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TT T v a FARAERIGIE, A VNP RICALE U, A 2 R O FE e R KL
BO—2TH Y, W/ CHENT 2 T/KE —FIZ5 &%) 5 TS TH 5, 2008
EDMILRE ST 40 T /A TH D, BAEDOMARIL 110 T m’/ BIZE L, WAFERES %
B2 D FKITAREL CHHE ORI~ ST\ D, £ 2T, Kil » FKE s
(CAPW) &, 2006 £/ 80 7 m’/H Ofisk DR A LG L7-, HHEOTRITEN,
2010 AR L 72 D3, ZAVHE LU X —IRILBRICE £ 5, L7722y T, ABKI3HE
KRFEMEZ R ET, KEHEIIRAROEE L7225,

T U7 MEUFIE 2007 4 11 A HARBUFICR L CRMERERE 21 To 70, Zhva=iT, JICA
1% EIA SEFEOMER & EOERBICKT HEEZ GO, KREEZITH) Z L2 WRE LT, K
FAEITIL JICA ~DOFEEFEN RSN TWDA 7 r Y =7 hO BRI IESIER D T2 DD
F= A MERONERB L OZEN LD b EEND,

(B) FAEOBPE

AL, EIA HEEOEMRB LI OZOAGREEROME T 0 =7 NEEMAT D72
DI IR T — ARG ROINE L F N 5052 B E L TES T,
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) TAEDBRR LAY = NDBEM
A)  TAEDBN

A EHE O FARE S AT L%, IERAIZ T A ) OHFEHIK, P65 #1X &% O Helwan
HIRC D 3 SOMBRKIZy v D, 5 A 0 EHE N C R A AT 2 F AR,
480 77 m’/ BTk L CBEMF O FAKKERE O Eifisk A RO AFHE 410 T m/H TH 5, L
T3 5T, 70 77 m’/ B O FAKIIARILEED F FEHEKEE %8 U CRALINTIE T A VNS HEH
SR TS, RO AT L5 FAREROMEEZET 5 &, FARLBE Ok
JLIRD BN D,

TARERER DAL, B L OMIEL, FUBK THRBICE RSN TE T, LoT, &
A 1 EHEE R D B D LU GRS L TR WIR DRI L IEE AT ED T
TETIRZRW, YA D D DR LR AN LTz 1990 ALK, =7 N EBUN O #HE,
ME OFHENCESE B CHIROFMAN THIEL FEhi I 2 H - 7, FARLESGOYE
R L ORI, ZHOKE L LEL T DDA NLOREENLEL SND,

B) ZEUKEFRFTE, H S5 r ETKEFHBEBI ORI —FFVREL

[ REZKEJRFHE 2017 X, =7 MEOKER - #E (MWRID) (2X Y 2005 4 1
AIZHF S, D%, FEEORE LNMTbi -, 2EKEFRGFEIX. ROk
EIROEN B LOENEE COMREL | e, RiFR LOBRRICELRE L 7o 58K E
FORHZREZETHZ L2 HME LTWD, REKEFRFEORFEE T, MU 1,450
BLE ($925JKH) Thor=n, FEANRORELIZEY, 2,450 LE (8 4.3 JkH)
ICHSER S LTz, FR3ERIITCIL, MOHUUD AEHET 5 FAGEMEE & KL IZRET 5
FEANPR LS REEEDO BUNEEHD D, 777U v o FKRUERSOUBREET) D
40 75 m/H 0B 120 75 m*/ H ~O#850 & “JAVEii (HIETEIRE) OB ICR D
BN FRROFEEBIIEENL TN D,

T U7 NEE 6 REZBHRGE 2 EALFHE &9 5 KE « FAGERREE (CAPW) O
5 7 FEEHENE, FHEE (BUE. RREBH¥EE (MOED) MRS TV D) 1T 8 VKGR

HTdH D, 2007/08 035 2011/12 -0 5 FM O A v 5HEICBIT 2 KEE L T
AGEFAE O FEE L, 100ELE (1,726 f5H) AL TS, ZDH 5, 53
B LE (R 961 fEM) N TKEHEOFEEE TH D, ¥S » FiHETIE, 15 D FAKIE
FENTESNTEBY, 7777 vy a FARRBEIZ OV TE, HEARHIA~DEKR 7
B E% & 72 0L WRALER S O f ek & LT, 2007/08 4= & 2008/09 4= CTEEF 9.0 B LE (K
156 (M) OFHENFH ESHTWD, FFEESNTHWATPRIT, “RFE G O BRI
WTHZENTED, ZHEOTENT 7TV v o FARMBBICEH EEhTWD Z &,



CAPW & EFiEZE (BIfE, B E (MOED) ICBHRENTWD) 12 X 5 E VM ESLIEN
AERLTWD,

Kl FTAEYAZ—7F U RE LT, RFOEBHEDOFKERICESNTE 2-1 1R
T L2037 FETONA v gHEORERAOZ THIL TV 5,

#£ S-1 A4 v EHBEORRADFH
WX 4 kAR (FA)
2007 2017 2027 2037

East and South Nile 7,123 9,615 11,415 13,552
West Nile 4,148 5,684 6,789 8,109
Helwan 854 1,175 1,369 1,596
Shobra El-Kheima 1,176 1,593 1,857 2,165
& &t 13,302 18,066 21,430 25,422

T A O EEREICBIT S 2037 AEE TOR T ARRAERENTFRIS L. ZHBIEE S2 ITRT
K126 7 FTOEER TAKRIIGIZE D Y THRIETH D,

# S22 FHTAKABEBOUHEAERLRATARE
AR %ﬁ&%@@% ?ﬁﬂﬁk}% A FARETH (m*/H)
(m’/H) 2008 4 (m"/H) 2017 2037
Al-Gabal Al-Asfer 1,700,000 1,850,000 2,900,000 | 4,000,000
El-Berka 600,000 565,000 634,000 644,000
Zenein 330,000 260,000 300,000 360,000
Abu Rawash 400,000 1,085,000 1,450,000 | 2,039,000
Helwan 350,000 564,000 740,000 | 1,056,000
Shobra El-Kheima 600,000 372,0000 450,000 565,000
& & 3,980,000 4,696,000 6,474,000 | 8,664,000

T T TU Y o PG A~DFEN T /KEDO TR & P % 75 2 O BB YRR 5 E &
S-1 13, B AOPEIE R L UL, 7 7 T U w3 o FAKALERSE O ALEEEE 771X 2012
FEIZIE 160 5 mY/H | 2022 AEITIZRIRBREE J1 T 5 200 7 m’/ B IZHEE S A EHE T
H5D,

S-3



S-1 7759y va FKLEBBEOMATKETH LITELEAR

C T 7Ty v a FARREG O T K E
C T 7T Ty Y a TR O G ELERA &

2,500,000
2,000,000m*/day
2,000,000 F
1,600,000m*/day
% 1,500,000 F
B
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z e
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TRALVERIGEER DI X HkE

TSR DENIT & D HBRE 2Rl S 720l T o To, FEEmOA IR D

T ORIRE R S212F LD D,

& S22 WO (FEbHY - EL)
Tk
HH E7RIN
FERL FEDHY
A~ =y Vo=t 4;‘5
R?;%tg?mmh DU RN 107 k2 /H 108 F2/H 29 k2 /H
Al Rahawy /K8 O /K'E  (BOD) 71 mg/0 60 mg/0 16 mg/0
¥ 23\

LARRRRIE S | o | s | e
H‘J\ : EF_t. ¥ N ¥ N ¥ =
o SRR S AT kpiin | kg | ks
Nikla 0 558 [ Ak A [ Ak A [P RE AR




ERED BT OFERICEDN T, LUFOUER RSN D,

>  HFEEFEHIZ XY Rosetta Branch ~DOiiiHA M &L, B O HAMRE 107 k
>1B (BOD) ¥ X OMF kD HHEARFmIZB T P A& 108 k> /H (BOD)
LR LT, 29 b /H (BOD) IZDT 5 EHEESLD,

> B E RO FERENHIZH T D BOD L-ULE, 7Img/0 LT 60mg/01Z %f
LT, FEFEBOGAIZBIT 2/ THIKE (BOD) (X, 16mg/iZfX
LEHEESND,

> %%%ﬁﬁ XY BB FAKUEKOFFRRHICED S KEREE (B2 7
JL—7 TRALEEIK : 2000 AEEES No.d4d) . 3 L OVA S KIs~D F KLk 4k
HIZ B D 2 PEHKEFEUHE (1983 42154 No.8) &l a3 5,

> IbIC, WHBFERENKELE (BOD) 12X > CHIEZ4, Nikla (2317
5%%%%@ﬁﬁkiU%*%@@WWEE%ﬁ&%%%ﬁéﬂéo

(A) FHESM

BUE, 777U v a FARLEG OB IR OB 220E TR AR RIZ L0 . BER
7extill e U CREDOARMEL T /KA South Muheit 78 > 75572 & El Beeny HE7K 12 LT&/?&(}IL
INTWa, %@ft% BB NG F o 72 2007 E0 5 LR S B AR O F/KDE.
BRORIZE D . A TKOBEAMMET L7cb o EHEl s D, dixho— &m@m
%®%ﬁ_i©£TK%xfﬂﬂé_&f WA TAROIGEARIL, FEaTOKEEIC

L EHEI S NG, LS, BOD & SS ORRFHREAKE X, mm&m%mméiif@
6 MDA REEIEA B LT, F424 310 mg/0ds LU 360 mg/IZfEET 5,

FEAKEIE, 2001 4£00 65 75 m*/H 526 BEIZ 2006 £4£121% 85 5 m*/ HIZ3E L TV %, 2001
NS 2006 FEOMOBENMEA & BT DT A 0 EHE O N DBMEEEEST H &, A
AKEIT 110 F mY/AREETHEMLTWD LEESND, EFRTOMR THELED IR
P OGRS RN 120 F m /H THHZ M, KAFXuP = M THERMT D KA
FOTEIKEIL 120 F m¥/H LT 5,

B) FuPzZ FORHEHME

T 7Ty o RS ORI, AREHIEE O MR S S 200 5 mY/H THhH =
EMD . WRABEEES L RRIGERN VI S5, BE., KEBSEET, WYk
(L DERMERER I L 0 . FEEENREL 72 D,

CAPW 1L, T4 WIEB L ORI TH PR DOKEREE BB EEZTND, — IR
WLPRT T IR BRI TR -8 2 2 & D, 120 5 m’/ BICHRY 35 “RALBRi % D
EMAZE LEBEL LTWD, A o EEEOZ R AN DEINE X OBEOLA R DR



BNS . HMATKOEELZZITANDT=HIZ 80 5 m’/ HIZF Y3 % 75 K ALHLf % D HE &
BE2EIRFEELTDH, HIRT 7 — B e HHUIBEIZ HCWW IZ XV fEfR ST
520 HIRE R OBANITE 3BEFEL T D, TT7 T U v o PN D
AAREHE RO % AL & E 2 CAPW OEZENERL & —#ICX S-2 1R,

03 HEL

[ 120 5 mY/ B —WRALER %
[ 120 5 m¥YH ZRAFRER
[ 80 5 m’/H VHAMERfRR (—UALELFS K OV R ALEE)
233 5 m/ B {HURALEL Y Lo e o C

X S22 775U v FANEIE O

T Ty a R O TR AL & 15 TRAL B R O iR AR A B T D R Ed
FEaEk S4IZFELDD,

= S-4 EE&ME

No. HH ESEis ikt
1. MAKER LOWHAKE

1-1 H SR A K & 1,200,000 m*/

1-2 I P e KA K 1,800,000 m*/ H | A FHkEx1.5

1-3 BOD (“£ 1K) 310 mg/0

1-4 SS (£ F/K) 360 mg/0
2. KB R L OBRER

2-1 BOD  (FefJb e A RRE) 310 mg/0

2-2 BOD (St % > 7 it ANFE) 155 mg/0

2-3 BOD BREF (—KALE) 50 %

2-4 BOD FREFR (ZkAH) 85 %

2-5 BOD #a& R 93 %

S-6




No. IH H EEESGE ikt

2-6 SS (e Ik i AKF) 360 mg/0

2-7 SS (Bt v 7 e NHE) 144 mg/0

2-8 SS brEFR (—is) 60 %

2-9 SS brEF (L) 85 %

2-10 | SSHREFRESR 94 %

3. AVBEIK'E

3-1 BOD 23 mg/0

3-2 SS 22 mg/0

4. 151

4-1 HIBIR (7779 vy a FARLEEE) 12,960 m*/H [ W
(259,200 kg/H) =2.0%

4-2 SKEWEI. (7779 vy a FKRUELE) 30,076 m*/H [ W
(180,459 kg/ H) =0.6%

4-3 IRATETR (Zenein F/KALERE) 10,000 m*/ H [ W
(100,000 kg/ F) =1.0%

(C) MasrFHBEDOEASH

CAPW (L. 77 TV v F/AKRMELG O K 5 72 KA T /KB I I322 8 L 72 LB 4 fife
BICT DML SN OBAEZLZAL TS, £/, FRICZNETIEHLETVEABN
RS TE TN BITFEEORFMEOB AN DAEIR, BT VX —H A A2

A TWND,

>
>
>

>

157K AL

MR O HEAT $ 2 L TICE LD D,

IS, MEFRPERERB LOEGEHE L 74 7 A 7L a X FORJE
BRI, 1HIET 7/ — S & G hisk DA FIH %X 5
VERTAREORE . SCADA ¥ AT A L FHERIRIC L 5 HEMLOBEAIC &
0 ZENORG ILEIRE FREL T 5

ERNRBAR O TEliE O R bR X OUKBERIR A O MEIc L B
FNF—{bEX D5

BRI - AL B ORLE

M, SRR FS K ONVHIRALEE S R O M s GH R OFS R A2 K S-5I2FE L DD,
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£ S5 MERFTEIOME

15K SR & I

TORAVER JE | 200 75 m®/ B OVEKAVER iR & BEAF O T KAVERLE o F HI PN BC B 2 A &
BORINO | LizZ Ennb, IHKLE O RYNE 2 Bl L OHER & B2 258 L
ik CTHai b Lo, A=, KERHY I L ORERFE BROBEM A ZIE L, il
BRARE 20 T m/HE 1 RAIE L, RFHEO R iR % 6 SR, FRRDIE
KALBRNERY & 4 R & L CEET 5,
AL @ AR G | AN OREART# 2T U, KR 7 7 LICEHET 5 72 91213 Barakat #E7k
[E) HE TIEBMOBIRENLEL 725,
> R H v NSRS D T OB IE 2 AT D R A R E T D
> RS T A T OB R A A T 5 S E AR E T D
> PO KN O B BET B T2 O AN L2 2l & 32
=7 L— v | Tiio#EB LY, BiiEcEE (emaEx ) 28H3 2,
a VEBO | > BHEOTLODATILF—HRICEBEND
B®IE > EUIMERFEEIC LY BEED LI Wi
> ZEREDTERRFIH DA T2 ORI EER ) A RE
> ENROEHTA T A TR NOBLEN DR OERFIEICEND
R iR | FREOBMR LD . AT A BREM) 28T 2,
D FiEAb, > BHRURT AL L THIGH v 7 ~OREFREN R TH D
> REEEETRE LV EHEEOHIEAHIFCE S
> BB IOUERKRS THD
> AN ESHICE LD LN TV D T-OMFRFEENES Th D
U R F IR
ZAEMR | B OZEERRIL. 120 5 m’/ H O RGBS B OISRk 0

80 7 m’/ H DB /KMFSER T VB K8 S B D CRHlid 5, koG Ieuss
R HOWTIE, RN REE CTH Y . B CIILE R A B
O HILRNZ NG, RFFEIIIEB LWL D ET 5,

B A5 A 4
AT L

PUFICZT D800 L v . SCADA (Supervisory Control and Data Acquisition)
VAT LEEANT D,

> BB R LOREROUGE L AEEA R OB

> AT ARNF— HIMETEIT XD MERE B ORI

> Y 7EER S K ARO[ RS X OVLEIEFE O E(L

> EROINEET L OWENTIC X 2 UEREEED 0 K ERfg

TAALERSS D FAR TR O BERERMEIR 36 L OMFERF O S 1L D721,
T oREREW - BFREERMEEANT D,

> MR ORI L ORI OBEE B T2 D DRAR 7

> FAKERIG D & OB DR VMR O T2 DI B sk

> IEMEGIRAEY ORER L OHEREEOME IEHO 7 e T —

TEoICZE
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> EERLHIE R R s & OVE BEBR O P2z T e fi

15U SRR & e
HIER & | {HUER > 7 LRIERE OREAFRIER T, Bk AR 4R C 8 LT & 0
X BN END, KTV bO RS AET DIHRRED & O
T, BT 7= TR TEDRAND D Z g Shic, L, X
TRIZIZBEAFOTBIEAR > 7 2 RAND [FRHEEE N LB TH D . FAHRINDB72< 72
H72® 1 RINDIBIRA > TBAf IR ET 20BN H 5,

BT 7 — | 15T 7 —r OBEEREIL, BIEOEH R TR L BRI EGHE
> DO LNDIHIREAEREND 424ha L 72D, LLENDS, TRABERRR /> 5 %
LT BN OBV E Z T AN DT DIZIE, 183 ha DIGIET 7' — » OYLIEMR
VETh D, BIRT 7 — 2 OYLIRIL, CAPW WEIET 7 — 2 O OYLEED
= DITHER LTV B O F LN TRUE TE 5,

(D) JEExERdEt

TIPSR 36 K OB IRAL PR DR IR IT, =27 MER L O E DR GHETEIC
%’D%Eﬁibf:o MERX AR BRI R D B DL D EHE Mgk DB L OBEEROHk 2 R
WZE &L, Ry NOFHE RO —RBLE X & BEFhiax . dax sk &
U\%@E@Tfﬂﬁﬁm &I S3 TR,

K S-6 WETHER OBMLLAR

No. MR /| B/ Rk ¥ &

1. KIS >

1-1 | JJEH §E 10m X & 162m X K% 6m (9,315m’) 24 #h (4 #h <6 R5)

1-2 | BRI E 24 #h

1-3 | DEEEE 260m’/5 X 380kW 9 H (3 E T
2. B A& TR

2-1 | FTEM R 5Im X K 3.5m (7,151m?) 24 9t (4 <6 R50)
2-2 | {HURREHE PNAE S1m X /KEE 3.5m X 3.7kW 24 &

2-3 | REEBIEAR T 34.7m /4y X Hém X 55kW 24 &

2-4 | RFEFEIRAR LT 52m’ /4y X H10m X 15kW 12 & (6 5 TiH)
3. YR SR,

3-1 | A B8 SmX & 90m X K% 3m (1,350m’) 3t

3-2 | HEFEAR X 1ton AR X 95

3-3 | JHKKEAKAR > 7 4.0m /45 X H40m X 45kW 6 & (3 HTH)
4. 15 e ik

4-1 | BIRAR 7 22.8m’/%y X H80m X 450kW 2 H
5. BIlRT 7 —

5-1 | VBIRT 7/—r (JEED) 183 ha.
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Sludge Treatment Facility for
2,330,000 m3day

(Including Zenein WWTP)
(Future)

P

Primary and
Secondary Treat ility
Capacity: 800,000 m3¢a

(Fut
Secondary Treatment Facility

. - Capacity: 1,200,000 m¥day
Primary Treatment Facility
Capacity: 1,200,000 m¥day

JEDS

Treatment Facility for
Supernatant Liquor

s50m
Primary Settling Tank ifatfiatration Buildin
ty: under construction Existing Sludge “\Secondary Treatment)
400,000m3day Capacity: 800,000m3¥da; Thickener
Main s
Existi - 2
Substation et
) ; - =
S — — Pump Station X
° Chamber
Existi
Inlet 'y
P . @
Statio il 7
s Y
o §
mij\cH
Fire Fighting
Tank (Under Adryinistratis
New Inlel < [ esnstruction) Hou Q
L \j
New Inlet Chamber and Screen Ny BYRass
(Under construction) New Grease Chahgel Fi Ting
Separator Tank \(Undersenshc
(Under S i 2

Existing Box Culvert
to Barakat Drain

b B2.4m x H2.0 m, L=728 m)
New Medium Screen&Grit

Chlorination
Removal Chamber

Chamber 43
Tank

Chamber B

Under construction

New Box Culvert
to Barakat Drain
B2.7m x 2.3m, L=733m|

Chlorination ‘hamber 17
Tank

Chamber 63B
} . Proposed Box Culvert
Chamber 63C to Barakat Drain
B3.0m x H3.0 m, L=757 m)
Chamber

Inlet Pumping Station, i .

Screen and Grit Removal, IrngllI:ml.Pumpmg

Grease Separator Tank, o Fature

Substation and Generator House (Fature)

Future)

Chamber 63D
Om 100 200 300 400
L | | | 1 |

S?Om

X S-3 —ALEX
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BHIXhE7eYzs NERHON

(E) Tuvxzs  NEH

RAEFR STITRT, Tuves NEMAIL, Bid - BB

ZEwbHE 3,101 5 LE (539 M) . Bid: - BFiLE S o7& 2,651 )7 LE (461 1%

M) &%,
#£ S7 Yudxs NEH
No. % A MRS SMEER Sy & Ft
(1,000 LE) (1,000 LE) (1,000 LE)
1. R T
A 15 K AL PR i %
A-1 TEAERE (ZrKEE S L OVKIE) 42,122 41,195 83,317
A-2 BB v 164,348 277,749 442,097
A-3 Rkt 362,478 345,674 708,152
A-4 HE AR Fnith 11,062 15,375 26,437
A-5 etk (M & 038 X OUKE) 34,188 50,596 84,784
A-6 B HLR 15,554 34,950 50,504
A-7 AR ER 41,125 96,912 138,037
A-8 5N 7,559 840 8,399
NEE (A) 678,436 863,291 1,541,727
B 15 Ve AL PR fifi 3%
B-1 1HIERBIE AR 7 1,694 9,603 11,297
B-2 1BlRT 7/ — 81,014 48,706 129,720
/Nt (B) 82,708 58,309 141,017
/NEE (1) 761,144 921,600 1,682,744
2. FEE A 16,827 0 16,827
3. =TT 53,280 64,512 117,792
4. Wy BRIV Tk 2 83,125 98,611 181,736
5. Wi B AT 402,004 166,197 568,201
6. fat 0 79,476 79,476
7 a3y b AV MFY—Y 0 4,397 4,397
8. B - BARL 196,141 253,827 449,968
/NEE (2-8) 751,377 667,020 1,418,397
&FF Bié - BBliAR) 1,512,521 1,588,620 3,101,141
A8t (Bi& - BBk &) 1,316,380 1,334,793 2,651,173

(F) FEWAFV=2—BIOERDIEFEEEEH

A7avzl NPIERIC LIV EETESh, T A R (BD) FRUCT LY iz
SN0 E, MERTREREAM BT CEBAY Va2 —VEER L, EiiAlr Y=
— L ORTREIT 60 » A (54) Lesd, MMEREK (L/A) 2% 2010 FORTHAZ W BUMF
WX VKRS SND EMETHE R SSIRT LA B Y27 MILVEFINS

MiEid, 2015 FORYENGEIEMP IS N D Z L LD,
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£ S8 EAFrTVa—

Bitjlih| 2010 2011 2012 2013 2014 2015 2016 2017
L/A FHE) - v
PHAEE ORE 125 A ]
iR 10 7 A —
T 42 7 Ji S
F LN 24 1 A I

@  FuV=s NOMEEHETH
@) ETAEOREERIECITE &

GWWC 28T 2BUATEHE AR I, g ERE - BAE) - Zaf (it - BUE &
NZZ DO 53 FERI) 3 X OUXABIZ LV I N TV D, AKERHS IR S i
0.65 LE/m’ £ T, FAGEBHITEER) &K EEHE DO f i 10%ICE SN T V5D, FhER X
OBUNE & OB EEEORMEERRTH Y | F4E ORI THEERIOEHEERRTH 5,

BE DR 1T 0.25 LE/m® TH 5 A, GWWC I TNT HCWW OB T, #EFE R
BB LOMERFEEE VRSB (UmERIE) BN FTREZRBMEIE, ZhEh
125LE/mM’ B L U225 LE/m’ & &5, ZOSITER GWWC IZHIE, 2010451 H XY
KB« FAERMEOUEIZ AT MR TH 203, ) EFRITMHEL15%THYH, 2Dk
FENC L AMBEUEDERIHEEIZ R SN TWARNE D Z & Th 77,2008 FFF DRI
AEORAERS ORI, & %293 B U LE (5118H) B8X 238 B LE (41 f&H) TH
0. IR 80.6% TH - 72,

B) WEHINEE (IRR) ZHT

IRR DATDO =D DHEEET WICHWDHERB L ORI A =2 %K SOICE LD,

# S99 IRR S O7=dDHEEET IV

HH HEBBIONT A—H

A= ES/AN 30 45 CREERHAR @ 6 -, MERFEERHAM . 24 4F)

WEH - it ERT | WER TS =10%
e Yofl FE- T - L.C.=3.7%., F.C.=9.6%

T 120 5 m*/H =438 B 5 m’/4F

ME - BFE R | MBET (0H#RE =3287 55 LE, #Fr& s =243 55 LE/AR)
BRFEEHH WIEHRE =1,800 B 5 LE, #EEHE =21.8 .5 LEAE)

FUHIETEM | FUBBREEITEEA 7Y 2 — TS ST &9 %,
(I~6H =0.1%. 0.9%. 26.2%. 27.8%. 29.4%. 15.6%)
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HH HEBBIONT A—H

MBS - B ROMELE | () HERFEEIE HEIL =49.6 1 5 LE/4E
(i) MEFFEPRE M +IRE & MY = 153.5 i 7 LE/AF
(iii) EHRAEH =279.8 B 7 LE/A4F

BAROWSER -+ | BAROESEH (0CC) =9.7%

DHYE|G| =R tHSMEI5128 (SDR)  =10.0%
FRATAMATE BRAAMEIZ Y e & T4,
AT (i) 1B 10%K F L7=5BA

(i) #FHD? 10% L5 L7256
(iil) THID 1| FFIERICHE D (BRI ED | FFBIE L7256

BB SNI=NEBINEESR (IRRs) B L OWIBIEMEEE (NPV) 2% S-10iICF LD 5,

# S-10 PN SR QNS B M AR

g MR B ) +
FIRR NA 1.6 % 7.4 %
(FNPV) ( -1,546.3 177 LE) ( -9982 H 7 LE) ( -331.8 5 LE)
EIRR 10.3%
(ENPV) ) ) ( -384 7/ LE)

FREO 3 o0REA T a v (() MeEFFEEE AR, Gi) HMERFE B + I
TR, B (i) RHIRAE ) (28T 256 FIRR ITWT LS EAR
DO (0CC) 9.7%% FIEIY | L72A > T IS OB K YETIIMEEY 5@ 1E 22 F
WERE LBRWRETH D L OFEHICE -T2, — . BFESITICR T 2 NEBINGERIT
Hy "AT7 - L— & EESTHWS, BEORERENS, K7y s MIERREOW
ROPDIIERZEETHY , FEIZ+2ET 2 LFHMI L 2 5,

TARIZT D N2 DIV EERE (WTP) ZFKEHUAD 0.5% L RET S &, KHWE
RT3 LE/A LHESN D, —RFEHED H B FHIKEM A& 2025 m’ & L. (i)
DR 0.4 LE/m® 20055 & FAERM X, 73LE/H 225 92LE/A &%, Li=hio
T, (i) HMERFEELE A+ IR B AR PR T 2 BIREME & b s, La
L. ZORHEKIEIMB M) b FEBR OB B A RFET 2 6 O TIXRW,

