met.

VALVE JOINTS:

All valves shall have, flanged ends, mechanical joint ends or screw joints to fit the pipe run in which they
are used, except valves installed on push-on joint pipe shall have mechanical joint ends unless otherwise
specified and the flange design on request.

Flanges shall be raised face rated and drilled according to EN 1092-1/2 PN (16, 25, 40) Bars and face to
face length according to DIN 3202 series F15 or EN558.

Regarding all standards or technical characteristics described hereafter, the contractor is required to submit
certificates from third party inspectors recognized by the governmental tender directorate, its latest issue, but
limited to following internationally recognized and accredited companies :

1) Bureau Veritas

2) Lloyds
3) SGS
4) WRAS

o)
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5) RSS

MATERIALS

1. Gate valve form size DN50mm and greater shall be Body wedge and bonnet of the material for
pressure range 16 to 40 bars shall be ductile iron as listed in table below.

Material

Today Previously

Code Designation | Standard | Material No | Code Designation | Standard
Ductile iron DIN
EN-GJS-400- | EN-JS1030 | EN 1563 |5.3106 GGG-40 0.7040

15 1693-1
Ductile iron DIN
EN-GJS-500-7 EN-JS1050 | EN 1563 | 5.3200 GGG-50 0.7050 1693-1
Ductile iron DIN
(EN-GJS-400- | EN-JS1025 | EN 1563 | 5.3103 GGG-40.3 0.7043 1693-1
18-LTH i

2. Valve stem (shaft) shall be stainless steel with minimum 13% chromium for water system, 17% chromium
for waste water system as listed in table below.

DESIGNATION Material no En standard

Stainless steels 316 1.4%** EN10088-1,2 or 3

4. Body, wedge and bonnet shall be of ductile cast iron GGG 40 or 50 according to DIN 1693 .And Nut shall
be of bronze CuSn12Ni .

. Stem shall be of stainless steel 316 while stem sealing shall be of PTFE.

. O-Ring made of EPDM for water system, NBR for wastewater system.

. Bolting should be of stainless steel 316.

o N o O

. Hand wheel made of non wounding Steel or Ductile Cast Iron

DESIGN

1. Resilient seat to EN 1074-2 and EN 1171 Wedge full lining with EPDM for water system and NBR for
wastewater system process for pressure range 16 bars only.

2. Wedge will be equipped with polyamide gliders to protect the gate and body guides coating from
wearing. Gliders should be preferably directly fixed to the Iron Gate and protection against corrosion of
the wedge shall be assumed by the system glider/rubber.

3. Metal seated to EN 1074-2 and EN 1171 non resilient seat, tapered wedge design Flexible wedge type
700HJ or Split wedge=Type 700 JJ for pressure range greater than 16 bars.

4. Fully guided wedge for resilient and non-resilient gate valves.

oY
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5. Body/bonnet junction can be either realized with or without bolts, to avoid corrosion.

6. All bolts and nuts shall be of stainless steel 316 or Bronze.

7. Face to face :

e Face to face dimension for the pressure range up to 16 bars accordance to EN558-1 basic series 14
(previously DIN 3202 F4) ;

e Face to face dimension for the pressure range 25 bars accordance to EN558-1 basic series 15 (previously
DIN 3202 F5) ;

e Face to face dimension for the pressure range 40 bars accordance to EN 558-1 basic series 15 (previously

DI

8.
9.

10.
11.
12.

13.
14.

15.

N3202-F5,).

Gate valve shall be designed with flanged end on both sides rising face according to EN 1092-1/2.
Fixed stem seal (O ring seal) with minimum double O-Ring stem sealing and replaceable seal under
pressure according to 1SO 10079.

With draining plugs for waste water system.

Optional prepare for bypass for pressure range 40 bars.

Up to DN 200 the valves shall have a maximum operating torque of(DN) Nm. A gear box will be added
If necessary to reach a maximum operating torque of 300 Nm (The valve from size 200mm and grater
shall mountain with gear unite for pressure rang 25 bar and grater).

Inside screw stem(NRS)

The valves shall be complete with mechanical position opening indicator with hand wheel from
ductile cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300.

Rotation of opening :
All valves shall open by turning to the left or counter clockwise, when viewed from the stem (clockwise
closing).

COATING

1.

All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a
minimum thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting
epoxy coating. Said coating shall be non-toxic, impart no taste to water, and shall be in accordance with
British, French or German drinking water national regulations.

The valves shall be shot blasted before coating according to specifications and shall be coated inside
and outside with fusion bonded epoxy powder minimum 250 microns in RAL 5015.

The valves shall be complete with mechanical position opening indicator with hand wheel from ductile
cast iron fusion bonded epoxy powder coated with spur gearbox for sizes above DN 300.

MARKINGS
Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of
manufacturer, and year of manufacture).

TEST

1.

Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not applicable).

oy
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2. Drinking Water use valves are in accordance W270 OR British, French German drinking water national

regulations.
3. Life cycle test.

Butterfly Valves

GENERAL

1. Butterfly valves shall comply with EN 593 standard latest revision. For drinking water valves from DN
50 to 2000mm, PN (16 , 25, 40)Bars shall also comply to EN 1074-2 standard latest revision. Butterfly
valves shall be of the tight closing, metal seat type with recess—seat. Rubber gasket will be fixed on the
butterfly and replaceable without removing the shafts.

2. Directions of flow shall be satisfactory for applications involving valve operation after long periods of
inactivity. Valves being tight in the two ways will be preferred.

3. Valve discs shall rotate 90 degrees from the full open position to the tight shut position. Obturator disc
will be of double accentuated type.

4. The valves shall have the possibility for horizontal and vertical installation by changing the lever

position only.

5. the contractor is required to submit certificates from third party inspectors recognized by the

governmental tender directorate, its latest issue, but limited to following internationally recognized and
accredited companies:

e Bureau Veritas

e Lloyds

e SGS

e WRAS

e RSS
MATERIALS

butterfly valve form size DN50mm and greater shall be Body wedge and bonnet for Pressure range
(16 to40) Bars shall be ductile iron as listed in table below.

Material

Today Previously

Code Designation | Standard Material No | Code Designation | Standard
Ductile iron DIN
EN-GJS-400- | EN-JS1030 | EN 1563 | 5.3106 GGG-40 0.7040

15 1693-1
Ductile iron. DIN
EN-GJS-500-7 EN-JS1050 | EN 1563 | 5.3200 GGG-50 0.7050 1693-1
Ductile iron. DIN
(EN-GJS-400- | EN-JS1025 | EN 1563 | 5.3103 GGG-40.3 0.7043

18-LTh 1693-1

Valve shaft shall be stainless steel minimum 13% chromium for water system 17% chromium for
waste water system.

C-T-W-2022-0080
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Designation Material no En standard
Stainless steels 316 1.4%** EN10088-3
3. Sealing seat ring (metal sealing corrosion and wear resistance sealing surface) shall welded—on or

rolled on the body and made of :
A. Stainless steel.

B. Chrome-nickel
Bronze for wastewater only.

G. (EN 10088 -3/2,2.0975,2.1020,Ni)
4. Internal bolts shall be stainless steel minimum A2 according to EN 10088-2/3.

5. O-Ring and seat gasket shall be made of EPDM used in Drinking Water system and will be in accordance
with British, French or German national regulations for water system.
DESIGN

1. Face to face to EN 558-1 basic series14 and (previously DIN 3020 F4).

With Flanged end on both sides rising face accordance to EN 1902-1or 2.
With gear box featuring position indicator (for non buried valves) and mechanical stops.

. Bearing sealing with minimum double O-Ring on both sides.

. Tight in both side.

. Valves shall be suitable for installation in either horizontal or vertical position.

2
3
4
5. Disk with close disk eyes.
6
7
8. Double eccentric bearing of disk butterfly valve.

COATING

All internal and external ferrous metal surfaces shall be fully coated, blue color, holiday free, to a minimum
thickness 250 microns at least with a hot epoxy powder coating or two part thermosetting epoxy coating.
Said coating shall be non-toxic, impart no taste to water, and shall be in accordance to W270 OR British,
French German drinking water national regulations.

MARKINGS

Markings shall be in accordance with EN 19 and shall include (size, working pressure, name of
manufacturer, and year of manufacture).

TEST
1. Final production tests in accordance with EN 1074-2 or EN 12266-1 (when EN 1074-2 not applicable);

2. Drinking Water use valves shall be in accordance with British, French or German drinking water national
regulations.

N
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3. Life cycle test

iv.Air Valves :

SINGLE AIR VALVE DN 50
Air Valves shall be single automatic air valves, PN 16, PN25, PN40 and PN50 according to the final design

performed by the contractor, with body/bonnet of Acetal with PE shield for UV protection, and shall be
inside and outside epoxy powder coated complying in general with DIN 30677 part 2, coating thickness
shall be minimum 250um, freedom from imperfections shall be tested by high-voltage method.

Air Valves shall be either with DN 50 female threat or with Flange DN 80.

DouBLE AIR VALVE DN 100
Double orifice air valves shall be of the triple function type with a flanged inlet to EN 1092-2 PN 16,

PN25, PN40 and PN50 according to the final design performed by the contractor (DIN 28605 / DIN
2501/BS 4504) and shall be suitable and approved for the use with potable water.

Body and cover shall be of ductile iron EN-GJS-400-18 acc. to EN 1563 (GGG 400 - DIN 1693) and shall
be inside and outside epoxy powder coated complying in general with DIN 30677 part 2, coating thickness
shall be minimum 250um, freedom from imperfections shall be tested by high-voltage method.

Orifice and float balls shall be of corrosion free material (stainless steel or plastic), all seals shall be of
EPDM or NBR suitable and approved for potable water.

AUTOMATIC AIR VALVE, SINGLE-CHAMBER TYPE

o Single-chamber valve directly operated by the medium;

o Two-orifices venting system with 3 functions (supply and release of air as well as automatic
venting during operation);

o Safe operation even under high-volume, high-speed venting up to sonic speed;

o With test and purge connection;

o Body and cap made of ductile cast iron EN-JS 1030 (GGG-40);

o Inner parts made of stainless steel grade 316 (DN 50 float made of plastic);

o Seal made of EPDM.

o Equipped with inspection valve.

Corrosion protection:
Inside and outside with epoxy coating to GSK standards for heavy-duty corrosion protection to DIN 30
677-2, coating thickness >250 um, colour: RAL 5005 blue

- Aiir valves shall be installed as follows:

A. For black steel main pipelines, the contractor shall cut a hole in the transmission Pipeline and install and
weld a black steel pipe of suitable length and diameter provided with the appropriate slip - on flange with
a neck to suit the flanged air valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flange tee (T) and install a pipe of
suitable length and diameter in order to install the A.V provided with a neck to suit the flanged air valve.

o1
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C. The Welding and the air valve pipes welded joints together with flanged joints, shall be properly
protected in accordance with the specifications.

D. Air valves with diameter 1 ’2 ““ and larger shall be installed in concrete valve chambers according to the
Standard Drawings.

E. Air valves with diameter 1 % “and less shall be installed in the ground according to the Standard
Drawings.

v. Wash-Outs :
The types of wash - out specified for this contract, whether in concrete chambers or buried type are as
shown on the Standard Drawings. All wash - outs will be constructed as indicated on these Standard
Drawings or as instructed by the Engineer.
At places shown on the drawings or directed by the engineer, wash - outs shall be installed as follows:

A. For black steel main pipeline; the contractor shall cut a hole at the lower part of the transmission main,
install and weld a steel pipe of suitable length and diameter provided with a slip - on welding neck
flange to suit the flanged washout valve.

B. For ductile iron main pipelines, the contractor shall install a suitable flanged tee (T) to install the
flanged washout valve.

C. The welding and the W.O pipes welded joints together with flanged joints of the valves shall be
properly protected in accordance with the specifications.

D. The wash - out pipes shall be extended to such a length and reach discharge area as is required for
every particular site condition as not to flood the trenches or cause any damage to the surrounding area.

The unit price of wash - out pipelines shall also include all concrete and other works at the end of W.O
pipelines (outlet structure with riprap) as shown on the drawings, unless otherwise noted .

vi. WATER METER (MECHANICAL):

DIGITAL PROPELLER TYPE - MECHANICAL :

The water meter shall be flange ended of the helical type and shall have a registration dial with six digit
integrator calibrated to read in cubic meters and shall be of the straight reading type and shall have cover
plate and a bank lid to be fitted in place of the lid fixed to the metering mechanism, in case the later is
removed for repair.

The water meter shall be suitable for a working pressure as indicated on the Drawings and the Contractor
shall supply the tapers and the necessary flanges required for the proper completion of the work.

The length of the pipes connected to and from the water meter shall be at least ten (10) times the diameter
of each pipe away from fittings or valves.

The Contractor shall supply install and operate these type of flow meters to measure the flow in water
mains, it shall be installed as located on the Drawings. The nominal working pressure of these flow meters
type shall be as indicated on the Drawings.

vii. ELECTRO-MAGNATIC FLOW METER

Electromagnetic flow meter shall be used for measurement of drinking water with a minimum conductivity

of > 50 uS/cm. The measuring system consist of a transmitter and a sensor in remote version: Sensor is

oV
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mounted separate from the transmitter with display like two mechanical units. The length of cable between

units cannot exceed 10m.

Inner diameter of flow meter shall be same like inner diameter of flow meter flanges without any reduction
of diameter.

The measuring tube of the electromagnetic water meters shall be made stainless steel. Supply voltage of all
measurement system shall be on electric network 240 V / 60 Hz with all protection of non-regular electric
supply. This means that Contractor shall supply and install UPS with minimal 3 hour of working during
interruption of power supply from electric network.

Degree of protection shall be IP67 (NEMA 4X) for transmitter and IP 68 (NEMA 6P) for sensor. Shock
and vibration resistance shall be acceleration up to 2 g following IEC 600 68-2-6. Electromagnetic
compatibility (EMC) shall be as per EN 61326, emission shall be to limit value for industry EN 55011.
Flow meter shall be earthed.

Housing shall be of adequate metal material with proper outside/inside corrosion protection.
Electromagnetic flow meter for drinking water application, used materials, assembling grease and service
lubricants shall be approved by any worldwide certificate organization for usage in system with drinking
water. Flange connection shall be according to EN 1092-2.

Transmitter with display shall provide possibility to connect devices for wireless remote collecting data.
Maximum measured error shall not exceed 5% on water velocity 0.05 m/s.

The transmitter display shall be clear visible, readable, with sufficient number of characters. Transmitter
shall displayed flow rates, flow and total flow. Box of transmitter display shall be manufactured by robust
plastic material or corrosion resistant metal. Supply and installation includes flow meters equipment,
appropriate electro enclosure for electric supply, UPS for minimum 3 hours reserve, cabling and testing.
The meter shall be either programmed before dispatch from the manufacturer or be capable of being re-
programmed on site to suit prevailing conditions.

The specification of the Converter shall be further as follows:

Characteristics of Converter for EMF

Installation Remote (incl. Cable)
Housing Protection IP 68

Bi-directional flow rate Yes

Auto-Zero Yes

Outputs Programmable:

0/4-20 mA powered

Input Programmable
Remote auto zero

oA
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Installation Remote (incl. Cable)

Self-diagnostic functions Erroneous setting
Empty pipe detection

Working Temperature (from/ to) -15°Cto + 60°C

The Contractor shall submit a comprehensive specification regarding manufacturer, meter type, design and
performance to be filled in the datasheets

Pressure Gauges:

The pressure gauges shall be from an approved manufactures.

All gauges shall have concentric dials of 150 mm. diameter ,or as approved by the Employer .

The graduation of the pressure shall be in 0.5 bar:

a) For suction pipes from 0.00 — 5 bar.

b) For discharge pipes from 0.00 — 25 bar or from 0.00 — 40 bar.

The cover of the facia shall not be less than 4 mm. glass.

The gauge mechanism shall be of the Bourdon tube type, having stainless steel movments and shall comply
with BS.1780 . It shall be sealed from the liquid being measured by means of a diaphragm or capsule and
be filled with silicon oil.

The gauge shall be fitted with a pressure snubber, I,e. orifice, to dampen pressure pulsation . In addition to
a small stopcock for venting.

Each gauge must have a test certificate stating that it is tested according to BS. 1780 and confirming that it
is the required accuracy.

Flexible Couplings and Flange Adaptors:

For connection of the existing to the new pipeline system, flexible couplings shall be installed as indicated
on the drawings or as directed by the Engineer.

Couplings must be capable of adapting to different pipe materials.

Flexible couplings and flange adaptors shall be of mild steel and of an approved type suitable for making a
watertight flexible connection between plain-ended pipes, or between a plain-ended pipe and a flanged

049
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fitting (e.g. Viking-Johnson couplings as manufactured by the Victualic Co. Ltd. Or Dresser Couplings as
manufactured by the Dresser Manufacturing Division in the U.S.A." or equivalent approved by the
Engineer.

Unless otherwise specified, the external and internal surfaces of couplings and adaptors shall be cleaned
down to a metallic finish, then primed and painted with epoxy resin paint, applied by an electro static
process.

All mechanical couplings shall be of appropriate internal diameter and shall be capable of withstanding the
maximum working test pressure specified for the pipes they are to connect, including a joint deflection of
up to 3 degrees in any direction.

All mechanical couplings and flange adaptors shall be supplied complete with all necessary coupling rings,
nuts, bolts, washers and rubber rings. Wedge joint rings shall comply with  BS.2494, and shall be made of
nitrile rubber, ethylene propylene rubber (EPDM) or styrene butadiene rubber (SBR) or other approved
materials.

Bolts and nuts of galvanized steel shall be hexagonal with dimensions in accordance with BS. 4190 or
DIN. 601/555.

Where a Harnessed Steel Flange Adaptor is shown on the drawings, the bolts connecting the flange of the
Flexible Flange Adaptor to the Flange of the adjacent fitting shall be replaced by tie-bars threaded at both
ends.

One threaded end of each tie bar shall pass through holes in the abutting flanges and be anchored by two
nuts to make the flanged joints in the normal way. The other threaded end shall be anchored by two further
nuts in a corresponding bolt-hole on the flange, soundly welded integrally onto the fitting which it is
intended to harness to the adaptor.

