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Invitation for Bids

Hashemite Kingdom of Jordan

Yarmouk Water Company, Irbid.

Supply , install and commission a new Zabdad-Hofa water transmission

pipeline
Contract No: YWC-FARA 5-6 /2021

Yarmouk Water Company invites interested bidders to bid for the contract No. YWC-FARA 5-
6/2021 “Supply , install and commission a new Zabdad-Hofa water transmission pipeline:

1-

10-

Interested eligible bidders are invited to purchase the full set of the tender documents
from YWC offices at Irbid- Bagdad street for the non-refundable fee of (250) two
hundred and fifty Jordanian Dinars. During working hours (9:00 — 15:00) Sunday to
Thursday. The document should be collected by an authorized representative.
Interested bidders shall bring valid professional practice certificate and commerce
chamber registration and the company register.

Bidders shall comply with USAID code #937.
The last day for the tender document purchasing Is Sunday, January 24, 2021 at 15:30.

The deadline for submission of bids is Sunday, January 31, 2021 at 11:00.

Bids will be opened in the presence of Bidders’ representatives who choose to attend by
the special tendering committee, at Yarmouk Water Company offices.

Tender advertisement costs, whatever they repeat, will be borne by the winning bidder.
The bidder shall submit his offer in two separate sealed envelopes (financial and
technical), each envelope shall be labelled with the name and number of the bid, the
name of the tenderer,the phone number and the words Technical propsal or Finacial
propsal.

The bidder must attach a bank guarantee or a certified check to sealed separate envelope
in the amount and valdity as stated in the tender documents with specifying the number
and name of the tender on the envelope and deposited with the submitted offer..

Technical offers for the Bidders, who submitted an accepted bid gurantee, will be
evaluated first, according to the following Pass/Fail criteria:
v The bidder shall submit at least two (2) similar projects excuted and completed

within the last 10 years. , The construction value for each project shall be not
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less than (500,000) Jordanian dinars. The Bidder shall provide supprotive
documens for his simillar projects.

v’ Attaching proof of good achievement from the employer for similar projects.

v The Bidder shall submit with his offer the following personnel, with detailed CVs
and experience records, as a minimum to superintend the execution of the Work
provided this these personnel shall be fully occupied to work at the Site
throughout the execution of the Project and they shall have the qualifications and
experience as listed below in similar projects:

e Project manager: general experience of at least (15) years, of which (5)
years experience in similar projects.

e Civil engineer (5) years of experience in similar projects.

e Experience surveyor (10) years for similar projects.

v Provide a methodology which the Bidder proposes to implement for the
construction of the Works, and how he will meet the Employer’s objective and
requirements. .

v Provide a proposed program for carrying out the Works within the Time for
Completion in the the form of a bar chart showing the critical path.

v’ After passing the technical evaluation criteria (pass / fail), the financial offers will
be opened for those who are technically qualified.

11. The date for the site visit is scheduled on Monday, January 25,2021, from the
Technical Affairs offices - Hofa at 09:00am. For coordination contact the Director of the
Technical Affairs Directorate: Ashraf Batayneh, Tel: 09170601971. Bidders are
responsible for their own transportation to the site.

12. Any questions regarding the tender documents shall be sent to Yarmouk Water
Company via fax, preferably by email to the below mentioned address no later than
Tuesday, January, 26 2021

Tenders and Procurement Department Director

Yarmouk Water Company,

King Hussein Street (formerly Baghdad Street)

P.0.Box 378

Irbid, Tel fax :00962-2-7246859

Eng. Dalal Elewah, Tenders and Procurement Director
Dalal_Eliwah@yw.com.jo

bassam_jarboo@yw.com.jo

mohammad_tahat@yw.com.jo

malak abo-zaitoun@yw.com.jo

13- The Employer will not be responsible for lost and/or undelivered documents sent by
mail, Fax or similar means.
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14- The Employer has the right to cancel the tendering process without bearing any

financial or legal obligations.

15- The Employer reserves the right to accept or reject any offer, and to annul the tender
and cancel the tendering process at any time, without thereby incurring any liability to

Bidders.
16- All information provided/submitted by the tenderers shall be accurate, correct and
duly certified

Last date for

Document Price purchasing Last date for
Contract Number Contract Name Guarantee delivering the bid
the tender
(JOD) documents
(JOD) documents
250 J0OD 22500 JD
Supply, install and
YWC-FARA 5-6 | commission a new (Two hundred and | (Twenty two | 24/1/2021 31/1/2020
/2020 Zabdaq-Hofa water Flfty Jordanian thousgnd 3:30 p.m. 11:00 p.m.
transmission pipeline | Dinar) and five
hundred)
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—Source and Nationality of materials

—Except as specified in this contract or as USAID may otherwise agree in writing, all goods
financed under this contract shall have their source, and the suppliers of all goods and
services financed under this contract shall have their nationality, in countries included in
Geographic Code 937. Goods and services financed under this contract must be available for
purchase in the applicable Geographic Code at the time of purchase. Geographic Code 937
includes: Jordan, the United States or a developing country (for a list of eligible developing
countries, please see: https://www.usaid.gov/sites/default/files/documents/1876/3 | 0maa.pdf.

https://www.usaid.gov/sites/default/files/documents/ | 864/3 | Omac.pdf

: (Transportation) s>y sl (aill-(6
The transportation of any shipments by ocean or air and related delivery services
are requird to be transported by prevetly owened United State vassel or air charter,

other wise prior approval is required in writing from USAID through YWC-
Yarmouk Water Company.
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Gasoline engine, Not less than: 2000cc .
Automatic transmission for saloon car.
Power steering

Power brakes - heavy duty

Heavy - duty shock and suspension systems
Air conditioning

Heating

AM-FM radio

Heavy - duty cooling system

Sm ™0 op TP

j-  Heavy - duty battery

k. Heavy - duty off - road tires

I.  Spare tire, traffic triangle reflector, fire extinguisher and standard tools (Jack, pliers, set
of spanners... etc.).
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Item

Description

Wooden Desk ,90x160cm with 2 locking drawers (2 keys for each) & chair

with rollers.

3 sets

Cloth arm chair without rollers.

AC / Dc calculators.

Cloth measuring tapes, 30 meters length. W/case.

Steel measuring tapes, 30 meters length. W/case.

Tape, steel, pocket, 5 meters length.

N R WIS

Fridge (1250 liter capacity ).

— W || - WO

First Aid Kit.

Paper stapler.

Wooden cupboard

File Cabinet 2 leaf (metal or wooden) 2 x | x 0.4 m. with lock

Paper punch.

Air-conditioning units

computers
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I5| Laser printer A3/A4

16| General office consumable and stationery for the whole period of the
project. & Provide complete custodial services, maintenance & daily

cleaning.

17| Photocopy machine

YWC-FARAS- 6/2021 187



Technical Specificatidns

:lgailgig oliall canlil waad Jlasf — 24

:ales :|

oodigall (e il ead) Jid sl Laghd e e dalgall T Jsladl Ao - |
Lyl

dady s dead) (8 cadl J8 4l olall Jaghd adlge (3835 (IS Jylaall o — 2
5 Clialgal) Cingas Zolandl aag alely ankall salely 45l e g3 (51 B Cljiall Jaal
cellaall jland Cpacm algadia Jlac¥) oda CaallSs i

Bilge Alla by Gedigall Liblge (sny aailil) bl Lashd (ya slial) 3L may ¥ - 3
s Gl e Jolad) diulasy aSlgial bl cila€ laa a @l e adal)
o odigall Cilaglas

Ja) e apleliy dc iy oy o) a4l daghall ae 4 gl Laghdll Juag o) — 4
c oSl Sl ag sl DAY e (Sl Lo Jalal)

Oo ol a3 Y eJglaall (e dadia dga o) deae (5 (Ao eaigall dlilge o) = 5
collaal) 138 Jag pd caves 4y adaliall il gisdl)

ade Glp amld e Jleninly lgde Juagll sl slull Lsha old 2 - 6
ol Adee 05S O) ay 5 SR 5 Sy lalll Jlainls masy ¥ Gua (il
Ldll jene o dnisas

agle s 4ilall slaall Jaghad (Jala #Lug¥ls 4yl Jsin aial adall 30 Jolaall e — 7
tise e oball il il sjals dsulic daias L Lo 4adl) Clazall jas s O
Bolall slall Jsan o dlall dal (e 4dde daasll dall Lasl) alads )il 8 abiay IS
Al Jaghadll Jurts sale) 3 ) s 4l wsill Jaghad ) & LYl

bl DSy slaal) Jaglad (e (sbo huaY) adal 4e DU cillalgal) 33 Jolad) e - 8
dai @ihall o3¢l Jslaall lgmnn bl Ay o Gp¥) caal dighadlly aadand) ) 4l
daadl ey i adde cilS LS Ldlaiiul o) leadlals sy ) ade el Jlacly 4ald
Al L e (o Jsliall ans Vs slhaadl jlas) (e alsadie CallSall g

Ailge 31 dey e () Gang elaad) Jlee) 3 Jlaaiadld Jgloall Loy lse (s o) = 9
Clbalge 4 gl auslaall Clicalgall Gidag Jolaal) 45 e iy abial) Copdiall Guigal)
aesi n o) Aallo s gl (sl iy gBsal ) opemal lse gl B (o)
o5 gisadl e leala) Jolad) lad ggpiall Jlael b Jlesiodld apulie jue ) 4givia

YWC-FARA5- 6/2021 i



Technical Specificatidis

: aahllg lijdal) :2
c o auAl M—i
s aa o Joaadl da¥ Ll W lees a3h Lia 4l by o) g pall e
o lgall

e Asar Dharg saulsall Joul cnd (aa150) e S Y Gee o @alall jean -
Jiad 06 Wiss 5 Lyl Gul) (IS 131 ) alise 4l 088 Ladiey (( cpuelill ) Al
odgr Ll Jolaall leg aSlendl sda 50L) (gyppall e 05 M Nl e uial)
calia e Jlac)
aalsall Bsd oyl camo LS plsall aad J opaS ddlual Buall jés ade can -
@ o 2 lee Y gppulall o) 8 @l Gage sy ¢ afed) ac)ully
A 5 gl e all ysul) coad agliall alua¥ls cashall gy ate aang clakil
Ly aslall el qany SISy (V) Ll cilau) ( phand) dids ) G a —
dakiiie @Galall Qalsa 058G S el diph e Skl pak afieey el JSG
LAl Calsa e dga S e e 15 8alias dadinas
ses aaitdl clgal) Lot ) 8L I Gaildl) el b Ji dsladl e -
cellaad) ) e alsadie Wgad\Sh ity dalal) 4
D ¥ Jen ekl — o
) Sllabadll 8 cpae 58 Lee SR (ais b e minse s LS i) paen a3 -
Y clid o alliaby g dlag (0meldll) daeli paks slgas (Cplall ey canty (358
(4 100 ) oo Ak JS ASLew 23
cuaall il ¢ QS il Uaily gl A8S cans (el 50 ) dilsey —
LSl aaall il jela (358 ( ae 300 ) Adlises — o
clabiall 8 miage g LS ) glsil 2K Cuilsal) —
P A Clialsall 9 7oAl G ((Oselil) ) Aaclill aedal) dge (<5 —

BEDDING AND SIDE BEDDING

% L) A Jadall aaa
100 ('8/3) 9.5 Gl e %o | e 2p Y axulall abil)
100 - 95 (4a5)) a4.75 sl e % 0,1 e w3 Y CL
80 — 45 (16) ~ 1.18 sV e % 04 e u3 Y So3
30-10 (50 A3,) ~<0.30 | Oysll (e %l e Y Coal and Lignite
10-2 (100 a3,) ~0.15
3-0 (200 a3,) | ~0.075

YWC-FARAS- 6/2021




Technical Specificatidiis

(% ) el A Jald) aas
100 ("%) ~al9
100 — 90 ("%) ~12.70
70 — 40 ("83) 9.5
5 — jia (40a) .75
5— s (8oa) ~2.36

SV (a0 10 = 5) 0o zalm A alaal¥) (e plaall oSy dall daas it
Ligin 5 cabai) el @y 5 dngeill 8,58 daclill il dsall 55 Y o) can s 4adla
Amlie e ahll Jsall ol ulp vie juSs Al 4padllall dlgall el 5 s)sulall
bl 4t o Lo (0558 ) a3 Ll ¢ Lotlsn 8 5 uulsall cind 4l
g kel 4B L) dgall e (o Jlanind Capdiall Gudigall dailge 38T o s ol e
. gisall danla

galall o) ) aaball =

(b gl @) o) A Gl | -

o)lide dsa (30 AN Ciguia I oysulalligls (53 (2300) Casuia (o aadall dlge ()55 —
OsSy Gk o daally bl i)l ae 4K ISl 03eaVl LS (gaas Lale (3ilse
22200 e 1 Y lgie aida (< ASLew

o e sa LSy ackall adlal) a8l (10 % 90 e Ji Y Le (psSi Sl) dage Wl -
. AASHTO . T. 180 a8, clicalsal) cann Janall 5S35 i) cavny cillaladal
osdigall (e lgle 385e ) danlio dlge o @A) a2yl dlastisad) ojliaall dsall 0s< —
Y asgllaall G dayn o Jpemall daytieg cilpdlly COLamill Ge adld ¢ (Ciydall
Ssina U5y il (g) (A (m50) oo lena hy AU bl adad ) ojlasdl e sgian
pd) axilhyll Glealgall da (10 ) (0 8 4suliddl 2lgall (Plasticity Index)assalll
5Sy gand cun B/l 1.6) (e S L Labiall adlall a8l ()65 (1377)
Jslial) e (clijiadl il ) sl dlge LUS 5 Ladim e Al g cadliSll bt
gisall A (e sddie i e dallall achll dga dygiy lias) 4alal) duEi e
cpdiall anigall Lgale 38505

i Aday) ¢ clabud) ¢ g)lsdd) ) samall pobadl & Gl 2 2 - &

Gyl dia ¥l (dilbosall) s3mal) Cilalidly (3l phans g Ling) ale) Jgladl) e —
2 ellyy Jaall dai Gy gl clijiall 2l Q5 A Clelially Sl gueng

YWC-FARA5- 6/2021 ifi




Technical Specificatidms

ddee d8 ade cilS LS oliall Ghas 4l o) abaNly  BHhlly golsdll 4 @l
. Gbjial)

glgil) (b mhaudl Ciguia (M ojgulall jels (368 (e 300) aguic (o aeall dlga sS5 —
P (el Ak ASLew eV G 3V e ) b LS aba V) gl sl cilallly

dag o Adilin) dkalis sape CalS elon (Al ) samall golsdlly Gylall Jola e — |
$l3u) laludly sliall Cilang (Asphalted , M C . or seal coat) U 4ny o ouanls
argeanll Gl e 055 O g aedal) g JS o(alupd gl adalie ) baie ailS
Aol asyng ae 1500 4l JS ASlew i ¥V clih e daxg ol (35 (B.C)
o anndgall) Gilhbaall Cuia asglhadl)

| =2 =z ) ol oSl glsVl g (il (S0 o) Limge ) gl pld e = 2
P b LS @lih e 0585 o i el mhadl Aaida U8 aedall Slga o)l oDl (
30u/p38200 o JEY (Sra anSe oS 55 (pe 300) ASlaw dpalal) Llual) (g —
Gllaladall s Lagy 28 2an

pell) aekall Ak dag Bilads Dol (1) wull 3 salsl) Lolall &luyal) Ak Jind e —
s ((Base Course ) &l &GN (e acdall alge 068 o) o (u.mu\ dal)
colabhaall Cua il 35 WS @iy w353 olia) Ciliealsall

sl JleeY aslall 4l laslsall s (B.C ) dugaandl cladiyall sale )5 (sS
(1-3) duadll 1991 2l (W15 aaladl JadY) 55 oo opalall gually 3kl
:‘?J\:d\s 0sSs Glass B (2-3) Jsan