Tyl hOUAIITHT DA T 5 72012, MBS - BB RTINS R &
L U TUREST 21T o7z, (1) 8382 10%IE T Lz8a. (1) B 10% 5 Lizsd
BEO Gi) THO 1 FIEREITE D RSN | AERIE L7881kt 2 BE ST OfE %
# S-11 l[ZR”7,
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& S-11 MBH - BHFIPNEINGE R IR D BRE TR R

Re— R — (@) (ii) (iii)
PTT | s ows | goriowm |1 ik

FIRR
G e L PRI NA NA NA NA
FIRR (HERF&HEE H + . -
PIER T PR 1.6 % NA NA 12 %
FIRR . , . ]
(EHIRS ) 7.4 % 6.3 % 6.4 % 6.6 %
EIRR . , . ]
(EHIRS2 ) 10.3 % 9.2 % 9.3 % 9.2 %
Q) HEERR P & O S TR
% - AdHEE - FiliB%Y (MOHUUD) MEZE L~V T FAKEEELZEET D,

MOHUUD D% & |
KB R DO FE -
DY MNERTOKIE -
DOHERFE 24T 5 KA M Z L lCR L ST b

T DIKIE -

KIE « PAEEZRERE (CAPW) B gHEE T LY R
AR R AEEEL . KIE - FKEFESEE (HCWW)
TAEGEAEAETH, HCWW O T, /Kil « TAKEDH

KEFED—2>THDHFVIKIE -

TAGEZS DT A V)G FE I D /K IE « T 7KIE O it i DR E L 2 B iE T 5

A

AKE « FTAERZEE (CAPW)

AK7my = FOFERBERETH S CAPW OflfkI LORNOFHMIAZ L FICE & D 5,

HL e 1 B B L O
&l

CAPW [, 3 DD L OKIKEIR O 10 OFERE R ORI D,

GHE - FEERAE ) ([JBT 2 [HIEAR & TRGEH - ISR 235
B & EREEA YT 5, [FHE - FERAE) BT D TR AL
ZHEET D, Tu s FORKEFRORERIT, TR OO
b EESND,

Tk B R IO

DY
HE

CAPW OEREHIL., 766 4 ThH VD 34%DFEE N RKFAEELL OB %
45, CAPW 1%, m/KEDEIMEZ A3 5 E TRk S 5 kT
»H D,

R

FL LTE%L SN N IR TIC L DI AREOMBITR DA
FISERIC L0 . BLRIZEIT D CAPW X EEE ICHBIT 5 ETFACERZ D
@%,%GET%ZD*L@$¥%? FXERDNETHEE L TE W5,

(B)

KiE -

TKERREH (HCWW)

HCWW Ok L ORES DOF i 2 LA FICE & 5,

AL e A Bl S L O
&

HCWW (X GWWC % &1p 26 DKL BWUNZEH L., EEe2%ET D
BHENDHDH, HOWW X, KESFEOERBE LT 5 72 DICEBRE (Pls)
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ZlE M LT Rf il Tk 2 FEfi L T 5, HCWW 3, B HL - I, 2685
PRIEER, ATl ds K ORIBFRAER O 4 F 7 SRR S D,

T BHERRB L O

2k
[F]=4

HCWW O#ERE#IL, 259 4 TH D, HCWW L, KEFEOEH - 1EE
WL CEEE R B - RN 2 AT A EME THREINMTH
5

JA B R

MR EMEIZ OV T, HCWW (30K & 2 & AR QN D 22 (i A4,
\AEFE\C BT DRI BUN AT SIS D Z & D @O a2 15
bbb LB bins,

©

FYKE « TAESHE (GWWCQ)

AR7a =y b CEER SNk 2 /RS BT 288 TH 5 GWWC Ofifks L O%E
DRI ZLLFICE LD 5,

FAEAE K B L O | GWWC 1.5 DO#IH L UMEEE D 10 ORERIERE SR Sh b,

& [Giza - BB FAEHEFRFE R ICBT5 [77 77 v o FAKME
AR INT 7T vy 2 KBRS OB ICHERF LA 45 = &
1272 %,

T BB X O | GWWC ORIEESKIT, 8,820 £ TH V., 8%DIE N KF2EEM LOE

He EAT 5, GWWC O 57%DIkE BT AR EG T 5 ERKE T
HY | BROBENPENEHEEERTHHEFKE CTH D,

P A GWWC IZ. ﬁﬁiw’iéiTKEﬂé“®m§:mzImWW%L
U B OB 4 2% Cnvd, GWWC (231 D MBI EIE NS 2 E
PEIZDOWTIE, 2008 AEEEMFI G EF B2y S EVRILICIT R W E T 2 D,

EEDM ED | GWWC X, 2 >0l 2 —%2AG 1L, B | B /| L7007 T A,

FEfRI Ryay | EREET 07T ABIOHEN T e 7T A0 3 I E
SNDOWNERIEE T 1 7T L& L TV D, NERFIRRD M, FMHRERE
e R L TOOMBAIE b 124 L T 2,

D) TTIU v a FKLES

777Uy a FAKLEEOMB OIS L ORT v =7 MIHT 5

I~ a7 <

LORREZUTIZE LD D,

HEL A R

T 7Ty a FARLEG ORI, RO LEPIRR, EEEERE
PR HUEAEEER, EAGE. RATEEEE, RBRERE LR O 7 o0
%%#%%ﬁénfwé el BT, mwﬁﬂlﬂﬁﬁ\ﬂ9%T%

— WRALPR g% OO HERR % DAMERFE BRIRHNCIZ G EE 127 Ak B 7R %
$4L1w5

w7 e 7T A
DR

TIRAER SRR DI A T, Zenein FAKALERY COERR A H LT
FEEERY 7R FIFR, Zenein FAKMLERIG DORRE & NFAR, 7 7 7 F 2 (i)
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EMRLERDOEANT, (1) T4 7V A 73X s OFEEF L OH) R
RASEDOHEINDRRAITH D,

H B

T 7Ty v a FARRESE, LT ORARE G A FREELRE LT
2

> EESRLeR (R, KE. BREDR, Gk, LHE)

> EEL WM. SRt

(6) EBHEIE

(PIs)

KD x 7 NOEBLEMTAT-DIZIWA =27 /LD Pls #F|HT+H, A7y
7 N OEREIZ L EBEICEEEZ T, EENRHMERTRETH DL PIs 2T, 2
— FBLUOATe =27 bOEBICLAHEAE —HIZER S-12IcF L5,

% S12 ATV FMHMEDOT- O OEEEE

HFAY | a—F teof= !
5 wEnl | FAMERS OBFHH OB R (%/4F) alip
i wEn2 | JEK ORI (%) alip
’ WEn6 | FAMBRGORAETETE R (kgDS/p.e./4F) T
NFBE | wPel | ALFEAMIZRIT 25 FARLERG O E S (A$%/1000p.e.) r
Eiepid wPel0 | ALEEA DTSRI 5 FALELE OBk B2 (A %/1000p.e) | <11
YRR | wPhll | HENEIEOES (%) 17
e wPh12 | BEFRHEIEOEE (%) r
wOpl3 | TR O ORI/ (/4F) T

wOpl4 | KEE=X U ZVHBORIEMEE (/4F) T

wOpl5 | FEH HSEBHAG O SIAERE (/4R r

wOpl6 | 15 B BIEHER 0D SMIEE (/F) r

wOpl7 | FEX BRI IESE (/4F) r

wOpl8 | FAMBSOELEEE (KWhip.e/4F) T

EHA R | wopdd | NERBROFEREEL (/4F) alip
et wOp45 | BOD KERBRO EM[EE (/4F) T
wOp46 | COD KERBRD ENEE (/4F) alip

wOp47 | TSS KERBRO ENEESL (+/4F) T

wOp48 | &2 JUAERER O FREEL (/4F) piip

wOp49 | FENERBROFEMEEL () alip

wOp50 | KIGEREEKE RO EREEE (-/4F) piip

wOp52 | THIEARBR O EHEEIEL (/4F) alip

F—E A | w0S7 | —WLE O FARLIER (%) 4L
S B | wOSs | TULERD FAMLERE (%) 1
et wQOS19 | A (No./1000 A/4F) L
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nFy | a—k o

=
P
iy

w0822 | AFEITERT % EEE (No./1000 A/4F)

wQS23 | HERIZEKT 2 EEH (No./1000 A/4F)

wFis5 | JLEEAD 1AM Y 0EH (USSh.e/qF)

ala}iw]isll=

6% 5 B S
e | WP | AT\ AT ) DR (USSpe )
5% 15 o~

: WFi9 | MUEEATT 1 A4 0 ORIIEEE T (USS/p.c./4E)
) fERR LIRS

JICA FAEMIZ. 777U v o PR ORI Z i L7558, LTI

IOHEEEE LD 5,
NI

i?fbﬁﬁﬁﬁ\*%ﬁ-@ﬁ%’i@ﬁ%@ﬁ%ﬁ®%£%ﬁ%&bf%ﬁé
NI REKEFFHEIC R 55 X 51T, FRUERE O - fid JLoRI & O ESEIE
x5 2T\, %6&.%%%ﬁ¥%hﬁﬁ¥&¢6©@W®ﬁ5#Eﬁﬁf
X, 777Uy o PRI O " RAVERfER% O ALZ 900 i 4 LE (]9 156 f&H)
OFENRELETOHNTEY, A7 vy MIFHEE BE, BFEHB4E (MOED)
WS TUV D), MOHUUD 3 X O CAPW (2 & » THEICIEN A EWZ & 2R L
T3,

120 75 o’/ H O " WRALEESi % DAL, T A I X OWRSE Td 5 HEKE O KE
EDOBLEN S 1 EBRIEN T 5, 552 BEIEMIE. b1 o EHEO2AMAR AR
B NE X OB OB K O Rk A B O E A B 80 7 m’/ H DI AMEESiF (—Wk
LR L O RALER) OYER Th D, HIeB gk OE AL, BEICIBIR 2R OB
DR[REZRVEIR T 7/ — 2 ORISR I N TWD Z e n, 53BN & 72 5,

TURALER SR OISR D Rk B ORERZ LTS E LD D,

> WAk 3 X OEEER 1 Otk & DM R D b Ui E T & % Brakat HE/KiEK % T,
T%7J<T/7%ME&’@'T\ HORIE FIZ L D IRALEHI VR E S vz, ks, —
WAL R, DB AT X A IIKEBEAOHE NN LV . F/AKWERY 7)o Barakat 4
IKIE E TIBMOIFRP LI L 72D,

> BT FF =R L DREFH BN, O MR LS L 0 R o
ABARETH D Z & BEOMEIRVEILRRAAEETH D Z &b, BEEHH
il (EEBEXITA) 2O F 7 DRI ISR T 5,

> VBIERVE EVETER v 7 2 B 0BG OB RS IX, AV ey Mokd
GBI XS5 Z E M AIRETE N, Tl s L TR 7O N3 L
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725, 183 ha DIHIET 7 — 2 OYREEDS, IRALBEfGEE ) B FA T D HEEIN 5 D
IR AR 572D B L 2 D,

Tavzs NERE, Bid - BB ESD DL 3,100 H7 LE (539 fEM) . Bid - B4
Biza&oiaunk 2,651 B LE (461 {8M) L70d, KFuv=r NOFEMEIZL 5B
NG OHEFFEEEE 1T, 243 BT LEAE (42 BHAR) . TS SR OHERE BLE
1%49.6 &7 LE/F (8.6 {EM/AF) L7225,

() MERFEERE AN, i) HERFE B +oIEE BB L O (i) EHIR
RERZHELT D 35— A0 ERE b EI2, BFPINERINGES (FIRR) %5
E LR R, BAROBSER (0CC) D 9.T7%UT Lo, Ll (i) EHIRE
FA O — 2 DRFHINEIIEE RIT, 10.3% & FE ShiErE 52 (SDR) @
10.0%% B2 55 EeoTc, LG, AV m Y7 MIERRBFOUENHHE
BA[ETH Y, AW ) —H—2 o7 DH EENPEEND,

EhitR TdH 5 CAPW (L. Al-Gabal-Al-Asfer [ /KXLELESED CAPW DOEFED ¢ &
g SN EOKRBNL T n Y =7 NOFEEEEBRETLH L, A7y = %
T LD EAT 5 EEbind, HFFEHEETHD GWWC b IEREIZ,
K7y xy FERUT 0 A THEEDOELEIT 5 IR D +43 7218 H
RN D Z o h, RFHEEHIZ DT HMEb MR BN e L B b, Bl
DT v 7T L BFLEEHEIC I T 5 2 FEHOSEHFIBRIZ N Z T, Zenein T7K
WVBRES D T O Ffmak 2 FIH U 72 SZEERI 22 33 KUY Zenein F/KALBRE; DRRE & D
NFRE & B2 SR H N 2 H DT D T2 OISR TH 5,

il

B) #
T U7 MNREEHEME (EEAA) (21D EBIA fiEEOARENAT 0 =7 FOFEMIZA
AR CH D, EhEtKEITH D CAPW (X, AIEEZR IRV FEAICEIFR Y /o & &GRS
NIRRT EEEDHLRETH D,

AR NOBEMNOARAT T Y 27 MR T XX 80 Fm/HD 5 H 40 Fm’/HD
V5K R OWRHIIEIER LR T B P x7 NORBEBEBICETFTREXThH D,

RO Ok i b 35 & OY Jatropha 7> 5 A2 5% S 4L CO, HEH OIHIZN R 8 5 A 47
o —BIVIREMAEPE % B LT Jatropha 355D 72 D2 “WRALERK OFZhFIH 2 X 5~ &
Thd,

7Y =V A T = X D L LTS O I AR R R X L %
FHL AT b EETERABR DR AL IR T <X Th 5,

KB« FARERHEOGIE EIFAKE « FAKER Y ¥ —DOMBRIRE I L O ENED
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SALICIT AR IR TH D, B EFHTEROKENGE LD X O I, BRETERICZOV
THERE#ORM L2 M 51E8 2L ~& TH %,

6. FEABIRZEUNAH LT, EHMREeRL LA EWEOBERZEKRICT 5 Z
& T, B IR 2 OB O TR OTZDICHEN T RE TH 5.

7. TEIPKICEA SNDTRIEDN S 2 BEeRB I OAEMEIT, EMUE T ot 2B

FOREK LR O AR L EZ S 7§ 2 L2 b TEEPEK O 72 B AR A
EHENLT NETH D,

S-19



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

w1 = Frim

1.1 REOER

14 2 G O N X, 2006 FZAT DAV [EEFHAI LAUX 1,200 5N EHERRS AL, 2
ME=P 7 FEANOD 20%% 55 %5, 2008 £ FARFARIE, 480 F m’/H LHEFHSh
B, FAKAERRES L 410 5 mY/H TH Y FAREREZ TS, S5, EBFEolE
W2 XKV EHEE Y OMREZE BT L T RW KB DN FET D, TORER, 7RV 0&
D TFARPARMBLD F F A FAABICHE v, WAZ2KEIBEIZ 7R >Tnd, 20D
Hilsk o N5 & e & BN L. 2037 41213 2,540 17 A, 2006 F=0D 2 FI1ZET H H 0 L 48
EIND, 2037 FITHIT D FARBEEREIT, AOBIOLGHKROBEMMZEY, 870
m’/H (2008 £ 1.8 fi7) EHERFS NS, BIINT D FARICHIS L TlE R, R 78
B LTRSS O RARILENLETH D,

VT NEDE 6 W5 4 EFHE (2007~2011 4EE) T, A - FAEE 2 ¥ —13dk b
HERA VT TART I F ¥ —D—DTh Y, WD 25%UENEFD U THA TN,

TTTT v a FAKERG X, A VI RIALE U, A 2 i o FE 2 T ARMLER
BO—oTh Y, WHEMIKTEMNT 2 TAKkE—FIT5 &% 5 FTARLEYE TH 5, 2008
FEDORPLRE ST 40 T mY /B THDH AN, BIEOWHARIT 110 F mY/BICEL., ARG %
HZ 2D FARIEARLIEE TR OPKEE~IR ST D, & 2T, Kl « F/KE RS
(CAPW) I3, 2006 4E2:5 80 /7 m’/H ORisk D¥&a% % Bihh L1, R O5ERITEN,
2010 4EWIEE & 72 B8, T BB LU — R £ 5, L7228 » T, ALEUkI3HE
KFEHEZ ST, KEEEWIIRMROEE 725,

2O XD R FJETRO (X7 FEUNDOEREIZ LY . 7 4 —2 B U T 1§ JETRO
F/S) #FEfi L=, 74— VT AT 120 5 m’/H O RAPEHE % & 75 e LBt
MR NHRE S, FMEROZYERFE SNz, ZOREICKY, =V 7 MNEOERIC
XU BREERESHEN (BEIA) EELZOABNPVLETHL Z ENHLNE T,

ZOLDRIEEND, JICA X, EIA EEOEREZOARIZHT HHIEELE D, K
FEEITH) L EARE L, AFEICIZICA Ik TRIEINA T2 27 FoBfK
HIZAE SR D T2 D DT — 2 fFRMDOINERB L OFN SO b E £ 5,

1.2 FAEOHE

AL, EIA HEEOEMRB LI OZOAGREHEROME T 0 =7 NEEMAT D72
DI IR T — ARG OINE L FN 505 E B E LTEESNS,

1-1



LT NET T T 2 a PR ARG B i S g ah 2 AR

2 K B . REXEZBELCCEEOEOM L
VA= E/ NG 777U//:?Kmﬁﬁ ﬁmﬁm XEdEET o b

XD, BRIk AKE G E ORI 2 KD KEREER &
UE%?F®&£
M IR 7779y a FAKLEEIZET 5 RO FE
B (Em) Bt /K8 D

1.3 =7 NEBIT 5 EEREAE

=7 FNENCEIT S FAKEBBERIT. 2004 40 KIEIC R S iz, FREFL-ULT
L EE - AJEEE - EHBEY (MOHUUD) 725KiE « FAEZEEL, T TFITK
E - FAERHESAE (HCWW) &, =27 MNEE2LOKE « FAKEEELFT
HT 5, MMx T, Kl - FAKEMEROHEREEIL, HCWW O FIZHUB L TE& jéﬂ
ToKIE « FAKRESMENH S, —F, £2EOKE, FTAEOFHE, itk L O

KB « F/KEEE (CAPW) & 2[FE ETF/KEMKE (NOPWASD) 23 jénfmé

AIEIEI A HEE T VXS RUTZ YL BF IV e gfEeE 7T xR
V7 %R =7 FESLEZHY 5, 2004 FFORLISKE, CAPW 13/ & 2tk 2 7%
T 2007 ENSBIEDE L 72 o7, KFHEDO I U 2 —3— MERNIL., CAPW TH D,

1.4 FREN SR

A RIXIE, 77T U v v a KL, HRT 77— BLOT 77U v a FK
RUERSS DAL K DI B T A W DGR E TOPKBEXE THD 5, A SR IKIE
zZ 11 ¥ 1.2 1R,



I TNNET T T a FIK MBS i T

AR

e =y
A

X 1.1 A v EHERE O T KR LB Xk



EPTNET T 2 a PRI 2 A

X 1.2 FREXNRHIROMER

1.5 Z¥¥fE7rE (TOR) OHE

FHARIILL T D 7 BEPEICX A S, 2009 457 A 12 A TEBEINT-,

[ PN e 1 2

51 IRBLHEE A
51 ENIESE
55 2 B HIE A
552 ENIESE

A e

1-4



T NET T T 2 PRI I i S T a2 IRASH &

H =

6. 53 KRBIHER A
7. %3 KIENTESE

JICA 1Tk DB EEPETCOEBIEREOHEBIZLL FIORT, EBEREOEMARNE LA
ﬁ%' 1 Gzﬂ—i‘—a—o

1.5.1 ENEEREIERE

TOR 1.1 YEfi1EZE

1.5.2 % 1 REHFHZE

TOR2.1 A E&F g « LR— NMEDOH - ik

TOR 2.2 BREEA-ECRE B Tt & e

TOR 2.2.1 BRBi 58NS FH D ERC B2

TOR 2.2.2 FHIEUE « (3 BB R E OB 1

TOR 2.2.3 EIA #5E, FRBIEEHMEOMEZTZEKICTA RIA VEREF =27 U A b
DRSS

TOR 2.3 F3EF il E PR

TOR 2.3.1 SAPRILOHERR

TOR 2.3.2 X o0 — 7 F OVHHO R

TOR 2.3.3 JETRO F/S f& T 5 SV 7c IR D 22 MR

TOR 2.3.4 ALBRSGHS R E DS /KIKIZ G- 2 5 5B O Hes

TOR 2.3.5 BUTOIHIRALERIERIZ DOV T, ARFFECTEEE T 2 A HSaEE 7 6 DR
BIEDMEES v /XU T ¢ — JELHIE RN L S BRETEEE, K OMEkD
5 VR AL 3 B0 D WA B . BB O feRR

TOR 2.3.6 F/S FAAIZ THRIE S AV ARG, Fhiak DA DSOS - 185

TOR 2.3.7 F/S FHAIC THRIE S AV HEfR 3181 0O 2 4 VE O R at K NGB [ 3Tl £ %
TEE R r— U DOFRIE

TOR 2.3.8 S Ot

TOR 2.3.9 HEFEA 7 ¥ =2 — /L O - #E5

TOR 23.10 7 7 A F > AFHEOHH - 15

TOR 2.3.11 MBI ORET (STEP 2 & ie)

TOR 2.3.12 W#RIEE (EIRR, FIRR) D53#f

TOR 2.3.13 FEERAKH OMES - 125

TOR 2.3.14 HERFEBRIRTHI OG- 185

TOR 2.3.15 BHEE DAL, BHEUEE T 1E K OB R DT - 185

TOR 2.4 Z D1

TOR 2.4.1 M - ZRIBEE O

TOR 2.4.2 Hith ) =— X ORER . VEMH DR



T NET T T T S a PR ALPE G S g

AR

e =y
A

1.5.3 % 1 REWNEE

TOR 3.1 % 1 IREAHIFHAS #5 B O s

TOR32 A>TV L« LiR— FOfERL

TOR 3.3 45 2 REIHGHA (2 1A 0 7= HE(ig

1.5.4 % 2 REHHE

TOR 4.1 %52 WEHHFIE OB - Wik

TOR 4.2 1 REHHEDO 7+ —7 v

TOR 4.3 55 1 WHBIHGHAE I 9 2580 - ik
1.5.5 % 2 REWNIEX

TORS51 K77k« 77 AF )b LiR— FDIEK

1.5.6 %5 3 REHHE

TOR6.1 RT 7k« 77 AT/ LiR— OB - Hhik

1.5.7 % 3 RENEX

TOR 7.1 77 A F /b« LiR— N DOIERL

1.6 #HEZBORER

WMEFIT, B 2MEMY L2 EIA EFL L THRADEEZERE L, LLTNO 2 it HH%

%9 5,
R T S|
2t BREEAL SRR



LT NET T T 2 a PR ARG B i S g ah 2 AR

w2 E TAEORR LAY =7 N DOSLENE

2.1  bKEE TREDHRD
2.1.1 EAKREDOHSL

2007 FED FIKE & FKEOMERFE B O R AT, KA mKES . (GCWSC) 23
T A 0 G A O K E R 2 EE LT, BRI, BT ICRSL SN A vk
BT A NVNFEFERO EKEZZ ., $PAKE - TARESM (GWWC) 376 54
O _EAGE R EEEEL T D, LARTO GCWSC OB EERPH I, #Bisl etk & BAE o I
e XIkIZE > TV 5,

A 2 EHE NI 16 7 FTORFKZ KR & T KGR HY . S HIZ2 7D
FHEAKGRFHR STV D, R 2.1 ICHFKEGOFHEFER A & & 2006 FI2HB1T D
KEDERZ T, 16 7 FTOHKGD 56 11 7L, A W05 3 4 Pl Ismailia
R[5 | 7% D 1 Al-Sharkawaia 3] & Al-Rayah Al-Beheimy (] 7)> 5 /K 2 K LT
2o BT T ED 2 7 FTOEKSEZ ST 18 7 BT DK O A & O 4 EHE 780
J7 )/ HTH B DR LT, 2006 “EDOVHKEDFERIT 680 77 m’/H Th D, FifiAzk
PR & T 2HRGITINA T, #iFKEZAIEE T 58KEDH D03, RIEKICHET 25 & H
TAREIZIENTH D,

= 21 A v EHEOEKEOFEHHRER & HKIER

‘ R OKEFERE | MisxPLoR éf!i?r@
No. Bk 54 (m¥/ 1) 2006 4= A MR 2 B
(m*/A) (m*/R) (m*/ )

i< ]
1 | Imbaba WTP 900,000 923,000 400,000 1,300,000
2 | Giza WTP 160,000 158,000 140,000 300,000
3 | Gezerat Al-Dahab WTP 375,000 510,500 0 375,000
4 | Al-Sheikh Zayed 450,000 120,000 0 450,000
5 | 6™ October City 267,800 213,300 0 267,800

[iy==):E g 2,152,800 1,924,800 540,000 2,692,800

=
6 | Shobra El-Kheima WTP 400,000 340,400 200,000 600,000
7 | Al-Ameria WTP 300,000 441,600 200,000 500,000
8 | Mostorod WTP 1,000,000 1,155,000 100,000 1,100,000
9 | Roud El-Farag WTP 800,000 752,000 0 800,000
10 | Al-Rodha WTP" 110,000 180,000 0 110,000
11 | Al-Fostat WTP 900,000 1,155,000 100,000 1,000,000
12 | Al-Maadi WTP™ 40,000 43,700 400,000 400,000
13 | Helwan WTP 350,000 211,000 0 350,000
14 | Al-Tbeen WTP 200,000 156,000 200,000 400,000

2-1



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

‘ S HOKEIHE | MEskPnsR XN ]
No. Bk 54 (m¥/ ) 2006 4 K T 5 2
(m*/H) (m*/H) (m*/H)
15 | Kaft El-Alo WTP 80,000 64,000 320,000 400,000
16 | Al-Marg 600,000 - - 600,000
17 | Al Obour 400,000 419,000 200,000 600,000
18 | New Cairo City 500,000 - - 500,000
R 5,680,000 4,917,000 1,720,000 7,360,000
& Bt 7,832,800 6,841,800 2,260,000 10,052,800
* R TRk A RIE 180,000 m*/ B
o BEAEMiRR  (40,000m®/ H) X HH P&
H# . HCWW

PEFEHIXIE S 2 Tk 37 XA IR T 78 @ 2 - P (Al-Marg {7k %5 & New
Cairo City {$7K35) Z & O T 13 7 FTOEKEGN & 5, HEFEHIKIZIT 6 Kk DFd K S H X
fa, BURHIXAIZ 1T 20 IR OELKE B XIE AN 8 25, A0 AL B K & BRI CHERFE HL,
R — B2 LOREMMEZ SR L TV 5,

B 7Kk B X4

p==2i] Al-Haram, Sakiet Meky, Ket Kat, West Al-Monira, Al-Warak , Al-Remaya

Shobra El-Kheima, Bahteem, Al-Marg, Ain Shams, Al-Salam, Al-Nohdha City, Masr
Al-Gadeda, Al-Khlafawi, Al-Zaytoon, Al-Zawia Alhamra, Alhai Al Asher, Naser
City, Al-Waily, Monshait Nasar, Ain Al Seira, Al-Mokatam, New Cairo City,
Al-Maadi, Helwan, 15th May City, Al-Tbeen.