The integrally-cast flange on the flange-spigot shall be located such that, after the joint has been made and
all nuts fully tightened, the integrally-cast flange is about 400 mm axially from the abutting flanges.

The bolt circles on all the flanges shall comply with BS 4504 PN 16, as specified.

The threaded tie bars shall be machined from steel at least equal to that specified for flange bolts of
corresponding duty and threaded in the same way. The threaded length shall allow the nuts to be run
forward sufficiently to permit complete withdrawal of the tie bars from the flange of the abutting fitting
without requiring any other joint to be dismantled.

The strength of the threaded tie-bars in both tension and compression shall be appropriate to the pressure
rating of the flanged joints.

. Dismantling Joints:
Dismantling joints shall be provided and installed with each valve as indicated on the Drawings for
convenient installation or re-installation of valves or similar items.

For prevention of any move of the pipe joints adjacent to closed valves, dismantling joints shall be
provided in general by restrained dismantling pieces (short version) according to DIN. 2541 or DIN 2547
or flanged adapters as indicated on drawings or as directed by the Engineer.

Body and glands of steel welded dismantling pieces shall be of pressure similar to the valve or pipeline
connected to it, with bolts and nuts of stainless steel. Surface protection by epoxy resin coating or
equivalent quality. Rubber sealing rings made of Perbunan material, nitrile rubber or equivalent quality,
shall be used.
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Surface Boxes
Cast Iron surface boxes with round lid according to DIN. 4056 shall be supplied for operation of valves as
described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or pavement.
The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate and
butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.
Surface boxes shall be supported by - reinforced concrete slabs of 65 mm. thickness to suit the surface box.

Reinforced Concrete Valve Chambers:
Where shown on Drawing, a complete valve chambers of reinforced concrete shall be constructed for all
kinds of valves and air relies valves.

Valve chambers and similar structures shall be built into the pipe lines as demanded and in accordance with
the Standard Drawings. Given dimensions on the drawings are to be verified by the Contractor so as to suit
the pipe installation and the prevailing conditions on site.

Reinforced concrete valve chambers shall be constructed of cast in-place concrete in accordance with the
detailed typical Drawings.

Valve chambers shall be allowed to cure for at least (7) days before backfilling .

Concrete supports for pipes, valves and any other fittings shall be placed at appropriate locations inside the
chamber under the direction of the Engineer (even if not shown on the Standard Drawings).

Cast iron manhole covers with frames shall be installed for all valve chambers as specified or shown on the
drawings. The wording on each cover shall be agreed with and approved by the Engineer prior to ordering.

Covers to be used in surfaces which are subject to vehicular traffic shall be tested for a load of 400 kN.

Manhole covers with bearing capacities of 40 kN and 250 kN according to DIN. 1229 shall be installed as
instructed by the Engineer.

Two pairs of keys for use with each type of cover shall be handed over by the Contractor after completion
of the Contract at no extra cost.

As shown on the Drawings, all valve chambers shall be equipped with step irons, which shall be of
malleable cast iron, according to DIN 1211 or galvanized iron or as directed by the Engineer.

Types of Drainage for the valve chambers shall be according to the Standard Drawings or decided on site.
Penetration holes with G.S. sleeve pipes shall be inserted in the ceiling slabs, details of which are shown on
the Standard Drawings, so as to incorporate the extension spindles of the valves inside the concrete
chambers.

Ventilation pipes as instructed shall be installed at the highest possible point in all air release valve
chambers (considering traffic load) and led to the nearest convenient outlet above ground. End of pipe to be
flanged with a stand pipe equipped with protection cap including non-corrosive insect screen. Ventilation
pipes shall be covered by the price of the valve chamber.

R
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Structural calculations including reinforcement drawings for all valve chambers shall be made by the
Contractor and submitted for approval by the Engineer. These calculations are to take into consideration
the prevailing load and soil conditions.

The cost of reinforcement for concrete chambers shall be included in valve chambers.

All items as described above as well as additional excavation and back filling works shall be included in
the valve chambers.

Xiii. FLow CONTROL AND SHUT-OFF VALVE FOR DRINKING WATER

Xiv.

e One-piece body;
e Corrosion protected bearing in the body by way of double O-ring seal and encapsulated shaft seal;
o Wear-resistant, corrosion-resistant and infiltration-proof piston guides in the body by way of micro-

finished bronze weld overlay;

¢ Designed for cavitation-free operation in all modes of operation;

Piston sealed by quad-ring;

Anti-blowout shaft;

Body made of ductile cast iron EN-JS 1030 (GGG-40);
Made of stainless steel grade 304;

Retaining ring made of stainless steel grade 304;

Crank gear up to DN 600 made of stainless steel type grade 304; from DN 700 made of cast iron EN-JS
1030 (GGG-40, epoxy-coated,;

Valve seal made of EPDM,;

Valve shaft made of stainless steel grade 304

Bolts in touch with the medium made of stainless steel grade 316;
Maintenance-free shaft bearings made of bronze;

With self-locking, encapsulated, maintenance-free worm gear in protection degree IP68, incl.
mechanical position indicator;

CONTROL VALVE PLUNGER TYPE - TENDER TEXT

1. Main features:

a.

Performance: The valve shall be designed to operate smoothly throughout the specified flow range
without cavitation, excessive noise, or vibration for the conditions stated in 2.01 B below.

b. Noise:Operating noise levels shall not exceed 95 decibels (dBA) at a distance of three 1 m from the

C.

valve at the normal flow point. Flow rate as a function of pressure drop across the valve shall be linear.

Plunger Valve must be drop tight in closed position

Y
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d. Operation Data

The contractor must provide the following data for the flow control valves:
1. Maximum Flow Rate Condition Data:

o Flow Rate:
. Minimum Inlet Pressure:
. Maximum Outlet Pressure:
. Kind of operation (continuous)
2. Minimum Flow Rate Condition Data:

o Flow Rate:

. Maximum Inlet Pressure (Design):
. Minimum Outlet Pressure:
. Kind of operation (continuous)

3. Normal Flow Rate Condition Data:

. Flow Rate (Design):

. Normal Inlet Pressure:

. Normal Outlet Pressure:

. Kind of operation (continuous)

2. CONTROL VALVE OPERATING REQUIREMENTS

a. Valve Assembly Components: Each control valve assembly shall consist of a flanged short conical
inlet section having an internal cone to divert the water flow into the annular chamber of the body
section.

b. An oval body section with an inner annular chamber shall be formed by the body shell. The plunger
with slots is part of internal slider-crank mechanism and is driven by an outside wormgear.

c. The plunger shall move in an axially flow direction to reduce or enlarge the annular flow cross section
through slots in a degressive manner, and the medium will flow through the customized regulating
cylinder from the outer annular chamber to the inner chamber of the plunger, shall be provided for flow
control without cavitation. This has to be documented by curves

d. The outside of the plunger shall seat against a QUAD-sealing-ring at its upstream end which will be
against medium pressure from both upstream and downstream sides, and shall have a profile sealing ring
which will seat against a stainless steel seat at the downstream valve body end.

3. CONTROL VALVE DESIGN FEATURES

a. Control valve shall be a one-part-body design and shall feature an interior geometry that provides
water flow that is guided around the streamlined internal body structure. The design shall feature a
geometrically optimized design, a continuous annular cross sectional reduction from inlet to throttle
cross section, and continuous rise of flow velocity to the exit without producing cavitation.

b. Control valve design shall feature specially customized designed slotted cage to minimize
cavitation. Slotted cage must be of portable type. It must be movable with the plunger. Slots shall
be fully closed when the valve is placed in the closed position.

T
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C.

d.

XV. ULTR

Control valve design, when open during operation, shall feature plunger assembly movement in the
upstream side direction to release water through the slots.
Control valve design shall feature advance and retract axial strokes of the plunger, guided in the
internal body by an internal slider-crank mechanism.
. Motion shall be controlled by means of electric actuator or hydraulic cylinders attached to the body
section.
The design of the annular throat cross section in any position of the plunger shall ensure linear
regulation of flow.
. The proposed valve actuator shall operate in accordance with the requirements of Section
Specifications for Electric Motor Actuators.
. Actuation: The plunger valve shall be actuated as specified by the purchasing documents, or as
described in Section A — Specifications for Painting and Coatings Electric Motor Actuators shall be
no more than five (5) times the normal operating force required at minimum inlet head conditions.
Connections: Valve end connections shall be provided by EN 1092 standard pattern flanges for the
size and pressure rating specified.

ASONIC LEVEL METER

The function of this level meter is to determine the water level in the water reservoir for
controlling the operation of the pumps.

At this measuring instrument an echo system transmits ultrasonic pulses towards the water
surface from above and receives the returning echo. It determines the level from the speed of
sound, the propagation time, and the sensor height. The complete measuring system consists of

the

Sen

ultrasonic level meter and the fitting measuring transmitter.

Sor

The ultrasonic sensor shall provide:

C-T-

Type Ultrasonic pulse echo type with flange or bracket
(Measurement will be based on the distance time)
Sensor beam angle +/-12° or 8°

Frequency 44kHz

Material PVDF, PP-GF, ETFE
Measuring Range 0 — 10m/sec
Protection IP 68

Ambient temperature -20°C - +80°C

Power supply: 24 VDC.

Output signals, 4 -20mA

Integrated temperature sensor for compensation.
Connection to transmitter via appropriate length of cable

Permanent measurement of the water level.
ield-mounted of the water level.

Transmitter

¢
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Display LCD TFT (level, Trend, Graph, Temp.) with back-light
Output signals 4 — 20mA, RS-485

Alarm HH, H, L, LL

Power supply 230V AC +/- 10%, 50Hz

Protection IP 66

Ambient temperature - 20°C -60°C

Accuracy Better or equal to +/- 0.2% FS

Cable and temperature compensation.

The installed meter shall be resistant against, humidity, dust and weathering. The function and
the accuracy of the meter should not be affected by these phenomena. The sensor for temperature
compensation has to be installed by using a suitable mounting fixture so that the temperature over
the measuring distance is gathered reliably.

The reliability of measurement by ultrasonic signal must not be affected by any other fittings
inside the tank. The detector must be mounted so the transmission is perpendicular to the water
surface. The detector heads shall be capable of measurement over the full range of water levels
and shall be designed to withstand immersion in water in the event that the tank becomes
overfilled. All fittings must be easy to access and to remove for maintenance or repair.

The sensor has to be mounted to a cantilever that is fixed to a pole on the edge of the wet well.
The distance to the water surface must be more than the sensors block distance. The measuring
ultrasonic signal must not be disturbed by any fittings inside the wet well to get reliable results.
All mounting material is also included.

The Contractor should submit a detailed structure for installing the sensor using a steel arm. The
sensor shall be fixed inside steel enclosure with ingress protection 1P=64, this structure should be
deemed to be involved in the price of the level meter.

The Display panel of the ultrasonic level meter should be mounted inside pumping station control
room

ALARM SYSTEM
An alarm system shall be provided at the site for the detection of water when reaching the alarm

level. The sensor shall have sufficient contacts to control the audible and visual alarms as
described below. The alarms to be raised shall be as follows:
1)Visual alarm lights.

2)Audible alarm.

The visual alarm lights shall be red in color and display a flashing steady light to indicate the
water level alarm.
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The supply and installation of the visual and audible alarms together with all necessary wiring
between these items and the ultrasonic level sensor unit shall be included.

The alarm lights shall be clearly visible at a distance of 20 meters under normal daylight
conditions. Alarm lights shall remain in operation at all times while the water level is above the
alarm level. Facility shall however be provided to mute the flashing alarm and the audible device
with an externally mounted alarm acknowledge button.

The audible alarm shall have a 50-meter range. Audible alarm muting button shall be provided
directly below the alarm.

FLOAT VALVE

Straight through control valve to EN 1074

The valve opens when the level falls below a pre-defined set point.
For drinking water up to 60° C

Face-to-face length to DIN EN 558-1

Own-medium controlled valve with visual position indicator;

Pilot valve (float) integrated into the control circuit for regulation without external energy supply;
Wear-resistant, corrosion-resistant and penetration-proof seat due to micro-finished chromium-nickel
weld overlay;

Preformed diaphragm, position fixed by sealing bead for reliable sealing of the body;

Cavitation-free operation due to control inserts;

Valve seat with chambered and pull-out proof profiled sealing ring;

Impressed threaded inserts of stainless steel for the connection of the control lines for consistent corrosion
protection;

Manual venting of trapped air;

Separate control lines and pressure gauge;

Separate adjustment of opening and closing speed;

Fine-pored filter with inspection glass to view contamination in the control circuit, including stop-cock for
purging;

User-friendly reading of the operating pressures by 2 glycerine-filled pressure gauges to determine the
actual inlet and outlet pressures;

All internal parts accessible from the top for maintenance without disassembling the valve from the
pipeline;

Tightness to DIN EN 12,266-1, leakage rate A;

Flange connection dimensions according to EN 1092, Part 2;

All parts in contact with the fluid to KTW and DVGW Code of Practice W270 (no build-up of harmful
bacteria);

Body and cover made of cast iron EN-JS 1030 (GGG-40);

Diaphragm and seals made of EPDM,;

Control insert, control line, speed adjustment and screwed connections made of stainless steel;

Filter housing made of stainless steel, with inspection glass made of pressure-resistant polypropylene;

Corrosion protection:

Inside and outside fusion bonded epoxy coated in GSK type “heavy-duty corrosion protection” to
DIN 30 677-2, coating thickness > 250 um, RAL 5005 blue; no bare casting places in the area of the
connections;

Control circuit:
The connection line (diameter 12 mm) between the main valve and the float pilot must be mounted by the
customer on site.

1
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Design specifications: SHALL BE COORDINATE WITH DESIGNER
Head losses should be less than 2 m

Inlet pressure:  pl max = bar
Inlet pressure:  pl min s bar
Outlet pressure: p2 = e bar
Flowrate: Q = m3/h
Float pilot: 1 float
or 2 floats Operating distance ........... m
Varieties:

DN upon request
PN upon request
Type with two floats (min/max control)

ALTITUDE VALVE

Altitude valve shall Control the level of water in reservoir via a slave ball cock in the top of the reservoir.
Small-bore piping in an approved non- corrodable material shall connect the ball cock to the underside of a
diaphragm in the relay valve, then through a needle cock to strainer block on the inlet side of the valve.
With a fall of water level in the reservoir and opening of the ball cock, the relay valve shall open, allowing
a pressure reduction above the main valve diaphragm. This shall cause the main valve to open and allow
filling of the reservoir. When the water level in the reservoir reaches top water level, closure of the ball
cock shall cause the relay valve to shut. This shall in turn lead to a buildup of pressure above the
diaphragm and hence closure of the main valve.

The rate of response of opening and closing of the main valve shall be controlled by an adjustable needle
valve which shall enable the operation to be executed slowly, preventing sudden closure likely to cause
problems on the pipeline. The main valve shall open fully in response to a fall of 200 mm. or less in the
water level of the reservoir.

Details and materials of altitude valve shall otherwise be as specified below. It shall be double-flanged gray
or ductile cast iron. Flanges shall be to BS. 4504, PN.16. The nominal diameter shall be as shown on the
Drawings.

All materials used in the manufacture of the valve shall conform with the following minimum standards:
Body, Cover and Disc: Spheroidal graphite iron to BS.2789

Valve guide, rings etc.: Gunmetal to BS. 1400, Grade, LG2.

Liner: Bronze, to BS. 2870.

v
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Seating Face: Gunmetal, Synthetic or other approved material as appropriate.

Indicator Rod: Stainless steel to BS.970 part 4 Grade: 316529.

Actuating Valve Body: Bronze to BS.2870.

Spindle: Stainless steel to B5.970 Part 4 Grade : 3165209.

Valve Face: Nylon

Diaphragm and Bellows: Reinforced synthetic rubber or approved equivalent.
Orifice body and plate: Bronze to BS.2870.

Strainer: Cooper wire cloth.

Spring: Spring steel.

All detail parts not listed shall be in homogenous corrosion resistant material.

XiX.CHECK VALVE OR NON RETURN :
Metallic sealing slanted-seat tilting-disk check valve with internal damping unit
Disk in body with double offset bearing in bushes;
Disk geometry with optimum hydraulic flow pattern to ensure low pressure losses;
Wear-resistant, corrosion-resistant and infiltration-proof sealing seat in the body and on the disk due to
Microfinished chromium-nickel weld overlay;
Closing times reduced by ca. 35% due to the slanted seat;
With internal damping unit for closing behaviour with reduced pressure surges;
Tightness to DIN EN 12 266-1, leak rate D;
Body and disk made of cast iron EN-JS 1030 (GGG-40);
Valve shaft made of stainless steel grade 1.4021;
Shaft bearings made of bronze
Corrosion protection:
Inside and outside epoxy-coated, colour: RAL 5005 blue

10 . Pressure Reducing Valves (PRV):
The main valve shall be with throttling cone, counter piston, spring loaded. The valve shall
maintain a constant downstream pressure regardless of varying inlet pressure .

The valve body shall be in cast iron GG. 25 for the minimum pressure rating as indicated on the
drawings and the body shall have an epoxy coating both internally and externally.

The spring shall be of stainless steel 50 CrV4. The pilot control shall be a direct — acting,
adjustable spring loaded, normally open, diaphragm. The pilot valve shall be in bronze or
stainless steel and Pilot System tube in copper. The pilot valve system shall have a stopcock to
isolate the valve if necessary.

The PRV. Shall have a device indicating the position of the moving part and shall have two
manometers to measure the upstream and downstream pressures.

The flanges of the RRV. Shall comply with DIN. 2501. The PRV. Shall be hydrostatically tested at

the factory at 1.5 times the nominal pressure. The downstream pressure shall be set as indicated
A
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on Drawings. It shall maintain the downstream pressure within a range of + 10% with respect to
the pressure.

All necessary repairs shall be possible for without removing the valve from the line.

HIGH DENSITY POLYETHYLENE PIPES (HDPE)

1.GENERAL
High Density Poly Ethylene pipes shall comply with ISO 4427-1996 (E) and 1SO.161-1: 1996

The pipes shall be designed for a nominal working pressure Class of PN 16.