% ) s lal) dagye claldy Jadal) aaa
Glass B o -
100 2 50
100-70 1.5 37.5
85-55 | 25
80-50 %4 19
————— V2 12.5
70-40 8/3 9.5
60-30 4 4, 4.75
50-20 10 A, 2.00
30-10 40 A3, 0.425
15-5 200 i, 0.075

:u'af)lb\lb ddua g laludly g ledd) thu pag bale) — 3

Lo I adlhs Gy dia Vs cilaludly @kl ¢ Lagl salely Al AN Jslaall e —
Blig e Bpaball Hgually 3yl elis) Jlee dalal) dual)l Clicalsall Ciagar adle cwilS

YWC-FARAS- 6/2021

iv




Technical Specifications

5ys lallaie Cron Aadwlly ) Jolaall e ) L1991 i ISy dalall JlsY)
(Al cldle s Callss gl 0 Ky dalal) Jlasy)
aclall 4l Sleealgall b 3y5 L dillae Ly dileiall JlaeY) 281K, alaniond) slgall (55 —
1991 dad Gy anlall Jd¥) 55 oo spalall sually Gyl las) Jlael
bing elball 35 (0 Do ¥ in Claalsdll oda iiads «2Daed (e lgale Dhlog
e Lo pudi
Glbbidl Jde ainadl Jualilly Glealgall Gagar aba Ny GHhll auag alel 2 -
Gkl 038 #shud dgied) SUalull Ji e goagll s 313 4 e o urigal) dablsas
Jsleall e Cangiy ali (dbayl oo o) (Bl duaad Jia) gopiiall 2 ol ddia )Vl
02 b sdinall Jlaed okl il Gl sing aung SAY lids ) o3 auing sale)
Ll Joan B 4l Lo s ((22s g DAL s ) aalsdll
o Asadie (RlEY) dagig Alls adde cailSle () Zshudl aay sale) (RIS yaen —
s Sy alle @idle gl Gl iy Vg olall aghad aad JleeY 4@V les)
RIS [ PR pe
fh LS skl th.’a_gi Bale) o —

:((Ailiall ) oasmal) cilaludly £ gddl : Yol

Hilge o Joanlly aP Gpuidll U Jseaslly dilly aakll Jlael G elgiV) e
fh WS @)lslly sl Zshaud) auag salel diy Gurigall

e sl cua (% 95 ) dspal daally el gy Gy Lalag sy s -
O] Bl @y Jaall s e 15 ASLawws 5 AASHTO - TI80 Cinsar iagas Jaad)
- (Sub - Base Course ) Y

anall 5S4 5 dpa s % 100 dapdd dally elalls Giys (i85 daldg aysis )58 — &
(Base Course) 4xlill (ulu¥) dadal ellyg daall day a 15 4SLasg AASHTO - T180

Gkl Jlac aalal) Ldl) Ciliaalpall Crn anpSia 4stilly Y1 Gl ga 35—

() dia(2-3)dss(1-3) Juad ysmendly
25 [ w3815 Jaras (MC - 70 ) lewd oPrime Coat  oaunlill dngll iyg 2y58 = o
Al ill g

48less ( Hot Bituminous Concrete) aidlull agleny) alaldll daag (S8 260 — »

1dda N s Wil

YWC-FARAS- 6/2021 \'



Technical Specificatioris

Glge o Jganlly AP Giguiall ) Jgeaslly dally ackall Jleel (e slgmil) aa
Ciladet Cingar 5 Clialsall s Male ade il L ) 4ba ) g alad Getigal)
Sl ¢ elyil 1L ) BOL gl 4nlpd o) adiliv) dieay¥) ClS slgu o etigal) dadlsas

(B at s 10 ASLows aibiyd 820

oY) WG

Al Ao (5 L ey i) sjale 4l e 5l Aan L) CallY) (0%

(3= 1 i ) Jally i) aipe Jlasinls oY) Laig e i) S5 -
oSl Digay (Lage 28 am 2an [ 23200 ) acslall aildl) e sacldl) Jady Jaall
il evigdl) Lilgass JeeY) paan e Jinsilly

: ( Reinforced Concrete Encasement ) daluall dilu,all caaladl) : 3
& 5l eaall Cipeall Jaghas e alalis L sliall Jashdd (RCE ) caulis Jasy 255 =
Gy (uaigall Clanded s daal) adly by Lo hlaally 03531 (8 Layg e s

cabianll calalad

20 [ 238250 e JBY (Grua 22Se S 55k dabusal) DLl o Caaliil) Jary —
Lags 28 2a

L3l ayy Jd L 7 e JB Y sad Llupal) gl sy -

aSall jiall el xSl il (RCE ) dsbosall 5lpalls Cidasl Jleel e gy =
JB Y (Gpua xa oS 8oh) Al dlad) dludlly Ll il mues b ciliall Jalty
gsad dlgal ) zbuall aang Hlishlly Aalusall Zilually ((Lasy 28 220 2au/a3S 150 oo
Gally elalls iyl g a2yl salely 20 aglaal) el Jlaaialy (2w [ 22 2800
Crages k€ 3 b Lo gseny il Lo g LiagV) salely al @) Jasy Ciliaalsall Cange
coedigall Cilaalet Crin g Dbuadll cillaladally Cildialgall

:(.:\L':.d\ Jeldall J\.QA) Jodall gaddieag Jiaa —28
Sleall 138 s Gy ¢l S B dad) Sleald) g o Jolaall e gy
Wgaall @lpally cBlagall 4l GsS5 Gly o piall a5 5ae Ak alsall B Jasll Lo jiie
:liles ajliia o LagalS ol danll ol CalaY) Jlaa 8 ol

YWC-FARAS- 6/2021 vi



Technical Specificatiorig

e [ i [ amead) flaa | aml) Sl gieu el Jagall Ladagl N
Gigllaal) 8yl ad
Lygd s 1500 I 15 Adid (g s Jiea al

dsida Jstiall
Lyg i 1000 I 7 At g 1S udiga | -2

dsida s

- - - Audid (g s Gudige | -3

dailyygs e
s [ Lygd Ll 500 l 7 Uoigia Laals LS | e -4
Bl [ Ly s 500 l 7T | lbagedmas LS | gl | -5
oubd [ Lygds s 300 I - dale Ligils i -6

oo JB Y (peie US) B KI5 Jage (s agren ol bl o Luall 05 of (S ¥
.ﬁ\.uﬁg\.&a&z\.'w 15
Slea bl e 3 JS G sl e aaigally Jslaad) o Lad GEY) ey :ddaadl
3l Jglad)

alh Al iy Gmed 090 4 8 () it o ase 38 (gl et e Jslial) Calas Al g
S i Cpaiial) gl Cpisnad) e 2DV Vs Jie ol e Allls e sl S Cagu
. sigall

O AsY) Gialed LasSall lsllaall 85y ) lgatky OF i) e Galgad) e ®
(ol z3sail Crn) sV Cleladyl Jolee Al (pe Al Cpsa ) Cpwtigall Al
O3 ASaY Gy i1 e Cplgladls Aalall cilelal) 28S JeSind 8 Jolad) ok ai
AEEY) adsi Jdg aile elaall Alla) die lolidy) Jolie 09y Ganin¥) Cpavigall Ll
AaY) clehal JSin e UStiue e N Gy oialgdl ools b Y Jslae JS
Jslaall Gaw of 058 L o385 Oy B () allin AU pleay of anll aalial (3a3s
Nges OIS Lage clillas sl danll caalia e gsa)ll o (alsieY)

cndglially cpigaiall Lalad) Ladlod) g 29
Auley cplelall pren AL AU Slela¥) Had gl sl e 1
sl 3 ol

YWC-FARA5- 6/2021 vii



Technical Specificatiorisi

D) e ol 4l g 5 pdial pevigal) pa el 5 olial a5l s 5 g el
Gl
gle

5 Jeall 22y 8 Lalall AL bl ¢ Lol 5 Ayl SHLEY) aug 2gaial) 5l Jslad) e .2

tyeandl Y JEa) o e Jadi dalal) LDl ddad i
(aelall LS Cayiia au) adloal) b dalell AL e Calgasall palad) clant-
Nee ) anlslly dalall LSl Aalsll Gulelall agaiall o) Jslaal) calanes —

@) e, LSl Lpiaall hla Y )dads (3 5 el 8y Akae
(T Sl daghad ¢ 0ypali, slingS S ) Jie HUadll jalias addaty aiad Jolaall e

c @kl e daladl AL placal L) cilegal) Al Jaliall Ao 3
adlse 8 Aalall AL o (gysal) il Cplggasall ity putiga doand) olia A, astin 4
Cliniis o BBV (gl Allaal g AL bl AEN) e Al g el
Gy )l (50 — 200) lskes z3gaill Cavag oDl 53)l clallaal e ddllae IS (e Jslaal)
ccapall urigall (5
052 P skl iliall Ghas aed 5 aslell Al DU clehat¥) Mas) Jlaadl e .5
) (e ool 4
L 100 L laie aliis el il (53 duhyal) dadi ady s adlladd) WS Jla 3.6
gaiall J8 (e Ly cusliaal) Cilarally cilajlical)
Al U Al dadid) cilajlice b -
alas) (9gata—
Gua Alda—
asle(glsd) i -
aunlia 5)lily Calis
-dale (S8 Al dsaddd) ABgl Ludlag Al il 32
Ak lds —
bl Alaat 2353 —
CagiS —
GlayaeS e daall Als & pons g
Lsle sin—
LAl ¢ LY e SIS 2
Lydaty Apalil cllal —
oSle Layyd—
Ll alen —

YWC-FARA5- 6/2021 viii



Technical Specificatidrs

Oal e IS daad) GlSe i pae —

Jaabll Jie clliy #1315 ) 3a B8le) Cannd Clina o3kl are—

Oniblyaly Gali 38 pualy jlalie geg Aalall Ll aelsis Jlaall 25 G Jggmall 58 gaiall 58—
sexiall U5 (o Asigall dnaally ALl ilinlss LAl Jagag Ciyte (i Canyigl g

Aalall AL dag y didsi axe e ail slad (gl dgaial) Jeat—

Aaslie o Jpmsall LAY Gutige J g Jeall 3l gaiall e ode) Lalal iy Aaslia A ghune ()5S
-g 9 el

Environmental Mitigation ciladaly afil¥) Jolaadl Ao oMol Gaw L ddl)
ANy ciladlail) 028 145 yiayg slhal) (Gala 8 4ajaally and Monitoring Plan
e alle ciliaigat (o) Joliall (Galew Yy slaal) agid LaldY) Jaud) Ao Jesa lg

.EMMP  &ilasdaty of5aty)

YWC-FARA5- 6/2021 ix



Technical Specifications

dalal) ddlaad) gy (Gadall (aagaiall agad g igad
P -3gatall )
Jasll amag Py U aslall adldly asial) Hoals Al i) clle oS35 o sland) Alla) &5 adl Lo
gl ggiy aial
Gohll e dnygpal) anlell Al Clans paen padag gilsdll il Alls 8 clle Cagy 1Y
oxall Bl (58 (B lgle (apatally
bl Bl o b pial of g piall 8 cplalall dailly Calgall 038 CuilS el Cadlga 55 il @llg
Sl leie JSHaaje ol slaallyl
- pandl Yy JSA s (e
kel s it alaaliy 48lS dlachy adallag ¢ Lal —
) 3 daall ST Gagead anial) dilaie Jon dapint elgal pumg—
GsS of ae gulelall aes 3Sa b L) cpn Y ae Jeall OIS Jon (gpiat Jand g —
Loyall 3a Jala
cpial) 3 padd (gl dagiu giad ClalatY) mies Gas aniall Jss BAE) Salss s —
A ddlially Wansg dnjpal) alse J8 40li)ly il )g5e CHLE pung—
Oe OSAT (S oansg dnial) adse Ji L deall c s 8 o)ladl jeka Ao dsasall #ll) alaana) —
el (B Cplalall 40 DU aplesll s
O 13 Lagiad judl dilas aalats dal (e dapiall alise deg dajiall aBse J8 Cplalal) (e 0l plasiul—
gk oy Jgeade ey Galah 4 juall g5l 8 Jeed)
cJend) dakaies Tl (gydall Janyall (3l s alidl B agngsl (9a] dse Ll gy pre—
coplaally Jualyl) e eMel )5Sl aslall aadladl clgal o ol (a1 dlse & aladind axe —
Alggan aging) e Oilall (Kay S maaly IS Adine Gl ol adsal) Gl pan e
dsal) Al 8 Aa DU aalell Adlud) udlas sl paen ehy) adsall b oalalall pren e —
J8 adsall 8 dalad) ALl @lpdl Aladiud (385 ade i Jaedl Dliul il Hla Alls -
ey
din gopial) (e gin ol Dl w¥y Jasll e gy 41 dalall ALl oe¥ agaiall dillie Jla i
i A8 o5 Lo i 2035 4l dugie dile adgi
3 sl dale (e ol pgaal T Calige el (s (Y 2t dae Gl (ol Adghue 2gaiall Gile o o]
Vs Ay pally Aa D) dalall LSladl Ll 3] axe e il pAY) ClSlias ) pall Gl Cula
L1y @gasll slue 4S50 A8

YWC-FARAS- 6/2021 X



Technical Specificatiofis

- s atn 0 "
MMHLPM1EJ}“

seidall of pidoadl
e A sl jall
B sl jad
1 gtiall o gila
olkall ezl -."la:"ﬂy] i ?E'Jlt
2 glaall o :
Y /s Gl Y Y faad L) (A5 8 e plaadl B g g Sikbia 1
/ Gkl Y Y Sy A g A ) Sl 4 gl 2
/ Gl Y Y Jand W) o A g Al s Al 3
/ Gl Y Y e g i £ ghusal 4
/ bl Y Y e B juiall 3 S 5 Aaadis Ao gi 2 JalO ALY o gal 5
/ s Y /Y [ Al g 5 8 e Al gl Sl ) g1 6
/ kY Y e Adaalin 3 b 2 gl deuSlal) 5 ) 7
/ Gy Y Agjragiadgays fsia iy gl s 8
/ Ly /Y /e Aanliann 3 A gla At )y ialll ) LY 9
/ ol Y /Y Aaduglagiadipd| 10
Gy Y A Al il i 11

Y Y

pAs e e A il 1)

