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43-1 RI77vY AXREHEIZE T HBRFEKEMES

1 8=

AT 7 w7 ARFHEIZIE, AfE3S5H Creib L=k 5, Lo A P = v F)EKFRETHRY —
Bk 7> 5% 200 km%‘:@qﬂf*f/7tmfé§ﬂfm>%Fﬁ*fﬂ&kéﬂ“(< LK TEER DY = v~ K
PRANRA R THIKD O T0knZz R 7 THEKINTLS D TK, SHICAT 7 v 7 AN ThAE
FoONDHTKE WD 3TEOKIEND D, TIN5 OEKIT, NS H D BEE DR KM S & X &K
X OBLAKKIZ B PR T CTHLK T 5, BB /KA O B 7K k52 X383 8 K EL K XM K BLK KOV
NNTHY, SHITHPWEKRT 2 v 712K ETH R0,

2 #h K

1) HF~A

WA AEE R OWEEE N 6 DEK T AT AO EFERIZEB T A2 KEHENHE 2 TE TV AT, KERE
@amﬁ%%k@wx77y7xkﬂﬁifiﬁ%7 K%#ﬁof%f&% 2012 A EHIT XM
IKMGE X fEREB 7RI & 7o T=, Z D72, BATFE L LT, HOBRENEWTHNO M FTKOFH%
HAEJ L LT SONEDE (37 2 & Bl /KM HmEI L. 87k L72H FAK 2 dLERIAISKIE 3 A 7 DR D
KPR IR TR DR WY = b~ « AA R T HIXK O FAKE RS L ThIK L TW5, SONEDE
TFENHDRT 7 v 7 2 RESHE O B O H: 5 OF| ] A RE/K & 4 2013 4EHLLE 491 08D (%9 42,400 m?/
H) & RIAALTWAD,

(2) Mo KULPR R i

1) xEH, FE

A L7z X 9 kS EDRRZ HI9 & L TRYEOH AT SN TWD, 2095, PKI0 fidk
HBCHN D H: 5 R OV T A LER R 2 F s L 7=, K& 60 U/F) (595,200 m¥H) &7 ofET
H Y. 4EfH 200-250 HE@ L T\ 5

AT 7w 7 A T OB K AEE I FAE O R AKE R E S T M D,

2) P OB

T T AT OBDOBRELZ AL LD T . =7 L—3 g VIEE LA RBOMLELETH D,
T L—3 g VIEBIIAKFTOSAEBILEEALAT-DOLDOTHY P LV IFKTHAH T KREE T X
B, FE LV 22K E LR T KiREM S 2 TR BRA S TWD

TT L— g VAWK E R T TR AR BEAKL, BBk ogkxxET 5,

5LDD FEARORH 7 > 7 R THY | Al I E R S BITEHIR R e EIC LD Hilbgs
(R S D, AR DK Hitbds i/ﬁ‘ﬁ%&f’ﬁ IETHBTI TP TS
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BE17L—Yayv BE 2 AR
IRV TIE
B /K DXk | LG A i AR = BT O DA & A R 3 BRI i W N RS O & X D 2 KIkIZ 531 B
TRY ., TNETNEE ORI S ABKXIZT BT\, BRI B K S B R T
WCEVEIKLTWD, LER-T, A7 7 v 7 AKRAHEICIE, KR 75 L OEKAR > 75 13E%
BN TV,
4 BgKth

SONEDE [ZA 7 7 v 7 AKEHEWNIZZ K ORAZEE L TWD, TOWN, A7 7 v 7 ATifi
RS E LTS EEREKM i, SrEdP 2 &) 2R 1177,

K1 A7 7 v AREHENTZERKH

Bk 4 HAEEM) SRR X HWL (m) LWL (m) g3
B DR
Bou Merra 500 X 84.0 79.0 Bou Merra_N
+1,500m*
PK11 22,000 X 59.0 53.0 5000m°3x4+1000x2
PK14 10,000 B X 78.8 73.0 5000m°x2
PK10 20,000 KX 58.0 52.0 5000m°>x4
Sidi Salah_Haut 2,500 X 79.0 73.0
Sidi Salah_Bas(z1 i) - KX 59.0 53.0 21 +5,000m’

Hil : SONEDE % £}

FEOWN, PK10 Bl OBHFIA 247\, F Ol « RS HELR O EREIC OV TR L=,

(1) K - KE

ST AND AKIRIFALE 2> H K SN D R IR ZFAK E L TRY —#§KG CUBE S 72K, FaEs o v

T ROARA R THIX NS EKR S LM F K EFHANDOHFNOHKEN LT KD 3 5TH
%)o
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ZID D 3 DDOKIEN HRFE SN DKL, Fx OIESRIE S R 2720 BHINIZERE SN RET
TEHEU - H— b Sh, Bk 4 izl S ek, ARXEUKIXIZ BRG T TRAK STV D, ik
E (TDS) 1%, #FKiii/k%R 1.3-1.4 g/t T, #ITF/KRIL3.3-4 g/t THY . PKLO ITAKEKIERE (25 g/t
FFAE) 2T T 5 2-2.1 9/t DAKGEKEEK L TWD,

BHIESM CHM) BE 4 RAMPNE
(2) BlAKkHLDOfAE

FEUAMIT, BRI B, AR, MRSk = ) — MUTH 5, FH ASRIC LY
ALK QUBECTRIE, BUKHUMTRK OURIED BRA 5 2 & 2 BIIET 5720, BUKILOSME R O L2
FCHG, 3v U — MEICE ST BV E S IZ LTS, £z, ORI IR
A DAL, EBEREFT S8 ICbBES TS, Bl EOMEEE SONEDE Mkl % Bk o1
{2 72> TW B,

BH 5 Bk
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5.2-1 #BKBIKIEHESADERE R UEKEIL—

B K
1. HEKIR AR hE s B el oo R et ek 52 5.2-2
2. WK KA R 55 P A A Hb iy v v Bk D H T & K 5.2-2
3. FH s e e ik 5.2-6
4. FH bt i e e i 5.2-10
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5.2-1 #KBIKIEERERRAMOERE R SEKEIL— b
1. #oKEKAL e ER A Hh 15 4 2th D AR 5 0t R
AT TR AR 00 R L D8 DS FATIELH D —0 & 72> T,

AFHATBAAAEEC . SONEDE [ 3ARS 3 I3 E L 7= 4 8T O K YK AL 5% o 3 F g At 2 $2 52
L7- (21 KO 1127779 SITE 1~SITE 4) , SONEDE [T A7 7 v 7 AHLE A5 O FEEfEZ B L
T SITE 1~4 Z M HET TE 728, KAFEETRZOREN O EEIUK T N2 BRAT 2 08B 2D
NDHT=, BIEMROKIED EEBRMNEH LB 2 bz, TORE, 2100 O kI3 E S BUK
DO Y 72 KEDP G DD HS F TORRREN W Z & D, RERRGRICHHAER D SITE 5~
SITE7 ZBIIHER L., b0 720 TR+ 5 Z Lic LT,

IS DOEMHOBIHPER 21T - 7255 R, FBE SN HBukS () £ ToOREEZEZEL, &5
(2 3MEAT (X 11Z/RT SITES~SITE7) ZBIML., &FF 72 %% E L—EDEIE LU ITHE - T
MOV IABZEITY) Z L & LT,

#£ 1 WKYPAK LR B

ID i IR Jbfk %
SITE 1 El Amra Nord AT 7T A 34.921381 10.921379
SITE 2 El Amra Sud AT T I A 34.847586 10.885692
SITE 3 Agareb AT 7T A 34.617982 10.624981
SITE 4 Chebba Sud ~—=TA47 35.189466 11.097065
SITES Nakta AT 7w A 34.554409 10.594427
SITE 6 Chebba Nord ~—=T AT 35.258148 11.112843
SITE7 Mahres AT 7T A 34506152 10.446425

T RP O &R GPS IZ X A Efim ik DT — % T 5,
Hil : JICA JEE

2. BK#KIEHES AithiEmdihaTmiEE DO & KE
(1) WEHE

B ONLE & ST RN D ARFRITHEY & &2 5N EERUK RV T, O HUKiE
. IR OFREICTE Y & # 2 5TV A IKEZE 10m OG22 X 1 125RT,

A7 7y 7 AREHE P LEORTIERIIER TH Y . FicZodb sy (SITEL 2, 4 ATfEifEE) <
13 10m 282 2 KIRIFGE DR,

B KAV ZR Al H VD B DV HIE 2 5 B k)« X 1~4 1T,
(2) MAKKE
MR OVEEBIENE U T2 & D, HEE LB RRIETRN D OELSBE R LT 5 alFelk

Rip Y KRBT R R ORI H T EROWAKE 2R T o0 ERDH D, TDIZD,
AT A THE AR R Al iR 7= O KK E % 54 LTz,
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Wi 7K IRA L SERR D BUK Jiti 5% WZEE LT 8m~10m DOKFEEZMEL T 5HZ & WRTHEAKDEUK
FRITKESM AR &b 2 b 73\% %\(ﬂ7k0<7k4lﬁﬁm SR HLS ST VR L KIEER BB K2 10m o
BitA R4l U CERAKMUS 2B E L, FHETom AKIENSERZHIR LT, £72. 2D, WHIE
FEDOKEIZONWTHRERTHZ &L L, BEDS 50cm EOMEZETE L, K41 8T >0k %
FREL L7, SUBHREM S 2 X 2 1277, 7038, AUBHREUMI 3, 4, 5 13Z L2 10K AR L it 3 e il
H1 Nos. 3, 5, 7Tk LTWA 25, BTk OBUK R EEE Db 2w 7o 3 Him & LT, SRR B A 1
[T No.4 & Al No.6, FURHER B A5 2 i&ﬁmNoLﬂﬂmmmzzﬂmﬁé%®&bf\
A FF 5 AT OFEHE B 2 B E U 7=, BB K S O N7 B IS K O S 38 1T 2 Wi K KB D 23 4T i 5
IFER 21T EEBYTH S,

Falkt L bRy (LLT, TDS £V 9, F o= 7 E TIIARSHTE B 2B O iR %
i%?%®kmﬁéﬂfwé)u%@“ﬁ@ELOWTiﬁﬁ?“%\ﬁﬁﬁ IREN TV,
_@@ﬁ F1F % TDS i 33000mg/t~38000mg/¢ £ & HEH| L Ty 7223, 43000mg/L~50000mg/t &
BWOHTRER RSN TV D

K2 ABERBUHR & #AKKE

FRBHER I A 1 2 3 4 5

TR - R N:35.2648413 N:34.8085109 N:34.5836229 N:34.5362839 N:34.4905769

(GPS) E:011.1184828 E:010.9516900 E:010.6553259 E:010.6054000 E:010.4849709

e - FRBHR B R B AR B FRBHR B R B FRBHR B R B FBHR B EE

5m ~10m 5m ~10m 5m ~10m 5m ~10m 5m ~10m

KR C 25 25 26 26 25 24.8 25 24.4 24.9 25
pH - 7.7 7.7 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.7
BRARG S mS/cm 47.3 47.6 48.2 48.4 4717 485 47.9 47.4 47.7 47.2
TDS mg/t 43,282 43,430| 437364| 43,547| 56579| 45938| 45471| 44,057 50,613| 43,092
T NTU 0 0 0 0 0 0 0 0 0 0
SS mg/t 29 75.5 70 775 85.5 785 20.5 745 67 76.5
Na* (Sodium) | mg/t 12,902| 12,395 13,072| 12,327| 13278| 13,141| 12,582| 157387| 14,433| 12,717
CI (Chloride) | mg/t 22,681| 21,650 21,747| 21,446| 22,661| 21,929| 2,14065| 25986| 25,057| 21,6865
SiO, (Silica) | mg/t 0.563 0.570 0.313 0.671 0.404 0.301 0.508 0.528 0.755 0.563
B (Boron) mg/t 0.157 0.529 0.165 0.236 0.987 0.469 0.381 0.315 0.602 0.236
TOC mg/t 0.43 0.77 <01 <0.1 0.88 0.48 0.34 0.28 0.4 0.14

HIL : JICA R
(3) wIEIEE

@V:ﬁﬁbtﬁﬁﬁﬁé@‘:%°éﬂfbé&@%ﬁ%%t;&ﬁ% WA E FURHR B B

BRSO ETRERE 2B L, BRI OB EME IZ oW TOHT LTz, fERIZHE 3 1R
f&k@f&éﬂ AR AR TERR A H No.b D& OEEU A No.4 ZFRE | W o8 Ut Rz
BOTHEIBEIZOWTROREREDOHHFER & 72> T D, MBEDIRIZOW TR, MBEEN AL B
ICBREX ETONDAREMELH D EDOL-ENLETH D,
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e

| st 5 i |

Lsites | | #RE3 |

‘mﬂ

PRIDOHAR 1 e

| FRER 1
Site6)
FRECHI 2 YR
|m&|
R‘mm%ﬁﬁ
FRECHE = 3 IR
10 0 10 20 km
([ - .

HL : JICA FHA

2 HEAKKE - HERE AT REHR DU
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&3 wBERE

SHTEE BAfL PRI 1 P 2 PRI 3 I 4 R 5 FLUE (>
Cu™ (Copper) mg/kg | 2.28 5.36 6.07 2.78 6.51 =60
Pb™ (Lead) mg/kg 208.79 154.77 127.63 53.28 23454 =110
Zn** (Zinc) mg/kg 23.22 20.11 28.92 16.31 46.11 =365
Cd™ (Cadmium) mg/kg | 0.04 0.08 0.06 0.06 0.06 =4
Ni** (Nickel) mg/kg | 17.51 30.56 29.63 10.76 41.23 =45
Cr** (Chromium) mg/kg | 7.96 5.05 12.14 11.58 23.36 =120
Radioactivity Ba/s 0 0 0 0.198 0.395 =100
Uranium Ba/s ND ND ND ND ND =0.183

* L Fa=UTEICBT AUWEASO TSR R 2 M (BRAE, MERFEITRD b2 W e OEEIX S B H)
gl JICA FEEH

(4) JEAAED)

A7 7 7 AU OWHEIC I TE MY O —FE TR F=7 [posidonia] 2A4EE L T\, %F
T T T EBAEICELS AB LTS, A7 7 v 7 ZADRNFIZBWTHABT L TND Z & 2 ElRRE
BEEFCHER LTS (K2, 32M) , MIEICITFUKBUKE & RS DR S D Z i
D | BRIK R OV ek a% B B QNS B HERR O 7= O OIRHIE Sy N L2 Z T 5, L L, ThHOEIX

MK TICHEER SN Do, THRRICEA ZRNTZ ORI B 0D LHESNLD, ZORIZD
WTERIZHENLETH D,

Hi#t : SONEDE

3 Posidonia A& #t

3. Rthiz#EtERE S E
MK AR R i el L D 8 E 7RI L R D@ v
(1) BETTE
1) MFHT B 7= > TORIFESRMF
W AR AA SRR DA ORENT T2 > TE, 77 o MR Ok L TEEETUK ) 2l & L,

Zoft, B —F 7 = VI RE S BEINBNIIAFET D25, Th b DOIFiEITFEKED RNHEFEME) b AT
TIEBRELRNZ & E LT,
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2) IEEHUE] OIER
Q) PE S

DEREALYE ) (XA & B YER 2 SONEDE (Zfr L, BAFRHE Takam LIRIE L7z, 7rds. FLUE(ERK
W2l ->TiE, BLFORICHE LT,

@ BFxy VHEIZZEOEREEN ES> TWDHID, £F =y 7HE~ORBEICEL DT,

) ZHCEY . BT =y 7 HATEK L T D EAE OS2 ik T 5, X1 OLEMIZE
Pt B OBl i A O TORT,

(ii) e TE H
TRLB AN LR OEL Z i L= (X4 28)
O ESEOHEKEBUK DR ST

LT L T2 KE O K OReGRAIRDIL
@ LTHEIGORSME

[E A Hi/FAA H
® TxA¥— (Bh) ORHRESIE
- EOGRE

- PRSI (ST ~ Ok
@ BREI~ORE

TR KOS 0D F iR
© ERRRA OO E
®  ApEKDOBEAFRLKE W~ DHEEA 5 1
© BRI OALE K UK &

3) 4 A H N OB AL

AT DICFEHOEFHMIEE O T EHEARFMIEE & U THLL QEAKBUK « ok E TOREE &O
#31 (FBEJR £ CToWEEE) | #51 (Al/KiFE CTOREEE) (2oW ik, ZOHEE N TORUEIEEL G LT,

AR H#11 K O#31 IOV TCIEK 5 X O 6 (279 &K 9 ICHEEERNC A S L FElE B 51 (2oW Tk
B 7 12T &) ICEEEGR TR o A MO U RS LTz,

o, a2 NMERMOZFIIKRERZE L2 5 2 H0K « B A £ TOREBEHTOW T, ZORA
TiiEZ LT O 3D r— A TR L. NBRLIZ 39 2 8 2 el L7,

r—A 1 HEfE Ikm~5km £ T 1 414 ThL A, 5km #E~8km F TITRGFLERNAR R Z 1)
HL, TI8kmi#@ix, FdmfifiZz L) &9%,

r—A2 ¢ Jr—A1T I[5Bkmi#i%, BlAfEfE/Z2 L) & LT1~5km £ TIL3 SAATETFEES,

r—2A3:  1kmHATE S L. T15km BB AlE2 L] &9 5,
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START
~Selection of candidate sites based on the existing data

1. Access to Reliable seawatrer source 1bis. Avaialbility of Beach Well Beach well
r Open Intake
1bis—1. Enough permeability? No
670.000-500,000m3/d (= 200,000/ 30%-40%)
is available?
Note ) » Longterm data collection,
A: Cannot cahnge the site condition Yes
B: Difficult, but can find countermeasure. o
C: Easily find countermeasure. ovtlest Borhel
No
1bis=2. How is the sustainability?
Enough data in the past?
No [A[BJGITTL
Score| 15[ 10| 5 [Score
#11| O 15 TOR2-2,2-3 11. Enough depth near seacoast? No
Around 8-10 meter depth?
Yes OKJ] enough water
7 l Yes, OK
No
#12 o 5 12. How is the ship route?
No
13. Enough Quality?
#13 o 10 TOR2-1 How is turbiduty? TDS? Seabed
Sediment?
Yes, OK
Open Intake Point selected! Beach well intake Point selected !
Study of Onshore facility (Desalination & Pipeline network) !
i
i
i
2. Eazy land acquisition !
21. Enough Space for Desalination plant? No i
#21 [e] 10 TOR3, 4,5_] and pipeline space" '
- Are they Public land? '
- How is the soil condition? i
Yes, OK ;
3. Access to adequate Energy source '
No :
#31 o 5 - 31. Enough Electricity? H
B '
i
Yes, OK |
4. Minimize enviro impacts |
No, difficult
#41 o 10 TOR7 41. Environmental impact is OK? '
i
i
i
- :
Yes, OK i
5. Eazy access to water distribution system H
:
51.1s there no difficulty for route N '
selection of pipeline? o i
#51 o 10 TORS | w is distance? !
- Public land? i
~ No obstacle on the way? !
—~
Other candidate site
Yes, OK
~
General, Sslection of Top 5 best candidats sites. |
y 1
Sub Total 65 H
|
|
Rough Cost comparison among passed sites |
Cost, and acquistion,
Sub Total 35 ~Intake/discharge,
~Desalination,
~ Pipeline.
l |
Grand Total 100 Selection of Top 2 best candidate sites.

Hidl : JICA

l

phase 2
Select 1 site, and FEASIBILITY STUDY at selected site

B4 BELYE
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DI —ARAET 4 OFER, PO — A THEELTY ., [FEMHOFESNEFIC R X RN N L
Y Uiz, > TAWRFHETIZZr — A 1 OF S FIEZRITRICE S L. T D% OFIEE AT > 7=,

Point| Close Far
15| 15
14 14
13 13
12 12 12
11 11
12 . 10 s 7 Case3
8 8
7 7
6 7|6 6
5 5
4 Case 2 / Casel .
3 3 3 3
2 2 2
1 1 1
0 0 0
km 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
= Tl [l o] | Teelw] [ 1 Tl T ]
X5 FHEE B #11 EAKBUKR E TOEREE &7 — R BIFHE Ak
Point Close Far
50 5
4 4
3 3
2 2
1 1
0 0
km 5 10 15 20 25 30 35 40
Zte)/v o 2758) | 118) | 30158)| 523 | 6c27) | 432 | 7353
m,
X 6 FHlTE B#31 B E T MERE L B R
Point Minimum Maximum
8 8
7 7
6 6
5 5
4 4
3 3
2
1
0
mio TND 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Site No.
(Cost) 2(75) 3091) | 1(107) | &(115) 7(147) 4(199) 6(219)
| Normal | Middle ‘ High
X7 FPMEIE B#51 Bk COBREERER =2 A b & T Ak
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4. RrbEmEhRERE

WEARIRAACIERE A MTIE, WA ER O, Ak AR, AEpEAIT KR, BEGFRI K E Tok
KR T ZAEERAN, HREMATERA R, &R, SO A= AN D, 5%, Sk
DY A XLV AT U MEEZKG LKLER A=A EMHET D0, Z OB T, BEFEOME D A~
— A& A BT LT, ALBRAE ST 200,000m% H oSz & L TKI 200,000m? 0 A — R E TR T E % 9
7RG B )G LT,

L OREIZH 7= - T, HLERGICEBIZIN-F 1 @ SITE 1~SITE 7 OfEmiilc >, @ik
D 3HT AT NERERLE] ([TE-> THE 2 M L7,

FPARE T = — X 1EBEICBWT, B 1 KMl & U CTEEm o ST ZR 1 O R 72 514 % 4l
BENDIToT2, ZD%, 8 2 WG & LT, 5 1 KM C EALICALE ST b v st 4 [T
OWNWTC @#EFRaAN & (T4 7 A 7NVEHIIE L TOMEEENE] OBANLIHEEZITV. 2 EFT
WD Z AT,

RV T, ARRA Y = — X 2 FIE R, % 2 Al CEE S L7z 2 RIS S S MET L, flix O
FEFLEEL T, btz e Lz, UTOZORMEEZRRD,

(1) 2 1 REH

F9. 3. (1)1 HO THUK « KA ONE IR L C OS5 5 E0E ] (K5) (kD7 —
AAHLT 4 OFARNENL ~D B A % Criteria Sensitivity” & L CRUE T L7,

BONTEMM Z E DIEN. 22 4 O FED 7T 718 T, ZORNSHE 77— A & b EHlifs Rk & 7
NEAI BT IAE SN T LR Do T=D T, 7 — A 1 OFREZFGEB#11 OB S L7,

et = KRB B I OWCELAR LR A2 £ 5 1R T, ZORIRT L HIC, M 1, 2, 4
VZARNE D FHAT L 2MS S TV RN D5 % ORISR BRI U, @Ol A 2 15 7= i 3,5, 6, 7
Z 2 M oxt g b+ 5 Z L L=,

K5 B 1REHERR

N ' BE (=21 .

o it 65 Al o s
1 El Amra Nord (Sfax) 37 AT FFAT
2 El Amra Sud (Sfax) 41 A FF A
3 Agareb (Sfax) 51 2 EHAI R 52
4 Chebba Sud (Mahdia) 29 TRAZRHI
5 Nakta (Sfax) 53 2 EHI %
6 Chebba Nord (Mahdia) 48 2 PEHtx 4
7 Mahres (Sfax) 48 2 A4
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T1-¢'S

= 4

A LB Al At SR

Refl Site No. Point 1 Point | 62| Cased 2 Point | - ce2|Case3 3 Point | se2|Cased 4 Point | ce2|Cased 5 Point | ce2|Cased 6 Point | se2|Cased 7 Point | ce2|Cased Scoring standard
No Casel Casel Casel Casel Casel Casel Casel
Name El Amra Nord El Amra Sud Agareb Chebba Sud Nakta Chebba Nord Mahres
Governorates SFAX SFAX SFAX MAHDIA SFAX MAHDIA SFAX
0|Distance from Center of SFAX (Straight) 25km 17km 18km 60km 25km 67km 40km
11|Pepth of ke terce Pty I 13km 0 0 3 8km 1 0 8 5km 1 3 1 9 km 0 0 7 3km 13 9 13 Tkm 15 [ 15 | 15 4km 12 6 12 Refer to Fig 5.2-2
Intake/Discharge Point [point
12|Ship route Ferry 4 Care 3 Care 3 oK 4 oK 4 oK 4 oK 4 oK 4 OK: P4, Care: P3
Fishing boat 1 Care 0 Care 0 Care 0 Care 0 oK 1 Care 0 oK 1 OK: P1, Care: PO
13[Seawater Quality TDS 2 2 2 2 2 2 2 2
]"d o >| i " of 6 INo 5 No Possibility? | 4 No Possibility? | 4 No Possibiity | 6 No Possibility | 6 No Possibility | 6 No Possibility | 6 Far from Big Gty : P6,
ndustria’ waste (Close to SFAX (Close to SFAX Near Big City: P5,
water, city (Close to SFAX o P Near 5
oity area) ~ cityan city an Near Big City & Industrial area:
sewerage industrial area) industrial area) DA
Sediment at (Far from (Far from (Close to (Far from (Far from (Far from (Far from
s 2 | phospherous | 2 phospherous | 2 phospherous | 1 phospherous | 2 phospherous | 2 phospherous | 2 phospherous | 2 Far: P2. Near: P1
industrial area.) industrial area.) industrial area.) industrial area) industrial area.) industrial area.) industrial area.)
1bis|Possibilty of Beach Well| 2 2 2 2 2 2 2
Desalination Public Public: P8, Public (to be
21|Land acquisition plant (Land 8 Public 8 Public 8 Public 8 (to be 7 Public 8 Public 8 Public 8 confirmed): P7, Public/Private
ownership) confirmed) mix: P6, Private: P3
Soil condition Hight from 2 1-2m 1 1-2m 1 1-2m 1 1-2m 1 1-2m 1 1-2m 1 1-2m 1 1-5m: P1, 5m<: P2
sealevel (meter)
Soil condition 4 4 2 2 2 4 2
31|Energy Electricty supply | 5 15km 4 7.5km 5 15.5km 3 32km 0 23km 2 27km 1 35.3km 0 Refer to Fig 52-3
41|Environment aspects |Historical Nothing Nothing Nothing Nothing Nothing Nothing Nothing
Remains
:’;:d' Animal, No impact No impact No impact No impact No impact No impact No impact
Sea bed plant, | ) ) ) No: P8, Small: P6, Middle: P4,
P 8 | Midde impact | 4 Middle impact | 4 No impact 8 Middle impact | 4 Small impact | 6 Small impact | 6 No impact 8 Impact: PO
(Posidonies) (Posidonies) (Posidonies) (Posidonies) (Tuna)
Sediment Small impact | 0 Small impact | 0 Small-Middle | 4 Small impact | 0 Small impact | 0 Small impact | 0 Small impact | 0 Small: PO, Small-Medium: P(~1)
pollution — impact
Fishing indust 2 Middle 1 Middle 1 Few 2 Middle-Large 1 Few 2 Middle 1 Few 2
Human aspects Sty OK: P2, If any suspiciou: P1, Big
Impact, during marine A,
facility onstruction | Tourism indust None None None None Few Few None problem:
51 :y‘si‘j: to distribution 55, 8 Middle 5 Normal 8 Normal 6 High 0 Middle 4 High 0 High 0 Refer to Fig 5.2-4
Obstacle, at ) ) N 2 2 2 2 2 If nothing: P2, If serious: PO
Pipeline route
Case 1 Full score| 65 37 41 51 29 53 48 48
Sub
Case 2 Full score| 65 37 40 43 29 49 48 42
Total
Case 3 Full score| 65 40 48 51 36 53 48 48
note: Figure in red is more than point 45.
—4—Casel —d—Case2 Case3
RANK Site 1 Site 2 Site3 Site 4 Site S Site 6 Site 7
o . . . .
1 ol
2 A
3
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BT E SN A 3.5, 6. 7T IO W T FRLDHE B IZHOW CTHRTE) 7 =2 2 R &2 B HICRE LT,
HREICHTZ> THKHEBE TOREBEREZLLTFIRT, ZOBEBETIHEAMEERS ORUEIT 40% & L THR
L7,
O BuK - BREKBOKERR =2 A
o /K& 500,000m* H . Hzk & 300,000m% H % R,

o HUKEE « UK Z A OKGER 10m S IZ8E%, ML, BE 20 <7200 Y 7 a4
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#6 oXRMREFR

Candidate Site No. 3 5 6 7

Location Name Agareb Nakta Chebba Nord Mahres

Governorates SFAX SFAX MAHDIA SFAX
Distance from Center of SFAX (Straight) 18 km 25 km 67 km 40 km
Distance to 10m deep offshore point 5 km 3 km 1 km 4 km
Intake/Discharge Intake 6,500 3,000 1,000 4,800
CAPEX: - Ouitfall 4,000 2,000 600 3,000
Construction Cost Desal!n.atlon P|.ant . 25,000 24,000 24,000 24,000
(mio JPY) Electrlc_lty _Serwce Connection 2,870 4,250 4,990 6,470
Transmission Pump 1,050 1,070 1,080 1,070
Pipeline 5,510 7,030 13,330 8,980
Sub Total 44,930 41,350 45,000 48,320

raio | 100% | 92% | 100% \ 108%

R - MR AAEHEER 1% 20 5 m3/H DBES) & ARGE.

FOITLD L, M 5 OEFR 2 A M3/ T, A 3 2L HEIZ L7356 D 92%F2 E O dtgk g &
TARRIND, [FERICEEM 6, 71X, Z4LF11 100%, 108% & 72> T\ 5,
F7o. FONHEMHIT LD EKRR T DOEKERCEKETINESTL A2, KD EE
DFELRF LTz, 728, 2 2 TITMIR LI 2 3 57217 720 T, FHEITHRET 5 E 1A% BIEM
TEIZHRET 5 2 EI3EIE L B EELROBRFNOMIER 2 2 hOEE RS H Z 083 H 50
EHERT AT DI, FTROEELZHREL THRE LT,

O EEEBEEER 12 008 F

FERIFIFEE L — V7 BEOEEN ERICAR D 2 ENTRIEN AR, = 2 CIRER 28 L CBE)
ZRIEE LT,
© AR 20 4R

REOFEFHEMTIERL, 7adl=l b IA4 7L LT 74—V T oA TILIFEAE
b 20 &8 H,

BaiE Rz £ TR, 20 FHEFHARN— A THHMERE OEZWET 5 E TIEEL 220,

KT BRELRVCTEHERROGHER

Candidate Site No. 3 5 6 7
CAPEX (Plant construction cost) 44,930 41,350 45,000 48,320
Pump Electric cost x 12months/year x 20years (mio JPY) 4,300 4,570 5,530 4,940
CAPEX + Electric cost for transmission pump 49,230 45,920 50,530 53,260

rao | 100% | 93% | 103% | 108%

FRQ)EOKERN G, 4RO M Z % 8 ICF LT,
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A b No. 3 5 6 7
Chebba
5
HS 4 Agareb Nakta Nord Mahres
JI=8 Sfax Sfax Mahdia Sfax
AT IR mﬁggﬁf{ﬂwh 5 DIEHRER 18km 25km 67km 40km
W=7 D 10m 7K & T oo B 5km 3km 1km 4km
T E N INF N INF
2 ) 2m 9 2m ) 2m 9 2m
R (i 3 DR E A 100 L4 3) 100 92 100 108
AT S NEAT 2 1 3 4

FBI/RT L DT, T A M B IXEATHIAS NI ZMTH Y | #3 L#6 BNZIUTHES 3, #6 XA 7 7
v 7 ABNORME NS Z LD, FAEMIIHS A R, #3 2 RN E U CHERS L 7=,
ZO2HFTIWT N S AFHTH HEE I (DPM: Domaine Public Maritime) PNIC{Zf&E L. /5 H
A EH 5 APAL O FHFF I NSLEETH D,

(3) RE A

FRET7 = — X1 BTl RFEDOFENRIE SIVTW RN o Tz JHHME A % E o B L)
ATV hoTeZ &b dH 0, BRETICEBNCAERT 5 2 & F TIIATO TR 22 FLig o 4 THITRL
Q)DFEFRIZE - T,

T x—RX1DOFBEREE LT RFEOMBEMENED Lm0, Kk 7 = — X 2 OWIHBpEICT
2 = VT EMBERE & K ERGT 2T o 72, A EME U CRITITUVTE#5 E#3 120 T4
ATV, O TREMRA T I LS O RTEEM: 2 172 T D BB IC Ao T2,

Z O ET, YEAFROEFICEE LTV 5 APAL X ANPE (2 b Al >WCRIVWE e
L Z A, APAL 5 A5 13, R ORUNIRYE 7 O TR IRER & BEAA i KIn S5 OB E IR
HELTWDHEW) “HODBBICE D ZOERITFFRICERVE WD RN RENTZ, £ 2T, WAL
T HI#3 32D TR S 3072, Bt Hi#3 13 APAL DOF% &3 5 ¥ F # (DPM: Domaine Public Maritime)
WIZZEDIZEAENEENTEY, FRIMOFEHME & T 5 & AT, EOFEHN
TS5 Z Ll oTz, ZTD%O APAL OFEMZMRFHZ L 0 . A TR E) S &7 ik (X 8
S, ) NIEAE e & U CHUR SN2, Y & S SRR « oK . KK
{bliisk, EPEKEKBEEDRTTZIT O 2 LIl o Tz, REEOREMETMHE EIZXT 5 ANPE
DAEGBNF LN TS APAL O EXRFEHZT AT 52 21275,
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0 1 2km
]
FUBHR B kR A #1
WA TR R A Hi#6

YR HERR A Hi4

1D Location Latitude Longitude
Site 4 Chebba Sud N:35.189466 E:011.097065
Site 6 Chebba Nord N:35.258148 E:011.112843
Sampling Point 1 - N:35.2648413 E:011.1184828

A1 WEAKEKERERR R & KB TR o s Bt R (1)
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0 1 2km

-
WAL TR (A i 1
WKL T A% Mo A A2
AR B HE S #2
1D Location Latitude Longitude
Site 1 El Amra Nord N: 34.921381 E: 010.921379
Site 2 El Amra Sud N: 34.847586 E:010.885692
Sampling Point 2 - N:34.8085109 E:010.9516900

A2 MEREKIbIERBEARE M & KB TR E o URHR B LR (2)
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PR LR i i Hi# 3

X 8 MERKBKILIERR A & KB VR o URHR B 5. (3)

5.2-18

0 2km
FEHER B HH AR #3
1D Location Latitude Longitude
Site 3 Agareb N: 34.617982 E: 010.624981
Sampling Point 3 - N:34.5836229 E:010.6553259
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FRRHRBOHAHE |

Location

Latitude

-ID Longitude
Site 5 Nakia | N:34554409 | E:010.594427
Site 7 Mshres | N:34506152 | E:010.446425
Sampling Point 4 N-34.5362839 | E:010.6054000
Sampling Point 5 N-344905769 | E2010.4849709

1504 MKYRALHERR e & KB IRE AT U B U (4)

DRI AR
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Pipeline Route from Site 1 and Site 2

vl Pumping Station
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Pumpig Stations & Pipeline for Each Site (1)

Site 1 km mm m3/d _m/s H-W 0/00 m TND/m 1000TND
[P.St. Length Dia. Q V C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 9.0 1600 200,000 1.15 136 0.58 5.19 2,721 24,489 |Sidi Salah H 79m 16,000
Main R. 17.8 1600 200,000 1.15 136 0.58 10.27 2,721 48,434|Sidi Salah B 59m 37,000
Main R. — S. Salah B 40 800 53,000 122 136 1.45 579 21.25 879 3,516|PK14 79m 32,000
S. Salah B — S. Salah H 2 23 500 16,000 094 136 1.56 3.58 358 429 987|PK10 58m 55,000
Mai. R. 7.8 1400 147,000 1.11 136 0.63 4.88 2,193 17,105|Bou Merra 84m 16,000
Mai R. - PK10 0.1 1000 87,000 1.28 136 1.22 0.12 2047 1,229 123[PK11 59m 44,000
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780 200,000
Mai. R. 45 1000 60,000 0.88 136 0.61 2.76 1,229 5,531 |Pump St.1 200,000 83m
Mai R. - PK11 1.2 1000 60,000 0.88 136 0.61 0.74 23.84 1,229 1,475|Pump St.2 16,000 29m
PK11 - Bou Merra 4 3.0 500 16,000 094 136 1.56 467 467 429 1,287|Pump St.3 32,000 29m
54.0 I 106,726 |Pump St.4 16,000 35m

Site 2 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
[P.sSt. Length Dia. Q \Y C___ Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site = Main Road 1 5.8 1600 200,000 1.15 136 0.58 3.35 2,721 15,782|Sidi Salah H 79m 16,000
Main R. 9.3 1600 200,000 1.15 136 0.58 5.37 2,721 25,305|Sidi Salah B 59m 37,000
Main R. — S. Salah B 40 800 53,000 1.22 136 1.45 5.79 1450 879 3,516|PK14 79m 32,000
S. Salah B — S. Salah H 2 23 500 16,000 094 136 1.56 3.58 358 429 987|PK10 58m 55,000
Mai. R. 7.8 1400 147,000 1.11 136 0.63 4.88 2,193 17,105|Bou Merra 84m 16,000
Mai R. - PK10 0.1 1000 87,000 1.28 136 1.22 0.12 13.72 1,229 123[PK11 59m 44,000
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780 200,000
Mai. R. 45 1000 60,000 0.88 136 0.61 2.76 1,229 5,531 |Pump St.1 200,000 77m
Mai R. - PK11 1.2 1000 60,000 0.88 136 0.61 0.74 17.09 1,229 1,475|Pump St.2 16,000 29m
PK11 - Bou Merra 4 3.0 500 16,000 094 136 1.56 467 467 429 1,287|Pump St.3 32,000 29m
423 I 74,890 |Pump St.4 16,000 35m

Site 3 Case 1 km —mm m3/d_m/s H-W 0/00 m TND/m 1000TND
| P. St. Length Dia. Q \ (6] Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 0.0 1600 200,000 1.15 136 - 0.00 2,721 0|Sidi Salah H 79m 16,000
Main R. 21.6 1600 200,000 1.15 136 0.58 12.45 2,721 58,692|Sidi Salah B 59m 37,000
Main R. - PK11 1.2 800 60,000 1.38 136 1.82 2.18 14.63 879 1,055|PK14 79m 32,000
PK11 - Bou Merra 2 3.0 500 16,000 094 136 1.56 467 467 429 1,287|PK10 58m 55,000
Main R. 45 1400 147,000 1.11 136 0.63 2.82 2,193 9,869(Bou Merra 84m 16,000
Main R. - PK10 0.1 1000 87,000 1.28 136 1.22 0.12 15.39 1,229 123|PK11 59m 44,000
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780 200,000
Mai. R. 7.8 1000 53,000 0.78 136 0.49 3.81 1,229 9,586 |Pump St.1 200,000 80m
Main R. — S. Salah B 40 1000 53,000 0.78 136 0.49 1.95 21.02 1,229 4,916|Pump St.2 16,000 35m
S. Salah B — S. Salah H 4 23 500 16,000 094 136 1.56 3.58 358 429 987|Pump St.3 32,000 29m
48.8 I 90,294 |Pump St.4 16,000 29m
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Pumpig Stations & Pipeline for Each Site (2)