Designation of material of PE.100. Pipes designated as PE.100 shall be jointed with push-fit
coupling or compression fittings or electro fusion, or mechanical fittings.

The pipes designated as PE 100 shall have maximum allowable hydrostatic design stress of 8
Mpa. and minimum Required Strength (MRS) of 10 Mpa. at 50 years and 20 °C.

The nominal outside diameter and wall thickness of the pipes are as shown in the following
table :

Nominal Outside | Wall

Diameter (mm) Thickness(mm)
25 2.8

32 3.6

63 7.1

125 11.4

180 16.4

250 22.7

The length of the coiled pipes shall be 50-100 m or straight lengths if the pipe are to be coiled
this must be done at temperature not less than 30°C. For sizes > 63 mm all coils shall be
securely, banded with tough tape which cannot be removed except by butting.

The minimum diameter of the rollers for coiled pipe should be such that kinking of the pipe is
prevented.

The minimum internal diameter of the rollers shall not be less than 24 times the nominal
outside diameter of the pipe. with a minimum of 600 mm

The ends of the pipe shall be plugged or covered.

1. MATERIALS OF PIPES:

C-T-W-2022-0080
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The pipes shall be manufacture from polyethylene containing only those antioxidants, UV
stabilizers and pigments necessary for the manufacture of potable water pipes and shall be
either black or black with blue stripes and comply with (ISO 4427).

The Contractor shall provide an approved third party certificate to verify the above.

Materials in contact with or likely to come into contact with potable water shall not constitute a
toxic hazard, shall not support microbial growth and shall not give rise to unpleasant taste or
odor and cloudiness or discoloration of the water. Concentration of substances, chemicals and
biological agents leached from materials in contact with potable water, and measurements of
the relevant organoleptic /physical parameters shall not exceed the maximum values
recommended by the World Health Organization (WHO, 1984) or as required by the EEC,
Council Directive of 15 July 1980,official Journal of the European Communities ,L 229 ,pp.11 to
29) on the quality of water intended for human consumption, whichever is the more stringent in
each case.

Material of unknown composition shall not be used. Only Polyethylene granules that are
approved and listed by International approval bodies (i.e. DVGW Germany / DWI UK or
equivalent) shall be used in the manufacturing of PE pipes supplied.

Recycled material generated from a manufacturer’s own production of pipes should not be
used.

Non-metallic products in contact with, or likely to come into contact with, potable water shall
comply with the requirements of BS 6920, 1996.

Carbon black content according to ISO 6964.

The pipe manufacturer shall provide evidence of the nominal values of the density, melt flow
rate (index) of the raw material.

The density of the raw material (compound) shall not be les than 0.950 gm/cm?. The pipe
manufacture shall provide evidence of the nominal value of the density once, at the beginning
of the contract upon delivery of material on site, and as instructed by the Engineer.

Density test for raw material and pipes shall be performed according to ISO 1183 or equivalent.

Melt flow rate (MFR) this shall be determined to the method given in ISO 1133 or equivalent.
MFR shall be less that 1.0 gm/10 min. tested at 190/5 kg, change of (MFR) by processing shall
be less than 20%.

2 . QUALITY OF PIPES

The manufacturer’s shall operate a quality system conforming to ISO 9001/9002 as applicable.
This shall include a quality plan whereby details and results for each test, shall be made
available to the purchaser or his representative on request. The manufacturer’s shall have a
written declaration that the polyethylene pipes, which they produce for use in public water
supplies are manufactured from the granules approved and listed by International approval
bodies (i.e. DVGW Germany / DWI UK or equivalent) and that no chemicals or recycled
materials are added.

2.1: TESTING STATUS
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GENERAL:

Type and batch release tests are carried out by the pipe manufacturer to demonstrate
compliance with relevant standard.

TYPE TESTS:

1.  Short term hydrostatic strength at 20°C 100 hour according to ISO 1167/1996.

2. Long term hydrostatic strength at 80°C at 1000 hour according to ISO 1167/1996.

3. Long term 80°C stress crack resistance on notched pipe. When tested in accordance with
ISO 13479. Notched pipe test the pipe shall not fail within 12000 hours when pressurized
at 9.2 bar (PE 100)). This test shall be carried out on SDR 11pipe.

4.  Suitability of non-metallic products for use in contact with drinking water intended for
Human consumption with regard to the Quality of Water according to BS 6920: 1996.

HYDROSTATIC STRENGTH:

When tested in accordance with ISO 1167, the pipes shall conform to the requirements given in
table below.
Table — Hydrostatic Strength of Pipes (MPa)

Pipe Material Test Stress 100 | Test Stress 165 | Test Stress 1000
Hour at 20°C Hour at 80°C Hour at 80°C
PE100 12.4 5.5 5.0

For locally manufacture pipes; (regarding test 4 mentioned above) random samples will be
taken from production under a quality assurance system once every 15 months or the
requirements shall be met whenever a change or an introduction of a new or modified raw
material (compound) has occurred.

For imported pipes; following the delivery of imported pipes to final destination, for each batch
delivered, samples will be taken at random to be tested according to BD 6920 dated 1996.
For tests 1, 2, 3 once per size group.

2.2 BATCHRELEASE TEST/FACTORY TESTING
Before releasing any batch of pipe, the supplier is required to carry out basic tests specified
below:

1. Dimensions and appearance 1SO 4427 1996.

o 2. Thermal stability ISO 4427.

3.Tensile properties, elongation — according to ISO 6259 — 1997. 3.

4. Melt flow rate ISO 1133 — 1997.

5. Short term 80°C stress crack resistance on notched pipe 1ISO 13479-1997.

All type and batch release tests shall be conducted by pipe manufacturer and shall be
witnessed and verified by third party.

An approved list of accredited third party agencies is issued by Governmental Tenders
Directorate ( GTD ). Only recognized third party by ( GTD ) may be used by manufacturer or
contractor.

Third party shall verify that pipes are produced in compliance with ISO 4427.

No pipe shall be accepted unless all type and batch release tests have been passed.

2.3. Test after Delivery / Acceptance Tests

Samples of PE pipes shall be taken from site as instructed by the Engineer at random from
both locally manufactured and imported pipes for every lot of 10 km of pipes with diameter 63,
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110, 125 and every 5 ton consignment of pipes with a diameter 32 mm and 25 mm delivered to
site.

Raw material samples shall be supplied by the imported pipes manufacturer, especially for
carrying out test 2 mentioned below (MFR). The Engineer may instruct in addition to type and
batch release tests to conduct any or all of the following tests on the samples taken from site.
1. Dimensions ISO 4427 — 1996 / 1SO 161-1.

2.Melting flow 1ISO 1133 — 1997.
3. Tensile properties, elongation ISO 6259 — 1997.
4.  Thermal stability ISO/TR 10837.

5. Longitudinal reversion test ISO 2505-1994.

2.4 Marking of Pipe
All HDPE pipes shall be indelibly marked at maximum intervals of one meter.

The marking shall show at least the following information:

- Manufacture’s name and/or trade mark.
o - Dimensions (nominal diameter, wall thickness).
- Material, material class (e.g. PE 100) and pressure class e.g. (PN 16).
- Production period (date).
- “Water” to indicate that pipes are intended for potable water.
- "Water" to indicate that pipes or fittings intended for potable water.
- Serial number.
Batch number.
15. The pipes and fittings (especially the plastic type) shall be rejected, if the above
information for marking is not shown clearly on each piece.

2.5 Storage and Handling
Polyethylene pipes, tubing and fittings should be stored according to the manufacturer’'s
recommendations.

The following general points should be taken into consideration:

Contact with sharp metal edges on racks, etc. should be avoided.

o - The ends of pipes should be protected from damage to avoid the risk of unsatisfactory
jointing.

The pipes should be stored under cover and protected from direct sunlight including when
stacked at the places of delivery. The Contractor shall take all measures such as
providing covers of suitable size and durability to protect the pipes from direct sunlight
especially for blue pipes.

- Coils may be stored wither on edge or stacked flat on top of the other, but in either case
they should not be allowed to come into contact with hot water to steam pipes and should
be kept away from hot surfaces. Coils should not be dragged over rough ground to avoid
damaging the pipes.

vy
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- Storage of pipes in heated areas acceding 23°C should be avoided. If , due to
unsatisfactory storage or handling, a pipe is damaged or kinked, the damaged portion
should be cut out completely.

- If, due to unsatisfactory storage or handling , a pipe is damaged or kinked, the damaged
portion should be cut completely at the contractors expense.

3. Fittings and Joints

3.1. Mechanical Fittings

Mechanical coupling, push fit or compression fitting or electro fusion, may be used. They shall
be produced in acetal, gunmetal or polypropylene. The joints should provide the system with
strength in tension and water tightness. All fittings shall be designed for a nominal working
pressure of PN16 and they shall be compatible to PE pipes.

The mechanical jointing shall consist of lightening the pipe by means of screwed connections
with compression push in such away that water tightness is fully secured by means of
elastomer "O" ring and PVC grip ring.

Push fit jointing shall consist of a PVC grip and nittrile elastomer "O" ring.

All fittings of any type shall be designed for working pressure of 16 bar.

3.2. Testing of Pipes and Fittings

HDPE: Pipes and fittings shall be inspected, tested and certified by the Plastic and Rubber

Laboratory in the Design and Mechanical technology Centre in the Royal Scientific Society
(RSS) or any other specified firm approved by the Engineer.

PIPES :

Tests for determining the resistance of Pipes to constant internal pressure and the bursting
time of these pipes are required and should comply with ISO-1167.

Two types of test are required:
1. Acceptance test, carried out at a temperature of 20°C (1 hr test). These allow a fast
verification of the conformity of a batch of pipes to a specified type. At least one sample

test shall be carried out for each bath of pipes.

2. Quality test (170 hr test) carried out at an elevated temperature as a nature of the pipes
tested.

These allow evaluation of the standard of the production and the pipe material used.

The pipelines of transmission and water distribution system and all the joints shall be tested
after laying for water tightness in accordance with cp. 312 part 3.

The procedure of test shall be as follows:
Allowable leakage < 3 liter / km / 25mm dia. of pipe / 3 bar/24 hours.

C-T-W-2022-0080
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Hydrostatic testing should be carried out at ambient temperature (20°C) otherwise factor
should be applied as a correction to the nominal pressure.

Test should be applied on sections of length less than (500-800)m with uncovered joints.

Partially backfill to maintain adequate support and anchoring and to avoid floating of pipes
during testing, with joints exposed and valves in the open Position.

Slow fill with water (and not with compressed air to avoid danger of injury or damage).

The filling should be at a rate given a maximum water velocity of (0.5 m/s) in the pipe to
ensure no surge and to give air time to be released by the installed permanent air valves or
installing corporation cocks.

Leave to reach equilibrium, i.e. the same temperature as the pipe and the surrounding soll
and to remove all existing air and for the saturation of pipe material, if any.

Apply test pressure slowly to avoid surge (1.5 x max. nominal working pressure at lowest
point) or 16 bars whichever is greater and hold for (one hour). The system should be
isolated from the test pump, i.e. no pumping during the one hour test period allowed.

Apply the equation to decide on the success of test.

Finally after completing testing the line should be emptied slowly to prevent shocks or
sudden contraction of pipes.

ASSEMBLED JOINTS:

If the pipes and fittings are produced by the same manufacture, the Contractor shall provide
documents demonstrating that the assembled joints comply with the following tests:
- ISO 3458, ISO 3459:
Assembled joints between fittings and polyethylene pipes under internal pressure..
- ISO 3501
Polyethylene pressure pipes joints assembled with mechanical fittings test of leak
proofness under internal pressure.
- ISO 3501
Assembled joints between fittings and polyethylene pressure pipes test of resistance to
pull out.
- ISO 3503
Assembled joints between fittings and polyethylene pressure pipes test of leak
proofness under internal pressure when subjected to bending.

The tests of (ISO 3458, 1ISO 3459, 1ISO 3501 & ISO 3503) for the assembled joints shall
include testing of tees, bends, reducers and caps, self tapping ferrules and any other fittings
to be assembled on the P.E. pipes.

Fittings which made of polypropylene shall comply with (WHO — 1984) and the requirement
of ECC. Council Directive — 1980.

If the pipes and fittings are not produces by the same manufacturer, the Contractor shall
perform the above test at his own expenses by an approved laboratory.
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4 . PIPE TAPPING SADDLES

Saddles are required to be used as indicated on the Drawings for service line connections.
One pipe tapping saddle shall be included for each house connection or as indicated on the
Drawings. They shall be suitable for a working pressure of 16 bar.

Saddle shall be fixed around the existing and/or proposed main distribution lines of
diameters equal or greater than (3"). The saddle shall be of single strap design and in two
parts, flat top and bottom-bolted at both sides, pressure through the disc of max. 1.5" in
diameter for mains of 200mm diameter or less, and 2" for mains of diameters greater than
100mm (4"). The inside corners of the saddle strap should be rounded to prevent digging
into the pipes. The saddles shall be manufactured from gunmetal to DIN 1705 or BS 1400
to suit DI pipes. The saddle shall be supplied complete with the following:

16. a- Bolts and nuts of stainless steel to ISO 3506 or equivalent. Bolt heads shall be

clearlymarked with the manufacturer's name or his identification mark.

b - Nitrile rubber sealing "0" rings, suitable for service connections to be fixed between the
disc and the pipe in groove in accordance with DIN 16963 and DIN EN 681. They shall
be suitable for working pressure of 16 bar.

¢ - The saddles shall be suitable for use with screwdown ferrules. Saddles shall be tapped
for internal pipe threads in accordance with ISO 7/1 or BS21.

5. Self Tapping Ferrule Strap

House connections (DN 20mm and DN 25mm) shall be connected directly to the HDPE

service lines by one of the following (2) two procedures:

a. Completely self contained integral cutter self tapping ferrule and saddle as indicated on
the Drawings, or as directed by the Engineer shall be used. The service saddle should
be bolted around the service line and the house connection connected via the ferrule
pushfit outlet. The tapping may be dry or under pressure.

b. Suitable (Tee) made of HDPE.

“Using of suitable (tee) is preferred when it is possible ” .

The self tapping ferrule and saddle shall be manufacture from:

1. Gunmetal to BS 1400, and shall be supplied complete with the following:

a. Bolts and nuts of stainless steel to ISO 3506 or equivalent. Bolts should be clearly
marked with the manufacturer's name or his identification mark.

b. Nitrile rubber sealing "0" rings, suitable for service connections shall be fixed between
the pipe and the saddle in groove in accordance with Din 16963 and DIN EN 681. Self
drilling cutters shall be of aluminum bronze in accordance with Din 1725 and DIN EN
601 or approved international standards, Or

2. Polyethylene, Acetal or Polypropylene, and shall be supplied complete with bolts, nuts,
"0" rings .. etc. as mentioned above (in a and b).

6. Ferrule

Ferrule cock shall be designed with single outlet of 25, 32 or 63mm suitable for pipes of
working pressure 16 bars. They shall be screwdown type that can take the place of a
stopcock and designed as a main stem with a swivel outlet control of water flow via a
threaded inner plug. The cock shall have inlets with male threads to ISO 7/1 or BS 21 for
underground use. The ferrule should be easily "shut off* by means of a spindle attached to
the inner plug. The single ferrule should be of push fit outlet.

The design of the ferrule shall permit service line installation via dry/under pressure
machines which mount on to the ferrule/saddle assembly.
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The machine manufacturer's recommendations shall be followed in respect of the tapping
machine.
The screwdown ferrule cock shall be manufactured of gunmetal complying to BS 1400 with
minimum percentage of zinc. Complete with nitrile rubber washer in accordance with DIN
16963 and DIN EN 681.
Cast iron surface boxes with hexagonal lid as specified shall be supplied and installed for
single ferrule house connections on mains of min. dia. 3". Surface boxes shall be suitable
for a 100 KN load.
Extension rod with coupling sleeve and PE-protection tube shall be installed as required, as
to operate the ferrule cock from the surface box.

7 . Electrofusion Connections

a. General :

Connection design limitations and manufacturer's joining procedures must be observed. Tools
and components required to constructed and install joints shall be in accordance with the best
installation practices and manufacturers recommendations, all in accordance with ASTM — F
1055-98 Standard Specifications for Electro fusions Type Polyethylene Fittings For Outside
Diameter Controlled Polyethylene Pipe and Tubing". However / filed connections shall be
controlled by and are the responsibility of the field installer, and shall be performed by, or under
the supervision of experienced personnel provided by the pipe manufacturer or distributor
(proof of personnel qualifications shall be provided by the Contractor by means of an official
certificate from a certified trainer, upon request by the Engineer) with proper equipment in
addition the procedures recommended by Plastic Pipe Institute (PPI) shall be taken into
consideration.

- Electrofusion Jointing :

Electrofusion fitting, Saddles, Tapping Tees, Tapping Valves, Connectors, Tees and Elbows
shall be produced from Polyethylene material (designation PE 100) PN 16 color black and
comply with ISO 4427/1996 or equivalent and shall be installed in accordance with the
requirements of the manufacturers instructions using appropriate jointing welding equipment.

- Fusion Compatibility
Compound designated PE 80 or PE 100 having MFR (190°/5 kg) within the range 0.2g/10 min.
to 1.39/10 min. shall be considered compatible for fusion to each other.

Polyethylene fittings designed as PE 80 or PE 100 PN 16 can be used to join pipes with

different designations.

1. Allfittings shall be injection moulded from recognized top quality resin PE 100 or PE 80
complying with ISO 4427/1996.

o 2. All fittings must be packed in such a way to allow instant use on site without
additional cleaning.

3.  No heating coil may be exposed and is to be fully imbedded into the body of the fitting for

protection purposes during assembly.

All fittings must have moulded-in identification and product information.

A limited path style fusion indicator as visual recognition of completed fusion cycle should

be incorporated into the body of the fitting.

6. Quality control test results regarding “Wire temperature coefficient” and “Heating element
and wire resistance” should be provided by manufacturer.