Y Y

arla il (o ) Sy 13

PO

 Joeal) Badaa i) gl g sl SIS ¢ AV Zilaidd) 14

S Y

U PP P Pe - =Y B F

by /Y o

(G e ¢ el g2 SUIAN A1) 8 gla Aluall g gall Al A3 16

S

AL Sl i B | 17

Y Y

Syl e (RN 18

Y o

(Dbl ) Sl s Aol gl 30 10

B |E|E | E|E|E|E|E R E R E | E|E|E|E|E

Jyall e B gl Y1 A JAD 20

Y Y

YWC-FARAS- 6/2021

Xi



Technical Specificatiofis

Technical
Specifications

YWC-FARA5- 6/2021 Xii



Technical Specificatiofisi

TABLE OF CONTENTS
186
ACRONYMS ...t ss sttt st st st s s s s s s s e e e anesasenssens
TECHNICAL SPECIFICATIONS ......oooeereereeeeseeeeeeeeeesesesesessssssssssesens
Lo GENERAL .ttt e e sesassssssas st st sssssssssssssssanas
11 Potable Water Certification ... 17
1.2 TOXIC MAEEITAIS......eieiiiciiictc et 17
1.3 THIrd Party WiItNESS......ccuvceeiiceeie ettt ettt s 17
1.4 TeSting after delIVEIY ..o 18
1.5 Handling and Transportation ...........ccccocveveviieeiese e 19
1.6 Transport aNd DEIIVEIIES........ccveviieeeeie ettt 19
1.7 TAENTITICALON...c..ceieiiec s 20
1.8 Markings of Pipes and FittingS .........ccccevveieviieecesiceeeceee et 20
1.9 Documents to be provided at Time of Tender ..........cccovevveveveeceveceececee, 21
1.10  Documents to be provided Upon DEIIVENY ........ccooeeeeviiiiceeeceee e 21
1.11  Scope (for Supply and Install TENAErs).........ccceceveeeeriinieiereceece e 22
1.12  Storage of Materials (Supply and Install TeNders) ........cccccevveveveieeceeneceennns 22
1.13  Inspection ANd REJECTION .......ccccviiieieiicieeie ettt 22
1.14  Reference Standards.........coveirieiriiincieee et 23
2. DUCTILE IRON PIPES24
2.1 Technical SPeCIfiCatiONS..........ccvevviiieiece e 24
2.11 General 24
212 Length of Pipes 25
213 Testing 25
3. DUCTILE IRON FITTINGS.....oeeeteeeetrtetetstetstssesteseeee e essssssssssssssssesees
3.1 Technical SPECITICAtIONS........ccccviciecece et 26
311 General 26
3.1.2 Materials 26
3.1.3 Design 26
314 Coating 27
4, REPAIR CLAMPS ...ttt s s sss s st sssssesens
4.1 {0l ] o1 OSSPV SUPRUPRUPRRROO 27

YWC-FARAS- 6/2021



Technical Specificatiotiy

4.2 W AN o] o] 1o 11 To] o [ 27
4.3 IMBEETTALS. ...t 28
4.4 12 [ S 28
5. INSTALLATION OF PIPES AND FITTINGS. ...t
5.1 GNEIAL ...t 29
6. DISINFECTION OF PIPELINES. ...ttt teteseteasseasve e asaenas
6.1 GENEIAL ...t 29
6.2 DISINFECTION OF PIPELINES.......coieeeeeeete e 30
6.3 FLUSHING OF THE PIPELINE .....c..ooiiiieeteeete e 31
7. VALVES AND ACCESSORIES ...t essesessassssesesssssssssssssssenas
7.1 GNETAL ...t 32
7.1.1 Third Party Witness 33
7.1.2 Testing after delivery 33
7.1.3 Valves Packing and Protection 33
7.14 Identification 34
7.1.5 Transport and Deliveries 34
7.1.6 Handling 35
7.1.7 Details to be provided at the time of tender 35
7.1.8 Manuals and Technical Specifications. 36
7.1.9 Additional Services 36
7.2 BaII VAIVES ...t 36
7.2.1 Technical specifications 36
7.2.2 Material 36
7.2.3 Design of valve 36
7.2.4 Coating 37
7.25 Marking 37
7.3 GALE VAIVES ...ttt 37
7.3.1 Rotation of Opening 38
7.3.2 Coating 38
7.4 BULLEITIY WVaIVES ...t 38
7.4.1 General 38
7.4.2 Material 38
7.4.3 Design 38

YWC-FARA5- 6/2021 Xiv



Technical Specifications

74.4 Coatings 39
7.5 ATN VIVES. ... 39
75.1 Single Air Release Valve 39
7.5.2 Air and Vacuum Valve 39
7.5.3 Automatic Air Valve, Single-Chamber Type 40
7.6 WVASNOULS ...ttt st 42
1.7 PreSSUIE GAUGES ....veeeeiieeieeeieeeeiee ettt e steeesteeessteeseeeessaeessseeesseeesnseeenseessnsesenseeenns 43
7.8 Dismantling JOINTS.......cooiiiiiicce ettt et sreeees 43
7.9 Spare Flanges, Flange Adaptors, Couplings, Restrainer Clamps.................... 44
8. PRESSURE TESTING ...ttt ss e ssssssssssssssssesens
8.1 HYDROSTATIC PRESSURE TESTING OF DI PIPES ........ccoociiiiiiene 44
Test sections 45
The pipeline should be vented as well as possible with ‘pigs’ and filled from its lowest
point with drinking water. Backfilling and interlocking 45
Filling of the Pipeline 45
Stop Ends 50
Air Removal before Test 50
Examination during Test 50
Cost of Testing 50
8.2 PRESSURE TEST OF HDPE PIPES......ccco ittt 51
Pressure inspection in accordance with the contraction method 51
0. PAYMENT c...oooooeoeeeeeeeesssseeeeessssseeeessssssseessssssssseessssssssssssssssssesesssssssssesssssseeee
General Instruction to the contractor 52

YWC-FARAS- 6/2021 XV



ACRONYMS

ANSI
AWWA
ASME
ASTM
BS

BOQ
DAP

DI

DN

DZ
EN
EPDM

FARA
GIS
HDPE
ISO
NBR

NRW
NSF
PN

PRV
RPM
SDR
SS
USAID

American National Standards Institute
American Water Works Association
American Society of Mechanical Engineers
American Society for Testing and Materials
British Standards

Bill of Quantities

Delivered At Place

Ductile Iron

Nominal Diameter

District Zone
European standards

Ethylene-Propylene-Diene Terpolymer
Fixed Amount Reimbursement Agreement
Geographic Information System

High Density Polyethylene

International Organization for Standardization

Nitrile Butadiene Rubber

Non-Revenue Water
National Science Foundation

Nominal Pressure
Pressure Reducing Valve
Revolution Per Minute
Standard Dimension Ratio

Stainless Steel

United States Agency for International Development

16



) Adadlae- cpal all gl adali dad 1y ) O 33 (e ale600 sk S lad daai s ) 55 ¢ 5 1

TECHNICAL SPECIFICATIONS

All Items shall be procured according to item O under Part IX: Responsibilities of the Parties
in the Umbrella FARA, which states that: the authorized USAID Principal Geographic Code
for the procurement of goods and services under this associate FARA is Code 937 (the
United States, the recipient country, and developing countries other than advanced
developing countries). The intent of these specifications is to allow fair competition for

suppliers in these geographical locations.

|.  CERTIFICATE OF CONFORMITY SHALL BE SUBMITTED
UPON SHIPPING.GENERAL

Ambient Conditions

All pipes, materials and equipment shall be in every respect suitable for storage, installation,
use and operation in the conditions of temperature, humidity and The PH and water quality

appertaining in Jordan.Atmospheric temperature in Jordan varies between -10°C and 50 "C.
1.1 POTABLE WATER CERTIFICATION

All pipes, valves, gaskets and materials shall be certified for potable water use by an
independent testing laboratory. All material in contact with or likely to come into contact
with water for public shall introduced with the requirements of NSF/ANSI 6| (Drinking
Water System Components) or BS 6920 (suitability for non metallic products for use in
contact with drinking water) and the requirements of EN 15664 (influence of metallic
materials on water intended for human consumption) as well as the Jordanian standard (JS
286/2008), and whenever the regulation is changed it is the supplier responsibility to ensure

conformity with any new requirements.

Potable water certificate shall also be submitted for the same batch delivered to YWC,
certificates must be in English.

1.2 TOXIC MATERIALS

Pipes and pipeline components, including their protective coatings and joint materials, that
will or may come into contact with potable water shall not constitute a toxic hazard, shall
not support microbial growth, shall not cause taste or odour, cloudiness or discoloration of
the water and shall contain no ingredients that may migrate into water in amounts that are
considered to be toxic or otherwise dangerous for health. Non toxicity certificate should be
provided in English.

1.3 THIRD PARTY WITNESS

YWC-FARAS-6- 2021 17
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The supplier/contractor shall furnish an original accredited certificate of conformity from the
third party inspection agency showing all test results and analysis required by the applicable
standard according to which the materials have been manufactured. The third party
inspection agency shall under this contract, have witnessed the manufacture and testing
operation to verify compliance with the technical specifications and the relevant standard. All
certification should be from a certified third party, and the certification should be valid and
up to date, in English, and it must be shown in the certificate which batch is being tested to

make sure that this certificate is for the right batch delivered to YWC.

The supplier shall propose in his offer at least 3 different international third party companies
where YWC will choose one of them

The third party inspection agency shall verify that all materials used are eligible for the
relevant standard productions requirements. No material shall be accepted unless all type
and batch release tests have been passed. The third party must clearly identify the material
production date / code marked on the pipes, with each batch test performed.

The third party inspection tests certificates shall include the following stages:

I.  During manufacturing.

2.  Final.

3. Packing.

And the kind of inspection:

I. Review document.

2. Witness inspection at least (visual and tests).
And the test certificates must show the results.

The manufacture place of all materials, the pipes, specials, fittings and accessories shall be
open to inspection by the third party team If any of the supplies, whether complete or in the
course of production, were rejected by the Client, they shall be marked or segregated in
such a manner satisfactory to the Client as to ensure their subsequent identification as
rejected supplies. Disposal of rejected supplies shall be done by and at the Contractor's own

expense.
1.4 TESTING AFTER DELIVERY

All materials supplied shall be subjected to acceptance tests carried out by the Royal
Scientific Society to confirm that the pipes are manufactured according to the applicable
standards.

In the case the delivery was made on more than one consignment, each consignment will be

tested to confirm the compliance with above standard.

YWC-FARAS-6- 2021 18
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NOTE:

ALL TESTS COSTS BEFORE AND AFTER THIS ITEM AND WHETHER LOCAL OR
ABROAD SHALL BE BORNE BY THE CONTRACTOR AND THE COSTS SHALL BE
INCLUDED IN THE TENDER UNIT RATES.

1.5 HANDLING AND TRANSPORTATION

The handling and transportation shall be in accordance with the manufacturer’s

recommendations.
The cost of packing shall be included in the contractor rates.

All materials shall be securely packed in crates or boxes for protection against damage

during transportation.

All plain ends shall be adequately protected by straw rope secured in place by binding wire
or strap. None of the packing will be returnable. The materials supplied shall be of the
appropriate grade and quality and shall be adequately protected against the climatic
conditions in the Middle East.

All plastic materials shall be protected from direct sunlight and appropriate coverings

supplied for use at the delivery and storage areas.
1.6 TRANSPORT AND DELIVERIES

The Contractor shall send to the Engineer, one-week advance notice of all consighments of

materials. Every consignment shall be accompanied by a detailed delivery note.

The Contractor shall deliver to and off load the materials onto the storage area as directed
by the Engineer. All materials delivered will be examined and inspected by the Engineer and

taken over by him.

The Contractor shall provide necessary details to the shipping line on precautions to be
taken during loading/unloading, handling & transport of the pipes & fittings and other
components. Contractor shall provide to the Engineer a set of recommendations of
manufacturer for handling, loading, unloading, transporting and storing of polyethylene pipes

and fittings

The Contractor shall arrange reception and storage areas only. aslo shall be responsible for

off-loading all materials.

The Contractor shall also be responsible for all handling and transport activities up to and
from YWC store-yard.(Materials provided by YWC)

YWC-FARAS-6- 2021 19
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The (DDP) price shall include all costs relating to above-mentioned requirements.

1.7 IDENTIFICATON

The contractor shall be responsible to ensure that each separate item, crate, or package has
permanently attached to it, in a conspicuous position, an identification plate of weather -

resistant material on which are engraved or stamped;
e The Manufacturers Name.
e Contents Description and Quantity.

e Serial Number or Reference Number Identifiable on the Delivery Note and Cross

Referenced to the Purchase Order Item References.
e Weight.
e The shipment containers shall be marked with the following address;
e  Yarmouk Water Company/ YWC L.L.C.
e In addition the container shall be marked with the following information;
e Total gross weight.
e Total net weight.
e Packing list reference number.

1.8 MARKINGS OF PIPES AND FITTINGS

Each pipes and fittings shall bear clear and permanent markings. Markings on pipe lengths

shall always be at the same end. Painting of data shall be acceptable for all pipe material.

The first five marking given below shall be cast on or cold stamped, the other marking

applied by permanent painting.

The marking shall show at least the following information:

e The manufacturer‘s name or mark.

e The identification of the year of manufacture.
e The identification as ductile iron.

e The DN.

e The PN rating of flanges when applicable.

e The reference tops this standard.
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e The class designation of centrifugally cast pipes when other than K9.

e Third party.

e  YWOC tender No.

e Dimension (wall thickness).

e Production period ((YEAR)).

e Water,” to indicate that pipes or fittings are intended for potable water”.
e Serial number.

e Batch number.

e Ladle number.

1.9 DOCUMENTS TO BE PROVIDED AT TIME OF TENDER

e Manufacturer’s Authorization Form.
e Potable water certificate.

e Manufacturer experience certificates; a certificate from the manufacturer (self
declaration) that he has at least 10 years in the field of production for pipes and

fittings.
e Quality assurance certificate (ISO 9001).
e Internal Quality System.

e The supplier/ contractor shall supply full technical specifications and catalogues

highlighting the items to be supplied at the time of tender.
e Method of traceability system followed by the manufacturer.
All above documents must be valid and in English.
1.10 DOCUMENTS TO BE PROVIDED UPON DELIVERY

The contractor shall submit at least the following documents:
e Certificate of origin.
e Packing list.

e Third Party certificates.
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e Full instruction manuals, which describe the correct methods and procedures

necessary to construct the pipeline system in accordance with best practice.

e Upon request, the Contractor has to provide test certificates from the

manufacturer’s internal quality control.
e Any other documents requested by the Engineer and the hand over committee.
All above documents must be valid and in English.
Traceability System

At the time of tender the manufacturer shall clearly mention the method by which he can
keep records and trace of the manufactured pipes, fittings,...etc. to ensure the capability of
going back to the records for the manufactured item in case any problems accrues after the

installation.
.11 SCOPE (FOR SUPPLY AND INSTALL TENDERS)

The Contractor shall furnish and deliver to the site, all pipes and fittings, bolts, nuts, and
gaskets, jointing materials and appurtenances as specified and required, to the correct
standards and specifications to complete the Works. Pipe fittings and valves shall, if required

be suitable for buried installation.

The Contractor shall check for compatibility between all pipes and fittings, either existing or

new prior to installation.
1.12 STORAGE OF MATERIALS (SUPPLY AND INSTALL TENDERS)

The Contractors shall be responsible for the storage of all materials purchased under this

Contract.

The Contractor shall manage and maintain stockyards that can accommodate all materials

purchased and approved by the Engineer under this Contract.

All the materials shall be stored under cover (indoor) and all the fittings should be on
sleeves, as required by the manufacturer/supplier /contractor instructions, and shall be

regularly inspected by the Engineer staff and maintained to the Engineer’s satisfaction.

The contractor should have a Stock Inventory Material System on software (computerized)

and he should generate reports upon request.
1.13 INSPECTION AND REJECTION

The pre-shipment and manufacturer inspection is obligatory and cost for travelling of the

appointed member from the Employer as follows

YWC-FARAS-6- 2021 22



3 Allaa gl e ol Alal 12y 034 (00 ALe600 S Bl 1k 305 )55 5 ke

(3 persons) for pipes and fittings factory

(3 persons) for pressure management materials (valves ,PRVs, meters....)