Site 3 Case 2 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
| P. St. Length  Dia. Q V C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 0.0 1600 200,000 1.15 136 - 0.00 2,721 0|Sidi Salah H 79m 16,000
Main R. 21.6 1600 200,000 1.15 136 0.58 12.45 2,721 58,692|Sidi Salah B 37,000
Main R. - PK11 1.2 1600 200,000 1.15 136 0.58 0.69 1314 2721 3,265|PK14 79m 32,000
PK11 - Bou Merra 2 3.0 1400 156000 1.17 137 0.69 2.07 2,193 6,579|PK10 55000
Bou Merra — PK14 jct 6.2 1400 140,000 1.05 138 0.56 3.45 2,193 13,597(Bou Merra 84m 16,000
PK14 jct - PK14 0.5 1000 87,000 1.28 139 1.17 0.59 1,229 615|PK11 59m 44,000
PK14 jct — Sidi Salah Hault 9.9 1000 53,000 0.78 136 0.49 483 10.35 1,229 12,167 200,000
42.4 94,914|Pump St.1 200,000 73m
Pump St.2 156,000 36m
Site 4 Case 1 km  mm m3/d _m/s H-W 0/00 m TND/m 1000TND
| P. St. Length Dia. Q V C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main R.1 1 1.0 1600 200,000 1.15 136 0.58 0.58 2,721 2,721|Mahrouga 132m 200,000
Main R.1 5.7 1600 200,000 1.15 136 0.58 3.29 2,721 15,510(Sidi Salah H 79m 16,000
Main R2 247 1600 200,000 1.15 136 0.58 14.25 2,721 67,209|PK14 79m 32,000
Main R3 Jebeniana (40m) 1.0 1600 200,000 1.15 136 0.58 058 18.70 2,721 2,721|Bou Merra 84m 16,000
Jebeniana Mahrouga (132m) 145 1600 200,000 1.15 137 0.57 8.26 8.26 2,721 39,455 264,000
Mahrouga — S.Salah H 13.5 1000 103,300 1.52 136 1.68 22.64 2264 1,229 16,592 Q (m3/d) Head
S.Salah H — S.Salah B 23 500 35000 2.06 137 6.53 15.02 37.66 429 987|Pump St.1 200,000 160
S.Salah H — PK14 jct 9.9 1000 74,700 1.10 138 0.90 8.87 1,229 12,167
PK14 jct - PK14 0.2 500 44000 259 139 9.71 1.94 33.45 429 86 FHMICHAME 15 kmichiz Y H
PK14 jct — Bou Merra 6.2 1000 61,300 0.90 140 0.61 3.75 35.26 1,229 7,620 ItRiERnd, Eo, R TR
79.0 165,066 2303720 @\ hHEE T X 220,
Site 4 Case 2 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
[P.st. Length Dia. Q \Y C  Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main R.1 1 1.0 1600 200,000 1.15 136 0.58 0.58 2,721 2,721|Sidi Salah H 79m 16,000
Main R.1 5.7 1600 200,000 1.15 136 0.58 3.29 2,721 15,510|Sidi Salah B 59m 37,000
Main R2 247 1600 200,000 1.15 136 0.58 14.25 2,721 67,209|PK14 79m 32,000
Main R3 22.2 1600 200,000 1.15 136 0.58 12.81 2,721 60,406|PK10 58m 55,000
Main R4 7.1 1600 200,000 1.15 136 0.58 4.10 2,721 19,319|Bou Merra 84m 16,000
Main R. - S. Salah B 40 800 53000 122 136 1.45 5.79 40.81 879 3,516|PK11 59m 44,000
S. Salah B - S. Salah H 2 23 500 16,000 0.94 136 1.56 358 358 429 987 200,000
Mai. R. 7.8 1400 147,000 1.11 136 0.63 4.88 2,193 17,105 Q (m3/d) Head
Mai R. — PK10 0.1 1000 87,000 1.28 136 1.22 0.12 40.03 1,229 123[Pump St.1 200,000 103m
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780|Pump St.2 16,000 29m
Mai. R. 45 1000 60,000 0.88 136 0.61 2.76 1,229 5,531|Pump St.3 32,000 29m
Mai R. — PK11 1.2 1000 60,000 0.88 136 0.61 0.74 43.41 1,229 1,475|Pump St.4 16,000 35m
PK11 - Bou Merra 4 30 500 16,000 0.94 136 1.56 467 467 429 1,287
819
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Pumpig Stations & Pipeline for Each Site (3)

Site 5 Case 1 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
| P. St. Length Dia. Q \ C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 3.1 1600 200,000 1.15 136 0.58 1.79 2,721 8,435(Sidi Salah H 79m 16,000
Main R. 27.7 1600 200,000 1.15 136 0.58 15.97 2,721 75,290|Sidi Salah B 59m 37,000
Main R. — PK11 1.2 800 60,000 138 136 1.82 218 19.94 879 1,055|PK14 79m 32,000
PK11 - Bou Merra 2 3.0 500 16,000 094 136 1.56 467 4.67 429 1,287|PK10 58m 55,000
Main R. 45 1400 147,000 1.11 136 0.63 2.82 2,193 9,869(Bou Merra 84m 16,000
Main R. — PK10 0.1 1000 87,000 1.28 136 1.22 0.12 20.69 1,229 123|PK11 59m 44,000
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780 200,000
Mai. R. 7.8 1000 53,000 0.78 136 0.49 3.81 1,229 9,586 |Pump St.1 200,000 86m
Main R. — S. Salah B 40 1000 53,000 0.78 136 0.49 195 26.33 1,229 4,916 (Pump St.2 16,000 35m
S. Salah B - S. Salah H 4 23 500 16,000 0.94 136 1.56 3.58 3.58 429 987|Pump St.3 32,000 29m
58.0 | 115,327 |Pump St4 16,000 29m
Site 5 Case 2 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
| P. St. Length Dia. Q V C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 3.1 1600 200,000 1.15 136 0.58 1.79 2,721 8,435(Sidi Salah H 79m 16,000
Main R. 27.7 1600 200,000 1.15 136 0.58 15.97 2,721 75,290|Sidi Salah B 37,000
Main R. - PK11 1.2 1600 200,000 1.15 136 0.58 0.69 18.45 2,721 3,265|PK14 79m 32,000
PK11 — Bou Merra 2 3.0 1400 156000 1.17 137 0.69 2.07 2,193 6,579|PK10 55000
Bou Merra — PK14 jct 6.2 1400 140,000 1.05 138 0.56 3.45 2,193 13,597(Bou Merra 84m 16,000
PK14 jct — PK14 0.5 1000 87,000 1.28 139 1.17 0.59 1,229 615|PK11 59m 44,000
PK14 jct — Sidi Salah Hault 9.9 1000 53,000 0.78 136 0.49 483 10.35 1,229 12,167 200,000
51.6 119,948 |Pump St.1 200,000 78m
Pump St.2 156,000 36m
Site 6 Case 1 km _mm m3/d m/s H-W 0/00 m TND/m 1000TND
[P.St. Length Dia. Q \Y G Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main R.1 1 8.2 1600 200,000 1.15 136 0.58 473 2,721 22,312|Mahrouga 132m 200,000
Main R.1 5.7 1600 200,000 1.15 136 0.58 3.29 2,721 15,510{Sidi Salah H 79m 16,000
Main R2 247 1600 200,000 1.15 136 0.58 14.25 2,721 67,209|PK14 79m 32,000
Main R3 Jebeniana (40m) 1.0 1600 200,000 1.15 136 0.58 0.58 2285 2,721 2,721|Bou Merra 84m 16,000
Jebeniana Mahrouga (132m) 145 1600 200,000 1.15 137 0.57 8.26 8.26 2,721 39,455 264,000
Mahrouga — S.Salah H 13.5 1000 103,300 152 136 1.68 22.64 22.64 1,229 16,592 Q (m3/d) Head
S.Salah H - S.Salah B 23 500 35000 206 137 6.53 15.02 37.66 429 987|Pump St.1 200,000 160m
S.Salah H - PK14 jct 99 1000 74,700 1.10 138 0.90 8.87 1,229 12,167 .
PK14 jct — PK14 0.2 500 44,000 259 139 9.71 1.94 33.45 429 ﬁ%ﬂqflﬂﬁﬁf’rﬂ% 15 knlllbf; ) %"
PK14 jot - Bou Merra 6.2 1000 61,300 090 140  0.61 375 3526 1,229 7,620 WERERET. EI, A TR

86.2

184,657

MR ENTEDHEETE 20,
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Pumpig Stations & Pipeline for Each Site (4)

Site 6 Case 2 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
[P.st. Length Dia. Q \Y C  Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main R.1 1 8.2 1600 200,000 1.15 136 0.58 4.73 2,721 22,312|Sidi Salah H 79m 16,000
Main R.1 5.7 1600 200,000 1.15 136 0.58 3.29 2,721 15,510|Sidi Salah B 59m 37,000
Main R2 247 1600 200,000 1.15 136 0.58 14.25 2,721 67,209|PK14 79m 32,000
Main R3 222 1600 200,000 1.15 136 0.58 12.81 2,721 60,406 |PK10 58m 55,000
Main R4 7.1 1600 200,000 1.15 136 0.58 410 2,721 19,319|Bou Merra 84m 16,000
Main R. — S. Salah B 40 800 53,000 1.22 136 1.45 5.79 4497 879 3,516|PK11 59m 44,000
S. Salah B - S. Salah H 2 23 500 16,000 0.94 136 1.56 3.58 3.58 429 987 200,000
Mai. R. 7.8 1400 147,000 1.11 136 0.63 4.88 2,193 17,105 Q (m3/d) Head|
Mai R. - PK10 0.1 1000 87,000 1.28 136 1.22 0.12 4419 1,229 123[Pump St.1 200,000 107m
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780|Pump St.2 16,000 29m
Mai. R. 45 1000 60,000 0.88 136 0.61 2.76 1,229 5,531|Pump St.3 32,000 29m
Mai R. - PK11 1.2 1000 60,000 0.88 136 0.61 0.74 47.56 1,229 1,475|Pump St.4 16,000 35m

PK11 - Bou Merra 4 3.0 500 16,000 0.94 136 1.56 467 467 429 1,287

95.1

Site 7 Case 1 km  mm m3/d m/s H-W 0/00 m TND/m 1000TND
[P.St Length Dia. Q \Y C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 0.0 1600 200,000 1.15 136 0.00 0.00 2,721 0|Sidi Salah H 79m 16,000
Main R. 425 1600 200,000 1.15 136 0.58 24.51 2,721 115,561|Sidi Salah B 59m 37,000
Main R. — PK11 1.2 800 60,000 138 136 1.82 2.18 26.69 879 1,055|PK14 79m 32,000
PK11 - Bou Merra 2 3.0 500 16,000 0.94 136 1.56 467 467 429 1,287(PK10 58m 55,000
Main R. 45 1400 147,000 1.11 136 0.63 2.82 2,193 9,869|Bou Merra 84m 16,000
Main R. - PK10 0.1 1000 87,000 1.28 136 1.22 0.12 2745 1,229 123[PK11 59m 44,000
PK10 - PK14 3 43 800 32,000 0.74 136 0.57 245 245 879 3,780 200,000
Mai. R. 7.8 1000 53,000 0.78 136 0.49 3.81 1,229 9,586 |Pump St.1 200,000 86m
Main R. — S. Salah B 40 1000 53,000 0.78 136 0.49 1.95 33.08 1,229 4,916|Pump St.2 16,000 35m
S. Salah B - S. Salah H 4 23 500 16,000 0.94 136 1.56 3.58 3.58 429 987|Pump St.3 32,000 29m
69.7 | 147,163 |Pump St.4 16,000 29m

Site 7 Case 2 km mm m3/d m/s H-W 0/00 m TND/m 1000TND
[P.St. Length Dia. Q \Y C Grade Head Loss Unit C. Amount Elevation Q (m3/d)
Site — Main Road 1 0.0 1600 200,000 1.15 136 0.00 0.00 2,721 0{Sidi Salah H 79m 16,000
Main R. 425 1600 200,000 1.15 136 0.58 24.51 2,721 115,561|Sidi Salah B 37,000
Main R. — PK11 1.2 1600 200,000 1.15 136 0.58 0.69 25.20 2,721 3,265|PK14 79m 32,000
PK11 - Bou Merra 2 3.0 1400 156000 1.17 137 0.69 2.07 2,193 6,579|PK10 55000
Bou Merra - PK14 jct 6.2 1400 140,000 1.05 138 0.56 3.45 2,193 13,597|Bou Merra 84m 16,000
PK14 jct — PK14 0.5 1000 87,000 1.28 139 117 0.59 1,229 615|PK11 59m 44,000
PK14 jct — Sidi Salah Hault 9.9 1000 53,000 0.78 136 0.49 483 10.35 1,229 12,167 200,000
63.3 151,783|Pump St.1 200,000 85m
Pump St.2 156,000 36m
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Project name: Tunisia, Sfax desalination plant project
Calculation: Headloss
Intake Brine Discharge
[ HDPE x 2 | | HDPE x 1 HDPE x 1
| Allowable head loss: Less than 2mH | | Allowable head loss: Less than 2mH Allowable head loss: Less than 3mH
Total flow rate Q=[ 444,445 |m3iday= | 5.144]m3/sec 444,445 |m3/day= | 5.144]m3/sec Total flow rate Q=[ 244,445 |m3/day= | 2.829|m3/sec
Pipeline No. Pn= 2 Capacity 100% 1 Capacity 100% Pipeline No. Pn= 1 Capacity 100%
Design flow rate/line Qp= 2,572{m3/sec 5,144|m3/sec Design flow rate/line Qp = 2.829|m3/sec
Roughness coefficient n= 0.016 0.016 Roughness coefficient n=| 0.012
Additional thickness ld= 0fmm 0|mm Additional thickness ld= 0|mm
Specific weight of seawater  yw= 10.1]kN/m3 10.1]kN/m3 Specific weight of seawater yw=| 10.1]kN/m3
Anode No. An= pcs pcs Anode No. An= pcs
Anode section area Aa= m2 m2 Anode section area Aa=| m2
Chlori pipe support No. Cn= pcs (Assumed setting interval 2m ) pcs (Assumed setting interval 2m )
Chlori pipe OD Dc= mm (4inch) mm (4inch) Nozzle no. Nn= 4[nozzles
Chlori pipe section area Ac= m2 m2 Nozzle dia Dn=| 0.55|m
Chlori support section area  As= m2 m2 Flow rate per one nozzle Qn= 0.707|m3/sec
BOKRE Vn= 3|misec
PipeLife KWH KWH PipeLife PlpeLife KWH KWH KWH PipeLife | PipeLife KWH KWH

2,020 2,240 Max 2,690 2,804 2,920 | MENE 2,020 2,240
Pipe ND (mm) D= 2,100 1,800 2,000 2,300 2,500 2,400 2,500 2,600 Pipe ND (mm) D= 2,000 2,100 1,800 2,000
SDR 17 - - 17 17 - - - SDR 17 17 - —
Pipe thickness(mm) t= 123.5 110 120 135.3 1471 145 152 160 Pipe thickness(mm) t=| 1176 123.5 110 120
Pipe Inner Diameter (mm) Dec= 1,853 1,800 2,000 2,029 2,206 2,400 2,500 2,600 Pipe ID (mm) Dc= 1,765 1,853 1,800 2,000
Pipe section area(m?) Ap= 2697 2545 3.142 3.235 3.821 4.524 4.909 5.309 Pipe section area(m?) Ap= 2446 2697 2.545 3.142
Flow section area(m?) Acp= 2697 2545 3.142 3.235 3.821 4.524 4.909 5309 Flow section area(m?) Acp= 2446 2697 2.545 3.142
Flow velocity(m/sec) V= 0.954 1.011 0.819 0.795 0673 1.137 1.048 0.969 Flow velocity(m/sec) V= 1.157 1.049 1.112 0.9
Wetted perimeter(m) S= 5.821 5.655 6.283| 6.376 6.93 7.54 7.854 8.168 Wetted perimeter(m) S= 5.544 5.821 5.655| 6.283
Hydraulic radius(m) R= 0.463 045 0.5 0.507 0.551 0.6 0.625 0.65 Hydraulic radius(m) R= 0.441 0.463 0.45 0.5
Pipeline length(m) L= 3,600 3,600 3,600 3,600 3,600 3,600 3,600 3,600 Pipeline length(m) L=| 4,400 4,400 4,400 4,400
Inlet headloss(m) he= 0.046 0.052 0.034 0.032 0.023 0.066 0.056 0.048 Inlet headloss(m) he= 0.068 0.056 0.063 0.041
Coefficient of friction 50.43 52.382 45.517 44.681 39.988 35.694 33.803 32.081 Coefficient of friction 36.996 34.671 36.013 31.293
Friction headloss(m) h= 2342 2732 1.558 1.441 0.924 2.354 1.894 1.537 Friction headloss(m) h= 2.527 1.947 2272 1.293
Coefficient of anode 0| 0 0| 0 0 0 0 0 Bend pipe headloss(m) hy= 0 0 0 0
Anode headloss(m) he= 0 0 0 0 0 0 0 0 Coefficient of anode 0 0 0 0
Bend pipe headloss(m) hy= 0 0 0| 0 0 0 0 0 Anode headloss(m) he= 0 0 0 0
Coefficient of chlori support 0| 0 0| 0 0 0 0 0 Nozzle outlet headloss(m) hp=| 0.689 0.689 0.689 0.689
Chlori support headloss(m)  h,= 0 0 0| 0 0 0 0 0 Discharge head headloss(m) hg= 0.068 0.056 0.063 0.041
Outlet headloss(m) hs= 0.046 0.052 0.034 0.032 0.023 0.066 0.056 0.048 Total headloss(m) H= 3.352 2748 3.087 2,064

Total headloss(m) H= 2434 2.836 1.626 1.505 0.97 2.486 2.006 1633 CDEHGFE
[
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Project name: Tunisia, Sfax desalination plant project

Calculation: Headloss

Intake

Coated steel with cathodic protection

Allowable head loss : Less than 2mH

Total flow rate
Pipeline No.
Design flow rate/line

Roughness coefficient
Additional thickness
Specific weight of seawater
Anode No.

Anode section area

Chlori pipe support No.
Chlori pipe OD

Chlori pipe section area
Chlori support section area

Pipe ND (mm)
Pipe Inner Diameter (mm)
Pipe section area(mz)
Flow section area(mz)
Flow velocity(m/sec)
Wetted perimeter(m)
Hydraulic radius(m)
Pipeline length(m)
Inlet headloss(m)
Coefficient of friction
Friction headloss(m)
Coefficient of anode
Anode headloss(m)
Bend pipe headloss(m)
Coefficient of chlori support
Chlori support headloss(m)
Outlet headloss(m)

Total headloss(m)

ha=

H=

444445 |m3ay= [ 5.144]m3ssec
1
5.144[m3/sec
0.016
0lmm
10.1|kN/m3
450|pcs Design life 10years
0.0204[m2
1,800 |pcs (Assumed setting interval 2m )
114 |mm (4inch)
0.0103[m2
0.033|m2
Outer diam et 2,828
wall thicknes 14.0
2,700 2,800 2,900
2,700 2,800 2,900
5.724 6.158 6.605
5.716 6.148 6.595
0. 0.837 0.78
8.84 9.155 9.469
0.647% 0.672 0.696
3,600 3,600 3,600
0.04 0.036 0.031
3227 30.688 29.286
1.334 1.097 0.909
12.24 13.161 14.123
0.506 0.47 0.438
0 0
10.39% 9.662 9.007
0.42 0.345 0.28
0.04 0.036 0.031
2.35 1.984 1.689

PIE 3

Brine Discharge

Coated steel with cathodic protection

Allowable head loss : Less than 3 mH

Total flow rate
Pipeline No.
Design flow rate/line

Roughness coefficient
Additional thickness
Specific weight of seawater
Anode No.

Anode section area

Nozzle no.

Nozzle dia

Flow rate per one nozzle
BOKRIE

Pipe ND (mm)

Pipe Inner Diameter (mm)

Pipe section area(mz)

Flow section area(m?)

Flow velocity(m/sec)

Wetted perimeter(m)

Hydraulic radius(m)

Pipeline length(m)

Inlet headloss(m)

Coefficient of friction

Friction headloss(m)

Bend pipe headloss(m)

Coefficient of anode

Anode headloss(m)

Nozzle outlet headloss(m)

Discharge head headloss(m)
Total headloss(m)

Pn=
Qp=

Nn=
Dn=
Qn=
Vn=

D=
Dc=
Ap=

Acp=

hy=

he=
h,=
he=
H=

244445 |m3iday= [ 2.820|m3ssec
1
2.829|m3/sec
0.012
O[mm
10.1|kN/m3
550(|pcs Design life 10years
0.0204|m2
4|nozzles
0.55|m
0.707|m3/sec
3|m/sec
Outer diam 1,920
wall thickne 10.0
1,800 1,900 2,000
1,800 1,900 2,000
2.544 2.835 3.142
2544 2.835 3.142
1.1 0.998 0.9
5.65 5.969 6.283
0.4 0.475 0.5
4,400 4,400 4,400
0.06 0.051 0.041
36.01 33.508 31.293
2.27 1.703 1.293
0 0
12.10i 13.491 14.96
0.76 0.686 0.618
0.68 0.689 0.689
0.06 0.051 0.041
3.85 3.18 2682

NER
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Summary of intake pipe specification

Material HDPE Steel
Manufacturer Uponor PipeLife Agru Many
Head Quarter Finland Norway Austria many
L. Targeted . . . \ .
Application Adjusted at, Inner dia Outer dia Outer dia Inner dia
head loss
Intake Number of pipes 1 1 1 1
Outer Dia mm 2,804 (Max2,500) 2,828
Wall thickness mm 152 - 14
Inner Dia mm 2,500 - 2,800
2.0 mH Expected delta H |mH 2.01 —— 1.98
Number of pipes 2 2 2
Outer Dia mm 2,240 2,300 (Max 2,250)
Wall thickness mm 120 135.3
Inner Dia mm 2,000 2,029
Expected delta H |mH 1.63 1.51
Note: Stabdard Products Adjusted at Inner [Ajusted at Outer |Ajusted at Outer

Specification of products is
based on their catalogue, etc.

1,600
1,800
2,000

2,200
2,400
2,600

2,800
3,000

1,600
1,800
2,000
2,100

2,300

2,500

2,250

(MAX)

(MAX)

(MAX)
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Summary of discharge pipe specification

Material HDPE Steel
Manufacturer Uponor PipeLife Agru Many
Head Quarter Finland Norway Austria many
L Targeted . . . i .
Application Adjusted at, Inner dia Outer dia Outer dia Inner dia
head loss
Brine discharge Number of pipes 1 1 1 1
Outer Dia mm 2,020 2,100 Available 1,920
Wall thickness mm 110 123.5 10.0
Inner Dia mm 1,800 1,853 1,900
3.0 mH Expected delta H |mH 3.09 2.75 3.18
Note: Stabdard Products Adjusted at Inner |Ajusted at OQuter [Ajusted at Outer
Specification of products is 1,600 1,600
based on their catalogue, etc. 1,800 1,800
2,000 2,000
2,100
2,200 2,250
2,300 (MAX)
2,400
2,500
2,600 (MAX)
2,800
3,000
(MAX)

Hidh : JICA FEA
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EKitDTDSEE (LB : Bit. TE: TDSEEMg/L)

Bk PK10 PK11 PK14 Sidi Salah Bou Merra
B
B
1 1 1
4A 1364 1416 1400
5AH
63
=) 6 6 6
b=t A 1716 1694 1518|
~ 18R
98 21 28 21 28 21 28
1410| 1504 1970| 1710 1462| 1602
108 8 12 19 8 12 19 8 12 19
1150] 1250| 1434 1450] 1500] 1522 1350| 1250| 1636
118
128
23] 1404 1609 1460
18 4 20 25 4 20 J 25 4 20 25
1430|- 1070 1324| 1368 1402 1461|- 1069
28 1 8 17 23 1 8 17 23 1 8 17 23 28
1763 1980 1497| 1456] 1560| 1774| 1893| 1622| 1788| 1926 1577| 1505} 1224
38 1 8 15 29 1 8 15 29 1 8 15 29 23 17
1387] 1216| 1414 1418| 1588 1588| 1626| 1613] 1439| 1190 1417 1378 1474 1290
48 5 12 19 26 5 12 19 26 5 12 19 26
1432| 1480 1688 1615| 1738 1878 1864 1614 1487| 1490| 1677| 1661
58 1 17 24 31 1 17 24 31 11 17 24 31 30
1349] 1548| 1262 1435| 1581) 1438] 1422| 1608| 1391] 1533] 1240| 1485| 1932)
68 21 28 21 28 21 28 28 14
— 1488| 1624 1860] 1792 1611] 1561 1820} 1452
b=
Q| 78 12 19 26 12 19 26 12 19 26 25
1718] 1663| 1646 1769] 1642| 1636 1542| 1634| 1526 1390
85 2 1 26 2 1 26 2 1 26 1 23
1700] 1675] 1659 1590| 1558| 1780 1572 1600|- 2000} 1392
98 13 22 27 13 22 27 13 22 27 19 7
1643| 1544| 1664 1600 1760 1627 1608| 1552] 1505| 1808 1426|
108 4 18 25 31 4 18 25 31 4 18 25 31
1420 1453| 1780 1851)] 1361) 1650| 1464| 1803] 1475 1511 1802| 1567
18 8 15 22 8 15 22 8 15 22 21
1293 1125 1388 1389 1702 1780 1289 1015 1424 1434)
128 1 —‘ 15 29 1 15 29 1 15 29 15 19
1551|- 1629| 1839 2050| 1763 1583|- 1649 1448 1480)
Fi 1525 1648| 1509] 1643 1405
18 3 13 24 3 13 24 3 13 24
1640| 2240| 2150 1780| 2270| 2190 1654 2070) 1991
28 7 15 22 7 15 22 7 15 22 27
1028] 1636 1408| 1620] 2090] 2000 1120 1869 1436 1606]
38 6 21 29 6 21 29 6 21 29
1041) 1253] 1261 2050 1401) 1955] 1268| 1398| 1392
48 17 30 17 30 17 30 16
1641 1556 2050] 2000 1753| 1771 1490]
58 11 24 1 24 1 24 17
1975 1987 2180] 2040 2160| 2040 1880}
68 5 19 5 19 5 19
o 1901 1900 2030] 2210 1795 1630
Q| 78 3 12 20 30 5
2040] 2090| 1850{ 1924 1824
8H 3 16 24 31 3 3
1947 1900 2030] 2060] 1874 2188
98 5 15 21 29
1913| 1742| 1769 2090
108 3 1 20 31 19 4
2420] 1866| 1481 1780] 1868| 1936}
18 5 12 20 30 12
1877 1734 1880| 1734 2006)
128 8 15 21 28 17 5 18
1533 1530 1557] 2000] 1714] 2014 1738
Fi 1779 1974) 1702 1939 1721
18 9 16 25 31 17
1450] 1800| 2002| 2500 1690
28 4 9 16 25 14
2400] 1600 820| 1915 1146}
38 4 9 18 29 7 7
2150] 1760| 1990 2300 1666 2302]
48 1 23 29 1 23 29 1 23 29 8
2100] 2500 2400 2200| 2300 2400 2100] 2300[ 2300 1776
58 17 21 28 17 21 28 17 21 28 27
2200] 2150] 2300 2400] 2500] 2300 2200] 2000] 2200 2336
68 4 20 29 4 20 29 4 20 29 10
9 2100] 2400] 2300 2400] 2450|2300 2000] 2400] 2450 1630)
Q| 78 9 16 24 30 9 16 24 30 9 16 24 30
2400] 2150] 2200f 2200] 2200 2150] 2200] 2500{ 2150f 2300{ 2200
8H 6 15 21 6 15 21 6 15 21 23 22
2050] 2000] 2110 2150 2100] 2380 2350] 2200] 2400 1850} 1582)
98 17 24 17 24 17 24
2300] 2370 - 2480| 2630] 2410
108 8 29 8 29 8 29 2
2130] 2520 2320 2300 2270[ 2630 1732]
18 19 26 19 26 19 26 22
2330] 2170 2060] 2250 2140| 2150 2106}
128 3 10 30 3 10 30 3 10 30 2
2180] 2390] 2290 2230] 2380] 2020 2050] 2440] 2210 2092]
Fi 2133 2257} 2256 1860 1852
18 7 17 22 7 17 22 7 17 22
2270] 2210] 2740 2060] 1924| 2050 2450] 2350|2650
28 4 11 18 25 4 1 18 25 4 1 18 25
< 2120] 2060[ 2510{ 2410f 1883| 1883| 2100[ 2040] 1913| 2080| 2300| 2280
§ 38 1 18 24 31 11 18 24 31 1 18 24 31
2390] 2260] 1795| 1810] 2170| 2180 1892) 2070] 2220| 2200| 1935 1790)
48 8 22 29 8 22 29 8 22 29—‘
1976] 2170] 2140 2130] 2060] 2120 1858) 2340| 2380
Ey 2204] 2040} 2196
[RES PK10 PK11 PK14 Sidi Salah | Bou Merra

6.1-1
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QYRIZFZIAKRIBTBEEAKETDSEE (mg/ 1) (EB: Hfd. TEB: TDS & EEmg/1.)

Forage
. Forage | Forage | Forage -y
N i . EiS=] H#FE HH Forage | Forage . L Sidi
Site Jelma | Sheifla o . . Mahroug | Saint Sidi
hAE PK13 PK15 |SidiSalah| Heicha | Jebeniana a Louis | Boukthir Allouch
Apguereb
30 30 30
1A 1130 1540 1536
2R
5 1 1
3R 2088 3154 3460
5
4H 3978
14
3H 3138
6A
«
§ 78 10 10
1430 1502
8K 3 9 3 7 7 6
1110 3142 3101 3104 3476 3908
%A
4
108 1900
19
1A 3176
12H
FEH 13925 1521 1536 313833 3129 3468 3943
23 23 23
1A 1290 1430 1772
19 14 18 18
ZAH
3092 3162 3588 3436
11 11
3R 3846 4054
8 8 10
A 1828 1524 1348
13 27
3H 3110 3156
6H
Lat]
16 16 16
g| 7
1582 1676 1944
8K 23 26 29 26 29 29
3172 3634 3514 3842 3660 2950/
5 5
%A 3198 3202
4 4 4
108 1668 1644 1918
22
1A 3152
12H
EH 1592 15685| 18705 3145 3156 3160.5 3611 3500 3844 3660 4054 2950/
18
2 4 4 4 17 17
A 1928 1616 1856 3610 3598
~t
T
8 8 10 19 4
A 1296 1600 1790 3088 3208
EH 1612 1608 1823 3088 3208 3610 3598
[ ;o\ J
T |
kgAY  JelmaSbeitla H#E
e e iy 3154
159867 31Mm3 16.1Mm3 say
say 158167 1854.67
167499
sy
4 : SONEDE
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(1) FFvar1

Schematic Daigram of Transmission Flow: Option 1
Note: Flows shown below are in case of full use of North Water Supply to save energy.

Legend: 39,527 m3/d <== Flow of the year (2025, 2030, or 2035)
39.944 m3/d <== Max. Flow in the Period

1000 mm dia. Pipe Diameter

21% <== share in total Distribution of the year =3  Proposed Pipeline
39,900 m3/d <== Distribution Flow of the year Reiforcement Pipeline
899 mg/L <== Expected TDS of the year ====3 Existing Pipeline
*: Total volume is different to summation of each volume due to rounding. 3 Groundwater
2021 to 2025 (Phase 1) Total Distribution Flow in 2025: 187,900 m*/d |
it it - e e e A —— '| North Waterl
46,187 m%/d ! 0 m®/d ! ! 71,187 m¥/d
48501 m?/d \: 1570 r/d i i 13,501 m/d
1 0 m’/d 1 1 1600 mg/L
4\_ 0 m%/d ! 6,000 m%/d | 8,000 m*/d
[Solma-sbeitla_|===3-== 1} v=-es ! 33000 mi/a | 8000 m/d
16,713 m®/d : : 162,900 15,100 m®/d 15,100 m®/d ! !
21514 m%/d 1 : 162.900 15,100 m®/d 933 mg/L : 11,000 m®/d :
1680 mg/L :__ (total inflow) 400 mm dia. 1 11,000 m*/d 1
poommmmmmmmmmmdeme i i
0 m¥/d 104,700 m’/d 60,600 m°/d 37,000 m*/d : 27,200 m*/d
4,300 m*/d 104,700 m/d 67.300 m°/d : 39,800 m®/d : 7.200 m%/d

3160 mg/L 23% 1000 mm dia. 800 mm dia. 800 mm dia. 400 mm dia.
Desalination Plantl N400mm dia. 43,100 m®/d PK14 I Sidi Salah EH I -—->| Sidi Salah EB I
100,000 m?/d 933 mg/L A 27% A 18% h 9% 14%
100,000 m?/d 50,100 m®/d 34,600 m®/d 17,800 m%/d 27,200 m%/d
500 mg/L 969 mg/L 1066 mg/L 1161 mg/L 1161 mg/L
Groundwater, 0 m®/d | Groundwater 0 m®/d | Groundwater 0 m¥/d
8.400 m%/d 1,500 m%/d 0 m%/d
2026 to 2030 (first half of Phase 2) |Tot.a| Distribution Flow in 2030: 224,400 m*/d |

9233 m’/d

Jelma—Sbeitla ===

bl
16,667 m3/d i 205,900 18,900 m3/d 18,900 m3/d
16.667 m%/d 1 205,900 18,900 m%/d 645 me/L
1680 mg/L : V (total inflow) 400 mm dia.
== r

0 m®/d 137,300 m¥/d 81,600 m®/d

6,000 m*/d
6,000 m®/d

7,500 m®/d
10,000 m*/d

" 53100 m¥/d

"""" '| North Waterl

-
H 27733 m/d
! 51,010 m%/d
: 1600 mg/L
! 5,000 m*/d

] 5,000 m%/d

1

1

1

1

1

1

| 40,100 m?/d

1

1

0 m'/d 142,500 m’/d / 85.400 m®/d H /s_a,m m®/d 40,100 m%/d
3160 mg/L 22% 1000 mm dia. 800 mm dia. l 800 mm dia. 00+500 mm dia.
Desalination PIantI 1400mm dia. 49,700 m3/d é PK10 PK14 Sidi Salah EH |====>] Sidi Salah EB
180,000 m?/d 645 mg/L A 27% ) 16% 8% 18%
180,000 m?/d 61,700 m®/d 36,000 m*/d 18,000 m?/d 40,100 m*/d
500 mg/L 685 mg/L 762 mg/L 834 mg/L 834 mg/L
Groundwater,| 0 m3/d |Groundwater 0m%/d |G 0 m®/d
0 m3/d 0 m/d 0 m%d
2031 to 2035 (second half of Phase 2) |Tota| Distribution Flow in 2035: 270,900 m®/d |
""""""""""""""" ‘-'--'-'-T-'--'-'--'1'--'-'--'| North Waterl
33,443 mi/q 0 m/d H ! 61,443 m?/d
33443 m?/d 0 m3/d i ! 61443 m?/d
! 0 m/d \1_ ! ! 1600 mg/L
lll- 0m’/d ! 7,000 m*/d ! 7,000 m%/d
[ Jelms-sbeitla_|-===p====y ===""""+==r== > o 11000 myd | 1,000 m/d
9456 m%/d | 1 242,900 23,100 m*/d 23,100 m%/d H
15566 m®/d |} 1 242900 23100 m¥/d 697 14000 m%/d |
1680 mg/L :___ v (total inflow) 400 mm dia. H 14,000 m®/d :
[rm——————— === I
0 m®/d 160,600 m*/d 1 94,400 m*/d i 65,300 m®/d ! 50,400 m%/d
0 m¥/d 160600 m/d |} 94,400 m’/d ! 85300 m¥/d | 50,400 m’/d
3160 mg/L 22% 1000 mm dia. V 800 mm dia. WV 800 mm diasly 00+500 mm dia.
Desalination Plant| 1400mm dia. 59,200 m?/d | Pkio PK14 == sidi Salah EH |-~ ~~>] Sidi Salah EB |
200,000 m3/d 697 mg/L 4 27% 4 16% 4 8% 19%
200,000 m*/d 73,200 m%/d 43,100 m*/d 21,900 m*/d 50,400 m/d
500 mg/L \ 735 mg/L 847 mg/L \920 mg/L 920 mg/L
@ 0 m3/d Groundwater] 0 m¥/d @ 0 md/d
0m3/d 0 m/d 0m/d
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(2) FFvar2

Schematic Daigram of Transmission Flow Option 2
Note: Flows shown below are in case of full use of North Water Supply to save energy.

39,527 m3/d <== Flow of the year (2025, 2030, or 2035)
39,944 m3/d Max. Flow in the Period

1000 mm dia. < ipe Diameter

Legend:

21% <== share in total Distribution of the year =3  Proposed Pipeline
39,900 m3/d <== Distribution Flow of the year Reiforcement Pipeline
899 mg/L <== Expected TDS of the year ====3 Existing Pipeline
*: Total volume is different to summation of each volume due to rounding. 3 Groundwater
2021 to 2025 (Phase 1) Total Distribution Flow in 2025: 187,900 m*/d |
|'-'--'-'--'-'--'-'--'-'--'-'--"""""l'"""""'l'""""l North Waterl
42337 m¥/d : 3,000 m3/d : : 67,337 m*/d
42,337 m/d \: 3500 ry'/d ; i 67,387 m¥/d
1 0 m’/d I 1 1600 mg/L
4\_ 0 m/d H 6000 m*/d | 8,000 m*/d
[Jeima-sboitia_|===3=== | M=mmmmmromno o | 0ssania | 8.000 /g
449 /g | I 14708 12,100 m¥/ 15100 m¥/d ; i
11457 m®/d ! ! 147,086 12,100 m%/d 1347 me/L ! 11,000 m?/d !
1680 mg/L 1me (total inflow) 400 mm dia. 1 11,000 m¥/d 1
4,300 m®/d 91886 m®/d 1 56,186 m°/d 36,386 m°/d : 27,200 m*/d
4,600 m*/d 93.973 m*/d : 59.773 m%/d 1 36,386 m®/d | 7.200 m®/d
3160 mg/L 1000 mm dia. 800 mm dia. v / 800 mm di: : 400 mm dia.
Desalination PIantI N400mm dia. 43,100 m3/d Sidi Salah EH --->| Sidi Salah EB I
100,000 m®/d 898 mg/L A 27% N 18% N 9% 14%
100,000 m®/d 50,100 m®/d 34,600 m%/d 17,800 m®/d 27,200 m*/d
500 mg/L 1116 mg/L \301 mg/L 1379 mg/L 1379 mg/L
Groundwater| 8,400 m®/d [Groundwater | "3,800 m®/d |Groundwater | * 614 m®/d
8700 m%/d 4700 m*/d 4327 m*/d

2026 to 2030 (first half of Phase 2)

e B

|Tota| Distribution Flow in 2030:

224,400 m®/d

'| North Waterl

5,786 m®/d 1 3,000 m%/d | H 24,286 m*/d
19510 m?/d \E 3,000 1/ i i 39,510 m/d
! 0 mi/d ! ! 1600 mg/L
_ﬁ-\______g_r:ﬂ/d ! 6,000 m*/d ! 5,000 m®/d
""'"' 1 et Bou Merra [8% 1 6.000 m®/d 1 5,000 m®/d
0 m®/d 190,086 15,900 m?/d 18,900 m?/d ; !
276 m%/d 190,586 15900 m?/d 1001 me/L ! 7500 m/d
1680 mg/L (total inflow) 400 mm dia. ! 10,000 m’/d |}
I ;
4,300 m®/d 124,486 m?/d 77,186 m®/d 1 52,486 m*/d | 40,100 m?/d
4,300 m?/d 129,686 m?/d 80,986 m®/d ! /52 486 m¥/d | -{40 100 m¥/d
3160 mg/L 1000 mm di 800 mm dia. / 800 mm dia. 00+500 mm dia.
Desalination PIantI 1400mm dia. 49,700 m*/d I PK10 |-Z_9| PK14 Sidi Salah EH |==== Salah EB
180,000 m?/d 594 mg/L 4 27% ) 16% 8% 18%
180,000 m?/d 61,700 m%/d 36,000 m*/d 18,000 m?/d 40,100 m%/d
500 mg/L 792 mg/L 962 mg/L 041 mg/L 1041 mg/L
Groundwater| 8,400 m3/d | Groundwater| 3:800 m*/d 614 m%/d
8.400 m3/d 3.800 m%/d 614 m%/d
2031 to 2035 (second half of Phase 2) |Tota| Distribution Flow in 2035: 270,900 m®/d |
r----'"“'"""““"“““'"““"“I““““'“'l'“"""l North Waterl
22,786 m%/q H 3,000 m¥/d ! ! 50,786 md/d
24286 m?/d \i 3,000 m3/d ! ! 51.286 m®/d
H 0 m%/d L_ ! ! 1600 mg/L
e 0m’/d ! 7,000 m*/d : 7,000 m*/d
[_Jelma-Sbeitla |~~~ I o i 1000 m3/d | 1000 /g
0m¥/d 1 | 227,086 20,100 m®/d 23,100 m%/d H !
0m¥d | H 227,086 20,100 m%/d 985 14000 m/d |
1680 mg/L V (total inflow) 400 mm dia. 14,000 m®/d :
[rmmm—————— 4 i
4,300 m*/d 147,786 m®/d : 89,986 m*/d : 64,686 m®/d : 50,400 m3/d
4,300 m?/d 147786 m’/d | 89,986 m®/d I 64,686 m’/d ! 50,400 m%/d
3160 mg/L 22% 1000 mm dia. 800 mm dia. v 800 mm diasly 00+500 mm dia.
Desalination Plant| 1400mm dia. 59,200 m/d | Pxio PK14 == sidi Salah EH |~~~ =] Sidi Salah EB |
200,000 m%/d 661 mg/L A 27% A 16% N 8% 19%
200,000 m%/d 73,200 m%/d 43,100 m*/d 21,900 m*/d 50,400 m?/d
500 mg/L 830 mg/L 1012 mg/L \!087 mg/L 1087 mg/L
Groundwater,| 8,400 m3/d Groundwater| 3,800 m?/d Groundwater| 614 m%/d
8.400 m3/d 3.800 m®/d 614 /4
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Schematic Daigram of Transmission Flow: Option 3
Note: Flows shown below are in case of full use of North Water Supply to save energy.