7. Allfitting should have barcode.

8. The pipe and fittings shall be of the same material.

9 Contractor should provide certificates from manufacturers on the pressure rating for the
electro fusion connection to be at least PN 16.

b. General Procedures:

o s
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The component ends to be connected must be clean, dry and free of detrimental surface
defects before the connection is made.

c. Cleaning:

Before joining, and before any special surface preparation, surfaces must be clean and dry.
General dust and light soil shall be removed by wiping the surfaces with clean, dry, lint free
cloths. Heavier soil shall be washed or scrubbed off with soap and water solutions, followed by
through rising with clean water, and drying with dry, clean, lint free cloths.

d. Safety:

Before using chemical cleaning solvents, the potential risks and hazards to persons shall be
known by the user, and appropriate safety precautions must be taken. Special handling and
personal protective equipment shall be used as necessary.

The manufacturer’s instructions for use, and the material safety data sheet (MSDS) for the
chemical should be consulted for information on risks to persons and for safe handling and use
procedures.

e. Cutting Pipe:
Joining methods shall produce square-cut ends. Pipe cutting shall be accomplished with
guillotine shears, run-around cutters, and saws.

Care shall be taken to avoid cutting a spiral groove around the pipe. Guillotine and run-around
cutters shall provide a clean cut without chips.

Chain saws shall be operated without chain lubrication. Bucking spikes shall be removed.

Chips shall be removed from the pipe bore and cleared from the job site. Pipes ends shall be
deturred It is essential that operators take care to ensure that jointing procedures are rigorously
respected and in particular that:

- The pipe ends are properly scraped.

- All parts of the joint should be kept clean and dry prior to assembly.

- Clamps are used correctly to ensure that no movement of the joint can take place during

the heating and cooling cycle.

- Welding shelters are used to ensure that rain does not contaminate the joint.

Only trained and qualified welders should weld fitting on pipes.

f. Dimensions and Tolerances :
HDPE fittings shall be manufacture to the requirements of applicable to ISO 8085/PrEN 12201-
3.

1)The minimum wall thickness of any part of a fitting exposed to the full hydrostatic pressure
shall not be less than that of a pipe of the same material with the same nominal pressure
rating.

2)The minimum bore diameter in any cross-section, (excluding pipe penetration stops) shall be
not less than the maximum outside diameter of the pipe or fittings, for which the socket is
intended.

G. TESTS:
The Contractor shall provide certificates from a third party demonstrating that all tests in
accordance with the applicable 1ISO are performed on electrofusion assemblies. The tests shall
include, but not limited to the following test:

vy
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ISO 13954: 1997 Plastics pipes and fittings — Peel decohesion test for (PE) electrofusion
assemblies of nominal outside diameter greater than or equal to 900 mm.

ISO 13955:1995 Plastics pipes and fittings — Crushing decohesion test for (PE) electrofusion
assemblies.

ISO 13956: 1995 Plastics pipes and fittings — Pull out decohesion test for (PE) electrofusion
assemblies.

EN 1716 Plastics piping systems — (PE) tapping tees — Test method for impact resistance of
an assembled tapping tee.

Samples of welded fittings shall be taken as instructed by the Engineer from site for the above-
mentioned tests, al least once for every 600 joined connections.

The manufacturer shall subject samples of each productions lot of molded fittings to x-ray
inspection for voids. Voids shall not be permitted, should voids be found in the samples, the
entire production shall be x-ray inspected. If additional voids are found, the production lot shall
be rejected. The x-ray testing shall be conducted by an independent laboratory and certified
test report made available to the Engineer upon request. Initial sampling shall be limited to not
less than 5% of the production lot.

Cutting Branch Outlet Holes :
Exceeding self tapping saddle tees, hole cutting will be required for filed installed side outlet
Fittings. Commercial hole saws for metal shall not be used. Polyethylene pipe hole saws
only shall be used.
When cutting, hole saws shall be withdrawn as frequently as necessary to clear the chips
Powered hole saws shall be operated at properly law speeds to avoid overheating and
melting Material.

Submittals :
Contractor should provide certificate from manufacturers on the pressure rating for the
Electro fusion connections to be at least 16 bar.

Payment :
All electro fusion connections works and fittings shall be included in the unit prices of the
relevant pipelines.

C-T-W-2022-0080
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2.3 GALVANIZED STEEL PIPES AND FITTINGS

2.3.1 Pipes

Galvanized iron (Gl) pipes shall be seam-welded, galvanized in accordance with DIN EN 10240:
1998 with threaded sockets to DIN 2441 or ISO 65: 1996, heavy series. The wall thickness and
weights for each size of pipe shall be as follows:

The wall thickness and weights for each size of the pipe should be as follows:

Nominal Size | Designation of | Outside Wall Weight/m

(ND) thread Diameter (mm) | Thickness screwed and
max. | min. (mm) Socketed

20 3/4" 27.2 26.6 3.2 1.88

25 1" 34.2 33.4 4.0 2.96

50 2" 60.8 59.8 4.5 6.26

The pipes shall be supplied screwed in accordance to DIN 2999 or BS 21. Pipe threads, shall
have the screw threads clean, well cut and square with the axis of the pipe and be free from
excessive burns.

Each pipe shall be supplied with a socket at one end and shall have a protection ring affixed to
the unsocketted end, to prevent damage to the leading thread. The end of each socket shall be
chamfered internally.

The Galvanization shall be done by the hot-dip zinc process according DIN 1706 and shall satisfy
the copper sulphate test procedure according to DIN 50952, also prescribed in Appendix C of BS
1387 latest edition.

All pipes shall be straight, cleanly finished, free from cracks, surface flows limitations and other
defects and shall have a reasonably smooth surface. The overall pipe length, when one socket
has been fitted, is to be 6 meters plus or minus 150 mm.

The socket shall be in accordance with DIN 2441 or BS 1387 latest edition.

Galvanized test shall be in accordance with DIN 50952 or BS 1387 latest edition.

Before bedding of galvanized steel pipes, insitu cold bitumen coating, of minimum thickness
(0.5mm), should be applied for underground installation, and extended at least 20cm for pipes
laid above the ground.

2.3.2. Fittings

The fitting shall be used with the heavy series of pipes according to BS 1387-1985 galvanized
pipes.

Thus fittings must be suitable for this type of pipes. It must also be suitable for potable water use.

The fittings shall be Malleable Cast Iron Screw down Pipe Fittings in accordance with BS 143 and
BS 1256/ 1986 or approved equal.

Threads must be in accordance with BS 21.

va
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Working pressure shall not be less than 16 bars with 24 bar hydrostatic pressure test.

The fittings shall be (EE, GF, Crane or equivalent in quality) and have an adequate corrosion
protection of internal and external surfaces by means of hot-dip galvanization according to BS
729. Galvanization test is required.

Each pipe and fitting shall bear the mark of the year of manufacture, nominal diameter, and the
letters “GS on the body of the pipe or fitting. The marks maybe cast on, painted or cold stamped.

2.4  VALVE INDICATOR PLATES

2.4.1 General

All valves should close when turning the handle wheel in the clockwise direction. Valve indicator
plates shall be installed for all valves and the price shall be deemed to be included in the BoQ
rates.

2.4.2 Specifications

Valves Indicator Plates shall have the following specifications:

The size of the Plates shall be 110 mm by 70 mm. The total number of removable fields shall be
18. Plates and field shall be of blue colour whereas letters and numbers shall be of white colour.

The Plates shall provide the following information:

Valve ID Number.

Distance to the left or right in meter (with one decimal up to maximum 99.9m).

Distance to the front in meter (with one decimal up to maximum 99.9m).

The Valve Indicator Plates shall be scratch, impact and corrosion-resistant, made of non-ageing,
UV-resistant and weatherproof material.

All fields shall be exchangeable and fixed by self-locking system. Blank fields shall be available
as single double and triple units.

Letters and numbers on fields shall be fully impregnated and coloured through.

The Valve Indicator Plate shall be fixed on a ground plate of non-corrosive, non-ageing, UV-
resistant and weatherproof material by means that do not allow unauthorized removal of the
Valve Indicator Plates.

Ground plates shall be fixed to the walls or pillars by non-corrosive screws.

2.4.3 Locations

For all valves, Valve Indicator Plates shall be mounted onto concrete pillars installed for this
purpose.

The position of the Valve Indicator Plates needs to be marked on the as-built drawings as well as
details measurements of each Valve Indicator Plate needs to be recorded separately.

IDENTIFIERS
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2.5.1 General

Electronic identifiers shall be installed over proposed underground steel, ductile polyethylene

pipelines in accordance with the following specifications.

2.5.2 Specifications

The design and construction of the electronic identifiers shall be rugged, reliable and durable.

The cross section area shall be small in order to fit in tight places.

The following is the required specification:

Colour Freg- | Range | Operat | Storage | Housing | Life Field RCL
uenc | (Depth) | -ing Temp. Expectanc | Trials Circuit
y Temp. y

Blue 145.7 | 60-150 | -40to -40to Water 45 Years Require | Ferrite

(Water) KHz |cm +70c |+85¢c Proof Min. d Core

Samples of electronic identifier shall be submitted by the Contractor to be approved by the
Engineer without any additional cost.

2.5.3 Installation
Electronic Identifiers shall be installed in the following both manners:
- Vertically within the top of the soft backfill layer (bedding) over the pipe at a depth not
exceeding
90cm from ground surface.

- Horizontally: one identifier every (12) meters maximum for straight pipeline and (4) meters
in long curves and where there are more than one pipeline in the area to the satisfaction of the
Engineer.

When all identifiers are installed (before backfilling to surface and after surface reinstatement) a
locator shall be used to verify that all identifiers have been installed properly. The locator shall be
supplied by the Contractor at his own expense.

Identifiers shall positioned 10 cm minimum away from away metallic or magnetic materials.

All water pipelines record drawings shall have note on each, stating that the pipeline in that
drawings had electronic identifiers.

For special fixtures ( such as valves, meters, bends, tees ..etc.) two identifiers shall be installed
(one on each side of the fixture) 50-100 cm apart symmetrically across the main.
2.5.4 Payment

The cost of supply and installation of the electronic identifiers shall be deemed to be included in
the Contract unit price.

2.6  Warning Tape

AN
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Over the top of the pipelines polyethylene tape of 500 microns + 5 % thickness shall be laid. The
width of this tape shall not be less than 300mm. The top surface of this tape shall be printed in
both Arabic and English with a suitable font with the following :

Yarmouk Water Company
Water Pipeline

& ga_ll olua 48
wa N cal sl Jad

The breaking strain per 150mm of width shall not be less than 75 kg.

For primary pipelines red colored tape shall be used and blue for secondary pipeline.

2.7 PAINTING & METAL PROTECTION

All items of equipment shall be painted or otherwise protected as detailed in this specification.
The Contractor shall be responsible for bringing to the notice of all various suppliers the

appropriate clauses concerning the painting and/or protection of their equipment.

All right metal parts shall be covered before shipment with an approved protective compound and
adequately protected during shipment to site. After erection these parts shall be cleaned.

2.8 SURFACE BOXES

Cast Iron surface boxes with round lid according to DIN 4056 shall be supplied for operation of
valves as described. Surface boxes shall be suitable for a 100 kN load.

The surface box made of cast iron or ductile iron shall be situated at ground level on the road or
pavement.

The hinge of the lid shall be of non-corrosive material. Circular lids shall be used for valves (gate
and butterfly).

Surface boxes shall have a cold applied bituminous black paint coating.

Surface boxes shall be supported by reinforced concrete slabs of 65mm, thickness to suit the
surface box.

The Surface boxes shall be installed as indicated in drawings or directed by the Engineer and the
price shall be deemed to be included in the BoQ rates.

3. INSTALLATION OF PIPES AND FITTINGS

GENERAL
AY
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This section is concerned with the delivery and installation of all types of pipes, fittings and pipe
equipment (valves, air valves, and connections to existing lines etc.).

The civil works of this Contract shall be carried out in accordance with the “General
Specifications for Water Mains and Distribution Systems and Appurtenances” of the Ministry of
Water and Irrigation of the Hashemite Kingdom of Jordan.

Pipe transport shall conform to Jordanian Laws and regulations; necessary permits being
obtained at the Contractor’s expense.

The pipes and fittings are to be handled in accordance with the Manufacturer’s
recommendations.

Where items to be stored have a limited life or require special storage arrangements, the method
of storage shall be approved by the Engineer and in accordance with Manufacturer’s instructions.

EARTH WORKS
3.2.1 Excavation

All surface excavations shall be made to the lines, grades and dimensions shown on the
longitudinal sections and /or the standard drawings or as directed by the Engineer. Cost of over
excavation shall be included in the respective unit rates of the B.O.Q. During the progress of the
work, it may be found necessary or desirable to vary the slopes or the dimensions of the
excavations or the alignment of the pipeline from those shown on the drawings or as directed by
the Engineer. The Contractor shall not be entitled to any additional allowance above the rates
tendered due to such changes.

Before commencing any trench excavations, the route of the trench shall be set out accurately,
the natural ground levels recorded and the longitudinal sections prepared.

The Contractor shall provide all necessary support for the excavated areas to ensure the safety
of the public and the staff working in these areas so as to prevent collapse or fall of rock or other
materials into the excavated area. The Contractor shall also ensure that all sites are kept clean
and tidy at all times.

If for any reason whatsoever and despite adequate measures being taken re-excavation or
remedial work has to be performed on already excavated trenches, this shall be carried out by
the Contractor at his own expense.

The Contractor shall also provide all site safety equipment for use by his staff and the Engineer’s
site staff, such as hard hats, safety shoes, reflective jackets and when required, water-proof
jackets and trousers.

As the excavation approaches underground facilities, digging by machinery shall be discontinued
and the excavation shall be continued by means of hand tools. Where necessary, the Contractor
shall provide temporary support for the existing utilities to prevent damage during his operations.

Backfilling

All ductile iron pipes shall be laid on a 150 mm compacted sand and shall be embedded by sand
as shown on drawings to depth of 300 mm above the top of the pipe.

Sand backfilling materials from different sources of supply shall not be mixed or stored in the
same pile nor used alternately in the same class of construction without permission from the
Engineer.

The sand backfilling material shall be uniformly graded and shall meet the following grading
requirements:

Sieve Designation Pass square-mesh Sieves Percentage by
Weight AASHTO T27
3/8” 100

AY
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No.4 95-100
No.16 54-80
No.50 10-30
No.100 2-10

The sand backfill material shall not contain deleterious substances in excess of the following
percentages:

DIN/AASHTO Test Method Percentage by Weight

Clay Lumps 18123-T 112 1

Coal and Lignite 18128-T 113 1

Material Passing No.200 18123-T11 3

Sieve

C1 4030-T1 & T2-BS 812 0.1

SO3 4030-T1 & T2-BS 812 0.4

Hollow Shells 3.0

Above the level of the sand fill, the trench shall be filled, watered and compacted with selected fill
material or base course in accordance with the details shown on the standard drawings, in no
more than 200 mm thickness layers to a maximum dry density of 95% in accordance with the
MPWH specifications (Highway Specifications, 1991)

Field density tests (density of soil according to AASHTO T191) shall be executed at every 200 m
backfilling of pipe trench or at any other location as directed by the Engineer.

RESTORING AND RESURFACING

All costs associated with reinstatement works (Asphalt, Concrete, Tiles, seal Coat, Stairs, ...etc.)
shall be borne by the Contractor. Asphalted surfaces (damaged during construction works) shall
be replaced with an asphalt surface in accordance with the details shown on the standard
drawings. The materials used in the asphalt replacement shall be those normally used by the
Ministry of Public Works and Housing in Jordan (Highway specifications for asphalt surfaces,
1991).

HOUSE CONNECTIONS

The Contractor shall make complete house connections in accordance with the requirements of
the Typical Drawings and as instructed by the Engineer. Connections may be required for any
combination of new and existing lines with new and existing consumers. The following Clause
details the required method of carrying out the house connections. This Clause shall be read in
conjunction with other contract clauses (HDPE, Gl, ...etc.).

House connections of 3/4", 1" or 2" diameter HDPE pipework shall be made from service lines as
indicated on the Drawings or instructed by the Engineer. Sterilization of the service connection
shall be carried out at the same time as the main to which it is connected.

Service connections on existing or proposed pipelines shall be made by under pressure tapping.
A gun-metal saddle is to be provided with stainless steel nuts and bolts and Nitrile rubber sealing
ring/washer suitable for a working pressure of 16 bars. The tappings will be made for 3/4", 1", 1
1/2" and 2". The gunmetal ferrules shall have single outlets suitable for 25, 32, and 63 mm push-
fit outlets. The Engineer’'s Representative will issue instructions regarding the size, location and
fittings for each service connection.

At
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Tappings shall be made into saddles affixed to the main lines as shown on the detailed Drawings
and care shall be taken to avoid breaking away concrete lining. The machine manufacturer’s
recommendations shall be followed in respect of the tapping machine. Tappings shall be
positioned on the main so that the ferrule is inserted into the main at the crown. The jointing of
the threaded ferrule to the main line shall be made using lead free jointing compound or PTFE
tape.

The outlet of the ferrule shall be set to point in the direction in which the service pipe is to be laid.
The service pipe (HDPE) shall be laid with a cover of not less than 500 mm below the ground
surface unless otherwise shown on Drawings.

The jointing on the HDPE pipe to the push-fit joint shall be in accordance with the instructions of
the manufacturer of the push-fit fittings.

The house connection pipe shall be carried to about 1 m inside the property of the customer to a
location to be proposed by the Contractor and approved by the Engineer. The service line shall
be sleeved from where it passes through the boundary wall, to the connecting point on the Gl
pipe to facilitate subsequent withdrawal.

The transitional point from the HDPE to the Gl pipe shall be protected as shown on the Typical
Drawings with necessary excavation as instructed by the Engineer.

In all cases the house-connection line shall terminate in a gunmetal compression adapter
manufactured to DIN 1705 or BS 1400, to connect existing or new Gl pipe and stop valves before
and behind the water meter as shown on the Drawings.

The work may include the disconnection of the old existing water meter. The same water meter
or a new one (supplied by the Water Authority) shall be installed, as directed by the Engineer’'s
Representative. Where required, pressure reducing valves shall be installed as instructed.