R

T A 2 EEBEPIZIE, 2006 -RE A THK 2 A 7K XU ALK § 2 72012, 100 7 Frd R
7%&aaﬁmﬁm&81ﬁ%@mmmitimmm@#&é £z, HmiaEe
A v EHEEC X, AKE A EOTITER 150 mm 2> 5 2,000 mm (ZJE D EKE 21T T,
;@BQWMnmﬁE#%éoit\%mFﬁﬁ9rﬁﬁuLT%éo

2.1.2 TAEDOHN

2007 DB & T AKIEOHERFE B O FfRATIL, KU A v FAKESHE (GCSDC) 28
T A v EHEE O FAKE R & S EE LT e, BRI, BiislciRs s A mT
AGERFEDN T A VNH A O FARERZ 2, Y KE - FARESE (GWWC) 231
RO FARE % EEE L TWD, LRIOKRDA 7 FAGESFEOE BRI IX, #m ek
& RATR D F 2 IR JE > TV D,

A EREO TAKE Y AT HE, K 2.0 1R T K512, HERAYIZ A V) O HUFHiIX
PH 7 Hi1X % OY Helwan #iX.D 3 D DMLER X2 537030 5
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T MEAT T T s PRI B T e -

X 21 A vEHEOTAKESRT A

R 2.1 (31 1 EEEAOBEF OB TR, 2 75 L0 KRS 2 & T 8
ROOREREIND FAKEY AT LERLTND, FUFXANIIL, 72 FAEEIRE
{72/ MUK 3 > TV B, A 1 BB, BURRNC 4 7 BT, BERRINC 2 & TR
6 7 FTDFEER TR NS5, 2 bOEER FARLEBIIIZ T, FHANZ 4 »
P, TR 1 o AT/ N7 T AR A 8 5,



T NET T T T S a PR ALPE G S g

TR AL A4,

T2 FAKALERYS (4 2 B

Al-Gabal Al-Asfer, El-Berka, Shobra El-Kheima, Arab Abu Saed (Helwan)

B . ~
- AN FARALERYS (4 4 )
15th May City, Al-Haikestep, Badr City, New Cairo City
FE e TR (2 4 F)
Zenein, Abu Rawash
A

INRELZR R AKALERY (1 4 FIT)

6th October City

FREO TR OMIZ, PEEIO Al-Sheikh Zayed HIXIZA ¥ T —v 5 VR K
KO TG o > 723, WA TAKEDN BRI L TAF L 22 Roloied,
BEIIRIEL TV D, ZO FKLBIGIET 77 U v ¥ o FARMERS X0 K& 08 @ s
2D b, BIE, ZOMRO FKIZT 7T v o FAMUBESEC AR F TS

NTWD, 3 22124 F/AKELS O & E

=]

XA B

& 2008 DN FAKEDFEiEZ R~ T,

K 22 WA v EEFEO TARLEROFEMHRA R & A TKEERE

A X WA TKE
No. KBRS 4 157K AR )5 2 N 2008 4=
(m’/ [) (m’/ [)
WA
1 | Al-Gabal Al-Asfer / Cairo city TEMEG VTS 1,700,000 1,850,000
2 | El-Berka/ Cairo city TEPEG VTS 600,000 565,000
3 | Helwan / Cairo city TEPEG VTS 350,000 564,000
4 | Balaks / Shobra El-Kheima city TEMEG VTS 600,000 372,000
5 | 15" May City / 15™ May city TEMEG RS 30,000 30,000
6 | Al-Haikestep / Al-Shrook city TEPEVG VTS 27,000 20,000
7 | Badr City / Badr city T¥YF =vavs 4yf 3,880 3,880
8 | New Cairo City / New cairo TEMEG VTS 1,000 1,000
WEHIE 3,311,880 3,405,880
izg== il
9 | Zenein/Al-Gaza city TE MG IETS 330,000 260,000
10 | Abu Rawash / Abu Rawash — IRALER (VL) 400,000 1,085,000
11 | 6™ October / 6™ October city IEMEG TS 100,000 90,000
12 | Al-Sheikh Zayed / Al-Sheikh Zayed city | #¥V5 —vavs 4vF 0 0
i) ==2: U3 830,000 1,435,000
& &t 4,141,880 4,840,880

F 221TRTEINCHA 0 EEEN T FARLESICTHAT 5% F AR 480 7 m’/H T
DAEFHE 410 T m/BTH D, L=n-T,
70 5 m’/ H O FARIZARE D £ FHRKE A28 U TREIIIZ T A VI STV S
LD, RO ANABINC X D FTARREBROBMEBE TS L. FAKLEEO %

& 2 DI L TR AALERS 0 Fit o i 7%
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

YRR BN D, R AN TGO, FAKREOME OIATL THED D UERDH D,
o, THETHMBEIRIKID B RERR O YRR AT O TR o T 2 Lk,
BEAF MR 00 SHT-CHE & 5 b TIRRED TW LS MR H 5,

TAGEREE OJETE, FEHR X OIS X, SFUEX THMBICE SN TE7Z, ToT, &
A v EHERE RS B EIRYIRFHHEN L N T RWED IR EIXE T, kEDOS
BT, HESR D & ORRE A D L7z 1990 A LIRE, =27 N EBUF O F &1L
B OFENZESE B CMIEOFFAN CTHFEL T I dH o 7o, FARLEEOHL
B LOEHIT, ZHEOKREEVLEL T DD L ORFEXENLE L b,

2.2 EKEFREE, #S5 r FHEBL VA —FT U REL

2.2.1 £EKEHEFE

[REKEIRFHE 2017) 12, =V 7 FMEOKER - #iEE (MWRD) (21D 2005 4F 1
HIiCkEFSN, 0%, FEFEORLE LAMTbNTZ, 2EKEFEGFEIX, R5h7mK
EIROEN B LOENEE COMREL | e, KRiFR LOBRREICELRE Lo 5B e KE
BORMZRET L ZE2AME LTINS,

TV NETIE AEYEK EESKR SO TN B RBRIE Ch 5, 20 ) b,
AR EIE, 1997 4ETHY 43 18 m /4R L HEE S8, BRI, AT & b ICAETRE
KDL < 1T, A E 72 3R T4 2L O £ FEBKIRICHE ST 5, KiE 0%
EEBITAEFYIKREITFAEML TWELR, =7 NEBUNOE T E b b3, T
KB D K FITAGE D K F A Flal> T\ D, FKEDOME K RITETEE T X 2 50%FEE
ThHbdH, 2D, EEKEFRFEICBV T, PR OER & FAKLEL K O FEF A
<. MOHUUD DOH¥EBEHY 72 iR D—-2 & 72 o> T %,

EKEFEFHEORFEE L, U¥) 1,450 LE (2.5 kM) THomn, FENED
RELIZED, 2450 8 LE (4.3 JKM) 2SNz, £ 2.3 L& 24 124 WIFER
OWRZ T, RIE LEZEOFHEEONRITH & TIEAR W KEJR - FEME I L hid
FEEORDRIIIRERELIIRNEDZ L TH D,

BHEBITHOYEE D & FEDOFEE iMmﬂMD@&%Mwm#ﬂ%f&é
FERITIX, £ 231877 X 912 MOHUUD AEEET 2 F/KE sk & F/KLE gk (2 B
THFEENPRLEL, REEEDO BUNEHD D, 777U v o FKRUERSOUPEEE
F10D 40 75w/ A A5 120 J7 m’/ B ~OHE50 & TRALERMi R (GEIEIBIEEE) OHERICR D
FERN LROFERIIE T TND,



T NET T T T S a PR ALPE G S g

# 2.3 BEATHEERNR (HEXERN—XR)

(H7 LE) (%)
1. KEJR - HEE (MWRD 45,741 31.5
2. &% - IR (MALR) 70 0.0
3. FE¥EA (Ministry of Industry) 203 0.1
4. (F5 - AILFE - FBARE (MOHUUD) 90,134 62.1
(1) FAKEER%, TR R DHEER (61,765) (42.5)
(2) /KM, DIER (28,250) (19.5)
(3) ZDfhDOFZE (119) (0.1)
5. 5 FVAIR 253 0.2
6. PRfdE - A4 (MOHP) 398 0.3
7. HiJ5BR%4  (Ministry of Local Development) 1,505 1.0
8. =7 MNEREEHEME (EEAA) 9 0.0
9. J#E#7 (Ministry of Transportation) 3 0.0
10. K[ 6,779 4.7
A &l 145,095 100.0
M EZKEPRGHE 2017
# 24 BEHEBNEEE (LOEERE—X)
Y (LIPS
(577 LE) (%)
1. B K& OB 8,274 5.7
2. BEAF/KEIR O A 2hIE Ttk 41,512 28.6
3. INREAR IO | & BREE O 4 95,031 65.5
(1) FAKEMERY, TR R DHEER (61,765) (42.6)
(2) /K HiF, DIER (28,250) (19.5)
(3) FDfhDFH (5,016) (3.4)
4. R, VEH] BB 245 0.2
& &t 145,062 100.0

(=)
i AEKETR G 2017

2.2.2 JKiE - FAERBRHE (CAPW) O 5 » FitH

TV NEE 6 IREZBIRGE Z EALFHE & T 5 KE - PGB (CAPW) O
5y EENE, FHEE (BE, BEHHEE (MOED) IS TW5d) I X KR
HToh D, 2007/08 020 2011/12 -0 5 » RO T A v FHEIC T 2 KERE & T
AEREA O FEE T, £ 2517 T L HIT 100 LE (8 1,726 81) &AM 5T
Wb, 2095, 53 LE (K961 (M) N TFARKEMECFEETH S,

S rAEFETIE, ISOFKEFENTFEINTEY, ZDHH 9 FHETETFHEAT,
o> 6 L :onf%ﬁé%ﬁx FoTWND, A, VEOBEER MVEEHS D) |



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

IV VEEMITEHK SINDI R T HERE, @ CTENTEE bbb, £E 15 FEO
BEZE L 2007/08 4725 2011/12 FF £ TOFERBIOF LT 2K 2.6 L& 2.7 IRT, 77
T U w2 PR OW TR, 2 2.6 IR T X 9 1T ~D KR Tk £ 7=
L RALE R O ER A & LT, 2007/08 4 & 2008/09 4T 9.0 {& LE (K9 156 fEH) @
TENGH EST05d, 3 ES T PRIL, ZRABHEZR OFEREICY THZ LM
TX5, ZHEOTHENT 777 v v a FAKLBGIZE EShTnad Z Eivh CAPW &
G (GRIE, BEFRA (MOED) [ZSFENTWVD) 12X @mWERIEN A S 2 5
NTNAHZLEZRLTND,

# 2.5 CAPW D 5 » FEFHEIDEEE (2007/08-2011/12 4E)

BT AR BES H %A ShOTHE

(H 77 LE) (B 77 LE) (B 77 LE)
UISTER = 5,113 494 4,619
TAGESE 6,001 690 5,311
& &t 11,114 1,184 9,930




T NET T 2 FIK LIPS i S A BRAEIRA
# 2.6 CAPW OH 5 r EHEICLDTETFKEETEDEEE
- FERBZ T E
g g § @ (575 LE)
No. T ¥r| =k
i N 2007/ | 2008/ | 2009/ | 2010/ | 2011/
% Mo i
o | B - 2008 2009 2010 2011 2012
TAEEZE (Al-Gabal Al-Asfer T /K ZLEHE EHEE)
1 | A7 GodEk s
El-Berka 7> Al-Gabal
Al-Asfer [8] D £ & DA 246 172 7
SRR (FEWIR 3 7 4F)
2 | Al-Maadi North 7>% main
tunnel [ OFEME b o L 120 75 45
OYRHI (FE3EHI 3 4 )
3 | Al-Gabal Al-Asfer 7KL
B0 2 WLE L H % 1,000 10 250 250 250 240
D2 (FHFHEMIR 4 )
4 | Al-Ameria 7~ > 75 DOHE5
. 0 180 200 170
B (HEIM 3 ) > !
5 | Al-Ameria 7> %5 Khossous
M DEEKR T /KA D58 250 50 100 100
(FEEHR 3 » 4F)
6 | & 1 HikEa% O HffifE o
Al LB KR &) 450 20 150 150 130
(FEEWIM 3 7 4F)
TAEEZ (Helwan T ANLBRIEEEE)
7 | Helwan F/KALERIG D 2
400 1 12 120
R (MR 3 4 4F) > >
8 | Helwan F/KALFRE DBk 450 150 150 150
9 ;X”ﬂﬁgﬁyﬁ%@ 200 40 60 60 40
(4
10 | Helwan ZLER X PNEEHR T 7K
5 o 150 25 50 50 25
TAEEE (T77V v o FALEREGEH)
1| 7779y a PR
L8 2 WiPkaE 715 195 270 250
(FEEWIM 3 7 4F)
2| 7799y a2 XN
D F K ORI 470 70 100 100 100 100
13 | R 7GoEE MR 3@@ ) . S .
SIEANA CEOEE) | svmEBuro
14 | FRKEDHERR
(L 3 5 ) ol : 30 30
15 | 7779y a FAKRLE
B BRI~ D %
KA TR £ 721X Kk 200 430 430
JVER i 3% D TR

2-8




T NET T T 2 PRI I i S T a2 AR

# 2.7 CAPW OF 5 r EHBEIC L2 FTE T KEEEOHME

No.

HEH

HEDOHEE

TABEE (Al-Gabal Al-Asfer T /KL EHE)

R 7O & El-Berka 7 5
Al-Gabal Al-Asfer [H] DJE 58 DAk
4 (FEMM 3 )

Khossous 7> 5 Al-Gabal Al-Asfer D] DERHR FKE
DR, RO AN OB R T 5 Kalag 87
¥ & Khossous A > 7 OYLE

RGN 2 1A aifi & Qalyobia HIX D 5 75 A

Al-Maadi North 7> % main tunnel [&] @

Dar El Salam, Dar El Salam island, Imam El Leithy

2 | AN RV OREI (FEMR 3 | #HiIX22 5 Al-Maadi Rocky tunnel ~DF#R k> v
F) OHEH] (FEE 3.7 km)
Al-Gabal Al-Asfer F/KZLEREE D55 2 #] | #ERRALFRAE S : 500,000 m’/ H
3| IR TEHEEO 2 (FEMR 4 »F) XN 1A mifi & Qalyobia B 200 J5 A
FENR  RAPRNEE & BTG Ve K bE R
Al-Ameria 78 > 7B OYLIE RS /KEE S © 1,200,000 m*/ H
4 (CREWI 3 » ) RN 480 A
FEENE BKEESZ 200 5 mY/ H 5 320 5 m’/
H I
s Al-Ameria 7> Khossous [l DERFR T | #84 FAKE OHEER (JER 7 km)
AKE O (FEWIW 3 7 ) BFRES) 200 5 m’/H
51 BARERE OGO ) | (LERK | BERRERXAE /) © 300,000 m®/ H
6 | RIS (FEHM 3 7 44) RGN 1A aifi & Qalyobia R 120 J7 A

FENE - IR

TABEEE (Helwan F/KALIELEREH)

7

Helwan F/KALERG O 2 HiHLGE
(FF3EHAR 3 » 47)

ALFRBE 17 350,000 m*/ H 7> 5 550,000 m®/ H ~DHA5R

Helwan F/KALERLG D HE%

TORALER i i O H 58 CRF SR IS i 2 CALERRE

8 1,000,000 m*/ [ O ik %

9 Helwan LB X R o 715 D Hak Helwan F/KALERES O Fr LBz ~D R > 70
Bk

10 | Helwan ZLERXPNERHR N KB OBY5R B FRE ST 500,000 m*/ H ~0> 54

TAREEE (7777 vy FALEEEHE)

11

T T TU v 2 FAKAER O 2 #
PRk (CFRZEMIR 3 7 4)

ALFRBE 17 A 400,000 m*/ H 725 1,200,000 m®/ 0~
Gt

TTTU 2 AKX N O FKE D

R O BT~ AR T DAk

e R 75 A
R T ORI (AMEE 1T A1 | Bolak, South El-Moheet. Al-Etisa 451X DR 7
13 | [Eohh) BHoME (ZNZREI/KEES 200,000 m’/ H |
200,000 m*/ H . 800,000 m*/ H D7)
” TAREOMER (SFEMIM 3 7 4) Dokki, Mohandessin, Giza, El Haram, Faysal Hfi[X
~OEFE T AKREOAER (JEE 1.8 km)
T T TU v a PRGBS ) DR
15 | FEHA~OEKR THiFEEZIZ T | 1,200,000 m*/ H ORLELKOFEEREH A & LT OFIH

IRV i 3% D IEFR

223 v AEZ—FS5 U DREL

2006 12 FE i S 7= EEBFEHEIC LAUE. 2006 OB A o GEE O AN B 1,240 5 A TH
ol B a vy RAMER LT=ZKIE « TAKE~YAX—T7Z 0 ORELTIE, &

29




LT NET T T 2 a PR ARG B i S g ah 2 AR

B O EBGHE DR RITESNT2037TEETOI A 0 GHEEORSEAN D Z TR LTV D,
HCWW (X, & 28 IZRTIERA DO FRFER A KEFE L TAREFEEDOS LD E O
FEEEE & U CHKGE L7=, JBIC 84 & JETRO FHEIC FHWVZLLRT O A APl & Heiled 5
L, RAX—TZ U RBELOANOTRIIAOEINERR Y @SEESNL TS, 21
X, BEF O EICEH B SN TWAEER T ABE L2 L2k b, & 28 17T
X 9122006 4E1Z 1,240 J57 N7Z - 7= NA DS 2037 H-121% 2,540 7 AT/ 5 & FRIS LTV
Do

x 28 A v EHREORRADTH
K 4 kAR (TA)
2007 2017 2027 2037

East and South Nile 7,123 9,615 11,415 13,552
West Nile 4,148 5,684 6,789 8,109
Helwan 854 1,175 1,369 1,596
Shobra El-Kheima 1,176 1,593 1,857 2,165
& &t 13,302 18,066 21,430 25,422

NAL =TT RELThA v g EOKFERE L TARBAERIL, EREORRADT
HZHEASWTRESN TN D, A n HEHEROFRAAZENT S Z L2k y, KF
Ph, FRFEAERL BITREICHENT S TSN D,

HA 0 EHEOKEER T, £ 201 0RT VT NEOKEEIZLVEHINLTWD, 72
B, 2037HEFTCINLOEMEIT—EE SN TS,

#£ 29 U7 NEHOEKE

IEHH R Tk
AETEHIK (0 A = Hi1X) 280 0/ A/H 95 0/ N\/H
ATEMK (Giza #1]X) 280 0/ A\/H 95 o/ A\/H
AETEK Corfifr i) 320 O/ A/H 60 0/ \/H
EHEMK 100 0/ A\/H
JrifE K 1,000 ¢/ A/H
A7 VK 1,000 0/A\/H
TH KK REfE * P * 10,000/ 0
TEEHIK 3 0/ha/f
KK 50 m*/ha/ A
EpRaR I (dERR) 20 m*/ha/ A
HiE VAL =TT UREL
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T NET T T T S a PR ALPE G S g

71 A 7 EHRE L

TR, R 2.10 B A v EEE ORKEE R

1% 1,246 7 mY/ BIZHIINT 5 LHEE SN S,

BT 52037 F £ TCORKEERED TR &

51,382 Fm/HICIBEES NS,

—77.

EE KR A A€ 2.1012

F 210 KEEERE L HEFKERTE

. 2006 EO) 667 J7 m’/ H & 2037 41T
SHEIAOK EER AS EIEL. 693 7 m’/H )

HH 2007 2017 2027 2037
AB (TA) 13,302 18,066 21,430 25,422
VEKEE R (mY/H) 6,667,000 8,209,000 9,205,000 12,461,000
A K it 2 B (/A1) 6,930,000 11,723,000 12,623,000 13,823,000

HA v EEEO FARERIT., F 2.11

EEICLVENEATWDS

# 211 BATKERBAL

BTV NEOEE

(R =7 NEOFAE T AKEFEAIZEET 5

East and South Nile West Nile Helwan Shobra El-Kheima
HB T 297.0 O/ N/H 297.0 O/ N/H — —
YR T 265.5 0/ N/H 265.5 0/ N/H 225.0 O/ N/H 198.0 ¢/ A/H
JEAER — 211.5 O/ N/H — 198.0 ¢/ A/H
it — 297.0 O/ N/H — —
THHX 25.2 m’/fed/H 25.2 m*/fed/ A - 25.2 m*/fed/ A
[SES: S 16.8 m’/fed/ 16.8 m*/fed/ A 16.8 m*/fed/ A 16.8 m*/fed/ A
BLLE 110.0 0/ A\/H 70.0 0/ A/H 60.0 0/ A\/H 50.0 0/ A/H
Hih . ~XA¥—7JUREL
WA v EHEICBIT D 2037 FE TORTARFEERDOTFMZR 2.12 1ITRT, VA 2 E5H

lm@ﬁk%&iﬁ 1%, 2007 £ 469 J7 m*/H A5 2037 A1 866 7 mP/ HIZHINNT % &

HEIND,
£ 212 TAREETH
HH 2007 2017 2027 2037
UNERG N 13,302 18,066 21,430 25,422
VAR ARSEAERE (m’/A) 4,694,000 | 6,474,000 | 8,482,000 | 8,664,000

#* 213
%

WA T KRALERSG O BLAE D FHE|
IRY, YAX =TT URBE LTI, BETDHFKRER 213177 L9

IVERRE L RN TAKER X OO A TAKEY

2-11
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T NET T T T a KL g S A

IRASH &

R N KALERES I

WLy 9 S RHETH B,

# 213 HTAKUHEBEONHEEELHEATKE

FKALER %f%@*ﬂ ﬁk?ﬁ% A FARETH (m’/A)
(m’/H) 2008 £ (m’/H) 2017 2037
Al-Gabal Al-Asfer 1,700,000 1,850,000 2,900,000 4,000,000
El-Berka 600,000 565,000 634,000 644,000
Zenein 330,000 260,000 300,000 360,000
Abu Rawash 400,000 1,085,000 1,450,000 2,039,000
Helwan 350,000 564,000 740,000 1,056,000
Shobra El-Kheima 600,000 372,0000 450,000 565,000
& it 3,980,000 4,696,000 6,474,000 8,664,000

T 75U w3 a RIS A~D AN T A RO TR & L
22 1R T,

JHE R 2 B8 D B B R i 1] 2

X 22 775U vya FALBSZORATKETH

2,500,000

200,000m*/day

—

2,000,000 -

160,000m*/day

/

1,500,000
120,000m*/day

=
/

=

Inflow (m3/day)

1,000,000

40,000m*/day|

500,000

0

2005 2010 2015 2020 2025 2030 2035 2040

C T 7Ty v a FARREG O T KR
DT T TV v a PG OFHEAL A &

T 7T v o A OB OIS BIX, 40 F m’/H TH DA, BE, EEho

— RAFRFEER A3 52T 5 2010 AEFIEEIZIZ 120 7 mY/H & 72 5 TETh 5. b o BEpEdy
PEEFEIC X AUE, 77T U v o FAMBRE O MLBERE /713 2012 4E121% 40 5 m*/ H O
ZAHIRR L. 160 5 m' /B & L, BRI 2022 FE(TITRAEBEE /) TdH 5 200 5 m' /B IC
%%L&inﬁﬁ%&wo
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T NET T T 2 PRI I i S T a2 IRASH &

H =

FRREEMIE, ~ 22 —7 T VU RE L CHRGE S B ROPEIREHE X 0 B BN E T
Do TWFBROWEA T KD SIS D 720D11%, ERIRL THEE 22 L. BRI
WHID 40 J7 m’/ B OREFRALIRICE T L TR T U2 By, S 612, BEfEHEH & BUE
BT ORERRIE, — B TH D | 155D BRI RO K O HAE A L T & e
[

23 IRABERER OB X 2HE

T 7T Y a AR O R ERR OB AL, AEKEEZSEL, FORE. K
TEAIR D AKETEE L~ O, BERKOKEDOUE, KK LRETHRAUICEK
HRIEOBBICEST5EE 2605,

BUR OPEH BB AWM B ORISR LR A2 X 23 1781, X 23 HT 779y aF
KALFR & El Beeny HEK B IZ ELEE G L TV 5 South Muheit 78 > 7857 B D5 A A
Pk B ~PEH S N D TEERART2IEDK) 2% % HD T\ D, LLEND | “IRILEER D
WAL, RO KESBICRELSHRT S EE26N15,

70% 1.4%

12.5% Abu Rawash WWTP
B Al Beeny (S. Muheit Pump St.)
B Muheit (Zenein WWTP)

® Al Ganabia Al Yomna Muheit

79.1%

X 2.3 BURICR T 2 PEHIGEAR & OIS TR LR

SRR OBAIC & B RIS & TS 7210, IO TR B sy
MrofEReR 21412F LD D,

*& 214 KBS (FXEDHY - EL)

A ik : ik
FERL HEDHD
A~ N Ve 5%y /% sl =N
R?;?;;ihHHCh DU AST 107 F>/H 108 k2 /H 29 k1 /H
Al Rahawy HEKE DK (BOD) 71 mg/0 60 mg/0 16 mg/0

FARBEUKO BN T PR KE

HEL DHE (5 Nodd, 2000 ) | ATUEHEHEIE | KFULEEE | IR

i~ z = . . .