39,527 m3/d <== Flow of the year (2025, 2030, or 2035)
39,944 m3/d Max. Flow in the Period

1000 mm dia. < ipe Diameter

Legend:

21% <== share in total Distribution of the year =3  Proposed Pipeline
39,900 m3/d <== Distribution Flow of the year Reiforcement Pipeline
899 mg/L <== Expected TDS of the year ====3 Existing Pipeline
*: Total volume is different to summation of each volume due to rounding. 3 Groundwater
2021 to 2025 (Phase 1) Total Distribution Flow in 2025: 187,900 m*/d |
|'-'--'-'--'-'--'-'--'-'--'-'--"'""'"l""""""l'""""l North Waterl
36,152 m®/d : 3,000 m3/d : : 61,152 m3/d
36,386 m¥/d \: 3500 ry'/d ; i 61.386 md/d
1 0 m’/d I 1 1600 mg/L
4\_ 0 m/d H 6000 m*/d | 8,000 m*/d
[Jeima-sboitia_|===3=== | M=mmmmmromno o | 0ssania | 8.000 /g
6634 m’/d | ! 147,086 12,100 m*/d 15,100 m/d 1 !
11457 m®/d ! ! 147,086 12,100 m%/d 1350 me/L ! 11,000 m?/d !
1680 mg/L 1me (total inflow) 400 mm dia. 1 11,000 m¥/d 1
4,300 m®/d 91886 m®/d 1 56,186 m°/d 36,386 m°/d : 27,200 m*/d
4,600 m*/d 93.973 m*/d : 59.773 m%/d 1 36,386 m®/d | 7.200 m®/d
3160 mg/L 1000 mm dia. 800 mm dia. v / 800 mm di: : 400 mm dia.
Desalination PIantI N400mm dia. 43,100 m3/d Sidi Salah EH --->| Sidi Salah EB I
100,000 m®/d 901 mg/L A 27% N 18% N 9% 14%
100,000 m®/d 50,100 m®/d 34,600 m%/d 17,800 m®/d 27,200 m*/d
500 mg/L 1119 mg/L 1303 mg/L 1381 mg/L 1381 mg/L
Groundwater| 8,400 m®/d [Groundwater | "3,800 m®/d |Groundwater | * 614 m®/d
8700 m%/d 4700 m*/d 4327 m*/d

2026 to 2030 (first half of Phase 2)

e B

|Tota| Distribution Flow in 2030:

224,400 m®/d

'| North Waterl

-0 m¥/d i 3000 m®/d H H 18,500 m*/d
19,786 m?/d \E 3,000 1/ i i 39.786 m/d
! 0 mi/d ! ! 1600 mg/L
_ﬁ-\______g_r:ﬂ/d ! 6,000 m*/d ! 5,000 m®/d
""'"' 1 et Bou Merra [8% 1 6.000 m®/d 1 5,000 m®/d
5786 m’/d H 190,086 15,900 m?/d 18,900 m?/d ; !
6.285 m%/d H 190,586 15,900 m%/d 1003 me/L ! 7500 m/d
1680 me/L § _ V (total inflow) 400 mm dia. ! 10,000 m’/d |}
=== mmmmmnde ;
4,300 m®/d 124,486 m?/d 77,186 m®/d 1 52,486 m*/d | 40,100 m?/d
4,300 m?/d 129,686 m?/d 80,986 m®/d ! /52 486 m¥/d | -{40 100 m¥/d
3160 mg/L 1000 mm di 800 mm dia. / 800 mm dia. 00+500 mm dia.
Desalination PIantI 1400mm dia. 49,700 m*/d I PK10 |-Z_9| PK14 Sidi Salah EH |==== Salah EB
180,000 m?/d 596 mg/L 4 27% ) 16% 8% 18%
180,000 m?/d 61,700 m%/d 36,000 m*/d 18,000 m?/d 40,100 m%/d
500 mg/L 795 mg/L 964 mg/L 042 mg/L 1042 mg/L
Groundwater| 8,400 m3/d | Groundwater| 3:800 m*/d 614 m%/d
8.400 m3/d 3.800 m%/d 614 m%/d
2031 to 2035 (second half of Phase 2) |Tota| Distribution Flow in 2035: 270,900 m®/d |
r----“'“'""""“"'“'“""""“'I“““"'“'l'""""l North Waterl
22,785 m¥/g H 3,000 m¥/d ! ! 50,785 m/d
22785 m/d \i 3,000 m3/d ! ! 50.785 m®/d
H 0 m%/d L_ ! ! 1600 mg/L
e 0m’/d ! 7,000 m*/d : 7,000 m*/d
[_Jelma-Sbeitla |~~~ I o i 1000 m3/d | 1000 /g
0m¥/d 1 | 227,086 20,100 m®/d 23,100 m%/d H !
5469 m’/d | H 227,086 20,100 m%/d 985 14000 m'/d
1680 mg/L V (total inflow) 400 mm dia. 14,000 m®/d :
[rmmm—————— 4 i
4,300 m*/d 147,786 m®/d : 89,986 m*/d : 64,686 m®/d : 50,400 m3/d
4,300 m?/d 147786 m’/d | 89,986 m®/d I 64,686 m’/d ! 50,400 m%/d
3160 mg/L 22% 1000 mm dia. 800 mm dia. v 800 mm diasly 00+500 mm dia.
Desalination Plant| 1400mm dia. 59,200 m/d | Pxio PK14 == sidi Salah EH |~~~ =] Sidi Salah EB |
200,000 m%/d 661 mg/L A 27% A 16% N 8% 19%
200,000 m%/d 73,200 m%/d 43,100 m*/d 21,900 m*/d 50,400 m?/d
500 mg/L 830 mg/L 1012 mg/L \!087 mg/L 1087 mg/L
Groundwater,| 8,400 m3/d Groundwater| 3,800 m?/d Groundwater| 614 m%/d
8.400 m3/d 3.800 m®/d 614 /4
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6.1-3 7 a1 kRO 2 OFEKEIKENR & EHE TDS BEE

Allocation of Water Source and TDS Concentrations by Reservoir (Option 1: Groundwater; maximum reduction, Jelma—Sbeitla & North; possible reduction)
Phase Actual Pre—-Construction Phase 1 Phase 2

Year| 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Available Quantity from Water Sources
North Water Transmission System| 62,208 62,813 70,589 72,144 70,243 95213 81,648 66,182 50,458 34819 128390 102,816 65,059 38,016 86,659 75,082 62,554 46,483 13,651 23,846 29,462 48,902 51,494 56,765 62,294 67,219
Jelma-Sbetla Groundwater Trans. System| 29,808 27,994 29,635 19,699 31,450 31,018 30,586 30,154 29,722 29376 28,858 28,685 21,686 21514 20,909 20,563 20,390 19,699 19,094 18,749 18,317 17,539 17,194 16,416 15,811 15,206
Groundwater in Greater Sfax| 20563 26,093 19,786 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142 25,142

Total Distribution Volume (m®/d) 112,752 116,813 120,701 117,158] 129,100 133,700 138,400 142,600 147,800 152,600 157,900 163,300 169,500 175300 181,500 187,900/ 194,900 201,900 209,200 216,800 224,400] 233200 242,400 251,400 261,000 270,900
PK11 (distribution flowk) 24,125 26,514 28,777 23,602 33,700 36,200 36,500 36,000 36,600 36,900 36,700 36,600] 37,300 38,800 41,000 43,100 44,100 45,100 46,500 48,100 49,700] 51,100 52,900 54,500 56,700 59,200]
Wells| 4,048 4,330 4,610 4,373 4,600 4,000 4,600 4,600 4,600 4,600 4,600 4,600 0 4,300 0 0 0 0 0 [ 0] 0 [ 0 0 0|
North Water, 0 0 0 0| 0 18913 4,748 1272 0 0 17777 8256| 11413 27016 48591 46,187 31010 19301 75585 8,408 9233| 17,260 21,306 28834 26738 33443
Jelma—Sbeitla Water 20,077 22,184 24,167 19,229 29,100 13,288 27,152 26,654 25222 23,876 22,358 21,185 18,086 21,514 7,909 16,713 8,890 12,599 15,844 15,899 16,667, 10,939 14,094 15,566 7,261 9,456}
Sfax Desalination| 90,000 100,000 100,000 100,000( 135000 150,000 180,000 180,000 180,000/ 180,000 180,000 180,000 200,000 200,000
Mixed Water Transmission -82,200 -114,030 -115,500 -119,800 | -130,800 -136,800 -159,900 -156,207 -156,200 | -157,100 -162,500 -169,900 -177,300 -183,700
Total 24125 26514 28777 23602 33700 36200 36500 32526 29,822 28476 44735 34041 37,300 38800 41000 43,100 44,100 45100 43500 48100 49,700, 51,100 52900 54500 56,700 59,200
TDS (mg/1) 1,609 1,648 1,974 2,257 1,882 1,802 1,856 1,886 1,908 1,919 1,800 1,861 784 935 901 933 755 698 633 637 645 653 686 723 662 697
Bou Merra (max. dist. flow*) 4,062 4,651 3,548 4,081 5,100 6,100 7,100 8,100 9,100 10,100 11,100 12,100 13,100 13,800 14,400 15,100 15,900 16,600 17,400 18,100 18,900 19,700 20,600 21,400 22300 23,100]
Wells| 4,062 4,651 3,548 4,081 4,600 4,000 3,739 4,600 4,600 4,600 4,600 4,600 0 1570 0 0 0 0 0 [ 0] 0 0 0 0 0|
North Water|
Jelma—Sbeitla Water| 0 0 0 0| 500 2,100 3,361 3,500 4,500 5,500 6,500 7,500} 0 0 0 0| 0 0 0 0 0f 0 0 0 0 0]
Mixed Water 13,100 12,230 14400  15100] 15900 16600 17,400 18100 18,900 19,700 20600 21400 22300  23,100|
Total 4,062 4,651 3,548 4,081 5,100 6,100 7,100 8,100 9,100 10,100 11,100 12,100 13,100 13,800 14,400 15,100 15,900 16,600 17,400 18,100 18,900 19,700 20,600 21,400 22300 23,100
TDS (mg/1) - 1,405 1,721 1,852 3,015 2,650 2,459 2,520 2,428 2,354 2,293 2,243 784 1,188 901 933 755 698 633 637 645 653 686 723 662 697
PK10 (max. distribution flow*) 40,845 36,374 42,089 42,824 43,400 44,000 44,600 45,300 45,900 46,500 47,100 47,700] 48,300 48,900 49,500 50,100 52,400 54,700 57,100 59,400 61,700] 64,000 66,300 68,600 70,900 73,200]
Wells 3918 8,726 8,086 8,401 8,700 8,000 8,700 8,700 8,700 8,700 8,700 8,700} 0 8,400 0 0| 0 0 0 0 0f 0 0 0 0 0]
North Water| 33714 26200 32985  33951| 32543 36000 35900 20910 18300 6,086 38400  35650| 33,000 6,000 6,000 6,000) 6,000 6,000 0 0 6,000} 6,000 6,000 6,000 6,000 7,000}
Jelma—Sbeitla Water 3213 1,448 1,018 472 0 0 0 0 0 0 0 0]
Mixed Water 69,100 101,800 101,100 104,700( 114,900 120,200 142,500 138,107 137,300 137,400 141900 148500 155000 160,600
Mixed Water Transmission 0] -53800 -67,300 -57,600 -60,600| —68500 -71500 -85400 -78,707 -81,600| -79,400 -81,600 -85900 -90,100 -94,400
Total 40,845 36,374 42,089 42,824 41,243 44,000 44,600 29,610 27,000 14,786 47,100 44,350 48,300 48,900 49,500 50,100 52,400 54,700 57,100 59,400 61,700] 64,000 66,300 68,600 70,900 73,200]
TDS (mg/I)| 1,404 1,526 1,779 2,133 1,929 1,884 1,904 2,058 2,103 2,518 1,888 1,906 1,048 1,131 940 969 797 741 633 637 685 693 723 757 697 735
PK14 (max. distribution flow*) 29515 34971 35,404 31,200 31,500 31,800 32,000 32,300 32,600 32,900 33,100 33,400] 33,700 34,000 34,300 34,600 34,900 35,200 35,400 35,700 36,000] 37,400 38,800 40,300 41,700 43,100
Wells 4,728 4,287 3,834 3,805 4,700 3,800 4,700 4,700 4,700 4,700 4,700 4,700f 0 1,500 0 0 0 0 0 0 0] 0 0 0 0 0|
North Water| 18,270 26,286 27,091 27,395 26,800 28,000 27,300 27,600 17,058 13,033 28,400 28,700] 11,000 5,000 11,000 11,000 10,000 10,000 0 7,493 7,500 14,000 14,000 14,000 14,000 14,000)
Jelma-Sbeitla Water 6,517 4,398 4,479 0] 0 0 0 0 0 0 0 Of
Mixed Water 53800 67300 57600 60600/ 68500 71,500 85400 78707 81600 79400 81600 85900 90,100 94,400
Mixed Water Transmission -31,100 -39,800 -34,300 -37,000| -43600 -46300 -50,000 -50,500 -53,100| -56,000 -56,800 -59,600 -62,400 -65300

Total 29,515 34971 35,404 31,200 31,500 31,800 32,000 32,300 21,758 17,733 33,100 33,400] 33,700 34,000 34,300 34,600 34,900 35,200 35,400 35,700 36,000] 37,400 38,800 40,300 41,700 43,100
TDS (mg/1)| 1.460 1,509 1,702 2,256 1,833 1,786 1,829 1,827 1,937 2,013 1,822 1,820 1,141 1,204 1,046 1,068 899 847 633 721 762 829 852 875 819 847

Sidi Salah EH (max dist. flows*) 14,088 14471 13817 15,248, 15,400 15,600 15,700 15,900 16,100 16,200 16,400 16,500 16,700 17,100 17,400 17,800 17,800 17,900 17,900 18,000 18,000 18,800 19,600 20,300 21,100 21,900]
Wells| 3,838 4111 3,267 4,488 4,500 3,300 4,500 4,500 4,500 4,500 4,500 4,500 0 0 0 0| 0 0 0 0 Of 0 0 0 0 0]
North Water| 10250 10360 10550  10,760( 10,900 12,300 13,700 16400 15100 15700 25400 29,000 6,000 0 8,000 8,000} 4,000 4,000 2,800 5,000 5,000} 5,000 7,000 7,000 7,000 7,000}
Jelma—Sbeitla Water
Mixed Water 31,100 39,800 34,300 37,000 43,600 46,300 50,000 50,500 53,100] 56,000 56,800 59,600 62,400 65,300
Mixed Water Transmission 2,500 -5,000 -7500 -10,000 -13,500 -17,000] -20,400 -22,700 -24,900 -27,200 ( -29,800 -32400 -34900 -37,500 -40,100| -42200 -44200 -46300 -48300 -50,400
Total 14,088 14471 13,817 15,248, 15,400 15,600 15,700 15,900 12,100 10,200 16,400 16,500 16,700 17,100 17,400 17,800 17,800 17,900 17,900 18,000 18,000 18,800 19,600 20,300 21,100 21,900
TDS (mg/1) - 1,643 1,939 1,860 2,056 1,930 1,986 1,936 1,958 1,948 1,835 1,810 1,215 1,204 1,151 1,161 958 907 684 800 834 892 934 952 897 920
Sidi Salah EB (max. dist. flow¥) 2,500 5,000 7,500 10,000 13,500 17,000 20,400 22,700 24,900 27,200 29,800 32,400 34,900 37,500 40,100] 42,200 44,200 46,300 48,300 50,400
Wells|
North Water|
Jelma—Sbeitla Water|
Mixed Water (thru §S EH) 2,500 5,000 7,500 10,000 13,500 17,000 20,400 22,700 24,900 27,200 29,800 32,400 34,900 37,500 40,100] 42,200 44,200 46,300 48,300 50,400
Total 2,500 5,000 7,500 10,000 13,500 17,000 20,400 22,700 24,900 27,200 29,800 32,400 34,900 37,500 40,100] 42,200 44,200 46,300 48,300 50,400

TDS (mg/1) 1,986 1,936 1,958 1,948 1,835 1,810 1,215 1,204 1,151 1,161 958 807 684 800 834 892 934 952 897 920
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Allocation of Water Source and TDS Concentrations by Reservoir (Option 2: Groundwater; 20% Reduction, Jelma—Sbeitla; GW 100% Reduction)

Phase Actual Pre—Construction Phase 1 Phase 2
Year| 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Available Quantity from Water Sources
North Water Transmission System| 62208 62,813 70,589 72,144 70,243 95213 81,648 66,182 50,458 34819 128390 102816 65,059 38,016 86,659 75,082 62,554 46,483 13,651 23,846 29,462 48,902 51,494 56,765 62,294 67,219
Jelma—Sbetla Groundwater Trans. System| 29,808 27994 29,635 19,699 31,450 31,018 30,586 30,154 29,722 29,376 28,858 28,685 21,686 21514 20,909 20,563 20,390 19,699 19,094 18,749 18,317 17,539 17,194 16,416 15811 15,206
Groundwater in Greater Sfax| 20563 26093 19786 25142 25142 25142 25142 25142 25142 25142 25142 25142 | 25142 25142 25142 25142 | 25142 25142 25142 25142 25142 | 25142 25142 25142 25142 25142
Total Distribution Volume (m®/d) 112,752 116813 120,701 117,158| 129,100 133,700 138400 142,600 147,800 152,600 157,900 163,300/ 169,500 175300 181500 187,900| 194900 201,900 209,200 216,800 224,400 233,200 242400 251,400 261,000 270,900]
PK11 (distribution flow) 24,125 26514 28,777 23,602 33,700 36,200 36,500 36,000 36,600 36,900 36,700 36,600 37,300 38,800 41,000 43,100 44,100 45,100 46,500 48,100 49,700 51,100 52,900 54,500 56,700 59,200
Wells| 4,048 4,330 4,610 4,373 4,600 4,000 4,600 4,600 4,600 4,600 4,600 4,600 4,300 4,600 4,300 4,300 4,300 4,300 4,300 4,300 4,300 4,300 4,300 4,300 4,300 4,300
North Water| 0 0 0 0] 0 18,913 4,748 1,272 0 0 17,777 8,256 9,979 27,016 35,591 42,337, 19,510 11,786 6,286 4,193 5,786 8,086 15,286 24,286 13,886 22,786
Jelma—Sbeitla Water]| 20,077 22,184 24,167 19,229 29,100 13,288 27,152 26,654 25222 23,876 22,358 21,185 1,572 11,457 795 449 276 0 0 0 0 0 0 0 0 0
Sfax Desalination| 90,000 100,000 100,000 100,000( 135000 150,000 180,000 180,000 180,000 180,000 180,000 180,000 200,000 200,000
Mixed Water Transmission -68,552 -104,273 -99,686 ~103986 | -114,986 -120,986 -144086 -140,393 -140,386 |-141286 -146,686 -154,086 -161486 -167,886
Total 24,125 26514 28,777 23,602 33,700 36,200 36,500 32,526 29,822 28,476 44,735 34,041 37,300 38,800 41,000 43,100 44,100 45,100 46,500 48,100 49,700 51,100 52,900 54,500 56,700 59,200
TDS (mg/I) 1,609 1,648 1,974 2,257 1,882 1,802 1,856 1,886 1,908 1,919 1,800 1,861 729 888 866 898 709 647 596 585 594 606 642 683 622 661
Bou Merra (max. dist. flow*) 4,062 4,651 3,548 4,081 5,100 6,100 7,100 8,100 9,100 10,100 11,100 12,100 13,100 13,800 14,400 15,100 15,900 16,600 17,400 18,100 18,900 19,700 20,600 21,400 22,300 23,100}
Wells| 4,062 4,651 3,548 4,081 4,600 4,000 3,739 4,600 4,600 4,600 4,600 4,600 3,000 3,500 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
North Water|
Jelma—Sbeitla Water]| 0 0 0 0) 500 2,100 3,361 3,500 4,500 5,500 6,500 7,500 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mixed Water 10,100 10300 11,400 12,100 12900 13600 14400 15100  15900( 16,700 17,600 18400 19,300 20,100}
Total 4,062 4,651 3,548 4,081 5,100 6,100 7,100 8,100 9,100 10,100 11,100 12,100 13,100 13,800 14,400 15,100 15,900 16,600 17,400 18,100 18,900 19,700 20,600 21,400 22,300 23,100}
TDS (mg/I) - 1,405 1,721 1,852 3,015 2,650 2,459 2,520 2,428 2,354 2,293 2,243 1,286 1,464 1,344 1,347 1,171 1,101 1,038 1,012 1,001 995 1,008 1,030 964 985
PK10 (max. distribution flows) 40,845 36,374 42,089 42,824 43,400 44,000 44,600 45,300 45,900 46,500 47,100 47,700 48,300 48,900 49,500 50,100 52,400 54,700 57,100 59,400 61,700 64,000 66,300 68,600 70,900 73,200
Wells| 3918 8,726 8,086 8,401 8,700 8,000 8,700 8,700 8,700 8,700 8,700 8,700 8,400 8,700 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400 8,400
North Water| 33714 26,200 32,985 33,951 32,543 36,000 35,900 20,910 18,300 6,086 38,400 35,650 30,834 6,000 6,000 6,000 6,000 6,000 0 0 6,000 6,000 6,000 6,000 6,000 7,000
Jelma—Sbeitla Water]| 3213 1,448 1,018 472 0 0 0 0 0 0 0 0|
Mixed Water 58,452 93973 88,286 91,886| 102,086 107,386 129,686 125293 124,486 124586 129,086 135686 142,186 147,786
Mixed Water Transmission 0| -49,386 -59773 -53,186 -56,186 | -64086 -67,086 -80986 -74,293 77,186 | -74986 -77,186 -81,486 -85686 —89,986
Total 40,845 36,374 42,089 42,824 41,243 44,000 44,600 29,610 27,000 14,786 47,100 44,350 48,300 48,900 49,500 50,100 52,400 54,700 57,100 59,400 61,700 64,000 66,300 68,600 70,900 73,200
TDS (mg/1)| 1,404 1,525 1,779 2,133 1,929 1,884 1,904 2,058 2,103 2,518 1,888 1,906 1,213 1,109 1,097 1,116 932 867 752 747 792 803 829 858 796 830
PK14 (max. distribution flow*) 29,515 34971 35,404 31,200 31,500 31,800 32,000 32,300 32,600 32,900 33,100 33,400 33,700 34,000 34,300 34,600 34,900 35,200 35,400 35,700 36,000 37,400 38,800 40,300 41,700 43,100
Wells| 4728 4,287 3,834 3,805 4,700 3,800 4,700 4,700 4,700 4,700 4,700 4,700| 3,800 4,700 3,800 3,800 3,800 3,800 3,800 3,800 3,800 3,800 3,800 3,800 3,800 3,800
North Water| 18270 26,286 27,091 27,395 26,800 28,000 27,300 27,600 17,058 13,033 28,400 28,700 11,000 5,000 11,000 11,000 10,000 10,000 0 7,493 7,500 14,000 14,000 14,000 14,000 14,000
Jelma—Sbeitla Water]| 6,517 4,398 4,479 0] 0 0 0 0 0 0 0 0|
Mixed Water 49,386 59,773 53,186 56,186 64,086 67,086 80,986 74,293 77,186 74,986 77,186 81,486 85,686 89,986
Mixed Water Transmission -30486 -35473 -33686 -36386| -42986 -45686 -49,386 -49886 -52486 | -55386 -56,186 -58986 -61786 64,686
Total 29,515 34,971 35,404 31,200 31,500 31,800 32,000 32,300 21,758 17,733 33,100 33,400 33,700 34,000 34,300 34,600 34,900 35,200 35,400 35,700 36,000 37,400 38,800 40,300 41,700 43,100}
TDS (mg/l)| 1,460 1,509 1,702 2,256 1,833 1,786 1,829 1,827 1,937 2,013 1,822 1,820 1,395 1,283 1,294 1,301 1,126 1,066 860 929 962 1,020 1,036 1,051 992 1,012
Sidi Salah EH (max dist. flow*) 14,088 14,471 13817 15,248 15,400 15,600 15,700 15,900 16,100 16,200 16,400 16,500 16,700 17,100 17,400 17,800 17,800 17,900 17,900 18,000 18,000 18,800 19,600 20,300 21,100 21,900
Wells| 3,838 4111 3,267 4,488 4,500 3,300 4,500 4,500 4,500 4,500 4,500 4,500 614 4,327 614 614 614 614 614 614 614] 614 614 614 614 614)
North Water| 10,250 10,360 10,550 10,760 10,900 12,300 13,700 16,400 15,100 15,700 25,400 29,000 6,000 0 8,000 8,000 4,000 4,000 2,800 5,000 5,000 5,000 7,000 7,000 7,000 7,000
Jelma—Sbeitla Water]|
Mixed Water 30,486 35,473 33,686 36,386 42,986 45,686 49,386 49,886 52,486 55,386 56,186 58,986 61,786 64,686}
Mixed Water Transmission -2,500 -5,000 -7,500 -10000 -13500 -17,000( -20,400 -22,700 -24900 -27,200 | -29,800 -32400 -34900 -37,500 -40,100 | -42200 -44,200 -46,300 -48,300 -50,400
Total 14,088 14471 13817 15,248 15,400 15,600 15,700 15,900 12,100 10,200 16,400 16,500 16,700 17,100 17,400 17,800 17,800 17,900 17,900 18,000 18,000 18,800 19,600 20,300 21,100 21,900
TDS (mg/I) - 1,643 1,939 1,860 2,056 1,930 1,986 1,936 1,958 1,948 1,835 1,810 1,457 1,487 1,379 1,379 1,192 1,134 926 1,014 1,041 1,089 1,118 1,128 1,072 1,087
Sidi Salah EB (max. dist. flow*) 2,500 5,000 7,500 10,000 13,500 17,000 20,400 22,700 24,900 27,200 29,800 32,400 34,900 37,500 40,100 42,200 44,200 46,300 48,300 50,400
Wells|
North Water|
Jelma—Sbeitla Water|
Mixed Water (thru SS EH) 2,500 5,000 7,500 10,000 13,500 17,000 20,400 22,700 24,900 27,200 29,800 32,400 34,900 37,500 40,100 42,200 44,200 46,300 48,300 50,400
Total 2,500 5,000 7,500 10,000 13,500 17,000 20,400 22,700 24,900 27,200 29,800 32,400 34,900 37,500 40,100 42,200 44,200 46,300 48,300 50,400
TDS (mg/I) 1,986 1,936 1,958 1,948 1,835 1,810 1,457 1,487 1,379 1,379 1,192 1,134 926 1,014 1,041 1,089 1,118 1,128 1,072 1,087




KB /KHEHE TDSEE : 7 a1

Allocation of Water Source and TDS Concentrations by Reservoir
(Option 1: Groundwater; maximum reduction, Jelma-Sbeitla & North; possible

reduction)

TDS Concentration of Each Reservoir

TDS(mg/1) Phase 1
Reservoir 2020 2021 2022 2023 2024 2025
PK11 1,800 1,861 784 935 901 933
Bou Merra 2,293 2,243 784 1,188 901 933
PK10 1,888 1,906 1,048 1,131 940 969
PK14 1,822 1,820 1,141 1,204 1,046 1,066
Sidi Salah EH 1,835 1,810 1,215 1,204 1,151 1,161
Sidi Salah EB 1,835 1,810 1,215 1,204 1,151 1,161
Highest TDS 2,293 2,243 1,215 1,204 1,151 1,161
Lowest TDS 1,800 1,810 784 935 901 933
Highest/Lowest 127% 124% 155% 129% 128% 124%
Desalination Q 0 0| 90,000 100,000{ 100,000 100,000
TDS(mg/1) Phase 2-1
Reservoir 2026 2027 2028 2029 2030
PK11 755 698 633 637 645
Bou Merra 755 698 633 637 645
PK10 797 741 633 637 685
PK14 899 847 633 721 762
Sidi Salah EH 958 907 684 800 834
Sidi Salah EB 958 907 684 800 834
Highest TDS 958 907 684 800 834
Lowest TDS 755 698 633 637 645
Highest/Lowest 127% 130% 108% 126% 129%
Desalination Q 135,000/ 150,000 180,000| 180,000/ 180,000
TDS(mg/1) Phase 2-2
Reservoir 2031 2032 2033 2034 2035
PK11 653 686 723 662 697
Bou Merra 653 686 723 662 697
PK10 693 723 757 697 735
PK14 829 852 875 819 847
Sidi Salah EH 892 934 952 897 920
Sidi Salah EB 892 934 952 897 920
Highest TDS 892 934 952 897 920
Lowest TDS 653 686 723 662 697
Highest/Lowest 137% 136% 132% 136% 132%
Desalination Q 180,000/ 180,000 180,000| 200,000/ 200,000

6.1-8

< 1,215
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< 952

< 137%



KB /KHEHE TDSEE : 7Y 32

Allocation of Water Source and TDS Concentrations by Reservoir

(Option 2: Groundwater; 20% Reduction, Jelma-Sbeitla; GW 100% Reduction)

TDS Concentration of Each Reservoir

TDS(mg/1) Phase 1
Reservoir 2020 2021 2022 2023 2024 2025
PK11 1,800 1,861 729 888 866 898
Bou Merra 2,293 2,243 1,286 1,464 1,344 1,347
PK10 1,888 1,906 1,213 1,109 1,097 1,116
PK14 1,822 1,820 1,395 1,283 1,294 1,301
Sidi Salah EH 1,835 1,810 1,457 1,487 1,379 1,379
Sidi Salah EB 1,835 1,810 1,457 1,487 1,379 1,379
Highest TDS 2,293 2,243 1,457 1,487 1,379 1,379
Lowest TDS 1,800 1,810 729 888 866 898
Highest/Lowest 127% 124% 200% 168% 159% 154%
Desalination Q 0 0 90,000( 100,000 100,000 100,000
TDS(mg/1) Phase 2-1
Reservoir 2026 2027 2028 2029 2030
PK11 709 647 596 585 594
Bou Merra 1,171 1,101 1,038 1,012 1,001
PK10 932 867 752 747 792
PK14 1,126 1,066 860 929 962
Sidi Salah EH 1,192 1,134 926 1,014 1,041
Sidi Salah EB 1,192 1,134 926 1,014 1,041
Highest TDS 1,192 1,134 1,038 1,014 1,041
Lowest TDS 709 647 596 585 594
Highest/Lowest 168% 175% 174% 173% 175%
Desalination Q | 135,000 150,000 180,000 180,000 180,000
TDS(mg/1) Phase 2-2
Reservoir 2031 2032 2033 2034 2035
PK11 606 642 683 622 661
Bou Merra 995 1,008 1,030 964 985
PK10 803 829 858 796 830
PK14 1,020 1,036 1,051 992 1,012
Sidi Salah EH 1,089 1,118 1,128 1,072 1,087
Sidi Salah EB 1,089 1,118 1,128 1,072 1,087
Highest TDS 1,089 1,118 1,128 1,072 1,087
Lowest TDS 606 642 683 622 661
Highest/Lowest 180% 174% 165% 172% 165%
Desalination Q | 180,000/ 180,000 180,000 200,000 200,000

6.1-9

1,487

200%

1,192

175%

1,128

180%
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Tunis, December 12, 2014.

To the attention of the Governor of Sfax

Subject : - Seawater desalination plant construction project with a capacity of 200,000 mS/d in the
Grand Sfax.

- Connection of the desalination station to the HV power network of STEG
PJ: -Annex N°1 : Preliminary outline of the high voltage power line,
-Annex N°2: Survey form (comments and questions),

-Annex N°3: Project’s key components.

Greetings,

In the framework of reinforcing the drinking water supply throughout the Grand Sfax, SONEDE has
planned a construction project of a seawater desalination station with a capacity of 100,000 m?/d
for the first phase. Electrical power required for the Project’s different components will be
transferred by means of a high voltage electrical line that will be built by STEG.

We would like to inform you that STEG is currently preparing all studies required for the choice of
the high voltage power line’s outline, which will feed power to the desalination station. Once all
details are determined, an impact study covering the desalination plant and the high voltage line
will be conducted by a specialized Consultant. In the course of this impact study, an open-to-the
public information day will be held to explain the project’s details and mainly the part related to the

connection of the desalination plant to the HV power network.

Nevertheless, in order to provide preliminary information to concerned populations, we are
summarizing below the project’s key components (Annex 3) and we ask you to please share with us
your comments or possible questions about these components, according to the Survey Form
attached herewith (Annex 2).

In order to reflect all different statements and opinions about the Project and those that will be

collected during the impact study, we hope to receive your answer in the near future.

Please accept Mr. Governor our best regards.

Studies Central Manager

Adnen BOUBAKER
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(Attached 1) STEG Transmission line
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Annex 2 Comments and questions concerning the Desalination Plant in Sfax

Recipient: Sfax Agency, SONEDE
To the kind attention of Mr. Youssef Shel (email: y.shel@sonede.com.tn, fax: 74297335)
Or Mr. Charfeddine Sliti (email: c.sliti@sonede.com.in, fax: 71494185)

My comments about the Project of the Plant and the construction of the high voltage

transmission line are the following:

Ol have the following comment:

Ol don’t have any comment

O have the following question:

Ol have no question

Date:. December ..., 2014
Name : M/MS....coooviiiiiiiiiieen,
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Annex 3
Seawater Desalination Plant Construction Project of Sfax

Key Components:

1 Desalination Installations
1.1 Components
- Seawater Desalination Plant
+ Transmission pipelines (from the plant to water tanks)
1.2 Desalination Plant
+ Ultimate Capacity: 200,000m3/day (phase | , 100,000m3/day)
+ Location: Sfax Governorate, Delegation of Agareb, on the shore across from British Gas
1.3 Expected Results
+ Increase the quantity of drinking water
+ Improve the quality of drinking water
1.4 Expected operation date
+ In the course of 2020
2 Power Installations
2.1 Required power: 40MW (phase | , 20MW)
2.2 Supply method (under study)
+ The required power will be transmitted up to the Plant by means of a high voltage line
from STEG's existing electrical lines (existing 150 kV line starting from Sfax towards the
West)
3 - Impacts induced by the high voltage line and compensation method
3.1 Expected impacts
+ The outline of the high voltage line has not been determined yet ; however the line will
likely be oriented towards the North on an approximate distance of 16 km to join existing
lines. The line will be mainly crossing olive groves, and no significant impact on buildings

is expected (the temporary outline is shown in the Annex).
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3.2 Compensation method
- Nearly 40 electrical towers will be required for the line construction. The acquisition of
lands required for the installation of electrical towers will be carried out by STEG.
- Compensations for the acquisition of lands will be carried out according to the Tunisian

Law which is in compliance with the Donor’s guidelines in this regard.

4 Comments on this document
4.1 Please fill in the attached Annex 2 to share your possible comments and questions. If you
have no comment and no question, please fill in the attached Annex 2 with the statements:
“No Comments, No questions”.
4.2 Recipient: SONEDE, Sfax Regional Department or Desalination and Environment
Department.

4.3 Deadline: December 31, 2014

Annex 2 related to comments may be filled in by the regional and local authorities (Delegation,
Equipment, telecoms, ONAS ...) or any other person that is likely to be affected by the passage of the

high voltage power line.
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Sfax Sea Water Desalination Plant Construction Project in the Republic of Tunisia
Terms of Reference on Consulting Service

1. Background

One half of Tunisia belongs to semi-dry climate. The annual average of the rainfall is about a little less
than 500mm. Consequently, groundwater contributes to about 40% of water intake. The water supply
system in Tunisia has been developed in accordance with an economic growth of 4% in average during
the last 15 years. The service area of water supply covers 97.8% in total, i.e. 100% of urban areas, 93.4%
of rural areas (SONEDE, 2012). In Tunisia, the Ministry of Agriculture defines the water sector policy.
Water supply in rural area is based on the communal faucet method and is operated by the Ministry of
Agriculture. SONEDE (Société Nationale d'Exploitation et de Distribution des Eaux) is responsible for
water supply in urban areas and in some rural areas using individual supply systems including water
supply for domestic use and development, and the maintenance of conveyance and transmission systems.

Greater Sfax is the second largest city in Tunisia with an approximate population of about 621000. Water
supply volume amounts to about 190,000m*/day for SONEDE’s coverage area with a served population
of about 810,000 in 2012. Because of rapid increase in population at 1.37% per annum over the last ten
years, it is projected that serious water shortage will happen in 2018, and the development of a new water
source is requested. Greater Sfax currently relies on groundwater in the central-western region for its
water supply. However, it is projected that water supply from the region will be decreased in order to
spare groundwater resources in the central-western regions and the increase of demand in the region. In
order to cope with this situation, it is requested to develop water resource only for Sfax governorate and
to provide related infrastructure. SONEDE studied the construction of a sea water desalination plant in
Sfax in the feasibility study for water supply in south regions conducted in 2005.

SONEDE also prepared the Strategic Plan in 2013 to enhance water supply capacity and to improve
water quality by 2030. In the plan, the Sfax Desalination Plant Construction Project was planned. In this
framework, the preparatory survey was conducted with JICA funding. Based on the survey, this project
was formulated.

2. Obijectives of Consulting Services

The objective of the consulting services is to provide design, evaluation of bids, and construction
supervision ensuring the design and the construction quality and fairness, and achieving the efficient
project implementation.