Pipe work on both sides of the meter assembly shall be firmly fixed to prevent movement of any
flexible joints within the meter assembly. Such anchorage shall leave sufficient room for
connecting and disconnecting the meter making use of the adapters provided. To simplify meter
maintenance, a stop valve shall be installed on either side of the meter as indicated on the
Drawings.

Where meter assemblies need to be repositioned, the meters shall be fixed horizontally as
directed and approved by the Engineer’s Representative and with the lowest dial not more than
1.0 m above the floor level, easily visible for reading.

The work shall also include installation of sufficient lengths of 1/2", 3/4" and 1" exposed
galvanized pipe lines as may be required to connect the water-meters (in their new locations) to
the existing pipe lines inside the properties of the consumers. All galvanized pipes, valves,
fittings, and adaptors required for a complete connection shall be supplied and installed by the
Contractor.

If existing valves are in good condition, they shall be reinstalled by the Contractor at no extra
cost.
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All buried fittings including the ferrule should be manufactured from gunmetal or other
dezincification resistant (DZR) material and be suitable for underground use.

The Contractor must prepare house connection sheets for the deteriorated house connections to
be rehabilitated in coordination with the Employer.

3.5 CONNECTIONS AND DISCONNECTIONS TO EXISTING WATER MAINS

Connections shall be made to the existing lines as shown on the standard drawings.

The connections shall be made from existing plugged ends or from existing lines to be cut,
whether dry or under pressure.

The Contractor shall always check the level of any existing line before work is started, no matter
the pipe material, diameter, level is.

The Engineer’s Representative will issue to the Contractor detailed instructions regarding each
interconnection that has to be made to the existing mains. Cutting into the existing main pipe and
effecting the interconnection shall be made in the presence of the Engineer at the time specified
by the Employer.

Cutting into the existing main pipe and installation of the interconnecting pipe work shall be
carried out efficiently and rapidly so as to reduce to a minimum the interruption of the public water
supply.

Existing mains shall only be cut using special equipment approved by the Engineer. Under no
circumstances shall oxyacetylene or electric arc cutters be used. The cut shall be perpendicular
to ensure that the new pipe work shown on the drawings may be installed. The Contractor shall
agree with the Engineer’s Representative the length of existing pipe work to be removed.

The Contractor shall take every care to avoid any dirt or extraneous material entering existing
pipes.

Shall have available at the site of the connection an efficient dewatering pump before
commencing any cut into the existing main in order that excavation remains dry at all times and
to reduce the risk of dirty or contaminated water entering the existing distribution system. The
work shall be carried out in a clean and efficient manner. Sufficient length of hoses shall be
provided to dispose the water to safe places.

The Contractor shall provide at the site of the connection sufficient quantities of clean water
containing 10 ppm chlorine solution. Every item of new pipe work to be installed shall be
submerged in the chlorine solution for at least 15 minutes immediately before being installed in
the permanent works.

The Contractor shall provide at the site of the connection all materials and fittings required to
make the connections including any temporary measure for dealing with flow, any temporary
connections required, adaptors pieces and fittings (as far as they are not included in other items)
etc.

The Employer may put into use the interconnection as soon as possible after its installation and
will carry out an inspection to detect any evidence of leakage; any remedial work necessary to
eliminate leakage shall be carried out by the Contractor. No pipe work shall be covered or
backfilled until the Engineer’s Representative is totally satisfied that the interconnection is free
from any leakage.

No extra cost will be paid to the Contractor for this connection work and is deemed to be included
in the unit prices for the pipes in the BoQ, no matter what is the diameter or material type at all
areas within Biet Ras area.

Disconnection of the old replaced network where instructed by the Engineer’s Representative
under the supervision of the Yarmouk Water Company shall be carried out by the Contractor.
Each disconnected line shall be cut and plugged on both sides (not by closing valves). Such
work shall be carried out after submitting an approved method statement to the satisfaction of
both, the Engineer and the Yarmouk water Company Representative and the time for observation
AR
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of any disconnection shall not be less that two rationing supply periods, the cost of all
disconnection works shall be deemed to be included in the unit rate of pipes in the BoQ. including
any temporary measure for dealing with flow, blind flanges, adaptors pieces and fittings (as far
as they are not included in other items) etc.

The disconnection of old house connections shall be done outside the plot boundary, before and
after the water meter in the property of the customer, to the satisfaction of the Engineer,
Redundant meters are to be returned to the YWC stores.

The Contractor shall construct at his own cost all thrust blocks, collars, valves, accessories, end
caps,...etc as shown on the drawings to complete the job. Thrust blocks shall be constructed at
all bends, tees, tapers, valves, and dead-end pipes with push-on joints.

3.6 HYDROSTATIC PRESSURE TESTING OF DI PIPES

After completing the installation of a water main, or a section of the line, and before the joints are
covered, a hydrostatic test of the line shall be made by the Contractor. A sufficient time for the
curing of concrete thrust blocks must be allowed before the test is made. All backfilling and
compaction over and around the pipes and thrust blocks must be completed except for the pipe
joints to be left open for observation of any leaks, before the test is made.

The Contractor shall submit to the Engineer’s Representative for approval, detailed procedure for
performing hydrostatic pressure tests of installed pipes, fittings and valves. Procedures for
performing the hydrostatic pressure test should indicate the location and capacity of the test
pump for each test section, test pressure at the pump, procedure for venting the air from the
pipeline, procedure of filling the pipe with water, length of the pipe section, and procedure for
discharging water after test, flushing, drying and cleaning of the pipeline.

Duration of Pressure Test

The initial test pressure shall be applied for a period of 24 hours before all tests are assumed to
begin, to allow for a soaking period. After that, all joints shall be carefully inspected for evidence
of leakage. The test pressure for the main test shall be applied for at least three hours for pipe
diameters up to ND 200 mm and six hours for pipe diameter ND 250 mm to ND 600 mm.

The test pressure shall not be allowed to fall below 25 bars for all lines. If and when it does during
the test period, the pressure shall be increased to the stated value and a record kept of the
additional water added.

Procedure

The pressure for the initial test will start with the working pressure, and shall reach the test
pressure within the last 6 hours of the initial test.

Test pressure to be taken at the lowest point of the pipelines to be tested and corrected to the
elevation of the test gauge.

The test pressure of the main test is 1.5 times the nominal pressure for the pipe.

The tests have to be carried out in the presence of the Engineer’s Representative in accordance
with the relevant standards for the pipe material applied.

When filling the pipe system, the Contractor shall not exceed the amount of water charged into
the system as follows:

- Up to 200 mm diameter 1.5 liters/second
- Up to 300 mm diameter 3.0 liters/second
- Up to 400 mm diameter 6.0 liters/second

AV
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- Up to 500 mm diameter 9.0 liters/second
- Up to 600 mm diameter 14.0 liters/second
- Up to 800 mm diameter 22.0 liters/second

The test pressure shall be applied by a suitable pump equipped with connection valves and
gauges, etc. to the satisfaction of the Engineer’'s Representative. The gauges and meters shall
be new and accompanied by a certificate for test and calibration.

The results of the tests, specifying the layout of sections of system, pipes and fittings tested
including all relevant data of testing as weather, time, duration, filling time, pressure, etc., shall be
produced in the form of a report by the Contractor and signed by the Contractor’s and the
Engineer’s Representative.

This report shall not relieve the Contractor of his responsibility for care and maintenance of the
system until the date of final acceptance of the completed work.

Stop Ends

A simple stop end consists of a section of steel pipe about 0.5-1.0m long onto which a closing
plate has been welded, containing the necessary openings for accommodating ingoing water and
out coming air. The stop end may also include an opening through which the test water may be
pumped from the line, if necessary. The stop end may be jointed to the pipe to be tested by
means of a standard coupling or other method approved by the Engineer’'s Representative.
Thrust blocks or a temporary anchorage must be provided to hold the stop end in place against
the test pressure.

Air Removal before Test

Before applying the test pressure, all air shall be expelled from the pipe. After all the air has been
expelled, all cocks shall be closed and the test pressure applied as specified above. The line
shall be filled slowly to prevent possible water hammer.

Examination during Test

All exposed pipes, fittings, valves, hydrants and joints shall be carefully examined during the
pressure test. All joints showing leaks shall be rejoined until tight, or the pipe material replaced.
Any defective pipes or joints, fittings or valves discovered as a result of this pressure test shall be
repaired or removed and replaced by the Contractor at his own expense with sound material and
the test shall be repeated until proved satisfactory to the Engineer’'s Representative.

Permissible Addition of Water

Additional water is defined as the quantity of water that must be applied to the laid pipe, or any
section thereof, to maintain the specified test pressure after the pipe has been filled with water
and the air expelled. The quantity of additional water pumped into the pipe shall be measured
accurately.

No section of the water main will be accepted until the additional water calculated in liters per km
per 24 hours for the test pressure is less than 0.3 D, where D is the nominal diameter of the pipe
in mm.

The Engineer’s Representative shall prepare a written report of results of the leakage test that
identifies the specific test, length of the pipe tested, the pressure, the duration of the test, and
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amount of additional water required. The report shall be signed by the Contractor and the
Engineer’'s Representative.

Cost of Testing

The Contractor shall provide a sufficient quantity of gauges, pumps, stop ends, and connections
and all things necessary and suitable for the testing of all pipes as described herein. The
Contractor shall also provide all necessary temporary works in connection with test, and shall
remove the same on successful completion of the test. All tests shall be done in the presence of
the Engineer’s Representative and the results of such tests shall be signed by the Contractor and
handed to the Engineer’'s Representative who shall prepare the required test reports.

All equipment, labor, materials, and water necessary for the carrying out of these tests to the
complete satisfaction of the Engineer’s Representative shall be provided by the Contractor at his
own expense. Should any test fail, the Contractor shall, after repairing and making good any
leaks, carry out further tests all as described above until such test meets the requirements
contained herein. All such tests and retests shall be at the expense of the Contractor.

3.7 PRESSURE TEST OF HDPE PIPES

Test pressure shall be (1.5 x nominal working pressure ) or 16 bars whichever is greater. The
service lines including joints, fittings and appurtenances shall be tested for water tightness in
accordance with ISO 1167 as follows:

Allowable quantity of water required to restore pressure at the end of the test period : < 3
liters/km/25 mm diameter of pipe/3bar/24 hours.

Hydrostatic testing should be carried out at ambient temperature (20 °C) otherwise a correction
factor should be applied to the nominal pressure.

Test should be applied on sections of length less than 800 m with uncovered joints.

Partial backfilling to maintain adequate support and anchoring and to avoid floating of pipes
during testing. Test procedure with joints exposed and valves in the open position.

The filling of pipes should be at a rate giving a maximum water velocity of 0.5 m/s in the pipe to
ensure no surge and to give the air the necessary time to be released by the installed temporary
air valves or cocks.

Leave to reach equilibrium, i.e., the same temperature as the pipe and the surrounding soil and
to remove all existing air for the saturation of pipe material, if any.

Apply test pressure slowly to avoid surge and hold for one hour. The system should be isolated
from the test pump, i.e., no pumping during the one hour test period allowed. Test pressure shall
be applied to service lines including all couplings and fittings in the open position, with
consideration to temperature variation.

Apply the equation to determine if the section under test satisfies the requirements of the above.

Finally after completion of the testing, the line should be emptied slowly to prevent shocks or
sudden counteraction of pipes.

Short Pressure Test

The so-called “Short Test” may be used for pipelines up to approximately 30 m and nominal
diameter not more than ND 50 mm.

A4
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The test pressure is applied to the pipe and the first reading taken after 30 minutes. Note that
this pressure is usually slightly less than initial pressure due to the normal expansion of the
pipeline under pressure, but no additional “top-up” pressure should be applied.

For the short test the results are deemed to be satisfactory when pressure loss from the HDPE
pressure pipeline is < 0.1 bar per 5 mins.

Short pressure test for testing the house connections can be applied when approved by the
Engineer.

3.8 DISINFECTION OF PIPELINES

After the completed pipeline is tested, approved and backfilled, disinfections shall be performed
in the following manner: after flushing the pipes, the system shall be drained completely, all
valves shall be closed carefully and the system filled with a chlorine solution.

All pipes, fittings, valves and appurtenances shall be disinfected by the Contractor as specified
herein unless otherwise directed by the Engineer’s Representative. The Contractor is also
responsible for conducting bacteriological test for all pipe ling through YWC laboratory and
according to their instructions and requirements. The cost of disinfection and the bacteriological
test shall be born by the Contractor.

The attention of the Contractor is directed to the requirements of the Contract whereby he is
responsible for preventing the entry of foreign material of any kind from entering the pipe. The
Contractor shall take extreme care to keep the interior of the pipelines free of dirt and other
foreign material. If in the opinion of the Engineer’'s Representative, dirt or other foreign material
entered a pipe which can not be removed by flushing, then the Contractor shall clean and swab
the interior of the pipe with a five percent hypo-chlorite disinfecting solution to the satisfaction of
the Engineer's Representative.

The Contractor shall, during the initial filling of the pipeline, simultaneously introduce feed of
chlorine at the same point where the pipeline is being filled. The rate of filling and the feed rate of
the chlorine shall be proportioned so that the initial concentration of the chlorine in the water in
the pipeline is between 50 and 100 milligrams per liter. To assure that this concentration is
maintained, the chlorine residual shall be measured at blow-off, combination air valves, or other
locations during the filling operation.

The following is the amount of chlorine required, if either liquid chlorine (gas at atmospheric
pressure) or a one percent chlorine solution is used, to produce a 100 milligram per liter
concentration in 100 meters of pipe for the various diameters of pipe to be disinfected under this
Contract.

Liquid Chlorine Required for Disinfecting 100 Meters of Pipes:

Nominal Pipe Diameter | 100% Liquid Chlorine 1% Chlorine Solution (Liters)
(mm) (kg)

800 3.60 360

600 2.97 297

400 1.30 130

300 0.75 75

250 0.51 51

200 0.33 33
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150 0.18 18
100 0.08 8
80 0.05 5
50 0.02 2

The use of liquid chlorine shall only be permitted when suitable equipment consisting of a
solution feed chlorinator together with a booster pump of injecting the chlorine gas-water mixture
into the pipeline to be disinfected is used. Introduction of chlorine gas directly from the supply
cylinder shall not be allowed.

After completion of the disinfections operation for one pipeline section the Contractor may reuse
this chlorinated water to disinfect adjacent sections of the pipeline by adding additional chlorine
as required to produce the specified concentration of chlorine.

The Contractor shall submit a detailed description of the procedure he proposes to use to
disinfect the pipeline including a description of all equipment to be used for the Engineer’'s
Representative approval prior to starting the disinfections operations.

Payment for all labor, material, and equipment, including the cost of all water and chlorine
required to disinfect the pipeline and appurtenances shall be included in the unit prices for pipe
installation.

The chlorinated water shall remain in each section of the pipeline for at least 24 hours and during
this period all valves and blow-off shall be operated in order to disinfect these appurtenances. At
the end of the 24-hour period, the water in the pipeline shall contain no less then 25 milligrams
chlorine per liter throughout the length of the pipeline. Should the pipeline fail to have the
specified chlorine concentration at the end of the 24-hour period, the Contractor shall repeat the
operation as necessary to provide complete disinfections.

3.9 FLUSHING OF THE PIPELINE

All pipelines shall be flushed by the Contractor after all hydrostatic pressure tests and
disinfections operations have been performed and accepted by the Engineer’s Representative.

After draining the chlorine solution the pipe system shall be flushed with potable water until the

free chlorine content is between 2 to 4 milligrams per liter.

TECHNICAL SPECIFICATIONS FOR
WELDED BLACK STEEL PIPES & FITTINGS

| . Specifications for Welded Steel Pipes with Beveled ends
For (47, 6" and 8”) diameters

a - The pipes shall be in accordance with { API-5L, Grade of steel X42 } or { DIN. 2441 } or
approved equivalent standards, high-tensile, longitudinally or spirally welded steel pipes.

The wall thickness and the test pressures shall be as follows :

Nominal dia. | Outside Diameter | Thickness | Test Pressure | standards
(ND) inch. | (inch) (mm ) | (kgicm?)
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4” 4 4.40 134 APl or DIN
6” 6 %" 5.20 133 APl or DIN
8” 8 %" 5.60 110 APl or DIN

Working Pressure :
The maximum nominal pressure of all pipes shall not be less 40 bar.

Average Length :
Pipes shall have 6 meters length, equal length must be supplied.

Beveld Ends For 4”, 6” and 8”:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees ) for

elecric fusion butt welding.

Internal Lining and External Coating :
- Preperation of pipes surfaces befor lining and coating:

- The surfaces of pipes shall be clean and free from scale, loose rust, oil ...etc. by :

a. Acid picking.
b. Abrasive shot blasting.
All' in accordance with BS.4232 first quality as discribed in BS.534.

- Adhesion Test is required for lining and coating as discribed in BS.534.

E-1- INTERNAL LINING :

ALL STEEL PIPES OF 4”, 6” AND 8” ND. SHALL HAVE INTERNAL LINING EITHER :
b. CEMENT LINING ACCORDING TO AWWA - C. 205 oR BS. 534 OR APPROVED
EQUAL.

c. Zinc galvanization ( Hot Dip ) according to Din. 2441 or approved equal, which shall be
odorless and tasteless suitable for the passage of chlorinated potable water 0-3 p.p.m.cls.

c. Non-toxic 100% solids Amine epoxy according to AWWA C210-03 ( Liquid epoxy
coating systems for the interior and exterior of steel water pipelines ) or approved

equal.

d. Non-toxic fusion bonded epoxy according to AWWA C213-01 ( for the interior and
exterior of steel water pipelines ) or approved equal.

Lining must be suitable for drinking water. Non Metalic product for use in Contact with water

must be in accordance with BS. 6920.

e-2- External Coating:

External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced
type) according to DIN. (30670), designation : Reinforced sheathing (V) .

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and
melted on and homogeneous to steel pipes with API 5L-X42 for buried installation .

C-T-W-2022-0080
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Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which
is applied electro-statically .