Nikla O 55 Ak Ak R AR R




LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

ERED BT ORERAZEEDN T, LT OUERB B S L5,

>  HFEEFEHIZ XY Rosetta Branch ~DOiiiHA M &L, B O HAMRE 107 k
>1B (BOD) ¥ X OMF kD HHEARFmIZB T P A& 108 k> /H (BOD)
LT, 29 F/H (BOD) (2T B EHEESI NS,

> BB SRk OFEERIENHEICEIT D BOD LUt 7Img/035 X O 60mg/0iZ it
LT, FEFEBOEEICHBIT DO THARE (BOD) X, 16mg/LIiZ{X 7
LEHEESND,

> HEEICL Y, HEKE X LB OERHICED S KEENE (27
=7 TURALERIK : 2000 FE1ES No.d4) . 38 K OVAH /K~ TR LE k4
HIZ B D 2 PEHKEFEUHE (1983 42154 No.8) &l a3 5,

> IbIC, WHBFERENKELE (BOD) 12X > CHIEZ4, Nikla (2317
% RAAME DR LUK OBEY A BEREWE b B S n D,

2.4 JBICii#& L JETRO A%
2.4.1 JBIC A RHFRFHE
JBIC OFRFAEIL. FTiEx 2 HAE LTEINT=,

> TAEFEOBINLOME & LB L S5 HFEOKE
> IBIC ODFEEERIORMER L 72 D FHEDK
> FHEOFEMIB X OMEREBEIZ OWTORES

FFATORHERIE X, V7 NEOEE THL WA n EH B TH D, A4 v gaEIx
Cairo, Giza, Qalyobia ® 3 DO T STV 5, AL 2007 4D 4 AD 10 A %
TITDOI., BEEEIT 2007 4F 10 A IR sz,

FFAAE T, AR ERETKEOHEITYRAELHF Ch o FKEYAZ—T T T
HAOWTEE ST, TOE, BHEEOFNLT 77U v o FARMEEGIZEIT S
QUBREEF7 120 75 m’/ B O " RALERSE % & 15 VR LR M % O ik & IBIC DA EE iRl
OfFEs & U CRE LT, B|BE SN OMIKEGFH21TV., FEEZHEE L, 7B,
TV NEORET £ AA Y MIETHERTIE, Z20o7mY =2 M IBlack) 124
I, FEEMICHT-> Tl BIETERA A MIEREZOER L =V RSk
% (EEAA) IZXDAGERNPRELE INDZ EVHI LT,

FIFAARE R E ST 27 MEBUMFIE 2007 4 11 A . IJBIC O & REEDEMICT
7T vy o PR A BN L B ARBUFICEE LT,



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

242 JETRO 74— EY T4 /&

JBIC OFYERIEMTEAGHE IR X . HAE S IREMEME (JETRO) OBRI%E EERE W
NFEEDO—BRELTT7 44— VT 4 & (JETRO F/S) M1z, 74— VT
S FAAEIX 2007 A5 10 A 225 2008 4F 1 H £ TiTbi, Fofiis 1% 2008 4F 3 TR &
iz,

T4—VEVTARETIE, 7777 v ¥ = PSR U CHiHE - WBR o HE
B REMERR A 2 JBIC DORIGAEZ b & IR I L7, TEKALEE & V5 IR AL D Jita % 7
BIX, T4 7% A 703X b EBREA~ORBICEE Ll R il 2 RE Lz, Hike
RLBRE R ClE, BT 7 — U B HE SN TV DIREZNE A XA OHIBO 720, 15IETH{L
EV LT AZRIH LB AR R L, ZHD Ol R 7 U — VB A =X L%
3t (CDM) & U TKREN D AIREMEZ MG L7ofS SR, ZORTeeMEITE W &l STz,

2.5 T/KEFZHEIZBITS PPPEE

PPP F¥ (Public-Private Partnership) (Z& V| A = BN O AT ERR T E S
TS FARMEG N ER SNDTETH D, [HhAa FKET 2T =7 M I,
MOHUUD WS 2 FEF e fny h Ty x/ hO—D2Thsd, 7 uv=’ ~O
FWETRIZELD D,

97 2 FARALERY

EN TRNCEN 52 - NIFZE - FH BT E FEl iRAE (NUCA)

B B E T 4 %544 PPP Central Unit

OO OM: 20 4]

b= I 2 4F[H]

= OfE H M 18 4FH]

FOE M New Cairo City

FEBRMGAR 0 200945 H 27 H

B OUE ¥ . Orasqualia (Orascom Construction Industries, Egypt, Aqualia and

Aqualia Infrastructions, Spain [ {4%)
K A B: 200946 H29H

2007 4= 12 A {2 MOHUUD &, %544 PPP Central Unit 7> 5 8t &% 1 D EE - At
Y - WP B TR (NUCA) 2 LT, FHlifis A& 25 7 m'/ B OFH T K
JVBRIG DR G - % - EATHE - MEFFEELA G A O RIEEEFA AL RIT L v &
E LT, BLDRKIE LT E COTEREETRE TR OBEEZLTIZE LD
Do

20074E12A 16 H T A AT R
20084E2 H 3 A T R A A H IR
20084E2 H 23 A THRAE S ALIES ONE



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

200847 H
200847 H
20084E12H1H

20094F1H19-21H
20092 H15H
2009453 31 H12:00
20094F5 H
20094F:5 H
20094F-6 H
200946 H 29 H

ZEERORT

AFLZEHE 2

ANFLZEE ~DBIKAR

(MLEH, BOER, HEEHEORHZ &)
ZRIE . MR EEICB 2 AFLIES & D5
SETHRAALEEH DO FEAT

AFLESASE HII IR & O e 22 & o Bl
PRI R O 5 K O 5 HE 2835 O BIAL B FR O 3@ A0
B REE DORAL & KILEE DS

RRIHEH DU

TR

TAKAVELE O R RIE 50 5 m/ H T 508 ik & BB T SRl TH Y |
W T CIRLEEA R 25 7w/ H OfER BN R S D, HRTEREE T, AMLEIC
LU THRIKTH AR 10 5 m’/ B EO TP O#ERERE N H Y, BEFT25 7
m/ AL EORBREFENHH Z L L, FARUBIBOELORBRNH Y | Z O KE MR
2005 4EifT O Y7 NEOEEFNHO OO F AR OKEEIEZ - LT D Z
EMBEREINT, ALE LT, BREETH D Orasqualia thx=FTe 5 71— T

HoT,



ELTNET TG T s m FARMEEHE i A A AR ET

3= FEa% FE

3.1 ErEi%H
311 777V v ¥ a FARREBE ORI KE

BRIRE T A ET D72, 2001 4E005 2009 DA E 9 O T 7T T oo FAKMLEL
G OWMNANKE DT 24T > T, AL FRIIRFEZIRE (BOD) O A M FHAMHE & ZB)iE D
M &R 3.1, e (SS) @ H REAME & AR Oem Z2 X 3.2 1Z7R”3, BOD Difi
ANKE DA BPEMEIX. 2001 42225 2006 4 F TO 6 4/ Tl 300~310 mg/e TIEIFE—
EL TS, LovL, 2007 55 2009 4 F TO 2 FEM T, i AKE OB ARE L,
ZEEIEL 200~310 mg/0 & IRAKBE R RLEIZ/2 > T D, SS DIRAKEIZENTH
BOD & [AEEDME\I 2R LT 5, 2001 4725 2006 4EF TO 6 4E[ Tl 320~360 mg/0
TIHEE L TWDA, 2007 405 2009 4FF T 2 4TI, ZEEIL 160~260 mg/
0L FAKENARZEIL IR > TN D,

BOD (mg/1)

Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma

2001 2002 2003 2004 2005 2006 2007 2008 2009

= AHEAE
| : BRKMEE AR/ IMEDZEEE

X 3.1 JAKE (BOD)

3-1




LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

600

500

o 1L

200

I+t o, s e L
o 'H'HHL

0 T T T I IO B B B IO §
Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma Sep Jan Ma

TSS (mg/1)

100

2001 2002 2003 2004 2005 2006 2007 2008 2009

= ARMEAE
| BECKME L AR/ MEDZEEiE

32 WAKE (SS)

TEAIKE DR FHR A LR CIARE R b3 B DD Z &2 | BIHIEHA IS L v w]
REZ2 [ 0 JRUK O FFE 2 3k A 7o, BLHIFRZA ORGSR, 2007 4B LI B E R Ze it ilL & L CR&E
DAL T 7K % South Muheit 78 > 7357 & El Beeny HE/K B IZEHZ G STV D Z &0
HIBA U7e, BRI IE, 777U » o o FARREE D B OB K & i+ 2 Pk & T
WTAW LTS, South Muheit 8> 7513, P OILHEO NI X HRAET ST
KETTT7T v a FAKMBEGZELH EICH DR THThD, BIUE, 7777
Voo PR, BEFROTIROW FEENARICE Y MAT L2 TKEEZZITAND
ZERTERY, UENS, HIRENTMEORT 770 v a FARMEEGIZH T L,
5712 DUV TIE South Muheit 7~ > 757> & El Beeny HEK B IEHEFGTE STV 5,
33T XTI GRAET D TAKET 77T v o FARMMBEIGITE S @fIE 2
Fffidr D, ED D5, South Muheit > 7030 28I, PR O LR O gz
KA N % < (ETe BT TRAT D FAREZITR->T0D, —J7, )i omfRix,
P 0 0D B B 0D LBV 8 AT A8 O & 38 K OVl A 7 L 3 & 2 8 KA B s bk © R A=
T2 TAKREZITE> T 5, KSR OEENSHET D FKROREIL, 445 D4R A
B A LD B AKE O F BN N D A W2 D RIS IR EE Th 5 Z LN RE S S,
INOOHEFEEZEBET L&, FRHUOIH TRAET 2 mIGEAR O FKEZ BEEAET
HTEICED T T TU v FARUE~FiEAT % T7K0 BOD 36 XUV SS JREEAME T
LiboLHEllEnD,




T NET T T T S a PR ALPE G S g

e =y
A

Abu Rawash Area

Abu Rawash WWTP

South Mubheit PS

Zenein Area

Abu Rawash Area

X 3.3 VEE T KE QLR X

T TH D 80 J7 m’/H O—YALEREE O THENEl LS hs . 7770 v
Vo FAMERSGE, XN OLRET LR TKEEZZITAND Z ENAREE 720 | HEE
BORIEAE L 705, Lo T, A FKOEHEARIZ, BORRTD 2001 47525 2006 407K
YEIZR D EHEl SN D, LLEND . BOD & SS ORFHHAKE L 2001 525 2006 4 F

TO 6 FEM DA MEEEEZE L T, 310 mg/0F L V360 mg/QIZf%ET 5,

312 777V v ¥ a TARABRORFKE

2001 £E7> 5 2006 FEDIEZE 6 RO T 7 7 U w3 o FAKABE~DO R AKER X OMLE
KEEE 31ITHET, WAKEIZ, 2001 4ED 65 1 m* /H 5, BEIZ 2006 4121 85 5

m/HIZEL TV,

# 31 779U va FTKAEBOFRA - LEKE

2001 2002 2003 2004 2005 2006
=iy =
ﬁ;ﬁfgia 650,000 | 650,000 | 678,182 | 700,000 | 754,273 | 850,000
m =L
&Bigﬁ;?% 398,707 | 400,000 | 400,000 | 400,000 | 400,000 | 406,532
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

South Muheit 78 > 735 CIEBEGRINE F - 72 2007 4ELIRE, 77 T U » & = FKALEGO
MAKEITFEEE SN TN &b, BUE, WBXKNLRAET L2 T KREZIT AN
BEDOMANKEIIAHTH D, L, 2001 4E5>5 2006 4F0 O HEIMER & il D 7
A o EHEOND EFREZET DL, HAKET 110 5 m/HEEE THML TV
ERESND,

R OB TELE O KRB OEHRA RN 120 F m /B THLHZ b, AFny
=7 NTERMT D RABIME R O KEIL 120 F m’/H T 5, LnL, M 22105
FTHATHENC L B &, 2012 FITIFRAKET 120 7 ¥/ HIZET S & FRISHA TN S,
LLEN G, 40 5 )/ H OWRBIEESREEZ AR 70 V=7 FOSERBEBICEFTTSZ L5
EENDd,

3.1.3 Zenein T /KALEREE DR AETGIR

FAVGRBEOBRGHEZ RET D729, 2007 05 2009 4D 45 3 4[] D Zenein T 7KAL
PG O EIFIRED N 21T o 7=, Zenein FAKMERG NS T 77U w3 o F/AKLELS~
DOREREIL, BEBEICHEFDHRE I TORNW T & HiflRmeknN 22, B &L,
B A6 L TE BN 1EH D 10,000 m*/ HFRE L HEE SN D, ZOHEEMIZ, R
TRELEERERNOHEEL TS I EnD, HIEOXRRREE L CUEEMEES D, 15E
DETEIREIL, Zenein F/KABY, CIEEEFLE) DS LD, HIEDETEY &L, 15)E
B EFEEMRENORD D, £, EEERLED H D NS DR AKE & fiEAK
END, FEEYINCGEHEIC L0 BAEBRO B &2 HET 52 b AETH D, BIE
DIAIFIEEDORFER L OEERORBATBIRED T2+ 5 7212, EIRRIL ) SHEE &
N DR ER & BRI R DGR GHEE SN DTHIERA IR LT, & 32 ICl 0
HEICEDIFREEZE LD D, £ 32T L2, EEMIEGEENOHE LN D34
HIREDHF NS MAMICSH 5, R 7 OFENEIRFOFEGRIZIVEEHTHZ LTk
0. BRREOFHERBENRELDL Z D, ZOMMITHATE 5,

% 3.2 EERFLE & DCEEOBERDEO LB

TR i —

mr | ek | | KR N

o | G | @y | 00| | e its
2007 0.57 57,000 320,296 262 243 75,342 76 %
2008 0.69 69,000 325,738 252 241 75,415 91 %
2009 0.59 59,000 340,073 235 252 81,042 73 %

BRI ST RI LD HEE S LD BAETHIRED ST MMEHETE D 2 b FEROTEIER
ABROTFRNIT, BEIEYICGEHRIC L ERmE2HE L THEERORFHMEZRET D,
Vb BABRO W EOREHEIL, & 3.3 (287 Zenein F/KLES ORGHE




LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

MNOHEET 5,
# 3.3 Zenein T/KUEZDOEFEYMEDHE
Sk ARETAKRE (A /i) [EEY =
BOD SS HEE A
1 1
330,000 m’/ H 300 mg/ 300 mg/ 96,504 kg/ [l
<30 mg/l <30 mg/l

VBIEDRNEZ B RS 2 E15IRBEICIL, BEMIREZ 2.0% FICT 20 ERH D, £
7o, RERBEBIEIC Rl 75 TRIR B 1T, RRIEMER K OWERFE I A ZB BT 5 & 1L.0%FEEE
Th b, BILOEILTIX, HKLBEN B RAET HIHTEEZUBK CTHIR L TERREEZ T
FTOLERELTND Z D, FEROEEOEEMIREELZ 1.0% TiE+T 5, LLED
[ T4 B D HE A & [ T i B O FHEIE ) SR £ 5758 & (10,000 m*/H) 1%, FHHLo
KRR L A% L 72D, # 3.4 |2 Zenein FAKLIIENLT 770 v a FAMLEIBICE
EINDHFIROMRE E DD,

# 3.4 Zenein T/AKUEZDOIFIREDOMER

s [E TP L 5 R
10,000 m’/ H 1.0 % 100,000 kg/ H

3.2 udxzZ FNOEHEBEHE
3.2.1 CAPW DELIEN DHER

T 7T U v o P OBEIZIE, SRR O R & 200 5 m/HTHD =
D, REREEE LRI ERNSLE L ShD, WE, KEREEEL, @R
IZ K DB IC K 0, FEEENFRE L 25, WIZ, BEREEITI=T 7 FBUNFE
FOBREHEOMBIIEE1 2 BE L TH, BLENREEFEROREICARAIRTH D,

FEREFERI TH D CAPW (X, T4 WJIEB L OKIRIE TH 2 KK O KB R4 % e s b
EZTBY., 7777 vy o FARMELED S OIRADNFA VO KETHEG D FHER &
o TWAHBUREZIRE L TWnD, THHIZB LT, CAPW IZBEFhEa% 4 i 4 il 7 5 it
ANKEEZZFAND T2, 80 5 m’/H O — WAL % %&%%MLTD% MR T
DOFERIE, BRI 1 FRE, SYIOFE D HIEN TV DAY, SERRIC L 0 fisR A &% 120 )7
m’/HE7R5, Ll &mﬁt&fimﬁﬁﬁi%tﬁ&m:&m%\nmﬁﬁm
= s s &mﬁm XOEANZF1BILE LTS,

A EHEONDE, BTN L BV, 777U vy a FARLBIG~OA TK
EAMERARED 120 H m/BEZBZ 50137 9@ R0, & 326 ITRTHREAF D a—



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

ILING I BEEETH D IR R OB R EEITIZ LA IS 6 FER3 05,
BB EEOTRES S, A FKIZAE ) AH sk DR ICETT 5 2 & N
ENd, UbEnS, 80 7 m'/HICH YT 575 KAk DHIFR 25 2 B HE¥E L 15,

MR 200 T’/ HDT 75U v = FAKRLERES & figk 45 & 33 J7 m’/H @ Zenein T /K
SLBREE N 5364 DI IRIE. R T 77 U v ¥ o PSS IB YR ALER i % 2 38 L
THHET HEETH 5, 233 71 m’/ H OG> S AT 515 IR 2B O LB A
RERVBIE T 77— ik T 27O O HHIDBEIZ HCWW IZ K VRS TVDH Z b,
THIRALBRIRE OB AL 3B FHEL T5, CAPW OFEEEOEILIAN 2R 3.510F
LD,

# 3.5 CAPW OEERIE(L

1Bk 52 Bk 553k

15 VR AL F Jii 5%
T 75U v a/Zenein FKALFRIE
(M5 & : 200 5433 Fm'/H)

IR fE R —YRALER + YR AR 5
(FigR 75 : 120 5 mY/HA) (WigR 45 & : 80 5 m*/H)

3.2.2 BB ADEE

BENEBEOERIC LV IBBANZRET 2RI 7 ot X720 Tk, =7 MEBK
ET DHEEEL T H 2 LN TER, £ T, MEMOIERIZ LY GMAT %«
B b 5 R 7 1 2 2 OB AN B EEDOERITII AR TH D, ZOHMDTZD
(VX ZER TR AL T s & A S AR AR D3 il & S AL D, 15K ALERIZ S S 4L 5 A il
HORBREREZETAOMIETY] & & HITk 3.6I2FLDD,

£ 3.6 EPUB S o RORER

(A= VEV A R B
FEAEEMEIGIRIE T, Rl S AEmETH 5, AWRILORITBIC
FEAETE MG Tk RN BB L SND, RSS2 7 TOMERRIL, 4-6 FFfH]
(CASP) RETH 5, EEGIE & LBIKIE, BUSZ &7 O%BE DR
M CEETEES N D,

X UT—varT 4y FiEE, BEFIEEMETHY .
F¥TF— a5 4 | BOD-SS AfiAs CASP & bl L CIR AT CEls S5, —RALH
v FE BWELE L, BUGY 7128 DE R, 14-28 KREfEFE
ETh D, /IR E B EN TS,

FERETT L— a3 VB, Rl EEYETHY . BOD-SS
FR— T L—3 a3 > | &)Y CASP & Il U CIRAEfT CHllii S LD, — IR 2 3 b

1 LW, SUSH 71280 DIE R RIE, 12-14 BEEFEEE CTH 5,
E Y%, CASP & Bz L TRV,
15y RIS MG R 1A E 4y ZAEMHIEIRIE L, Ny FUBOFRMEAEYETH D, — IR
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

(A= E¢ RIS

Paeyse Ly, AWer & B0 — > 0K CIRKATH
ND, BRI EEMICZ RS TN D,

TT V=T 4 v RT 7= E1F, IR L2V e aiRa XDkt
TT V=T 4 RT7— | KMEWIETH S, BRMOBGFUKIZ, BRI mAT 5,
ik i), 3-4 ARRETHD Z LN BIRWHHALE L 72 5, JE#HER
FETH LA, BHHEEDPRKE,

ZEACIIRIE, R & AF SIS & 0 15K 2 /LB %, BREE
. THKIBHSUEM TRIBSALEE S v, AFRMELICIRAT %, &iE
fEikiE, IR Z BB L U /R 2 i 2 2% < R
ShTWnd,

e L

TT V=T 4 v T 7=k L ZE(LETIE BOD & SS D 90%LL EDERENTE 72
Wiz, =7 MEOKIREREEZER T D Z LR TERY, AXR T —varT v F
B, BT L= 3 VR LSRRI, IR 2 LB L Lo, BE
¥ LU T O — USSR O AR 23T E 220, LUTICZET BT K OB R
(C& Y AR R AR VRGBT D

> BOD & SS % 90%LL ERRETE D LD, = U7 MNED MR IEUE L LT
HZEDHEETH D,

> AREHE O 200 5 m’/H O75 KRB % A BEAE O T KL 00 F H PN L B E
THZENARETH D,

> A v EEE OO KIARL T K ALER S CREICAEHETE TS TR ISR STk
0. HEFFEESINNA T U NETEEICHENL STV D,

> {HAKABERF|I O KHEALNFRETH D Z LD, mWhEE, HALOREEL &
OHEFFE LD G) S ~D7R8 D,

> YRR ORTE TIHEBAR ZHIT 2720, BEFR KO O — ki
Ml 2 A FHTE 5,

323 777V v ¥ a FARAEEORKEE

JETRO D7 4 —YE U T 4 F41TL. 120 5 m’/ H O _RAFESiFR & Zenein F/KLLELSS />
SOIBERAZETe 153 5 m®/ B OB IR 265 L Lz, 25 O3,
BEAF O FAMLEG O FHHINICELE S vz, L L, % 3.5 @ CAPW O FFEENEN )
B, A N D HINE X OBEO LM A RO R I L 0, 80 /7 m’/ H D5 /KALELE
R DR VB IR R ORNCFEM S D Z L2 o7z, Laddi> T, A& ClidiE
FhE DNENLF L OEER I OHEFFEFLORS S 2 EB LT, 200 5 m’/ B D75 KULELfEH
% WEAF O T AKAERS O I IZBCE U, (G IR ALBR G 2 bE 3 2 A LT AL iE T 2 5 &
L7ze TBURALFRSERRIZ1Z, K948 ha (800 m X 600 m) DAMNMLETHY, BEFDO T
AKALFRLE F H o AL PR J5 [ B9~ 5 HWWC 23BEICFTA L CW D il i Ch b, 7
7T T v a2 FAKKERE O ARG IR O s AL E F A X 3.4 1SR T, SEFEREO i
AR AT & fERR AN A P A T R-2 1R T,




T NET T T 2 PRI I i S T a2 IRASH &

[ 120 5 mY B —RALER fitik
[ 120 5 m*H —IRALFR S
[0 80 5 m¥/ A {5 /K /LB fti %
233 75 m'/ A {GURALEEER et

X 34 775U v a FAOEEOSEKEHE

JF2 0> 80 15 m*/ H D5 /K WLELE % DGR SRR S HE 2 7 U — sk i T A

D—YWHBLOBFR THECTHBR SN TS, LLENS, BAR Y THaskh HiEE R £ TO
BERNLETHD, TOMIIT 779 v o FARLEE A S Abdel Rahman HE/KEE £ T
DRI L Rosetta XL E TIZH D 3 # FTOREM LIZHOWT, 200 5 m’/H %2 F S
BT DITITF R 7T RN L E B 2 bl b,

FEHNCOW T EHE CRER 35 28, IR D 80 7 m’/ H OB K ALER N 3% |2 B 7 SR AR
RErGUZEERKEART a7 NCTiBIT 5, 72, IFEFHOBFZREZEOE
AN%&GFHET %, JETRO 7 4 — 2 B U 7 ¢ & TIE, BREIEE LD B AET DL A %
R U 7= 58 sk OB A A Gl L7272 % O H FRER TN e o T, £,
[RARICEEMIZ DU TR FH I CRLR 3~ 2 23, R DOVBREEERRE 2> B 4E 3~ 5 IR K,
THAMLER i & BRI HEHE & 35, (HIRLEE O i g B i (2 JeNr - T, 15 IR ALEE
SRR O fite 5% 5 O Fm AL AT T, FEAEVBIEDHE « B FREZ IR T 5720, 15K
PR OBEN R I IBIEMIR 2 08T 32 Z E e S B,

3.2.4 “RAEREER / 15TRAER R
(A)  ZIRALEEHEFR DO FEAFE

2001 4225 2009 AE D 9 MDA L O —IRAFKE & RERER 37177,




LT NET T T 2 a PR ARG B i S g ah 2 AR

% 3.7 BOD & SS DYERBprER

BOD SS

WA | AR | BRER WA | UARER | BRESR

(mg/D) (mg/D) %) (mg/D) (mg/D) o)
2001 317 112 65 408 89 77
2002 302 122 61 324 91 72
2003 310 114 64 340 101 70
2004 314 114 64 352 98 71
2005 312 106 66 357 102 72
2006 309 105 66 355 102 71
2007 275 128 51 281 108 57
2008 273 157 42 227 96 55
2009 295 122 58 318 98 67

CAPW DESENENIC L 5 & (BB GER DO AiilL, 77 T U v ¥ 2 FKIELE O %
%%@%&K%Mém\$7m/lab@%%ﬂ%&é&f@%ﬁ%ﬁ#ékﬁmén
Bo ATz NTEMSNADIERABERER D, fFde, 85k I DG TRLEEE D 5
AT HIRIEKZ LT 5 EGE L2 HE, @mﬁimﬁﬁﬁﬁf%é ED D, IR
KOFBEZEER LT, FARLUEGA~OMAKEZE L HET DLEND 5, i Ot
FEHAEZR L, BRATHEAT e Y27 b CEM SN D s (RGO Z BiA F 72
W2 ST D, PLENG | IRRAKE R S5 AR fak 1, V5 IR ALER aak DF i & TR
RFIC a3 2 3l &35,

BOD & SS OFREZRIL, Ailkd 2007 FLAEDTRAKE DZAGIZ LY | BfEZRIEVH
ZTbhb, BITEOBEBERIE R X L TH v | ik Ol @mm Xovrrz
U v ¥ a FARLBRG R RA TAKOEEE ST AND X 2 IZ72hiE, AKER LORE
L, URTOKEIZE D Z ENBESND, Ko T, BREROHFHEIT 2006 F-LLHTD
FREZ T L CTIRET 2, 3R 3.7 1R T K 9122001 4E20> 5 2006 4D —KALFEK O BOD
1% 105 mg/07> 5 122 mg/0, SS X 89 mg/07> 5 102 mg/0 TZLE LT\ 5, [AHifEIo BOD
& SS DERERDFEIEIX, ENZEI 64%., SS 1L 72% ThH Y, Bl OIEHA X — AL
JEFE~DFRANRRND FKE RANATEHZ LI E - C —EREICRD X HITHIRE
NTNDZ e, MBMIZEWBRERENMEF O TWD, TR A~OFAK T
REfR L OV H & A BT S, MR AREOHERICE VA TKOEEEZZITAND
Z LT, KEBLOBEEBIC LV BEHENMET T b EBEEINS, BLEXS, BOD
& SS DERERDOEFHMEIL., LN 50 %, 60%IZHET D,

5458 (1983) THUE T2 M ZEYElX, BOD 2% 60 mg/0LL . SS 3 50 mg/0LL T
Th D, LU, ARFHETOLBKE D HEEL, FROUHEKOFFIH 258 L T, BOD
ESS EBIZ30mERLA N ET B, T 7T YUy a PR O " IRALBEEEE D sk X E
R 2GSRI Z R 38 ICE LD D,

39



T NET T T T 2 FOKAPEGEE A FE a2 IR 2
# 3.8 HAKULBEOBRFSGME
No. HH ESEis ikt
1. TRAKER L OWEAKE
1-1 H SR A K & 1,200,000 m*/ H
1-2 IR P B e A K B 1,800,000 m’/ H | H F¥j/kEx1.5
1-3 BOD (*F7K) 310 mg/0
1-4 SS (A TF/K) 360 mg/0
2. KB R L OBRERE
2-1 BOD (eI ARF) 310 mg/0
2-2 BOD (SUits% v 7 it AN FE) 155 mg/0
2-3 BOD FREFR (—KALH) 50 %
2-4 BOD BREF (ZRALER) 85 %
2-5 BOD &R 93 %
2-6 SS (B HIPk bk ARF) 360 mg/0
2-7 SS (& v 77 i N§) 144 mg/0
2-8 SS BrEHR (—RALEE) 60 %
29 SS BrER (CIRALER) 85 %
2-10 | SSHGkRER 94 %
3. ALERKE
3-1 BOD 23 mg/0
3-2 SS 22 mg/0

(B) {HUBALEERR D FEAF E
TG VRALER S % OO i i 5 1] D AN & 70 2 38 AETBIE DTG IR & & BT IS, & 3.8 D

RIS S EIN G R Z VRO B D, MRk EHIR T D aH R 2 %
39ICF L0 D,

# 3.9 BRAEOFRFHFM

No. HH [ ) 15e & [ J i S
1. 7750 v o PR

1-1 VBT 259,200 kg/ H 12,960 m*/ H 2.0%
12 | RENGIE 180,459 kg/ H 30,076 m*/ H 0.6 %
2. Zenein [ /KALERLS

2-1 | IRETGIR \ 100,000 kg/ F 10,000 m*/ F 1.0 %

3.3 fEEREEOEASEH
CAPW (L. 77 TV v o FAREGD K 5 72 KA F KBS 1322 € LT AL B & fife

RICTHMENL ENT-HWOEAZLEAL TS, £/, FAFFICZNETIERVE AL
MoT=N, 2T BITHEEORGIEOBA N LEER, BT RLX—HiFOEAZEA

3-10



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

TV, MRFHEOEATEHZUTICE L DD,

> IEE. HEREHEBEABLOENEHAEL I A 7 A 7 7 a2 FOBE

> BB, (5RT 7 — v %2 G0 OA DA %X %

> MERTHHEORE ., SCADA ¥ AT A& FHEHERIC L 5 HEMEOEAIC &
D BENORGIEIREFREL T 5

> mEhEEAN OB N, EEEFEOR#E L X OUKEEAORE/MUIZ LV AT
FNF—{bEX 5

> RE - SR EORE

3.3.1 5K AVEE 5% T
(A) ZRAOHEMER DRI DAL

JETRO 7 4 — 2BV F ¢ #A L, 120 5 m*/H O “RAFRSEH & 153 75 m*/ B 05
VBALER % 2 )t S Mk & L CEM Sz, TRAAERREERIE. 153 7 m’/ H AR Y D75 IR
Hffi% & & b ICBEFED FAKRLELE O HHIPN I E 5 72012, MR AR 40 5 m’/H O 3
ﬁﬂfﬁﬁénkobﬁb\xﬁﬁfm%ﬁ@iocm%ﬂa@@mm@m 5% & WEAF D
FARKLERG O FHHINICALE T 25 & L7, Ko T, KRB R D R % feiid 72 e
RIS FS L ONERFE BEMEZ B 8 L TG 5, B A—XME, KBRS X ORI 72
HMEFF P 258 L MR A8 20 5 m’/H % 15851 & L ARHE O “RAAF iR % 6 251,

FEARDTE AR A 4 FHE L CRHEIT 5, BERRD 40 )7 m’/H L &3¢ D 80 7 m’/
H O—WAEKIT, ENEN O AR 2 5753 L OV 4 RANTHI 2 [ZLBET 5,
WALEERR (2, “IRALEE K 2 M SR IR F O O Fif B T4t S Barakat HE7K £ Tt T4 55t
W LT 5, X 3512777V vy o PR OIEKALELER O R85 L OB E % /R,

3-11



LT NET T T 2 a PR ARG B i S g ah 2 AR

- 120 5 m’/ H AL i % =
(20 75 m*/ A X6 F5) e

[ 807 mYH VAL T

(20 77 m*/ H X 4 %51)

To Adel Rahman drain

3.5 GKAAESERR DRBEE

B) AKOLEAKEHE

BEAF3 L OVEEER 0 — R ALER f 5% & Barakat HEKIE DKM ZEE & & 12, ZIRALERSEFR D
NN D KL EARZ BT 5, KA SR B OFEA G Z LI TICE LD D,

BN > T ik DN ZWET D T2 OFHLO BORIR 23T D,

OS2 o 7 SRS 5 T OB 2 79~ % o Bkl 2 5% 1 5.