3. Scope of Consulting Services

The scope of consulting services on Sfax Sea Water Desalination Plant Construction Project in the
Republic of Tunisia cover designing, tender assistance, and management of construction services for 7
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lots and eight (08) contracts. Each lot is explained below followed by a description of services to
provide:

(1) Project Component
The project consists of 7 lots. Each lot is explained as follows:

i) Lot 1: Construction of the Seawater Desalination Plant

(a) Sea Water Desalination Plant
al) Land Acquisition: Approximately 20ha
a2) Desalination Method: Reverse Osmosis Membrane Method (RO)
a3) Treated Water: 100,000m*/d
a4) RO Units: 25,000m*/day x 4 units
a5) Transmission Pump Facility 100,000m%/d
a6) Required Electricity: Approximately 20MVA

(b) Sea Water Intake Pipe
bl) Intake Volume: 222,200m*/d (capable of flowing 444,400 m%d for Phase 2)
b2) Pipe Material: HDPE
b3) ©2000mm x 2 (HDPE), L=3.6km (Buried Pipe: 3.2 km offshore, and 0.4 km onshore))
b4) Transmission pump facility 100,000 m%d
b5) Submerged Water Intake Tower 2 units

(c) Brine Effluent Pipe
cl) Effluent Volume: 122,000m*/d (capable of flowing 244,000 m*/d for Phase 2)
c2) Pipe Material: HDPE
c3) ¢1800mm, L=4.4km (Buried Pipe: 4.0 km offshore, 0.4 km onshore))
c4) Submerged Water Effluent Tower 1 unit

ii) Lot 2: Procurement of Pipes

(a) Procurement of Pipe for Transmission to be installed for Lot 4
al) Pipe Material: Ductile Cast Iron Pipe
a2) ¢1400mm: L=26.1km (Desalination Plant - PK11 Reservoir)
a3) ¢1000mm: L=6.1km (PK10 Reservoir)
a4) ¢800mm: L=4.8km (PK10 Reservoir—PK14 Reservoir)
a5) ¢800mm: L=9.4km (PK14 Reservoir— Sidi Salah EH Reservoir)
a6) ¢400mm: L=2.9km (PK11 Reservoir—Bou Merra Reservoir)

This lot can be subject of two contracts (sub-lot 2.1 and sub-lot 2.2)

iii) Lot 3: Procurement of Valves and Other Equipment
(a) Procurement of valves and other equipment to be installed for Lot 4

iv) Lot 4: Installation of Pipeline including valves and other equipment
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(a) Construction of Transmission Pipeline and valves whose materials are procured through Lot 2 and
Lot 3.
(b) Construction of One-Way Surge Tanks or other anti—water-hnammer equipment
bl) Desalination Plant Site - PK11 Reservoir
Tank dimension: diameter 10m x height 15m, site: 20m x 30m x 2 locations

v) Lot 5: Construction of Reservoir
(a) Construction of Reservoir
al) Capacity of 5,000m? existing precinct of Bou Merra Reservoir
(b) Construction of Receiving and Mixing Chambers

bl) PK11: 9.0Wx150Lx5.0D
b2) Bou Merra: 4.0W x 3.0Lx5.0D
b3) PK10: 7.0W x 10.0L x 5.0D
b4) PK14: 7.0W x 7.0L x 5.0D

b5) Sidi Salah EH: 6.0W x 5.0L x 5.0D
(internal dimension; W: width, L: length, D: water depth; unit: m)

vi) Lot 6: Construction of Pumping Stations
(a) Pumping Station
al) Relay Pumping Station: 3 (in PK10, PK11, and PK14 Reservoir Sites)

vii) Lot 7: Power Transmission Construction and Power Connection Works(Executed by STEG)

(a) Construction of electrical power supply facility necessary for the Sea Water Desalination Plant
al) power line
a2) power line tower
a3) facility for transformation of energy
a4) other necessary facilities

(b) Electrical power connection work (pumping stations of Pk10, Pk11 and Pk14)

(c) Assistance for the installation of Sea Water Desalination Plant electrical facility

The Consultants shall include the following items as subjects in their engineering works required for the
facilities stipulated in (1) Project Component:
(a) Associated reservoirs, all piping, valves, special parts, pumping mains, overflow pipeline, scour
pipes etc. in construction of pumping stations;
(b) Associated inlet chamber, over flow pipeline, pumping main and other ancillary structures in
construction of pumping stations;
(c) Roads and other networks, street lighting, water supply, sanitation, fencing compound wall, etc.,
within the premises of the water treatment plant and reservoirs; and
(d) River/Canal crossings, pipe supports, cradle support, thrust and anchor blocks, valve chambers,
road crossings, fabrication of manholes, expansion joints, and installation of valves along the
outline.
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(2) Detailed description of the consulting services

Design and preparation of bidding documents

1)

2)

3)

The Consultant shall perform the duties for designing and preparation of the bidding documents
according to contracts to be signed between SONEDE and the Consultant. The conceptual design
for Lots 1 and 6, and the detailed design for Lots 2 to 5 and Lot 7 shall be performed by the
responsibility of the Consultant. Standard Bidding Documents of JICA shall be applied for
International Competitive Bidding. The Consultant shall function with the authorities and
responsibilities of the Engineer in case it is provided in this Project’s Contract Documents. In this
context, the Consultant shall;

a) Prepare hydraulic, structural, mechanical and electrical systems designs;

b) Prepare specifications for civil works, mechanical and electrical equipment, including
instrumentation, control and regulation systems;

c) Prepare tender drawings for civil work;

d) Prepare general arrangement drawings incorporating equipment layout, piping layout and
instrumentation and control schemes for tender purpose;

e) Prepare technical specifications for electrical drawings such as single line diagrams,
equipment layout, cable networks layout, and lighting networks layout;

f)  Prepare cost estimate for civil works and mechanical and electrical equipment and works;

g) Prepare process flow sheets, process design, process criteria, hydraulic diagram and design;
civil and structural design criteria, mechanical and electrical and instrumentation system
requirements;

h) Conduct surge suppression studies and recommend appropriate surge protection system; and

i)  Design arrival hydraulic structures and calculation of needs.

The Consultant shall carry out process design and engineering studies for Lot 1 including the

following:

a) Prepare conceptual design (i.e. process, hydraulic, mechanical and electrical equipment
designs);

b) Prepare specifications;

c) Prepare sea water desalination plant flow chart with its different levels;

d) Prepare sea water desalination plant preliminary hydraulics with control levels;

e) Prepare sea water desalination plant implantation plans; and

f)  Prepare process and hydraulic designs, parameters, structural design criteria, mechanical and
electrical system requirements.

The Consultants shall provide assistance in Pre-Qualification (PQ) for Lot 1 (based on the JICA’s
standard document related to prequalification). The Consultant shall assist SONEDE to;

a) Define technical and financial requirements, capacity and/or experience for PQ criteria taking

into consideration technical features of the Project;
b) Prepare PQ documents in accordance with the Standard Prequalification Documents under
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Japanese ODA Loans;

Carry out PQ announcement, addendum/corrigendum, and clarifications to bidders’ queries;
Evaluate PQ applications in accordance with the criteria set forth in PQ documents; and
Prepare a PQ evaluation report for approval by the competent committee.

4) The Consultants shall provide assistance in preparation of bidding documents. The Consultant
shall assist SONEDE to;

a)

b)

Prepare bidding documents in accordance with the latest version of Standard Bidding
Documents under Japanese ODA Loans for Procurement (“PLANT” for Lots 1 and 6,
“GOODS” for Lot 2, “WORKS” for Lots 4 and 7), together with all relevant technical
document such as specifications, drawings and other documents, which are prepared during
the detailed design period; and

Prepare bidding documents which include i) the clauses that the Contractors is to comply with
the requirement of the Environmental Management Plan (EMP) and JICA Guidelines for
environmental and social considerations (April 2010) (JICA Environmental Guidelines), ii)
the specification clearly stipulating the safety requirements in accordance with the
laws and regulations in Tunisia, relevant international standards (including
guidelines of international organization), if any, and also in consideration of “the
Guidance for the Management of Safety for Construction Works in Japanese ODA
Projects of JICA,” iii) the requirement to furnish a safety plan to meet the safety
requirements, iv) the requirement for the personnel for key positions to include an
accident prevention officer, and v) the requirement to submit method statements of
safety to SONEDE and the consultant at the construction stage.

Tendering Assistance

The Consultants shall provide assistance to the tendering procedure listed below in accordance with
the JICA Guidelines for Procurement under Japanese ODA Loans (April 2012). The Consultant shall

assist SONEDE to;

a) Carry out issuing bid advertising, conducting pre-bid conferences, issuing codicils, and
clarifications to bidders’ inquiries;

b) Evaluate bids in accordance with the criteria set forth in the bidding documents. In such
evaluation, the Consultant shall carefully confirm that bidders’ submissions in their technical
proposal including, but not limited to, site organization, mobilization schedule, method
statement, construction schedule, safety plan, and EMP have been prepared in harmony each
other and will meet such requirements set forth in applicable laws and regulations,
specifications and other parts of the bidding documents;

c) Prepare bid evaluation reports for approval of the competent committee;

d) Carry out contract negotiation by preparing agenda and facilitating negotiations including
preparation of minutes of negotiation meeting; and

e) Prepare a draft and final contract agreement.
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Construction Supervision

1) Lotsland 6
The Consultant shall perform his duties during the implementation period of the contracts to be
executed by SONEDE and the Contractors (Lots 1 and 6). In this context, the Consultant shall;

a)

b)
c)
d)
e)
f)

9)

h)

Act as SONEDE’s Representative to execute construction supervision and contract
administration services in accordance with the power and authority to be delegated by
SONEDE;

Provide assistance to SONEDE concerning variations and claims which are to be
ordered/issued at the initiative of SONEDE;

Advise SONEDE on resolution of any dispute with the Contractors;

Issue instructions, approvals and notices as appropriate;

Provide recommendations to SONEDE for acceptance of the Contractor’s performance
security, advance payment security and required insurances;

Assess adequacy of all inputs such as materials, labor and equipment provided by the
Contractors;

Check and approve the Contractors’ method of work, including site organization, program of
performance, quality assurance system, safety plan and environmental monitoring plan so that
the requirements set forth in the applicable laws and regulations, the specifications or other
parts of the contract are to be duly respected;

Monitor as appropriate physical and financial progress, and take appropriate action to
expedite progress if necessary, so that the time for completion set forth in the contract will be
duly respected;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue
any necessary clarifications or instructions;

Review and approve the Contractor’s design for the works to be constructed, working
drawings, shop drawings and drawings for temporary works;

Liaise with the appropriate authorities to ensure that all the affected utility services are
promptly relocated;

Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract;

Organize, as necessary, management meetings with the Contractors to review the
arrangements for future work. Prepare and deliver minutes of such meetings to SONEDE and
the Contractors;

Supervise the works so that all the contractual requirements are met by the Contractor,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by the Contractor is duly
assigned at the project site;

Supervise field tests, sampling and laboratory test to be carried out by the Contractors;

Inspect construction methods, equipment to be used, workmanship at the site, and attend
factory inspection and manufacturing tests in accordance with SONEDE’s Requirements;
Verify payment applications submitted by the Contractor;

Coordinate the works among different contractors employed for the Project;
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2)

Modify the Employer’s Requirements as may be necessary in accordance with the actual site
conditions, and issue variation orders with the approval of SONEDE (including necessary
actions in relation to the works performed by other contractors working for other projects or
other facility operators, if any);

t) Carry out timely reporting to SONEDE for any inconsistency in executing the works and
suggesting appropriate corrective measures to be applied,;

u) Inspect, verify and comment on claims issued by the Contractors;

v) Supervise Pre-commissioning carried out by the Contractors, check and comment on the
Contractor’s Pre-commissioning report, and suggest the Completion Certificate as specified in
the contract;

w) Supervise Commissioning and Guarantee Test carried out by the Contractors, check and
comment on the Contractor’s report on the Commissioning and Guarantee Test, and suggest
the Operational Acceptance Certificate as specified in the Contract;

X)  Provide periodic inspection services during defect liability period and if any defects are noted,
instruct first SONEDE and second the Contractors to rectify;

y) Check and suggest the approval of as-built drawings prepared by the Contractors; and

z) Check and suggest the approval of the operation and maintenance manual prepared by the
Contractor.

Lots 4 and 5

The Consultant shall perform his duties during the contract implementation period of the contracts
to be executed by SONEDE and the Contractors (Lots 4 and 5). In this context, the Consultant
shall;

a)

b)
c)
d)
e)
f)

9)
h)

)

Act as SONEDE’s Representative to execute construction supervision and contract
administration services in accordance with the power and authority delegated by SONEDE;
Provide assistance to SONEDE concerning variations and claims which are to be
ordered/issued at the initiative of SONEDE;

Advise SONEDE on resolution of any dispute with the Contractor;

Issue instructions and notices, and suggest approvals as appropriate;

Provide recommendation to SONEDE for acceptance of the Contractors’ safety plan,
performance security, advance payment security and required insurances;

Evaluate compliance of all inputs such as equipment, working staff, and materials provided
by the Contractors;

Provide commencement order to the Contractors;

Check and approve the Contractors’ method of work, including site organization, program of
performance, quality assurance system, safety plan, method statement of safety and
environmental monitoring plan so that the requirements set forth in the applicable laws and
regulations, the specifications or other parts of the contract are to be duly respected;

Regularly monitor physical and financial progress, and take appropriate action to expedite
progress if necessary, so that the time for completion set forth in the contract will be duly
respected by the Contractor;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue
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n)

0)

y)
2)

aa)

any necessary clarifications or instructions. Issue further drawings and give instructions to the
Contractors for any works which may not be sufficiently detailed in the contract documents, if
any;

Review and approve the Contractor’s working drawings, shop drawings and drawings for
temporary works;

Liaise with the appropriate authorities to ensure that all the affected utility services are
promptly relocated;

Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract;

Organize, as necessary, management meetings with the Contractors to review the
arrangements for future work. Prepare and deliver minutes of such meetings to SONEDE and
the Contractors;

Supervise the works so that all the contractual requirements are met by the Contractors,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by the Contractors is duly
assigned at the project site. Require the contractors to take appropriate remedies if any
questions are recognized regarding the safety measures;

Supervise field tests, sampling and laboratory test to be carried out by the Contractors;

Inspect the construction method, equipment to be used, workmanship at the site, and attend
shop inspection and manufacturing tests in accordance with the specifications;

Survey and measure the work output performed by the Contractors verify statements
submitted by the Contractor and issue payment certificates such as interim payment
certificates and final payment certificate as specified in the contract;

Coordinate the works among different contractors employed for the Project;

Modify the designs, technical specifications and drawings, relevant calculations and cost
estimates as may be necessary in accordance with the actual site conditions, and issue
variation orders (including necessary actions in relation to the works performed by other
contractors working for other projects, if any);

Carry out timely reporting to SONEDE for any inconsistency in executing the works and
suggesting appropriate corrective measures to be applied,;

Inspect, verify and approve or disapprove claims issued by the parties to the contract (i.e.
SONEDE and Contractors) in accordance with the civil works contract;

Perform the inspection of the works, including Test on Completion, and to issue certificates
such as the Taking-Over Certificate, Performance Certificate as specified in the contract;
Supervise the preliminary operation conducted by the Contractors, check and approve the
initial operation report issued by the Contractors and issue the completion report as specified
in the Contract;

Supervise commissioning and carry out tests during the commissioning, if applicable;

Provide periodic and/or continuous inspection services during defects notification period and
if any defects are noted, instruct the Contractors to rectify;

Prepare as-build drawings for the parts of the works constructed in accordance with the
design provided by SONEDE;

ab) Check and certify as-built drawings for the parts of the works designed by the Contractors, if
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any; and

ac) Prepare an operation and maintenance manual for the works constructed in the Project.

3) Lot7
The Consultant shall perform the following tasks throughout the execution of the Contract
between SONEDE and STEG (Lot 7). In this regard, the Consultant shall;

a)
b)

Monitor the progress of works carried out by STEG; and
Coordination with STEG.

Safety measures
The Consultants shall;

a)

b)

Review the safety plans submitted by the contractors securing the safety during the
construction. (Refer to Paragraph (2), Section 4.02 Scope of the Project and of the Consulting
Services of the Guidelines for the Employment of Consultants under Japanese ODA Loans,
March 2009), and require them to submit the revision if necessary; and

Confirm that an accident prevention officer proposed by the contractor is duly assigned at the
project site during the supervision of the construction works and ensure the work is carried
out according to the safety plan as well as the safety measures prescribed in the Program. If
Consultants recognize any questions regarding the safety measures in general including the
ones mentioned above, the Consultants shall requires the contractors to make appropriate
improvements.

Facilitation of implementation of Environmental Management Plan (EMP) and Environmental

Monitoring Plan (EMoP)

The Consultant shall;

a)
b)

c)

d)

e)
f)

9)

h)

Update EMP as appropriate;

Assist SONEDE in dissemination and explanation of additionally confirmed and identified
environmental issues to public including holding public consultations;

During the preparation of bidding documents, clearly identify environmental responsibilities
as explained in the EIA and EMP;

Assist SONEDE to review the Construction Contractor’s Environmental Program to be
prepared by the contractor in accordance with EMP, relevant plans and JICA Environmental
Guidelines and to make recommendations to SONEDE regarding any necessary amendments
for its approval,

Assist SONEDE to implement the measures identified in the EMP;

Monitor the effectiveness of EMP and negative impacts on environment caused by the
construction works and provide technical advice, including a feasible solution, so that
SONEDE can improve situation when necessary;

Assist SONEDE in monitoring the compliance with conditions stated in the Environmental
Permit Certification (EPC) and the requirements under EMP and JICA Environmental
Guidelines;

Assist SONEDE in the capacity building of SONEDE staff on environmental management
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through on-the-job training on environmental assessment techniques, mitigation measure
planning, supervision and monitoring, and reporting.

Technology transfer

The Consultant shall carry out the technology transfer as an important aspect in design and
supervision works. The Consultant shall provide the opportunity to SONEDE officers and staffs to be
involved in the working team of the Consultant during the designing, contract administration and
supervision works for their capacity building wherever possible. If requested by SONEDE, the
Consultant shall brief and demonstrate the survey and design procedure, the construction supervision
and contract management process and procedures. The consultant shall assist SONEDE and its staff to
build their capacity as a part of on the job training under the Project.

4. Man-Month Schedule and Expected Time Schedule

The consultants will be engaged over 87 months as a consulting service period. The team shall comprise
Foreign and Local Professional Staff with man-month presented below.

Man-Month
No Position DDV | TA? | CS¥ | Total
Foreign Professional Staff
1 | Team Leader 12.0 | 100 35.5 57.5
2 | Desalination Plant Process Engineer 9.0 4.0 185 315
3 | Civil Engineer 120 | 40 33.0 49.0
4 | Pipeline Engineer 12.0 1.5 28.0 415
5 | Mechanical Engineer (Desalination Plant) 4.0 3.5 9.5 17.0
6 | Mechanical Engineer (Transmission Pumps) 3.0 2.0 7.0 12.0
7 | Electrical Engineer 3.0 3.5 9.0 15.5
8 | Instrumentation Engineer 3.0 2.0 9.0 14.0
9 | Structural Engineer 6.0 0.0 2.0 8.0
10 | Contract Specialist 5.0 5.5 5.0 15.5
11 | Quantity Surveyor 4.0 0.0 34.0 38.0
12 | Specification specialist 4.0 0.0 0.0 4.0
Subtotal: Foreign Professional Staff 770 | 360 | 1905 | 3035
Local Professional Staff
1 | Deputy Team Leader 13.0 | 14.0 36.5 63.5
2 | Environmental Specialist 2.0 1.0 38.0 41.0
3 | Geo-technical Engineer 3.0 0.0 3.0 6.0
Lot 1. Construction of Sea Water Desalination Plant
4 | Resident Engineer 1/ Civil Engineer (1) for Lot 1 9.0 0.0 48.0 57.0
5 | Civil Engineer (2) for Lot 1 0.0 0.0 29.0 29.0
6 | Mechanical Engineer for Lot 1, 6 4.0 0.0 9.0 13.0
7 | Electrical Engineer for Lot 1, 6, 7 3.0 0.0 9.0 12.0
8 | Structural Engineer for Lot 1, 4,5, 6 4.0 0.0 3.0 7.0
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9 | Architect 4.0 0.0 4.0 8.0
10 | Building Utilities Engineer 3.0 0.0 4.0 7.0
11 | Quantity Surveyor for Lot 1 0.0 0.0 33.0 33.0
Lot 2 & 3 Procurement of Pipes / Valves and Other Equipment
Lot 4. Construction of Pipeline
12 | Resident Engineer 2 / Civil Engineer (1) for Lot 2, 3, 4 120 | 0.0 33.0 45.0
13 | Civil Engineer (2) for Lot 2, 3, 4 10.0 0.0 32.0 42.0
14 | Procurement Specialist 4.0 0.0 0.0 4.0
15 | Quantity Surveyor for Lot 2, 3, 4 0.0 0.0 32.0 32.0
Lot 5 & 6. Reservoirs/Pump Facility Construction
16 | Resident Engineer 3/ Civil Engineer (1) for Lot 5, 6 8.0 0.0 33.0 41.0
17 | Civil Engineer (2) for Lot 5, 6 6.0 0.0 30.0 36.0
18 | Quantity Surveyor for Lot 5, 6 0.0 0.0 30.0 30.0
Subtotal: Local Professional Staff 85.0 | 150 | 4065 | 506.5
Local support staff
1 | Assistant Engineer 13.0 | 140 | 69.0 96.0
2 | Inspector/Surveyor 0.0 0.0 156.0 | 156.0
3 | CAD Operator 60.0 0.0 36.0 96.0
4 | Interpreter/Translator 29.0 | 16.0 86.0 131.0
5 | Office Manager 13.0 | 14.0 36.0 63.0
6 | Accountant 12.0 0.0 36.0 48.0
7 | Clerk 12.0 0.0 36.0 48.0
8 | Office Boy 13.0 | 140 | 360 63.0
Subtotal: Local Support Staff 152.0 | 58.0 | 491.0 | 701.0
Total Technical and support staff 3140 | 109.0 | 1088.0 | 1511.0

1) Conceptual Design and Detailed Design
2) Tendering Assistance
3) Construction Supervision

All technical and support staff required for the mission must be provided by the Consultant and includes

the following profiles.

It is envisaged that the Consultant will provide adequate Technical and Administrative supporting staff.

It is the Consultant's responsibility to select the optimum team and to propose the professionals which are
believed to the best meets and needs of SONEDE without exceeding total man-month proposed for each
category.

5. Basic professional requirements of key expert

The key expert requirements with qualification and experience for each position are given in the table

below.

(1) Foreign Professional Staff

10.3-11




Position

Minimum requirement

Team Leader

Education

Master Degree in civil engineering or construction management, or a
national-registered professional engineer in his country.

Professional Experience

At least 20 years professional experience including 18 years at least in
infrastructure. Experience of team leader for 5 or more projects in the field
of water and sewerage, each of which is amounted at a project cost of more
than 30 million US dollars.

Desalination Plant
Process Engineer

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 10 years professional experience including at least 8 years as a
plant process engineer. Experience on desalination plant for 2 or more
projects.

Civil Engineer

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 10 years' professional experience including at least 8 years in
development. Experience during construction period for 3 or more projects
in the field of water and sewerage.

Pipeline Engineer

Education

E Bachelor's Degree in civil engineering or mechanical engineering..
Professional Experience

At least 10 years professional experience including at least 8 years in the
field of pipeline design/construction. Experience during construction period
of pipeline for 3 or more projects with a total period of 3 or more years.

Mechanical Engineer
(Desalination Plant)

Education

Bachelor's Degree in civil engineering or mechanical engineering.
Professional Experience

At least 10 years professional experience including at least 8 years of
experience in the design and/or construction of water treatment plants.
Experience on desalination plant for 2 or more projects.

Mechanical Engineer
(Transmission Pumps)

Education

Bachelor's Degree in mechanical engineering.

Professional Experience

At least 10 years professional experience including at least 8 years in the
design and/or construction of pumping stations. Experience during
construction period of pumping station for 3 or more projects with a total
period of 3 or more years.

Electrical Engineer

Education

Bachelor's Degree in electrical engineering.

Professional Experience

At least 10 years professional experience including at least 8 years in the
design and/or construction of desalination plants and pumping station.
Experience during construction period of desalination plant and pumping
station for 5 or more projects with a total period of 3 or more years.

Instrumentation
Engineer

Education
Bachelor's Degree in electrical engineering.
Professional Experience
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At least 10 years professional experience including at least 8 years in
instrumentation engineering for any plant. Experience in the operation of
desalination plant on 3 or more years.

Structural Engineer

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 10 years professional experience including at least 8 years in the
design and/or construction of desalination plant and pumping stations.
Experience during construction period of desalination plants and pumping
stations for 5 or more projects with a total period of 3 or more years.

Contract Specialist

Education

Bachelor's Degree in engineering or related field.

Professional Experience

At least 10 years professional experience including at least 8 years as a
contract specialist for any type of plants or infrastructure development. At
least 5 or more projects as a contract specialist.

Quantity Surveyor

Education

Bachelor's Degree in engineering or related field.

Professional Experience

At least 10 years professional experience including at least 8 years as a
quantity surveyor or relevant specialist for any type of plants or
infrastructure development. At least 5 or more projects for surveying

quantity.

Specification Specialist

Education

Bachelor's Degree in engineering or related field.

Professional Experience

Preferably more than 10 years, at least 8 years' professional experience as a
specification specialist or engineer for any type of plants or infrastructure
development. At least 5 or more projects as a specification specialist.

(2) Local Professional Staff

Position

Minimum requirement

(responsible for all lots)

Deputy Team Leader

Education

Master Degree in civil engineering or construction management, or a
national-registered professional engineer in his country.

Professional Experience

At least 20 years professional experience of infrastructure development.
Experience of team leader for 5 or more projects in the field of water and
sewerage.

Environmental
Specialist

Education

Master Degree in civil/environmental engineering or related fields, or a
national-registered professional engineer in his country.

Professional Experience

At least 20 years professional experience of environmental infrastructure
development. Experience during construction period for 5 or more projects
in the field of water and sewerage.

Geo-technical Engineer

Education
Bachelor's Degree in civil engineering or related fields.
Professional Experience
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| At least 10 years professional experience of geo-technical engineering.

(responsible for Lot 1. Desalination Plant)
(Additional responsibility to Mechanical Engineer for Lot 6, and Electrical Engineer for Lots 6 and 7)

Resident Engineer 1/
Civil Engineer (1) for
Lot 1

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 15 years professional experience of civil engineering work.
Preferably 5 years experience in the field of water supply during
construction period.

Civil Engineer (2) for
Lot 1

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years professional experience of civil engineering work.
Preferably 5 years experience in the field of water supply during
construction period.

Mechanical Engineer for
Lotl,6

Education

Bachelor's Degree in mechanical engineering.

Professional Experience

At least 5 years professional experience related to design and/or
construction of pumping stations. Experience during construction period of
pumping station for 3 or more projects with a total period of 3 or more
years.

Electrical Engineer for
Lotl,6,7

Education

Bachelor's Degree in electrical engineering.

Professional Experience

At least 5 years professional experience related to the design and/or
construction of desalination plants and pumping stations. Experience during
construction period of desalination plant and pumping station for 3 or more
projects with a total period of 3 or more years.

Structural Engineer

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience related to design and/or
construction of desalination plants and pumping stations. Experience during
construction period of desalination plant and pumping station for 5 or more
projects with a total period of 3 or more years.

Architect

Education

Bachelor's Degree in architecture.

Professional Experience

At least 10 years' professional experience related to the construction design
of any plant and pumping station. Preferably experience on 5 or more
projects with a total period of 3 or more years.

Building Utilities
Engineer

Education

Bachelor's Degree in any engineering or related fields.

Professional Experience

At least 5 years' professional experience related to design and construction
management of building utilities at any plant and pumping station.
Preferably experience on 3 or more projects with a total period of 3 or more
years.

Quantity Surveyor for
Lot 1

Education
Bachelor's Degree in civil engineering or relevant.

Professional Experience
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At least 10 years' professional experience of infrastructure development.
Experience during construction period for 5 or more projects in the field of
water and sewerage.

(responsible for Lot 4. Pipeline Installation, and Lots 2 and 3)

Resident Engineer 2 /
Civil Engineer (1) for
Lot 2, 3,4

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 15 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Civil Engineer (2) for
Lot2,3,4

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Procurement Expert

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience including 8 years at least in civil
engineering work. Preferably 5 years' experience in the field of water
supply during construction period.

Quantity Surveyor for
Lot2, 3,4

Education

Bachelor's Degree in civil engineering or relevant.

Professional Experience

At least 10 years' professional experience of infrastructure development.
Experience during construction period for 5 or more projects in the field of
water and sewerage.

(responsible for Lots 5 and 6. Reservoirs / Pump Facility Construction)

Resident Engineer 3 /
Civil Engineer (1) for
Lot5, 6

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 15 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Civil Engineer (2) for
Lot5, 6

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Quantity Surveyor for
Lot5, 6

Education

Bachelor's Degree in civil engineering or relevant.

Professional Experience

At least 10 years professional experience of infrastructure development.
Experience during construction period for 5 or more projects in the field of
water and sewerage.

6. Task of Professional Staff

(1) Foreign Professional Staff
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1) Team Leader

a)

b)

d)
e)
9)
h)
i)
)

k)

Shall take the overall responsibility, and shall represent the project Consultant's Team in all
matters relating to the performance of services, coordinating with all other consultant's staff to
deliver excellent product during the stipulated time schedule;

Shall oversee, and supervise the Consultant's services;

Assume direct responsibility for day-to-day consulting services including day-to-day
management of all consultants' staff and co-ordination among and with them;

Review existing studies / documents and other resources available and formulate the best
implementation approach including programmatic project schedule;

Develop and implement quality assurance program;

Recommend contract payments;

Review, analyze and make recommendations to SONEDE concerning variations and claims
which are to be ordered/issued by SONEDE;

Recommend to issue the commencement order to the Contractors;

Evaluation of time extension claims and make recommendations;

Provide recommendation to SONEDE for acceptance of the Contractor Performance security,
advance payment security and required insurances;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and
recommend issuing any necessary clarifications or instructions;

Review, verify and further detail the design of the works, recommend to approve the Contractors'
working drawings and if necessary, issue further drawings and/or give instructions to the
Contractor;

Review and recommend to approve the proposals submitted by the Contractors;

Make necessary design changes and amendments at site;

Provide guidance for unforeseen matters;

Progress reporting;

Prepare institutional arrangement and training program for O&M;

Certify all the drawings, BOQs, cost estimates and specifications;

Ensure the safety conditions at work sites;

Supervise commissioning, and carry out testing during commissioning;

Review O&M manuals; and

Develop a course module on project management including project coordination, contract
administration, over-all supervision over the implementation of the project and conduct 3 days
Project Management Training Course for SONEDE’s project staff.

2) Desalination Plant Process Engineer

a)
b)
c)
d)
e)

Prepare conceptual design of the desalination process including the flow chart with levels;
Prepare the specifications of the desalination process;

Evaluate the proposed unit of the desalination plant;

Supervise the installation procedure of the unit; and

Assist the commissioning and guarantee test of the desalination plant, and evaluate the
performance of the plant’s equipment.
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3) Civil Engineer

a)
b)
c)
d)
e)
f)

9)
h)

Direct civil engineers assigned as national professional staff for any his/her responsible work;
Prepare specifications of civil engineering works;

Evaluate the proposed desalination plant, pipe installation, and reservoir work;

Supervise civil work for desalination plant, pipe installation, and reservoir work;

Assess the applicability of products proposed by the contractors;

Attend the test operation of mechanical and electrical equipment;

Evaluate the performance of the water transmission system; and

Support training on O&M on facility related to facilities and civil engineering works.

4) Pipeline Engineer

a)

b)
c)
d)
e)
f)
9)

Direct the civil engineer for Lot 1 assigned as national professional staff regarding his/her
responsible work;

Prepare specifications related to pipes;

Evaluate the proposed pipe materials and installation;

Supervise pipeline installation work;

Assess the applicability of products proposed by the contractors;

Attend the test and commencement of pipeline operation; and

Support training on O&M on pipeline facility.

5) Mechanical Engineer (Desalination Plant)

a)

b)
c)
d)
e

f)
9)

h)

Direct the mechanical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals on desalination plant;

Prepare specifications of mechanical equipment and works;

Evaluate the proposed mechanical facilities at the desalination plant;

Assess the applicability of product proposed by the contractors related to desalination plant;
Supervise the installation works of mechanical equipment for desalination plant;

Attend the commissioning and guarantee test of mechanical equipment for desalination plant;
and

Support training on O&M on mechanical equipment for desalination plant.

6) Mechanical Engineer (Transmission Pumps)

a)

b)
c)
d)
e)
f)
9)
h)

Direct the mechanical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals on transmission pumps;

Prepare specifications of mechanical equipment and works;

Evaluate the proposed mechanical facilities of transmission pumps;

Assess the applicability of product proposed by the contractors related to transmission pumps;
Supervise the installation works of mechanical equipment for transmission pumps;

Attend the test operation of mechanical equipment for transmission pumps; and

Support training on O&M on mechanical equipment for transmission pumps.
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7) Electrical Engineer

a)

b)
c)
d)
e)
f)

9)
h)

Direct the electrical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals related to electrical equipment;

Prepare a specification of electrical equipment and works;

Evaluate the proposed electrical equipment at desalination plant and of transmission pumps;
Assess the applicability of product proposed by the contractors;

Supervise the installation works of electrical equipment;

Attend the test operation and guarantee test of electrical equipment; and

Support training on O&M on electrical equipment.

8) Instrumentation Engineer

a)

b)
c)

d)

Conduct conceptual design on instrumentation system of desalination plant and transmission
pumps;

Prepare technical specifications of instrumentation systems;

Evaluate the proposed instrumentation system for the desalination plant and transmission pumps;
and

Attend the commissioning and guarantee test of the desalination plant and transmission pumps,
and evaluate the performance of the instrumentation system.

9) Structural Engineer

a)

b)
c)

d)

Conduct structural design on desalination plant and transmission pumps for a contract of design -
build construction;

Prepare specifications related to the structural design;

Identify the necessary soil investigations required for the structural design and administer that
work; and

Provide necessary advice to implement all construction works in order to comply with the design
code.

10) Specification / Contract Specialist

a)
b)

c)

d)
e)

Prepare bidding documents including prequalification documents;

Evaluate the bidders' proposals;

Carry out activities described in and/or that follows from the activities described in the scope of
work related to procurement and contract management; and those assigned by Team Leader;
Review Guidelines for preparation of Bid documents, and contracts for all lots of the project; and
Proactively anticipate and carry out any other activity as per the scope of work.

11) Cost Estimation / Quantity Surveyor

a)
b)
c)
d)
e)

Estimate cost for each lot;

Evaluate financial proposals;

Review BOQs according to Guideline of SONEDE;

Prepare work standards and material / day work schedules;

Evaluate relevant documents for contractors' claims and variations; and
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f)

Evaluate and report to Team Leader on the progress of the works and periodical payment
requested by Contractors.

(2) Local Professional Staff
(responsible for all lots)

1) Deputy Team Leader

a)
b)
c)

Support Team Leader;
Inform data/report from national professional staff to Team Leader; and
Supervise all National Professional Staff.

2) Environmental Specialist

a)
b)

c)
d)

e)

f)

Review conceptual design based on the result of EIA;

Update Environmental Management Plan (EMP) if necessary;

Assist SONEDE to implement the measure identified in EMP;

Monitor the works on the view point of the EMP and negative impacts on environment caused by
the construction works;

Assist SONEDE in monitoring the compliance with the requirements under the EMP, JICA
Environmental Guidelines and the Tunisian Regulations; and

Prepare report for environment and social environment and submit it to SONEDE.

3) Geo-technical Engineer

a)
b)
c)

Prepare a document for geo-technical conditions on site based on the existing data;
Evaluate the foundation design of facilities; and
Review geo-technical conditions on site, and foundation design of facilities.

(responsible for Lot 1. Desalination Plant)

4) Resident Engineer 1/ Civil Engineer (1) for Lot 1

a)
b)
c)
d)
e)
f)

Conduct conceptual design of civil works for sea water desalination plant;
Supervise civil work for Intake/Discharge at the level of the Desalination Plant;
Assess the applicability of product proposed by the contractors;

Attend the test operation, commissioning and guarantee test of desalination plant;
Evaluate the performance of the desalination system; and

Support training on O&M of facilities related to civil engineering work.

5) Civil Engineer (2) for Lot 1

a)
b)
c)
d)
e)

Conduct conceptual design of civil works for intake and brine effluent pipe;
Assess the applicability of product proposed by the contractors;

Attend the test operation of the desalination system;

Evaluate the performance of the desalination system; and

Support training for O&M on facility related to civil engineering work.
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6) Mechanical Engineer (for Lots 1, 6)

a) Conduct conceptual design of mechanical engineering works for Lot 1 and 6;

b) Direct the mechanical engineer assigned as national professional staff for any his/her responsible
work;

c) Assist Team Leader for preparing O&M manuals on mechanical equipment;

d) Assess the applicability of products proposed by the contractors related to mechanical
equipment;

e) Supervise the installation works of mechanical equipment;

f)  Attend the test operation of mechanical equipment;

g) Evaluate the performance of the mechanical equipment; and

h)  Support training for O&M on mechanical equipment.

7) Electrical Engineer (for Lots 1, 6, 7)
a) Conduct conceptual design of mechanical engineering works for Lot 1, 6 and 7;
b) Assist Team Leader for preparing O&M manuals related to electrical equipment;
c) Assess the applicability of product proposed by the contractors;
d) Supervise the installation works of electrical equipment;
e) Attend the test operation of electrical equipment;
f)  Evaluate the performance of the electrical equipment; and
g) Support training for O&M on electrical equipment.

8) Structural Engineer
a) Conduct conceptual design of structural engineering works;
b) Identify the necessary soil investigations required for the structural design and administer that
work; and
c) Provide necessary advice to implement all construction works in order to comply with the design
code.

9) Architect
a) Conduct conceptual design of architect works;
b) Review building design in consideration of energy efficiency and operational environment;
¢) Supervise building construction ensuring safety condition; and
d) Evaluate and approve the applicability of the building.

10) Building Utilities Engineer
a) Conduct conceptual design of building utilities in consideration of energy efficiency and
operational environment;
b) Supervise building utility construction ensuring safety condition; and
c) Attend the building utility tests, and report to Team Leader.

11) Quantity Surveyor for Lot 1

a) Review BOQs according to Guideline of SONEDE;
b) Preparation of work standards and material / day work schedules;
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¢) Evaluate relevant documents for contractors’ claims and variations; and
d) Evaluate and report to Team Leader for the progress of the works and periodical payment
requested by Contractors.

(responsible for Lots 2, 3, 4. Pipeline Installation)

12) Resident Engineer 2 / Civil Engineer (1) for Lots 2, 3, 4
a) Prepare a design for civil engineering works of Lot 4;
b) Calculate the work volume and estimate costs;
c) Assess the applicability of product proposed by the contractors;
d) Attend the test operation of the transmission system;
e) Evaluate the performance of the transmission system; and
f)  Support training on O&M on facility related to civil engineering work.

13) Civil Engineer (2) for Lots 2, 3, 4
a) Prepare a design for civil engineering works of Lot 4;
b) Calculate the work volume and estimate costs;
c) Assess the applicability of product proposed by the contractors;
d) Attend the test operation of the transmission system;
e) Evaluate the performance of the transmission system; and
f)  Support training on O&M on facility related to civil engineering work.

14) Procurement Specialist for Lots 2, 3, 4
a) Prepare detailed design, specifications and BoQ for transmission pipelines.

15) Quantity Surveyor for Lots 2, 3, 4
a) Review BOQs according to SONEDE’s guidelines;
b) Preparation of work standards and material / day work schedules;
c) Evaluate relevant documents for contractors' claims and variations; and
d) Evaluate and report to Team Leader for the progress of the works and periodical payment
requested by Contractors.

(responsible for Lots 5, 6. Reservoirs / Pump Facility Construction)
16) Resident Engineer 3 / Civil Engineer (1) for Lots 5, 6
a) Conduct conceptual design of civil works for Lot 6;
b) Supervise civil work for reservoir and pump facilities;
c) Assess the applicability of product proposed by the contractors;
d) Attend the test operation of mechanical and electrical equipment;
e) Evaluate the performance of the transmission system; and
f)  Support training for O&M on facility related to civil engineering work,

17) Civil Engineer (2) for Lots 5, 6
a) Conduct conceptual design of civil works for Lot 6;
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b) Assess the applicability of product proposed by the contractors;

c) Attend the test operation of mechanical and electrical equipment;

d) Evaluate the performance of the transmission system; and

e) Support training on O&M on facility related to civil engineering work.

18) Quantity Surveyor for Lots 5, 6

a) Review BOQs according to Guideline of SONEDE;

b) Preparation of work standards and material / day work schedules;
¢) Evaluate relevant documents for contractors' claims and variations; and

d) Evaluate and report to Team Leader for the progress of the works and periodical payment

requested by Contractors.

7. Reporting

Within the scope of consulting services, the Consultant shall prepare and submit reports and documents
to SONEDE as shown below. The Consultant shall provide electronic copy of each of these reports.

(Example)
Category Type of Report Timing No. of
Copies
Consultancy Inception Report Withinl month after 10
Services commencement of the services
Monthly Progress Report Every month 10
Quarterly Progress Report Every quarter 10
Project Completion Report (for At the end of Services 10
submission to JICA)
Tender Bid Evaluation Report (Technical & | After evaluation of Bids 15 each
Assistance Price)
Construction Quality Control Report Every month 10
Supervision Completion Report (and As-built At the end of the Project 5
Drawings, if any)
Training Training Plan At appropriate timing in 10
accordance with the Inception
Report
Training Execution and Evaluation Within 1 month after training 10
Report
Environment Environmental Monitoring Report Every quarter 10
gn? SOC'Z' Land Acquisition Monitoring Report | Every month 10
ateguar Environmental and Social Safeguard | At the end of the Project 20
Evaluation Report
Other Report Technical Report As required or upon request As
required

Contents to be included in each report are as follows:

(Monthly Progress report and Inception report)

a) Monthly Progress Report: Describes briefly and concisely all activities and progress for the
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b)

previous month by the 10th day of each month. Problems encountered or anticipated will be
clearly stated, together with actions to be taken or recommendations on remedial measures for
correction. Also indicates the work to be performed during the coming month.

Inception Report: To be submitted within 1 month after the commencement of the services,

presenting the methodologies, schedule, organization, etc.

(Detailed Design/ Conceptual Design)

a)

Project Definition Report (20 copies), to be submitted in the 3" month after the commencement

b)

of services, presenting the design criteria and standards.

Draft Detailed Design/ Conceptual Design Report (20 copies), to be submitted in the 8" month

C)

for Lot 1 and the 11" month for Lots 2 to 6, after the commencement of services, presenting
detailed engineering design and conceptual design.

Cost Estimate Report (20 copies), to be submitted in the 9" month for Lot 1, and the 12" month

d)

for Lots 2 to 6, after the commencement of services, presenting detailed cost estimates.

Final Detailed Design/ Conceptual Design Report (20 copies), to be submitted in the 9™ month

e)

for Lot 1, and the 11" month for Lots 2 to 6 after the commencement of services, compiling all
the items carried out during services.