("Overseas Pre shipment and inspection shall include all related expenses including Visas
arrangements and costs, best hotels transportation and all related fees taxes airfare tickets
and per diems equal to one hundred fifty |D for the staff and 250 |D for top management ,
director or CEO per day ") shall be borne by the supplier/contractor and shall be

incorporated in the tender prices.
1.14 REFERENCE STANDARDS

Table Error! No text of specified style in document.-|: Reference Standards

EN 545-2010 Ductile iron pipes, Fittings, accessories and their joints for water pipe lines
Requirements and test methods
EN 15664 influence of metallic materials on water intended for human consumption

ISO 4427-1 :2007

Plastics piping systems -- Polyethylene (PE) pipes and fittings for water supply

Part | - General

ISO 4427-2 :2007

Part 2 — pipes

ISO 4427-3 :2004

Part 3 - Fittings

ENI12201-1:2010

Plastic piping System for Water Supply — polyethylene (PE)

Part |1-General.

EN12201-2 :2003

Part 2 — pipes

EN12201-3 :2003

Part 3 - Fittings

BS 6920

Testing of non-metallic components with regards to their effect of the quality of
water

ISO 14236 :2000

Plastics pipes and fittings — Mechanical joint compression fittings for use with
polyethylene pressure pipes in water supply system

ISO 11413: 1996 Plastics pipes and fittings — preparation of test piece assemblies between a
polyethylene (PE) pipe and electro fusion fittings

ISO 13954: 1997 Plastics pipes and fittings — peel decohesion test for polyethylene (PE)electro fusion
assemblies of nominal outside diameter greater than or equal to 90 mm

ISO 13955 Plastics pipes and fittings — Crushing decohesion for polyethylene (PE) electro fusion
assemblies

ISO 3458: 1976 Assembled joints between fittings and polyethylene (PE) pressure pipes —Test of

leakproofness under internal pressure
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ISO 3459: 1976 Polyethylene (PE) pressure pipes — Joints assembled with mechanical fittings —
Internal under pressure test method and requirements.

ISO 3501 : 1976 Assembled joints between fittings and polyethylene ( PE) pressure pipes —Test of
resistance to pull out

ISO 3503 :1976 Assembled joints between fittings and polyethylene (PE) pressure pipes — Test of
leakproofness under internal pressure when subjected to bending.

ISO 3506 Mechanical properties of corrosion-resistant stainless steel fasteners - Part |: Bolts,
screws and studs

EN 681-1 Elastomeric seals - Material requirements for pipe joint seals used in water and
drainage applications - Part |: Vulcanized rubber

EN 681-2 Elastomeric seals - Material requirements for pipe joint seals used in water and
drainage applications - Part 2: Thermoplastic elastomers

EN 601 Aluminium and aluminium alloys - Castings - Chemical composition of castings for
use in contact with foodstuff

ISO 12176 Plastics pipes and fittings -- Equipment for fusion jointing polyethylene systems -- Part
I: Butt fusion

ISO 13953 Determination of the tensile strength and failure mode of test pieces from a butt-
fused joint

ISO 1414 Preparation of polyethylene (PE) pipe/pipe or pipeffitting test piece assemblies by
butt fusion

2. DUCTILE IRON PIPES
2.1 TECHNICAL SPECIFICATIONS

2.1.1 GENERAL

DI pipes shall be centrifugally cast, with socket and spigot ends, EPDM rubber gaskets.
Pipe Selection:

Ductile Iron Pipes and joints shall be C class according to EN 545-2010.
Outside protection coating:

Ductile Iron Pipes C class shall be in accordance with EN 545-2010, the external coating
shall be of 400 g/m? metallic zinc Aluminium Alloy (85%+15%) plus epoxy finishing coat
according to EN 545-2010, applied also on socket inside, suitable for ground condition | and
Il 'and IIl.

Inside protection lining:
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The pipe or fitting interior shall be of sulphate resisting blast furnace cement mortar
according to EN 545.

2.1.2  LENGTH OF PIPES

Standard length for pipes is 6 meter for transport in bundles or 5.5 -5.8 meters for transport
in open top containers.

222  TESTING

The manufacturer shall demonstrate the conformity of his products with the standards by
submitting the below performance tests specified in the standards:

Compressive strength of the cement mortar lining.

Leak tightness of flexible joints to positive internal pressure.

Leak tightness of flexible joints to negative internal pressure.

Leak tightness of flexible push-in joints to positive external pressure.
Leak tightness of flexible joints to dynamic internal pressure.

Leak tightness and mechanical resistance of flanged joints.

Leak tightness and mechanical resistance of screwed and welded flanges.

The test should include: Dimensions Examination.

Wall Thickness.
e External Diameter.
¢ Internal Diameter-.
e Length
e Straightness of the pipes
e Opvality Test of the Pipes.
e Cement Lining Thickness.
e Tensile Test.
e Elongation test
e Hydrostatic pressure test.
e Hardness Test.
e Microstructure Examination supported by pictures

e Thickness of external paint coating

WORKS LEAK TIGHTNESS TEST FOR PIPES AND FITTINGS.
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3. DUCTILE IRON FITTINGS

TECHNICAL SPECIFICATIONS
GENERAL

I.  Ductile iron fittings shall be sand cast in accordance with EN 545-2010.

2.  Each Socket joint shall be supplied with its EPDM gasket.

3. All fittings must confirm with the requirements of norms and standards, and should be
suitable to be used in conjunction with pressure pipes to the appropriate EN standards.

4.  All fittings must have molded-in identification and appropriate product information

5. All fittings must be packed in such a way as to avoid surface oxidation and should only
require cleaning before installation.

6. The joints of ductile iron (DI) fittings shall be according to the above mentioned
standards, and all flanged for Tapers and T-Piece and for bends spigot-socket TYTON.

MATERIALS

I.  Of ductile iron EN-GJS-400-18 acc. to EN 1563 (GGG 400 - DIN 1693) or equivalent.

2. All gaskets shall be of EPDM rubber according to EN681-1:2006.

3. Flat gaskets shall be fiber reinforced for PN16, or flat gaskets of NBR rubber, according
to EN681-1:2006.

DESIGN

I.  Dimension Range: above DN 100

2. Working pressure: PN 16, PN25 or PN40 (based on BOQ)

3.  Fittings unless otherwise specified shall be of flanged type compatible with the pipe
system.

4. Flange dimensions and drilling according to EN 1092-2.
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5. Flanged fittings shall be supplied with flat gasket, straps, bolts, nuts and washers shall be
stainless steel type 304.

6. The DI bends shall be designed and manufactured as automatic push-on joint type
installed along and with DI pipes of type socket-spigot, fittings such as T-pieces and
tapers shall be of flanged type drilled to required PN.

7. Nuts and Bolts shall be according to ISO 4016 and EN 24034 or equivalent inclusive
washers.

COATING
Epoxy powder coated inside and outside according to DIN 30677-T2 in accordance with
quality and test requirements of RAL —GZ 662, RAL 5015 or RAL 5005.

e Coating thickness: min. 250 pm.

e Adhesion: min. 12 N/mm?2.

4. REPAIR CLAMPS

4.1 SCOPE

This Specification specifies the requirements for the design, materials and in-service

performance of mechanical stainless steel repair clamps for waterworks purposes.

This Specification designated for applications involving rigid pipes, typically ductile iron (D),
grey cast iron (CI), and steel (S). Also, for applications involving flexible pipes, typically un-
plasticized polyvinlchloried (PVC-U) and high-density polyethylene (HDPE).

All materials and equipment shall be in every respect suitable for storage, installation, use
and operation in the conditions of temperature, humidity and The PH and water quality

appertaining in Jordan.

Atmospheric temperature in Jordan varies between -10°C and 50 °C.

4.2 APPLICATION

Stainless steel repair clamps complying with this specification are intended for use in repair
of water supply pipelines of the size designated in Table 8-I, with a maximum service
temperature of 50°C and up to an allowable operating pressure of 16 bars for ranges
diameter up to 250 mm. Repair clamps have limited ability to accommodate axial deflection
and are, therefore, not generally intended for use as couplings to join two pipes together.
However, they are commonly utilized for repair situations at full pipe break, where the pipe

ends are considered stable. In addition, repair clamps complying with this specification are
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intended to provide a permanent means of preventing loss from or contamination of
pipelines that have been affected by corrosion or mechanical damage in both above-ground

and buried applications.
4.3 MATERIALS

The material of Clamps shall be in accordance with the following standards or any other

equivalent standards.

Bands: Stainless Steel Grade AISI 304(A2) to BS1449:1991: part 2 or Grade AISI 316(A4)

stainless steel to BS 1449:1991: part 2, for corrosion resistance.

Bolts shall be Stainless Steel A2, Teflon coated, or mild steel. Nuts & washers shall be
Stainless Steel A2, or mild steel class 4.6 to BS EN20898: Part |. Receiver bars shall be TIG-

welded to shell to form strong fusion, and fully passivated after welding,

Gasket shall have a gridded pattern for positive sealing, and to be made of specially
compounded NBR rubber specially formulated for water service or EPDM. Compound
Grade E to BS2494:1990

4.4 DESIGN

The Clamps shall be used for permanent repair of cracks, holes, or complete breakages of
steel, ductile Iron, PVC and HDPE pipes.

The Clamps shall be suitable for potable water for Temperature range (-10 to 50) C.

Potable water certificate must be submitted.

Repair Clamps shall be standard full circle single band for diameter |50mm or less. And full
circle double band for diameter more than 150mm, length and number of bolts not less than

the values in Table 8-1 for each diameter.

Gasket shall provide a 3600 sealing surface and of such size and shape to provide an
adequate compressive force against the pipe after assembling to affect a positive seal under
all combinations of joint and gasket tolerances. And heavy gauge Type 304 stainless Steel
bridge plate shall be attached into the gasket end to span the lug area and to make

installation quick and easy.

Bolt retainer assembly or lugs shall be of a type 304 stainless steel, and shall be MIG welded
to receiver bar and fully passivated after welding. Lugs may be cast, forged or cold formed of
type 304 stainless steel, and may include a high impact polycarbonate plastic, non corrosive
retainer. Lug design shall be such that the band fully compresses the gasket to the complete

working width of the repair clamp without deformation of the band.
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Table 4-2: Repair clamps sizes

2 2.32 2.64 59 67 150 2
3 3.39 3.66 86 93 150 2
el
& 4 3.94 433 100 ) 150 2
<
& 5 4.88 5.28 124 134 150 2
wm
6 6.06 6.38 154 162 200 3
6(PE) 6.93 7.32 176 186 200 3
8 8.268 9.06 210 230 300 3*
10 10.63 11.22 270 285 300 3*
38 12 12.40 13.189 315 335 500 5
&
© 16 16.34 17.32 415 440 600 6*
3
[e)
a} 24 2441 25.59 620 650 600 6*
32 32.28 33.46 820 850 800 8%
36 36.61 37.8 930 960 1000 10%

* Number of bolts for each band side.

** Clamps O.D Range could be acceptable within (£4%) for the minimum and maximum

dimensions.

5. INSTALLATION OF PIPES AND FITTINGS

5.1 GENERAL

The installation of pipes and fittings including: excavation, laying and backfilling,
reinstatement, etc. shall be according to the specifications of YWC attached in annex |

6. DISINFECTION OF PIPELINES

6.1 GENERAL
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All pipes, fittings, valves and appearances shall be disinfected according to the specification of
YWC listed below.

6.2 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 laying through a laboratory.
The cost of disinfection and the bacteriological test shall be borne by the Contractor.

The contractor should use potable water to execute the bacteriological test, and has three
options to fulfil the specs:

e Using YWC water direct from the network by installing a bypass connection and as
instructed by the concerned people in YWC. The costs for the mentioned

connection as well as required material, labour, etc. will be borne by the contractor.
e Using YWC tankers

e By using private tankers the water should be tested first by YWC to ensure that the
delivered water is potable water before executing any bacteriological tests. The

costs to ensure the water quality will be borne by the contractor.

The attention of the Contractor is directed to te 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 or the Employer, dirt or other
foreign material entered a pipe which cannot 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, concurrently 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 litre. 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.
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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 litre
concentration in 100 meters of pipe for the various diameters of pipe to be disinfected
under this Contract.

Table 6-3: Liquid Chlorine Required for Disinfecting 100 Meters of Pipes

800 3.60 360
600 297 297
400 1.30 130
300 0.75 75
250 051 51
200 0.33 33
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 labour, material, and equipment, including the cost of all water and chlorine
required to disinfect the pipeline and appurtenances shall be included in the costs for meter

run of the pipe.

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 litre throughout the length of the pipeline. Shall 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.

6.3 FLUSHING OF THE PIPELINE
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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.

Water for flushing the pipes shall be provided by the contractor as indicated under section —

Disinfection of Pipelines.

7. 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 LITREVALVES AND ACCESSORIES.

7.1 GENERAL

Valves and accessories must conform to current EN standards, ISO standards or equivalent
with respect to nomenclature, classification, symbols, and conditions of manufacturing,
properties and tolerances, conditions for the preparation of specimen, test rules,

identification labels and acceptance clauses.

Moulded pieces must have perfect outer surfaces without chips and must be finished by

means of debarring or filing.

Connecting surfaces of all flanges have to be machined. Flanges must also have one or
several circular grooves in order to facilitate grip. All surfaces which are subject to friction
must be machined; bore holes in covers, blind flanges, and flanges which connect pipes have
to be produced by means of drills. Manual precision grinding of valve seats and surfaces of

sluice valves is required for purposes of stability and accuracy of shut-off elements.

Operating stems must be made of stainless steel. They must be machined complete with
straight edges and show no defects or scarcity of material. Toric ring seals must be used for

sealing.
Seal bush must be replaceable under pressure.

Manufacturer's marks, flow diameter and an arrow indicating flow direction must be visible

on the device's outer surface.
Punched or forged special elements will have this information stamped upon them.

Before materials are accepted or used the Contractor may be required to supply the
Supervisor with a sample piece of every hydraulic equipment, fitting, valve and accessory,

etc.... that he wishes to install.

All shut-off devices shut in a clockwise sense. This will be indicated by 'O' (open) and 'C'
(closed) with arrows either on the hand wheel or the head of a piece. Operation of shut-off
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devices must be easy both for opening and closing. All valves will be flanged. The following
nominal pressures are stipulated:

Nominal Pressure

10 bar 16 bar 10 bar
16 bar 25 bar 16 bar
25 bar 37.5 bar 25 ar
40 bar 60 bar 40 bar

THIRD PARTY WITNESS

The supplier shall furnish an original accredited certificate of conformity from the third party
inspection agency showing all test results and analysis required by the applicable standard
(EN 12266-1/2), where test certificates is required. The third party inspection agency shall
under this contract, have witnessed the manufacture and testing operation to verify
compliance with the technical specifications and the relevant standard. The third party
inspection agency shall verify that all materials used are eligible for the relevant standard
productions requirements. All certification should be from a certified and approved third
party, and the certificates must be related to the same batch delivered to YWC, all

certificates must be valid and written in English.

7.1.1 TESTING AFTER DELIVERY

All valves supplied to the site in Jordan shall be subjected to acceptance tests carried out by
the Royal Scientific Society. Or similar accredited authority. Final inspection tests must be
done in accordance with the test requirements of EN 12266-1/2. If any of the tests
mentioned in the standards cannot be performed by the Royal Scientific Society then the
supplier should provide a third party certificate for those tests taking into considerations all

the statements mentioned in “third party witness” section.
All testing costs should be borne by the supplier in all cases.