[FRRIZ, B TLig L ~15 55 3Bl 2 7 OGR4 3 5 0 Bl 23k 1T 2,
A DKL DR A 21T 720 KD AR IR L el & 9%, (Rfilfx
KK ERFIZ I TIE, Barakat HE/K I O KA O RN SRR FIMICBRE S 41 5
¥, MESRIRANM OB RS  HEIZ 22 % 2 L ZRFR T D)

Y V V VY

KOEHIGME 2 2 3.10 12 F & DD, AKRNLEAREHE OFEMFHA 2 (k-3 1R,

# 3.10 KALDFHEISM:

H H KL il
R D — IRAL B R & DHE Rt KL +20.79 m PR NFL #39
BERR D — IR MLER g% & DOFEfEKNL +21.10 m AR > 7
Barakat HF /K O & KA (B — 7425 0 1.5) +16.50 m Barakat HE7K B A

3-12



LT NET T T 2 a PR ARG B i S g ah 2 AR

BETFS L OV R H 0 — R ALER Jiti 5% O #5585 KL & Barakat HE/K I D IKAL & & Te /KN mAKE
W2 X 3.6 1T T, CIRALBRER COKRBHRIC K Y | 1HKLPE TR AR T oK R
I RT 5, fERE LT, ERROKMSEMEZET 5720I21%, Barakat HE/KEE £ Tha
30m X {R3.0m OEMDOBIREDER DB LE L 72D,

New Primary Treatment Facility Proposed Secondary Treatment Facility
Q=800,000m3¥day, Q=800,000m¥day Barakat ?fj !57J< fr%
(New )

prsin - (7KL +16.50m)

s0m i . _ S
SRS S Ce i Rl iV |
o LN L I = =
I — e [on o
o | I8N [ — T[] i

prams A Davrwion ‘ — mJ | Hh

Ny Yo, R o e ol | T —

el / v /" S—

e iy — [
%Eﬁ“ b YR ALBE S 3%

(BEKAT +21.10m)

BEAT D — VR ALEE fifi 23
(B /KL +20.79m)

— Existing Primary Treatment Fachities
Q=400,000m¥day

(Existing) \Q 20 \

......

......

3.6 JKALEEETE

(C) =7 L—v g EBOREE

TEMIGIRIEIC K 2 TP OHEHE OBRET, BREDOIETOMISS 7 T, 1HHEGTE
ETKRERETDZEICEY | {EEBREEKT 2 EM OB S I L0 TR OGEY
BObRE (W - BE - il - [FE%) Lo GER SN D, LLEDD ., IGMEHIEMA
YW~Dlkw RS LIRS ORR 2RIz =7 b —2 g VIEEZGKLEOETH 5,

R TE BB 2> 5 26 B T2 225 &/ S 72 ZTEIRIC L TR KSR & A A R K~ D
HtHa LIREZRRHIAT O bOTH D, —J7, BISEFRT, K T ORERPIR 2 Bk E)
T 2 EIC KD EAKIER B KOBHMER 2R+ %,

TT L= g CHEEITIEKLE S T S D BB BOKE S & | IEEGTR

ECHEERERZRIT, =7 b—3 g VIEEIIIREB IR, Rk L O
MHEZEBE L TRENRAMNOREST 20 END D, =27 MEO FARLEE T,

3-13



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

ek, MERFEHENES TH Y . MIHIRENLNTH 5 Z &6 FITHMARKESE (B
#ﬁ) DHWHITE 2, 2006 7558 L7- Al-Gabal Al-Asfer [ 7KALERIG D Stage2
JRZ B W TR TR E ANEA S LTz, A7 ey =7 hCik, Bl &

h X % [ZH TR F— L2 5 BB RIS E 2 5 0 THRET 2, U Fice T L—va v
HEOREE, £ 311 ICHBRFTOEREZ R,

TT b= g VEEONRER

Case 1 | fofiicEEE (BEMIREY)
Case2 | fofifEEE (RmERF)
Case3 | HMHIBCEEE (A<D
Case 4 | PehCHGRUEEE (R0
Case 5 | HEtl=URCEEE (K

TREICEEHIZ LV | Case 3 MM EEE (2EEBER) ZHLES 5,

> ﬁkﬁ%@hﬁ4—73)m< HEZFNF—RRICERBEN TN D,

> YR ERRIS . HEED LIZKWIBETH 5 7o O RHIM O A3 ATRE T
Do

> MBIV EOMEIN TE D720, ZERRIERICRERMELH 5,

> HTRLX—RICIDMEFEHENR O LM THY . T4 7 A7 1ax
N OBLED DI B REFIEICEN TV D,

3-14



I NET T T a FIK ARG  F A IR A7 2
# 311 =7 L—y g VEBORBERE
Case 1 Case 2 Case 3 Case 4 Case 5
R 2 )= ov 7 2 w7 | BOSZ v 7 DEEEIC | ARESHIER Y — Mo | Kl EICBRENE 2 % & BIRES & FB AR CHE R
OB MR DRI A IR | Case | OFGIBEEE %2 | OBGIALZ 3R T 72 8&ENE | L. Kl FOBEPRE | Sh oGS E %
SUIHCRICHETE L6 0 | Bl L T2 &m0 5, (AT VLy) 7L — | AEREEDHOT, B | KPICEHRE L, EEE»
T, W7 BRI & % MZEE L2 DT, # | PHROBIKIEHB LOBE | bifa S b 28K % fidk
EEED, WS ZREIE D, | IMEHTRABXO®E | PR CEAN L TGS
SRS %,
RS R BE R (14~16%) | EERRBEIE (20~32%) | BEZRBEIHE (25~35%) | BEIHRITR L. H | BEBEHE (20~30%)
I, Case 2, Case 3 B LN | NEWA Case3 L VET | BExbmE<,. BoxF¥ | BEBNNKEWN, MEODS, BB G 1
Case 5124575, Cased | 4%, Case 1 3BL W Case 4 | —1EIZHEIL, HEEIO bLENEHEEREL, BT
LVEND, L VEND, HHIZhE 2R E W, ILF =N RIS,
HEFFE PR BRELICE Y HEEV 2 | BRESEICL Y BREV S | @872 ) POHEEARAT | K EOBRELR I L OUK | /Kl T o BREE & OVAT )
HITT B0, M s~ | #7550, s~ | 92 LT, BFEVRAELD | i FOREROEHMNZ | #4251 & B e
10 FFEFEE CEMIM 72 2 HE | 10 4RFRE CEMBIZRZHL | 7enicd, BB | AREOFA NVED A Y | SRR A A NVED A
NULETHD, NUETHD, M EE LRV, TFUANMETH D, TFUANMETH B,
T RETO | 2P FVEOBAEET | =V NEOBAEZT | =V FETYEAEEL | =7 FETRACME | =27 FETEA BT
Fehk FEHLL, ABOZH | FEH L, ABOZH | R0V, OJITICEYD | b TWaA N, #KshE®E | £722008, OITICLY
BHHOAENPBRE SN HHOAENEE SN KIETE D, EIRED | NEDHT-O, HEEHD | XIS TE 5,
%, %o KRB TH 5, HNFRETH 5,
WP 186.1 | /7 EL 228.3 )7 EL 207.8 )7 EL 1413 |5 EL 238.9 )7 EL
(90) (110) (100) (68) (115)
EE R 10.8 & JJ EL/4F 14.1 &7 EL/4 13.1 &7 EL/4F 9.4 |7 JJ EL/4F 14.8 &7 EL/4F
HEFFE Y 10.1 H 7 EL/AE 8.2 H i EL/4F 6.5 B 77 EL/4F 13.4 H 7 EL/AF 13.5 B /7 EL/4F
A % 21.0 |7 EL/4E 22.3 7 EL/AF 19.6 &7 EL/4F 22.8 | )7 EL/4E 28.3 H 7 EL/4F
=%k (107) (114) (100) (116) (144)
CO, HiljsiE 5,046 ton/4E 9,983 ton/4F 12,875 ton/4E 0 ton/4F 2,152 ton/4E
(39) (78) (100) (0) (17)
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TV MNETIEEEEER 2 VBRI R EE OB AT S -0 | HEFFERIZCOWTELT
DEIBEBDPLETHD, ERBIIEROKTTE TS AT LR, B 4B
FOWBER 72 BB L CHVa D, B WDICITEBE 2 BT 5, X ERICEIRZ IR
LCRIRH 7 DKREHRLS L&L, R, AT LUK T DREICKERED Y
iR o, AT VURESDATA LOMENRE LWV TORRKIZR D, AT A
ADFFERHITIE, ZROUE EAFIEZREVIRT Z EICED, AT L ZFRETHZEN
TE 5, ZORETASHEEEOREICLY, EMICHEICITY Z N TE, 54
REAMFFT D Z LN TE D, WOMEEERE 28 HLIZE T L7 Al-Gabal Al-Asfer T 7KLEE
%5 C O Stage2 D fifiak O U) 72 R BRI 2 B E 32 & BRI B REEE OB AIZB W
THLEFEEEHMOFEHIFIC L0 | HEURMERFFERN R TH D s NG, 77
T o PR O X 9 72 KB 7215 K ALER i g% 2 B T, @ BT B A &
NEOLNDIE =RV —HRITERTH D,

(D) EEBEHEER D AE b

RO LIS H > 7 DT L—3 g 0E, HKE G THEDbI S BN ERED K
HASEMET D, LoT, =7 b—3a VEBOSRIT, FARMUBIBOE HIEERIC
S OEFICHETH D, =7 b— g VIEEA~OZRT, SRR bR Sh D 2
Enn | ERBEIEEX DR S E ) EHIICEE CTH 5, EHEFEEIRTIL, BEEROHEMTH
WL I TWD T2, BIRICKEREDIZR, Ll BHEERICB WD TR ISR TRIE
LICEEZ AT 5 2 L1d, EHHEROHIBICKE S EHRT 2, ULErD, =7 L—
Va VIEEAOXRBREOREHNEE L 0D, LEZELGEIL, WA TKEETHEAR &I
PEOEER, B CREFRFZEIL T 5, BRI 1L, S AT AR E L ToORhERME, Rk
BLOHERFE SO RBR 2 TEEE L TRET I2HLERH 5, LU 2
T LAONREEER, £ 312 ICHEBRF O R ERT,
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LRI AT AORESR
Aeration Tank Aeration Tank Aeration Tank
@
@
Case 1 g * L =
o 2T A = < =
(EEH)
Aeration Tank Aeration Tank Aeration Tank
Blower
8 (2 standby)
Aeration Tank Aeration Tank Aeration Tank
ase 2 @ Blower
9\ s N — @ X © pe @ > | 9 (3 standby)
SIS AT I L @I @3
(EEH) @ 7 @
Aeration Tank Aeration Tank Aeration Tank
Aeration Tank Aeration Tank Aeration Tank
Blower Blower Blower
3 (1 standby), 3 (1 standby) 3 (1 standby)
Case 3 &
ITELS AT A @i &3 @I
(53 HicAs) @] @ @
Aeration Tank Aeration Tank Aeration Tank

TERICEEIC LY . Case2 i AT & (FEERR) ZHEET 5,

> BVHEKABLRSN~OEREOFEIL, ML L CHREERE AR TIT X 2 72D
HThod, BHIAT LTIE, BIHKQERI|~OER T HICHET
Bz, EEEOFEIIHE LW,

> REEZEEFEIC LV EINEHEEOHBS IR T S,

> 5K RA| O AL TRERRSIMNL LTV DT, EEEO T, BRI
A CTH D, BRI, MRIIDORELEZ T W72 RYIHEAL THERUKEE,
TT L—2a v FREEETLHZENARETH D,

> EEBEOBEEENESHICE LD O TV DD, HERFFEENIENTH
Do
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# 312 EREET T LD HERS

Case 1

Case 2

Case 3

RS

EHBED B L TKIE
IKALEE R BN 22 R % ke
T 5, & TOERMAE
AHICEREL, EAEIC
553 TR S

M7 L TENEN DX
B2~ & A 1G KL R NS
R EMET 5, &2TO
R AP IE S
<

ML L TERENDXE
B & G K LER BN
zR e 5, 2R
B OMER & i 5 7
O, 3 BUTSTHEL TR

HEERIET D,

JEV B A A

EEEPOMIGT D720
FAG ARALELR B~ D Jal B
HAENE, BEVIC RS
% T2 gl %’Ebb\

M7 L TENEN DX
BCTHEST D0, &5
ARALERR B~ D Jal B )4
(R ’%%T%é

ML L TERENDXE
WTHES D720, &5
IR AL R F~ 0D Ja e i 4
(R ’F‘*%TEE)%

e

PEJRRE R 2SR BRI
LOLNTNDTIZD, n’*’E
FEHEPIRNTH D,

PRI RR 2SR BRI
LOLNTNDTIZD, n’*’E
FEEPIRNTH S,

6 JEVRE St 5% 708 3 LAY
LTWAT=®, f&%mﬁ
DI TH 5,

WP e

113.1 57 LE
(93)

1222 57 LE
(100)

129 /7 LE
(106)

RO RO = F L — A 72 < L BRI TTREC D B A > Ly b
TR A AT D, A > Ly hS— I, RN O UG B S o
YLy b ORI X 0 BRI 1T 5 R Ch 2.

3.3.2 BRMRFHE

A) ZEEHH

TS ORATERLL, A D BAEHS L REEOBR L ZE LT, ARAMICHE
@@ BEE LI LA RIS 5 < LRI T 5. B O AR

FAAEA K 313, BEELZ T TWHAMIEHR AR 3.14 121,

% 3.13 BEFERAEEhH

TH H axEd
ZEEE 66 kV
. 26.6 MVAX2 X (1)
A A 20.0 MVAX1 2 (i)
B 5A e [E8 5 6 [El#k (3 /3 1)

# 3.14 BEGFAMERR

TH H axEd
DN 2.0 MVA X 2 [El##
R AR R 3.0 MVA X 2 [E]#
A L TR 4.5 MVA X 2 [El##
R EE A 10.7 MVA X 2 [FI##
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80 7 m’/H O —RALER iR DR T8 Tl P o EEREMICIE, fFkD 80 5 m’/
A OIGAKAEE % DEAR - 7 hasx (BT 28 b EFE ST\ 5, BEfFD®E

SZEEMERIX, ARFHEMER ML ERE N EEMGET AR 70| AR T
W, R7a Vel MITHHICSE BRI ETH D,

K7z hDFEfik %W&Uﬁﬂﬁ@%m@ﬁm YOWBRNVENI 2D Z Lk,
B OB ZEERRIL, 120 7 m’/ H O " RALFRRE % (Z 4B R B OISk 80 5
m’/ B O KB L ERA RS EO THET 5, Lo, FROIGIRLIERG I
SUWTIL, @ R RMEE TH Y . BB CIIME RS RN ID DN & n
O, ARFEIZIIBELRWH D LT 2, BEfF, BB LOARFHEOMRZ 51 ZEE
BLOEE @ﬁ#l%l37_r¢

Ve -
2 & fin 2 EEPRAIR | SEEBEVL (Momut
T )
[ §<V] [1§<V]
Y ' ¥ ¥

Hpautl = ooy EEpram 1205/ S0 n*ll 2

PN | | e | | e TR

[
EREEORS (toka 'l = Y BER (alovaucl =
R i 5 ) patl = B0 H EOoy H % K AL EE i =51)
RN RN
EREE (a2
BT )
%

3.7 ERERHKX

(B) ERFEIE AT A

BRI AT 2%, 77 > bOEIRZERAFIE L, 777 > b OERRERZ 23
Y5, VAT LI T o4 VHOVHIEESE, ERR R, LR {}*ki()\fﬁi&&&

PEERAE 2 DI S 4L, FKUBS R 2 i E T 5 LT 2Rk Th 5, Bl
H s 27 i, FAKRERG OB, EEAH], BAEB 0K YR X ORI IEZ Z 58
L CRHET 2N H D,

TTTT v a FARLESIY, AT rY =7 hOERIC LY 120 77 m’/ H O KL B i
R AT D KRB FAMES & 70 Shu, KRB D28, B, fil#Eds Lot
T — Z I - BT A A BREY O B ERAIICAT 2 % K 9 12, SCADA (Supervisory Control and
Data Acquisition System) A7 AZEAL, FEBUICCHEPERELITOFHEE T2,
SCADA ¥ A7 AOBEANIZ XY LUFIZZEIT 22003 W/ T&E 5,
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RLFR DB I L OGN R DU & A ORI

BT FNX— B IS X DHERE HEE O
1Y) 70 A 1 D B [A) 36 K OMLELEFE O 22 1k
BRI O K ORITIC X B B X 0 LV PRR

Y V V VY

SCADA ¥ A7 ADORKERT — & 200K » ZPEMICEET 572012, &= U 7IZIE PLC
(Programmable Logic Controller) RIS A7 AZGRE L, T —T Ry MU —7 &t
Bt 2, ZHUCEDET Y TIZBNT O Y a2 K 538 - BEI I8, SH 0%
P=RIZERTE T %5 SCADA DHEEURARD O & BI04 2 18R - #ER ATREIZ 7R D,
TEAKESCAKE DL CT-HIHEE m D D722, 2 TOHIESRT A —4% (PID #%
LA A~ —RER) DR ELE T 2 EEM D SCADA DFEMARN S AREL + 5, £7-,
FALELHFEDOKE D b Ly K7 T 700k 7n & OEHREM & XY o i _Rlo#
RS, FEAICE LS E IO E R 25 L TRt om B X ORE O MYE
REM A D,

EfRBEIED 100 A  F D KT 4 AT VA ICERSEDLZEICE-oTCT I T77 4097
NIV EDWRBEMEEZFERO D Z ERMREESND, £9THZ & T, ANV 3V liE TG %E
FIRFIC RS 2 LN A[REZR 2 & M B EME PSR I B W T h BN - RE 2 i T & 5,

BALELEFE COfER% . 5%l L OWLERRIL OB 2SS, > D. ZIEMITITH 720
DAL - HIHEIEE ZLLFD#E 31512 FE & DD,

# 3.15 SCADA A5 ADEERH - HIFEE

KHA k| fE 312 H
HEEREE ORI | gm0 L OYELE SRR BH/PS
PES T O Y 2. /B R
BT — R HE)/F8), B/
BRSO - FLE Heas DR RS I OVLELEFE O IR RE FL A2
MLERE AR DFHA | S, AKALERE D FHA W, E, EARE. 1E KA ET,
DR MUK R, THleE, i, RE. DO,
MLSS %
HilfE R L OE | BefFEA T ORI 1L, IR IO B AE 1L

BLOUEIEE— FORE

AVELE TR OB O EEFEIE ORE, £ A
(RRZE I B AR A, SEERRFE, BRI,
FHREOMHIE N T A= EWRREMTF)

R
el
W}
/!

juni}

MRS L ONCE | A

R
i

. KLHFEOFHUEE | B#E - - FHE L PR LU HRR
FREHIZ K D Rodk

YR S K ONERRR L WREIBIE - BRSO T ) v A I K B
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H =

(C) BEEEMmR

TARBLS O IL, @, EIRtEro it 2EBNICLVEHRENTND, U4
o EEEOEEREIL, =7 N EOMHEE L i LT RS, BREHETE 2 A T
[ 3-5 BIREERA L TV D, Fio, BAZEBEMBO SR - MERFEELO T2 DI EBI 72
AHEEE O LHETH D, AFFEEEMIT, PN ORARROMAEMEIR I L OIS ERE
DFHEDTZDIHETH D, HEIEERMOMBEA R, LLTFICHT 5 EATEHIC
EOSTHEL, K 316 (AR ZR T,

> iRk DK IS K ORAE DG A [ < T2 DIk I L OEKEET) DR

> KAL) B O KK O 2VEE R 5 72 O O IH R BE DO LR

> JLERERE D fR /N EE OMERF, TEMEHIRIEY O IR R L UG E D PAZER)
D7D DFARRE DR &

> EPH. PREZHEBEDOMERE, BEOLHIEIER B X OVE B OE ) e L

# 3.16 HFEFERMOHAR

£ Ak
J A Fo—Erz P
A —FAAZ IS
x = 3,500 kVA
CEANNES 3,300 V
B O 26

3.3.3 {GURALER fERR F
(A)  THRBERER

TR B T FAET DIHRZ DR L BEMIT, MoK 5 Z 8T
KABED —>Tdh %, BHE, 775U v = FAMLEEO 40 5 m’/ B O — WAL %)
534 HIEIR & Zenein F/AKRLEE O 33 5 m’/ B D5 KQLELRE R 7> 3£ 5 1511,
T 7T vy a PR CIRA SIVZ1ZIT 35 km BEN - DRI ICE DV IBIR T 7 —
VTR I TN D, B O— A TR T 1 U e 7 N OFEER D BE T
% & FAEBIROE YR, $5%5 O—RALF R 80 1 m’/ HARY DAL L
WALEREE% 120 5 m®/ HHY O RFEEI OB LV . BLLOK 2.7 12725 LEES
N5,

CAPW T, FAKRKFEE D O /AKIC K B ALK O AKETEY DB 2 5 1=, 15

AL DRl 2 B 56 LB, IR B AUT TR0 CIR AR A R TR R
VO TLBIT, CAPW 15, AT B ¥ w2 hORERGR A b IAET 5 5T 2 B O 5T
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gt EI5IET 7 — v AR L T ARV ER 2 Ff> T\ b, HCWW (X, 7
7T v a2 R O D VB KAV S sk DYEIESY & 6D T, 4y 72 2 AT
TH D,

FREZBELT, A7y =7 MZXVBMShDIGIREIC, B FOIHIEE Kk 75 %
JEFRET & 5708, FIoITMEaR o8 - W RSB 722 D 0 & il 3 5, el Ok 2 3 3.17
IZE L&D, BAFEEhtz ORESIE, ﬂ?/)?:*éif WCEVMIELTe~—EY - UL VT AR
X THET D,

# 317 BRBREOR &M

IH H GOSN
EHAZES 539,659 kg/ H ([EEWIN A5
15IE R 53,036 m’/ H
(5] J i S 1.0%
METEIBIRAR 7 Q22.8 m*/4y X H75-85m X 450 kW X 2 & X 2 &4
(2 BEFIHET)
BEAF AR Bl DCIP E£% 800mm X 35km
AKERFH R ~—Pr e A YT AAK /CHE =110
i IE 111 (BIEREPEAHIE)

X 38 (27 77U v a FAKRREIGNOIEIRT 7 — 2 F TOBKAEL & & BT % 7=~
T X 381 K DT, BKAR S AR TR SR L 0 &, BLENS 1HJER
7&%@%£@%ﬁ%ﬁm . AT e Y27 O R D RAET HIERED
BT, BRIV — L ETHERETEIDIRADD D Z ENMRINT, Ll ERICIE
BEfEDIBIRAR > 7 2 RANDRIFEEIR N LETH U | PIRIIN IR L 725720 1 RIIDIE
eAR 7B 2 FHUCRIET D ULER DD, BEFOREIER  THICIE, 4 R85 DOE
AR—=ANFERENTEY | ZDOWN 2 RINEEAFETER  TRRE STV D, BLED
5, MR D 1 RINIDOIGIEAR - T3iIL, EEANR—RTRET L LN TE D,
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B 3.8 BI/KAEL & B RHERT

B) BRI T—v

VHIRHL T e R, RS, 1R, HET &, B, REFEFOHIRORESFH L O
WBRIRFEIZ R E <IKTFT 5, WD ZITERGISRMEITEH T 2 B AZ R ET D 72012,
BEAEHIE T 7 — v D@ FREZ i Lo, BUE, 15IET 7 — v OEEEFRERITE b
TWRNWZ EnD, BIOER B EOERITBE RGN X 0 3266 U7, BEOER 5L
ZF 318, MEFEDIEIRT V' — 2 DEEAX 39I12F &0 5,

# 3.18 BUROEERIL

HH e
IR NS 0.5m
B0 A 25 |
A Z= DR AL 40 H
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1 16.6 ha | 5 49 ha | 9 19.7 ha | 13 84 ha | 17 5.6 ha
2 88 ha | 6 11.1 ha | 10 79 ha | 14 89 ha | 18 5.5 ha
3 82 ha | 7 264 ha | 11 83 ha | 15 163 ha | 19 16.1 ha
4 23.6 ha | 8 57 ha | 12 212 ha | 16 6.5 ha | 20 11.8 ha
AFt=241.5ha
X 3.9 BEFBERT J/—r OmEfE

2007 4E 5 2009 FFEDih 2 3 EROTEIE T 77— NZIRTE ST IGTERIL, Zenein F/KAL
BN O ORIERDOHEME T 7 T U ¥ 2 KRS, O — Ak 2 H I AET D15
Ve B DB KV HEE L7, BIOEM TIEIC BT 2o A Li5Ie T 7 — 123k
TESNDTBIREOHEEMEZ b L2, OGRS 7 — OLERRARE LR 2R

3.19 IZRT,

# 3.19 BRELFERT V—VOXEmE

5 ?ﬁ??z% BREVERME | AFLErfE | FHLE R
(m*/H) (ha) (ha) (ha)