Final Design Report (20 copies), to be submitted in the 12th month after the commencement of

f)

services, finalizing detailed design, cost estimate, bid plan, bid evaluation criteria, technical
evaluation criteria and bidding documents through the incorporation of comments on the Draft
Design Report, provided by SONEDE

Pre-qualification Document Report (20 copies), to be submitted in the 3 month after the

)

commencement of the services, presenting the pre-qualification documents for Lot 1 and its
evaluation criteria.

Pre-qualification Evaluation Report (15 copies) to present the results of the evaluation and to

h)

select the qualified applicants.

Bidding Document Report (20 copies), to be submitted in the 9™ month for Lot 1, and the 12"
month for Lots 2 to 6, after the commencement of the services, presenting the bidding
documents and bid evaluation criteria.

(Tender Assistance)

a)

Bid Evaluation Report  (Technical) (15 copies) to present the results of technical evaluation

b)

and to recommend the qualified applicants.

Bid Evaluation Report (Financial) (15 copies) to present the results of the tenders to select the

qualified applicants with lowest evaluated price bid .
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(Assistance in Environment Monitoring)

a)

Environmental Monitoring Report (10 copies), to be submitted at every three (3) months after

b)

the commencement of the services, presenting the environmental impacts and implementation
of environmental mitigation measures during and [at the completion of / after] the construction
stage. Environmental monitoring forms attached as Appendix # will be filled and attached to
the Report.

Land Acquisition Report (10 copies), to be submitted at every month during land acquisition

C)

period.

Environmental and Social Safeguard Evaluation Report (20 copies), to be submitted by the end

of the consulting services, presenting the EMP and EMoP prepared.

(Construction Supervision)

a)

Quarterly Progress Report (15 copies), to be submitted at every three (3) months during

b)

construction, presenting the progress status of the Project.
Operation and Maintenance Manual (20 copies) containing technical procedures for the

C)

appropriate operation and maintenance of all project facilities.
Construction Completion Report (20 copies), to be submitted within three (3) month after

completion of construction, which comprises a full size of as-built drawings for all the
structures and facilities completed, and the final details of the construction completed together
with all data, records, material tests results, field books.
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1032 PN T 4 v TP —EZAD TOR (R) (EHigkitz&ER2W)
Tendering Assistance & Construction Supervision

Sfax Sea Water Desalination Plant Construction Project in the Republic of Tunisia
Terms of Reference on Consulting Service

1. Background

One half of Tunisia belongs to semi-dry climate. The annual average of the rainfall is about a little less
than 500mm. Consequently, groundwater contributes to about 40% of water intake. The water supply
system in Tunisia has been developed in accordance with an economic growth of 4% in average during
the last 15 years. The service area of water supply covers 97.8% in total, i.e. 100% of urban areas, 93.4%
of rural areas (SONEDE, 2012). In Tunisia, the Ministry of Agriculture defines the water sector policy.
Water supply in rural area is based on the communal faucet method and is operated by the Ministry of
Agriculture. SONEDE (Société Nationale d'Exploitation et de Distribution des Eaux) is responsible for
water supply in urban areas and in some rural areas using individual supply systems including water
supply for domestic use and development, and the maintenance of conveyance and transmission systems.

Greater Sfax is the second largest city in Tunisia with an approximate population of about 621000. Water
supply volume amounts to about 190,000m*/day for SONEDE’s coverage area with a served population
of about 810,000 in 2012. Because of rapid increase in population at 1.37% per annum over the last ten
years, it is projected that serious water shortage will happen in 2018, and the development of a new water
source is requested. Greater Sfax currently relies on groundwater in the central-western region for its
water supply. However, it is projected that water supply from the region will be decreased in order to
spare groundwater resources in the central-western regions and the increase of demand in the region. In
order to cope with this situation, it is requested to develop water resource only for Sfax governorate and
to provide related infrastructure. SONEDE studied the construction of a sea water desalination plant in
Sfax in the feasibility study for water supply in south regions conducted in 2005.

SONEDE also prepared the Strategic Plan in 2013 to enhance water supply capacity and to improve
water quality by 2030. In the plan, the Sfax Desalination Plant Construction Project was planned. In this
framework, the preparatory survey was conducted with JICA funding. Based on the survey, this project
was formulated.

2. Objectives of Consulting Services

The objective of the consulting services is to provide assistance to the bidding process and construction
supervision ensuring the design and the construction quality and fairness, and achieving the efficient
project implementation.

3. Scope of Consulting Services

The scope of consulting services on Sfax Sea Water Desalination Plant Construction Project in the
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Republic of Tunisia cover tender assistance, and management of construction services for 7 lots and eight
(08) contracts. Each lot is explained below followed by a description of services to provide:

(1) Project Component
The project consists of 7 lots. Each lot is explained as follows:

i) Lot 1: Construction of the Seawater Desalination Plant

(a) Sea Water Desalination Plant
al) Land Acquisition: Approximately 20ha
a2) Desalination Method: Reverse Osmosis Membrane Method (RO)
a3) Treated Water: 100,000m*/d
a4) RO Units: 25,000m*/day x 4 units
a5) Transmission Pump Facility 100,000m%/d
a6) Required Electricity: Approximately 20MVA

(b) Sea Water Intake Pipe
bl) Intake Volume: 222,200m*/d (capable of flowing 444,400 m%d for Phase 2)
b2) Pipe Material: HDPE
b3) ©2000mm x 2 (HDPE), L=3.6km (Buried Pipe: 3.2 km offshore, and 0.4 km onshore))
b4) Transmission pump facility 100,000 m%d
b5) Submerged Water Intake Tower 2 units

(c) Brine Effluent Pipe
cl) Effluent Volume: 122,000m*/d (capable of flowing 244,000 m*/d for Phase 2)
c2) Pipe Material: HDPE
c3) ¢1800mm, L=4.4km (Buried Pipe: 4.0 km offshore, 0.4 km onshore))
c4) Submerged Water Effluent Tower 1 unit

ii) Lot 2: Procurement of Pipes

(a) Procurement of Pipe for Transmission to be installed for Lot 4
al) Pipe Material: Ductile Cast Iron Pipe
a2) ¢1400mm: L=26.1km (Desalination Plant - PK11 Reservoir)
a3) ¢1000mm: L=6.1km (PK10 Reservoir)
a4) ¢800mm: L=4.8km (PK10 Reservoir—PK14 Reservoir)
a5) ¢800mm: L=9.4km (PK14 Reservoir— Sidi Salah EH Reservoir)
a6) ¢400mm: L=2.9km (PK11 Reservoir—Bou Merra Reservoir)

This lot can be subject of two contracts (sub-lot 2.1 and sub-lot 2.2)

iii) Lot 3: Procurement of Valves and Other Equipment
(a) Procurement of valves and other equipment to be installed for Lot 4

iv) Lot 4: Installation of Pipeline including valves and other equipment
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(a) Construction of Transmission Pipeline and valves whose materials are procured through Lot 2 and
Lot 3.
(b) Construction of One-Way Surge Tanks or other anti—water-hnammer equipment
bl) Desalination Plant Site - PK11 Reservoir
Tank dimension: diameter 10m x height 15m, site: 20m x 30m x 2 locations

v) Lot 5: Construction of Reservoir
(a) Construction of Reservoir
al) Capacity of 5,000m? existing precinct of Bou Merra Reservoir
(b) Construction of Receiving and Mixing Chambers

bl) PK11: 9.0Wx150Lx5.0D
b2) Bou Merra: 4.0W x 3.0Lx5.0D
b3) PK10: 7.0W x 10.0L x 5.0D
b4) PK14: 7.0W x 7.0L x 5.0D

b5) Sidi Salah EH: 6.0W x 5.0L x 5.0D
(internal dimension; W: width, L: length, D: water depth; unit: m)

vi) Lot 6: Construction of Pumping Stations
(a) Pumping Station
al) Relay Pumping Station: 3 (in PK10, PK11, and PK14 Reservoir Sites)

vii) Lot 7: Power Transmission Construction and Power Connection Works (Executed by STEG)
(a) Construction of electrical power supply facility necessary for the Sea Water Desalination Plant
al) power line
a2) power line tower
a3) facility for transformation of energy
a4) other necessary facilities
(b) Electrical power connection work (pumping stations of Pk10, Pk11 and Pk14)
(c) Assistance for the installation of Sea Water Desalination Plant electrical facility

(2) Detailed description of the consulting services

Tendering Assistance

The Consultants shall provide assistance to the tendering procedure listed below in accordance with
the JICA Guidelines for Procurement under Japanese ODA Loans (April 2012). The Consultant shall
assist SONEDE to;

a) Evaluate bids in accordance with the criteria set forth in the bidding documents. In such
evaluation, the Consultant shall carefully confirm that bidders’ submissions in their technical
proposal including, but not limited to, site organization, mobilization schedule, method
statement, construction schedule, safety plan, and EMP have been prepared in harmony each
other and will meet such requirements set forth in applicable laws and regulations,
specifications and other parts of the bidding documents;

10.3-27



b)
c)

d)

Prepare bid evaluation reports for approval of the competent committee;

Assist SONEDE in contract negotiation by preparing agenda and facilitating negotiations
including preparation of minutes of negotiation meeting; and

Prepare a draft and final contract agreement.

Construction Supervision

1) Lots 1 and 6
The Consultant shall perform his duties during the implementation period of the contracts to be
executed by SONEDE and the Contractors (Lots 1 and 6). In this context, the Consultant shall;

a)

h)

Act as SONEDE’s Representative to execute construction supervision and contract
administration services in accordance with the power and authority to be delegated by
SONEDE;

Provide assistance to SONEDE concerning variations and claims which are to be
ordered/issued at the initiative of SONEDE;

Advise SONEDE on resolution of any dispute with the Contractors;

Issue instructions, approvals and notices as appropriate;

Provide recommendations to SONEDE for acceptance of the Contractor’s performance
security, advance payment security and required insurances;

Assess adequacy of all inputs such as materials, labor and equipment provided by the
Contractors;

Check and approve the Contractors’ method of work, including site organization, program of
performance, quality assurance system, safety plan and environmental monitoring plan so that
the requirements set forth in the applicable laws and regulations, the specifications or other
parts of the contract are to be duly respected,;

Monitor as appropriate physical and financial progress, and take appropriate action to
expedite progress if necessary, so that the time for completion set forth in the contract will be
duly respected,;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue
any necessary clarifications or instructions;

Review and approve the Contractor’s design for the works to be constructed, working
drawings, shop drawings and drawings for temporary works;

Liaise with the appropriate authorities to ensure that all the affected utility services are
promptly relocated;

Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract;

Organize, as necessary, management meetings with the Contractors to review the
arrangements for future work. Prepare and deliver minutes of such meetings to SONEDE and
the Contractors;

Supervise the works so that all the contractual requirements are met by the Contractor,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by the Contractor is duly
assigned at the project site;

10.3-28



2)

Supervise field tests, sampling and laboratory test to be carried out by the Contractors;

p) Inspect construction methods, equipment to be used, workmanship at the site, and attend
factory inspection and manufacturing tests in accordance with SONEDE’s Requirements;

q) \Verify payment applications submitted by the Contractor;

r)  Coordinate the works among different contractors employed for the Project;

s)  Modify the Employer’s Requirements as may be necessary in accordance with the actual site
conditions, and issue variation orders with the approval of SONEDE (including necessary
actions in relation to the works performed by other contractors working for other projects or
other facility operators, if any);

t) Carry out timely reporting to SONEDE for any inconsistency in executing the works and
suggesting appropriate corrective measures to be applied,;

u) Inspect, verify and comment on claims issued by the Contractors;

V) Supervise Pre-commissioning carried out by the Contractors, check and comment on the
Contractor’s Pre-commissioning report, and suggest the Completion Certificate as specified in
the contract;

w) Supervise Commissioning and Guarantee Test carried out by the Contractors, check and
comment on the Contractor’s report on the Commissioning and Guarantee Test, and suggest
the Operational Acceptance Certificate as specified in the Contract;

X)  Provide periodic inspection services during defect liability period and if any defects are noted,
instruct first SONEDE and second the Contractors to rectify;

y) Check and suggest the approval of as-built drawings prepared by the Contractors; and

z) Check and suggest the approval of the operation and maintenance manual prepared by the
Contractor.

Lots 4 and 5

The Consultant shall perform his duties during the contract implementation period of the contracts
to be executed by SONEDE and the Contractors (Lots 4 and 5). In this context, the Consultant
shall;

a)

b)
c)
d)
e)
f)

9)
h)

Act as SONEDE’s Representative to execute construction supervision and contract
administration services in accordance with the power and authority delegated by SONEDE;
Provide assistance to SONEDE concerning variations and claims which are to be
ordered/issued at the initiative of SONEDE;

Advise SONEDE on resolution of any dispute with the Contractor;

Issue instructions and notices, and suggest approvals as appropriate;

Provide recommendation to SONEDE for acceptance of the Contractors’ safety plan,
performance security, advance payment security and required insurances;

Evaluate compliance of all inputs such as equipment, working staff, and materials provided
by the Contractors;

Provide commencement order to the Contractors;

Check and approve the Contractors’ method of work, including site organization, program of
performance, quality assurance system, safety plan, method statement of safety and
environmental monitoring plan so that the requirements set forth in the applicable laws and
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)

K)

p)
q)

X)

)

regulations, the specifications or other parts of the contract are to be duly respected;

Regularly monitor physical and financial progress, and take appropriate action to expedite
progress if necessary, so that the time for completion set forth in the contract will be duly
respected by the Contractor;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and issue
any necessary clarifications or instructions. Issue further drawings and give instructions to the
Contractors for any works which may not be sufficiently detailed in the contract documents, if
any;

Review and approve the Contractor’s working drawings, shop drawings and drawings for
temporary works;

Liaise with the appropriate authorities to ensure that all the affected utility services are
promptly relocated;

Carry out field inspections on the Contractor’s setting out of the works in relation to original
points, lines and levels of reference specified in the contract;

Organize, as necessary, management meetings with the Contractors to review the
arrangements for future work. Prepare and deliver minutes of such meetings to SONEDE and
the Contractors;

Supervise the works so that all the contractual requirements are met by the Contractors,
including those in relation to i) quality of the works, ii) safety and iii) protection of the
environment. Confirm that an accident prevention officer proposed by the Contractors is duly
assigned at the project site. Require the contractors to take appropriate remedies if any
questions are recognized regarding the safety measures;

Supervise field tests, sampling and laboratory test to be carried out by the Contractors;

Inspect the construction method, equipment to be used, workmanship at the site, and attend
shop inspection and manufacturing tests in accordance with the specifications;

Survey and measure the work output performed by the Contractors verify statements
submitted by the Contractor and issue payment certificates such as interim payment
certificates and final payment certificate as specified in the contract;

Coordinate the works among different contractors employed for the Project;

Modify the designs, technical specifications and drawings, relevant calculations and cost
estimates as may be necessary in accordance with the actual site conditions, and issue
variation orders (including necessary actions in relation to the works performed by other
contractors working for other projects, if any);

Carry out timely reporting to SONEDE for any inconsistency in executing the works and
suggesting appropriate corrective measures to be applied,;

Inspect, verify and approve or disapprove claims issued by the parties to the contract (i.e.
SONEDE and Contractors) in accordance with the civil works contract;

Perform the inspection of the works, including Test on Completion, and to issue certificates
such as the Taking-Over Certificate, Performance Certificate as specified in the contract;
Supervise the preliminary operation conducted by the Contractors, check and approve the
initial operation report issued by the Contractors and issue the completion report as specified
in the Contract;

Supervise commissioning and carry out tests during the commissioning, if applicable;
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2)
aa)
ab)

ac)

Provide periodic and/or continuous inspection services during defects notification period and
if any defects are noted, instruct the Contractors to rectify;

Prepare as-build drawings for the parts of the works constructed in accordance with the
design provided by SONEDE;

Check and certify as-built drawings for the parts of the works designed by the Contractors, if
any; and

Prepare an operation and maintenance manual for the works constructed in the Project.

3) Lot7
The Consultant shall perform the following tasks throughout the execution of the Contract
between SONEDE and STEG (Lot 7). In this regard, the Consultant shall;

a)
b)

Monitor the progress of works carried out by STEG; and
Coordination with STEG.

Safety measures
The Consultants shall;

a)

b)

Review the safety plans submitted by the contractors securing the safety during the
construction. (Refer to Paragraph (2), Section 4.02 Scope of the Project and of the Consulting
Services of the Guidelines for the Employment of Consultants under Japanese ODA Loans,
March 2009), and require them to submit the revision if necessary; and

Confirm that an accident prevention officer proposed by the contractor is duly assigned at the
project site during the supervision of the construction works and ensure the work is carried
out according to the safety plan as well as the safety measures prescribed in the Program. If
Consultants recognize any questions regarding the safety measures in general including the
ones mentioned above, the Consultants shall requires the contractors to make appropriate
improvements.

Facilitation of implementation of Environmental Management Plan (EMP) and Environmental

Monitoring Plan (EMoP)

The Consultant shall;

a)
b)

c)

d)

Update EMP as appropriate;

Assist SONEDE in dissemination and explanation of additionally confirmed and identified
environmental issues to public including holding public consultations;

During the preparation of bidding documents, clearly identify environmental responsibilities
as explained in the EIA and EMP;

Assist SONEDE to review the Construction Contractor’s Environmental Program to be
prepared by the contractor in accordance with EMP, relevant plans and JICA Environmental
Guidelines and to make recommendations to SONEDE regarding any necessary amendments
for its approval;

Assist SONEDE to implement the measures identified in the EMP;

Monitor the effectiveness of EMP and negative impacts on environment caused by the
construction works and provide technical advice, including a feasible solution, so that
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9)

h)

SONEDE can improve situation when necessary;

Assist SONEDE in monitoring the compliance with conditions stated in the Environmental
Permit Certification (EPC) and the requirements under EMP and JICA Environmental

Guidelines;

Assist SONEDE in the capacity building of SONEDE staff on environmental management
through on-the-job training on environmental assessment technigues, mitigation measure
planning, supervision and monitoring, and reporting.

Technology transfer

The Consultant shall carry out the technology transfer as an important aspect in design and
supervision works. The Consultant shall provide the opportunity to SONEDE officers and staffs to be
involved in the working team of the Consultant during the designing, contract administration and
supervision works for their capacity building wherever possible. If requested by SONEDE, the
Consultant shall brief and demonstrate the survey and design procedure, the construction supervision
and contract management process and procedures. The consultant shall assist SONEDE and its staff to

build their capacity as a part of on the job training under the Project.

4. Man-Month Schedule and Expected Time Schedule

The consultants will be engaged over 74 months as a consulting service period. The team shall comprise

Foreign and Local Professional Staff with man-month presented below.

Man-Month
No Position DDY | TA? | CS¥ | Total
Foreign Professional Staff
1 | Team Leader 10.0 | 355 | 455
2 | Desalination Plant Process Engineer 4.0 18.5 225
3 | Civil Engineer 4.0 33.0 37.0
4 | Pipeline Engineer 15 28.0 29.5
5 | Mechanical Engineer (Desalination Plant) 35 9.5 13.0
6 | Mechanical Engineer (Transmission Pumps) 2.0 7.0 9.0
7 | Electrical Engineer 35 9.0 12.5
8 | Instrumentation Engineer 2.0 9.0 11.0
9 | Structural Engineer 0.0 2.0 2.0
10 | Contract Specialist 5.5 5.0 10.5
11 | Quantity Surveyor 0.0 34.0 34.0
Subtotal: Foreign Professional Staff 36.0 | 190.5 | 226.5
Local Professional Staff
1 | Deputy Team Leader 140 | 365 50.5
2 | Environmental Specialist 1.0 38.0 39.0
3 | Geo-technical Engineer 0.0 3.0 3.0
Lot 1. Construction of Sea Water Desalination Plant
4 | Resident Engineer 1/ Civil Engineer (1) for Lot 1 0.0 48.0 48.0
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5 | Civil Engineer (2) for Lot 1 0.0 29.0 29.0
6 | Mechanical Engineer for Lot 1, 6 0.0 9.0 9.0
7 | Electrical Engineer for Lot 1, 6, 7 0.0 9.0 9.0
8 | Structural Engineer for Lot 1, 4,5, 6 0.0 3.0 3.0
9 | Architect 0.0 4.0 4.0
10 | Building Utilities Engineer 0.0 4.0 4.0
11 | Quantity Surveyor for Lot 1 0.0 33.0 33.0
Lot 2 & 3 Procurement of Pipes / Valves and Other Equipment
Lot 4. Construction of Pipeline
12 | Resident Engineer 2 / Civil Engineer (1) for Lot 2, 3, 4 0.0 33.0 33.0
13 | Civil Engineer (2) for Lot 2, 3, 4 0.0 32.0 32.0
14 | Quantity Surveyor for Lot 2, 3, 4 0.0 32.0 32.0
Lot 5 & 6. Reservoirs/Pump Facility Construction
15 | Resident Engineer 3/ Civil Engineer (1) for Lot 5, 6 0.0 33.0 33.0
16 | Civil Engineer (2) for Lot 5, 6 0.0 30.0 30.0
17 | Quantity Surveyor for Lot 5, 6 0.0 30.0 30.0
Subtotal: Local Professional Staff 15.0 | 406.5 | 4215
Local support staff
1 | Assistant Engineer 14.0 | 69.0 83.0
2 | Inspector/Surveyor 0.0 | 156.0 | 156.0
3 | CAD Operator 0.0 36.0 36.0
4 | Interpreter/Translator 13.0 | 69.0 82.0
5 | Office Manager 14.0 | 36.0 50.0
6 | Accountant 0.0 36.0 36.0
7 | Clerk 00 | 360 | 36.0
8 | Office Boy 140 | 36.0 50.0
Subtotal: Local Support Staff 55.0 | 474.0 | 529.0
Total Technical and support staff 106.0 | 1071.0 | 1177.0

1) Conceptual Design/Detailed Design: to be conducted by SONEDE
2) Tendering Assistance
3) Construction Supervision

All technical and support staff required for the mission must be provided by the Consultant and includes

the following profiles.

It is envisaged that the Consultant will provide adequate Technical and Administrative supporting staff.

It is the Consultant's responsibility to select the optimum team and to propose the professionals which are
believed to the best meets and needs of SONEDE without exceeding total man-month proposed for each
category.

5. Basic professional requirements of key expert

The key expert requirements with qualification and experience for each position are given in the table
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below.

(1) Foreign Professional Staff

Position

Minimum requirement

Team Leader

Education

Master Degree in civil engineering or construction management, or a
national-registered professional engineer in his country.

Professional Experience

At least 20 years professional experience including 18 years at least in
infrastructure. Experience of team leader for 5 or more projects in the field
of water and sewerage, each of which is amounted at a project cost of more
than 30 million US dollars.

Desalination Plant
Process Engineer

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 10 years professional experience including at least 8 years as a
plant process engineer. Experience on desalination plant for 2 or more
projects.

Civil Engineer

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 10 years' professional experience including at least 8 years in
development. Experience during construction period for 3 or more projects
in the field of water and sewerage.

Pipeline Engineer

Education

E Bachelor's Degree in civil engineering or mechanical engineering..
Professional Experience

At least 10 years professional experience including at least 8 years in the
field of pipeline design/construction. Experience during construction period
of pipeline for 3 or more projects with a total period of 3 or more years.

Mechanical Engineer
(Desalination Plant)

Education

Bachelor's Degree in civil engineering or mechanical engineering.
Professional Experience

At least 10 years professional experience including at least 8 years of
experience in the design and/or construction of water treatment plants.
Experience of desalination plant for 2 or more projects.

Mechanical Engineer
(Transmission Pumps)

Education

Bachelor's Degree in mechanical engineering.

Professional Experience

At least 10 years professional experience including at least 8 years in the
design and/or construction of pumping stations. Experience during
construction period of pumping station for 3 or more projects with a total
period of 3 or more years.

Electrical Engineer

Education

Bachelor's Degree in electrical engineering.

Professional Experience

At least 10 years professional experience including at least 8 years in the
design and/or construction of desalination plants and pumping station.
Experience during construction period of desalination plant and pumping
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station for 5 or more projects with a total period of 3 or more years.

Instrumentation
Engineer

Education

Bachelor's Degree in electrical engineering.

Professional Experience

At least 10 years professional experience including at least 8 years in
instrumentation engineering for any plant. Experience in the operation of
desalination plant on 3 or more years.

Structural Engineer

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 10 years professional experience including at least 8 years in the
design and/or construction of desalination plant and pumping stations.
Experience during construction period of desalination plants and pumping
stations for 5 or more projects with a total period of 3 or more years.

Contract Specialist

Education

Bachelor's Degree in engineering or related field.

Professional Experience

At least 10 years professional experience including at least 8 years as a
contract specialist for any type of plants or infrastructure development. At
least 5 or more projects as a contract specialist.

Quantity Surveyor

Education

Bachelor's Degree in engineering or related field.

Professional Experience

At least 10 years professional experience including at least 8 years as a
quantity surveyor or relevant specialist for any type of plants or
infrastructure development. At least 5 or more projects for surveying

quantity.

(2) Local Professional Staff

Position

Minimum requirement

(responsible for all lots)

Deputy Team Leader

Education

Master Degree in civil engineering or construction management, or a
national-registered professional engineer in his country.

Professional Experience

At least 20 years professional experience of infrastructure development.
Experience of team leader for 5 or more projects in the field of water and
sewerage.

Environmental
Specialist

Education

Master Degree in civil/lenvironmental engineering or related fields, or a
national-registered professional engineer in his country.

Professional Experience

At least 20 years professional experience of environmental infrastructure
development. Experience during construction period for 5 or more projects
in the field of water and sewerage.

Geo-technical Engineer

Education

Bachelor's Degree in civil engineering or related fields.

Professional Experience

At least 10 years professional experience of geo-technical engineering.

(responsible for Lot 1. Desalination Plant)
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(Additional responsibility to Mechanical Engineer for Lot 6, and Electrical Engineer for Lots 6 and 7)

Resident Engineer 1/
Civil Engineer (1) for
Lot 1

Education

Master Degree in civil engineering or a national-registered professional
engineer in his country.

Professional Experience

At least 15 years professional experience of civil engineering work.
Preferably 5 years experience in the field of water supply during
construction period.

Civil Engineer (2) for
Lot 1

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years professional experience of civil engineering work.
Preferably 5 years experience in the field of water supply during
construction period.

Mechanical Engineer for
Lot1,6

Education

Bachelor's Degree in mechanical engineering.

Professional Experience

At least 5 vyears professional experience related to design and/or
construction of pumping stations. Experience during construction period of
pumping station for 3 or more projects with a total period of 3 or more
years.

Electrical Engineer for
Lot1,6,7

Education

Bachelor's Degree in electrical engineering.

Professional Experience

At least 5 years professional experience related to the design and/or
construction of desalination plants and pumping stations. Experience during
construction period of desalination plant and pumping station for 3 or more
projects with a total period of 3 or more years.

Structural Engineer

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience related to design and/or
construction of desalination plants and pumping stations. Experience during
construction period of desalination plant and pumping station for 5 or more
projects with a total period of 3 or more years.

Architect

Education

Bachelor's Degree in architecture.

Professional Experience

At least 10 years' professional experience related to the construction design
of any plant and pumping station. Preferably experience on 5 or more
projects with a total period of 3 or more years.

Building Utilities
Engineer

Education

Bachelor's Degree in any engineering or related fields.

Professional Experience

At least 5 years' professional experience related to design and construction
management of building utilities at any plant and pumping station.
Preferably experience on 3 or more projects with a total period of 3 or more
years.

Quantity Surveyor for
Lot 1

Education

Bachelor's Degree in civil engineering or relevant.

Professional Experience

At least 10 years' professional experience of infrastructure development.
Experience during construction period for 5 or more projects in the field of
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| water and sewerage.

(responsible for Lot 4. Pipeline Installation, and Lots 2 and 3)

Resident Engineer 2 /
Civil Engineer (1) for
Lot2,3,4

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 15 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Civil Engineer (2) for
Lot2, 3,4

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Quantity Surveyor for
Lot 2, 3,4

Education

Bachelor's Degree in civil engineering or relevant.

Professional Experience

At least 10 years' professional experience of infrastructure development.
Experience during construction period for 5 or more projects in the field of
water and sewerage.

(responsible for Lots 5 and 6. Reservoirs / Pump Facility Construction)

Resident Engineer 3 /
Civil Engineer (1) for
Lot5, 6

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 15 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Civil Engineer (2) for
Lot5, 6

Education

Bachelor's Degree in civil engineering.

Professional Experience

At least 10 years' professional experience of civil engineering work.
Preferably 5 years' experience in the field of water supply during
construction period.

Quantity Surveyor for
Lot 5, 6

Education

Bachelor's Degree in civil engineering or relevant.

Professional Experience

At least 10 years professional experience of infrastructure development.
Experience during construction period for 5 or more projects in the field of
water and sewerage.

6. Task of Professional Staff

(1) Foreign Professional Staff

1) Team Leader

a) Shall take the overall responsibility, and shall represent the project Consultant's Team in all
matters relating to the performance of services, coordinating with all other consultant's staff to
deliver excellent product during the stipulated time schedule;

b) Shall oversee, and supervise the Consultant's services;

c) Assume direct

responsibility for day-to-day consulting services including day-to-day
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d)

f)
9)

h)
i)
)

K)

management of all consultants' staff and co-ordination among and with them;

Review existing studies / documents and other resources available and formulate the best
implementation approach including programmatic project schedule;

Develop and implement quality assurance program;

Recommend contract payments;

Review, analyze and make recommendations to SONEDE concerning variations and claims
which are to be ordered/issued by SONEDE;

Recommend to issue the commencement order to the Contractors;

Evaluation of time extension claims and make recommendations;

Provide recommendation to SONEDE for acceptance of the Contractor Performance security,
advance payment security and required insurances;

Explain and/or adjust ambiguities and/or discrepancies in the Contract Documents and
recommend issuing any necessary clarifications or instructions;

Review, verify and further detail the design of the works, recommend to approve the Contractors'
working drawings and if necessary, issue further drawings and/or give instructions to the
Contractor;

Review and recommend to approve the proposals submitted by the Contractors;

Make necessary design changes and amendments at site;

Provide guidance for unforeseen matters;

Progress reporting;

Prepare institutional arrangement and training program for O&M;

Certify all the drawings, BOQs, cost estimates and specifications;

Ensure the safety conditions at work sites;

Supervise commissioning, and carry out testing during commissioning;

Review O&M manuals; and

Develop a course module on project management including project coordination, contract
administration, over-all supervision over the implementation of the project and conduct 3 days
Project Management Training Course for SONEDE’s project staff.

2) Desalination Plant Process Engineer

a)
b)
c)

Evaluate the proposed unit of the desalination plant;

Supervise the installation procedure of the unit; and

Assist the commissioning and guarantee test of the desalination plant, and evaluate the
performance of the plant’s equipment.

3) Civil Engineer

a)
b)
c)
d)
e)
f)
9)

Direct civil engineers assigned as national professional staff for any his/her responsible work;
Evaluate the proposed desalination plant, pipe installation, and reservoir work;

Supervise civil work for desalination plant, pipe installation, and reservoir work;

Assess the applicability of products proposed by the contractors;

Attend the test operation of mechanical and electrical equipment;

Evaluate the performance of the water transmission system; and

Support training on O&M on facility related to facilities and civil engineering works.
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4) Pipeline Engineer

a)

b)
c)
d)
e)
f)

Direct the civil engineer for Lot 1 assigned as national professional staff regarding his/her
responsible work;

Evaluate the proposed pipe materials and installation;

Supervise pipeline installation work;

Assess the applicability of products proposed by the contractors;

Attend the test and commencement of pipeline operation; and

Support training on O&M on pipeline facility.

5) Mechanical Engineer (Desalination Plant)

a)

b)
c)
d)
e)
f)

9

Direct the mechanical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals on desalination plant;

Evaluate the proposed mechanical facilities at the desalination plant;

Assess the applicability of product proposed by the contractors related to desalination plant;
Supervise the installation works of mechanical equipment for desalination plant;

Attend the commissioning and guarantee test of mechanical equipment for desalination plant;
and

Support training on O&M on mechanical equipment for desalination plant.

6) Mechanical Engineer (Transmission Pumps)

a)

b)
c)
d)
e)
f)
9)

Direct the mechanical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals on transmission pumps;

Evaluate the proposed mechanical facilities of transmission pumps;

Assess the applicability of product proposed by the contractors related to transmission pumps;
Supervise the installation works of mechanical equipment for transmission pumps;

Attend the test operation of mechanical equipment for transmission pumps; and

Support training on O&M on mechanical equipment for transmission pumps.

7) Electrical Engineer

a)

b)
c)
d)
e)
f)
9)

Direct the electrical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals related to electrical equipment;

Evaluate the proposed electrical equipment at desalination plant and of transmission pumps;
Assess the applicability of product proposed by the contractors;

Supervise the installation works of electrical equipment;

Attend the test operation and guarantee test of electrical equipment; and

Support training on O&M on electrical equipment.

8) Instrumentation Engineer

a)

Evaluate the proposed instrumentation system for the desalination plant and transmission pumps;
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and
b) Attend the commissioning and guarantee test of the desalination plant and transmission pumps,
and evaluate the performance of the instrumentation system.

9) Structural Engineer
a) Provide necessary advice to implement all construction works in order to comply with the design
code.

10) Contract Specialist
a) Evaluate the bidders' proposals;
b) Carry out activities described in and/or that follows from the activities described in the scope of
work related to procurement and contract management; and those assigned by Team Leader; and
c) Proactively anticipate and carry out any other activity as per the scope of work.

11) Cost Estimation / Quantity Surveyor
a) Evaluate financial proposals;
b) Review BOQs according to Guideline of SONEDE;
c) Prepare work standards and material / day work schedules;
d) Evaluate relevant documents for contractors' claims and variations; and
e) Evaluate and report to Team Leader on the progress of the works and periodical payment
requested by Contractors.

(2) Local Professional Staff
(responsible for all lots)

1) Deputy Team Leader
a) Support Team Leader;
b) Inform data/report from national professional staff to Team Leader; and
¢) Supervise all National Professional Staff.

2) Environmental Specialist

a) Review conception design based on the result of EIA;

b) Update Environmental Management Plan (EMP) if necessary;

c) Assist SONEDE to implement the measure identified in EMP;

d) Monitor the works on the view point of the EMP and negative impacts on environment caused by
the construction works;

e) Assist SONEDE in monitoring the compliance with the requirements under the EMP, JICA
Environmental Guidelines and the Tunisian Regulations; and

f)  Prepare report for environment and social environment and submit it to SONEDE.

3) Geo-technical Engineer

a) Evaluate the foundation design of facilities; and
b) Review geo-technical conditions on site, and foundation design of facilities.

10.3-40



(responsible for Lot 1. Desalination Plant)

4) Resident Engineer 1/ Civil Engineer (1) for Lot 1

a)
b)
c)
d)
e)

Supervise civil work for Intake/Discharge at the level of the Desalination Plant;
Assess the applicability of product proposed by the contractors;

Attend the test operation, commissioning and guarantee test of desalination plant;
Evaluate the performance of the desalination system; and

Support training on O&M of facilities related to civil engineering work.

5) Civil Engineer (2) for Lot 1

a)
b)
c)
d)

Assess the applicability of product proposed by the contractors;

Attend the test operation of the desalination system;

Evaluate the performance of the desalination system; and

Support training for O&M on facility related to civil engineering work.

6) Mechanical Engineer (for Lot 1, 6)

a)

b)
c)

d)
e)
f)
9)

Direct the mechanical engineer assigned as national professional staff for any his/her responsible
work;

Assist Team Leader for preparing O&M manuals on mechanical equipment;

Assess the applicability of products proposed by the contractors related to mechanical
equipment;

Supervise the installation works of mechanical equipment;

Attend the test operation of mechanical equipment;

Evaluate the performance of the mechanical equipment; and

Support training for O&M on mechanical equipment.

7) Electrical Engineer (for Lot 1, 6, 7)

a)
b)
c)
d)
e)
f)

Assist Team Leader for preparing O&M manuals related to electrical equipment;
Assess the applicability of product proposed by the contractors;

Supervise the installation works of electrical equipment;

Attend the test operation of electrical equipment;

Evaluate the performance of the electrical equipment; and

Support training for O&M on electrical equipment.

8) Structural Engineer

a)

b)

Identify the necessary soil investigations required for the structural design and administer that
work; and

Provide necessary advice to implement all construction works in order to comply with the design
code.

9) Architect

a)

Review building design in consideration of energy efficiency and operational environment;
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b) Supervise building construction ensuring safety condition; and
c) Evaluate and approve the applicability of the building.

10) Building Utilities Engineer
a) Supervise building utility construction ensuring safety condition; and
b) Attend the building utility tests, and report to Team Leader.

11) Quantity Surveyor for Lot 1
a) Evaluate relevant documents for contractors' claims and variations; and
b) Evaluate and report to Team Leader for the progress of the works and periodical payment
requested by Contractors.

(responsible for Lots 2, 3, 4. Pipeline Installation)

12) Resident Engineer 2 / Civil Engineer (1) for Lot 2, 3, 4
a) Assess the applicability of product proposed by the contractors;
b) Attend the test operation of the transmission system;
¢) Evaluate the performance of the transmission system; and
d) Support training on O&M on facility related to civil engineering work.

13) Civil Engineer (2) for Lot 2, 3, 4
a) Assess the applicability of product proposed by the contractors;
b) Attend the test operation of the transmission system;
¢) Evaluate the performance of the transmission system; and
d) Support training on O&M on facility related to civil engineering work.

14) Quantity Surveyor for Lot 2, 3, 4
a) Evaluate relevant documents for contractors' claims and variations; and
b) Evaluate and report to Team Leader for the progress of the works and periodical payment
requested by Contractors.

(responsible for Lot 5, 6. Reservoirs / Pump Facility Construction)
15) Resident Engineer 3 / Civil Engineer (1)for Lot 5, 6
a) Supervise civil work for reservoir and pump facilities;
b) Assess the applicability of product proposed by the contractors;
c) Attend the test operation of mechanical and electrical equipment;
d) Evaluate the performance of the transmission system; and
e) Support training for O&M on facility related to civil engineering work,

16) Civil Engineer (2) for Lot 5, 6
a) Assess the applicability of product proposed by the contractors;
b) Attend the test operation of mechanical and electrical equipment;
c) Evaluate the performance of the transmission system; and
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d) Support training on O&M on facility related to civil engineering work.

17) Quantity Surveyor for Lot 5, 6
a) Evaluate relevant documents for contractors' claims and variations; and
b) Evaluate and report to Team Leader for the progress of the works and periodical payment
requested by Contractors.

7. Reporting

Within the scope of consulting services, the Consultant shall prepare and submit reports and documents
to SONEDE as shown below. The Consultant shall provide electronic copy of each of these reports.
(Example)

Category Type of Report Timing No. of
Copies
Consultancy Inception Report Withinl month after 10
Services commencement of
the services
Monthly Progress Report Every month 10
Quarterly Progress Report Every quarter 10
Project Completion Report (for At the end of 10
submission to JICA) Services
Tender Assistance | Bid Evaluation Report (Technical | After evaluation of 15 each
& Price) Bids
Construction Quality Control Report Every month 10
Supervision Completion Report (and As-built | At the end of the 5
Drawings, if any) Project
Training Training Plan At appropriate 10

timing in accordance
with the Inception

Report
Training Execution and Within 1 month after 10
Evaluation Report training
Environment and Environmental Monitoring Every quarter 10
Social Safeguard Report
Land Acquisition Monitoring Every month 10
Report
Environmental and Social At the end of the 20
Safeguard Evaluation Report Project
Other Report Technical Report As required or upon | As required
request

Contents to be included in each report are as follows:

(Monthly Progress report and Inception report)
a) Monthly Progress Report: Describes briefly and concisely all activities and progress for the
previous month by the 10th day of each month. Problems encountered or anticipated will be
clearly stated, together with actions to be taken or recommendations on remedial measures for
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b)

correction. Also indicates the work to be performed during the coming month.
Inception Report: To be submitted within 1 month after the commencement of the services,

presenting the methodologies, schedule, organization, etc.

(Tender Assistance)

a)

Bid Evaluation Report (technical) (15 copies) to present the results of technical evaluation and

b)

to recommend the qualified applicants.

Bid Evaluation Report (price) (15 copies) to present the results of the tender to select the

qualified applicants with lowest evaluated price bid.

(Assistance in Environment Monitoring)

a)

Environmental Monitoring Report (10 copies), to be submitted at every three (3) months after

b)

the commencement of the services, presenting the environmental impacts and implementation
of environmental mitigation measures during and [at the completion of / after] the construction
stage. Environmental monitoring forms attached as Appendix # will be filled and attached to
the Report.