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall be
firmly bonded to the steel surface. The coating shall be spark-free when tested with a
Holiday detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for pipes of
nominal diameters up to 207, and 3.50 mm for 24” diameter pipes .

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be tested
for cathodic disbonding in accordance with ASTM G8. The polyethylene coating shall be
capable of operating at a continuous temperature up to 50 C. without any effect on coating
and bonding. The polyethylene and adhesive shall stop at a distance of 200mm plus the
insert of the pipe for the spigot and 100mm for the end of the socket of

e-3- Protection of lining and coating:
The lined and coated pipes shall be transported through climate, so the manufacturer must take

into account the choice of material.

Protection of lined and coated pipes against damages during storage, transport and handling
is required either by using straw or wood wool pads.

The coating shall show no tendency of flow at a temperature of ( 70 ) degrees centigrade .

e- 4 -The internal lining and the external coating for bevelled ends pipes shall stop 6” from each
end of the pipe

e- 5 - All welded and flanged joints of steel pipes, shall be protected and coated with the same
coating materials of the steel pipes.

F. MARKING:
The material shall be marked with the manufacturer's symbol or mark in addition to the code

number, standard specification, and the inspector stamp. The pipes as well shall be
stamped with the purchaser symbol, "WAJ"

Insulation Materials for Joints of All Pipes Sizes:
Sufficient quantity of insulating materials shall be included to cover the joints and fittings
after welding the pipes and its cost shall be deemed to be included in the respective unit

price .

g. The bidder must give full information, details, technical data require in attached sheets and
must also give full technical specifications of his bid in addition to manufacturer catalogue
and standards, as well as the chemical and physical analysis.

ITEM
Diameter 4" 6” 8”
Nominal Diameter

Outside Diameter
Wall Thickness
Working pressure

qv
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Test pressure
Wit/meter (bare)
WT/meter with
Lining & Coating
Thick. Of lining
Thick. of coating
Length of pipe
Standards
Manufacturer
Country of origin
Welding process
Type of welding
Type of lining
Type of coating

ll. Specifications for Welded Steel Pipes with Bevelled Ends
For 10” Diameters & Above :

a- The pipes shall be in accordance with ( API - 5L, Grade of steel, x 42 ), or approved
equivalent standards, high-tensile, longitudinally or spirally welded steel pipes .

b -The wall thickness and the minimum mill-inspection test pressures shall be as follows:

Nominal dia. Outside diameter | Wall Thickness Test Pressure
(ND) inch (mm) (inch) (mm ) (kg/cm?)

10 347 273.10 10 3/4” 5.6 100

12 347 323.9 12 3/4” 6.4 96

16” 406.40 16” 6.4 77

20" 508.00 20" 7.1 73

24 610.00 24’ 7.1 61

32" 813.00 32" 9.5 61

C - Working Pressures :
The maximum nominal pressure of all pipes shall not be less than the value stated in the scope
of works and / or Drawings.

d - Bevelled Ends:
End of pipes must be calibrated and beveled by 30° degrees ( plus or minus 5° degrees ) for
elecric fusion butt welding.

All welded and flanged joints of steel pipes, shall be protected and coated with the same coating
materials of the steel pipes.

e- Average Length :
Pipes shall have an average length of 6 and / or 12 meters and as approved by the Engineer .

f- Internal Lining and External Coating :
The internal cement mortar lining shall be of 6.0 mm. and conform to all relevant requirements
of BS. 534 / 1990 or AWWA. C.205 - 85 .

q¢
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The unlined and / or uncoated wall of the pipe shall be protected by suitable harmless
approved bituminous or epoxy paint .

The internal lining thickness shall not be less than the minimum thicknesses given in the following

table :
Nominal Diameter Minimum thickness (mm)
(ND) inch BS.534.1990 AWWA.C.205-85
10 6 (+2, -0) 6 (+3.2,-1.6)
12 6 (+2, -0) 8 (+3.2, -1.6)
16 7 (+2, -0) 8 (+3.2, -1.6)
20 7 (+2, -0) 8 (+3.2,-1.6)
24 7 (+2,-0) 10 (+3.2, -1.6)
32 10 (+3.2, -1.6)

External coating of steel pipes and fittings shall be polyethylene sheathing (reinforced type)
according to DIN. (30670), designation : Reinforced sheathing (V) .

The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded and melted
on and homogeneous to steel pipes with API 5L-X42 for buried installation .

Between the polyethylene sheathing and the pipe steel there shall be an adhesive film which is
applied electro-statically .

The polyethylene sheathing shall be made continuos extrusion and the adhesive film shall be

firmly bonded to the steel surface. The coating shall be spark-free when tested with a Holiday
detector at 25000 volts. The minimum coating thickness shall be 3.0 mm for pipes of nominal
diameters up to 20”, and 3.50 mm for 24” diameter pipes .

In addition to tests to DIN 30670 for coating and coating materials, the coating shall be tested for
cathodic disbonding in accordance with ASTM G8. The polyethylene coating shall be capable of
operating at a continuous temperature up to 50 C. without any effect on coating and bonding. The
polyethylene and adhesive shall stop at a distance of 200mm plus the insert of the pipe for the
spigot and 100mm for the end of the socket of the pipe.

G- MARKING:
The material shall be marked with the manufacturer's symbol or mark in addition to the code
number, standard specification, and the inspector stamp. The pipes as well shall be stamped with
the purchaser symbol, "WAJ"

Insulation Materials for Joints of All Pipes Sizes:
Sufficient quantity of insulating materials shall be included to cover the joints and fittings after
welding the pipes and its cost shall be deemed to be included in the respective unit price .

g. The bidder must give full information, details, technical data require in attached sheets and must
also give full technical specifications of his bid in addition to manufacturer catalogue and
standards, as well as the chemical and physical analysis.

e
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ITEM
Diameter 10” 12” 16” 20” 24” 32”
Nominal Diameter

Outside Diameter
Wall Thickness
Working pressure
Test pressure
Wit/meter (bare)
WT/meter with
Length of pipe
Standards
Manufacturer
Country of origin
Welding process
Type of welding
Type of lining
Thick. Of lining
Type of coating
Thick. of coating

lIl. SPECIFICATION FOR BLACK STEEL FITTINGS

Scope of Use :

b-

The fittings must be made of seamless pipes and shall be in accordance with ANST (B.16.9).
The fittings shall be welded to black steel pipes type (API. 5L - X 42) .

Fabrication of Fittings :

The fabrications of fittings shall be as follows :
Elbows must be fabricated by forging or by hot or cold forming of seamless pipes .
Reducers must be fabricated by hot or cold forming and annealing of seamless pipes .

Tees must be fabricated by forming of seamless pipe or by cold or hot forming and annealing of
seamless pipes .

Caps must be fabricated by hot or cold stamping or forging of plates heat treated .

- Fabrication fittings by welding pieces of pipes is not accepted .
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c-_Materials of Fittings :
Elbows, Tees, Reducers etc ... must be made of seamless pipe grade WPB .(ASTM. A 234) or
approved equivalent .

d- Fittings Thickness & Pressure :
The minimum thickness of the black steel fittings shall be sufficient to withstand the pressure
rating of their respective pipelines .

e- Elbows Bends :
The Elbows must be of long radius type, but short radius elbows can be offered as an alternative .

f- Reducers:
The reducers must be concentric. Thickness of each side shall be equal to thickness of related
nominal diameter, if thickness of reduced size equal to the thickness of the bigger size, higher
thickness will be accepted .

g- Straight Equal Tees :
The straight equal tees, in which the run and branch (out let) is equal in nominal diameter,
thickness must be equal to the thickness of its related nominal diameter.

h- Tees Reducing :
Tees Reducing, in which the Run is bigger than branch (out let) in nominal diameter thickness of
the run, must be equal to the thickness of its related diameter, thickness of the branch (out let)
must equal to its related nominal diameter.

i- Coating and Lining :
All fittings must be lined by corrosion proof materials and must be suitable for potable water.

The coating must be of the same coating material as the pipes. Coating and lining must stop at
the beveled ends for the purpose of welding.

[- Marking :
Every fitting must be marked with :
- Trade mark .
- Nominal Diameter .
- Thickness .
- Standard .

k- _Certificate of Compliance :
Certificates of compliance of required standards is required

Iron (DI) Pipes and Fittings

1.SCOPE

This Water Authority of Jordan Standard specifies the requirements and associated test methods applicable
to ductile iron pipes, fittings, accessories and their joints for the construction of pipelines outside buildings.
Reference is made to EN 545:2010, 1. Scope.

2.NORMATIVE REFERENCES

v
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The indispensable referenced documents for the application of this Standard are refereed to EN 545:2010,
2. Normative References.

3. TERMS AND DEFINITIONS
The terms and definitions in the EN 545:2010 also apply for this Standard.

4. TECHNICAL REQUIREMENTS

4.1 GENERAL

4.1.1 DUCTILE IRON PIPES, FITTINGS AND ACCESSORIES

Nominal sizes, pressure classes, thicknesses, lengths and coatings are specified in the EN 545:2010, Su-
Clauses 4.1.1,4.2,4.3.1, 4.3.3, 4.5 and 4.6.

4.1.2 SURFACE CONDITION AND REPAIR

Reference is made to Sub-Clause 4.1.2 of the EN 545:2010.

4.1.3 TYPES OF JOINTS AND INTERCONNECTIONS

4.1.3.1 GENERAL
Elastomeric gasket made of EPDM shall comply with the requirements of EN 681-1, type WA.

4.1.3.2 FLEXIBLE JOINTS
Reference is made to Sub-Clause 4.1.3.2 of the EN 545:2010.

4.1.3.3 FLANGED JOINTS

Reference is made to Sub-Clause 4.1.3.3 of the EN 545:2010.

The minimum requirement of drilling of flanges shall be PN16 according to EN 1092-2 (no PN10 drilling);
other pressure classes for drillings according to EN 1092-2.

4.1.3.4 PIPE SADDLES

Reference is made to Sub-Clause 4.1.3.4 of the EN 545:2010.

4.1.4 MATERIALS IN CONTACT WITH WATER INTENDED FOR HUMAN CONSUMPTION

Reference is made to Sub-Clause 4.1.4 of the EN 545:2010.

All pipes, coating, and lining materials shall be certified for potable water use and shall contain no
ingredients that may migrate into water in amounts that are considered to be toxic or otherwise dangerous
for health.

The Contractor is prohibited to import or to use any of the “Acryl amide and N-Methyl-poly acryl amide
Grouts” or any other toxic or poisonous materials or sub materials.

The contractor is required to submit certificates from third party inspectors recognised by the governmental
tender directorate, its latest issue, but limited to following internationally recognized and accredited
companies:

e Bureau Veritas

e Lloyds
e SGS
e WRAS
e RSS

that all components of the supply must not be of any way toxic to the water being conveyed and can be
fully used for the distribution of potable water to a temperature up to 50° C.

The Certificates must be submitted for the following materials:

a. Cement mortar lining

b. Bituminous paint
c. Epoxy paint
d

Epoxy powder coating
aA
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e. EPDM Sealing Rings and Rubber Gaskets

f.  Lubricating paste

4.2 PRESSURE CLASS
Reference is made to Sub-Clause 4.2 of the EN 545:2010.

4.3 DIMENSIONAL REQUIREMENTS

4.3.1 PIPES AND FITTINGS THICKNESS
Reference is made to Sub-Clause 4.3.1 of the EN 545:2010
4.3.2 DIAMETER

4.3.2.1 EXTERNAL DIAMETER
Reference is made to Sub-Clause 4.3.2.1 of the EN 545:2010.
4.3.2.2 INTERNAL DIAMETER

Reference is made to Sub-Clause 4.3.2.2 of the EN 545:2010.
4.3.3 LENGTH

4.3.3.1 STANDARDIZED LENGTHS OF SOCKET AND SPIGOT PIPES
Reference is made to Sub-Clause 4.3.3.1 of the EN 545:2010.

4.3.3.2 STANDARDIZED LENGTHS OF FLANGED PIPES

Reference is made to Sub-Clause 4.3.3.2 of the EN 545:2010

4.3.3.3 STANDARDIZED LENGTHS OF FITTINGS

Reference is made to Sub-Clause 4.3.3.3 of the EN 545:2010.

4.3.3.4 LIMIT DEVIATIONS ON LENGTHS

Reference is made to Sub-Clause 4.3.3.4 of the EN 545:2010.
4.3.4 STRAIGHTNESS OF PIPES
Reference is made to Sub-Clause 4.3.4 of the EN 545:2010.

4.4 MATERIAL CHARACTERISTICS

4.4.1 TENSILE PROPERTIES

Reference is made to Sub-Clause 4.4.1 of the EN 545:2010.
4.4.2 HARDNESS

Reference is made to Sub-Clause 4.4.2 of the EN 545:2010.

4.5 COATINGS AND LININGS FOR PIPES

4.5.1 GENERAL

This Water Authority of Jordan Standard specifies for the particular requirement of coating of ductile iron

pipes to be adequate for the local soil conditions following:

: Zinc-aluminium alloy with or without other metals coating of minimum 400 g/m? with finishing
layer of epoxy paint. The internal surface of the socket end shall be painted with a layer of zinc rich epoxy

paint plus a layer of non toxic epoxy paint referring to EN 545:2010, Annex D, D.1.1, a), 2) and D.2.2.

Evidence of the long term performance of the above mentioned solution (e.g. tests and references) should

be provided by the manufacturer.

. In difficult conditions (extremely aggressive soils, with very low resistivity under 500 Q. Cm and/or low

pH), the pipes will be protected externally with the different coatings as described in EN 545:2010, Cement

mortar coating fibre reinforced, according to EN 15542, referring to EN 545:2010, Annex D, D.1.1, a) and

D.2.3, Polyurethane coating according to EN 15189 or Polyethylene according to EN 14628

For all other general requirements, reference is made to Sub-Clause 4.5.1 of the EN 545:2010.

Option (a) is must unless otherwise mentioned clearly in the tender documents.

4.5.2 COATINGS CHARACTERISTICS
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Reference is made to Annex D.2.2in clause 4.1.1 of the EN 545:2010.

This Standard specifies these coating characteristics as minimum requirement for ductile iron pipes
complying with Annex D.2.2 and ductile iron fittings and accessories complying with 4.6.2 May be buried
in contact with a large number of soils, which can be identified by soil studies on site, except as specified
in Annex D, D.2.1, Standard Coating or otherwise specified in the Tender Documents.

4.5.3 REPAIRS

Reference is made to Sub-Clause 4.5.2.3 of the EN 545:2010.

4.6 INTERNAL LINING OF CEMENT MORTAR

4.6.1 GENERAL

Reference is made to Sub-Clause 4.5.3 of the EN 545:2010. The cement mortar used should be one of
those listed in Sub-Clause 4.5.3.1

4.6.2 STRENGTH OF THE LINING

Reference is made to Sub-Clause 4.5.3.2 of the EN 545:2010.

4.6.3THICKNESS AND SURFACE CONDITION

Reference is made to Sub-Clause 4.5.3.3 of the EN 545:2010.

4.6.4REPAIRS

Reference is made to Sub-Clause 4.5.3.4 of the EN 545:2010.

4.7 COATINGS FOR FITTINGS AND ACCESSORIES

4.7.1 GENERAL

Reference is made to Sub-Clause 4.6.1 of the EN 545:2010.
This Standard specifies following coating and lining for Fittings and Accessories:
a. Coating
Epoxy powder coating (or epoxy paint for ND > 1000mm)

Zinc rich paint coating with finishing layer

Enamel Lining

Epoxy powder lining (or epoxy paint for ND > 1000mm)
Cement mortar lining

Enamel

N o g M D E

thick electro-deposited coating with a minimum thickness of 50 microns applied on a blast-cleaned and
phosphorated surface
Depending on the external and internal conditions of use, alternative coatings, detailed in Annex “D” of the
EN 545:2010 may be required and used as specified in the tender documents.
Epoxy powder or epoxy paint lining inside and coating outside shall be according to EN 14901

e coating thickness: minimum 200 pm

e zero porosity: minimum 1500 V spark test
e adhesion: inimum 8 N/mm?

4.7.2 PAINT COATING

4.7.2.1 GENERAL

Reference is made to Sub-Clause 4.6.2.1 of the EN 545:2010.
Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel

4.7.2.2 COATING CHARACTERISTICS

Reference is made to Sub-Clause 4.6.2.2 of the EN 545:2010.
Relevant only for bitumen, synthetic resin, zinc rich paint with finishing layer and enamel

4.8 MARKING OF PIPES, FITTINGS AND ACCESSORIES

4.8.1 PIPES AND FITTINGS
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Reference is made to Sub-Clause 4.7.1 of the EN 545:2010.

According to Sub-Clause 4.6, the manufacture’s name or mark will be cast-on or cold-stamped (not
painted).

4.8.2 ACCESSORIES

Reference is made to Sub-Clause 4.7.2 of the EN 545:2010.

4.9 LEAK TIGHTNESS
Reference is made to Sub-Clause 4.8 of the EN 545:2010.

5.PERFORMANCE REQUIREMENTS FOR JOINTS AND PIPE SADDLES

5.1 GENERAL

To insure their fitness for purpose in the field of water supply, all the joints and pipe saddles shall fulfil the
relevant performance requirements of clause 5 of the EN 545: 2010.
A. Quality Assurance System:
The manufacturer shall control the quality of his products during their manufacture by a system of
process control according to EN DIN ISO 9001:2000, in order to comply with the technical
requirements of the standards. The tests should confirm that the ductile iron pipes, fittings and
accessories are manufactured according to EN 545:2010.
B. Traceability System:
The manufacturer shall clearly mention the method by which he can keep records and trace of the
manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to the
records for the manufactured item in case any problems accrues after the installation.

5.2 FLEXIBLE JOINTS

5.2.1 GENERAL

The minimum deflection in joints shall be as in Sub-Clause 5.2.1 of the EN 545:2010.
5.2.2 TEST CONDITION

Reference is made to Sub-Clause 5.2.2 of the EN 545:2010.