72.1  VALVES PACKING AND PROTECTION

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

All valves shall be securely packed in crates and boxes to prevent damage during delivery.
The cost of packing shall be deemed to be included in the Contract Rates and crates will not
be returned.

Valves are normally supplied in separate cartons together with any associated small items,
such as bolts and gaskets.
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7.3.1 IDENTIFICATION

The supplier shall be responsible to ensure that each separate item, crate, or package has
permanently attached to it, in a conspicuous position, an identification plate of weather -

resistant material on which are engraved or stamped;

The Manufacturers Name.

Contents Description and Quantity.

Serial Number or Reference Number Identifiable on the Delivery Note and Cross
Referenced to the Purchase Order Item References.

Weight.

The shipment containers shall be marked with the following address;
Yarmouk Water Co. - YWC L.L.C.

Tender Number — Variable

In addition the container shall be marked with the following information;
Total gross weight.

Total net weight.

Packing list reference number.

7.4.1  TRANSPORT AND DELIVERIES

The Contractor shall send to the Engineer, one-week advance notice of all consignments of

materials. Every consignment shall be accompanied by a detailed delivery note.

The Contractor shall deliver to and off load the materials onto the storage area as directed
by the Engineer. All materials delivered will be examined and inspected by the Engineer and

taken over by him.

The Contractor shall provide necessary details to the shipping line on precautions to be
taken during loading/unloading, handling & transport of the pipes & fittings and other
components. Contractor shall provide to the Engineer a set of recommendations of
manufacturer for handling, loading, unloading, transporting and storing of polyethylene pipes

and fittings

The Contractor shall arrange reception and storage areas only. aslo shall be responsible for

off-loading all materials.

The Contractor shall also be responsible for all handling and transport activities up to and
from YWC store-yard, Amman.(Materials provided by YWC)

The (DDP) price shall include all costs relating to above-mentioned requirements.
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7.5.1 HANDLING

Care shall be taken during loading, transporting, and unloading. Under no circumstances shall

valves be dropped or rolled against one another. All valves shall be examined. Any damaged

materials must be rejected by the Purchasers.

7.6.1 DETAILS TO BE PROVIDED AT THE TIME OF TENDER

Conformity to standard certificate from a certified third party.
Manuals and technical catalogues.
Dates of batches or consignment deliveries.

The supplier shall state which of the sections of the schedule of
requirements he proposes to price and supply.

Any alternative standards proposed including demonstration of equivalency
or superiority to the standard specified, if allowed.

Any alternative materials proposed including demonstration of equivalency
or superiority to the standard specified, these alternative materials should be
subjected to the clients approval.

Where the supplier offers alternative standards, materials to those specified,
the supplier shall provide prices for those specified and the alternatives
proposed.

The supplier shall include in his price for the training elements related to the
materials he proposes to supply and shall list the elements of training
offered, if needed or requested.

The supplier shall provide prices for the equipment applicable to the
sections of the schedule of requirements he intends to price.

. The supplier shall provide full details of his materials tests and procedures.

. Any alternative proposed specification for combined tracer and marker tape.
. ISO or EN certification for management and product.

. CV’s of proposed training staff, if necessary.

. Costs of Trainers expenses, if requested.

. Training program, if requested.
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7.7.1 MANUALS AND TECHNICAL SPECIFICATIONS.

The supplier shall supply full technical specifications for the items to be supplied at the time
of tender. In addition he shall provide full instruction manuals, which describe the correct
methods and procedures necessary to construct the pipeline system in accordance with best
practice. Conformity to standard certificate must be supplied at time of tender where this

certificate must be issued from a certified third party and valid up to date.

7.8.1  ADDITIONAL SERVICES

The supplier shall provide details of additional services, which he can provide e.g. technical
advice and support and, in particular, shall state his capability for supporting the project in
the Amman location at the time of tender.

7.2 BALL VALVES

72.1  TECHNICAL SPECIFICATIONS
Working pressure: 16 bar or higher

Nominal Diameter: 1/2", 3/4", I" and 2"

The design of the ball valve must ensure completely clear of the waterway when valve is full
open, in such away permitting a “full flow” throw the valve equal to the nominal pipe
diameter.

722  MATERIAL
The Material of each part of the ball valve is shown in Table 7-1 below.
Table 7-1: Material

Stainless Steel : EN -10088-3-2 Or CW617N according to
I Body

EN 12165:2011 EN 1982

CWE&617N according to EN 12165:201 1 chromium plated Ball Or
2 |Ball

Stainless Steel : EN -10088-3-2
3 Handle Steel or Aluminium

7.2.3 DESIGN OF VALVE
I.  Full bore ball valve.

2.  Two piece design.
3. Double female threaded in accordance with BS 21.

4. Lever operated.
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724  COATING

Coating material if applicable must be suitable for potable water uses.
72.5 MARKING

Markings shall be in accordance with EN 19 and shall include the following:

Nominal Size.
Working pressure.
name of manufacturer,
Year of manufacture.

“YWC”.

For direct procurements order the marking is depends on the value of the procurements
order.

7.3 GATE VALVES

The Gate valves shall be resilient seated gate valves ductile iron in both the Non-Rising Stem
and Outside Stem versions as specified. All valves will be rated for PN 16 working pressure.

Table 7-3-1:

body wedge and bonnet Minimum ductile cast iron EN 1563- EN-JS1030- EN-GJS-400-15 (GGG 40) , or
ival

( 10-25 bar) equivalent
Minimum ductile cast iron- EN 1563- EN-JS1050 -EN-GJS-500-7 (GGG 50) , or
equivalent

body wedge and bonnet same body material as PN 16-25 could be used or "cast steel"

(40 bar)

seat Resilient seat Wedge full lining with EPDM for water system for pressure less |6 bars.
According to EN 1171.

Metal seated Non resilient seat (metal seat and wedge ring utilize welded of stainless steel for

water system and resistant zinc free bronze for waste water system).

Valve stem(shaft) shall be stainless steel from the following grades :
SS 420 ( x20Cr13) (for potable water)
With 13% chromium according to EN10088-3 (ASTM —A352 CAGNM cold
rolled thread).
Outside screw stem and stem nut made of hard bronze with double o- ring
sealing type for Non —rising stem.

Thread nut Brass, bronze, SS304, SS316.
(SS-EN1982,SS-EN 12168, EN 10088-3)
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Body Bolts shall be electro-zinc plated steel with hex heads and hex nuts in accordance
with, A2 SS-EN 10088-3

7.3.1 ROTATION OF OPENING

All valves shall open by turning to the left or counter clockwise, when viewed from the
stem.

732 COATING

All internal ferrous metal surfaces shall be fully coated, blue color, holiday free, to a
minimum thickness 250 microns epoxy coating. Side coating shall be non-toxic, impart no
taste to water, and shall be coated in accordance with EN standards. The color is Blue and
the grade code is RAL 5005 or RAL 5015, any other grade must be subjected to YWC
approval on time of tender.

7.4 BUTTERFLY VALVES

74.1 GENERAL

I.  Butterfly valves may be used on water mains 8 inches and larger.

2. butterfly valves shall be of the tight closing, metal seat type with recess-mounted
and securely fastened to the valve body or attached to the valve disc. Directions of flow
shall be satisfactory for applications involving valve operation after long periods of
inactivity.

3. Valve discs shall rotate 90 degrees from the full open position to the tight shut position.
4. Double eccentric design

742  MATERIAL

Table 7-4-2-1:

Body and cover Ductile cast iron EN 1563- EN-JS1030- EN-GJS-400-1

Sealing disk lever Ductile cast iron EN 1563- EN-JS1030- EN-GJS-400-15 ( GGG 40)

Shaft Min X20Cr13(1.4201), SS304,5S3 1 6.according to ( EN 10088-3)

Thread nut Brass, bronze, SS304, SS316. (SS-EN1982,SS-EN 12168, EN 10088-3)

Bolts Shall be electro-zinc plated steel with hex heads and hex nuts in accordance with,
A2 SS-EN 10088-3

743 DESIGN

I. Face to face to EN 558-1, basic series 14.
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2. Flanged accordance to EN 1902-2.

3. Flanged connection to DIN 2501.

4. Soft sealing.

5. Glands shall be O-ring.

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

All internal ferrous metal surfaces shall be fully coated, blue color, holiday free, to a
minimum thickness 250 microns with a two part thermosetting epoxy coating. Said coating
shall be non-toxic, impart no taste to water, and shall be coated in accordance with EN
standards. The color grade is RAL 5005.

7.5 AIR VALVES
7.5.1 SINGLE AIR RELEASE VALVE

Air Valves shall be single automatic air valves, PN 16, operation pressure PN 0.1 — 6 bars and
I-16 bars, with body/bonnet of special plastics or Ductile Iron according to EN-GJS-400-18 /
EN-JS 1030, or equivalent, according to EN 1563 (GGG400 - DIN1693).

752  AIR AND VACUUM VALVE

The air and vacuum valve shall be able to automatically exhaust large quantities of air during
filling of a pipeline. The valve shall automatically close when water fills the valve and remain
closed while the system is pressurized but open automatically to admit air during draining or
a negative pressure condition. Safe operation even under high-volume, high-speed venting up

to sonic speed;

The valve shall be with a venting orifice no smaller than the nominal valve size.
The float ball shall be spherical and made of stainless steel grade 316.

All Internal parts shall be made of stainless steel grade 316.

Shall be of the triple function type with a flanged inlet to EN 1092-2 PN 16 (or 10) (DIN
28605 / DIN 2501/BS 4504) and shall be suitable and approved for the use with potable

water at a nominal working pressure from | to 16 bar.

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 250pm, freedom from imperfections shall

be tested by high-voltage method.

YWC-FARAS-6- 2021 39



) Adadlae- cpal all gl adali dad 1y ) O 33 (e ale600 sk S lad daai s ) 55 ¢ 5 1

Orrifice 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.

753 AUTOMATIC AIR VALVE, SINGLE-CHAMBER TYPE

The Automatic Air Valve shall combine the operating features of both an air and vacuum
valve and an air release valve in one house. The air and vacuum valve portion shall
automatically exhaust large quantities of air during the filling of the pipeline and automatically
allow air to re-enter the pipeline when the internal pressure of the pipeline approaches a
negative value due to column separation, draining of the pipeline, or other emergency. The
air release valve portion shall automatically release small amounts of air from the pipeline
while it is under pressure. Safe operation even under high-volume, high-speed venting up to

sonic speed;

The valve shall be with a venting orifice no smaller than the nominal valve size.
The float ball shall be spherical and made of stainless steel grade 316.

All Internal parts shall be made of stainless steel grade 316.

The seat shall be replaceable and made from Buna-N rubber or other suitable elastomer

compounds suitable and approved for potable water.

Single-chamber valve directly operated by the medium;

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

Safe operation even under high-volume, high-speed venting up to sonic speed;
With test and purge connection;

Body and cap made of ductile cast iron EN-JS 1030 (GGG-40);
Inner parts made of stainless steel grade 316 (DN 50 float made of plastic);
Seal made of EPDM.

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 pym, colour: RAL 5005 blue

754  CONSTRUCTION
The flow meter shall comprise of 2 parts: the flow sensor and the converter.
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The flow meter shall be delivered either in compact configuration where the converter is
mounted on the flow sensor with no cable connecting between them or remote version
with cable connecting between them depending on the configuration required.

For remote version, the cable connecting between the flow sensor and converter shall be
double shielded twin-core type or higher with a length from 5m to 20m maximum.

The flow meter shall be battery powered.
Water temperature range of flow meter shall be between -5 C to 50 C.
Ambient temperature range of flow meter shall be between -10 C to 55 C.

The flow meter shall be compatible with any Automatic Meter Reading system measuring
instantaneous flow rate by time measuring between 2 pulses.

For compact version, the flow sensor and converter of the flow meter shall be IP68
hermetically sealed against water ingress or condensation including the connector for
Automatic Meter Reading systems. For the remote version, the flow sensor shall be IP68 and
suitable for buried installation, and the converter shall be at least IP68 and suitable for wall
mounting.

The lining of flow sensor shall be constructed of PTFE.

The flow sensor electrodes shall be made of suitable nickel alloys for durability in abrasive
water.

The flow sensor shall be of no internal moving parts.
The flow sensor shall be of cone shaped design to ensure reliability in metrological accuracy.
The flow sensor shall be at least PN16.

The flow sensor shall be configured to be installed in any orientation without affecting the
accuracy of the meter.

The flow meter status information, such as flow direction and empty pipe detection must be
available and displayed on the converter display.

The flow meter pressure loss shall not be more than 0.006 bar at 2 m/s and 0.1 bar at 4 m/s.

The electrical conductivity of the medium measured shall be not less than 20 uS/cm (drinking
water, raw water, and irrigation water).

7.53.1 PRINCIPLE OF OPERATION
The principle of operation shall be in accordance with Faraday’s Law of Induction.

The flow meter shall be capable of measuring flow rate and volume total in both directions,
with two independent totalizers for network management purposes.

The accuracy shall be better than Class | of OIML R-49:1-2006.
A calibration certificate for each delivered flow meter shall be provided.

The flow meter installation shall not require more than 5D of straight length upstream and
more than 2D downstream of the meter to secure its accuracy.

The flow meter shall offer lifetime stable zero so that routine zeroing is not required.
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The flow meter shall indicate empty pipe detection when no water is present.

7532 PHYSICAL REQUIREMENTS

The flow meter shall be built as follow:Table 7-5-3-2-1:

Medium Compatible with raw, ground & surface water,
Compatibilit potable water & irrigation water. Electrical
y conductivity = 20 pS/cm -5°C to +55°C
Sensor Sheet polyurethane coated
Housing
Electrodes Stainless steel
Flange Steel
Environment IP68 to 2m submergence in water
Connections DIN, ASME

7.53.3 COMMUNICATION OUTPUT SPECIFICATIONS

The meter should have at least one or two pulse output (passive) and one or two status
output (passive):

Pulse output:

2 Passive pulse outputs

f<500 Hz; | = 10 mA; U: 2.7..24 VDC (P = 100 mW)
Volume / pulse is programmable

Pulse width is selectable: | ms, 5 ms, 50 ms, 100 ms

Status output:

2 Passive status outputs
I <10 mA; U:2.7..24 VDC (P £ 100 mW)

Function [selectable]: self checking, battery pre warning, battery final warning, counter
overrun.

7.6 WASHOUTS

The types of Washout specified for this Contract, whether in concrete chambers or buried
type, are as shown on the drawings. All Washouts shall be constructed as indicated on the
drawings or as instructed by the Engineer.
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If the flow cannot be discharged by gravity, flooded-manholes can also be constructed
opposite the concrete wash-out chambers within the road corridor. Additional excavation

and backfilling works shall be included in the unit rates of the washout.

The lengths of washout discharge lines may vary according to the location requirements on
site and shall be agreed with the Engineer’s Representative prior to installation. Discharge

lines shall be paid for as per unit rates of pipelines included in the Bills of Quantities.

At place shown on the drawings or directed by the engineer, wash-outs shall be installed as

follows:

a. For ductile iron main pipeline, the Contractor shall install a suitable flanged tee (T) to
install the flanged washout valve. The branch shall be 'z of diameter of the main pipe
diameter.

b. The washout shall have gate valve installed directly at the branch from the main pipe
with all fittings and accessories as per drawings.

c.  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. In case no Wadi is available a flooded-manhole shall be
constructed at the nearest road.