Land Acquisition Monitoring Report (10 copies), to be submitted at every month during land

C)

acquisition period.

Environmental and Social Safeguard Evaluation Report (20 copies), to be submitted by the end

of the consulting services, presenting the EMP and EMOoP prepared.

(Construction Supervision)

a)

Quarterly Progress Report (15 copies), to be submitted at every three (3) months during

b)

construction, presenting the progress status of the Project.
Operation and Maintenance Manual (20 copies) containing technical procedures for the

C)

appropriate operation and maintenance of all project facilities.
Construction Completion Report (20 copies), to be submitted within three (3) month after

completion of construction, which comprises a full size of as-built drawings for all the
structures and facilities completed, and the final details of the construction completed together
with all data, records, material tests results, field books.
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T1 Cost Estimates Total

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit Qt'ty : F_C Portion (UPY) _LC -Portion (TND) Tota : Reference
Unit Price Amount Unit Price |  Amount (JPY) (equiv. TND)

Lot 1 Desalination Plant (ICB) [including intake/discharge

Intake & Discharge Facilities Ls 1 4,420,968,000 74,815,000 8,986,179,000| 147,266,000|L1-1

Desalination Plant Ls 1 8,785,042,000 84,084,000| 13,915,848,000| 228,054,000|L1-2

Transmission Pump Facility Ls 1 738,940,000 5,327,000| 1,063,994,000] 17,437,000|L1-3

Guarantee Test Ls 1 218,003,000 26,916,000 1,860,417,000] 30,489,000|L1-4

Lot 1 Sub-Total 14,162,953,000 191,142,000| 25,826,438,000| 423,245,000
FCP:LCP 55% 45%

Lot 2-1 Pipe Procurement (ICB) 1000 & 1400

Transmission Pipe Material Ls 1 2,189,020,000 3,986,000 2,432,246,000] 39,860,000|L2-1

Lot 2-1 Sub-Total 2,189,020,000 3,986,000 2,432,245,720| 39,860,000
FCP:LCP 90% 10%

Lot 2-2 Pipe Procurement (ICB) less than 1000

Transmission Pipe Material Ls 1 435,557,000 793,000 483,945,860 7,931,000|L2-2

Lot 2-2 Sub-Total 435,557,000 793,000 483,945,860 7,931,000
FCP:LCP 90% 10%

Lot 2 Sub-Total 2,624,577,000 4,779,000f 2,916,191,580| 47,791,000
FCP:LCP 90% 10%




€901

T1 Cost Estimates Total Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
Items Specification Unit Qt'ty - F_C Portion () _LC -Portion (TND) Tota - Reference
Unit Price Amount Unit Price |  Amount (JPY) (equiv. TND)

Lot 3 Valve and Other Equipment Procurement (LCB)

Valve Material Ls 1 510,792,000 930,000 567,540,600 9,301,000(L3

Lot 3 Sub-Total 510,792,000 930,000 567,540,600 9,301,000
FCP:LCP 90% 10%

Lot 4 Pipe Installation (ICB)

Transmission Pipe Installatiom Ls 1 0 40,270,000 2,457,275,400| 40,270,000(L4-1

Valve Installation Ls 1 0 615,000 37,527,300 615,000{L4-2

Pipe Jacking Ls 1 0 4,369,000 266,596,380 4,369,000|L4-3

Surge Tank 10mx15mx2 Ls 1 40,430,000 2,262,000 178,457,240 2,925,000(L4-4

Lot 4 Sub-Total 40,430,000 47,516,000/ 2,939,856,320| 48,179,000
FCP:LCP 1% 99%

Lot 5 Reservoirs Construction (LCB)

Mixing Chmber PK11 Ls 1 0 1,501,000 91,591,020 1,501,000(L5-1

Mixing Chmber Bou Merra Ls 1 0 281,000 17,146,620 281,000|L5-2

Mixing Chmber PK10 Ls 1 0 560,000 34,171,200 560,000(L5-3

Mixing Chmber PK14 Ls 1 0 472,000 28,801,440 472,000|L5-4

Mixing Chmber Sidi Salah EH Ls 1 0 319,000 19,465,000 319,000(L5-5

Reservoir Bou Merra 5 000m3 Ls 1 0 1,890,000 115,327,800 1,890,000(L5-6

Lot 5 Sub-Total 0 5,023,000 306,503,460 5,023,000
FCP:LCP 0% 100%
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T1 Cost Estimates Total

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit Qt'ty - F_C Portion () _LC -Portion (TND) Tota - Reference
Unit Price Amount Unit Price |  Amount (JPY) (equiv. TND)

Lot 6 Pump Facilities Construction (ICB)

PK11 (for PK10 & Bou Merra) Ls 1 789,808,000 6,059,000| 1,159,528,000] 19,002,000|L6-1

PK10 (for PK14) Ls 1 469,333,000 4,543,000 746,546,860|  12,234,000|L6-2

Pk14 (for Sidi Salah EH) Ls 1 306,074,000 3,167,000 499,324,340 8,183,000|L6-3

Lot 6 Sub-Total 1,565,215,000 13,769,000| 2,405,399,380| 39,420,000
FCP:LCP 65% 35%

Lot 7 Power Supply Line (by STEG)

Power Supply Line Construction |150kV - 15km Ls 1 0 4,350,000 265,437,000 4,350,000|L7-1

Travées Ls 1 0 2,400,000 146,448,000 2,400,000|L7-2

Assistance Ls 1 0 533,000 32,523,660 533,000|L7-3

Lot 7 Sub-Total 0 7,283,000 444,408,660 7,283,000
FCP:LCP 0% 100%

Total Cost 18,903,967,000 270,442,000| 35,406,337,840| 580,242,000

Total Cost (rounded) 18,903,967,000 270,442,000| 35,406,338,000| 580,242,000
FCP:LCP 53% 47%
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L1 Desalination Plant Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
Items Specification | Unit| Qt'ty FC Portion (PY) L C Portion (TND) Tota - Reference
Unit Price]  Amount Unit Price] Amount (JPY) (equiv. TND)

Intake & Discharge Facilities Ls 1 4,420,968,000 74,815,000| 8,986,179,000 147,266,000]|L1-1
Desalination Plant Ls 1 8,785,042,000 84,084,000 13,915,848,000 228,054,000|L1-2
Transmission Pump Facility Ls 1 738,940,000 5,327,000 1,063,994,000 17,437,000(L1-3
Guarantee Test (for Desalination Plant) Ls 1 218,003,000 26,916,000 1,860,417,000 30,489,000 I1_21r_7:‘ronths
Total 14,162,953,000 191,142,000
Total Cost (rounded) toT1 14,162,953,000 191,142,000| 25,826,438,000 423,245,000{L1

FCP:LCP 55% 45%
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L1-1 Intake & Discharge Facilities

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

S . FC Portion | LC Portion Total
Items Specification | Unit [Qt'ty Reference
(JPY) (TND) (PY) (equiv. TND)

HDPE 2000mm X
Intake & Discharge Pipelines |2 Ls 1 | 4,420,968,000( 67,193,000 8,521,085,000( 139,644,000|L1-1-1
Intake Pit 42x20x8.3m Ls 1 0 6,037,000 368,378,000 6,037,000|L1-1-2 Work
Outfall Pit 22X7.8x11m Ls 1 0l 1,585,000 96,717,000 1,585,000|L1-1-3 Work
Total 4,420,968,000( 74,815,000
Total Cost (Rounded) toLl 4,420,968,000| 74,815,000| 8,986,179,000| 147,266,000(L1-1

FCP:LCP 49% 51%
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L1-1-1 Intake & Discharge Pipelines Exchange Rate: 1.00US$= 119.60JPY  1.000TND= 61.02JPY
e | FC Portion | LC Portion Total
Items Specification | Unit [Qt'ty (PY) (TND) e T Reference
Pipe material
Intake HDPE ¢2000mm (1D) 3600mx2lines Ls 1 | 2,782,676,160 0| 2,782,676,160| 45,602,690|ID: Internal Diameter
Discharge HDPE ¢1800mm (ID) |4400m Ls 1 1,458,292,000 0| 1,458,292,000( 23,898,591|ID: Internal Diameter
Intake head Type TK-2000 x 2 heads| LS 1 0 3,528,000 215,278,560 3,528,000(cost
Discharge head Multi Nozzle 1800| Ls 1 0 1,960,000 119,599,200 1,960,000]|cost
Intake Pipe Assembly 3600mx2 Ls 1 0] 4,403,000 268,671,060 4,403,000
Discharge Pipe Assembly 4400m Ls 1 0 2,285,000 139,430,700 2,285,000
Pipe Material sub-total 4,240,968,160| 12,176,000| 4,983,947,680| 81,677,281
Pipe Installation
Intake Pipe ID2000x3600x2 Ls 1 0] 5,179,000 316,022,580| 5,179,000
Discharge Pipe ID1800x4400x1 Ls 1 0 3,105,000 189,467,100 3,105,000
Intake head Type TK-2000x 2 | Ls 1 0 94,000 5,735,880 94,000
Discharge head Multi Nozzle 1800| Ls 1 0 47,000 2,867,940 47,000
Pipe Installation sub-total 0] 8,425,000| 514,093,500| 8,425,000 Work
On-shore part civil work & backfilling Ls 1 0 7,559,000f 461,250,000 7,559,000(L1-1-1-1 Work
Off-shore part civil work & backfilling Ls 1 180,000,000 31,857,000 2,123,914,000( 34,807,000|L1-1-1-2 Work
Other Miscellaneous. Work 15% of Work Ls 0 7,176,150 437,888,673 7,176,150(2
Total 4,420,968,160| 67,193,150
Total Cost (Rounded) toL1-1 4,420,968,000] 67,193,000/ 8,521,085,000| 139,644,000(L1-1-1
FCP:LCP 52% 48%




8-G'0T

L1-1-1-1 On-shore Pipeline Civil Work 49000 Exchange Rate: 1.00US$= 119.60JPY  1.000TND= 61.02JPY
L . FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qt'ty — — : Reference
Unit Price] Amount [Unit Price] Amount (JPY) (equiv. TND)

Excavation sandy soil m® | 23,500 0 0| 16.500[ 387,750| 23,660,505 387,750

Backfilling excavated soil 3 | 16,700 0 0| 11.000 183,700| 11,209,374 183,700

Surplus Soil Transport 3| 6,800 0 0| 23.100 157,080 9,585,022 157,080
Materal,

Foundation Gravel m° 2,900 0 0 74.800 216,920 13,236,458 216,920(Placing,
purchase X 80% (scrap

Sheet Pile IV Type L=17m ton 2,717 0 0] 1760.000| 4,781,920| 291,792,758 4,781,920{20%) x

Sheet Pile Driving pcs | 2,100 0 0] 280.500 589,050 35,943,831 589,050

Sheet Pile Removal pcs | 2,100 0 0 56.100 117,810 7,188,766 117,810|20% of driving
purchase X 80% (scrap

Tie-rod, waling and H pile ton 475 0 0| 1536.700|  729,933| 44,540,512 729,933|20%)

Anchor Pile Driving H300 L=12m pcs 420 0 0| 230.000 96,600 5,894,532 96,600

Anchor Pile Removal pcs 420 0 0| 46.000 19,320 1,178,906 19,320|20% of driving

Tie-rod & waling Setting ton 119 0 0] 1560.000 185,640| 11,327,753 185,640

Tie-rod & waling Removal ton 119 0 0| 780.000 92,820 5,663,876 92,820|50% of driving

Total 0 7,558,543

Total Cost (Rounded) toL1-1-1 0 7,559,000[ 461,250,000 7,559,000|L1-1-1-1

FCP:LCP 0% 100%




6-G'0T

L1-1-1-2 Off-shore Pipeline Civil Work

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification [Unit| Qt'ty FC Portion (9PY) LC Portion (TND) Total Reference
Unit Price Amount Unit Price | Amount (JPY) (equiv. TND)
Excavation sandy soil m? 389,600 0 0 27.400( 10,675,040 651,390,941 10,675,040
Backfilling excavated soil 3 288,000 0 0 27.4001 7,891,200 481,521,024 7,891,200
Surplus Soil Transport %1 101,600 0 0 9.800 995,680 60,756,394 995,680
Foundation Material & Placing |Gravel m® | 28,300 0 0 96.000| 2,716,800 165,779,136| 2,716,800
Foundation Levelling Gravel m? | 40,400 0 0 92.100| 3,720,840 227,045,657| 3,720,840
Armour Stone Rubble Stone m? 55,600 0 0 94.100f 5,231,960 319,254,199 5,231,960
Turbid Water Protection Barrier [floating silt curtains| 10t 1(180,000,000| 180,000,000( 327,761.390 327,761 200,000,000 3,277,614
Acrtificial Reef Concrete Blocks | lot 1 0 0] 297,922.000 297,922 18,179,200 297,922
Total 180,000,000 31,857,203
Total Cost (Rounded) toL1-1-1 180,000,000 31,857,000 2,123,914,000( 34,807,000|L1-1-1-2
FCP:LCP 8% 92%




0T-9'0T

L1-1-2 Intake Pit Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
Items Specification Unit| Qt'ty F(_: Po.rtion (PY) L_C P(.)rtion (TND) Total - Reference

Unit Price | Amount | Unit Price| Amount JPY) (equiv. TND)

Pile driving work ?r?é)l:j?noé b&iﬁgs m 740 0 0 77.000 56,980 3,476,920 56,980|74pcs x 10m

Pile Head Treatment 300x300 pcs 74 0 0 4.400 326 19,893 326

Excavation m® 10,660 0 0 16.500 175,890 10,732,808 175,890

Backfilling m° 3,065 0 0 11.000 33,715 2,057,289 33,715

Surplus Soil Transport m® | 7,595 0 0 23.100 175,445 10,705,654 175,445

Gravel m° 171 0 0 74.800 12,791 780,507 12,791

Lean Concrete m® 86 0 0 440.000 37,840 2,308,997 37,840

Reinforced Concrete m® | 3,070 0 0] 935.000| 2,870,450 175,154,859 2,870,450

Formwork m? 4,063 0 0 62.700 254,750 15,544,845 254,750

Rebar Fabrication and Assembly ton 614 0 0| 1,320.000 810,480 49,455,490 810,480|200kg/m3

Sheet Pile Driving Type IV 17m pcs 340 0 0 280.500 95,370 5,819,477 95,370

Sheet Pile removing Type IV 17m pcs 340 0 0 56.100 19,074 1,163,895 19,074|20% of driving

reuse of sheet pile used for

Sheet Pile Type IV 17m ton 440 0 0 0.000 0 0 0|on-shore pipe civil work

Wialing and Strut Installation  |[H300*300*10*15 ton 118 0 0| 1,430.000 168,740 10,296,515 168,740

Waling and Strut Removal H300*300*10*15 ton 118 0 0| 715.000 84,370 5,148,257 84,370

Waling & Strut H300*300*10*15 ton 118 0 0 286.000 33,748 2,059,303 33,748|purchase x 20%

Other Miscellaneous Work 25% of Structure Work| Ls 1 0 1,207,492 73,681,162 1,207,492

Total 0 6,037,461

Total Cost (Rounded) tolL1l-1 0 6,037,000] 368,378,000 6,037,000|L1-1-2

FCP:LCP 0% 100%




T1-9°0T

L1-1-3 Quitfall Pit Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
Items Specification Unit| Qt'ty F(_: Po.rtion (PY) L_C P(.)rtion (TND) Total - Reference

Unit Price | Amount | Unit Price| Amount JPY) (equiv. TND)

Pile driving work ?r?é)l:j?noé b&iﬁi m 180 0 0 77.000 13,860 845,737 13,860(18pcs x 10m

Pile Head Treatment 300x300 pcs 18 0 0 4.400 79 4,821 79

Excavation m® 2,853 0 0 16.500 47,075 2,872,517 47,075

Backfilling m° 1,237 0 0 11.000 13,607 830,299 13,607

Surplus Soil Transport m® | 1,616 0 0 23.100 37,330 2,277,877 37,330

Gravel m° 41 0 0 74.800 3,067 187,148 3,067

Lean Concrete m° 20 0 0| 440.000 8,800 536,976 8,800

Reinforced Concrete m° 778 0 0] 935.000 727,430 44,387,779 727,430

Formwork m? 1,265 0 0 62.700 79,316 4,839,862 79,316

Rebar Fabrication and Assembly ton 156 0 0| 1,320.000 205,920 12,565,238 205,920|200kg/m3

Sheet Pile Driving Type IV 17m pcs 189 0 0 280.500 53,015 3,234,975 53,015

Sheet Pile removing Type IV 17m pcs 189 0 0 56.100 10,603 646,995 10,603|20% of driving

reuse of sheet pile used for

Sheet Pile Type IV 17m ton 245 0 0 0.000 0 0 0|on-shore pipe civil work

Wialing and Strut Installation  |[H300*300*10*15 ton 28 0 0| 1,430.000 40,040 2,443,241 40,040

Waling and Strut Removal H300*300*10*15 ton 28 0 0| 715.000 20,020 1,221,620 20,020

Waling & Strut H300*300*10*15 ton 28 0 0 286.000 8,008 488,648 8,008|purchase x 20%

Other Miscellaneous Work 25% of Structure Work| Ls 1 0 317,043 19,345,964 317,043

Total 0 1,585,213

Total Cost (Rounded) toL1-1 0 1,585,000 96,717,000 1,585,000|{L1-1-3

FCP:LCP 0% 100%




Z¢1-90T

L1-2 Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit| Qt'ty - FC_ Portion (JPY) I__C I?ortion (TND) Total - Reference
Unit Price Amount Unit Price| Amount (JPY) (equiv. TND)
Foundation Ls 1 0 4,817,000 293,933,000 4,817,000(L1-2-1
Buildings Ls 1 774,904,000 39,576,000 3,189,832,000 52,275,000|L1-2-2
Desalination Plant Ls 1 6,661,213,000 18,819,000| 7,809,548,000 127,983,000(L1-2-3
Filtered Water Tank 15mx50mx5mH Ls| 1 1,737,000 105,992,000 1,737,000|L1-2-4
Drain Tank 15m38mx5mH Ls | 1 0 1,316,000 80,302,000 1,316,000|L1-2-5
Brine Tank 12mx40mx5mH Ls| 1 0 1,132,000 69,075,000 1,132,000|L1-2-6
Water Reservoir V=5,000m3 x 5 Ls| 1 0 10,640,000 649,253,000 10,640,000|L1-2-7
In-yard Pipe Ls 1 2,145,000 130,888,000 2,145,000|L1-2-8
Electrical Facilities Ls 1 1,348,925,000 3,902,000| 1,587,025,000 26,008,000|L1-2-9
Total 8,785,042,000 84,084,000
Total Cost (Rounded) toLl 8,785,042,000 84,084,000 13,915,848,000 228,054,000|L1-2
FCP:LCP 63% 37%




€1-901

L1-2-1 Foundation for Equipment

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit| Oft'ty F_C P?rtion (PY) L_C P(-)rtion (TND) Total : Reference
Unit Price | Amount |Unit Price| Amount (JPY) (equiv. TND)
Foundation
Dual Media & Polishing Filter | 18x70x0.3m height 4
500500, L = 10m
Pile Driving Work Including Materials m | 2,500 0 0f 110.000 275,000 16,780,500 275,000|L=250pcsx10m
Pile Head Treatment 500x500 pcs 250 0 0 6.600 1,650 100,683 1,650
Reinforced Concrete m® | 1512 0 0] 935.000( 1,413,720 86,265,194 1,413,720
Formwork m? 53 0 0 62.700 3,323 202,776 3,323
Rebar Fabrication and Assembly ton 257 0 0 1,320.000 339,293 20,703,647 339,293|Rebar/Concrete =  170kg/m3
Cartridge Filter 3x6x0.3m height 4
Reinforced Concrete m°® 22 0 0] 935.000 20,570 1,255,181 20,570
Formwork m’ 6 0 0 62.700 376 22,956 376
Rebar Fabrication and Assembly ton 4 0 0 1,320.000 4,937 301,244 4,937(Rebar/Concrete = 170kg/m3
High Pressure Pump 3x8x0.3m height 4
Reinforced Concrete m°® 29 0 0] 935.000 27,115 1,654,557 27,115
Formwork m? 7 0 0 62.700 439 26,782 439
Rebar Fabrication and Assembly ton 5 0 0 1,320.000 6,508 397,094 6,508|Rebar/Concrete = 170kg/m3
RO system 6x10x0.3m height 4
Reinforced Concrete m°® 72 0 0] 935.000 67,320 4,107,866 67,320
Formwork m’ 10 0 0 62.700 627 38,260 627
Rebar Fabrication and Assembly ton 12 0 0 1,320.000 16,157 985,888 16,157|Rebar/Concrete =  170kg/m3
Ground levelling m® | 200,000 0 0 13.200( 2,640,000 161,092,800 2,640,000
Total 0 4,817,034
Total Cost (Rounded) toL1-2 0 4,817,000) 293,933,000 4,817,000{L1-2-1
FCP:LCP 0% 100%




v1-9°0T

L1-2-2 Building (Desalination Plant)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY)

LC Portion (TND)

Total

Items Specification Unit [ Qt't Reference
P Y Unit Price] Amount | Unit Price [ Amount (JPY) k_?_(i:]r'x
Pre-treatment system Building
Structure 130x80x7.5m height m? 10,400 24,667 256,536,800( 1155.000| 12,012,000f 989,509,040| 16,216,143|Structure
overhead crane& misc. work Ls 1 128,268,400 6,006,000 494,754,520 8,108,071|Structure x  50%
waterproofing m? 10,400 0 0 42.900 446,160 27,224,683 446,160
500500, L = 20m
Pile Driving Work Including Materials m |11,560 0 0 110.000 1,271,600 77,593,032 1,271,600{L=578pcsx20m
Pile Head Treatment 500x500 pcs | 578 0 0 6.600 3,815 232,779 3,815
sub-total 384,805,200 19,739,575 1,589,314,054| 26,045,789
RO system Building
Structure 630x86x12m height m? 5,418 24,667 133,645,806/ 1155.000 6,257,790 515,496,152 8,447,987|Structure
overhead crane& misc. work Ls 1 66,822,903 3,128,805 257,748,076 4,223,993|Structure x  50%
waterproofing m? 5,418 0 0 42.900 232,432 14,183,013 232,432
500500, L = 20m
Pile Driving Work Including Materials m | 6,020 0 0 110.000 662,200 40,407,444 662,200{L=301pcsx20m
Pile Head Treatment 500x500 pcs | 301 0 0 6.600 1,987 121,222 1,987
sub-total 200,468,709 10,283,304 827,955,907 13,568,599




GT-9'0T

L1-2-2 Building (Desalination Plant) Exchange Rate: 1.00US$= 119.60JPY  1.000TND= 61.02JPY
Items Specification Unit | Qt'ty _FC -Portion (PY) L_C P_ortion (TND) Total EquIV: Reference
Unit Pricef Amount | Unit Price [ Amount (JPY) ST,
Administration Building
Structure 16x40x8m height m? 1,800 49,335 88,803,000 2310.000] 4,158,000 342,524,160 5,613,310|three stories 200%
Pile Driving Work ?:333?;% k/lztsr(:;s m 840 0 0] 110.000 92,400 5,638,248 92,400(L=42pcs*x20m
Pile Head Treatment 500x500 pcs | 42 0 0 6.600 277 16,915 277
sub-total 88,803,000 4,250,677| 348,179,323 5,705,987
Warehouse Building
Structure 50x20x5m height m? 1,000 19,981 19,981,000 990.000 990,000 80,390,800 1,317,450(Structure
overhead crane& misc. work Ls 1 9,990,500 495,000 40,195,400 658,725|Structure x  50%
ground improvement 1m x 100kg/m3 m® | 1,000 0 0 41.000 41,000 2,501,820 41,000
sub-total 29,971,500 1,526,000 123,088,020 2,017,175
GIS Sub-station Building
Structure-1 15x11x7.5m height m? | 165 24,667 4,070,055 1155.000 190,575 15,698,942 257,275|Structure
overhead crane& misc. work |for Structure 1 Ls 1 2,035,028 95,288 7,849,471 128,638|Structure x  50%
Structure-2 (15%20+7x20)x5m height 2| 440 24,667 10,853,480 1155.000 508,200 41,863,844 686,068
waterproofing 2| 605 0 0 42.900 25,955 1,583,744 25,955
500%500, L = 20m
Pile Driving Work Including Materials 680 0 0] 110.000 74,800 4,564,296 74,800({L=34pcsx20m
Pile Head Treatment 500x500 pcs | 34 0 0 6.600 224 13,693 224
sub-total 16,958,563 895,041 71,573,989 1,172,960




91-9'0T

L1-2-2 Building (Desalination Plant)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY)

LC Portion (TND)

Total

Items Specification Unit | Qt't Reference
P oLy Unit Price] Amount | Unit Price [ Amount (JPY) k_?_(i:]r'x
Intake Sub-station Building
Structure 36x24x5m height 2| 864 24,667 21,312,288 1155.000 997,920 82,205,366 1,347,187
waterproofing 2| 864 0 0 42.900 37,066 2,261,743 37,066
500%500, L = 20m
Pile Driving Work Including Materials 960 0 0] 110.000 105,600 6,443,712 105,600{L=48pcsx20m
Pile Head Treatment 500x500 pcs | 48 0 0 6.600 317 19,331 317
sub-total 21,312,288 1,140,902 90,930,152 1,490,170
RO Sub-station Building
Structure 54x24x5m height 2 1,296 24,667 31,968,432 1155.000 1,496,880| 123,308,050 2,020,781
waterproofing 2 1,296 0 0 42.900 55,598 3,392,614 55,598
500%500, L = 20m
Pile Driving Work Including Materials 1,440 0 0] 110.000 158,400 9,665,568 158,400(L=72pcsx20m
Pile Head Treatment 500x500 pcs | 72 0 0 6.600 475 28,997 475
sub-total 31,968,432 1,711,354| 136,395,229 2,235,254
Gate Keeper House 5x5x4m height m? | 25 24,667 616,675 1155.000 28,875 2,378,628 38,981
Total 774,904,367 39,575,728
Total Cost (Rounded) toL1-2 774,904,000 39,576,000| 3,189,832,000| 52,275,000(L1-2-2
FCP:LCP 24% 76%




LT-90T

L1-2-3 Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= ###H###

Items Specification| Unit | Qt'ty FC(‘;DF?\r(t)ion L(ETPNoerti)on oY) Total (equiv. TND) Reference
Pre-treatment system
Feed Pump units | 5 142,500,000 122,900 149,999,358 2,458,200
Backwash Pump units 3 26,600,000 22,900 27,997,358 458,823
Air wash Blower units 3 4,800,000 4,100 5,050,182 82,763
Drain Pump units 2 142,500,000 122,900 149,999,358 2,458,200
Dual media Filter units | 24 931,000,000 803,000 979,999,060 16,060,293
Polishing Filter units | 16 617,500,000 532,600 649,999,252 10,652,233
Valves Ls 1 216,600,000 186,800 227,998,536 3,736,456
Pipes Ls 1 456,000,000 393,300 479,999,166 7,866,260
sub-total 2,537,500,000 2,188,500|  2,671,042,270 43,773,228
RO system
RO Feed Pump units | 5 142,500,000 122,900 149,999,358 2,458,200
Cartridge Filter units | 10 78,000,000 67,300 82,106,646 1,345,569
Booster Pump units 6 110,200,000 95,100 116,003,002 1,901,065
High Pressure Pump units 5 456,000,000 393,300 479,999,166 7,866,260
Pressure Exchanger Unit units 4 330,600,000 285,200 348,002,904 5,703,096




8T1-9'0T

L1-2-3 Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= ###H###

Items Specification| Unit | Qt'ty FC(‘;DF?\r(t)ion L(ETPNoerti)on oY) Total (equiv. TND) Reference

RO Unit Ls 1 1,121,000,000 966,900/ 1,180,000,238 19,337,926
Chemical dosing system (Pre-treatment) Ls 1 15,500,000 13,400 16,317,668 267,415[NaClO, FeCI3
Chemical dosing system (After-treatment) Ls 1 17,800,000 15,400 18,739,708 307,108
Cleaning Pump units 2 19,000,000 16,400 20,000,728 327,773
Valves Ls 1 173,000,000 149,200 182,104,184 2,984,336
Pipes Ls 1 332,500,000 286,800 350,000,536 5,735,833
Stages Ls 1 97,000,000 83,700 102,107,374 1,673,343

sub-total 2,893,100,000 2,495,600]  3,045,381,512 49,907,924

Electrical system

Panels for pre-treatment Ls 1 86,000,000 74,200 90,527,684 1,483,574
Panels for RO Ls 1 340,000,000 293,300 357,897,166 5,865,244
Panels for others Ls 1 140,000,000 120,800 147,371,216 2,415,130
Instruments Ls 1 232,500,000 200,500 244,734,510 4,010,726

sub-total 798,500,000 688,800 840,530,576 13,774,674




6T-9'0T

L1-2-3 Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= ###H###

Items Specification| Unit | Qt'ty FC(‘;DF?\r(t)ion L(ETPNoerti)on oY) Total (equiv. TND) Reference
Engineering Work
Mechanical design Ls 1 137,000,000 0 137,000,000 2,245,166
Electrical design Ls 1 90,000,000 0 90,000,000 1,474,926
sub-total 227,000,000 0 227,000,000 3,720,092
Installation
15% of Pre-treatment
Mechanical for pre-treatment Ls 1 80,131,000 5,252,800 400,656,856 6,565,992 system
Mechanical for RO Ls 1 91,361,000 5,989,000 456,809,780 7,486,230(15% of RO system
Electrical installation Ls 1 33,621,000 2,203,900 168,102,978 2,754,883[20% of RO system
sub-total 205,113,000f 13,445,700 1,025,569,614 16,807,105
Total 6,661,213,000| 18,818,600
Total Cost (Rounded) toL1-2 6,661,213,000] 18,819,000 7,809,548,000 127,983,000|L1-2-3
FCP:LCP 85% 15%




0¢-9'0T

L1-2-4 Break Tank 15mx50mx5mH (V=3,000m3) Exchange Rate: 1.00US$= 119.60JPY  1.000TND= 61.02JPY
Items Specification [Unit| Qt'ty FC_: Pc?rtion (PY) L(_: Pc?rtion (TND) Total - Reference
Unit Price[ Amount | Unit Price [ Amount (JPY)  [(equiv. TND)
500%500, L = 30m
Pile Driving Work Including Materials| m |1,080 0 0 110.000| 118,800 7,249,176 118,800{L=36pcsx30m
Pile Head Treatment 500x500 pcs| 36 0 0 6.600 238 14,498 238
Excavation m® | 530 0 0 16.500 8,745 533,620 8,745
Backfilling m? | 80 0 0 11.000 880 53,698 880
Surplus Soil Transportation m® | 450 0 0 23.100 10,395 634,303 10,395
Gravel m| 75 0 0 74.700 5,603 341,865 5,603
Concrete m| 75 0 0| 440.000 33,000 2,013,660 33,0001
Reinforced Concrete m® | 889 0 0 935.000| 831,215| 50,720,739 831,215]2
Formwork m? 2,230 0 0 62.700| 139,821 8,531,877 139,821(3
Rebar Fabrication and Assembly ton | 151 0 0| 1,320.000f 199,492| 12,172,977 199,492|4 Rebar/Concrete = 170kg/m3
Waterproofing m? 1,400 0 0 42.900 60,060 3,664,861 60,060
Scaffolding m? | 260 0 0 107.800 28,028 1,710,269 28,028
Other Miscellaneous works Ls| 1 0 300,882| 18,359,814 300,882|sum of (1~4) x 25%
Total 0 1,737,158
Total Cost (Rounded) toL1-2 0 1,737,000| 105,992,000 1,737,000(L1-2-4
FCP:LCP 0% 100%




T¢-S'0T

L1-2-5 Drain Tank 15mx38mx5mH

Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY

Items Specification | Unit | Qt'ty FC_ Portion (PY) L(_: Po-rtion (TND) Total equIv Reference
Unit Price| Amount| Unit Price] Amount JPY) .
500%500, L = 30m

Pile Driving Work Including Materials| m | 780 0 0| 110.000 85,800| 5,235,516 85,800|L=26pcsx30m
Pile Head Treatment 500%x500 pcs | 26 0 0 6.600 172 10,471 172
Excavation m® | 408 0 0 16.500 6,732 410,787 6,732
Backfilling m* | 66 0 0 11.000 726 44,301 726
Surplus Soil Transportation m® | 342 0 0| 23.100 7,900 482,070 7,900
Gravel m? | 57 0 0] 74.700 4,258 259,817 4,258
Concrete m? | 57 0 0| 440.000 25,080| 1,530,382 25,080|1
Reinforced Concrete m® | 668 0 0| 935.000] 624,580| 38,111,872 624,580(2
Formwork m? 1,790 0 0] 62.700] 112,233| 6,848,458 112,233)3
Rebar Fabrication and Assembly ton | 114 0 0| 1320.000| 149,899 9,146,849 149,899|4 Rebar/Concrete = 170kg/m3
Waterproofing m? 1,100 0 0] 42.900 47,190( 2,879,534 47,190
Scaffolding m? | 220 0 0| 107.800 23,716| 1,447,150 23,716
Other Miscellaneous Works Ls 1 0 227,948 13,909,390 227,948|sum of (1~4) x 25%
Total 0 1,316,234
Total Cost (Rounded) toL1-2 0 1,316,000| 80,302,000 1,316,000(L1-2-5

FCP:LCP 0% 100%




2¢-S01

L1-2-6 Brine Tank 12mx40mx5mH Exchange Rate: 1.00US$= 119.60JPY  1.000TND= 61.02JPY
Items Specification | Unit [ Qt'ty FC_ PoTtior,l\(,‘,]E,I,), L? Pc_)rtion (TND) Total - Reference
Unit Price|” ™ " |Unit Price] Amount (JPY)  [(equiv. TND)
500%500, L = 30m
Pile Driving Work Including Materials| m | 540 0 0] 110.000 59,400 3,624,588 59,400|L=18pcsx30m
Pile Head Treatment 500x500 pcs | 18 0 0 6.600 119 7,249 119
Excavation m® | 353 0 0 16.500 5,825 355,411 5,825
Backfilling m? | 65 0 0 11.000 715 43,629 715
Surplus Soil Transportation m® | 288 0 0| 23.100 6,653 405,954 6,653
Gravel m? | 48 0 0 74.700 3,586 218,793 3,586
Concrete m? | 48 0 0| 440.000 21,120| 1,288,742 21,120|1
Reinforced Concrete m® | 576 0 0| 935.000f 538,560| 32,862,931 538,560(2
Formwork m? 1,640 0 0 62.700 102,828| 6,274,565 102,828(3
Rebar Fabrication and Assembly ton | 98 0 0[1,320.000f 129,254| 7,887,103 129,254|4 Rebar/Concrete = 170kg/m3
Waterproofing m? 1,000 0 0] 42.900 42900 2,617,758 42,900
Scaffolding m? | 210 0 0] 107.800 22,638| 1,381,371 22,638
Other Miscellaneous Works Ls 1 0 197,941 12,078,335 197,941 (sum of (1~4) x 25%
Total 0 1,131,538
Total Cost (Rounded) toL1-2 0 1,132,000| 69,075,000 1,132,000|L1-2-6
FCP:LCP 0% 100%




€2¢-901

L1-2-7 Product Water Tank (V=5,000m3 x 5) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
Items slpseriEten | B Qi llanitPPc;ir;[:ieol(rti))Ir: Utict:Plj?J;iorjA;rgluaz (JPY) Tod (equiv. Reference
Pile Driving Work Iijzgl}r;:M3§Z:ials m | 2,160 0 0| 110.000 237,600 14,498,352 237,600|L=72pcsx30m
Pile Head Treatment ¢ 500 pcs [ 72 0 0 6.600 475 28,997 475
Excavation m® | 2,036 0 0 16.500 33,594 2,049,906 33,594
Backfilling m® | 428 0 0 11.000 4,708 287,282 4,708
Surplus Soil Transportation m® | 1,608 0 0| 23.100 37,145 2,266,576 37,145
Gravel m® | 241 0 0 74.700 18,003 1,098,525 18,003
Concrete m® | 161 0 0| 440.000 70,840 4,322,657 70,840|1
Reinforced Concrete m® | 930 0 0| 935.000 869,550 53,059,941 869,550|2
Formwork m? | 3,500 0 0 62.700 219,450 13,390,839 219,450|3
Rebar Fabrication and Assembly ton | 158 0 0] 1,320.000 208,692 12,734,386 208,692(4 Rebar/Concrete = 170kg/m3
Waterproofing m? | 1,500 0 0] 42.900 64,350 3,926,637 64,350
Scaffolding m? | 200 0 0| 107.800 21,560 1,315,591 21,560
Other Miscellaneous Works Ls 1 0 342,133 20,876,956 342,133|sum of (1~4) x 25%
Total Cost/Lunit 0 2,128,100
Total Cost/5units 0 10,640,499
Total Cost (Rounded) toL1l-2 0 10,640,000| 649,253,000 10,640,000{L1-2-7 for 5 units
FCP:LCP 0% 100%




v2¢-9'01

L1-2-8 In-Yard Pipelines

Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
) . ) FC Portion (JPY) | LC Portion (TND) Total
Diameter(mm) Specification|Unit| Qt'ty Reference
Unit Price | Amount |Unit Price| Amount (JPY) (equiv. TND)
1200 HDPE m | 250 0 0 1,481 370,250 22,592,655 370,250(Local Market
1400 HDPE m | 420 0 0 1,906 800,688 48,857,982 800,688|Local Market
1800 HDPE m | 320 0 0 3,045|  974,400| 59,457,888 974,400|Local Market
including materials and works
Total 0 2,145,338
Total Cost (Rounded) [to L1-2 0 2,145,000 130,888,000 2,145,000|L1-2-8
FCP:LCP 0% 100%




G¢-9'0T

L1-2-9 Electrical Facility for Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty Reference
Unit Price Amount Unit Price| Amount JPY) (equiv. TND)
150kV GIS Sub-station and Power Supply Facilities g;?lnsulated Switchgear
150kV Gas Insulated Switchgear lot 1 |136,000,000 136,000,000 | 393,000 393,000 160,000,000 2,622,091 |1
Power Transformer oil type 40MVAXx2 lot | 1 |255,000,000| 255,000,000| 737,000 737,000 300,000,000 4,916,421 |2
30kV Switchgear lot 1 42,500,000 42,500,000 123,000 123,000 50,000,000 819,403 (3
Power Cable lot | 1 |127,500,000| 127,500,000| 369,000 369,000 150,000,000 2,458,210 |4
Earthing System lot 1 8,500,000 8,500,000 25,000 25,000 10,000,000 163,881 |5
Control & Protection lot | 1 |170,000,000| 170,000,000| 492,000 492,000 200,000,000 3,277,614 |6
Other Miscellaneous Works lot 1 73,950,000 214,000 87,008,280 1,425,898 ;um of (1~6) x 10%
150kV Sub-station total to Total 813,450,000 2,353,000 957,030,000f 15,683,874|a. sum of (1~7)
FCP:LCP 85% 15%
Intake Facilities Sub-station and Power Supply Facilities
30KV Switchgear Ls| 1 36,720,000 105,895 43,200,000 707,965(8
DS: Disconnecting Switch
30kV DS, LA Panel set 1 4,250,000 4,250,000 12,000 12,000 5,000,000 81,940 |LA: Lightning Arrester
30kV VT Panel set | 1 4,250,000 4,250,000 12,000 12,000 5,000,000 81,940 aftage Transformer
30kV VCB Panel set 1 7,225,000 7,225,000 20,895 20,895 8,500,000 139,299 zgcli:um Circuit Breaker
30kV/6kV Transformer oil type 4AMVA set | 1 20,995,000 20,995,000 61,000 61,000 24,700,000 404,785
6kV & LV Switchgear Ls 1 128,945,000 372,327 151,700,000 2,486,070(9 LV: Low Voltage
6kV VCB Panel set | 8 4,845,000 38,760,000 14,000 112,000 45,600,000 747,296
6kV VT Panel set 1 3,825,000 3,825,000 11,000 11,000 4,500,000 73,746
Intake Pump Panel 6kV VFD 240kW set | 5 10,200,000 51,000,000 29,400 147,000 60,000,000 983,284 x:r[i)a;ble Frequency Drive
LV Transformer dry type 500kVA set 1 7,225,000 7,225,000 21,000 21,000 8,500,000 139,299
LV Main Switchgear 5 units set | 1 11,050,000 11,050,000 31,957 31,957 13,000,000 213,045




9¢-9'0T

L1-2-9 Electrical Facility for Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty Reference
Unit Price Amount Unit Price| Amount (JPY) (equiv. TND)