2007 15,368 76.8 122.9 99.9

2008 21,155 105.8 169.2 137.5

2009 20,820 104.1 166.6 135.3

T 19,114 95.6 152.9 124.2

RHFTEONIERICL D &, FEICLVERT15RT 7 — 2 oI+ 5
2, RESRETH D, BE SN EHMLEREIT, BEFOHEIET 77— OMRIEHE
241.5 ha DY LIFE BT 2, £, HOHHRT 7 — L OlifEx LE & T 54 FDN0
FHFEIEL K 170 ha & HE S BEFEOIBIR T 7 — 2 OFHERE & i LT e,
L, 1BIe7 77— OEM %G L TH 6, No.7 #l, No.15 #fi, No.19 i, No.20 it
DOFRIHEFE 70.6 ha D 4 HIZHOW IS ETRAIATH 5, LD, BESNTAFNL
T, S ETICHA SN TWAIBRT 7' — 2 OREFE 1709 ha L 1FIE &+ 5, L
FLOMEH IR L RO, BIHEIMN OGN EFOmEER S 25 A, 43
OFEE R 40 H 2GR E L TERET D,
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

120 57 m’/ H O " RALER S % O R84 O3 A TG IR R, BRI R 2D 53,036 m/
H &HEE S, BITEOTGIRAEBOK 3 EREICHMT 5, ZUHEWERT 7 —r D
VBRI HRRAE B L R B O S H 2RI %ﬂm&%cmﬁm&ﬁéguﬁ%
CIRALBEfEER 7 R AT DI OVETEE T AN D T2 IZIE, 183 ha DB T 7/ —
DILENLETH D, 1HlRT 7 — /®#%i(mmvﬁ@ﬁ77 v DfFRDYEED T
DIZHER L TV D O LUN CTERE T 5 Z LN TX 5, (rElX, ABRICRIZIT A2
HEATNDZ L FAEDFHTILATH S Z L 2B L, "lae/elR Y BRSO B )
TAEICHEE LT, 15RT 7 — v OILREBEFOIERT 77— & —FEIZK 3.10 IR
7

BETE
BT J—v
(FE#&=241.5ha)

R
BRT J—v
(EF&=183hg

400 800 1200
OT Il Il Il

X 3.10 ®’ETHERTS—V

3.4 Rt

3.4.1 REHEYE

TRALERSfER 35 L OB TEALER i DR FHIEAE L, = U7 MEB L OFSE ORI EC
HoSE £ 32007 TEHICERE L,

# 320 FREHEYE

No. H OH BRI AL UE

1. FOSH v 7

1-1 | MLSS J# /% 2,000 mg/l

122 | "R FRIRE 2.0 mg/l

1-3 | KERFHEEEERE] (HRT) 4.5 HERR

1-4 | RENGIED SS IRE 0.6 %

1-5 | R 46 %

1-6 | BOD BREIZ ML E 70k & 0.6 kgO,/kgBOD
1-7 | WAEFFRICHE R RIHE & 0.1 kgO,/MLVSS/H
2. AL L

2-1 | KIEFE A 25 m’/m*H
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No. H H BREHEYE
2-2 | KEEAHERE R (HRT) 3.5 BRRE
2-3 | ARhKIE 35 m
2-4 | B AT 150 m*m/H
2-5 | B 05 m

3. Ha RIR A
3-1 | O RIEASR 150 mg/l
3-2 | PHEASE 5.0 mg/l
3-3 BE AR 5 4%

4. BilRo 7 —v
4-1 | EFEOWEAEK 25 H
4-2 | AFEOWEAE 40 H

ORI, BORIRE S0 5 & 30 Ll bR SN D,

3.4.2 FHEHEER OB X OXIE

FERORESEME S LT, RAEFENSE LN D EE A E DO FLE L OB D1
BeAaZ 321 ICFE LD, FHEMIE Ok A & RIX, f8k4 ("7, A7ry =2 b
O FHHIIE % O — Bl E X A BEAF ik . B P O sk 3 L ONF RO IR R & —fE 2K
3AITRT, AKAEEAR Z X 3,12, “RAVLBRIGEX OB 7 o — 2 — R & [¥] 3.13 [T
T B OBENS R FHXI T 2 AT k-5 12T,

& 321 BREMERO~NEL AR

No. Mgk | <k ) ARk ¥ B

1. IS >

1-1 | JEAH §E 10m X & 162m < K% 6m (9,315m’) 24 #h (4 #h X6 R5)

1-2 | UL E 24

1-3 | BEJEHE 260m’/%y X 380kW 97 (3HTH)
2. B A& TR

2-1 | MRl NEE SImX AKEE 3.5m (7,151m°) 24 9t (4 <6 R50)
2-2 | {HURREHE PNAE S1m X /KEE 3.5m X 3.7kW 24 &

2-3 | IREIBIRAR 7 34.7m’ /4y X Hom X 55kW 24 &

2-4 | RFEFEIRAR LT 52m’ /4y X H10m X 15kW 12 & (6 B TiH)
3. HE SRR

3-1 | HUEAE B8 SmX & 90m X K% 3m (1,350m’) 3

322 | HEFEAR X Tton R X 95

3-3 | KRR 7 4.0m* /4y X HA0m X 45kW 6 & (36T
4. 15 VERS D5 e A%

4-1 | BIRAR 7 22.8m’/%y X H80m X 450kW 25
5. BIRT 7 —

5-1 | VBIRT 7/ —r (JEED) 183 ha.
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EOTNAT T T kIS s F A #EAR

S
U
Tt

Sludge Treatment Facility for
2,330,000 m3day

(Including Zenein WWTP)
(Future)

Primary and
Secondary Treatme
Capacity: 800,00

Treatment Facility for

Secondary Treatment Facility

) . Capacity: 1,200,000 m¥day
Primary Treatment Facility

Capacity: 1,200,000 m3¥day

850m

Existing Primary

New Inle

New Inlet Chamber and Screen
(Under construction)

to Barakat Drain
B2.4m x H2.0 m, L=728 m]

New Box Culvert

to Barakat Drain
B2.7m x 2.3m, L=733m]

31 —RAECEX
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New Primary Treatment Facility Proposed Secondary Treatment Facility
Q=800,000m¥day, Q=800,000m¥day
(New )
[Elevation
6.0m B asn
Eﬁm Existing Channel
.0 Box Culvert 2.4mB x 2.0mH
o I I 00 2037 1=
Parshall 207 2039 10.85 9027 Barakat
2.0m Flume s L 0% FES1070 g 020 Drain
Sereenld ] [ — H 16 106 19:09 1561 Chamber #17 1650 (Peakl2)
0.0 m Grit Removal — L "“‘L 1060 5t S :g.‘m '(f“ek 1)
Chamber - H—= amber SR
Lt 1L ml N 6B 63C 63D
BT Ma 1] — 1 — — ] [ .|
_— Cramer "t L — \ H L1 [
L] [ Distribution [—— =
40 H = Tank N
T n Primary Main L = I Distribution N [
20m Coarse Collection Aeration Tank Tank Final -
Sereen Chamber I New Channel
Inlet (#39) Tank - Box Culvert 2.7mB x 2.3mH
00m  Chamher C 1700,
W Tank Chamber 744 ey
s0m Inlet Pumping akd1)
Station Chamber B
Second: Jacking Chamber A 6B’ 63C'
ollection C 180m 5 = e S o -
Collection  Chamber
Gamer tie i i —  —
(#38) 160m H [l |
140m ~ L
120m [ﬁ H
Ea— Proposed Channel
Box Culvert 3.0mB x 3.0mH
Chamber B
Chamber A 638" 63C"
180m 5 = o S |
1\ \1 —| }\
H | = ———
16.0 m H
140m
tom |
== |
Elevation Existing Primary Treatment Facilities Proposed Secondary Treatment Facili
0m —‘ Q=400,000m3¥day Q=400,000m3day
(Existing) HWL20.79
\ \\\ 20 T
2039 19.81
o0 e e
=3 s 1l M
N 1 150 H "”
Parshall L -
ThTet Flume [T LENInni = Wilies0
Chamber f
[ Distribution ‘
2.0 m Existing Inlet Tank
Serew r”— 250 = Distribution
00m_ Pumping Aeration Tank Tank Final
Station — i L
Tank
Om ‘HL m
Setling Tank Existing lift-un
Pumping Station

X 3.12

AKAL R
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ZPT AT TG > TR F A7

. Line Symbol
—— | Equipment

Givil
Unit

4-Aeration Tank — | Existing

=

T
Borakat Drain

From & = = (Existing)
New Primary i L
Treatment Faclites

=800.000 r3/day
(Under Construction)

g
|

Connection Chamber
39

To
Barakat Drain

(Under Constructian)

g
|

4-Return
Sludge Pump
Distribution Tank:
]
Holding Tank
I —]
To
2-Waste Barakat Drain
Sludge Pump. — | ——

(Proposed)

3-Chlorination Tank

®

3-Blowers r——if7*777,,7,,7,,7,,77,777777777777777777 __

®®

Primary Sludge—————
Coxsting)

Zemn—————
texisting)

—

—

o | No.5

Exisiting Primary 1

Treatment Focilftes e
Q=400,000m3/day

To
Existig
Sludge Lagoon

[ ; Existing Sludge Tonk  3x2—Sludge Pumy
No.6 ’ ‘

Distribution Tank 24-Aeration Tank 24~Final Clarifier

X 313 7a—3I—Fh
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H =

35 uvz=s NEAOER

3.5.1 BERBE DKM

Tuvxy FERIZ LTORMHCESSTHE L,

o TuVxl NEMOWIT, BERTEE, FEEHE o o=TV )
. TiwE (BN ES) . &F48R, 2 Iy P AV M TFy—U8B X

0037 E S BL s RN
o TuVx= NEMIX, NWEHS (L.C) EAMEES (FC) 1240 THEE
45,

o WHIEBIEOFEEHE T, EHRTHERIIHLTI%ET D,

o TUU=TUUITEIT, EERTEEICHLTTI%NET S,

o VBN TAREIL, EER THEE FEFHBEB IOz =T U 7B
LT10%ET 5,

o Ui ERE-FTHEIX., WESE 9.6 %A, SMESE 3.7 %L L, % 3.26
_T?%MX#/1~w%%&’”mﬁé

o EBIHFMAIL., 2009 4E8 A L35,

e & LE., ROz — kX, 200948 A £ THEHIED 6 » AR O L
— F (ILE=17.38 . 1 K/1=96.60 1) &7 %,

o  THIFTHEIX BEICAT v ¥ 7 MM ERHMITEISHE A TH D78
TThD,

o BHEFNE, TYmTxs MEHOIMEE & JICA FEKIC B
L5 E8E2HE L CEHT S,

o HFEFEHDMHELIK D DI L/A BRIEDOREMEEEIZH LT 0.1 %D =
Ry AU N TF Y=V EREET D,

o W —bERFEETHEBIT, EAREOKRMICK LT MEOHERARL
LY S~13%ET 5, o, HEB L LERFERZEZ0REIL, 149 %
L35,

3.5.2 BRIFBROMASME

A THEL, UTORFICESSHEELE,

o K- EEEM. FH I ORI, [EIN TIREN TR 70D, B
%%%ﬁﬁk?é

-*%ﬁ%%& EU%I FOH — [EIE A ST AL T 5,
AHESEIE, . RREMER K OWERPE M S 2B L TR ET 2,

. ﬁﬁ%l%%i\ﬁ% AN+ THDHZ Lo, i LIEMAEHNIZITE
MWEHFOEH 25,

o HIMIOBRAM (B - HE R, [ERM) BLOER - 18E (<4
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V)

353 vy VEA

HICESWTEHINEYe Y27 NEHOWNREE 3.22
BBiAZED 5L 3,101 &5 LE (539 &M).
EHLE (461 8M) 725, 7ay=r NEAOZEMIL. F8k-6 1277,

AiE Bide

\ZEE L7 L

CiaL TR A

# 322 udxy NEA

WoRd, Yuvxey N
BB Z G d 2,651

No. 7 MRS S S
(1,000 LE) (1,000 LE) (1,000 LE)
1. R TR
A 15 K AL B it 5%
A-1 WEASEEE (/KRS K OUKE) 42,122 41,195 83,317
A-2 YA 164,348 277,749 442,097
A-3 RSP L 362,478 345,674 708,152
A-4 HE AR Fnth 11,062 15,375 26,437
A-5 Heithisx (M 13 X OUKE) 34,188 50,596 84,784
A-6 Miﬂiﬁi 15,554 34,950 50,504
A-7 ISR 41,125 96,912 138,037
A-8 5 N Ak 7,559 840 8,399
/NEE (A) 678,436 863,291 1,541,727
B 15 Ve AL PR fifi 3%
B-1 HIRBEAR T 1,694 9,603 11,297
B-2 BIRT 7/ — 81,014 48,706 129,720
/NEE (B) 82,708 58,309 141,017
/NEE () 761,144 921,600 1,682,744
2. HFEE 16,827 0 16,827
3. =TT 53,280 64,512 117,792
4. Wy B T 83,125 98,611 181,736
5. Wi b H- Tl 402,004 166,197 568,201
6. it R 0 79,476 79,476
7. a3y hAVRF X —V 0 4,397 4,397
8. B - Bl 196,141 253,827 449,968
/Nt (2-8) 751,377 667,020 1,418,397
A8t (Bi& - BIBLAR) 1,512,521 1,588,620 3,101,141
aEF (Bi& - BBk X) 1,316,380 1,334,793 2,651,173

Gl X did E&’)Z)%J}m RO A K] 3.14

BRI, HESRIR A A K OVKgE & 3T

WO d, B LFEEICEDDLRIGY V7,
WALV it 3% D R 1%, 80 %, {BIRBIEAR

TERIXWNERT 7V — o a5 IRV igk DFLRIT, 9 %, B, ZAEMRB L O
LN 2 G e @ik D ERIT 11 % Th 5,
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O it AR (50 7K B OVK B )
B XSS T

mBo Sy w3l

O iR it

B il iRk (M 0 38 JUVKEK)
o & E

B Ak

O %N E A

B GJEBIRR

4% B5RRT 7 —

X 3.14 BEERTHEEOMERGILLE

Iavx NMERICED LK BEHOKEEK 315 1T, Yrv=s MEHICED D
R LHRBEDOLEIL, 3% ThV, ER LHEESOMBELEEIL, 47 % THD,

15%

0%

o A% T

B A Y

Oz V=7V 7%
O YR e 70 2%

B il - 51 %

o A F

By AV —Y
4% 0y, O Fi 4 - BARL

18% 53%

6%

X 315 Frv=7 FEMAOEB LR

3.54 HEREHEE

AT Yz ML THERIN D% EUNHERE BT 2 72 OB IO HERFE B
BAVE LI D, MEFFEERE T, A&, ARSI, EXUR AT A0 Gk -
EHE) BLOZOMOE A THER IS, & 3.23 122008 FFOBEAFiiRE (—RALHLfE
40 7 m/H) OMEFFEREOEBERT, £ 324 ICATR Y2 ML VEHRSH
%D “URALERiEE 120 )7 m®/ BB RMERE R AR, R 32517 7T U v a K
QUBRIE D AR (—WALERR X OV AL RER 120 77 mY/H) OfEFEEE 2R, KT
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7Y/ hOFERIZ K DB OHERFE L IL, 243 B LEAE 42 (BM/AE) . FARAL
B AROMEEFE L, 49.6 50 LEAE R.6(EM/A) L7025,

# 323 HHFEROHEREEE

% H

No. RH (57 LE)
1. | ANH# 3.65
2. | {HEES 0.10
3. | BERA 3.77
4. | AT U2 (SR - EFLS) 0.87
5. | Foofh 0.02

& it 8.43

Hi#t : O&M Cost presented in Monthly Report from January to December 2008

#2324 ATl NOFHEREROHESEHE

# M

No. Sl (575 LE)
1. | N2 2.39
2. THEESD 2.74
3. | &L 8.30
4. | AT U AR (R - EPRSE) 9.70
5. | =ofth 1.16

& BF 24.29

£ 325 TT7IU vV FTKRAHEGEEOHREHE

# H

No. Bl (575 LE)
1. | NMFE 13.37
2. | THEES 3.03
3. | BAA 19.62
4, | ArTFrAR (R - EERS) 12.32
5. | Zofh 1.23

& & 49.56

3.6 FEHAY D 2—LI L UMERRISKHEEH

3.6.1 A/ a2—)L

AK7av=r FOAPABRICEVESTEINDGAE. =V 7 NEBFFIZ. A7 ey
NSRBI Z Y R L UGERFES OBREICIL JICA FHAETA R7 A ICHE

WA 22BN DD, FETAIZ, JICA HETA RT7A4 0 T—RHZETATH D
it - AL - Jifi T30 (Design-Bid-Build contract) &, #Et & L& —+5CHiE$ 5 DB
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J7. (Design-Build contract) @ 2 DD LR H 5,

A7vy s hTIHE, BE OB AL i TS LT, THEETLE TICHER
WM ZREMET 52 N TE 5D DB FRUC K DM RN E AT 5, A OGEL 72K
BHGDJRIA & 72 > TW DGR IFOK OB 2 Z T 5 & Faris R ik D5
AMRDEND Z LD, FEHEHMEERET D Z E N TELHEITEETH D,

L/A FAEIN O & TRICKLER MM ZE LT 5 &, AT Y 2— 1O TR 60 7 H

(54F) L7725, fEFEEKIN 2010 FFOFPEICHBUFIZ LV L/A 23§66 b & BET
He, RI2ITRTEICAT R 27 MTE D EFRINDHERIT, 2015 FEOEZ -0
OGS ND Z & LD,

#F 326 FEWRT Y a—

il 2010 2011 2012 2013 2014 2015 2016 2017
L/A 7] - v
THREER ORE 12 » H [ ]
i 10 7 —
TR 42 7 1 I ————
FACEIEH] 24 1 f I
At - e LA —FERET AT U FBREEOREICLELRYIMIX, £ 3.27

(ZRT D ITERRIFHEN £ THY 12 ﬁﬂ&&i%%&?@ﬁéhéo

# 327 HAEEBREDHEMBERAY Y 2—

1 | 2|3 |4 |5 |6 | 7] 8|9 |10]1 |12
AKLEIE D i —
JICA IZ L 5 AFLIKFDRE —
MLEE OFRTE I FA [
JICA IZ L D HRTEKFAEDRIE [

LR ———

ALEF —

JICA (2 & 5 ARO[ -

Al -
JICA 12 X 23K DFE |
kiR Y

R TH N TR, Shia R 2 TH b TIEA, M T34 036 i%ﬁjb‘ct
OB OFERDL, i TR, =7 FI@MI%ﬁ%J:U@M%%%%FE LT@
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BRERE LT, @FAT7 Y a—/Ud, ABICBE L THREFRINR 2N &, EELT
El, a7 ) —MRESEO THEELH LETICL o THRES, B LEOEmA T
Va—/UE, £ 328 IR T L O ICHE L HREIRMAE TIZ 42 » ARELE L AHE &
N5,

# 328 BHRTHEOEHAF S a2—/L

i 1 2 3 4

Yl T ——

A4

A& DL

G NHEGEKIE

TR

P - TSGR T

—
--i--*-qp
h-#--F-q
SRR AHLES L O I
S ———
I —

iRt DHEFRFE BLO 5] & JE LASHRIATON D & 912, @I 2 R DR E BLO
Tk B D SEHIBHE % & e R ERRI ] 2 S 1l L7,

3.6.2 FERBIHFHE

FEMi A Y 2 — e b EATHERL L T2 RGISC T B 2 % 3.29 (2R,

# 329 FRBIZHEE

(E 7 LE)
2010 2011 2012 2013 2014 2015 2016 2017 i
L.C 0 0| 217.5| 217.5| 2175 | 1087 0 0| 761.1
IR F.C 0 0 263.3 263.3 263.3 131.7 0 0 921.6
T ) ) ) . . .
Total 0 0 480.8 480.8 480.8 240.4 0 0| 1,682.7
L.C 2.3 150 | 163.6 | 197.6 | 2349 | 1379 0 0| 7514

ik
F.C 1.5 12.5 168.5 182.2 196.5 105.7 0 0 667.0

THt
Total 3.8 275 | 3322 | 3799 | 4314 | 2436 0 0| 1,4184
L.C 2.3 15.0 381.1 415.1 452.4 246.6 0 0| 1,512.5
& 3 F.C 1.5 125 | 4319 | 4456 | 459.8 | 2374 0 0| 1,588.6
Total 3.8 275 | 813.0 | 860.7 | 9122 | 484.0 0 0| 3,101.1

363 a2 YAV T 4T P—ER

DB S RAOMESFATIL, LEORETOEMLOFHENHAEE ZH D2, FEhiaito
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

EHIIENCE TN, THEEHLHAEENMTYZ L L5, Uk s, DB XTI
JEEMa YL e LT T eyl 2B RERO-OHEEEGERETH 5
CAPW Z g R, LFDavd Xk« —EARNE LD,

> DB ZEID 7= D AFLX D Y
> HRTERES - AL - BRI RBIT A
> ERR T EORG - RO

JEAM = L o NE WS a s s R LB LS s TR S D, B
iz Pz ME, ATOEB AP ALE L KBTS, A AZ L RO
EHETRIT, £ 3260 10RT70Px22 hOEBEAFPa—L e —HLETERTRITH
FR bR, KFavxs hOEMIZBIT D3 YLy b h— B AL E RN 2
VYN NBROBIMia L RO ANAER 330 ICELHDH, ARV b
D S b SIHRAE: = 383/ JE Sy i o AP SV A W NUE o 24 N P S N/ Y
ANA., Biiz oz vn 179 AA ERESND,

£330 aYAT 4T P—ER

TS i Hh

N A AA | AH A AH

VA= EVA RS SV 1 31 31 0 0 0
B7aycz7 hevx—Ty 0 0 0 1 54 54
TAREE 1 8 8 1 36 36
gt 0 0 0 1 14 14
BEA LT 1 6 6 1 30 30
RN 1 6 6 1 30 30
BREEEEPN SR 1 6 6 1 15 15
& & 5 57 7 179

ALHPNNE L R = ERAOMBREROI-OIT, YL FHEFTE N A BT
L, FREEREEAO BTG 2P s o hOI A a FHEHRONMICEES H 2 L&
R 2,

AK7a V=7 bPRERICEVEEMHESNDSGE. AT 0T =7 b Ok 1A B AR

DEBE 7 ADRAKERO JICA FIfhE% TR L T D FTARKE—E RO R —T A
MR IOV AKE R OMEFFE BRI 2 — A 2% d 5 2 L 2R T 5,
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

4 E TrYxr - OB

AREFIHICBWTAKE - TAEEHE OME DB HE, F 72514 - BUUTtR 2 Ei
Pk, 6 X OBHESUEIT 1 5 MBS AR OHERS & O BURGEREIC DWW Cilgam 3 Do IR
TARBUEIEI R D NIRRT O T2 OBV AT L% (i) HeReEEE HRICE
4 (i) MERFE BEEL ] + R e I RIOER 02 (iil) & IR 52 ] (Long-run Marginal
Cost, LRMC) ¥t&x& A7 a & LT, £ORTERIIOVTIERD, s, () B
O (i) OBHERRE (pricing) (T BHMEEME « FifetE OB RS, 72 (i) FEE
PRI 2 MDERDOE RN SHESNL D TH D,

WEITIIEHEMTIZET S ICHE . AT Y= 7 b OB M QN i & IR B
IR D BG4 M % E BN FHT S < WIS BT 21T 9 . AFBRIEEROE &
LD REEMEZ R Z ORI W TRRFEEDT 21T 9, BT~ 7 u Rl OHER
HOHMHEIME D HEEE (IRR) Ok & B - RRIFERHEOIREIE (robustness) DFFAfh
D= DOIESHT 24T D, R TIIALEFE GO 72 OIZHE S5 IE#RE2 S ie /R B4
FHEOFRE, WO E Y AFUTHE S B » SRR ~D A 37 N &G <&
BT 9,

4.1 ETFKEBEERIECITES
4.1.1 EBEERPAAITLR DB
(A) GWWC [ZRIT B BITEE& R

GWWC (2B 2 BATEH R AT, EARAMICHIHZHE TH D KA v FKESE

(GCSDC) bk STl Huk R - BAE) - Z38E (G - BUFE &I
NZZE DA 53 FER) B X ORABBIZ L0 S TW5, KBTI EE (BERE)
DO 0.65 LE/m® 3 B EOBIFE®) £T. ZhOZEHEMEBNIC K 5EHE AR
MENTWD, FAEBMIZAERS~D FFEE4 (surcharge) & L TKERME & —
FEICHIN S 523, R RITMmE (RN TARLEIKES KOO 4 5l 76
35% (PARKOEOM 2 FER]) . 40% (FEETNCBUNE®) . B L O0E 70% (£0
fil 45 FRl) EERE SN TN D,

AGENE N FRERME X, FhiEk X OB E & 2R & 1E&GTh 0 H EIZHE L TR
GEnb, FEFMEHE (0-10m’, 20 m’ K, 30 m’ KRB L O30m’ DLE) | B&IT
HEE (1, 2. 3EREBIO3IEHEUL) v T7a vy 7 BeEn#ElHINS, iz~
T EAREHEAEE DT, BALEHEDZEIC L 5 2484 (cross-subsiding) (F— 55 A
EINTWD LTz, BREEEEH 2320 2 LD EAKEHRI~DA T 4 7 SOfERI
DA FERH BN AR 2 BUREL RGNS R T T2l B & 70 > TN 5, B T/KIE R QNS T AKE R
&EF 41177,
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A

H =
# 4.1 GWWC [ZBIT 2 BITEE& R Nk
el KB FKIE R

FHE :

0-10 m* LE 0.23

10-20 m* LE 0.27 40 %

20-30 m’ LE 0.38

>30 m’ LE 0.50
B A~ ERER

1 ¥ = LE 3.30

2 B LE 3.90 40 %

3 = LE 5.20

3FELLE LE 6.50
A BULDOERR LE 0.55 70 %
IR D ALEEFT LE 0.55 70 %
KAERE LE 0.85 70 %
[EHES LE 0.85 70 %
RHUE T LE 0.85 70 %
i LE 1.35 70 %
JEK LE 0.21 70 %
[E] ST AR LE 0.55 70 %
B2 I ADHKRT T LE 0.55 70 %
B R R OR BRI B LE 0.85 70 %
AV TADHARET T LE 1.10 70 %
N E (BUSHIB) LE 0.28 70 %
Be& B D JFK LE 0.21 0%
Nasr 24t LE 0.50 0%
BURF it ek LE 0.70 70 %
ALFE K LE 0.25 0 %
FARE (BUH) LE 0.23 35 %
ANFE - (BUF) LE 0.70 0%
a— A X — (BUT) LE 0.55 35 %
122 (BUF) LE 0.00 0%
[E AR (BU) LE 0.55 35 %
ANV R (BUFHED) LE 0.30 70 %
REBEE RS LE 2.10 70 %
IRPTAEE DEERK LE 0.00 0 %
ANFEFESE CH KAL) LE 0.00 0 %
B2V 5 ADKT IV LE 1.35 70 %
B - Masx LE 1.35 70 %
NI LE 0.55 70 %
a—2k L H— LE 0.55 70 %
EF T LE 0.85 70 %
LA RS LE 0.85 70 %
a—b—31avS LE 0.85 70 %
A5 LE 0.85 70 %
BEEL LE 0.85 70 %
WATE NV & LE 0.85 70 %
pEtt LE 0.85 70 %
KMz LE 0.85 70 %
HUK P LE 0.85 35 %
NEIRE T LE 0.85 70 %
AT LE 0.85 70 %
ESGE) LE 0.85 70 %




LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

Fe ] KB FKIE R
@) LE 2.10 70 %
KV AE R LE 0.85 70 %
7R T L LE 1.35 70 %
R LE 1.35 70 %
HEIEH LE 2.10 70 %
R LE 2.10 70 %
AV T AKRT I LE 2.10 70 %
WEEk LE 2.10 70 %
BV A RNT LE 2.10 70 %
- ayan LE 2.10 70 %
BB ERIT LE 2.10 70 %
T = —r Dkt LE 2.10 70 %

Hi# : Giza Water and Wastewater Company, November 2009

GWWC I ONZ HCWW & OB EIC BT, HERFEHEE H B L ORERFE B2 F + 4]
R (B EAIE) BB T2 1.25 LE/m’ 38 X 1V 2.25 LE/m® TH 5,
BUEFEE R 1T 025 LE/m® & OFiHNRH - 7=, T O AIEA GWWC 1ZHIE, 2010 48 1
H XV IKGE » FARERHEOEEIANT T CTh 203, FEEHE ERFIIEX 1.5%TH
V. ZOBEIZLDMBUEDEBMNHEEITRINTWRNEDZ L ThHhoTz,

B) EIWFER RE) WONIHEIR A b =X A

GWWC (28T B AERH: & FAGERME 4% 2 51400 QNN 2 & EE 9 2 O3 EH
(Trade Division) T& 5, 2008 4 DI SFARERAAFS T OBUNERIL, % %293 B /7 LE
(51{EM) BLU238 B LE 41 f&M) TH-o7=, GWWC IZ X % “Tariff Study, 2009”
TUX, FEHEUNE 80.6% T 0 | S F &R (BRI « AT - BURF) BINTIEA 4 66.4%,
92.8%FB L UN523% Th o7z, —FH., GWWC IZATHHERE CTH 5 GCSDC KRRz BT 514
WREZHELZE LTEY, ZOERO—HE LTI NSE (GWWC EE) BL O
ZASENKT DU « KHNA v T 4 TV AT AOBEANEZET TN D, BEE I
FICHEE)T DR —F A TH Y | 2% TITHNERIC L 2 FEE A DO 5%F0 &
D

4.1.2 25 B SR EDREILR D HiEfm (IRR ST OERHEERER L LT
A) ik

EORAE & L CORBHIEIC DT, RFFCHT B HE AT ORI L LT,
24 RS OV R BSHOBE R 2 F 2 B BHRRRE (pricing) DHEICHR 5 J7 ik O
WERFICBOTRASD, = 29 BREICH IRR HHICHBT 5 MBS ERHE 1T .
AT [RMAENCE S OMAIT, BB (77 U 2 BRET, HRIIT,
ZOf) THBHOSNTYS () HEFFEREHEIRE &35 L0 () #er e
+ A R ERL & 2 T 5,



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

S BIZERBRFITIBIT DD B IR O 2h = A EL 4 I ONC BE - — B X DR TEAE 2 11

(2. EWIRAE M (Long-Run Marginal Cost, LRMC) k4 [F]7E I ONZ 5 # 4& O HE
EZITH, 728, BRAEHIX. TOERNOBMBME 1| BALIR 2808 (En
TREHOLS) THY, (6C/oQ)EEILSND, WH DEIELy DR L Vo T2
BSOS, B RETARELULEHDLZ EITEMTH D,

BHERRTE D AR D XPIREE A (Schematic framework) % X 4.1 (2737,

e

A

Stepl Rl | H % &

Step R 1R i 2
!I L '/iJ+"’Z
~—~ — i i)

A

A

X 4.1 BIEREIRINEEADOT7 o —

LRMC (ZLLFO L ) IZEFRS D, HID
LRMC =R Z6% 2 (R H R RMERFE B (0&M) #¢H
DGR DRIy 2 RFES 2 Tiliks =FRAE | 3RE OBGUAIRILIZLL T O v
LS (NB) = #UXZE (TR) — & A (TC)
ETH L.
NB(Q)=TR(Q)-TC(Q)=p (DX Q-TC(Q)
ZTp BRIV ERE GEERME) BIOHHLE (BB ¢35, 22tk s

fi(ﬁlﬁ’]f@@?ﬂi (NB) #MRALD T2 D—IRDOBA-T3 (R, O EE A L
T AWML OMSEEZ et d52 L ThbH, LER-T,
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d ypo P _o1C _
0" a0 20
p(Q _o1C _
aQ(pJp+p a0 "
palg +1 _aTicz()
a0\ p 20

e ORI (5 =— %) Ze=(00/op)x(p/Q) L EFET D, L7chi»> T LEAGTL
TEhes,

O+p 0

S S (<
(0Q/dp)x(p/0Q) o0

(IHJ_aTC
P £ o0

SERBEAHTI OIE N HAEREANE () = o (ERK) L475, LinoT,

_arc

p="g = WRSRIiH

FRATR SN D & 912, BaBF TSI T D ikl ON S B IR B RO (4
ERRALT 2 L0 T —PIE, X7 e RFEFCBT 5 EARKNER (axioms) TH D,

B) fER

EAREULEESE (CRF) 0.103 1219 LRMC £H&i%, FEH7=0 279.8 55 LE (48.6 &)

PHEES U, 7035, CRF QRN ((50) IRDATA—SE, Tuv=s b

[#] 30 A NTAERRYEIS 2R 0.9 TH D,

4.2 HERZER (IRR) 24T
4.2.1 FHET IV

FAROHEE I N F DOMEET — & - WS IRR SO0 OfEE T VI AW S
HREERW NN T A—=ZZ L TFO X HITHET 5,

A Fuvzs FHM

7uvxzr MIE 30 FE L, O bR 6 FE 35, o, ARG T 1
TV MET & 2010 KN 2039 FFEERET D,

(B) WHEHK - Wi L7 THE



LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

WBRHI AR R % . B LFIRDMBIER D 10% &35, o8k A 7 L—
¥ g ARG AMEIIE N NS B TS 2 Wil A TR R A folr 3 0 4R
(BT DHEEYINEE (CP) OEBEHER 2 HEFIC, F43.7%BL9.6%E T 5, &
ELLT, V7 MBI DmEDS T L—a VHEB AR 5.4 (2T,

(©) FTETH (Fuv=Z ML BHET/KAERET)

FBIFEIIHDEOIIC, ATVl MURDFEEHREZWUHEREHE L, Yo7 MY
MABUH®E120 5 m’. L7=23- CTHERM 453,800 Fm’ &1 5,

(D) SHEERY - BHERE

F 322 IRSNDEH LEENOHETE SNT-MBERE I, £ 42 ITRTEH1C
3,287.3 H U LE (571 f&M) T& Y (2009 FLEAMiFE) . 5 BAME I L UOWE D% 4 1,595.6
B 7 LE (277 &M, 48.5%) 3L 10 1,691.7 &5/ LE (294 fE. 51.5%) Th D, ~N—A
W ERRY i 2 & N 2 7= FIRR #EE D728 O 1% X 2,494.0 5/ LE (433 {5
M) Ths, HEFFEHEREIIR 324 ITREND L DI, 243 BT LEA 42 EM/44)T
bb, Ty MR OKE  BRIEEI VWb DL L,

* 42 HEBENER

TE K L.C. F.C. Total

B (B 7 LE) (& LE) (& LE)
ek T EE 761.1 921.6 1,682.7
JHHU A2 0.0 0.0 0.0
FEE R 16.8 0.0 16.8
L= T LT 53.3 64.5 117.8
B - B 196.1 253.8 450.0
~—2=a Ak (BC) 1,027.3 1,239.9 2,267.2
WEER) % (PhC) 102.7 124.0 226.7
BC + PhC 1,130.1 1,363.9 2,494.0
Wi 5% (PhC) 561.6 231.7 793.2
MBRIRER 1,691.7 1,595.6 3,287.3

gtk b THGEORK) FISERT 2782800 OTElE (B) ZRET~<B
HRIH H OFREF NN E DR A OEERTY (HED) i ~Ofsfa 70, BFERH 2
EY %, ZOWRRIZEWTENMBSR (FIMEEH) 52 #h%E U THEE S v A HeaEtR
BHPHVBND,

AREIZBWTHW O N AEER AL 09 ThY ., BEMEHIZ. Lo TH 43
IR T L 912 1,908 B LE (33218M) &HEESNTZ, 5 bAME - NESEHIL, K%
1,085 i 5 LE (189 M. 56.9%) X823 H 5 LE (143 (&M, 43.1%) THD, 77
T U w2 FARAVERIG i R % DHEFFE BRICAR D880 OB I, 21.8 B 0 LE/AE (3.8



T NET T T T S a PR ALPE G S g

BH/AE) Tho,

* 43 RBREWWEH
HH L.C. F.C. Total
- (& LE) (&5 LE) (&5 LE)
TR 685.0 921.6 1,606.6
JHHU S 0.0 0.0 0.0
HEE 15.1 0.0 15.1
TV =T LT 48.0 64.5 112.5
g - B 0.0 0.0 0.0
~_—=2a Ak (BC) 748.1 986.1 1,734.2
WEL) T 2E: (PhC) 74.8 98.6 173.4
BRI E A 822.9 1,084.7 1,907.7
(E) HFREETERH
AERWIRNCR U DERKEREE ., LTOE 44 | TRSINHEDHRET S,
# 44 FRPIBRLERELR
1 4H 2 4EH 34EH 4 4H 54 H 6 FH
0.1 % 0.9 % 26.2 % 27.8 % 29.4 % 15.6 %

(F) MBH - BFOERE

BERIE () MERPE B HEICRE, () MERFE A H + W5 2 F RO
i (i) RHIRAEAEHEIC X 5% 2« OFEXRTE LITIUsEE, BB %49.6 B 17 LE/
(8.6 BM/AE) . 153.5 B 7 LE/AE (26.7 fEM/4F) 3 K18 279.8 &7 LE/AF (48.6 fE/
) &F 5, [AERICRRE IR I TE ARE L 0.103 12 L 2 BFHIE IR E A (LRMC)
BHEIC L VEHE S D 279.8 B 7 LE/AE (48.6 B/ &35,

EELSNTEAT B Y =7 FERIMRDEREA~DIEDA /37 FOEHRRZIHIZ O
T, AHEEE WICiER I Tunsd, BIs, (1) 74 V)1 Rosetta branch (28175 F
RPEAKIZ X 21558 OFIIL. (i) Al Rahawy Bl/K B0\ Nikla #9512 817 2 FEE OH|
WL (i) FARPEKICE £ 2 WE OB AE 5 FEEER K O D1 B N ZAEY ~D
ADEEDIKH THD, ZNOHDMRICHONTIL, FELTT—FDORE L RHENED
7o, RFEHINERIEE RO FEEIITERL TE o T,

(G) BADOKESER (00C) WNIHEHIEISIE (SDR)
WHSHY - B HINEBINAS BT IS 31T 5 R G OHIWHEIE CTh 2 RO SE M (0CC)

A ONTAEERYEIG 2R (SDR) O E:UEfHE (cut-off rates) %, %% 9.7%3B L1 10.0% & T 5,
OCC [TH 4RI T84T 91 HEMEE OB | F 7= SDR [T FERIT « JICA 2D EEE

4.7
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R HEEE -2 [EMTE S CIETRIIC WO N T AR F~— 7 HfiEZ T 5,
H) FHRARMIE

7a Yz MR T % ORISR D M, H D WITEREMEIT Y e S ET S,
O RESW

7Yl b EEOEINIRT HEE 24 (IRR) OBbEHTET HIRE ST 2., —
BT IVIZHEWLL FOEEIZ oW TI{To 72, 2B, LFOE (i) TIZ->WT 1 FE
FEDIGE DFERFKEELLRIL, £ 4512F L DD,

(i) 1H3E2° 10%IKF L7=%a

(i) BZHN10% LA L7-54
(iii) THID 1 FEAERZPE D IR AN | B L 7= 555

# 4.5 1 EBEOLHE OFERBIBE LR

14 H 244H 3FH 4 4FH 54 H 6 FH 74 H

0.1 % 0.7 % 19.7 % 21.0% 22.3% 23.6 % 12.6 %

4.2.2 FERI N ZEDER

RTEIC & 2 FiEamic L 250 - BENNEILE % (IRRs) Z2HE LR ER 4612
T, BEESHIPNTRIAS 2RIT, (45 2 e B B4, HERFE BRER ] + A
AECEHE . ICEMBRE AR L LI2GA, S4#EMm2RL (NA), 1.6%B L
7.4%CTh 5, MEHIMBLEMEEE (FNPVs) 1T, [FIE T % ~A F A 1,546.3 517 LE (269
B, ~AF 29982 FHJi LE (173 {8M1) IV~ AF 2 331.8 B/ LE (58 (&) T
H b,

BB CIIERS & L CEMBRE RSO HN S, fEERIF103% ThoT-,

7o, RREROMBEMESE (ENPV) 138153 10.0%I28\ T, 384 HJJ LE (7{8H) T
Holze TNHOHEIZEDLIY <Y — ¥ v a7 a—F I TE-7 17T,

£ 4.6 PNEPINASRI QN MBI EAEHE B

i MERFE B I+

HERFE PR H B I 2 LI FHIR A H
FIRR NA 1.6 % 7.4 %
(FNPV) ( -1,546.3 55 LE) ( -998.2 B 5 LE) ( -331.8 5/ LE)
EIRR 10.3%
(ENPV) ) ) ( -38.4 HJ LE)




LT NET T T 2 a PR ARG B i S g ah 2 AR

ERO3I OO T v a vy (() MERFEERERBICEE:, (i) MERFEBRE H + R &
EE AR, BEO (i) EHRAEAEE) ICxHiad 5 FIRR [T HEAR
DOHEEE I (0CC) 9.7%% FIEY . L7223 T 26 OB KTl A2 58 1E 72 5
WEMRE LB RWRIETH D L OFRSHRICE -T2, — . BEOITITI T 2 NEBINEGS R 1T
Wy FAT - b— FaEE L TWD, BRERMIIZE OMWE O RFHELE D R i
WCEBILPRNETH D, ZOME., —MRANIEREZRMFIZIC EIRR (6-8%8& 2 W IEEN
PLF) I8V THRHMliS LTV 5

PLEORER - Ffm b, Aoy MIERREEORENSIIERRERETHD . A
BT LD FER, HDHWITRMEME O (PPP) 12X 5 EiZ o MET 5 &FFHm L
2D

4.2.3 XHWESHE (WTP) LTNTHEEITHR 2 BERIERE

HIEm SN L2, A7 a Y=y MBI D AR ik BRI QN 42 i 5% 0O 1 =
HERFICAR 2R b KX O RV ER fita 3% @@§A%%i'ﬁ%%W§&Lf%ﬁm3ﬁ
7 LE/AE (42 f8H/4) . 49.6 7 LEAE (8.6 fEH/4) X 182,494.1 |57 LE (433 (&
M) Thob, FALHE W ONAER OB EITA %2120 57 m’ 3L 004 153,800 F m’ T
0. JEAMEEM RENIAEE) 13— BRI R U< 244 &5 5,

FREORERHEN D E SN D FABMIZ 1S A— 4720 o () #ERFEELE F R
Bha, (i) KRS B H + 00 B & OB 3 KO (i) RBIBRE BRI <
0.11LE 20M), 04LE (6.1 1) BXOU06LE (11.1 M) THD, —J7. 2008 4
EIZB T 5 A MBI 1,280 LE 25,2008 455 - 2009 4EFE Wl F 72 (45 % 11.7%
BLON62%) 53D L5 JiAATZ 2009 FFE4 BN ~— R A BPEEFFHUAE 1,662
LE (28,887 M) EMRET D, £7o. FAKIZHT DAL DZIANESE (WTP) & FKal
WAD 05%ERET DL, XHWEEFILSILE/H Th o, IS —KFEREED A T
mﬁﬁ%%%muaﬁ&#%&\hﬁ_%éhﬂﬁﬁﬁﬁ%%+@%&§%%EWﬂ
EnD FKEEMIIH 73LE (1221 F) 7205 92LE (1520 M) &725,

L7eNo T EDREZFRI-E-5E T, (i) MEFEHEEH -0 5E & RICE
0.4 LE/m’ (6.1 M/m’) 1%, XHWEEEOVAOIF FREMEE Bbhs, Ll
Do, ZORMBIZEDOMBEINEINAS E 00T TR S T2 £ 918 GWWC D472 5
FEET 5 O TIEZR,

4.2.4 BREES3HT
TuT s O AT DM AHEE T DIREST 2 GO Z b () (B 10%

B Gi) B 10%MERB LN Gil) HEREIM 1 ERBIETE LTTo7, A2 E 4710F
LD,



T NET T T U 2 PR AP T IR 2
® 4.7 MEH - BEPINIIEERICR D BREDITER

P &) @ (iii)

r—2 (25 10%38 | A 10%H | AEIEAE
e NA NA A A
%§§§§§§§ﬁ+ 1.6 % NA NA 12%
%E%@ﬁ%ﬁ) 7.4% 6.3 % 6.4 % 6.6 %
R 103 % 2 . .

4.3 EE&FHEW ITEBLST

A7v Y=y NEBIRDIEEHEO—EE L TERBGH (PPP) AX— L0 AHE
KA E LU Ciliam STV DI TH DA, AEMERIC L 5 FE i rTeetE bt s T
W5, LERo TAREIZEBW IR EESR O & L TRET 2E&FE D,
A7nyxr MEENMESER 277 M (1,595.6 57 LE) Z MR TAET 5560
B - GWWC M52k D85 A v /7 N OHEBIR D o &1T 9,

43.1 BEIN D ELFHE
A  FHiEw

UUFONHET ML, e BT D720, [ZOMaESE—E (ceteris paribus) | 12 L
THLDOAEBEF IR DLIRFE AR E T, K7 e v =7 MRFERIN L5 ITEES R
AAEREANOEEOLEH LN THETNLTH D,

B) HWEETNV

HEMBERIRDIRF AT Y 2 — VOHEEIT YT | LLFOFE 48 [TR S 5568501
ORT A —=F iR Uiz, ST LIRER 277 (B (1,595.6 B0 LE) . &FIZ4F 02% &9
Do WHFHIF 30FL L. 9 HIRFEBTHIMZ 10 4FL 95, TARITHFERFETHY ., &
FNFEMETRICR LA 5, ERMERRE L R0 | B EITHIR IR 575
NI AIAF LD Z L 72 < (non-capitalization of interest payments) VM 3owp 5 T4
hefl) ELTERWOREZA I, . 2y bAV I Fy—Vi Thzlnd
DET D,
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IRASH &

# 4.8 MEREHEFHEIRDERBL NCNT A —F

HH HEBBLOUNT A —X
ik ERRER 277 fi&HM (LE 15.956 {& LE)
RET IR 0.65 %

B AR 6

I 30 4F
IR T 1 10 4F
s AR
JABIRE JUAIE) IR
aIy RAVRNTFY— L
LA 7L

(©) MR

FIFLNIE NZ TEAIR W D> & AR D BB IR i e RABEIE 15.4 (8 268 B0 LE) ThH, 7
0y =7 MG 16 £ H (BBIE 2026 ) Th D, Z OFRITEFFEIT I B3I
DFNAZHAN & & BT, 10 ] O 3L VT I 2 R 7o e ARIRE B W) DR IR & ER T 5
YA IZ L D FRAEBIRKE AT Y 2 — WV IE -7 1T,
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

%S5 E FEERRET o X O BRERET

51 Zvv=7 NORSEEE

T - AFE - WK A (MOHUUD) NEFE LNV TIKEFELEIESTH, =
DEDT, Kl - FAREERERE (CAPW) & 2FE ET/KIET (NOPWASD) D 2 20D
BEBINATE L, KB « FAKERERE DR 2 EHET 5, CAPW 3 A n HHBERB L OT L
X RU T OBKIER., WKY, TARIEM R OV KLY 2 8 TeKiE - T/KiE
fEa% DOFHE « G%FF - B A EEE L, NOPWASD 7% CAPW DOEHEHIKLIS O 7 ~EH
Bl L CRIFEZEREST D, Loz <, =7 MNE2LOKE - F/KE
BELXIRAT DKE - TAERES (HCWW) BFEET 5.

HCWW O T /Kif « FKIE Oa% OMERFE B 2 /K Sh23 Hillk & L lZi st s v b,
2008 T RHFED No.369 12 L 0 1 A = EHRE O KSFEDO TR 72 S a7, LIRS
KA mKiEZt (GCWSC) 23 A v EHE O/KERER OMEFRFE A ZEEL . KA
o FKERM (GCSDC) M [RIMIE O FAGEMEE OMERFE L2 EHE L T\ e, BIfE, ¥
PIKIE « TARBESFHEDEREANZIS T 5 KE « FAEDM G Ofiak OMRFE 2 & HE L C
W5, F£iz, WA nKiESH (CWC) BHEFHMOAE, 4 v FKESFE (CSDC) 23
FEM O FAKER 2N EEEL T\ 5,

BRAE TR L - TR AN TR S v, HCWW DG B2 B4 %, SEkskRix, AE -
TAERE DY EE G L. NREICEHREZ LR T2, Z O 2004 F1C KHEHE
S N0.136 IC L > TRILEN, BHAELLTD 2 SICESEZYTTEHL TS, & 113K
H -« FKERME & BIUKICE S Z S CREIBR TH D | 52 ITKESE & MR E R
(BT D RE DB ICE A Z Y TR CTH 5, HfilEERE o213, MOHUUD
i & L, R - A04 (MOHP) | 88584 (MSEA) . %4 (MOF) , HCWW, CAPW,
CWC, CSDC, GWWC 72 & CHER S 4L, £ DRix QMBS U TEEINLD,

5.2 JKiE - FTAEEREE (CAPW)

CAPW [Z. 2005 FERHHES No3T2 12X » TR &, TOHMIT I A v EHER LV
T Xy RU T OBEIRAEE, TN KOS 27 ADPLE - O 72D DFF
i, AR XU SN Y27 FOEBTH D, CAPW i, ALEEOIERK. A
KL, ZEE®RE, BB LOEROEI A FET D,

CAPW %, 1TB), MBI MOHUUD OEHE FIZdh 5, MO EMEE L, CAPW 2
BEPR LM EB L OBIEOEMFEN DM X D, LY RFX, A2 - T X R
7 _ETF/KERERE (Cairo Alexandria Potable Water and Wastewater Organization: CAPWO) &
FRL T3 2007 4F 7 HICBUEDAFRCZEE STV D,

5-1
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5.2.1 CAPW OD}BREHERR

CAPW OF#AEM Z X 5.1 1287, CAPW (X, LAF® 3 SO E L ORMEEIED 10
DOREEFERN OSBRI ID, 7y O EFEMIZIE, TFHE - FEFAET) &
(RS RG34 5, DA a EHEE T L2 RY 7T OKE: FAKEDORSEEET,
GHE - A (2RI 2 THEaRR) & TEREF - WIERR) [Tk v, FrEsi,
EFSN D, AFLIE, TEHE - FEFRAR) ICBT 5 [0 IcXvEiahsd, £
7o, Tu v/ MIRERAMBAMENTTA £ 72 3B R T 55461, TEHE - 3%
PR (BT D TS - REVERR ) DSBS 2 L 5, W% - FEE) 1.
Mk a2 B T0WNE O E R A ETET 5, 7Ry 7 NORKIFEF OBRERIL, [
B OEEHOL L EIND Z LI D,



ZPT AT TG > TR F A7

CAPWI 24
e
s
B
.
X e
2 2 5 Rl EEFEE]
{ b 5 1% ‘ { E3ERE ‘ ) 2 3 ‘{ [T R ) ‘{ i ‘
EE] o Fehe T k] - — — o
B 5 e ]
{‘{m‘ PEDEUTE {‘ {[ﬂ
o Alexandrial F 7K i8]

X 5.1 CAPW ##%&X
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

5.2.2 CAPW DOEBE#RE L OB

CAPW DHI/KHEZ T 2 72012, BB AEd L OVERE O INEZ 1T o 72, TR
L OEREIZOWT CAPW DORRERRZE 5.1 IcE & H D, CAPW OREREHIL. 766
£ THY, 240t 5ADBELEET 34%DE N KFEEL LOEKEET 5,
TR R DK 13%I13. REFEEEOBKZHE -2 OISR E Th 5, CAPW I3, miKHE
OEEMMEE AT 2 HE THR SN ch 5, EHAFEICIT, KEEARNEFT
LIEHIRE L, BEEHTHILER S HEAZNE AT HHERRE N H 5, CAPW I,
R, BERBEORMBENETR L, BOEKTT2L5 I i3k, Zhbo2fE
HORRAFREOE L, ERRE TGO RMIARZ B o BRI, Bk 2 F CHERRTO
BRI HIZENTEDHZEETTHD,

# 51 CAPW ORERERE L OE#K

Tk IEHRE | EREE At ¥t &+ =t
Bt 75 53 128 125 2 1
Hehe 15 62 77
Bk T 3 3 6
BRL 4 14 18
=5 0 4 4 4
(- 2 1 3 1
SRt 41 44 85 84 1
wEt 8 3 11 11
A 6 12 18 16 2
e tEak 7 3 10 9 1
(ks 23 17 40
EHE 103 86 189
LT 11 72 83
i 8 2 2 4 4
Z Dt 32 58 90
& &F 332 434 766 254 5 2

i CAPW

5.2.3 CAPW D% (£5) oF

A) MEBEEHEMEE

FERINEIC L VRS ST ETAGE R - 3% liatax (iR A BURE g TH 5 CAPW T
X, MEEEO—ETHLHE4EMFE (Cash flow or Fund flow Statement) 74 % 2004

EHE (2004 F 7 A-05 426 H) LI DR, AMEEZZIT T\ 5, CAPW IZBIT 5
HHE O - BeEH - FFEAE (ledgers) « E&EHRFIZOWVWTIX, CAPW [ZHEE

5-4
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TH3LOMBEHELEN O 2R - METLEHBEA-> TV D,

CAPW (25T 2 NEBEEA I N OB D% Hi SN - B ERARIIEEETTH
HIEE - A B YA (MOHUUD) # i@ U CasHRARE (CAO) (28 & i,
AR EE R 252 1T DT/ D, 2008 AEFEIC DWW TIN5 T & e 2 7= 1%,
KFETICEHRERE L VERT NIRRT ZETWNDLEDZ ETHo T,

BRiEN & LTO CAPW 1XEZR THEND O L FAKEEZRIIRDEEDRNT & %21F 573,
BEERBENHOWTUIZE DL L ZENHKEHRIT (National Investment Bank) 7> 5 DfE A4
ETDELESTWD, D CAPW A4 D 2008 FEEIZR T DKL 27 /8 LE (470
BM) THo., Z0 MEAL] 126k D ITTARRFE W ONSFIFA T 2 B I OV R4 T
X aEHEshbEDZ ETHD,

(B) CAPW OMEIRIL (FY2004-2008)

CAPW (B W TR 2~ & S H R ONEI N2 i 21T - 72, LLFIZ 2008 4F
JEF CORERME L RS,

SEHAOHBEZK 5212F DD, 4 HEMEIZ X D 2008 4EEE 4R (Source of funds)
AH1X 50.95 (5 LE (886 f8M) TH Y. 2004 4% 37187 LE (64 185M) L Dk
THL) 96 2% DI NEEZ R L TWD, —F, Ee&OMH (Use of funds) 1% 2004 4
FE 536 {8 LE (93 &) 7>5 2008 4EFE 53.92 {8 LE (937 {#H) L7210 FEFHHOER
1% 78.1%Td 5, 2004 4F £ TR MRS~ — AT K D 2008 4FFE & AJFNF QN Al FHZEIX, &~
36.7 f& LE (627 (&) B LUV 3839 8 LE (667 f&HM) . FU VAR ERIT, 454 78.4%
Kr63.6%TH D,