The unit rate washout pipe work shall include for the outlet structure and riprap, as shown
on the standard drawings, unless noted otherwise.

1.7 PRESSURE GAUGES

Pressure gauges shall be installed at all pressure reducing valves upstream and downstream
of the valve and at selected strategic points in the distribution system for monitoring
pressure fluctuation. They shall be of the bourdon tube type with sensor (for positive and
negative pressures). All moving parts shall be of stainless. The dial face diameter shall be
160 mm and the accuracy class 1.6. The gauge must be suitable for a pressure range up to 16

bars.

The installation of the gauge shall be complete and shall include the connecting fittings to the

main pipe, the gauge inlet pipe with 3 way cock and screwed joints.
7.8 DISMANTLING JOINTS

Dismantling joints shall be installed where indicated on the drawings for convenient

installation or re-installation of valves or similar items.

For prevention of any movement of the pipe joints adjacent to closed valves, dismantling
joints shall be provided in general by restrained dismantling pieces (short version) or flanged

adaptors as indicated on drawings or as directed by the Engineer.
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Body and glands of steel welded dismantling pieces shall be capable of standing a working
pressure of 16, 25 and 40 bars (according to the final design performed by the contractor
and approved by the engineer) with bolts and nuts of stainless steel. The surface protection
shall be epoxy powder coating. Rubber sealing rings made of Perbunan material, nitrile
rubber or equivalent quality shall be used and shall be suitable and approved for the use with

potable water.

7.9 SPARE FLANGES, FLANGE ADAPTORS, COUPLINGS, RESTRAINER
CLAMPS

All spare flanges, flange adaptors and couplings shall be made of ductile iron GGG or GG
shall comply with DIN equivalent ISO Norm and EN-GJS-400-18 / EN 1563.Flanges shall
conform to the dimensions and drillings of the DIN 2501 / EN 1092-2 - PN [6.

All flanges and couplings shall be epoxy powder coated according to ISO14901 or to DIN
30677 Part 2, coating thickness shall be minimum 250pm, freedom from imperfections shall
be tested by high-voltage method and shall be suitable and approved for the use with potable

water.
Seals shall be made of EPDM or NBR suitable an approved for potable water.

Restrained Flanges shall have a grip ring of steel for DI and ST pipes and a grip ring of Ms 58
(CuZn36Pb3) for uPVC pipes.

Wide range coupling or flange adaptors for Asbestos Cement / DI connections as indicated

on the Drawings and in the Bill of Quantities.

Couplings shall be made of Steel, epoxy powder coated, with sealing rubber rings and lock-

head bolts.

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.

8. PRESSURE TESTING

8.1 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.
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In accordance with EN 805, pipelines have to undergo an internal pressure test. The
definitive criteria for performing this test on water pipelines are EN 805 and the DVGW’s
worksheet W 400-2.

Test sections

If necessary, longer pipelines should be divided into sections. The test sections should be
arranged so that the

e test pressure is reached at the lowest point of every test section;

e at the highest of point of each test section at least I.| times the level of the

system test pressure is reached;

e the amount of water required for the pressure test can be supplied and

drained off; and
e the maximum length to be tested does not exceed 2.5 — 3 km.

The pipeline should be vented as well as possible with ‘pigs’ and filled from its lowest point
with drinking water. Backfilling and interlocking

If necessary, pipes must be covered with filling material before the pressure test to avoid any
changes in length. Backfilling the connections are optional. Pipelines that are not
longitudinally force-locked must be anchored at their ends, bends, branches and reducers
against the forces produced by the internal pressure. Assessment of the supports needed for
this purpose should be done as per specifications.

There is no need for supports on longitudinally force-locked systems, provided that in each
case the lengths to be restrained have been installed in compliance with the specifications.

Squeezing against a closed shut-off valve serves no purpose. The temperature on the outer
wall of the pipe should be kept as steady as possible and must not exceed 20°C.

Filling of the Pipeline

For drinking water pipes, initial disinfection should be carried out along with the pressure
test. This requires a concentration of at least 50 mg of chlorine per litre of water.
Depending on how dirty the pipeline is, the level of chlorine can be increased to 150 mg per
litre of water. The relationship of the volume of water added to the increase in pressure can
give a clue to any leaks or insufficient venting. As the pressure increases, the rate of water
consumption should therefore be noted bar by bar.

Where a line has been laid and is vented properly, the amount of water that needs to be
pumped per bar of increased pressure is almost constant. Taking into account the
compressibility of water and the elastic property of the pipe, it is (theoretically) c. 50 ml/m?
pipeline content/bar. In practice, this figure is around 1.5 to 2 times higher, as trapped air in
the fittings and pipe and fitting connections has to be compressed.

The table indicates the amounts of water required in liters per | bar of increased pressure
for pipeline lengths of 100 up to 1,000 m, assuming a 100% extra allowance for trapped air.
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The pipeline should be suitably filled from its lowest point so that the air
contained within it can easily escape at the venting points, which should be

adequately large in size, on the high parts of the line.

We recommend the following rates of filling in |/s:

100 150 200 250 300 400 S00 600 700 800 900 1000
Fill rate 03 07 1.5 2 3 6 9 14 19 25 32 40

Amount of water in litres for 1 bar of increased pressure, by pipeline length (m)

80 0.05 0.09 0.14 0.19 0.24 0.28 0.33 0.38 042 0.47

100 0.07 013 0.20 0.26 0.33 0.39 0.45 0.52 0.59 0.85

125 0.12 0.24 0.36 0.48 0.80 0.72 0.84 0.96 1.05 1.20

150 018 035 053 070 087 1.05 1.22 1.40 1.54 1.75

200 032 0.64 0.97 1.28 1.60 1:93 2256 255 290 320

250 0.52 1.04 1.57 2.10 2.60 3.15 3.65 4.20 470 5.20

300 0.78 1.56 2.35 315 3.90 487 5.45 5.25 7.05 7.80

(3500 1.06 212 3.20 4.25 5.30 6.38 T7.43 8.50 955 10.60

400 1.44 290 4.30 5.80 7.20 865 1010 1155 13.00 14.40

500 2.35 470 7.05 940 1180 1310 1620 1880 2110 2350

600 3.45 7.00 1050 1400 1715 21.00 2450 2800 3150 3500

Performing a pressure test

The following procedure for carrying out a pressure test on ductile cast iron pipes is
described in DVGW worksheet W 400-2:

= Standard method (for all DNs, with and without CM lining)

=  Shortened method procedure (up to DN 600, with CM lining)

We describe below the two most frequently used methods: the standard method and the

shortened procedure.

The level of test pressure in both procedures is as follows:

»  For pipelines with allowable operating pressure of up to 10 bar:

YWC-FARAS-6- 2021

46

Chapter 9



30 Al gl s i Al 135 (3 oo pLaG00 s B Lk a2 555 5 ke

1.5 x nominal pressure

= For pipelines with allowable operating pressure of over 10 bar: Nominal

pressure + 5 bar.

The standard methodfor DI pipes
The standard method is carried out in three stages:

=  Preliminary test
= Pressure loss test

= Main test

Preliminary Test

The purpose of the preliminary test is to saturate the Cement Mortar (CM) lining and to
stretch the pipeline. To do this, the test pressure is kept constant for a period of 24 hours
by permanently pumping in more air as and when required. If any leaks are found or any
changes in length occur beyond what is allowed, then the pressure must be released from
the pipeline and the cause remedied.

Pressure loss test

The purpose of the pressure loss test is to establish freedom of air movement in the
pipeline. Air pockets in the pipeline can lead to incorrect measurements and/or cover up
small leaks.

A sufficient volume of water (AV) is drawn off from the line until a drop in pressure (Ap) of
at least 0.5 bar materialises. The volume of water (AV) drawn off is then measured. The test
pressure is subsequently restored.

The pipeline is deemed to be adequately vented if AV is not greater than the allowable
change in volume (AVzul ). If this is not the case, the line must be vented again.

AVzul is calculated as follows:

AVzul = [.5xax ApxL

AVzul = allowable change in volume [cm?]

Ap = measured drop in pressure [bar]
L= length of the tested section [m]
a= pressure constants that distinguish the type of pipe [cm?/(bar x m)]

=> see following table

N e T

80 0.314 400 9632
100 0.492 500 15614
125 0.792 600 23178
150 1.163 700 32.340
200 2147 800 43243
250 3.482 800 55679
300 5172 1000 69749

(350 7.147 1200 103.280
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Main Test
Following the pressure loss test, the main test is then carried out. The duration of the test is
as follows:

Up to DN 400 3h

DN 500 up to DN 700 12 h

over DN 700 24 h

The test criteria are deemed to have been met if at the end of the test the drop in pressure
is not greater than specified below:

Nominal Pressure Test P ressure Max. Pressure loss.
10 |5 bar 0.1 bar
16 21 bar 0.15 bar
over |6 PN + 5 bar 0.2 bar
Test Report

A test report should be produced. Templates for test reports are included in DVGW
worksheet W 400-2. These contain the necessary details such as:
= Description of the line

= Test details
= Description of the test procedure
= Findings during the test

= Check note

The shortened standard method for DI pipes

The advantage of the shortened standard method is largely one of enormous savings in time.
The time required is approx. just 1.5 hours

The shortened standard method is carried out in three stages:

= Saturation stage
= Pressure loss test

= |eak test

Saturation level

In order to achieve a high level of saturation, the test pressure is kept constant for half an
hour by permanently pumping water. The key factor for saturation is first and foremost the
level of test pressure. Unduly low pressure cannot be compensated for by prolonging the
saturation level.

Pressure loss test

The purpose of the pressure loss test is to establish freedom of air movement in the
pipeline. Air pockets in the pipeline can lead to incorrect measurements and/or cover up
small leaks.
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At test pressure, a volume of water (AV) is drawn off from the pipeline. The resultant drop
in pressure (Ap) is measured. In the subsequent leak test this becomes the allowable
pressure loss (Apzul). Following the pressure loss test, the test pressure is restored.

AVzul is calculated as follow:

AVzul = (DN x L) / (100 x k)

AVzul = allowable change in volume [cm?]

L = length of the tested section [m]

100 x k = proportionality factor, k = | m/cm?

The pipeline is deemed to be adequately vented if when drawing off the volume of water

AVzul, the drop in pressure is greater than or equal to the minimum levels specified for Ap
specified in the table below.

Nominal DN width M p[te):zure I9ReRp

80 1.4
100 1.2
150 0.8
200 0.6
200 0.4
400 0.3
500 0.2
600 0.1

Leak test

The pipeline is deemed to be air-tight if the fall in pressure (Ap) goes down at a constant
rate over equal periods of time and over the duration of the leak test does not exceed the
level ascertained (Apzul) in the pressure loss test. The duration of the test is one hour.

Saturation stage l Leak test
I 30 min 60 min

lesle
€ > > e

ry
airtight ap I
¥ a0,

-
..
------

» time

Example of the curve progression of an airtight
and a non-airtight pipeline with cement mortar lining

Test Report
A test report should be produced. Templates for test reports are included in DVGW
worksheet W 400-2. These contain the necessary details such as:

= Description of the line
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= Test details
= Description of the test procedure
=  Findings during the test

= Check note

Stop Ends

A simple TEST END (Test facility) consists of a standard FG flanged-spigot pipe made of DI
according to standard length for each diameter (about 0.5-1.0m long) onto which a threaded
flange with a 2” (DN50) opening for accommodating ingoing water and out coming air.

The TEST END may also include an opening through which the test water may be pumped
from the line, if necessary. The test end shall be jointed to the pipe to be tested by means of
a standard coupling (e.g. V] Coupling) or two spare flanges.

The Test End shall be secured with a temporary anchorage to hold it 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 stop 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.

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 (Resident Engineer)
and the results of such tests shall be elaborated in a test report and signed by the
Contractor and Resident Engineer and handed over to the Resident Engineer. Payment
according to schedule for pipe laying is based on such reports.

All equipment, labour, materials, and water necessary for the carrying out of these tests to
the complete satisfaction of the Engineer shall be provided by the Contractor at his own
expense. Shall 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.
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8.2 PRESSURE TEST OF HDPE PIPES

Pressure inspection in accordance with the contraction method

The test procedure shall be carried out according to EN805:2000 in up to three steps:
e preliminary test;
e pressure drop test;
e main pressure test;

Preliminary test HDPE Pipes

The pipeline shall be divided into practicable test sections, completely filled with water and
vented. After that the pressure shall be raised continuously and quickly (in less than 10
minutes) to the system test pressure (STP) at the lowest point shell be fixed at 16 bars.

Maintain STP for a period of 30 minutes by pumping continuously or at short intervals.
During this time carry out an inspection to identify any obvious leaks.

Allow a further period of | h without pumping during which the pipeline may stretch by
visco-elastic creep. Measure the remaining pressure at the end of this period.

If the pressure has decreased by more than 30%, interrupt the preliminary phase and
depressurize the test section. Check the test conditions e.g. influence of temperature,
indication of leakage, and rectify the defaults. Only resume the test procedure after a
relaxation period of at least 60 minutes.

Pressure drop test HDPE Pipes

Reduce rapidly the remaining actual pressure measured at the end of the preliminary phase
by discharging water from the system to produce a Ap of 10-15% of STP. Measure precisely
the removed volume AV. Calculate the allowable water loss AVmax using the following
formula and check that the removed volume AV does not exceed AVmax.

AVmax = 1,2 x V x Ap x (I/EW + D/e x ER)

Where

AVmax is the allowable water loss in litres;

\ is the volume of the tested pipeline section in litres;

Ap is the measured pressure loss in kilopascals;

EW is the bulk modulus of water in kilopascals;

D is the internal pipe diameter in metres;

e is the wall thickness of the pipe in metres;

ER is the modulus of elasticity of the pipe wall in the circumferential direction in
kilopascals; 1,2 is an allowance factor (e.g. for air content) during the main test
phase;

For the interpretation of the result it is important to use the exact value of ER considering
the temperature and the duration of the test. Especially for smaller diameters and shorter
test sections Ap and AV should be measured as accurately as possible.

If AV is more than AVmax interrupt the test procedure and vent again after the pipeline has
been depressurized.
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9. PAYMENT

General Instruction to the contractor

Besides the replacement of house connections and tertiary main pipes most efforts must be
driven by the contractor to decommission the old Gl, ST, PVC and DI (DI pipes if in bad
condition or DN80) pipes by disconnection completely from the existing system. In other
words, the G, ST, PVC and DI pipes which were selected by the Consultant and found by
the contractor during construction in bad condition to be replaced by DI and HDPE pipes
must be completely empty and entirely disconnected from the system.

The contractor shall prove to the Engineer that all to be decommissioned pipes are empty
and disconnected from the system and all house connections from such pipes are transferred
to the operating system.

It's the contractor responsibility to reconnect/ immigrate all connections & customers
whether allocated inside the project area or outside which were connected to the old
disconnected network to the new network whether discovered during work or during 3
consecutive supply rationing time, THE CONTRACTOR shall be borne any water tanks
needed for disconnected real states as per Engineer Instructions .

satisfaction of the Engineer the last remuneration for pipe laying will done to the Contractor
as listed below:

Table 9-1:

Excavation, pipe laying, bedding an cover of pipes,

0, 0
backfilling 40% 40%

Pressure testing, road reinstatement 40% 80%

Sterilization, flushing, chlorination of the new pipes, prove
of entirely disconnected decommissioned Gl and ST pipes | 20% 100%
and submittal of the as-build drawings

As indicated in the Preamble to the BoQ,— Payment upon “Installation”, the contractor has
successfully complete all the activities, as indicated in the table above for each row, to get
the relevant remuneration (per cent in each row) as mentioned in the same row.
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10. TECHNICAL SPECIFICATIONS FOR WELDED BLACK STEEL
PIPES & FITTINGS

10.1 . 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 :

Table 10-1:

4” 4 5 4.40 134 APl or DIN
6” 6 %" 5.20 133 APl or DIN
8” 8 %" 5.60 110 APl or DIN

b- 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.

e- 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 :
Acid picking.
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 :

Cement lining according to AWWA - C. 205 or BS. 534 or approved equal.