MCC for Intake-1 5 units set | 1 14,535,000 14,535,000| 42,000 42,000 17,100,000 280,236 moctgr Control Centre

Local Panel set | 10 255,000 2,550,000 737 7,370 3,000,000 49,164
Instrumentation & Monitoring Ls| 1 62,985,000 182,636 74,100,000 1,214,356|10

Intake Flow -1 electro-magnetic 2000mm | set 2 11,305,000 22,610,000 32,694 65,388 26,600,000 435,923

Brine Discharge Flow -1 electro-magnetic 1800mm | set | 1 10,115,000 10,115,000 29,253 29,253 11,900,000 195,018

Water Level UItr_algonic set | 2 680,000 1,360,000 1,967 3,934 1,600,000 26,221

Water Quality Elljer:tlrdilc%gr:-c'j’uctivity set | 3 1,275,000 3,825,000 3,687 11,061 4,500,000 73,746

Instrumentation Panel set 1 2,550,000 2,550,000 7,000 7,000 3,000,000 49,164

PLC Panel set | 2 6,375,000 12,750,000 18,500 37,000 15,000,000 245,821 glr_o(;:rammable Logic Controller

Remote SCADA set 1 8,500,000 8,500,000 25,000 25,000 10,000,000 163,881

UPS 10kVA set | 1 1,275,000 1,275,000 4,000 4,000 1,500,000 24,582 Biisn:terruptive Power Supply
Other Miscellaneous Works Ls 1 22,865,000 66,000 26,892,320 440,713 ;tm of (8~10) x 10%
Intake Sub-station total to Total 251,515,000 726,858 295,868,000 4,848,705|b. sum of (8~11)

FCP:LCP 85% 15%

RO Facilities Sub-station and Power Supply Facilities
30kV Switchgear Ls| 1 124,950,000 361,790 147,000,000 2,409,046|12

30kV DS, LA Panel set 2 4,250,000 8,500,000 12,500 25,000 10,000,000 163,881

30kV VT Panel set | 2 4,250,000 8,500,000 12,500 25,000 10,000,000 163,881

30kV VCB Panel set 2 7,225,000 14,450,000 20,895 41,790 17,000,000 278,597

30kV/6kV Transformer oil type 15MVA set | 2 46,750,000 93,500,000 | 135,000 270,000 110,000,000 1,802,688
6kV & LV Switchgear Ls 1 80,495,000 232,957 94,700,000 1,551,950(13

6kV VCB Panel set | 11 4,845,000 53,295,000 14,000 154,000 62,700,000 1,027,532




12¢-S0T

L1-2-9 Electrical Facility for Desalination Plant

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty Reference
Unit Price Amount Unit Price| Amount (JPY) (equiv. TND)
6kV VT Panel set | 2 3,825,000 7,650,000 11,000 22,000 9,000,000 147,493
LV Transformer dry type 250kVA set | 2 4,250,000 8,500,000 12,500 25,000 10,000,000 163,881
LV Main Switchgear 5 units set | 1 11,050,000 11,050,000 31,957 31,957 13,000,000 213,045
Other Miscellaneous Works Ls 1 20,545,000 59,000 24,145,180 395,693 éﬁm of (12,13) x 10%
RO Facilities Sub-station total to Total Ls| 1 225,990,000 653,747 265,881,642 4,357,287|c. sum of (12~14)
FCP:LCP 85% 15%
SCADA System
Central SCADA lot | 1 29,750,000 29,750,000 86,000 86,000 35,000,000 573,582 |15
PLC for RO lot 1 12,750,000 12,750,000 37,000 37,000 15,000,000 245,821 |16
Remote SCADA for RO lot | 1 8,500,000 8,500,000 25,000 25,000 10,000,000 163,881 |17
UPS 20kVA set 1 1,700,000 1,700,000 5,000 5,000 2,000,000 32,776 |18
Other Miscellaneous Works Ls 1 5,270,000 15,000 6,185,300 101,365 égm of (15~18) x 10%
SCADA System total to Total Ls 1 57,970,000 168,000 68,221,360 1,118,016(d. sum of (15~19)
FCP:LCP 85% 15%
Total 1,348,925,000 3,901,605 sum of (a,b,c,d)
Total Cost (Rounded) toL1-2 1,348,925,000 3,902,000 1,587,025,000 26,008,000|L1-2-9
FCP:LCP 85% 15%




8¢-9'0T

L1-3 Transmission Pump Facility

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification | Unit| Qt'ty — FC_ Portion (JPY) I__C I_Dortion (TND) Tota - Reference
Unit Price Amount Unit Price]  Amount (JPY) (equiv. TND)

Buildings Ls 1 64,234,000 3,378,000 270,360,000 4,431,000(L1-3-1

Mechanical Facilities Ls | 1 269,897,000 780,000 317,493,000 5,203,000(L1-3-2

Electrical Facilities Ls 1 404,809,000 1,169,000 476,141,000 7,803,000|L1-3-3

Total 738,940,000 5,327,000

Total Cost (Rounded) toLl 738,940,000 5,327,000| 1,063,994,000 17,437,000|L1-3
FCP:LCP 69% 31%




6¢-9'0T

L1-3-1 Building (Transmission Pump House) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit | Qt'ty ———— —— - Reference
Unit Price] Amount |Unit Price| Amount (JPY) (equiv. TND)
Transmission Pump House
Structure 51.8x19.2x5.8m height m? | 995 24,667( 24,543,998| 1155.000| 1,149,225 94,669,708 1,551,454(Structure
Miscellaneous work Ls | 1 4,908,800 229,845 18,933,942 310,291 |Structure x  20%
waterproofing m? | 995 0 0 42.900 42,686 2,604,669 42,686
500x500, L = 20m
Pile Driving Work Including Materials m (1,120 0 0| 110.000 123,200 7,517,664 123,200|L=56pcsx20m
Pile Head Treatment 500x500 pcs | 56 0 0 6.600 370 22,553 370
sub-total 0| 29,452,798 1,545,325| 123,748,536 2,028,001
Transmission Sub-station Building
Structure 36x24x5m height m? | 864 24,667( 21,312,577] 1155.000] 997,920 82,205,656 1,347,192
waterproofing 2 | 864 0 0 42.900 37,066 2,261,743 37,066
500x500, L = 20m
Pile Driving Work Including Materials 960 0 0 110.000{ 105,600 6,443,712 105,600{L=48pcs*x20m
Pile Head Treatment 500x500 pcs | 48 0 0 6.600 317 19,331 317
sub-total 21,312,577 1,140,586 90,911,111 1,489,858
Generator Building
Structure m? | 364 24,667 8,978,910] 1155.000| 420,420 34,632,938 567,567|Structure
over head crane& misc. Ls | 1 4,489,455 210,210 17,316,469 283,784|Structure x  50%
waterproofing m? | 364 0 0 42.900 15,616 952,864 15,616
500x500, L = 20m
Pile Driving Work Including Materials m | 420 0 0 110.000 46,200 2,819,124 46,200{L=21pcsx20m
Pile Head Treatment 500x500 pcs | 21 0 0 6.600 139 8,457 139
sub-total 13,468,365 692,584 55,729,853 913,306
Total 64,233,740 3,378,495
Total Cost (Rounded) to L1-3 64,234,000 3,378,000 270,360,000 4,431,000{L1-3-1
FCP:LCP 24% 76%




0e-9'0T

L1-3-2 Mechanical Facility for Transmission Pump (100,000 m3/d)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= ##HH##H

L . FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit | Qt'ty Reference
Unit Price Amount Unit Price | Amount (JPY) (equiv. TND)
Transmission pump station [Plant Site - PK11
Transmission Pump 34.8m3/min x 95m set 3 57,962,000 173,886,000 167,600 502,800 204,566,856 3,352,456
Suction Valve Dia. 500mm set 3 1,845,000 5,535,000 5,300 15,900 6,505,218 106,608
Check Valve Dia. 500mm set 3 2,769,000 8,307,000 8,000 24,000 9,771,480 160,136
Discharge Valve Dia. 500mm set 3 3,668,000 11,004,000 10,600 31,800 12,944,436 212,134|Motorized
Maintenance Valve Dia. 500mm set 3 1,845,000 5,535,000 5,300 15,900 6,505,218 106,608
Maintenance Valve Dia. 1400 mm set 2 5,477,000 10,954,000 15,800 31,600 12,882,232 211,115|Butterfly Valve
Pump Lifting Equipment suspension crane: 5 ton set 1 19,472,000 19,472,000 56,300 56,300 22,907,426 375,408
Pipes lot 1 | 35,204,000 35,204,000 101,800 101,800 41,415,836 678,726
Total 269,897,000 780,100
Total Cost (Rounded) to L1-3 269,897,000 780,000 317,493,000 5,203,000(L1-3-2
FCP:LCP 85% 15%




T€-S'0T

L1-3-3 Electrical Facility for Transmission Pump

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit | Qt'ty — — : Reference
Unit Price Amount | Unit Price| Amount JPY) (equiv. TND)
Transmission Sub-station and Power Supply Facilities
30kV Switchgear Ls 1 49,725,000 142,895 58,500,000 958,702|1
DS: Disconnecting Switch
30kV DS, LA Panel set 1 4,250,000 4,250,000 12,000 12,000 5,000,000 81,940 |LA: Lightning Arrester
VT:
30kV VT Panel set 1 4,250,000 4,250,000 12,000 12,000 5,000,000 81,940 [Voltage Transformer
VCB:
30kV VCB Panel set 1 7,225,000 7,225,000 20,895 20,895 8,500,000 139,299 |Vacuum Circuit Breaker
30kV/6kV Transformer oil type 10MVA set 1 34,000,000 34,000,000 98,000 98,000 40,000,000 655,523
6kV & LV Switchgear Ls 1 142,587,500 412,327 167,750,000 2,150,115|2 LV: Low Voltage
6kV VCB Panel set 6 4,845,000 29,070,000 14,000 84,000 34,200,000 560,472
6kV VT Panel set 1 3,825,000 3,825,000 11,000 11,000 4,500,000 73,746
VFD:
Transmission Pump Panel set 3 23,800,000 71,400,000 68,667 206,000 84,000,000 1,376,598 |Variable Frequency Drive
LV Transformer dry type 500kVA set 1 7,225,000 7,225,000 21,000 21,000 8,500,000 139,299
LV Main Switchgear 5 units set 1 11,050,000 11,050,000 31,957 31,957 13,000,000 213,045
MCC:
MCC for Transmission-1 6 units set 1 17,467,500 17,467,500 51,000 51,000 20,550,000 336,775 |Motor Control Centre
Local Panel set 10 255,000 2,550,000 737 7,370 3,000,000 49,164
Instrumentation & Monitoring Ls 1 41,395,000 119,717 48,700,000 363,814(3
electro-magnetic
Transmission Flow 1400mm set 1 7,820,000 7,820,000 22,616 22,616 9,200,000 150,770
Water Level Ultrasonic set 5 680,000 3,400,000 1,967 9,835 4,000,000 65,552
Turbidity, pH, Res.
Water Quality Chlorine set 4 1,275,000 5,100,000 3,687 14,748 6,000,000 98,328
Instrumentation Panel set 1 2,550,000 2,550,000 7,375 7,375 3,000,000 49,164
Programmable Logic
PLC Panel set 2 6,375,000 12,750,000 18,437 36,874 15,000,000 245,821 |Controller
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L1-3-3 Electrical Facility for Transmission Pump

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit | Qt'ty Reference
Unit Price Amount | Unit Price[ Amount (JPY) (equiv. TND)
Remote SCADA set 1 8,500,000 8,500,000 24,582 24,582 10,000,000 163,881
UPS 10kVA set 1 1,275,000 1,275,000 3,687 3,687 1,500,000 24,582 Eiﬁ{terruptive Power
Other Miscellaneous Works Ls 1 23,371,000 67,000 27,459,340 450,006 gum of (1~3) x 10%
Transmission Sub-station total to Total Ls 1 257,078,500 741,939 302,351,618 4,954,959|a. sum of (1~4)
FCP:LCP 85% 15%
Emergency Power Facilities
Stand-by Generator Diesel 2000kVA set 1 129,200,000 | 129,200,000 374,000| 374,000 152,000,000 2,490,987 (5
DC Power set 2 1,275,000 2,550,000 3,500 7,000 3,000,000 49,164 |6
UPS 10kVA set 2 1,275,000 2,550,000 3,500 7,000 3,000,000 49,164 |7
Other Miscellaneous Works Ls 1 13,430,000 13,430,000 39,000 39,000 15,809,780 259,092 gum of (5~7) x 10%
Emergency Power Facilities total  [to Total Ls 1 147,730,000 427,000 173,785,540 2,848,010|b. sum of (5~8)
FCP:LCP 85% 15%
Total 404,808,500 1,168,939 a+b
Total Cost (Rounded) to L1-3 404,809,000 1,169,000 476,141,000 7,803,000{L1-3-3
FCP:LCP 85% 15%




€e-9'01

L1-4 Guarantee Test (for Desalination Plant for 12 Months)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY)

LC Portion (TND)

Total

It Specificati Unit | Qt' —— — - Ref
ems pecification| Unit | Qtty Unit Price Amount | Unit Price| Amount (JPY) (equiv. TND) elerence
(Demand+Consumption)
Power Cost provisional |[month| 12 0 0| 1,885,380 22,625,000( 1,380,578,000 22,625,008 [for 90,000m3/day in average
Chemicals provisional [month| 12 11,843,982 142,128,000 0 0| 142,128,000 2,329,204 |for 90,000m3/day in average
NaClO, FeCl3, Na25205, Antiscalant, NaOH
No charged replacement
RO Membrane Unit Replacement Ls - 0 0 0 0 0 0|because of 3 years guarantee
Remuneration
Manager 12, Plant 12, Mech 2,
Foreign Engineer 5 persons MM | 30 2,412,500| 72,375,000 0 0 72,375,000 1,186,087 |Elec 2, Instrument 2
Local Engineer 2 persons MM | 24 0 0 13,500 324,000 19,770,480 324,000 Mechanical , Electrical
8, guards 4, ope.supervisor 4,
Support/Administrative Staff |30 persons MM | 360 0 0 10,000 3,600,000| 219,672,000 3,600,000 |operator 8
sub-total 72,375,000 3,924,000( 311,817,480 5,110,087
Accommodation and per diem,
Direct Cost Travel for Foreign Engineer
International Travel trip 5 700,000 3,500,000 0 0 3,500,000 57,358
Accommodation & Per Diem of Foreign Enginef MM | 30 0 0 8,000 240,000 14,644,800 240,000
Accommodation & Per Diem of Local Engineer| MM | 24 0 0 4,800 115,200 7,029,504 115,200
Communication M 12 0 0 1,000 12,000 732,240 12,000
sub-total 3,500,000 367,200 25,906,544 424,558
Total 218,003,000 26,916,200
Total Cost (Rounded) toL1 218,003,000 26,916,000( 1,860,417,000| 30,489,000|L1-4
FCP:LCP 12% 88%




ve-9'0T

L2-1 Transmission Pipe Material (1000mm & 1400mm) (ICB)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit| OQt'ty FC Portion (JPY) LC Portion (TND) Total - Reference
Unit Price Amount Unit Price| Amount JPY) (equiv. TND)

Pipe Material Dia 1000mm DIP m | 6,070 32,041 194,491,043| 58.344| 354,148 216,101,158 3,541,481 (1. PK11 - PK10
Pipe Material Dia 1400mm DIP | m |[26,280| 56,673| 1,489,370,430| 103.196| 2,711,990| 1,654,856,033| 27,119,896|2. Plant - PK11
Pipe Fittings Material Ls 1 505,158,442 919,841 561,287,157 9,198,413 |Sum of (1 & 2) x 30%
Total 2,189,019,914 3,985,979
Total (Rounded) toT1 2,189,020,000 3,986,000 2,432,246,000 39,860,000(L2-1

FCP:LCP 90% 10%




GE-G'0T

L2-2 Transmission Pipe Material (Less than 1000mm) (ICB)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit| OQt'ty FC Portion (PY) LC Portion (TND) Total - Reference
Unit Price Amount Unit Price | Amount JPY) (equiv. TND)

Pipe Material Dia 400mm DIP m | 2,860 7,677 21,955,005 13.978| 39,978 24,394,451 399,778|1. PK11- Bou Merra
Pipe Material Dia 800mm DIP 9,360 22,095| 206,810,945 40.233| 376,581 229,789,939 3,765,813|2. PK14 - Sidi Salah EH
Pipe Material Dia 800mm DIP 4,810 22,095 106,277,847 40.233| 193,521| 118,086,496 1,935,210|3. PK10 - PK14
Pipe Fittings Material Ls 1 100,513,139 183,024 111,681,266 1,830,240|Sum of (1~3) x 30%
Total 435,556,936 793,104
Total (Rounded) toT1 435,557,000 793,000| 483,946,000 7,931,000|L2-2

FCP:LCP 90% 10%




9e-9'0T

L3 Valves Material (LCB)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification | Unit| Qt'ty FC Portion (JPY) LC Portion (TND) Total : Reference
Unit Price Amount Unit Price Amount (JPY) (equiv. TND)
Air Valve Material Dia 100mm pcs 6 82,039 492,235 149.385 896 546,928 8,963
Air Valve Material Dia 150mm pcs 29 193,116 5,600,362 351.644 10,198 6,222,625 101,977
Air Valve Material Dia 200mm pcs 64 471,609 30,182,959 858.751 54,960 33,536,621 549,600
Butterfly Valve Material Dia 400mm pcs 3 1,063,373 3,190,118 1,936.292 5,809 3,544,575 58,089(2,860m/1,000m
Butterfly Valve Material Dia 800mm pcs 10 2,585,604 25,856,041 4,708.118 47,081 28,728,934 470,812|9,360m/1,000m
Butterfly Valve Material Dia 800mm pcs 5 2,585,604 12,928,020 4,708.118 23,541 14,364,467 235,406/4,810m/1,000m
Butterfly Valve Material Dia 1000mm | pcs 12 4,113,777 49,365,319 7,490.762 89,889 54,850,355 898,891(6,070m/500m
Butterfly Valve Material Dia 1400mm | pcs 53 6,842,165 362,634,744 12,458.875 660,320 402,927,493 6,603,204 |26,280m/500m
Gate Valve Material Dia 75mm pcs 6 42,455 254,729 77.306 464 283,032 4,638
Gate Valve Material Dia 150mm pcs 29 96,591 2,801,149 175.883 5,101 3,112,388 51,006
Gate Valve Material Dia 300mm pcs 64 273,219 17,486,037 497.504 31,840 19,428,930 318,403
Total 510,791,713 930,099
Total (Rounded) toT1 510,792,000 930,000 567,541,000 9,301,000|L3
FCP:LCP 90% 10%




L€-90T

L4 Pipe Installation (ICB) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY

Items Specification [ Unit| Qt'ty FC Portion (PY) LC Portion (TND) Total - Reference
Unit Price| Amount [UnitPrice| Amount (JPY) (equiv. TND)
Transmission Pipe Installatiom Ls 1 0 40,270,000| 2,457,275,400 40,270,000|L4-1
Valve Installation Ls 1 0 615,000 37,527,300 615,000{L4-2
Pipe Jacking Ls 1 0 4,369,000| 266,596,380 4,369,000|L4-3
Surge Tank 10mx15mx2 Ls 1 40,430,000 2,262,000 178,457,240 2,924 570|L4-4
Total 40,430,000 47,516,000
Total (Rounded) toT1l 40,430,000 47,516,000| 2,939,856,000 48,179,000|L4
FCP:LCP 1% 99%




8€-G'0T

L4-1 Transmission Pipe Installation

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification Unit | Qt'ty FC Portion (9PY) LC Portion (TD) Tota : Reference
Unit Price [ Amount | Unit Price |  Amount (JPY) (equiv. TND)

Pipe Installation Dia 400mm DIP m 2,860 0 0| 121.780 348,291 21,252,705 348,291(1.PK11- Bou Merra
Pipe Installation Dia 800mm DIP m 9,360 0 0| 436.360 4,084,330 249,225,792 4,084,330(|2.PK14 - Sidi Salah EH
Pipe Installation Dia 800mm DIP m 4,810 0 0| 436.360 2,098,892 128,074,365 2,098,892|3.PK10 - PK14
Pipe Installation Dia 1000mm DIP m 6,070 0 0| 549.140 3,333,280 203,396,733 3,333,280(|4.PK11 - PK10
Pipe Installation Dia 1400mm DIP m 26,280 0 0| 821.440| 21,587,443| 1,317,265,784 21,587,443|5.Plant - PK11
Pipe Fittings Installation Ls 1 0 1,572,612 95,960,769 1,572,612|Sum of (1~5) x 5%
Pipe Connecting Dia 400mm DIP joint 477 0 0| 110.000 52,470 3,201,719 52,470(2,860m/6m
Pipe Connecting Dia 800mm DIP joint | 1,560 0 0| 264.000 411,840 25,130,477 411,840(9,360m/6m
Pipe Connecting Dia 800mm DIP joint 802 0 0| 264.000 211,728 12,919,643 211,728)4,810m6m
Pipe Connecting Dia 1000mm DIP joint [ 1,012 0 0 330.000 333,960 20,378,239 333,960(6,070mém
Pipe Connecting Dia 1400mm DIP joint [ 4,380 0 0[ 660.000 2,890,800 176,396,616 2,890,800|26,280m/6m
MiscellaneousWorks Ls 1 0 3,692,564 225,320,284 3,692,564 |Sum of other items x 10%
Total 0 40,269,918
Total (Rounded) toL4 0 40,270,000 2,457,275,000 40,270,000|L4-1

FCP:LCP 0% 100%




6€-9'0T

L4-2 Valves Installation

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification | Unit | Qt'ty F_C P(-)rtion (PY) L_C Po-rtion (TND) Tota : Reference
Unit Price | Amount | Unit Price [ Amount JPY) (equiv. TND)
Air Valve Installation Dia 100mm pcs 6 0 0 550.000 3,300 201,366 3,300{2,860m/500m
Air Valve Installation Dia 150mm pcs | 29 0 0 660.000 19,140 1,167,923 19,140/(9,360m+4810m)/500m
Air Valve Installation Dia 200mm pcs | 64 0 0 770.000 49,280 3,007,066 49,280((6,070m+26,280m)/500m
Butterfly Valve Installation Dia 400mm pcs 3 0 0l 1,100.000 3,300 201,366 3,300/2,860m/1,000m
Butterfly Valve Installation Dia 800mm pcs | 10 0 0l 2,420.000 24,200 1,476,684 24,200(9,360m/1,000m
Butterfly Valve Installation Dia 800mm pcs 5 0 0l 2,420.000 12,100 738,342 12,100(4,810m/1,000m
Butterfly Valve Installation Dia 1000mm pcs | 12 0 0l 2,970.000 35,640 2,174,753 35,640(6,070m/500m
Butterfly Valve Installation Dia 1400mm pcs | 53 0 0 3,520.000( 186,560 11,383,891 186,560(26,280m/500m
Gate Valve Installation Dia 75mm pcs| 6 0 0 550.000 3,300 201,366 3,300
Gate Valve Installation Dia 150mm pcs | 29 0 0 660.000 19,140 1,167,923 19,140
Gate Valve Installation Dia 300mm pcs | 64 0 0 880.000| 56,320 3,436,646 56,320
MiscellaneousWorks Ls | 1 0 206,140 12,578,663 206,140{Sum of other items x 50%
Total 0 615,120
Total (Rounded) to L4 0 615,000 37,527,000 615,000|L4-2
FCP:LCP 0% 100%




0v-S'0T

L4-3 Pipe Jacking

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

L . FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit | Qt'ty — — - Reference
Unit Price | Amount | Unit Price | Amount JPY) (equiv. TND)
unit price x 50m/lot
Pipe Jacking Dia 400mm lot 1 0 0 1,100.000 55,000 3,356,100 55,000(PK11 - Bou Merra
unit price x 50m/lot
Pipe Jacking Dia 800mm lot | 5 0 0| 2,420.000 605,000 36,917,100 605,000|PK14 - SSEH
unit price x 50m/lot
Pipe Jacking Dia 800mm lot 1 0 0l 2,420.000 121,000 7,383,420 121,000(PK10 - PK14
unit price x 50m/lot
Pipe Jacking Dia 1000mm lot 5 0 0l 2,970.000 742,500 45,307,350 742,500|PK11 - PK10
unit price x 50m/lot
Pipe Jacking Dia 1400mm lot | 11 0 0 3,850.000( 2,117,500 129,209,850 2,117,500|Plant - PK11
Other Works Ls 1 0 728,200 44,434,764 728,200|Sum of Other Items x 20%
Total 0 4,369,200
Total (Rounded) to L4 0 4,369,000 266,596,000 4,369,000|L4-3
FCP:LCP 0% 100%




Tr-9'0T

L4-4 Surge Tank

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

. . FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qty — — : Reference
Unit Price | Amount |Unit Price] Amount (JPY) (equiv. TND)
1200 m3 (10m dia x 15m H) [1200m3/Tank x 2 tanks Plant - PK11
Structure 2 tanks tank 2 0 01,031,000 2,062,000| 125,823,240 2,062,000(L4-4-1
Piping for 2 tanks lot 2 20,215,000| 40,430,000( 100,000 200,000 52,634,000 862,570(L4-4-2
Total 40,430,000 2,262,000
Total (Rounded) to L4 40,430,000 2,262,000 178,457,000 2,925,000(L4-4
FCP:LCP 23% 7%




Zv-9'01

L4-4-1 Structure of Surge Tank

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

. . FC Portion (JPY) | LC Portion (TND) Total
Items Specification [ Unit| Qty — — : Reference
Unit Price] Amount | Unit Price] Amount (JPY) (equiv. TND)

1200 m3 (10m dia x 15m H)

Excavation m® | 937 0 0 16.500 15,461 943,430 15,461

Backifilling/Filling m® | 408 0 0 11.000 4,488 273,858 4,488

Waste Soil Removal m® | 529 0 0 23.100 12,220 745,664 12,220

Gravel m° 35 0 0 74.800 2,618 159,750 2,618

Waterproofing m? | 110 0 0] 42.900 4,719 287,953 4,719

Formwork m? | 1,758 0 0 62.700 110,227 6,726,052 110,227

Lean Concrete m° 17 0 0| 440.000 7,480 456,430 7,480

Reinforced Concrete m® | 686 0 0] 935.000 641,410| 39,138,838 641,410

Scaffolding m? | 1,289 0 0| 107.800 138,954 8,478,973 138,954

Other Miscellaneous Works |incl. Rebar Ls 1 0 93,758 5,721,095 93,758|Sum of above items x 10%

Total 1200 m3 0 1,031,335 for 1200m3

Total (Rounded) to L4-4 0 1,031,000 62,912,000 1,031,000|L4-4-1 per tank
FCP:LCP 0% 100%




L4-4-2 Piping for Surge Tank ¢10x15m Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02]PY

L ) FC Portion (JPY) [LC Portion (TND) Total
Items Specification | Unit| Qty ——— — - Reference
Unit Price] Amount |Unit Price] Amount| (JPY) | (equiv. TND)

piping for 10x15m One-way Surge Tank

Er-9'0T

Butterfly Valve Materials  [Dia. 800mm set | 4 |2,585,604| 10,342,416|4,708.118( 18,832| 11,491,545 188,324

Check Valve Materials Dia. 800mm set | 2 (2,585,604 5,171,208|4,708.118 9,416| 5,745,772 94,162

Pipe Materials Dia. 800mm m | 30 22,095 662,856 40.233 1,207 736,507 12,070

Pipe Materails Dia. 600mm m | 100 14,018] 1,401,809 25.526 2,553 1,557,593 25,526

Butterfly Valve Installation [Dia. 800mm set | 4 0 0] 2,420.000 9,680 590,674 9,680

Check Valve Installation Dia. 800mm set | 2 0 0] 2,420.000 4,840 295,337 4,840

Pipe Installation Dia. 800mm m | 30 0 0 436.360| 13,091 798,813 13,091

Joint Connection Dia. 800mm | joint| 5 0 0| 440.000 2,200 134,244 2,200

Pipe Installation Dia. 600mm m | 100 0 Of 193.090| 19,309 1,178,235 19,309

Joint Connection Dia. 600mm | joint| 17 0 0[ 330.000 5,610 342,322 5,610

Other Miscellaneous Works 15%| lot | 1 2,636,743 13,011] 3,430,656 56,222(15% of above total
Total 20,215,032 99,749

Total (Rounded) to L4-4 20,215,000 100,000| 26,317,000 431,000|L4-4-2 per Tank

FCP:LCP 7% 23%




L5 Reservoirs Construction Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY

v7-G'0T

Items Specification | Unit| Qty FC Portion (JPY) | LC Portion (TND) Tota : Reference
Unit Price] Amount | Unit Price | Amount (JPY) (equiv. TND)
Mixing Chamber (PK11) Ls 1 0 1,501,000 91,591,020 1,501,000|L5-1
Mixing Chamber (Bou Merra) Ls 1 0 281,000 17,146,620 281,000(L5-2
Mixing Chamber (PK10) Ls | 1 0 560,000{ 34,171,200 560,000{L5-3
Mixing Chamber (PK14) Ls | 1 0 472,000 28,801,440 472,000|L5-4
Mixing Chamber (Sidi Salah EH) Ls 1 0 319,000 19,465,380 319,000|L5-5
Distribution Reservoir (Bou Merra, V=5,000 m3) Ls 1 0 1,890,000| 115,327,800 1,890,000|L5-6
Total 0 5,023,000
Total Cost (Rounded) toT1 0 5,023,000 306,503,000 5,023,000|L5
FCP:LCP 0% 100%




G-G'0T

L5-1 Mixing Chamber (PK11)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification | Unit| Qt'ty F(_: Po.rtion (PY) L_C P(?rtion (TND) Total - Reference

Unit Price | Amount | Unit Price| Amount (JPY) (equiv. TND)
Excavation m® | 280 0 0 16.500 4,620 281,912 4,620
Backifilling/Filling m® | 5048 0 0 11.000 55,528 3,388,319 55,528
Waste Soil Removal m? | 230 0 0 23.100 5,313 324,199 5,313
Gravel m® | 59 0 0 74.800 4,413 269,281 4,413
Waterproofing m? | 582 0 0 42.900 24,968 1,523,547 24,968
Formwork m? | 2280 0 0 62.700 142,956 8,723,175 142,956
Lean Concrete m® | 29 0 0| 440.000 12,760 778,615 12,760
Reinforced Concrete m? | 970 0 0| 935.000 906,950| 55,342,089 906,950
Reinforcement Bar ton | 97.0 0 0] 1320.000 128,040| 7,813,001 128,040|100kg/m3
Scaffolding m? | 729 0 0| 107.800 78,586 4,795,318 78,586

above items
Other Miscellaneous Works Ls 1 0 136,413| 8,323,946 136,413(x 10%
Above quantities includes those for Valve Chamber
Total 0 1,500,547
Total Cost (Rounded) to L5 0 1,501,000{ 91,591,000 1,501,000{L5-1
0% 100%




9v-G'0T

L5-2 Mixing Chamber (Bou Merra)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification [ Unit| Qt'ty F(_: Po-rtion (PY) LF Po'rtion (TND) Total : Reference
Unit Price [ Amount| Unit Price | Amount (JPY) (equiv. TND)
Excavation m® | 183 0 0 16.500 3,020 184,280 3,020
Backifilling/Filling m° 48 0 0 11.000 528 32,219 528
Waste Soil Removal m® | 136 0 0 23.100 3,142 191,725 3,142
Gravel m° 15 0 0 74.800 1,122 68,464 1,122
Waterproofing m? | 165 0 0 42.900 7,079 431,961 7,079
Formwork m’ | 670 0 0 62.700 42,009 2,563,389 42,009
Lean Concrete m°® 7 0 0 440.000 3,080 187,942 3,080
Reinforced Concrete m® | 159 0 0 935.000 148,665 9,071,538 148,665
Reinforcement Bar ton | 15.9 0 0 1320.000 20,988| 1,280,688 20,988|100kg/m3
Scaffolding m’ | 243 0 0 107.800 26,195 1,598,419 26,195
Sum of

Other Miscellaneous Works Ls 1 0 25,583 1,561,062 25,583 |above items 10%
Above quantities includes those for Valve Chamber
Total 0 281,411
Total Cost (Rounded) to L5 0 281,000 17,147,000 281,000(L5-2

FCP:LCP 0% 100%




L¥-S0T

L5-3 Mixing Chamber (PK10)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification | Unit | Qt'ty FC_: Po-rtion (PY) LCT Portion (TND) Tota : Reference
Unit Price | Amount | Unit Price | Amount (JPY) (equiv. TND)
Excavation m° 93 0 0 16.500 1,535 93,666 1,535
Backifilling/Filling m® | 393 0 0 11.000 4,323 263,789 4,323
Waste Soil Removal m° 72 0 0 23.100 1,663 101,476 1,663
Gravel m° 31 0 0 74.800 2,319 141,505 2,319
Waterproofing m’ | 339 0 0 42900 | 14,543 887,414 14,543
Formwork m® | 1,122 0 0 62.700 | 70,349 4,292,696 70,349
Lean Concrete m° 16 0 0| 440.000 7,040 429,581 7,040
Reinforced Concrete m® | 343 0 0| 935.000 | 320,705 19,569,419 320,705
Reinforcement Bar ton | 34.3 0 0| 1320.000 45276 2,762,742 45,276|100kg/m3
Scaffolding m’ | 387 0 0| 107.800 | 41,719| 2,545,693 41,719
Sum of above

Other Miscellaneous Works Ls 1 0 50,947 3,108,798 50,947 |items x 10%
Above quantities includes those for VValve Chamber
Total 0 560,419
Total Cost (Rounded) to L5 0 560,000] 34,171,000 560,000|L5-3

FCP:LCP 0% 100%




877-G'0T

L5-4 Mixing Chamber (PK14)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification | Unit | Qt'ty F(_: Po_rtion (PY) LC- Po_rtion (TND) Tota - Reference
Unit Price| Amount | Unit Price [ Amount (JPY) (equiv. TND)
Excavation m? 93 0 0] 16.500 1,535 93,666 1,535
Backifilling/Filling m® | 465 0 0] 11.000 5,115 312,117 5,115
Waste Soil Removal m? 72 0 0] 23.100 1,663 101,476 1,663
Gravel m? 26 0 0] 74.800 1,945 118,684 1,945
Waterproofing m? 272 0 0] 42.900 11,669 712,042 11,669
Formwork m? 962 0 0] 62.700 60,317 3,680,543 60,317
Lean Concrete m? 13 0 0| 440.000 5,720 349,034 5,720
Reinforced Concrete m? 285 0 0| 935.000 | 266,475 16,260,305 266,475
Reinforcement Bar ton | 28.5 0 0] 1320.000 37,620 2,295,572 37,620/100kg/m3
Scaffolding m? 342 0 0| 107.800 36,868 2,249,685 36,868
Sum of above

Other Miscellaneous Works Ls 1 0 42,893 2,617,313 42,893 (items x 10%
Above quantities includes those for Valve Chamber
Total 0 471,820
Total Cost (Rounded) to L5 0 472,000] 28,801,000 472,000|L5-4

FCP:LCP 0% 100%




6v-G'0T

L5-5 Mixing Chamber (Sidi Salah EH)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification [ Unit| Qt'ty F(_: Po.rtion PY) L(? Portion (TND) Total : Reference
Unit Price | Amount| Unit Price [ Amount|  (JPY) (equiv. TND)
Excavation m® | 248 0 0 16.500 4,092 249,694 4,092
Backifilling/Filling m° 48 0 0 11.000 528 32,219 528
Waste Soil Removal m® | 200 0 0 23.100 4,620 281,912 4,620
Gravel m’ 19 0 0 74.800 1,421 86,709 1,421
Waterproofing m? | 196 0 0 42.900 8,408 513,056 8,408
Formwork m? | 754 0 0 62.700 47,276 2,884,782 47,276
Lean Concrete m° 10 0 0| 440.000 4,400 268,488 4,400
Reinforced Concrete m® | 178 0 0] 935.000 | 166,430| 10,155,559 166,430
Reinforcement Bar t 18 0 0| 1320.000 23,496 1,433,726 23,496|100kg/m3
Scaffolding m® | 275 0 0] 107.800 29,645 1,808,938 29,645
Sum of above

Other Miscellaneous Works incl. Rebar Ls 1 0 29,032| 1,771,508 29,032|items x 10%
Above quantities includes those for Valve Chamber
Total 0 319,348
Total Cost (Rounded) to L5 0 319,000 19,465,000 319,000(L5-5

FCP:LCP 0% 100%




0S-9'0T

L5-6 Distribution Reservoir (Bou Merra, V=5,000m3) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
Items Specification|Unit| Qty FC- Portion (PY) L(_: Po-rtion (TND) Total : Reference

Unit Price| Amount| Unit Price| Amount (JPY) (equiv. TND)
Pile Driving Work m 0 0 0| 110.000 0 0 0
Pile Head Treatment pcs| O 0 0 6.600 0 0 0
Excavation m® | 2,036 0 0 16.500 33,594 2,049,906 33,594
Backfilling m® | 428 0 0 11.000 4,708 287,282 4,708
Surplus Soil Transport m® | 1,608 0 0 23.100 37,145 2,266,576 37,145
Gravel m® | 241 0 0 74.800 18,027 1,099,995 18,027
Concrete m® | 161 0 0] 440.000 70,840 4,322,657 70,840(structure
Reinforced Concrete m® | 930 0 0| 935.000| 869,550 53,059,941 869,550|structure
Formwork m® | 3,500 0 0 62.700| 219,450 13,390,839 219,450(structure

Rebar/Concrete
Rebar Fabrication and Assembly t | 158 0 0| 1320.000| 208,692 12,734,386 208,692|= 170kg/m3
Waterproofing m? | 1,500 0 0] 42.900 64,350 3,926,637 64,350
Scaffolding m? | 200 0 0| 107.800 21,560 1,315,591 21,560
Other Mischellaneous Works Ls 1 342,133 20,876,956 342,133|Structure x 25%
Total 0 1,890,049
Total Cost (Rounded) to L5 0 1,890,000 115,328,000 1,890,000|L5-6
FCP:LCP 0% 100%




TS-S0T

Lot 6 Pump Facilities Construction (ICB) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qty — — : Reference
Unit Price] Amount  [Unit Price] Amount (JPY) (equiv. TND)
PK11 (for PK10 & Bou Merra) Ls 1 789,808,000 6,059,000 1,159,528,180 19,002,428|L6-1
PK10 (for PK14) Ls 1 469,333,000 4,543,000 746,546,860 12,234,462|L6-2
Pk14 (for Sidi Salah EH) Ls 1 306,074,000 3,167,000 499,324,340 8,182,962|L6-3
Total 1,565,215,000 13,769,000
Total Cost (Rounded) toT1 1,565,215,000 13,769,000( 2,405,399,000 39,420,000{L6
FCP:LCP 65% 35%




Z¢S-S01

L6-1 Pumping Fcilities (PK11)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

Items Specification [ Unit | Qty FC Portion (JPY) LC Portion (TD) Tota : Reference
Unit Price]  Amount | Unit Price|  Amount (JPY) (equiv. TND)
Pumping Station Ls 1 0 3,070,000 187,331,400 3,070,000|L6-1-1
Sub-Station Ls 1 0 706,000 43,080,120 706,000|L6-1-2
Mechanical Work (incl. Air Chamber) Ls 1 423,054,000 1,223,000 497,681,460 8,156,038|L6-1-3
Electrical Work Ls 1 366,754,000 1,060,000 431,435,200 7,070,390|L6-1-4
Total 789,808,000 6,059,000
Total Cost (Rounded) to L6 789,808,000 6,059,000 1,159,528,000 19,002,000(L6-1
FCP:LCP 68% 32%




€5-9'0T

L6-1-1 Pump Station (PK11) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit | Qty — — - Reference

Unit Price | Amount | Unit Price | Amount (JPY) (equiv. TND)
Excavation m® 5,928 0 0 16.500 97,812 5,968,488 97,812
Backifilling/Filling m® 2,862 0 0 11.000 31,482 1,921,032 31,482
Waste Soil Removal m® 3,066 0 0 23.100 70,825 4,321,742 70,825
Gravel m® 180 0 0 74.800 13,464 821,573 13,464
Waterproofing m? 726 0 0 42.900 31,145 1,900,468 31,145
Formwork m? 5,702 0 0 62.700 357,515 21,815,565 357,515
Lean Concrete m® 266 0 0 440.000 117,040 7,141,781 117,040
Reinforced Concrete m® 1,665 0 0 935.000 1,556,775 94,994,411 1,556,775
Scaffolding m? 3,540 0 0 107.800 381,612 23,285,964 381,612

Sum of above
Other Miscellaneous Works |incl. Rebar Ls 1 0 265,767 16,217,102 265,767]items X 10%
Sum of other
Engineering Cost Ls 1 0 146,172 8,919,406 146,172(items x 5%
Total 0 3,069,609
Sub-Total (rounded) to L6-1 0 3,070,000 187,331,000 3,070,000{L6-1-1
FCP:LCP 0% 100%




¥S-G'0T

L6-1-2 Sub-station (PK11)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

. . FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit | Qty — — : Reference
Unit Price | Amount [ Unit Price | Amount (JPY) (equiv. TND)
Excavation m® 248 0 0 16.500 4,092 249,694 4,092
Backifilling/Filling m® 57 0 0 11.000 627 38,260 627
Waste Soil Removal m® 191 0 0 23.100 4,412 269,220 4,412
Gravel m® 66 0 0 74.800 4,937 301,256 4,937
Waterproofing m’ 366 0 0 42.900 15,701 958,075 15,701
Formwork m® | 1,627 0 0 62.700 | 102,013 6,224,833 102,013
Lean Concrete m® 121 0 0| 440.000 53,240 3,248,705 53,240
Reinforced Concrete m® 323 0 0 935.000 | 302,005 18,428,345 302,005
Scaffolding m® | 1,156 0 0 107.800 | 124,617 7,604,129 124,617
Sum of above
Other Miscellaneous Works |incl. Rebar Ls 1 0 61,164 3,732,252 61,164 |items x 10%
Sum of other
Engineering Cost Ls 1 0 33,640 2,052,738 33,640|items x 5%
Total 0 706,449
Total Cost (Rounded) to L6-1 0 706,000| 43,080,000 706,000|L6-1-2
FCP:LCP 0% 100%




GG-G'0T

L6-1-3  Mechanical Facility for PK11 Pump Station Foreign Portion: 85%, Local Portion: 15% (Installation) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit Qt'ty Reference
Unit Price Amount Unit Price Amount (JPY) (equiv. TND)
Intermediate transmission pump station
PK11-1 PK11-B,Merra
Transmission Pump 6.7m3/min x 61m set 3 37,095,000 111,285,000 107,000 321,000f 130,872,000 2,144,739
Inlet Valve Dia. 300mm set 3 910,000 2,730,000 3,000 9,000 3,279,000 53,736
Check Valve Dia. 200 mm set 3 224,000 672,000 1,000 3,000 855,000 14,012
Discharge Valve Dia. 200 mm set 3 2,142,000 6,426,000 6,000 18,000 7,524,000 123,304 Motorized
Maintenance Valve Dia. 200 mm set 3 570,000 1,710,000 1,600 4,800 2,003,000 32,825
Maintenance Valve Dia. 400 mm set 2 1,420,000 2,840,000 4,000 8,000 3,328,000 54,539|Butterfly Valve
Pipes lot 1 18,849,000 18,849,000 55,000 55,000 22,205,000 363,897
sub-total 144,512,000 418,800 [ 170,066,000 2,787,053
approx, 3m3
Air Chamber (Mechanical) ($15x1.7m) lot 1 3,213,000 9,292 3,780,000 61,947




9G-G'0T

L6-1-3  Mechanical Facility for PK11 Pump Station Foreign Portion: 85%, Local Portion: 15% (Installation) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY
FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit Qt'ty Reference
Unit Price Amount Unit Price Amount (JPY) (equiv. TND)
PK11-2 PK11-PK10
Transmission Pump 37.1m3/min x 38m set 4 46,369,000 185,476,000 134,000 536,000| 218,183,000 3,575,598
Inlet Valve Dia. 500 mm set 4 1,845,000 7,380,000 5,000 20,000 8,600,000 140,937
Check Valve Dia. 500 mm set 4 2,769,000 11,076,000 8,000 32,000 13,029,000 213,520
Discharge Valve Dia. 500 mm set 4 3,668,000 14,672,000 11,000 44,000 17,357,000 284,448|Motorized
Maintenance Valve Dia. 500 mm set 4 1,845,000 7,380,000 5,000 20,000 8,600,000 140,937
Maintenance Valve Dia. 1000 mm set 2 5,900,000 11,800,000 17,000 34,000 13,875,000 227,384 |Butterfly Valve
Pump Lifting Equipment Suspension crane : 3.2ton set 1 1,632,000 1,632,000 5,000 5,000 1,937,000 31,744
Pipes lot 1 35,913,000 35,913,000 104,000 104,000 42,259,000 692,543
sub-total 275,329,000 795,000| 323,840,000 5,307,112
Total 423,054,000 1,223,092
Total (Rounded) to L6-1 423,054,000 1,223,000 497,681,000 8,156,000|L6-1-3
FCP:LCP 85% 15%




1G-90T

L6-1-4 Electrical Facility for PK11 Pump Station

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty = = : Reference
Unit Price Amount Unit Price Amount JPY) (equiv. TND)
PK-11
30kV Switchgear Ls| 1 32,640,000 94,396 38,400,000 629,302|a.