5.3 TEST PARAMETERS

5.3.1 ANNULUS

Reference is made to Sub-Clause 5.2.3.1 of the EN 545:2010.
5.3.2 PIPE THICKNESS

Reference is made to Sub-Clause 5.2.3.2 of the EN 545:2010.
5.3.3 SHEAR

Reference is made to Sub-Clause 5.2.3.3 of the EN 545:2010.

5.4 RESTRAINED FLEXIBLE JOINTS

Reference is made to Sub-Clause 5.3 of the EN 545:2010.
Types of used restrained flexible joints should be clarified by the manufacturer with an evidence of
performance and a list of references.

5.5 FLANGED JOINTS AS CAST, SCREWED, WELDED AND ADJUSTABLE
Reference is made to Sub-Clause 5.4 of the EN 545:2010.

5.6 PIPE SADDLES

5.6.1 TEST CONDITIONS

Reference is made to Sub-Clause 5.5.1 of the EN 545:2010.
5.6.2 ANNULUS

Reference is made to Sub-Clause 5.5.2 of the EN 545:2010.
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6. TEST METHODS
6.1 PIPE DIMENSIONS

6.1.1 WALL THICKNESS

Reference is made to Sub-Clause 6.1.1 of the EN 545:2010.
6.1.2 EXTERNAL DIAMETER

Reference is made to Sub-Clause 6.1.2 of the EN 545:2010.
6.1.3 INTERNAL DIAMETER

Reference is made to Sub-Clause 6.1.3 of the EN 545:2010.
6.1.4 LENGTH

Reference is made to Sub-Clause 6.1.4 of the EN 545:2010.

6.2 STRAIGHTNESS OF PIPES
Reference is made to Sub-Clause 6.2 of the EN 545:2010.

6.3 TENSILE TESTING OF DUCTILE IRON COMPONENTS

REFERENCE IS MADE TO SUB-CLAUSE 6.3 OF THE EN 545:2010.
6.3.1 SAMPLES

Reference is made to Sub-Clause 6.3.1 of the EN 545:2010.

6.3.1.1 CENTRIFUGALLY CAST PIPES

Reference is made to Sub-Clause 6.3.1.1 of the EN 545:2010.

6.3.1.2 PIPES NOT CENTRIFUGALLY CAST, FITTINGS AND ACCESSORIES
Reference is made to Sub-Clause 6.3.1.2 of the EN 545:2010.

6.3.2 PREPARATION OF TEST BAR

Reference is made to Sub-Clause 6.3.2 of the EN 545:2010.

6.3.3 APPARATUS AND TEST METHOD

Reference is made to Sub-Clause 6.3.3 of the EN 545:2010.

6.3.4 TEST RESULTS
Reference is made to Sub-Clause 6.3.40f the EN 545:2010.

6.4 BRINELL HARDNESS OF DUCTILE IRON COMPONENTS
Reference is made to Sub-Clause 6.4 of the EN 545:2010.

6.5 WORKS LEAK TIGHTNESS TEST FOR PIPES AND FITTINGS

Reference is made to Sub-Clause 6.5 of the EN 545:2010.

6.5.1 GENERAL

Reference is made to Sub-Clause 6.5.1 of the EN 545:2010.

6.5.2 CENTRIFUGALLY CAST PIPES

Reference is made to Sub-Clause 6.5.2 of the EN 545:2010.

6.5.3 PIPES NOT CENTRIFUGALLY CAST, FITTINGS AND ACCESSORIES
Reference is made to Sub-Clause 6.5.3 of the EN 545:2010.

6.6 ZINC MASS
Reference is made to Sub-Clause 6.6 of the EN 545:2010.

6.7 THICKNESS OF PAINT COATINGS
Reference is made to Sub-Clause 6.7 of the EN 545:2010.
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6.8 THICKNESS OF CEMENT MORTAR LINING

Reference is made to Sub-Clause 6.8 of the EN 545:2010.

/. PERFORMANCE TEST METHODS

7.1 COMPRESSIVE STRENGTH OF THE CEMENT MORTAR LINING
Reference is made to Sub-Clause 7.1 of the EN 545:2010.

7.2 LEAK TIGHTNESS OF FLEXIBLE JOINTS

7.2.1 GENERAL

Reference is made to Sub-Clause 7.2.1 of the EN 545:2010.

7.2.2 LEAK TIGHTNESS OF FLEXIBLE JOINTS TO POSITIVE INTERNAL PRESSURE
Reference is made to Sub-Clause 7.2.2 of the EN 545:2010.

7.2.3 Leak tightness of flexible joints to negative internal pressure

Reference is made to Sub-Clause 7.2.3 of the EN 545:2010.

7.2.4 LEAK TIGHTNESS OF FLEXIBLE PUSH-IN JOINTS TO POSITIVE EXTERNAL PRESSURE
Reference is made to Sub-Clause 7.2.4 of the EN 545:2010.

7.2.5 LEAK TIGHTNESS OF FLEXIBLE JOINTS TO DYNAMIC INTERNAL PRESSURE
Reference is made to Sub-Clause 7.2.5 of the EN 545:2010.

7.3 LEAK TIGHTNESS AND MECHANICAL RESISTANCE OF FLANGED JOINTS
Reference is made to Sub-Clause 7.3 of the EN 545:2010.

7.4 LEAK TIGHTNESS AND MECHANICAL RESISTANCE OF PIPE SADDLES

7.4.1 POSITIVE INTERNAL PRESSURE

Reference is made to Sub-Clause 7.4.1 of the EN 545:2010.
7.4.2 NEGATIVE INTERNAL PRESSURE

Reference is made to Sub-Clause 7.4.2 of the EN 545:2010.

8. TABLES OF DIMENSIONS

8.1 SOCKET AND SPIGOT PIPES
General Reference is made to Sub-Clause 8.2 of the EN 545:2010.

The Water Authority Standard specifies for each DN the following minimum wall thicknesses highlighted in colour (see the following

page), according to the Preferred Classes as described in EN 545:2010.
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DN External diameter DE | Minimum wall thickness e mm
mm
Nominal Limit _ Class Class | Class | Class

deviations | 20 50 64 100

40 56 +1/-1,2 3,5 4,0 4,7

50 66 +1/-1,2 3,5 4.0 4,7

60 77 +1/-1,2 3,5 4,0 4,7

65 82 +1/-1,2 3,5 4,0 4,7

80 98 +1/-2,7 35 4,0 47

100 118 +1/-2,8 3,5 4,0 47

125 144 +1/-2,8 3,5 4,0 50

150 170 +1/-2,9 35 4,0 59

200 222 +1/-3,0 39 50 7,7

250 274 +1/-3,1 48 6,1 9,5

300 326 +1/-3,3 57 7,3 11,2

350 378 +1/-3,4 6,6 8,5 13,0

400 429 +1/-3,5 75 9,6 14,8

450 480 +1/-3,6 8,4 10,7 16,6

500 532 +1/-3,8 9,3 11,9 18,3

600 635 +1/-4,0 111 14,2 21,9

700 738 +1/-4,3 13,0 16,5

800 842 +1/-4,5 14,8 18,8

900 945 +1/-4,8 16,6

1000 1048 +1/-5,0 18,4

1100 1152 +1/-6,0 8,2 20,2

1200 1255 +1/-5,8 8,9 22,0

1400 1462 +1/-6,6 10,4

1500 1565 +1/-7,0 111

1600 1668 +1/-7,4 11,9

1800 1875 +1/-8,2 13,3

2000 2082 +1/-9,0 14,8

NOTE 1 The bold figures indicate the standard products which are suitable for most applications. Grey boxes represent products
which are outside the scope of this standard.
NOTE 2 For smaller ON, the minimum pipe wall thickness is governed by a combination of manufacturing constraints,
structural performance and installation and handling requirements.

NOTE 3 The minimum thickness is given for non-restrained joints (see 4.2.(

NOTE 4 Pressure classes between 50 and 100 may be supplied by interpolation on request.

8.2FLANGED PIPES
Reference is made to Sub-Clause 8.2 of the EN 545:2010.

8.3 FITTINGS FOR SOCKETED JOINTS
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Reference is made to Sub-Clause 8.3 of the EN 545:2010.

8.4 FITTINGS FOR FLANGED JOINTS
Reference is made to Sub-Clause 8.4 of the EN 545:2010.

9. EVALUATION OF CONFORMITY

9.1 GENERAL
Reference is made to Sub-Clause 9.1 of the EN 545:2010.

9.2 INITIAL PERFORMANCE TESTING

Reference is made to Sub-Clause 9.2 of the EN 545:2010.
9.2.1 GENERAL

Reference is made to Sub-Clause 9.2.1 of the EN 545:2010.
9.2.2 CHARACTERISTICS

Reference is made to Sub-Clause 9.2.2 of the EN 545:2010.
9.2.3 TREATMENT OF CALCULATED VALUES AND DESIGN
Reference is made to Sub-Clause 9.2.3 of the EN 545:2010.
9.2.4 SAMPLING, TESTING AND CONFORMITY CRITERIA
Reference is made to Sub-Clause 9.2.4 of the EN 545:2010.

9.2.4.1 SAMPLING PROCEDURE

Reference is made to Sub-Clause 9.2.4.1 of the EN 545:2010.
9.2.4.2 TESTING AND COMPLIANCE CRITERIA

Reference is made to Sub-Clause 9.2.4.2 of the EN 545:2010.
9.3 FACTORY PRODUCTION CONTROL (FPC)
Reference is made to Sub-Clause 9.3 of the EN 545:2010.

1. Tests required according to the Water Authority Standard of the Hashemite Kingdom of Jordan

The manufacturer shall demonstrate the conformity of his products with the standards by submitting the
performance tests specified in the standards:
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Quality Assurance System:

The manufacturer shall control the quality of his products during their manufacture by a system of process

control according to EN 1SO 9001:2000, in order to comply with the technical requirements of the
standards. The tests should confirm that the ductile iron pipes, fittings and accessories are manufactured

according to EN 545:2010.
C. Traceability System:

The manufacturer shall clearly mention the method by which he can keep records and trace of the
manufactured ductile iron pipes, fittings and accessories to ensure the capability of going back to the

records for the manufactured item in case any problems accrues after the installation.
9.3.1 GENERAL

Reference is made to Sub-Clause 9.3.1 of the EN 545:2010.

9.3.2 FPC REQUIREMENTS FOR ALL MANUFACTURERS

Reference is made to Sub-Clause 9.3.2 of the EN 545:2010.

9.3.2.1 GENERAL
Reference is made to Sub-Clause 9.3.2.1 of the EN 545:2010.
9.3.2.2 FPC FOR TENSILE TESTING

Reference is made to Sub-Clause 9.3.2.2 of the EN 545:2010.
9.3.3 MANUFACTURER-SPECIFIC FPC SYSTEM REQUIREMENTS
Reference is made to Sub-Clause 9.3.3 of the EN 545:2010.

9.3.3.1 PERSONNEL

Reference is made to Sub-Clause 9.3.3.1 of the EN 545:2010.
9.3.3.2 EQUIPMENT

Reference is made to Sub-Clause 9.3.3.2 of the EN 545:2010.
9.3.3.3 DESIGN PROCESS

Reference is made to Sub-Clause 9.3.3.3 of the EN 545:2010.
9.3.3.4 RAW MATERIALS AND COMPONENTS

Reference is made to Sub-Clause 9.3.3.4 of the EN 545:2010.
9.3.3.5 IN-PROCESS CONTROL

Reference is made to Sub-Clause 9.3.3.5 of the EN 545:2010.
9.3.3.6 NON-CONFORMING PRODUCTS

Reference is made to Sub-Clause 9.3.3.6 of the EN 545:2010.
9.3.3.7 CORRECTIVE ACTION

Reference is made to Sub-Clause 9.3.3.7 of the EN 545:2010.

1. ANNEX A

(Normative)

10.1 ALLOWABLE PRESSURES

10.1.1 A.1 GENERAL

Reference is made to Annex A.1 of the EN 545:2010.

10.1.2 A.2 SOCKET AND SPIGOT PIPES (SEE 8.1)

Reference is made to Annex A.2 of the EN 545:2010.

10.1.3 A.3 FITTINGS FOR SOCKETED JOINTS (SEE 8.3)

Reference is made to Annex A.3 of the EN 545:2010.

10.1.4 A.4 FLANGED PIPES (SEE 8.2) AND FITTINGS FOR FLANGED JOINTS (SEE 8.4)
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Reference is made to Annex A.4 of the EN 545:2010.
10.1.5 A.5 ACCESSORIES

Reference is made to Annex A.5 of the EN 545:2010.

2.ANNEX B

(Informative)

11.1 LONGITUDINAL BENDING RESISTANCE OF PIPES
Reference is made to Annex B of the EN 545:2010.

3. ANNEXC

(Informative)

12.1 DIAMETRAL STIFFNESS OF PIPES
Reference is made to Annex C of the EN 545:2010.

13. ANNEX D

(Informative)

13.1 SPECIFIC COATINGS, FIELD OF USE, CHARACTERISTICS OF SOILS
13.1.1 D.1 ALTERNATIVE COATINGS

13.1.1.1 D.1.1 PIPES

Reference is made to Annex D.1.1 of the EN 545:2010.

13.1.1.2 D.1 .2 FITTINGS AND ACCESSORIES

Reference is made to Annex D.1.2 of the EN 545:2010.

13.2 D.2 FIELD OF USE IN RELATION TO THE CHARACTERISTICS OF SOILS

13.2.1 D.2.1 STANDARD COATING

Reference is made to Annex D.2.1 of the EN 545:2010.

13.2.2 D.2.2 ALLOY OF ZINC AND ALUMINIUM WITH OR WITHOUT OTHER METALS
Reference is made to Annex D.2.2 of the EN 545:2010.

13.2.3 D.2.3 REINFORCED COATINGS

Reference is made to Annex D.2.3 of the EN 545:2010.

14. ANNEX E

(Informative)

14.1 FIELD OF USE, WATER CHARACTERISTICS
Reference is made to Annex E of the EN 545:2010.

15. ANNEX F

(Informative)

15.1 F.1 CALCULATION METHOD OF BURRIED PIPELINE, HEIGHT OF COVER.
15.1.1 F.1.1 CALCULATION FORMULA

Reference is made to Annex F.1.1 of the EN 545:2010.

15.1.2 F.1.2 PRESSURE FROM EARTH LOADING

Reference is made to Annex F.1.2 of the EN 545:2010.

15.1.3 F.1.3 PRESSURE FROM TRAFFIC LOADING
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Reference is made to Annex F.1.3 of the EN 545:2010.
15.1.4 F.1.4 BEDDING FACTOR, K

Reference is made to Annex F.1.4 of the EN 545:2010.
15.1.5F.1.5 FACTOR OF LATERAL PRESSURE, F
Reference is made to Annex F.1.5 of the EN 545:2010.
15.1.6 F.1.6 MODULUS OF SOIL REACTION, E'
Reference is made to Annex F.1.6 of the EN 545:2010.

15.2 F.2 HEIGHTS OF COVER
Reference is made to Annex F.2 of the EN 545:2010.

16. BIBLIOGRAPHY

Reference is made to Bibliography of the EN 545:2010.

C-T-W-2022-0080



gﬁu\owgé‘)ﬂpj\%&m ngs.\(..hiu )HBQABA.JMJ@MM‘&J):M

QJJE’-LQL&

___________________ sl Lis moubﬁin}c\ By
_________________________ A8 5 soludl JaSy
B T
0 e (ALY

DJLLU S5 AL JUiiV B 5 5 Dliaal say J LR 1 A Laals el 13y
\_L”_‘l p\_AJi \_A.U.J\ w,j.t._l\ 1.:\_9 —J—_J fl‘)_ \l Gﬂ L._H_J \_ﬂi, u\é L.~A L‘}_JJ_:JI 6mJ -

Lgl_jl_)jg_h..‘ic ,chﬁS_\,e \:;ALJ_”:LJJJ;)_S D ymead — ESJCJ_J(JLI“J_L__JJ
Ubulb!l]_é@\ﬂ‘t_w@y‘)g)cghbyﬂkmd UJAJMMJ.EJ;,J;\
Uuwwﬁiﬁajwuﬁubﬂyl_&uugﬁuh1 U..ﬂﬁ_).__ﬂd_j\_%cj

T e O L e B e el

(—5_\..\:16_‘1: pby‘hﬁu\ﬁqyj@@fdljﬁlnjﬁ _!_,a_xeq.)j C:S_.”

ol iVl G J sy et

C-T-W-2022-0080

it

NI



Giblad) slaily o e 30 Aasa (e JiiSa ala €00 phad olua d 2adi g Al £ g ke

\YERY 4 Y7 v ¢ oY
NIV =J1 b0 g
YeVe/ % /[x¥Y

slaall Ak /o5 Sl g ool 355 Has

Sllaal Gah ¥ o ) /AN E LS AV VYTV 08, S LN
3__;.._,5;1\ ol Uanll/ Ols.“yb A\l JL;&Y\ )3_)‘,"]&.« <3S e 3)}-&:_:
ostte il e B35 Y ) /Y S Y LAY TY LS L o
Lot 1999 d (19) a5 200 (e (W) gl g Al g ol el AL
c.'lj..:uha:hlﬁﬁ‘m‘h,ﬂ‘MJé‘cu\ihq&%&l@
,é‘cu‘)

ol el (343 | gLl

0
S

M0

¢l et /
4 Sl ¥ \’]L'.a J‘/X&.—:/
agSall el
= | Aol e Gt A8 e I/ASL

_,c',\{rdd\ o YT e

C-T-W-2022-0080

Yy



el oty i 5 e 0 S pla £+ b o ik 405 B 0

o~

. *
o5l s, S e =
S gmadl Sl elasdl 502
el Uy )

Y.8V  rvos.

( ‘ < \ ‘\ov- — &' St
A AR
\

"J}}——“ \r"_!;) LJ_’J

bl sss gsaes P — ’!l

. TN SAIY 2yl AN vt AT—ay 5, aSalys LS 1 L

Uy o3 sdlly oLV SULL Lol Sl s oL PG Jaill WSy e

P sl ey 0Bl 305000 e Sasls Pl anlllaia 3 oglll oubiall ik o

Ol L (5 s Lks 3,00 Syb ey c{,.u_zt J Jadl s S s 51,.;,'.:: Pt o

ER NS Sy S iy el Lo LEC RCH-PO [ [PPSR i P R L

2385 o olall clulall slasl CGa Sl e b, Sy 1888 L (V) 3

pasladdt sia of Lle | Sligpadlly 3 Sae woudy Gl L eliyy SN Ll Jaty
sl 13 G Dol YL sl L Oalylall R, pon b o5

- 2 - - | = » - . > . L- - .