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.cl2.
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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.

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 APl 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 100mm 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:
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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, "YWC"

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.

Table 10-2.......

Diameter 4" 6” 8”
Nominal Diameter
Outside Diameter
Wall Thickness

Working pressure

Test pressure
Wt/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

II. Specifications for Welded Steel Pipes with Bevelled Ends

For 10” Diameters & Above :

a- The pipes shall be in accordance with ( APl - 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:
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Table 4-3......
10 34" 273.10 10 3/4” 5.6 100
12 34" 3239 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
327 813.00 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 .

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 :

Table 5-1......

10 6 (+2, -0) 6 (+32,-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) .
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The polyethylene sheathing shall be applied at manufacturer's works (plant) extruded
and melted on and homogeneous to steel pipes with APl 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, "YWC"

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 .
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Table 6-1.......

g.  The bidder must | | 2 3 4 5 6
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.ltem

Diameter 10” 127 16” 20” 247 327

Nominal Diameter

Outside Diameter

Wall Thickness

Working pressure

Test pressure

Wt/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

Ill. SPECIFICATION FOR BLACK STEEL FITTINGS
a- Scope of Use :
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) .

b- Fabrication of Fittings :
The fabrications of fittings shall be as follows :

I. Elbows must be fabricated by forging or by hot or cold forming of seamless pipes .
2Reducers must be fabricated by hot or cold forming and annealing of seamless pipes

3.Tees must be fabricated by forming of seamless pipe or by cold or hot forming and
annealing of seamless pipes .

4. Caps must be fabricated by hot or cold stamping or forging of plates heat treated .
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- Fabrication fittings by welding pieces of pipes is not accepted .

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.

j- 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
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According to the latest census conducted in 2015, Jordan’s population is 9.5 Million, around
185 Thousand of whom reside in Ajloun Governorate. Ajloun governorate is one of the four
north of Jordan governorates, with 185 thousand population and limited water resources
making the per capita consumption around 65 litres per capita per day, the efforts to reduce
NRW and improve water services becomes highly essential and needed to sustain hygiene
living conditions. The NRW percentage in Ajloun during 2018 was 35.1 %, another USAID
activity is working now on the verification of this figure and is expected to report results by
April 2020. In Irbid governorate, this project will reduce losses in selected areas that need
network rehabilitation, in addition to replacement of Barha transmission line. The selected
areas for rehabilitation in Irbid sum to around 3900 customers, while the transmission line
serves around 21500 customers.

Between 1946 and today, annual per capita water available has declined by over 90%, from
3,600 to 145 cubic meters'. With no change in water supply, this figure is expected to go down
to 90 cubic meters by 20252 This would increase the water deficit from 160 million cubic
meters (MCM) in 2015 to 490 MCM per year by 20253,

1.1 PROJECT BACKGROUND

In order to increase water efficiency, Yarmouk Water Company (Y WC) aims to minimize non-
revenue water (NRW). The NRW rate of Ajloun and Irbid are significantly high where it
reaches around 43% in Ajloun and about 41% in Irbid . The NRW consists of water lost
through physical loses (leaks); commercial losses (meter under-registration, illegal use,
customer meter under registration) and authorized unbilled water consumption.

As a result, NRW Project- Phase I was initiated between the United States Agency for
International Development (USAID) and YWC. The overall aim of the project is to improve
Ajloun and irbid municipal water services by decrease the NRW through rehabilitation and
upgrading of the water utility infrastructure, management improvements and a strengthened
operations and maintenance program.

1.2 PROJECT DESCRIPTION

Associate FARA 5 covers the connection of Kufranja Water Treatment Plant (WTP) with
Ajloun primary water supply system and the restructuring  of parts of water distribution
network including the preparation of detailed design for the selected part of the water network
and performing hydraulic analysis, supplying and constructing “Anjara High” reservoir with
new feeders to supply high areas in Ajloun and supply Anjara reservoir, the construction of a
new transmission pipeline with a total length approximately of 22 km. This pipe line will be
extended from Kufranja WTP to the proposed location of the new reservoir (Anjara High)

'Ministry of Water and Irrigation (2009). Water for Life: Jordan’s Water Strategy 2008 — 2022.
*Nortcliff, S et al (2008). Jordan’s Water Resources: Challenges for the Future. University of Reading

*Haddadin, N (2015). Dams in Jordan: Current and Future Perspective Canadian Journal of Pure & Applied
Sciences, 3279-290. University of Jordan.
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which will be located at a suitable high elevation to supply the high districts in Ajloun with
adequate pressures.

The project also includes the rehabilitation of the water distribution network of AlTatweer-
Alhadary, Sal, Mughayer and Barha transmission including the preparation of detailed design
and hydraulic analysis, replacing deteriorated and old pipes, replacing non-functioning or
barely functioning pipes, valves, and any other network elements, and pressure regulating
valves (PRVs) as well as conducting NRW measurements.

Figure 1-1: Locations of Ajloun and Irbid and the selected locations for FARAS

N

[:I Yarmouk ROU Boundary
Village Boundary
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Figure 1-2: The layout of the transition pipline from Kufrinja WTP to the new
proposed reservoir as part of the water network restructuring

Figure 1-3 shows a densely populated area in Ajloun. Some of the districts are less densely
populated than the rest of the area and contain some vacant lands and forests.
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Figure 1-3: Residential areas of Ajloun
Figure 1-4 shows an aerial view of Anjara a residential area with some agriculture activities

and empty land.
Figure 1-5 and Figure 1-6 shows Some areas in east Irbid ; Mughayer and Sal.
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Figure 1-4: Aerial View of Anjara where t
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Figure 1-6: Areal image for Sal residential and agriculture areas
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1.3 PURPOSE OF THIS REPORT

As required by the Initial Environmental Examination (IEE) which was prepared and approved
by USAID on June 21, 2015, an Environmental Mitigation and Monitoring Plan (EMMP) has
been prepared for associate FARA 5, which covers the connection of Kufranja Water
Treatment Plant (WTP) with Ajloun primary water supply system and restructuring parts of
water distribution network and supplying and constructing “Anjara High” reservoir with new
feeders, supplying and constructing a new transmission pipeline with a total length
approximately of 22 km. This pipe line will be extended from Kufranja WTP to the proposed
location of the new reservoir (Anjara High) which will be located at a suitable high elevation,
supplying, constructing and commissioning of five pump stations. Also rehabilitating part of
the Water Distribution network of AlTatweer Alhadary, Sal, Mughayer and Barha transmission
According to the IEE, the restructuring and rehabilitation Works and installation of main feeder
that will be performed and the construction of the reservoir and the pump stations require

EMMP.

1.4 OBJECTIVES OF EMMP

The main goal of the EMMP is to minimize all negative impacts the project may have to the
surrounding environment. Therefore, the EMMP aims to:
1. Identify all negative impacts.

2. Propose mitigation actions to minimize all negative impacts identified.
3. Develop a monitoring plan for the mitigation actions.

4. Develop a schedule for mitigation, monitoring and reporting.
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2.1 AUTHORITIES AND INSTITUTIONS

2.1.1  Ministry of Environment

The Ministry of Environment (MOE)was established in 2003 with the mandate of maintaining
and improving the quality of the environment in Jordan. The Ministry is in charge of
developing policies, strategies and legislation that incorporate environmental concepts into
national development plans. MOE ensures that an Environmental Impact Assessment (EIA) is
performed for all projects that may result in a significant impact on the environment. MOE also
undertakes monitoring and inspection to enforce relevant environmental legislation.

2.1.2  Ministry of Water and Irrigation / Yarmouk Water Company

Established in 1988, the MWI is responsible for determining the national water policy,
protecting water resources from pollution and studying water supply, irrigation and sewerage.
Under the MWI umbrella, the YWC operate to achieve the Ministry’s goals. YWC is in charge
of management, development, and protection of water resources. This includes supplying
citizens with drinking water and providing sanitation and wastewater services.

2.1.3  Ministry of Health

The Ministry of Health is responsible for all issues related to public health in Jordan; it has the
legal mandate to take the necessary measures to ensure health standards and laws are not
violated. The Ministry has the jurisdiction to interfere in any establishment to ensure
occupational health and safety measures are met. The Ministry is also responsible for
monitoring all drinking water sources in Jordan.

2.1.4  Ministry of Agriculture

The Ministry of Agriculture assumes the main responsibilities associated with the agricultural
sector in Jordan in terms of managing the sector and improving the status of farmers. The
Ministry is also the main governmental entity responsible for the preservation of forests,
rangelands and pastures. It regulates the hunting and trading of wild animals and birds in Jordan
in accordance with ratified international agreements.

2.1.5  Ministry of Labor

The Ministry of Labor is responsible for all labor issues in Jordan and has the authority to
conduct inspections to ensure that all labor laws are being met. The inspections carried out by
the Ministry include ensuring the employees are equipped with all necessary safety equipment.

2.1.6  Ministry of Tourism / Department of Antiquities

The Department of Antiquities (DOA) was established with the main principle of protecting
antiquities in Jordan, preferring conservation measures that do not require physical intervention
to the remains as the first choice where possible.
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2.1.7  Ajlun and Irbid Municipalities

Ajloun and Irbid municipalities are financially independent institutions with administrative
autonomy. Each municipality is managed by a municipal council that consists of a Mayor and
a Town Council. The municipality is in charge of strategic planning and has a wide range of
responsibilities encompassing various essential public services such as water distribution,
sanitation services, public health issues and solid waste management as prescribed in the
Municipalities Law. Also, both Municipalities are responsible for establishing parks and
gardens and issue various licenses and building permits.

2.2 LEGAL FRAMEWORK

The following are policies, laws, regulations, instructions and standards that are relevant to the
NRW Project.
e Jordan’s Water Strategy (2002 — 2022)

One of the underlying principles of Jordan’s current water strategy is that “groundwater and
surface water quality must be preserved in pursuing economic and community development.”

e Water Utility Policy (2002)

Jordan’s Water Utility Policy states that the “full potential of surface water and groundwater
shall be developed based on the economic feasibility and taking into consideration the relevant
social and environmental impacts.”

e Environment Protection Law No. 52 for 2006

The Environmental Protection Law requires any development activity that may pose a negative
impact on the environment undergo an environmental impact assessment to be reviewed and
approved by the Ministry of Environment. Article 14 of this law authorizes MOE to supervise
projects and monitor work progress to ensure proper execution and compliance with
environmental commitments and standards.
e Water Authority Law No. 18 for 1988

The Water Authority Law establishes WAJ as an autonomous agency under the umbrella of
the MWI and responsible for all water and wastewater issues in the country. The law also
criminalizes the pollution of any water source in the country. Penalties include 6 months to 2
years’ imprisonment and fines up to 5,000 JOD.

e Antiquities Law No. 21 for 1988

The Antiquities Law criminalizes the destruction of antiquities in Jordan. It also stipulates that
no permit will be issued for any construction activity that is within 25 m from an antiquity. The
law also mentions that any antiquity that is found should be reported to DOA or the nearest
police station within 10 days of the discovery, such that the finder would receive a monetary
reward.

e Public Health Law No. 47 for 2008

The Public Health Law designates the Ministry of Health as the responsible entity for
monitoring all drinking water sources in Jordan. This includes monitoring the public water
network to ensure that that no pollution contaminates the water throughout the network. Any
entity responsible for supervising a water source, network, reservoir or pumping station should
inform the Ministry of Health and YWC of any water pollution as soon as it occurs.

e Traffic Law No. 49 for 2008
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The Traffic Law is a comprehensive piece of legislation that regulates all traffic related issues
in the country. The law requires that any entity responsible for any spillage of material
transferred by vehicles (such as rocks, soil, construction material, etc.) on the roads to pay the
cost for the clean-up. The law also requires trucks transporting material to be covered and
prohibits emissions from exhausts that exceed the allowable limits.

In addition, the law delegates the responsibility of ensuring safety requirements for pedestrians
and vehicles to the Greater Amman Municipality and other municipalities.

o Labor Law No. 8 for 1996

The Labor Law sets rules and regulations for work contracts and defines the rights of the
employer and employee. The law makes it mandatory for an employer to provide its employees
with protection from dangers and diseases that may occur at work. This includes all proper
safety equipment, awareness, training and medical aid. If these provisions are not met, then the
establishment can be shut down. The law also states the responsibilities of the employee and
requires them to abide by all provisions, instructions and decisions related to occupational
safety and health. The law bans employment for children aged below 16 years and restricts
employees under the age of 18 years old to 6-hour workdays.

e Social Security Law No. 19 for 2001

The Social Security Law requires that all employees be insured against work injuries and
occupational diseases.
® Municipalities Law No. 13 for 2011

The Municipalities Law specifies the responsibilities of the municipal council including the
following issues:
— Street and town planning

— Building permits

— Drainage and public sanitary facilities

— Parks and gardens

— Fire extinguishers and fire prevention

— Flood protection

— Solid waste collection and disposal

— Public health and disease prevention
e Agriculture Law No. 13 for 2015

This law forbids the damaging of forest land for the purpose of building houses, drilling wells,
laying of water and wastewater pipelines and laying of electricity or telephone cables without
a license from the MOA. Laying a water pipeline without a license may incur a fine of 500
JOD for each infraction and a six-month prison sentence. According the law, forest trees and
wild plants cannot be cut, burnt or pruned without a license from the Minister of Agriculture,
subject to a six-month prison sentence and a monetary fine.

Removing the fence or disposing of solid or liquid waste or any other pollutants on forest land
is not allowed under the Agriculture Law. Waste disposal on forest land is subject to a six-
month to three-year prison sentence and a fine of 1,000 JOD per dunum.

The law also forbids the hunting and trading of wild animals and birds except in accordance
with instructions issued by the Ministry of Agriculture. The instructions should abide by the
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international treaties ratified by Jordan. Fines for not abiding by the instructions range from25
JOD to 2,000 JOD and up to 4 months in prison.
e Environmental Impact Assessment Bylaw No. 37 for 2005

This bylaw was issued by virtue of the Environmental Protection Law No. 1 of 2003 and is still
effective after issuing the new Environmental Protection Law No. 52 of 2006. The EIA Bylaw
mandates the MOE as the responsible authority that issues environmental approvals for
proposed projects. Projects are classified into three types of categories that are determined as
follows:

— First Category: A comprehensive EIA is required.

— Second Category: A preliminary EIA is required. Based on the findings of the
preliminary EIA, a comprehensive EIA may be required

— Third Category: No EIA is required.