DS: Disconnecting Switch
30kV DS, LA Panel set | 1 4,250,000 4,250,000 12,291 12,291 5,000,000 81,940 [LA: Lightning Arrester
30kV VT Panel set 1 4,250,000 4,250,000 12,291 12,291 5,000,000 81,940 [VT: Voltage Transformer

VCB:
30kV VCB Panel set | 2 7,225,000 14,450,000 20,895 41,790 17,000,000 278,597 [Vacuum Circuit Breaker
30kV/400V Transformer oil type 2MVA set | 1 9,690,000 9,690,000 28,024 28,024 11,400,000 186,824

LV Switchgear Ls| 1 71,527,500 206,857 84,150,000 1,379,056 |b.
LV Main Switchgear 5 units set | 1 11,050,000 11,050,000 31,957 31,957 13,000,000 213,045 [LV: Low Voltage

VFD:

Transmission Pump for Bou Merra 400V VFD 132kW set 3 3,060,000 9,180,000 8,850 26,550 10,800,000 176,991 |Variable Frequency Drive
Transmission Pump for PK-10 400V VFD 355kW set | 4 7,820,000 31,280,000 22,616 90,464 36,800,000 603,081
MCC:
MCC for Transmission-1 6 units set 1 17,467,500 17,467,500 50,516 50,516 20,550,000 336,775 |Motor Control Centre
Local Panel set | 10 255,000 2,550,000 737 7,370 3,000,000 49,164
Instrumentation & Monitoring Ls| 1 67,745,000 195,922 79,700,000 1,306,129|c.
Transmission Flow electro-magnetic 1400mm set 1 7,820,000 7,820,000 22,616 22,616 9,200,000 150,770
Transmission Flow electro-magnetic 1000mm | set | 1 5,270,000 5,270,000 15,241 15,241 6,200,000 101,606
Transmission Flow electro-magnetic 400mm set 1 2,125,000 2,125,000 6,146 6,146 2,500,000 40,970
Water Level Ultrasonic set | 6 680,000 4,080,000 1,967 11,802 4,800,000 78,663
Turbidity, pH, Res. Chlorine
Water Quality Electric Conductivity set 9 1,275,000 11,475,000 3,687 33,183 13,500,000 221,239 |Inflow: TDS x 5, Outflow:
Instrumentation Panel set 1 2,550,000 2,550,000 7,375 7,375 3,000,000 49,164

PLC:

PLC Panel lot 2 6,375,000 12,750,000 18,437 36,874 15,000,000 245,821 [Programmable Logic Controller
Plant-PK11, PK11-PK10,
Telemetry System PK11-Bou Merra lot | 3 6,800,000 20,400,000 19,666 58,998 24,000,000 393,314




8G-G'0T

L6-1-4 Electrical Facility for PK11 Pump Station

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty = = : Reference
Unit Price Amount Unit Price Amount JPY) (equiv. TND)
UPS:
UPS 10kVA set | 1 1,275,000 1,275,000 3,687 3,687 1,500,000 24,582 |Uninteruptive Power Supply
Emergency Power Facilities Ls| 1 161,500,000 467,060 190,000,000 3,113,733|d.
Stand-by Generator Diesel 2500kVA set 1 161,500,000 | 161,500,000 467,060 467,060 190,000,000 3,113,733
Other Miscellaneous Works Ls 1 33,341,000 96,000 39,199,000 642,396 [Sum of (a~d) x 10%
Total 366,753,500 1,060,235
Total (Rounded) to L6-1 366,754,000 1,060,000 431,435,000 7,070,000|L6-1-4
FCP:LCP 85% 15%




L6-2 Pumping Fcilities (PK10) Exchange Rate: 1.00US$= 119.60IPY 1.000TND= 61.02JPY

65-G'0T

Items Specification | Unit | Qty .FC.Portion (PY) _LC .Portion (TND) Tota : Reference
Unit Price| Amount [UnitPricef Amount (JPY) (equiv. TND)
Pumping Station Ls 1 0 1,580,000 96,411,600 1,580,000(L6-2-1
Sub-Station Ls 1 0 706,000 43,080,120 706,000|L6-2-2
Mechanical Work (incl. Air Chamber) Ls 1 228,523,000 663,000 268,979,000 4,408,047|L6-2-3
Electrical Work Ls 1 240,810,000 1,594,000 338,075,880 5,540,411|L6-2-4
Total 469,333,000 4,543,000
Total Cost (Rounded) to L6 469,333,000 4,543,000 746,547,000 12,234,000(L6-2
FCP:LCP 63% 37%




09-9°0T

L6-2-1 Pump Station (PK10)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qty — — - Reference
Unit Price | Amount | Unit Price [ Amount (JPY) (equiv. TND)
Excavation m° 2,874 0 0 16.500 47,421 2,893,629 47,421
Backifilling/Filling m° 1,477 0 0 11.000 16,247 991,392 16,247
Waste Soil Removal m° 1,398 0 0 23.100 32,294 1,970,580 32,294
Gravel m° 80 0 0 74.800 5,984 365,144 5,984
Waterproofing m? 462 0 0 42.900 19,820 1,209,416 19,820
Formwork m? 3,056 0 0 62.700 191,611 11,692,103 191,611
Lean Concrete m° 119 0 0 440.000 52,360 3,195,007 52,360
Reinforced Concrete m° 828 0 0 935.000 774,180 47,240,464 774,180
Scaffolding m? 2,115 0 0 107.800 227,997 13,912,377 227,997
Sum of above
Other Miscellaneous Works [incl. Rebar Ls 1 0 136,791 8,347,011 136,791]items x 10%
Sum of other
Engineering Cost Ls 1 0 75,235 4,590,856 75,235]items x 5%
Total 0 1,579,941
Sub-Total (rounded) to L6-2 0 1,580,000 96,412,000 1,580,000{L6-2-1
FCP:LCP 0% 100%




T9-G°0T

L6-2-2 Sub-station (PK10)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

L . FC Portion (JPY) | LC Portion (TND) Total
Items Specification | Unit| Qty — — - Reference
Unit Price | Amount| Unit Price| Amount|  (JPY) (equiv. TND)
Excavation m® | 248 0 0 16.500 4,092 249,694 4,092
Backifilling/Filling m? 57 0 0 11.000 627 38,260 627
Waste Soil Removal m® 191 0 0 23.100 4,412 269,220 4,412
Gravel m® 66 0 0 74.800 4,937 301,256 4,937
Waterproofing m? | 366 0 0 42.900 15,701 958,075 15,701
Formwork m? | 1,627 0 0 62.700 | 102,013 6,224,833 102,013
Lean Concrete m® 121 0 0 440.000 53,240 3,248,705 53,240
Reinforced Concrete m® | 323 0 0] 935.000 [ 302,005/ 18,428,345 302,005
Scaffolding m? 1,156 0 0 107.800 | 124,617 7,604,129 124,617
Sum of
Other Miscellaneous Works |incl. Rebar Ls 1 0 61,164 3,732,252 61,164 |above items 10%
Sum of other
Engineering Cost Ls 1 0 33,640 2,052,738 33,640(items x 5%
Total 0 706,449
Total Cost (Rounded) to L6-2 0 706,000| 43,080,000 706,000(L6-2-2
FCP:LCP 0% 100%




29-9°0T

L6-2-3  Mechanical Facility for PK10 Pump Statén Portion: 85%, Local Portion: 15% (Installation) ~Exchange Rate: 1.00US$= 119.60JPY .000TND= 61.02JPY
FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit | Qt'ty Reference
Unit Price |  Amount Unit Price | Amount JPY) (equiv. TND)
Intermediate transmission pump station
PK10 PK10 - PK14
Transmission Pump 32.9m3/min x 53m set 3 52,165,000] 156,495,000 151,000 453,000 184,137,000 3,017,650
Inlet Valve Dia. 450mm set 3 1,704,000 5,112,000 5,000 15,000 6,027,000 98,771
Check Valve Dia. 300mm set 3 347,000 1,041,000 1,000 3,000 1,224,000 20,059
Discharge Valve Dia. 300mm set 3 2,380,000 7,140,000 7,000 21,000 8,421,000 138,004 Motorized
Maintenance Valve Dia. 300mm set 3 612,000 1,836,000 2,000 6,000 2,202,000 36,087
Maintenance Valve Dia. 600 mm set 2 2,367,000 4,734,000 7,000 14,000 5,588,000 91,577|Butterfly Valve
Maintenance Valve Dia. 800 mm set 1 3,551,000 3,551,000 10,000f 10,000 4,161,000 68,191|Butterfly Valve
Pump Lifting Equipment |Suspension crane : 5.0ton set 1 19,270,000 19,270,000 56,000 56,000 22,687,000 371,796
Pipes lot 1 29,344,000 29,344,000 85,000 85,000 34,531,000 565,896
Total 228,523,000 663,000
Total (Rounded) to L6-2 228,523,000 663,000 268,979,000 4,408,000|L6-2-3
FCP:LCP 85% 15%




€9-9'0T

L6-2-4 Electrical Facility for PK10 Pump Station

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty Reference
Unit Price Amount  |Unit Price| Amount (JPY) (equiv. TND)
PK-10
30kV Switchgear Ls 1 32,640,000 94,396 38,400,000 629,302|a.

DS: Disconnecting Switch
30kV DS, LA Panel set 1 4,250,000 4,250,000 12,291 12,291 5,000,000 81,940 [LA: Lightning Arrester
30kV VT Panel set 1 4,250,000 4,250,000 12,291 12,291 5,000,000 81,940 xZI.tage Transformer
30kV VCB Panel set 2 7,225,000 14,450,000 20,895 41,790 17,000,000 278,597 xaccli.um Circuit Breaker
30kV/400V Transformer oil type 2MVA set 1 9,690,000 9,690,000 28,024 28,024 11,400,000 186,824

LV Switchgear Ls 1 61,412,500 993,975 122,065,000 2,000,410|b.
LV Main Switchgear 5 units set 1 11,050,000 11,050,000 31,957 31,957 13,000,000 213,045 [LV: Low Voltage
Transmission Pump for PK-14 400V VFD 450kW set 3 10,455,000 31,365,000 302,360 907,080 86,715,000 1,421,091 x:rlijeible Frequency Drive
MCC for Transmission-1 6 units set 1 17,467,500 17,467,500 50,516 50,516 20,550,000 336,775 mgtg} Control Centre
Local Panel set 6 255,000 1,530,000 737 4,422 1,800,000 29,499

Instrumentation & Monitoring Ls 1 35,615,000 102,999 41,900,000 686,660|c.
Transmission Flow electro-magnetic 1000mm set 1 5,270,000 5,270,000 15,241 15,241 6,200,000 101,606
Transmission Flow electro-magnetic 800mm set 1 4,335,000 4,335,000 12,537 12,537 5,100,000 83,579
Water Level Ultrasonic set 2 680,000 1,360,000 1,967 3,934 1,600,000 26,221

TUrpIamy, pH, Res. Chlorme

Water Quality Electric Conductivity set 6 1,275,000 7,650,000 3,687 22,122 9,000,000 147,493 |Inflow: TDS x 2, Outflow: 4
Instrumentation Panel set 1 2,550,000 2,550,000 7,375 7,375 3,000,000 49,164
PLC Panel lot 1 6,375,000 6,375,000 18,437 18,437 7,500,000 122,911 Elr_oz.rammable Logic
Telemetry System PK10-PK14 lot 1 6,800,000 6,800,000 19,666 19,666 8,000,000 131,105
UPS 10kVA set 1 1,275,000 1,275,000 3,687 3,687 1,500,000 24,582 Br:’isn.teruptive Power Supply




¥9-G'0T

L6-2-4 Electrical Facility for PK10 Pump Station

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit| Qt'ty Reference
Unit Price Amount | Unit Price| Amount (JPY) (equiv. TND)
Emergency Power Facilities Ls 1 89,250,000 258,112| 105,000,000 1,720,747
Stand-by Generator Diesel 1250kVA set 1 89,250,000 89,250,000 258,112 258,112 105,000,000 1,720,747
Other Miscellaneous Works Ls 1 21,892,000 145,000 30,740,000 503,769|Sum of (a~d) x  10%
Total 240,809,500 1,594,482
Total (Rounded) to L6-2 240,810,000 1,594,000 338,076,000 5,540,000(L6-2-4
FCP:LCP 71% 29%




L6-3 Pumping Fcilities (PK14) Exchange Rate: 1.00US$= 119.60JPY 1.000TND= 61.02JPY

G9-G0T

Items Specification [ Unit | Qty _FC .Portion UPY) .LC .Portion (TND) Tota : Reference
Unit Price Amount Unit Price Amount (JPY) (equiv. TND)
Pumping Station Ls 1 0 1,580,000 96,411,600 1,580,000(L6-3-1
Sub-Station Ls 1 0 706,000 43,080,120 706,000|L6-3-2
Mechanical Work (incl. Air Chamber) Ls 1 106,124,000 303,000 124,613,060 2,042,167|L6-3-3
Electrical Work Ls 1 199,950,000 578,000 235,219,560 3,854,794|L6-3-4
Total 306,074,000 3,167,000
Total Cost (Rounded) to L6 306,074,000 3,167,000 499,324,000 8,183,000|L6-3
FCP:LCP 61% 39%




99-G'0T

L6-3-1 Pump Station (PK14)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ) FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qty — —— - Reference
Unit Price[ Amount [ Unit Price| Amount (JPY) (equiv. TND)
Excavation m® | 2,874 0 0 16.500 47,421 2,893,629 47,421
Backifilling/Filling m® | 1,477 0 0 11.000 16,247 991,392 16,247
Waste Soil Removal m® | 1,398 0 0 23.100 32,294 1,970,580 32,294
Gravel m° 80 0 0 74.800 5,984 365,144 5,984
Waterproofing m? | 462 0 0 42.900 19,820 1,209,416 19,820
Formwork m? | 3,056 0 0 62.700 191,611 11,692,103 191,611
Lean Concrete m® 119 0 0| 440.000 52,360 3,195,007 52,360
Reinforced Concrete m® 828 0 0] 935.000 774,180 47,240,464 774,180
Scaffolding m? | 2,115 0 0] 107.800 227,997 13,912,377 227,997
Sum of above
Other Miscellaneous Works incl. Rebar Ls 1 0 136,791 8,347,011 136,791 |items x 10%
Sum of other
Engineering Cost Ls 1 0 75,235 4,590,856 75,235]items x 5%
Total 0 1,579,941
Sub-Total (rounded) to L6-3 0 1,580,000 96,412,000 1,580,000(L6-3-1
FCP:LCP 0% 100%




19-9°0T

L6-3-2 Sub-station (PK14)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

. . FC Portion (JPY) | LC Portion (TND) Total
Items Specification [ Unit| Qty — — : Reference
Unit Price | Amount [ Unit Price | Amount (JPY) (equiv. TND)
Excavation m® | 248 0 0| 16.500 4,092 249,694 4,092
Backifilling/Filling m® | 57 0 0] 11.000 627 38,260 627
Waste Soil Removal m® | 191 0 0| 23.100 4,412 269,220 4,412
Gravel m® | 66 0 0| 74.800 4,937 301,256 4,937
Waterproofing m? | 366 0 0] 42.900 | 15,701 958,075 15,701
Formwork m?® | 1,627 0 0| 62.700 | 102,013| 6,224,833 102,013
Lean Concrete m® | 121 0 0| 440.000 | 53,240 3,248,705 53,240
Reinforced Concrete m® | 323 0 0l 935.000 | 302,005| 18,428,345 302,005
Scaffolding m?® | 1,156 0 0l 107.800 | 124,617| 7,604,129 124,617
Sum OT above
Other Miscellaneous Works incl. Rebar Ls 1 0 61,164| 3,732,252 61,164 |items x 10%
Sum or other
Engineering Cost Ls 1 0 33,640| 2,052,738 33,640|items x 5%
Total 0 706,449
Total Cost (Rounded) to L6-3 0 706,000 43,080,000 706,000(L6-3-2
FCP:LCP 0% 100%




89-G'0T

L6-3-3  Mechanical Facility for PK14 Pump Station Exchange Rate: 1.00US$= 119.60JPY .000TND= 61.02JPY
FC Portion (JPY) LC Portion (TND) Total
Items Specification Unit | Qt'ty Reference
Unit Price | Amount | Unit Price | Amount JPY) (equiv. TND)
Intermediate transmission pump station
PK14 PK14-S,Salah H
Transmission Pump 22.8m3/min x 38m set 3 16,529,000 49,587,000 48,000| 144,000 58,374,000 956,637
Inlet Valve Dia. 450mm set 3 1,420,000 4,260,000 4,000 12,000 4,992,000 81,809
Check Valve Dia. 300mm set 3 1,188,000 3,564,000 3,000 9,000 4,113,000 67,404
Discharge Valve Dia. 300mm set 3 2,881,000 8,643,000 8,000| 24,000 10,107,000 165,634 |Motorized
Maintenance Valve Dia. 300mm set 3 1,204,000 3,612,000 3,000 9,000 4,161,000 68,191
Maintenance Valve Dia. 500 mm set 2 2,367,000 4,734,000 7,000 14,000 5,588,000 91,577|Butterfly Valve
Maintenance Valve Dia. 700 mm set 1 2,841,000 2,841,000 8,000 8,000 3,329,000 54,556 |Butterfly Valve
Pump Lifting Equipment Suspension crane : 3.2ton lot 1 15,720,000| 15,720,000 45,000 45,000 18,466,000 302,622
Pipes set 1 13,163,000 13,163,000 38,000| 38,000 15,482,000 253,720
Total 106,124,000 303,000
Total (Rounded) to L6-3 106,124,000 303,000 124,613,000 2,042,000|L6-3-3
FCP:LCP 85% 15%




69-G'0T

L6-3-4 Electrical Facility for PK14 Pump Station

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ] FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qt'ty — — : Reference
Unit Price Amount | Unit Price | Amount JPY) (equiv. TND)
PK-14
30KV Switchgear Ls 1 25,925,000 74,976 30,500,000 499,836|a.
DS: Disconnecting Switch
30kV DS, LA Panel set 1 4,250,000 4,250,000 12,291 12,291 5,000,000 81,940 |LA: Lightning Arrester
VT:
30kV VT Panel set 1 4,250,000 4,250,000 12,291 12,291 5,000,000 81,940 | Voltage Transformer
VCB:
30kV VCB Panel set 2 7,225,000 14,450,000 20,895| 41,790 17,000,000 278,597 |Vacuum Circuit Breaker
30kV/400V Transformer oil type 0.5MVA | set 1 2,975,000 2,975,000 8,604 8,604 3,500,000 57,358
LV Switchgear Ls 1 44,837,500 129,668 52,750,000 864,471 |b.
LV Main Switchgear 3 units set 1 8,500,000 8,500,000 24,582 24,582 10,000,000 163,881 |LV: Low Voltage
Transmission Pump VFD:
for Sidi Salah EH 400V VFD 250kW | set 3 5,780,000 17,340,000 16,716 | 50,148 20,400,000 334,317 |Variable Frequency Drive
MCC:
MCC for Transmission-1 6 units set 1 17,467,500 17,467,500 50,516 | 50,516 20,550,000 336,775 |Motor Control Centre
Local Panel set 6 255,000 1,530,000 737 4,422 1,800,000 29,499
Instrumentation & Monitoring Ls 1 47,260,000 136,678 55,600,000 911,177|c.
electro-magnetic
Transmission Flow 800mm set 1 4,335,000 4,335,000 12,537 12,537 5,100,000 83,579
electro-magnetic
Transmission Flow 800mm set 1 4,335,000 4,335,000 12,537 12,537 5,100,000 83,579
Water Level Ultrasonic set 3 680,000 2,040,000 1,967 5,901 2,400,000 39,331
Turbidity, pH,
Water Quality Res. Chlorine set 6 1,275,000 7,650,000 3,687 22,122 9,000,000 147,493 |Inflow: TDS x 2, Outflow: 4
Instrumentation Panel set 3 2,550,000 7,650,000 7,375| 22,125 9,000,000 147,493
PLC:
PLC Panel lot 1 6,375,000 6,375,000 18,437 18,437 7,500,000 122,911 |Programmable Logic




0.-9°0T

L6-3-4 Electrical Facility for PK14 Pump Station

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

o ] FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qt'ty — — : Reference
Unit Price Amount | Unit Price | Amount JPY) (equiv. TND)
Telemetry System PK14-SS. EH/EB | lot 2 6,800,000 13,600,000 19,666 39,332 16,000,000 262,209
UPS:
UPS 10kVA set 1 1,275,000 1,275,000 3,687 3,687 1,500,000 24,582 [Uninteruptive Power Supply
Emergency Power Facilities Ls 1 63,750,000 184,366 75,000,000 1,229,105|d.
Stand-by Generator Diesel 750kVA set 1 63,750,000 63,750,000 184,366 | 184,366 75,000,000 1,229,105
Other Miscellaneous Works Ls 1 18,177,250 52,569 21,384,998 350,459|Sum of (a~d) x  10%
Total 199,949,750 578,257
Total (Rounded) to L6-3 199,950,000 578,000f 235,220,000 3,855,000|L6-3-4
FCP:LCP 85% 15%




T/.-90T

L7 Power Supply Line (by STEG)

Exchange Rate: 1.00US$= 119.60JPY

1.000TND= 61.02JPY

FC Portion (JPY) LC Portion (TND) Total
Items Specification | Unit| Qt'ty Reference
Unit Price | Amount | Unit Price[ Amount (JPY) (equiv. TND)
Power Supply Line Construction by STEG Ls 1 0 4,350,000 | 265,437,000 4,350,000
150KV x 15km
Travées 150kV Ls 2 0 2,400,000 | 146,448,000 2,400,000
Assistance Ls 1 0 532,500 32,493,150 532,500
Total 0 7,282,500
Total (Rounded) toT1 0 7,283,000| 444,409,000 7,283,000|L7
FCP:LCP 0% 100%




10.12-1 FIRR F¥ vy ¥ a7/nu—

(1) FIRR with Present Water Rate at 0.382TND/m?

1TND= 61.02 JPY UNIT:JPY
. Non—el.igible e Operartion & Net Benefit Net Benefit
0-382| ygpg | Project Cost tobe financedby | \\iiononce Cost Revenue With CAPEX Without CAPEX
SONEDE
a b (included in a) c d d-a—c d-b-c
2015 0 0 0 0 0 0
2016 0 0 0 0 0 0
S 2017 701,738,436 111,086,679 0 0 -701,738,436 -111,086,679
g 2018 346,429,763 76,845,491 0 0 -346,429,763 —-76,845,491
E 2019 5,752,699,567 540,549,751 0 0 -5,752,699,567 -540,549,751
8 2020 9,892,306,518 1,065,375,471 0 0 -9,892,306,518 -1,065,375,471
2021 9,403,934,920 983,924,237 0 0 -9,403,934,920 -983,924,237
2022 8,516,748,025 901,726,138 0 136,736,013 -8,380,012,012 -764,990,125
2023 7,888,928,826 805,443,700 391,979,012 562,136,943 -7,718,770,895 -635,285,769
2024 1,820,589,502 182,022,124 1,676,743,126 607,715,614 -2,889,617,013 -1,251,049,636
2025 144,100,349 13,587,337 1,676,743,126 607,715,614 -1,213,127,861 -1,082,614,849
2026 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2027 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2028 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2029 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2030 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2031 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2032 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2033 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
@ 2034 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
% 2035 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
E 2036 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
g 2037 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
og 2038 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
é 2039 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
of 2040 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
° 2041 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2042 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2043 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2044 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2045 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2046 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2047 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2048 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2049 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2050 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2051 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
2052 0 0 1,676,743,126 607,715,614 -1,069,027,512 -1,069,027,512
TOTAL 44,467,475,906 4,680,560,928 49,017,529,664 18,322,625,771 -75,162,379,800 -35,375,464,822
FIRR
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(2) FIRR with Water Rate at 1.154TND/m?

TND.1.0 = JPY61.02

a b (included in a) c d d-a—c d-b-c

2015 0 0 0 0 0 0

2016 0 0 0 0 0 0

S 2017 701,738,436 111,086,679 0 0 —-701,738,436 -111,086,679
g 2018 346,429,763 76,845,491 0 0 -346,429,763 -76,845,491
§ 2019 5,752,699,567 540,549,751 0 0 -5,752,699,567 -540,549,751
8 2020 9,892,306,518 1,065,375,471 0 0 -9,892,306,518 -1,065,375,471
2021 9,403,934,920 983,924,237 0 0 -9,403,934,920 -983,924,237

2022 8,516,748,025 901,726,138 0 192,003,135 -8,324,744,890 -709,723,003

2023 7,888,928,826 805,443,700 391,979,012 1,016,555,498 -7,264,352,340 -180,867,214

2024 1,820,589,502 182,022,124 1,676,743,126 1,344,610,569 -2,152,722,059 -514,154,682

2025 144,100,349 13,687,337 1,676,743,126 1,590,242,220 -230,601,255 -100,088,243

2026 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2027 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2028 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2029 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2030 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2031 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2032 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2033 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

@ 2034 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
é 2035 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
é 2036 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
g 2037 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
02 2038 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
'% 2039 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
2 2040 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
°© 2041 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
2042 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2043 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2044 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2045 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2046 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2047 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2048 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2049 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2050 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2051 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745

2052 0 0 1,676,743,126 1,835,873,871 159,130,745 159,130,745
TOTAL 44,467,475,906 4,680,560,928 49,017,529,664 53,712,005,950 -39,772,999,620 13,915,358
FIRR -10.54% 0.02%
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(3) FIRR with Water Rate at 1.258TND/m?

TND.1.0 = JPY61.02

SONEDE
a b (included in a) c d d-a—c d-b—c

2015 0 0 0 0 0 0

2016 0 0 0 0 0 0

5 2017 701,738,436 111,086,679 0 0 -701,738,436 -111,086,679
g 2018 346,429,763 76,845,491 0 0 -346,429,763 -76,845,491
E’ 2019 5,752,699,567 540,549,751 0 0 -5,752,699,567 -540,549,751
8 2020 9,892,306,518 1,065,375,471 0 0 -9,892,306,518 -1,065,375,471
2021 9,403,934,920 983,924,237 0 0 -9,403,934,920 -983,924,237

2022 8,516,748,025 901,726,138 0 199,448,447 -8,317,299,578 -702,277,692

2023 7,888,928,826 805,443,700 391,979,012 1,077,772,506 -7,203,135,332 -119,650,206

2024 1,820,589,502 182,022,124 1,676,743,126 1,443,881,391 -2,053,451,236 -414,883,859

2025 144,100,349 13,687,337 1,676,743,126 1,722,603,317 -98,240,158 32,272,854

2026 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2027 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2028 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2029 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2030 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2031 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2032 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2033 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

. 2034 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
% 2035 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
é 2036 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
g 2037 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
Qg 2038 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
§ 2039 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
2 2040 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
© 2041 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
2042 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2043 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2044 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2045 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2046 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2047 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2048 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2049 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2050 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2051 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117

2052 0 0 1,676,743,126 2,001,325,243 324,582,117 324,582,117
TOTAL 44,467,475,906 4,680,560,928 49,017,529,664 58,479,487,218 -35,005,518,352 4,781,396,625
FIRR =7.67% 4.79%
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(4) FIRR with Water Rate at 2.022TND/m?

TND.1.0 = JPY61.02

a b (included in a) c d d-a—c d-b-c

2015 0 0 0 0 0 0
2016 0 0 0 0 0 0

S 2017 701,738,436 111,086,679 0 0 -701,738,436 -111,086,679
g 2018 346,429,763 76,845,491 0 0 -346,429,763 -76,845,491
§ 2019 5,752,699,567 540,549,751 0 0 -5,752,699,567 -540,549,751
8 2020 9,892,306,518 1,065,375,471 0 0 -9,892,306,518 -1,065,375,471
2021 9,403,934,920 983,924,237 0 0 -9,403,934,920 -983,924,237
2022 8,516,748,025 901,726,138 0 254,142,852 -8,262,605,173 -647,583,286
2023 7,888,928,826 805,443,700 391,979,012 1,527,482,060 -6,753,425,778 330,059,348
2024 1,820,589,502 182,022,124 1,676,743,126 2,173,140,129 -1,324,192,499 314,374,878
2025 144,100,349 13,687,337 1,676,743,126 2,694,948,300 874,104,825 1,004,617,837
2026 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2027 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2028 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2029 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2030 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2031 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2032 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2033 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345

@ 2034 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
% 2035 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
é 2036 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
é 2037 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
°2 2038 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
'é 2039 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
o 2040 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
°© 2041 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2042 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2043 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2044 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2045 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2046 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2047 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2048 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2049 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,5640,013,345
2050 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2051 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
2052 0 0 1,676,743,126 3,216,756,471 1,540,013,345 1,540,013,345
TOTAL 44,467,475,906 4,680,560,928 49,017,529,664 93,502,138,069 17,132,499 39,804,047,477
FIRR 0.00% 21.96%
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(5)FIRR with Water Rate at 3.035TND/m?

TND.1.0 = JPY61.02

SONEDE
a b (included in a) c d d-a—c d-b—c

2015 0 0 0 0 0 0

2016 0 0 0 0 0 0

5 2017 701,738,436 111,086,679 0 0 —-701,738,436 -111,086,679
g 2018 346,429,763 76,845,491 0 0 -346,429,763 -76,845,491
E’ 2019 5,752,699,567 540,549,751 0 0 -5,752,699,567 -540,549,751
8 2020 9,892,306,518 1,065,375,471 0 0 -9,892,306,518 -1,065,375,471
2021 9,403,934,920 983,924,237 0 0 -9,403,934,920 -983,924,237

2022 8,516,748,025 901,726,138 0 326,663,051 -8,190,084,973 -575,063,087

2023 7,888,928,826 805,443,700 391,979,012 2,123,759,258 -6,157,148,580 926,336,546

2024 1,820,589,502 182,022,124 1,676,743,126 3,140,076,124 -357,256,503 1,281,310,874

2025 144,100,349 13,687,337 1,676,743,126 3,984,196,294 2,163,352,819 2,293,865,831

2026 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2027 0 0 1,676,743,126 4,828,316,464 3,151,673,338 3,151,573,338

2028 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338

2029 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338

2030 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2031 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2032 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2033 0 0 1,676,743,126 4,828,316,464 3,151,673,338 3,151,573,338

@ 2034 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338
% 2035 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338
é 2036 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338
g 2037 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338
og 2038 0 0 1,676,743,126 4,828,316,464 3,151,673,338 3,151,573,338
§ 2039 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338
2 2040 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,5673,338
°© 2041 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338
2042 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2043 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2044 0 0 1,676,743,126 4,828,316,464 3,151,673,338 3,151,573,338

2045 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2046 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338

2047 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338

2048 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338

2049 0 0 1,676,743,126 4,828,316,464 3,151,5673,338 3,151,573,338

2050 0 0 1,676,743,126 4,828,316,464 3,151,673,338 3,151,573,338

2051 0 0 1,676,743,126 4,828,316,464 3,151,673,338 3,151,573,338

2052 0 0 1,676,743,126 4,828,316,464 3,151,573,338 3,151,573,338
TOTAL 44,467,475,906 4,680,560,928 49,017,529,664 139,939,239,263 46,454,233,693 86,241,148,671
FIRR 4.77% 35.16%
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11.8-2 11.3-1 OIFEER

SONEDE

Tunis, May 28, 2013 P

To the kind attention of the General Manager of STEG, Tunisian Power Company

Subject: Construction project of the sea water desalination project in Sfax

Greetings,

In the framework of the sea water desalination plant construction project and its subsequent
connection to the distribution network, a delegation representing the Japan International
Cooperation Agency visited Tunisia on May 13-17, 2013 to set the framework for a preliminary study
of a project that will be funded by the Japanese part, and the Japanese team requested some
information concerning power supply to the Sfax Governorate as follows:

- Total and detailed power supply to the Governorate of Sfax;
- Possible increase of electrical power supply in the few next years in the Sfax Governorate;4 i

Therefore, we would appreciate you providing us with these data in the best possible time to ensure J
smooth beginning of the project, knowing that power required for the operation of the planned
station would be about 40 MW, i

Please accept my best regards

General Manager

Hedi Belhaj
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11.3-4 11.3-3 DFEFR

STEG

August 22, 2013
To the kind attention of the Director General of SONEDE
Reference: Letter n. 26170 dated May 28, 2013
Subject: Construction project of the sea water desalination project in Sfax
Mr. Director General:

Further to your letter referenced above concerning the sea water desalination construction project in
Sfax with a total power of 40 MW, we inform you that this project will require the construction of a
high voltage/middle voltage power transformation station that will be connected to the high voltage

. station at your expense. In order to further study this subject, we kindly ask you to provide us with
the following information:

- Geographic location of the project and the digital coordinates based on GPS;
- Date of project operation and electrical power required per year;
- Connection pattern of the station: simple supply or double supply.

We remain prepared to provide you with additional information.

Please accept our best regards.

Sfax Regional Distribution Director

Mohamed Ketata
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OBJET : Raccordement de la station de dessalement pr?jetée 4 Sfax.
Réf : Votre note du 04/11/2013 :

Monsieur

Suite & votre note du 04/11/2013 relative au raccordement de la station de
dessalement projetée a Sfax et en réponse a lenquéte avancée par I'équipe
japonaise chargé de I'étude de la dite station nous vous transmettons ci-aprés les
sléments de réponse relatifs 3 cette enquéte.

1) Les coupures sur le réseau 150 kV sont minimes du fait que le réseau HTB
est maillé. Cependant la puissance demandée par le projet est disponible
actuellement en termes de production.

2) La puissarice maximale du transformateur qui peut étre raccordé sur le
réseau 150 kV est de 40 MVA.

3) La distance et le colt actuel d'extension de la ligne électrique dépendent de
remplacement du site. Le calcul du colt s'est fait sur la base d'un cable

souterrain. Le tableau suivant resume ces différentes quantités.

[ Site N° | Distance Colt dextension (DT HTVA) |
j 1 2x3.6 km 71 million
2 | 2x5.6 km 17 million
31 2i1.1km 34 million
32 2x15.5 km | 47 million
. 33 | 5%18.2 km | 55 million |
) 5 | 2x26 km | 78 million |
: & 23352 ke i 102 miliion
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4) L'alimentation sera en double ligne (entrée sortie) & partir du point le plus
proche du réseau 150 kV. |l n'y aura pas de ligne spécialisé ni d'alimentation
duplex 3 partir d'une autre station. Cependant il est possible que [a ligne soit
en partie en souterrain et en partie en aérien.

¢ Diricteur 2
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From: STEG Regional Distribution Department, SFAX

To: SONEDE Equipment Division — SOUTH

20 November, 2013

Subject: Connection of the Sfax desalination station project
Reference: Your note dated November 4, 2013

Dear Sir,

Further to your note dated November 4, 2013 related to connection of the Sfax Desalination
Station and in response to the survey questions raised by the Japanese team in charge of the

study of subject station, please find below answers related to questions raised:

1- Power cutoffs on the 150 kV network are scarce as the HTB (High Voltage) network is
meshed. And capacity currently requested by the project is available.

2-  The maximal power of the transformer that can be connected to the 150 kV network is 40
MVA.

3- The distance and the current extension cost of the electrical line depend on the project
location. The cost calculation is made based on an underground cable. The following

table summarizes the different quantities:

Site n. Distance Extension Cost
1 2 x 306 km 11 million

3.1 2x11.1 km 34 million

3.2 2x15.5km 47 million

3.3 2x18.2 km 55 million

5 2x 26 km 78 million

6 2x 35.3 km 106 million

4-  Supply will be in double line (incoming/outgoing) from the closest point of the 150 kV
network. There will be neither specialized line nor dual supply from a different power

plant. However, the line may be partly buried and partly airborne.

Mohamed Ketata

Regional Director
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