‘JJ rS«JJJ t)l.‘ e u-’)‘ﬂ Soly Al ol 2t c.‘)L.u Lo Eyon MUESY ‘Tu.b 12
sy p Sl Tl il opasy ~4,J..S o 30l sl Gl Lad U3, VL S0 (1)
bl sl r@h..u ppoielias m‘.ﬁu rSaJ 92” Sl 1oy 200

(8 'l).i:-)'i S J‘o..ﬁ..a (S.'JJJ ’,Lw’
N — A
Oy Loladl JAYY 55
Shigs s same s 3S)

& [ poal s
. = asannar

C-T-W-2022-0080



iblalf olaily (5 sie 31 ddaaa (1a &m;ps..,&ayaﬁmwm\wﬁa ) _

S B

S SR
s b
ol
YW (') moeas Caen

3algall

sLi gliad / aladllg algls dailioag slalel: B audgls
gl il Sialg Mg i IS (a5 10 of pud gL Rl Al Tipd cBa SWi4 gWialasy |
M—eRe¥ dan 2 Gras b aap eI of G 2N iel_tna) Pt asldio st i (3 ALl xtaallg
. - AL 02 ASAL oslontht gl aillally
9 Al p oliall o o Tl iy syl s 3 lgalait A B8, x baulfg Sty lhalh olga A _ea¥ 1, 1y
da¥la Lysta Jua A5 Aaldi g Al alla S o U B PN VY | e IR AP S 3 Al
@M alg- i aladel E e TS Lo B E PR B {3\ SN W ST S Ao Al e Ll a3 U _es
- il s
J—elad s Qa1 L _galgll iy a—iadlig aty Al G—iam A_Aallnag sl _qlicl sL_dig a ey o1 JL_a ¥t P
Sl_diaTe (se Mid pilg Ul Sl _tar GOyl J LWkl tac 3 Ozdglali ply 13,9, 5ol &ol—dia
2ot by Aleall il Sl BLATY Silitslge g
—gidgadaio o> 8L teu) gl 0ty A agitee gy i o Moy 22 B, Al ¥ ol gl oot a3 A
’ - lgais puc of Bty AT Al ol Lo By gum of Grgtlasls
Sl 9 S I o bl ity AS AL adl o ;st___.'atam@ A sgliall Lg,yl:,mg._‘mc_"u? e as Ly
Ohem La S5 a0 S Go Al all 2ad Ci_alasyi ERPT S  (LAEEN I AW SO DI P9 3ag ol
e LI LS A P W - W B L NP | & Oa—SIptAlag, 4 Ldge b dae by o S5
A Ot 91 Alin A Bl gL gin B o9 un o2 gf Il Bslw p 2 g Aol p 2 WSIS L au,
; ' oiplinali gt gad puie gl Ldgs Buatias pit
[T -y Lgcbilul;;c_hﬁjal,_sg_a__ns_ﬂna,_auoéf_?M3 Aot 153 d_ilas Jolu_o B3 Y
Gldghall @5 L3 a o gl all B d BT @d L g ALl ol Sl BlSY 8 da ol gl
O3—SS 0 ol Jghialla s BB 1Al ued) Sl S g O gl L g gy i il
3Ol __all i Sl i¥pu_c gl gL _golis g L gaudy3 Pl—e Sl B aw; B, g G _agiieg 4 aBgs
: ~gliaall Wit sad pue of il gLt
Syt e L gtgih A B & Ladlig 31t A som s Ay e Olie LS B Al Wl G al_ala¥l Lf
@ Bd—cdaliie Al Clholgall L ginsling o u SN A_SHIE__ualall CUEDPPEN [y SRR V- SV [ | ST
i ' S . Aball o3 SLBETY
Sltaall sel e o Ball Bty 5e ) S A5 e HLIls 158 IS Bl el oyt
A A B rag Jaall il o il llaog A antial Al ot alf (s (2 315Ut Y591 ) Lguc g
Al Dl —aaf gl Sl BT p e Ul sl tag 3 09—l 3 Y —a¥i el e (3 ¢puadgl 3t
S &d93 e (35311 9 cntl gl BU S rane p o A_saall 3 L_BLanyl Q@ Lgelita By o tablig sis ol
. - SUSHHAA (gaciaad at SN P Cuc _PB

abalt dlali pla oyl
Sl Lt yundagli

A= i (@lally alaiys S NG oL sihg Hlre sdden)
X A Adgaines Jaald /Ul - 03N alis &S paid SO RGN Gy s i
-~ e = A;M,me,‘,,mguzsﬁm,._..wa&u//

Algannas Jaall/ sl olee 88,5 ple e sadens
Gglanlall A5l N S g ke e
Alboladt at (s Aot 2.8 DAl gl @ud sy 38

C-T-W-2022-0080



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

C-T-W-2022-0080




gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

812 gadd) h.ﬂ.ﬁu aaldll .EJJ.&'J\

JdN) Glglas

Jidy) cilglas

Sl e Uany dualdl) ) ) daildl) ¥/

21 gaal) Aaildl)

YovY Al (A) ad ) A gSad) il sidiall allai da g i g cilaglad gadaic

C-T-W-2022-0080



gﬁw’owgé}b‘}s\%&m d_.’\t'ls.\(ah 100 ﬁb%&*ﬁj@ﬁu\ﬁjﬁa

@\.ud\ ¢yl

C-T-W-2022-0080

Ve




gﬁu‘owgé}b‘}s\%&m d_.’\t'ls.\‘ahi~~ JHBQABA.JMJ@%M\&J)L&

Clasl) Jglaa

s4adda

LSV I to juadlip 80 slaal) (39 (e g s ¥ 5 S Aadial) pa cilpasl) Jglan yfiad - )

» Y LAl aa el &A'AJUA'QUAS\U.‘G - ¥

cilpasl) g A 2l jrad

pdla (yaBlial) o g Jglaal) b dlada & ciliall) Jglan A Adial) 3550 Jlas ) Ciua g g sl ga of - )
0 o) guda g (1 Lgia S Ja g yal) g ciliial gall ) @ g3 1) pllanl)

Jotan A Adnall Jlee ) arand S oaa g JSI ) ) Ao 3650 A i) ab e puda g Cpaualliall o -
slaad) ghlia e ad ga gi@&uﬁhﬂ\ Jlas) arand dalla g Jgliall 4 jla ) oda yiiad g cilrasl)

L AQUisl) g a8 )L Jas) Bas ol A 8Y) aa ) puda g allial) o -

S Aadl pa 2 gi L“S\JQL,,MSS\JJ\J;AQ:&QLS]MJM\d,,\hﬁ‘“,ll.d\\ggiﬂ\uﬁ e aaai Jgllal) o ¢
Lls Joliall A glia Jaad) caalial Gag da il jlaws)

55 5 A e 515 U5 s sals AL 5l (re ) qaan AL ¥ 038 (1555 -0
03 gL Adlaal) Jglall 3ay ¥ g Laa gl Aa) pua Lgale La guaia (IS o) dial) hag pdi can gy Jgllall o
L dal) Jag pdi W Jaad AN el A Y S o Y L)

3,85 pandl Gl g JUall Jan Ao Dalid olal) Gl 3yaal JlasY clasl) J g (4 5aa ol jaad) (98 -1
Claildl) g oyl e g cildlie g bl g culg i g £1 581 (pa adall) aran g W jUad)) CiDER) e V) £ 630 aan
3 gall g cppalaall ) g5 9 da DU cidlua gill 345 g Jao g i) yaaig GAUAY g &), Aualdl) adadll g
Thrust ) 4l Al clale al) cua g 559 aob L adabl) cus g JUSAl Guplil) cidlua g LT g 4a W)
(5 dail) Jay ) g i g SN AN ) audag g )90 g Ay pudal) iluaa gadl) ABLS 5 JoliSal Y ( Blocks

uaad ¢ a9 A U & Jagal) g 3) gal) bua&ﬁhq\d@ﬂg(g.aM\ G opail) Jay y&l) ) g ((Saiadtll
gacd) ) aadall g (B Lda ) ga (1) aakal) g Bl gl Cilitg adbail) g Jawddl g (S g ngd) arudal) ) el
Slagled ua g Gliial gall g Cilabadiall i gay dBal) ilallaia pran g 7l ., Q@@N) Jiig gl oY) Bale) g (5 slall
i pdial) Guaigeal)

) (B b pial) ¢ oS5 L slually aSaill da U Jlas ) aran AR b jlaw) Cpanay ¢ Jgllal) o - V
hghi of dxadaidl) (i jlaall g < jlall g asall Cipuall g obsall Jaghd ¢ adall Gany Lalia g olially 5 gaia

- Gaad) GBlatal slyal) i 4y 55yl cllaba¥) G L Ley 531 olsa

Al all g AuLaN) cilmal) g A28 gal) JlasY) paal) Gl g geada g3l Japes Ao L) 43 31 jlacd) Jadid -A
5103 o) cila 3N 9 LAY aan Maldi (5 A1 Clddi 431 5 2l Y1 g Guida) gall AdaY) il paal) b i g o LY g

| inl e (o )

ikl s pl gal) Jlas) pran i g djlaat Alald piiad el g A1 81 ey b Al ) Adla) -4

A0 el phall (o a o) Sy Al cllabadal) o dliall 8 g ddial) (381 all g Ciladdl) auan g Jul oSl
pil g yadaady Jao Jadd dlliS g (uaigall Lgathy A1) (2 gadl) IS lliS Sl Jadiy Jgliall cililes

. Az yall cilaladlal) A ¢ Aududitl) cildaladlal)

830 5 JUddU ALalid) g 48 8at) Al L) J gliall Lgaay A1) ilpasl) J gan (B 03 ) o) ) s -3
Jsall ) L) Jadil 1gd) g (uaigal) cilalad g cillabidiall g cildual gall i gay cilpasl) J gan 8 49 gllaall g
 sland) cilia) ga g da gyl 188 g Lglaady 3B (5 A cilal Sl (o) (8 duay gaig

C-T-W-2022-0080



gﬁu‘owgé}b‘}s\%&m &md#i~~ﬁayk&qw~5@m‘ﬁjﬂ
iy JUaY) S i Bale ] g Ad) ) g cilaadd) g Awilil) cle LAY dilaa Adalid J glial) Lgauay (AN ) 985 - Y )
29l & LA g gt g (3l il ga Ao Adlaad) Baa g )W) g Anle LS LaS 7 ghand) auda g Bale g
M\ﬂ\hjhsﬁssyhus&sjﬁmﬁjggmjmﬁgm‘;.umbaum\dsjmwu
wajekhﬁjgc\)}\@Jﬂ\g&\#@aﬂ\@bjhb\&:\SJgﬁ\&hé&@\g@jﬂﬂaﬁw&\
. udigal) 488 ga g
Al A) 4 yill dadlall ddlu Al £1 631 aran 4 73U a glial) Cuiand) Jlaxiad Jgllal) o -1 ¥
(... oY) Cidisiclgribab 9 Aalitad) Ol jaadleciladail) o)) jaacdada ) gl BaasY) ao ) i fASUAL)
.JM\J\‘;A’Q@JJAJ‘ <l gdle L,S‘CJJ'\?J
sadall g Jusl)
shlg £ ol dnal BN el il o ) gSha g Ay paf ClaaS (A CilaSl) Jgan B 03 ) gl Jlas ) ciliaS () - Y
padaa & Cuady Glalil) g ool 3U AL 2 g Sal) oda DA W3S ad gy AN (7 shaead) 3 ga dagida g ) saad gal)
» outigall Lgale (381 93 (A1) g Lalad o Jadall Jlas W) (e cilpasl) (o JglBall aday g
L2l cillabdlad) Jas day £ g pdiall LAy 68 b Al Ciliasl) o Jeall Galia 438) ga 33) Jglial) o ¥
St Lglaaty Jand) calia J8 (e Lgale A83) gal) oy al 31 ) cilpaS 431 9
dilas (8 Y gadia (198 O (udigal) (e had el Gl g dinl) A aglha (5% 9 Jglall 4 05 Jas (gf - ¥
sl
Gun g ] gall plad g £ o3 o Jgliall 0l o) il Jghatll jially AdliSal) olral) Jaghad Jlas) JIS3 - €
hghd g o clbabiall Jdo dal) ciligdl) (e 33dkall olall Ja gl (uli g 48lidal) 7 ghaal) 3 ga dayids
La gesilial) e JA1D e gall oS Ales Jadig ) .., iy g g £1681 (oa adaill a3 98 yaad gl
RLIKRE E QPN
Ak Le aran Slalid Baa ot madd) (9S4 9 daadly AALSal) Wy Bl g Lge ) gils &) .., il sl g piliiall e pdyy -0
Ada g i g Adlallatia g plaal) (G55 G gay

C-T-W-2022-0080



. Blall oLy (5 sie 3 Aana o ale © ¢ ¢ ki lak Jlasiad £ 5 5k

el dlal) [ Baagh gr | Al

M| ald| U] (ulhlAlS g LB, |daSh Bang Jue¥) Gl b

poails (ol pa rlua BB e ) £ asa B badl) Jlus il Jgldall o
Jaadls pau) J8 Y Jo G pdiall (uaigal) A88) ga A3 g a8 olly dalaa S S
gl e o ddaaa £ L) 3 gaa i A4IS (o< g

Bil) aadiy jiag QS ale (£ 0) b JBU slue bad Uga e agioes (e | 1
really i) Sl sy (A LYY Ay ciliualsall s Gupllaal) cuasn
Gda .. gl clialy Dbyl iaa e Al Lol gaan (B LAY s Jady
@ligh oyl dally aadally ygudl) g g Liagh) salels aainal) 4080 clialgall
s aalall &89 Jasiaall (giatll bay i) g s opguilall ey Jid cppalilly
Agdapl) adilBal) qua Sald adgall gl dal) ol Jilg slsal) dalu ciliualsa
£ 15891y il cilally bl (Jla) Aai) adal) gsen S5y )85 Jady sraadly
g l5ily Lyl Ui Laga (gudany ga dajiial) Jaghdl) Jayd (&) Jally alallly
Aadlal) pa Ao jibal) Jaghadl) Cluid Aad) adall) anan GuSyig dysi Jady srly .
clagad grang Jauidly ;1805 Tiudal) lagad AU Jady jraally Wk 3l Laga
Jad) [ Lald) ae Baeaill) Jsliall oy . clypmiall 4 e Ly asi I Al
uan g Laag¥) Bale) AR oSty 7l Badd) jlase asdl bl Aaaia /dalal)

Alena (@bl Auia gl Aalall JBd) o) Agal) ) Linal) Agall (e cagllaal)

ool LSy Gutiguall ilagal cauis (1585 Jandly . (sl il e

el b o) Al B S ale £+ 0l (LSS slia S yaaly jiag A
(L) B g Sl
250 | k., (G B Slwa

L) s Gl 3 JS3 ala €00 b LSS ol Jaghi wadig jiag Al

50 | k. X

(Al adal) () b JSy alat v ol B3 ola Jaghd madiy g au)

450 b a

oy Lal (Jahy £ gannall

C-T-W-0020 - Page 1 of 2 bl J s




. Blall oLy (5 sie 3 Aana o ale © ¢ ¢ ki lak Jlasiad £ 5 5k

Al el | Baa gl au Agagll
| ulh| Uga| (gl AS g L[S Bang Jues¥) Gl A
A8 Laa Jshia p garall

shb el bd ) s ale 00yl ailh b e il Jasg gall paed Mg

La aang g lagy) Bale)y aakally jialdly Aajdll) adadl) asan Slald JiliSa ala €4

ok
2 e 2

e cuSyig )68 Saldi ala Yoo kb Washout Jud bd (S g a4l

2gas Ml surface box sl&il Sald Jb Yo and by (SN kb

Glagdad g 488 al) Cllabial) o Alasd Jogile Jeao Sl waa AUaiaY)
HD (ianall o) g eleatll ayan Slalih Lo by bl Shald cipdial) utigall| 3

Y9 293y Ja A caal) Jue o) AiSud) plal) JAN Jaedl) bA sgag s B

hlsall B 8y Cpdiall Guigal) claglady cildalgally cillabial) quua Jasdly

1 XY . Cipdall Gudigall J8 e dagiial)

Jax! Ready mix (Lags YA 223 Yaw/aiS¥o 1) dabiua Ailwd cuag 44
salely by dally rdedll yang Jlighall Salds Auall Cipally sbal) jalgal Cilis| 4

o g s Aaslly Aaylll Jlasy) ABlSg Al g Lagy) Balely aildll Jily aakal)

1 KX
¥ ¢ sanall
Clasll Jsan dadla
"Lad ) ¢ ganal
"I £ ganall S| pulh Jws¥) A

Jles ¥ dagd [ ) 1

) € garal

oo

Balyj gl Jy s

BN gh Ja il day ASH) £ ganall

C-T-W-0020 -

............................................................................................................ L
.................................................. D Jotiall abgig Al
............ T A X i

Page 2 of 2 LSl Jsaa




&
192,874.5 T

3

192,587.0f

0 20 40 80 120

Meters

Hase JiG Jad Jlagicd
Clall slaily g e )
400 kil

E facility
proposed_mafraq

= == s DIP 400mm
water_mafraq
50

900

180

75

100

150

e 200

e 300
350
400

ae 300

=——— 500

= 450

20

32

63

25

125

700

e 1000

— 1200
Mafraq_Lots

I = 1 Village

THE HASHEMITE KINGDOM OF JORDAN
YARMOUK WATER COMPANY

o
& Technical Affairs ﬁ!

PREPARED BY : YWC _ GISD

COORDINATE SYSTEM : PALESTIINE

STATUS Date: 8/29/2022

SCALE : 1:5,000