Due to the limited nature of the construction activities to be undertaken by this project and the
urbanized nature of the project area, it is classified under the Third Category and would not
require an environmental approval from MOE.

e Soil Protection Bylaw No. 25 for 2005

The Soil Protection Bylaw was issued in accordance with the Environmental Protection Law
No. 1 of 2003. The bylaw designates the Ministry of Environment and Ministry of Agriculture
and other related entities to work in coordination to protect the soil throughout the country.

e Air Protection Bylaw No. 28 for 2005

The Air Protection Bylaw was issued in accordance to Environmental Protection Law No. 1 of
2003. The bylaw prevents any facility’s emissions of air pollutants to exceed the maximum
allowable limits. The bylaw states the MOE should classify establishments according to the
quality and quantity of air pollutants and contaminants that are emitted by them. The Ministry
is responsible to monitor these establishments and identify any violations.

e Solid Waste Management Bylaw No. 27 for 2005

The Solid Waste Management Bylaw was issued in accordance with the Environmental

Protection Law No. 1 of 2003. The bylaw designates the Ministry of Environment of the

responsible entity in charge for planning and regulating solid waste management at the national

level.

e Prevention and Safety from Machineries, Industrial Equipment and Workplaces
Bylaw No. 43 for 1998

This bylaw was issued in accordance with the Labor Law No. 8 for 1996. The bylaw sets out

the preventive measures required to protect workers against mechanical, chemical and

electrical hazards.

o Health Care Prevention and Treatment for Workers at Establishments Bylaw No. 42
for 1998

This bylaw was issued in accordance with the Labor Law No. 8 for 1996. It requires that all
employees should be deemed fit to undertake the tasks they are responsible for by a medical
professional. The bylaw also specifies the number of medical staff required to be available on
the premises of the establishment based on the facility size and number of employees. The
owner of the facility is responsible for providing all medical and health equipment at their own
expense.

e Drinking Water Standards JS 286: 2008
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The following tables (Table 2-1, Table 2-2, Table 2-3,Error! Reference source not found.Table
2-4 and Table 2-5) contain the standards for drinking water that are stipulated in JS 286:2008.
Table 2-1: Physical Properties

Permissible Level

Maximum Level

Property
olour 10 True Colour Units (TCU) 7 15 True Colour Units (TCU)
Taste Edible for most people -
odor Acceptable for most people -
Turbidity I NTU 5NTU

Table 2-2: Substances and Properties that Affect the Taste of Water

Permissible Level Maximum Level

Properties Symbol

mg/Liter mg/Liter
ydroxide | pH | | 6.5—8.5 - o
Total Dissolved Solids|TDS 500 1500
Total Hardness 1H 300 500
Chemical Detergents | LAS (MBAS) 0.2 0.5
Ammonium NH4 0.5 0.5
Aluminum Al 0.1 0.2
Manganese Mn 0.1 0.2
Iron Fe 0.3 1.0
Copper Cu 1.0 1.5
Zinc Zn 3.0 5.0
Sodium Na 200 400
Chloride Cl 200 500
Sulfates S04 200 500

Table 2-3: Non-Organic Chemical Substances that have an Effect on Public Health

Chemical Substance Symbol Permissible Level mg/liter

Arsenic As 0.01

Lead Pb 0.01
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Chemieal Substance Symbol Permissiﬁle Le.vel mg/liter
Cyaide | CN | 0.07 | -
Cadmium Cd 0.03
Chrome Cr 0.05
Barium Ba 1.5
Selenium SAe 1.5
Boron B 9
Mercury Hg 0.002
Silver Ag ; 0.1
Nickel Ni o 0.07
Antimony Sb 0.005
Fluoride Fl 2.0
Nitrite NO2 2.0
Nitrate NO3 50.0

Table 2-4: Organic Contaminants/Pollutants in Drinking Water

Permissible Level micrograms/liter

Chemical Substance

Benzene 10
Tetrachloroethylene (PCE) 5
Trichloro ethylene (TCE) 5
Ethylbenzene 500
Xylene 700
Toluene 300

Table 2-5: Fecal Coliform Limits

Type of Fecal Coliform

Number of Fecal Coliform in 100

ml

i(or any other internationally approved method)

\Fecal Coliform Rods when using the filtration method Less than 1.1
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Number of Fecal Coliform in 100
ml

Type of Fecal Coliform

Heat Resistant Fecal Cohform rods or E. Coli wht:nE
using the filtration method (or any other internationally Lcss than 1.1
gapproved method) ,

e Instructions for the Reduction and Prevention of Noise for 2003

This set of instructions specifies that working hours for construction activities that cause a high
level of noise should be between 8 pm and 6 am. The instructions also specify noise limits
during the day and at night in different areas of the country (Table 2-6).

Table 2-6: Noise Limits (day and night) in Different Areas

Highest Permissible Sound Level (dBA)

Type of Sensitive Receptor

Day Night
Residential in urban area 60 50
Residential in suburb 55 45
Residential in rural area 50 40

Residential with light industries,

offices and public buildings (city/65 55
centers)
Industrial Areas (Heavy Industries) |75 65
Schools, hospitals, mosques and

45 35
churches

e Instructions for Recycling and Handling of Consumed Qils for 2003

According to these instructions, consumed oils are raw petrol and industrial oils that have been
used. The instructions call for these oils to be disposed of], treated or recycled. The instruction
prohibits the discharge of oil into the sewerage network, septic tanks, surface water,
groundwater or the environment.

e Ambient Air Quality Standards — JS 1140/2006

These standards set the allowable limits of concentration of ambient air pollutants. If these
limits are exceeded, the responsible parties should take actions to reduce these emissions to the
permitted levels. The standards also contain the methodology for how to measure the
parameters. Table 2-7presents the ambient air quality limits.

Table 2-7: Ambient Air Quality Standards
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Pollutant Averaging Period  Maximum Limit Frequency
3 times during any
1 hour 0.3 mg/kg consecutive 12
months
Sulfur Dioxide (SO2)
24 hours 0.14 mg/kg Once a year
Annual 0.04 mg/kg -
Carbon Monoxide (CO) 3 times during any
1 hour 26 mg/kg consecutive 12
months
3 times during any
8 hours 9 mg/kg consecutive 12
months
Nitrogen Dioxide (NO2) 3 times during any
1 hour 0.21 mg/kg consecutive 12
months
3 times during any
24 hours 0.08 mg/kg consecutive 12
months
Annual 0.05 mg/kg -
Hydrogen Sulfide (H2S) 3 times during any
I hour 0.030 mg/kg consecutive 12
months
3 times during any
124 hours 0.01 mg/kg consecutive 12
! months
Ozone (03) 8 hours 0.08 mg/kg -
1 hour 0.12 mg/kg -
Ammonia (NH3) 3 times during any
24 hours 270 pg/m? consecutive 12
months
Annual 8 pg/m? -
Total Suspended Solids 3 times during any
(TSP) 24 hours 260 pg/m?3 consecutive 12
months
Annual 75 pg/m3 -
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_ Pbllutam Averaging Period  Maximum Limit Frequency
PMo .24 hours 3 times during any
120 pg/Nm? consecutive 12
months
{Annual 70 pg/m? -
PM3s 3 times during any
24 hours 65 pg/Nm? consecutive iz
months
Annual 15 pg/m3 -
Lead (Pb) Seasonal 1 pg/m? -
Annual 0.5 pg/m?3 -

Phosphate (P20s) 24 hours 10 pg/m? 3 times during any
consecutive 12
months

Annual 40 pg/m? -

Cadmium (Cd) Annual 0.005 pg/m?3 -

According to the Project IEE, the following activities of the scope of works require an EMMP:
Isolation, restructuring and rehabilitation works as well as repair of visible and non-visible
leaks Also, the construction of the reservoir, the pump station and the construction of transition
piplen. The following section describes the anticipated impacts and proposes mitigation
measures to minimize them in both Ajluon selected districts and East Irbid select districts of
AlTatweer-Alhadary, Sal, Mughayer and Barha . The following sections will cover both areas,
any information pertaining to only one area will be specified.

&1 WATER RESOURCES AND QUALITY

During the excavation process, pipes could accidently get damaged causing pollutants to
infiltrate the water supply which may disrupt and degrade the quality of the water. Oil spills
from machinery could also contaminate the water.

Good standard practices should be adopted to ensure protection of the water supply. The
construction staff should consist of experienced professionals who have appropriate
experience. The contractor should develop and adhere to a Spill Prevention and Management
Plan, a plan that defines how liquids such as oils and chemicals are handled and stored to avoid
spillage and minimizes impact on water resources should spills occur. All workers need to
familiarize themselves with the plan and their role in implementing it.
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3.2 AIR QUALITY

The excavation and building demolishing works will likely result in dust within the
surrounding environment. The depreciation of air quality will be an especially significant
impact in densely populated areas. Dust can be reduced by isolating the excavation area using
special screens to prevent dust from blowing to different areas.

Other sources of air pollution are vehicles used to transport workers and equipment and
operation of the machinery. This can be controlled if the contractor uses equipment and
vehicles that are well maintained and regularly checked for emissions.

3.3 NOISE

Certain construction activities such as excavation will generate noise will likely disturb the
residents of the neighbouring areas. Construction work therefore needs to take place during the
allowable hours, i.e.6 am to 8 pm; nearby residents should be informed about the construction
activities before the commencement of the project as well as the expected duration. Residents
should be informed one week before excavation commences by putting signs up around the
excavation area and through advertisements in the newspaper. Measures should be taken to
muffle some machinery in order to limit the level of noise.

Construction workers are prone to various risks from loud noise such as headaches and damage
to eardrums. To reduce these risks, all workers should wear ear protection gear and limit the
duration of exposure to extremely high noise levels.

34 TRAFFIC

Traffic is expected to increase as a result of construction activities and the transportation of
workers and machinery. In order to reduce this impact, machinery should be delivered during
times the roads are relatively empty, avoiding rush hour. All transported machinery and
construction material should be tied and covered to reduce the chance of material falling over.
A comprehensive Traffic Management Plan that reduces the impact on traffic needs to be
prepared. It should contain all the relevant traffic information, such as the routes of the trucks,
guidelines for loading and transporting the equipment, health and safety issues, and measures
to be taken to ensure normal traffic movement during excavation. The Traffic Management
Plan should be approved by USAID and the Public Security Directorate.

3.5 SOLID WASTE DISPOSAL

It is expected that waste will be generated as a result of replacement of pipes and pumps,
excavation, reservoir excavation and rehabilitation of structures and activities by the workers.
To eliminate any potentially adverse impacts, the contractor should develop a Solid Waste
Management Plan to ensure that all waste generated from the construction activities is disposed
of properly. The plan should include the number and location of waste collection bins at the
site, how the various types of waste will be transported and where non-municipal waste will be
disposed. In addition, the plan should designate who is responsible for ensuring that it is
implemented. The Solid Waste Management Plan should be approved by USAID and the
municipality.
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3.6 HEALTH AND SAFETY

Construction workers are usually exposed to many hazards on site. It is therefore necessary
that a Health and Safety Plan be put in place to ensure that workers are protected. Helmets, ear
plugs, masks and other safety related equipment need to be worn to reduce the chance of
damaging the worker’s ears and, lungs or suffer any other injury while working. The Health
and Safety Plan should clearly state what safety equipment and gear should be used by the
workers at what times.

The Health and Safety plan should also cover public safety issues and indicate that the
construction site will be closed off to prevent access. All holes should be covered and marked
with clear warning signs. Equipment, when not in use, should be stored and not accessible to
anyone without authorization. These measures should be included in the contractor’s contract
documents to ensure that the surrounding communities are not at risk. The Health and Safety
Plan should be approved by USAID and local authorities.

A grievance mechanism should be set up to ensure that the public has the ability to lodge a
complaint concerning the construction works so that corrective action can be taken. The
grievance mechanism needs to be advertised in local media to ensure that the public is aware
of the process.

In addition to the Health and Safety Plan, an Emergency Preparedness Plan for any unforeseen
event should be prepared. This plan will contain general guidelines in case an emergency, such
as an earthquake or flood, occurs. The plan should lay out details of how to secure the
equipment and safe areas for workers.

37 SOCIOECONOMIC IMPACTS

The works associated with this activity forms an economic opportunity for the selected
contractor. The hired labor and purchase of equipment may also have a minor positive impact
on the local economy. The contractor should therefore be encouraged to use locally made
equipment and hire qualified local workers.

There is a risk, however, during the drilling works of cutting underground cables such as
electricity cables; in order to avoid this, the contractor should obtain the layout of underground
electricity cables from the electricity company and ensure workers are aware of their locations
to avoid damaging them.

3.8 FORESTS AND BIODIVERSITY

The construction activities will pose a serious threat on the forests. in some areas of Ajloun
and East Irbid there are natural areas and agricultural land. In order to protect any biodiversity
in the project area, the workers at any location that contains biodiversity should be given clear
instructions to not cause any damage, including hunting of animals or birds or collection of
plant species. Unless absolutely necessary, cutting of trees should be avoided. If any trees need
to be cut, specifically for the required construction works, a permit should be obtained from
the Ministry of Agriculture where necessary and the cut trees need to be replanted.
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E = CULTURAL HERITAGE

As the project area is urban, agriculture, as well as forests and construction activities are limited
to highly localized spots, it is not expected that there will be any impact on archaeological sites
and cultural heritage. However, should any artifact of potential archaeological or historical
significance be uncovered, construction activities should cease and DOA (or the nearest police
station) should be promptly informed. Work on-site should not resume until clearance from the
DOA has been obtained.
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Annex 3: Environmental Mitigation and Monitoring Plan

4.2 ORGANIZATION AND REPORTING

YWC will be responsible for hiring and training its staff and selected contractors on the
contract’s environmental requirements to ensure their compliance. Management
Engineering Services Contract (MESC) will support YWC throughout all the phases of
construction and will provide technical capacity building to YWC on technical and
environmental issues as needed.

Figure 4-1 Presents the organizational setup necessary for proper implementation of the

EMMP.
Management /Decision 0 ————
hiokitg | YwC 1} USAID/MESC

Z . . Environmental |
Monitoring/Reporting i J

Project management | contractor
e e
5 Environmental |
Supervisor Inspector |
\. 3

. Construction

implementation b7 ot

|

Figure 4-1: Organizational Chart

The distribution of responsibilities within this structure is as follows:

YWC, with support from USAID, will be the main decision maker. Y WC will appoint
a Senior Manager who will report to the board and is responsible for policy and
decision making related to environmental issues.

The Environmental Officer will monitor the project activities, particularly the
environmental issues identified in the EMMP. All findings will be documented in
reports prepared by the officer and reported directly to the Senior Manager

The Contractor is the entity responsible for all the aspects of the project and will steer
the day-to-day implementation of the EMMP.

The Environmental Inspector will be appointed by the Contractor to be present at all
times at the project site and will supervise implementation of the EMMP. The
Inspector reports directly to the Contractor’s management.

As the Construction Staff are responsible to carry out the implementation of the
project, they are in charge of implementing the mitigation measures described in the
EMMP.

In order to demonstrate the environmental compliance of the project, YWC will provide
documentation and reports on the various environmental components to USAID/MESC.
YWC will appoint the appropriate staff to document these reports. The reports related to
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Annex 3: Environmental Mitigation and Monitoring Plan

environmental issues that need to be submitted to USAID/MESC for FARA 5 Scope are
as follows:

All annual work plans and progress reports will have a section that contains the
planned activities related to environmental compliance.

Progress reports will also contain information on environmental impacts, outcome of
mitigation measures (success or failure), and results of environmental monitoring.
Absence of impacts on the environment will be reported too.

An environmental manual

The NRW Project Annual Report will contain a table indicating the title, date of
award, and category of each activity, and status of mitigation measures and
monitoring results, when applicable in an annex.

The Final Project Report will contain information on environmental compliance as
well as information on any negative or positive impacts to the environment

After completion of each activity, an activity-specific Mitigation and Monitoring
report will be submitted. The report will contain detailed information on the
mitigation measures that were implemented throughout the project.
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