%@
W

6,000
2 - 4
5000 | B A - FE MK (20044 K E)
RIH - 4 B iR
4,000 KR - LA (200445 K ff ) e
2 =
- 3,000 F -
2,000 ~
1,000 7 i_‘
o LT
2004 2005 2006 2007 2008

52 CAPW (BT 2 MBRILOHERE (2004-08)
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B SRR D FEEEE 2BV T, CAPW (3 2004 42235 KUY 2008 4RIV T 4
1.8 LE G1{EM) BLU326{ELE 57{EM) OFRTEZFHELTWD, 2 bE¥EE
HITEEE - REBWEE L U TREE IS S, ENRERITEICLAMHBASIZLY
WAEFEIZRBT 5 ANV EREDIRL TV D,

BHHBESINEZZK 5312F DD, 2008 FEIZBIT D EERESHAONRIL, fEA
S N BT 81345 2 92.5% B LY 0.7% Tdh 5, BEDOFEHD I 5, 78.4% MK
BRI EEE (ETCEEOEAN NCHEER) Tho,

Sy FERIFR UL S 20084F FE Sy FERIFR 3 2008 4F

0.7%  68% 7.6%

7.6%
6.4%

78.4%

92.5% B R G
EEER
B 1 BRI mie
Bzl O #2804
O (Al Bt 1T oz

5.3 THHBBIXZENFR (2008)

728, 1980 4EN D 2009 4E £ T~ 7 a AT (il B5) OB A 5.4 1R,

30%

| —a— s E

25%

20%

15%

10% -

5% F

0%
1980 1985 1990 1995 2000 2005 2010

54 U7 MNEIZBT Wl EFEHERE (1980 - 2009)
(C) FHm
F & U THIEE W N POl TIC K 2 BB IRFAHEOMBITR D AEIC L 3

WickT 5 CAPW (T EHE 1T 2 LT AGERER DERITER 2 —#HOFE L I TTLE

5-6
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RWETEE L TETWD, LHLRRS, CAPW O H F 7 kHik - FHEEEITHET
b5 Ee, FICFimEitt FEHOBEEE) IC oW TTEOMIEEZ S DRV, 20
FEWESOEEN 2R ED L FEERITRICEONT L O ICEIARE & L Tl
. WAREE ORA4s - EABIZ L IHBEDN TSR TH D, ORISR, F
REFFIZBWTIL CAPW DM B FEEIRL D72 D& 47 v — O QN AR D BURF
AT EDOIFE 20 . Lo T CAPW 12 L D44k - FHEEH IR IT A IEELSPD
R L ORFEICAN L7 & 4 T4 TAAIHE & S 2 T EUR R 2 0D T 23 L ER 0 B RE
b5,

5.3 /K - FTAER#FRSE (HCWW)

HCWW [Z. 2004 4E1C KHEHES No.135 Ik > TERSL a3 -, O HMIZ., GWWC 25
TPBIAE 26 B D KEALDOKIE - TKEOERELZHRATHZ L THDH, HCWW (L, BFEH
(A7 NI 2 Ff o TRk & 70 B 2 LIRS LTV B,

HCWW 13, KEMOEEE BT D720 EBEE (Pls) 216H U723l 715 % Ehe
LTW5%, KRathid, #H O Pls 0IREL ZemEELRET 5B TR H 5, PLICK
THRLNTEEE, HCWW (3kSFhicxt L, @Bl L OSGEDO X R EZE 7,
HCWW &, #EFEOAFITIE TERWIGEIIKSHORBAHIITFFOHTZ &
5D,

5.3.1 HCWW DR Rk

HCWW OFEAER 2 5.5 1277, HCWW 1., &FE - BAEEs. E%BRASES. St
K OGHHEFAA I D 4 5 HAER D, BTREO 2 FPNL, RN AR O E O
Hé, 1 NORRREICEXVEREIN TR, B 23 M, £ 9 1 AORIKREIZED
RSN TWD, Eio 4oL &, A 17T BBFEET D,



ZPT AT TG > TR F A7

HCWWiE 2

[

R TEES

b i =}

ES i SEE

ol

(525 R L=

L

EREHES

D G LTRSS

B 75 el Sl 7% e e SR A5

|

— e EeE

— B2l =

- e

12 Rk fill o )

R

EIEES:

{5 25 5 i

S SR A

Eral 2

{7 &1

EEPEVINHIER

NOPWSDIJ [12 = 7 HER

TS BEE

CAPWOIT O > JN:A]

X 5.5 HCWW DR RR
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5.3.2 HCWW DI BRI L URET
HCWW Ok B¥L, 2594 Th b, HCWW 1L, GWWC Z 5T 26 DKM 2w

EFHL, BHA2UETL2EE DD Z L, BEITAKRSHOER  @EE 5 LT
IR - BRI 2 AT HEMBE TR S h TV,

# 52 HCWW OF:BHRER

oS AIEN = EEHMBmRS L | i - SR e
BRI R OEBRIR | B IOEH i
& 7 10 7 24
i~ R— Uy — 7 13 10 30
R 2 5 7
GZ0EC 15 23 21 59
2EF - MB L 6 32 38
B - HEB 6 18 3 27
SEEEIN 2 2
HHE 9 9 18
b5+ 20 20
HHe L - #iBhE 10 4 14
T e T 2 2
Z DA 18 18
& F 54 140 65 259
L HCWW

5.3.3 HCWW O% (&EH) ot

(A)  ETKEMRSEHEEERLBRFREICRT2EET7 u—

FiR &t TH 5 HCWW 4 T2k, BIfE, 26 & b FAKEMEFFE SN 2E I THEE
HE AR o T D, BRFEICED U TR DO IR 2 381 5 _EKDOHEHEITE NS Tk
DOWPRAZBOR B & 55 HCWW (X, T DA Pt F 2RO « MEHERE DR 4724
- BEIRIEHR - 15 8FICEHEEZRA-> TV D,

FEOBEE - BRZHEEFIZ, HCWW (ZMBEA & OBOREEIZ LD B EB O -
HE IR DB EOME A, 3B L D RM4EE L CHRFEICIE UTnid EM T2 1) 5 3
2o TnD, BB, (i) HWWC W ONZ A T 1 4E OHERFIE = | 6R D R IRBUMN AT 4. (i)
BR2AZM}: (the Crash Plan) U A MZd 2 /UL BT AKER e F2EICFR D BUF TH,
B Gil) BRI LD VB FEFMARLIBIFTETH D, 2008 FFEIZE
I 5 I OB E AL, K4 T(ELE, 34ELEBLXPI0ELE THDH, ZDfhic
HCWW 34 F&4100 6K 2 OKERHE « TGRS (BUNEETIT W) O 1% 4%
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L L THIL T D,

B ISR DI A k34w 248 (2 LE (4210 (BH) THY ., =D HH GWWC #k
AL 1.1% Q7T{ELE) ThD,

B) =FOHT

2009 = 6 A 30 HEEA (2008 REHFEEER) 1231 5 HCWW MR FEAAIL 215 /& LE (3,740
BH) THY. > LFEhE N EEE FEREITS 43.8% (8f& LE) BL1196.2% (207 &
LE) Thotz, BHHEE (lability) TiX, MEEEAMEL L OEARIL, £%42.9% (6
fELE) BXU97.1% (209 (& LE) Th 2, fEHE (EE) OIRBIEFED 5 Hiefa
(accounts receivables) D5 5 LLFRIE 55.5%I12 452 LE) I BB —J, BHEAEIL 32.2%
(2.6 f& LE) Th o7z, [FAERICHRENE ICHEERABOFIGIT, 45 %83.2%FB LT 16.8%
Th b,

5.6 IZ/RT L 91T 2008 4REEIZ AT D HRUNAE X 41.1 BT LE (7.14{8[) TH V., 2004
EFE22 BT LE (039 f8M) 205 SAEMTHEF 1074%DHOEEZ R L TN D, L
L7e b, 731 {8 LE (127 &) OFHEIMIT L0 AR PERAT OIS & ORI 4%
T %698 (& LE (121 {E) BLU7.01 fELE (122 {EM) OXREEZHL TV D, X
HED 5> B MBI N Z OE BB BUERIE 25 £ BURERIE, =3¢
. ROME - BB OERED 5 5 RIE, % %277.0%, 8.0%. 6.0%. 8.0%F X
W 1.0%Th-o7o, Bla - B4 (cash/funds) SCHITUINAZ 91.7 55 LE (16 &) EF
LR L 75Tz, HCCW XD KRSy (34 {8 LE) (X122 2 HEMERHE B
N/ B KOV e ) FEA~OB MG ICflbil T b, HIRIZE T 2 Foodl
& BEREBIL 329 LE (57{8M) TH V., AL 24.9% DM O% R LT\ 5,

70.0

60.0 b

. | gZHj =i 18960.7765)4
500 |- SRR L (I025) A
FEEGI LR (3 H)

40.0 s
R 300 |
fm /

20.0

/ // = 0.7719¢%7507%
10.0
0.0 -

2004 2005 2006 2007 2008

5.6 IR N HEEHER
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H =

© ¥

MBI ZEEMEIZ DWW T, HCWW 13K & R E AR N D e fE Ae, BICHEEIZE
T DREFEBRBNZMBNANR DD Z L, mWFHIA GO DL Bbihvd, L
L7235, FRCIREILLE 1.3, B&ERARICBIT 5 ~A T ADBERE 91.7 57 LE (16
B RSN D FouiEtEOMsatE R e S5, ok, EERHMEIC OV IR
SN BEEB W NRERIEE IR D ERIRAFTERDN ST D, ZOHD
B4 503 aBoifEs LTRSS TV D,

—J7. K 5.6 lZR 4L D 2004-08 A FERR I AR AR ONTHR S HHBRHERS (259~ 2 (LS
BOREL T XA —H 3% 207765 3 L 100.7507 TH D Z &b IS ONZ IR
% FRSER) (marginal propensity of growth) X & HITIZIEF L TH D Z L BB SN D,
L2 L7273 5 2005 L DURE OIS HER I T R R B Wy~ A T AL RO TH Y |
L7223 o THEIN LT 2 SCHNT RIS TR SR I T 2 I ERVBIZ T K OBUR - #E
fBEnvEE Ebns,

54 XY¥AKE - FAKESHE (GWWC)

GWWC %, 2008 4ED 71 A v EHREE OHERE B2 B HE T 5 K SO RIS K 0 RS
N7, GWWC . Giza &, Helwan 535 T 6™ October WD /KIE - FAKE DOHERF S BL %
BHEEL TV D, Fs D@V R OFTAHED CAPW 225 HCWW ISREE S D & |
GWWC BZ 5 DOfiik DREFRFE L ZEHET 5 Z L1272 D,

GWWC X, 1TEH), MBAEIIZ HCWW OEFLTIZH Y | RRFIIC 53 7RIS 2 FF -
TR L 22D Z ERMFF SN TWD, GWWC 1L, Mo ERmN%E HCWW I35
EBRE (PIs) 2 F 7% E LTV, GWWC 1 PIs ORNAER L O EEZIZSOWT O
REEH LT, HCWW NOEKRER L NEN B 5 L b,

5.4.1 GWWC DXEREARERR
GWWC OFFRER A2 X 5.7 17579, GWWC 1L, 5 2OHMB L UOWMREBEED 10 O

IR DI S D, [Giza - Bl FAGEHMEFFE PR BT 2 779V yva
TSGR T 7T U v ¥ a FAKRBSGORRBICHEREBRZHY T2 2 &1k,
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GWW Gl 24

I

o FEREEE ETEEES

[xd
i)

s &5 B R

L
ikt

[ 32051 SRE X H A

— R

i K2 S

550

5

X 5.7 GWWC DAL
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T NET T T 2 PRI I i S T a2 AR

5.4.2 GWWC DB L URES

GWWC DHEMIKEZ G 27212, MBI L OEROFHRINELIT - 72, TR
L OERKIZHOWT GWWC OREEMREKRZFR 5.112F & D, GWWC ORRERE £, 8,820
HTHY ., 8%DIRENKFAEL FOBKEHR TS5, GWWC O 57%DIKE M & & TEH
BRI EHTHERBRETHY | 43%DOMENEN L HEFEEHT HHRNRE CTH 5,

# 53 GWCC DEBERERE LUK

ek e IEFE | EREE At 7t &+ it
Heptr 154 66 220 220
Hehe 771 479 1,250
Bk T 380 22 402
ER L 108 20 128
== 30 52 82 82
PRt + 2 0 2
et 88 160 248
weat 3 52 55 55
A 5 26 31 31
aneas T 0 0 0
B 73 213 286 286
HEE 787 766 1,553
GRS 283 155 438
i B 186 254 440 28
P—E 2 2,118 315 2,433
MEFRrE B 30 1,189 1,219
Z D, 25 8 33 33
& &t 5,043 3,777 8,820 735
Source: GWWC

5.4.3 GWWC (2% (&) o

(A)  ARERFH L TFAKERREZLICR D BRHEESET NCELE DTN

2008 EEICRIT DHFHRSILE, GWWC X HCWW 5 | 26 thoo—3 & L CTHERTN S
GCSDC L 0 ##2t X TN FAE Y — B 2 D — % fiks 59 5 2RI & L T/
R L TS, 2008 FEEIZBIT DM BRI E T~T GWWC #IOME R IX HCWW (2
RSN, FEAIC MHUUD 227 28 CAREE 2520 1=,

WADEFIZDOWNT GWWC 1T A3 (LKOBES < KIEA — X —DHRIE « FARDIUE -
JLPRSE) IC X DINERITINZ . FIESHCTH D HCWW 21l CMBE L 0 #iBh& 25219 C
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W5, EREMEHEEICLD E. GWWC 1E 2008 4F 12 HCWW %38 UIEE L 0 33k
B E L CHE S0 B0 LE (9 &M) oEEMBAZ=IT T, 2095528 HA LE
(4.8 fEH) IXHAVEARL L CEERIIREIC, £/8522 5 LE G.8 M) 13RH
g BRI g & U CHREHAEZICTEHR I TV D, 2009 FE I OWNTIE, 55— U
(6-9 A ICHERFEFISEE XMy & LT 0.5 B LE 2Mdilhée & LT & T,

(B) =EIHT

GWWC D 2008 4FEE ARG PERAIL 18.14 5 LE (315 1/8M) TH V. ) LB EI N
[ PE T4 220.5% (3728 LE) BL1V79.5% (1442 (5 LE) Z EDTW5, H7H)
& (liability) Tix, AfEF (EH - BH) WRICHCBEARAK 4£29% (6.1 {5 LE) BIO
97.1% (06 {8 LE) % D TW\W5, MEEED 9 HFA E1X76H 4 (accounts receivables)
ThO, 739% QIB{ELE) ZhHDTWH—J, BijE®IT42% (016 (€ LE) THh D,
R EhIE N [EEAME X, % %29.8% (437 LE) 3L 1070.6% (10.59 € LE) T
H5b,

e FEIZ4E LE (70{EM) Thv ., 5> bEFENIEIT 384 LE (67(M) &, &
DVE MR 2 FF T2 2 WASRFHED D OIS & 7> T D, KR8 BRI 2 33% Th
%, —Ji. GWWC I1ZHTEICH 5 & 912 HCWW Zil U A X 0 B & LT
2008 4 22 | LE (3.82 M) oA (Fejll) I &2 S THE Y, ZORR,
R BT D EHFIST ONTHFIGE & LK ~41.7 B4 LE (724 M) BI OV 12.8
B LE (5.11 M) Z5FELTWD, Foi@EitEIz oWV Ti, Bl 2.38 {5 LE
(41 M) DXHBEEERE L2 b, HIRER 156 B0 LE 2.7 (8M) »EFEE
NTW5, XHOEREBIZHHFEREWOERM OEA (13618 LE) Th-oTz,

© K

GWWC (28T 2 MBS IS M DN 22 EMEIZ DU T 2008 42 FE A 48 51 2> B By R
IZIER N EBRE 2D, L LR 5 ,2008 ARE 2T 2RI E & L CBUNABI4 (50
BHJ7LE, 9 HEARMA 28 | LE WONCHHEEAB) 22 57 LE) Il 6D THY |
Mag5 72 Foeht @t OFRBIIE D L v & Bbiu 5, B EE X ORENE FEIC X T DR A
BTEe OEIS Z T FooiiBh =il NI 58 MMEMHERIRRERIT4 % 0.84 B LM 0.74 TH Y |
ZFDORLZEBBUL L TWD, BEEEEDS £7-EM b L, BREBARERIRT 49.8%C Lo
TWb, Lo T, Fillali - BEOA - EEIIIF rESPMBONETH D
ZEEEERRERY, HOBEALRIIMEX17.0%TH Y . T OMITEY - RIAMICK
LU T3, BeEARNPER S NN E 55 EIFICHd 5 AMIEFLER (debt
service ratio) X R TH D Z & BEBFHEICR 2 0rEBiR A CHRIB I TV S,
L2rL7en b, EBEMEE N L TH Fonmditt (E4) ORRITRERECRRETH
0. A%RICBIT D L0 BER ETFAKREUESEEOMEREE 2 BRICBIFNLD LD
WY e E &N VA E B
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5.4.4 GWWC DR ERES1m EDEHERIL

GWWC (X, WHERFIHRE & SMEEIRRIC L 0 BB o ARYRE IBAFR I EVLZER D # LA TV 5,
FIMRB% . Zenein Ff#tE > % — & Embaba Fllfft > & — CHESRIGE 2 5866 L TV 5,
TfE, RER, BEEROMHOEREB LAY Y 2—RU 7, Hikikin, BEXRIER
FOBEBXREOIEESZA L TW5D Zenein it % —TTlk, R 7 v 7o L%
Fhi L C\5, —J7, Embaba FffitE > ¥ —i3, FIZEHEHE Y7 NEEO T v 7T L%
FhE LTV 5, 2008/2009 ERIZ FERD 2 SO FIfEY o 2 — TEM S - NEEI T o
77 LB LGRS AR 54 1CFELDD, NEHI T 0 77 A%, B8/ W | &
7 s I n, Nyay | ERERTR 7T ABIOEN 70 77 L0 3 Iy
S5, 2008/2009 IR DEFNEILDOEFHDOMZEHE T, 654 N, 322 AB LT 660 A
Th D,

# 54 GWWC NERFIE 7 v 77 A (2008/2009)

No_| g7 v 75 A | R
BT MBI RETa T T A
1 | BHEB LOMREZHEE 135
2 A F—HE 25
3| HER LUK 23
4 | EHEORE 19
5 | BHRBEY 11
6 | HEEEGTE O KE 109
7 | EwERA A 19
8 | MEEEEIEIDRE 19
9 | PE - EREHGHEORE 19
10 | EEBREDORE 38
11 i B H 15
12| LZexR 14
13 | XEFFFHI&E 17
14 AFL 29
15 | 720k L OEH 19
16 | &k FIA 18
17 | Z3EHHE 18
18 | NAYER 19
19 | B OXFRR 19
20 | JRHEB X OB —E R 12
21 | R ala=r—ay 19
22 | MEfRR I X O R E 19
23 | GEAB KL UNER 19
RNYary | FEREHET 0 ST A

1 V7 b= TR (Windows) 88
2 Y7 by =7l (Word) 69
3 | Y7 b7 (Excel) 68
4 Y7 by =7 Fl# (Access) 59

5-15




I NET T T 2 a KPR FE T AR
No A7 e 77 A Xt
5 Y7 by =7l (Auto CAD) 20
Ry arvxy hU—7 OfESE 9
7 | RV DAUTF R 9
i 7a 75 n
1 K ALBREL A 50
2 | FKUEE T v R 26
3| OB KO KRS B 19
4 | FARO—W&ILHR 13
5 | FAKRD R 10
6 | HFIRAEEINB L O rtE X 11
7 | BT ALRR 21
8 | R LA 8
9 | FEERR A 30
10 | =7V > 7R 9
11| &R 7 OMERE 41
12 | HEkAR > 778 L OVZE i O R B 7
13 | R 7 OHeRFE B 25
14 | FERH OMEFFE B 55
15 | 227 U 2 —R 7ML 11
16 | #RAFEOHERE H 8
17 | EEXOGEWNHE O KRS B 18
18 | AR E P 9
19 | EXECERE OHMERE 20
20 | BeAKR v b U— 27 OFFAMRE 15
21 | FARY NO—=ZDATF A 27
22 | FEEHDORA TSR 10
23 | AT OBBEBIOART Y 2 —KR T OISO AT A 10
24 | A= hEXOARALTDALTF A 17
25 | FT R T ADA T F A 12
26 | aHEEHER S L OVEXRIEIE ORE 24
27 | X7 U T DA R - HST 12
28 | A A v, EEEs L OE ORI ik 31
29 | A7 U 2 —R 2 T ORI ERRR 12
30 | FEERAH O BB 18
31 | A2V 2—R 2 7 O#ElsieR T 8
32 | FEOREEHE 13
33 | BEEELAEXIE 53
34 | ISATY 7
g GWWC

ANERANFRIZ OV TIX, GWWC TR, BUFHER, REMBEERL L OWHEE % —%0 31
FEE DN EREE 2RI L CRRE ORI %2 S26E LT\ 5, GWWC [, i7" e 7 Z A
DOFEIZ LV MY 7B 2RI L GE ORI~ v 7T AONFITZHE OBELRIZAYE

THHMEICE A TND,
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55 775Uy a TKLEE

551 7779 v TARLESOMIER L OBERK

TT Uy a ARG OMBIENRZ M 58 1R, 777U v 2 FARLEE O
WAL, HROb &EHRR, EIRERIER, 5ET 7 — Rk, EXER RTEERR, R
BREETRIS L ORI D 7 SOFME N OX SN TN D, HREMET 272012, BiliF
BETE L, LAkl O BRI O L ENGRERE FICEES LTS,

e

e EREERAT

EEs RS

[
= fifs B & 515 15 2 =
[ [ [ [ [ |
[: g ERAGE BEEEEE | | S —  EEEEEE ’: SR
[ 2] g = L H — 6 ] — EAEESERRER EHER
— S — 1] || EEPEEE

e

X 5.8 775U v o TS ORISR

N T hagk, —RALPRIER . V5 URRLE i % O EEA R RS OV i1, 3 ASRRIEhES IC &
V. 24 FF OEFEEIR AT > TV 5, 3 I EHE X, 07:00~15:00, 15:00~23:00 35
FT23:00~07:00 ZZNZENHY L, TN o OEERERITEH . BT 5, BIIEOHE
BORBER AR 551077, BEREEIT. 2009 4 11 ABUE, 2194 TH Y | £ili#E 5
A, BRRERE 51 AN, % 101 A, A 18 A, bt 2 A, s 13 AR IO
B 29 N CTHEK S D,
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LT NET T T 2 a PR ARG B i S g ah 2 IRASH &

H =

£ 55 TT IV Yo FARABEGOBREDRBERK

mg | o | %ﬁgf e | mam %;f i | Lo
GSZ0EC 1 1 1 1 1
2 hE 4 24 9 4 8 2
T & 49 36 3 12 1
(=== 2
EHE 18
ECEES 13
e 29
& & 5 18 74 46 8 34 29 5
Hi gl T 7Ty o FAKALERY

HIE, FEHMiT o> 80 5 m’/ B O —RALELiFR DHIFR T O, mAEHOEEEIC X
% 1 EBOEFLEEM ARG SN D, TORIC, HEROFIEL O 1 4/ oEkE
RIS LD MEREERB LT 79U v ¥ o FAMBEIE OB IS T 28 L B ahiz
HiEE DHERFE BLO FEHIFHD FEIE SN D TETH D, Mk OFTAHED HCWW [ZFEE X
NIZREMNS ., 779U vy o FARMBSEOR BN ERE A k< L b, B
. 7799y a FARLBEOEEIZ, GWWC ARIZx L THizR D53 L% Ok
Rl E LT, i 7 AL BB 17 AL 7@#E 73 A, FHBE 2 ABLUOEHE 28 A
DEEF 127 AOFRBERMAZ L T\ 5,

A7avxzrz MIBELTH, o AR Z @O E BT 5 72 O I R FEiEiE I
TO 2 MO TR X OB RS M E L 22 5, RAER iR OFE NS T, A
WALER O JFBE, BRIEE S OF UG A S5 a0 ek ik 2 8 U IS HERFE B L |
F P THER ORSRE 2 I S T 5 720l & Sd, BIEDFI T v 77 A O3E I
2T, ZIRALEEEEY &2 AT %5 Zenein [ AKMLERYS T DStk A L 72 F2EA0 72 Flliids
E N Zenein TARKMEL DR E & NFAZUE & B2 GO 2 F 22T 5 72D 8h 3
HITHD, LTI T 07T AOREEZ T 7T LOMEL L HICR 5610FLDD,

# 56 FFEI0TT AORE

WAL D By

RHE S 7 RIS, EM O REEZFIT L T FRTOREM AR ZHE b T 56D TH
Do WA DFHALAERNZ DWW TR 2155 2 LIE, sk 2 I EEL T 5 72O I T HE
T D, EMEHIRT vt XA TOHBAMMOBREL, EHEGRTISAHET 2MEH OB 12 &
DIREND, IEHBIRIEIC X 2ELIEH 7 0 2 TORERFED OBREIL, a) IHMHIGIRIC
LA OUAE . b) PR OMILE L CEIE, ¢ IEMEBIED BETERRIC & 2 BBt
LV mEns, mELEIT, d) #Mb, o) BE. ) EWFERY ABREKEICL D S d,

a) {EPEIGIeR I ~DAHEY DT
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b) WAEW N KR A 15D T2 D DR b iR L OEHE

) MVER/K %155 1= & DIEVEIG IR O [E R 53 i

d) MM T 2 LI X S ERILEW Ot

e) WMEBRRUIEME Cd D BRI X 2 dAgERIE =R O
) IEPEIBIRIC L D 0 A O HE 5

FA 7Y A 7 aR kO

WErkFHE O AT, FHOEMEOBLE DI G, HEFFE BB L OEH2 &0 7 7%
A7 NVAR MO TH D, ZOBMOED, BRI TRANAMEREEHEZ R E L,
RAERAEIDNIBICIR ST, WY HER T 2 2 LN EETH B,
SR 2R A RS B & LR R A 2 R B — HEMLGEEE

- — FOEENMH S EE
OS2 A KR T, ARITRHER 4
RAE THEOEMIT L0 . B OB B
ERREBICE D, REOMAEREEET % sman
BILTIATIA IR MRS | e
Bra s, FFmR ey, e ER MR il
IR O SRR X OIS S8R D I & TR
D RH ORI RS L ORI A RAIET 5 2 L CRIBOT RO EBILE B L
THHEFFE R FLCTH S, TR X 2 SR E I LY | MR BE IR
OIS L 2257 S LB A B B IR S VD 2 & s B MERFE AR R ) b KIS
%, TOFEIT. FEEEM O OHEREEE, EAL, WEE TE KR E DD TA T AY
A7 NaAx sOBERIZESN TN D,

EWVBEBI;SFICLVE R L F— ﬁ% %%Enéﬁwﬁﬁﬁﬁﬁmﬁkﬁﬁfuy
=7 PTRESIN TN D, ZOMMIREER L, &FEiicd, =7 MNETOEANE
FEIXEZ 0, AT TR X OMRSFE A MR AE 155 2 &1, i 2 i i
FREER L, 0 3% OMERE 2 5848 L RAICE R 2 7 DICEHETH 5,
IR EIEED A V7 L L, [RILB/NE LS TEL AT L UHEIRIC L D, @ O/
%i@ﬁ#&m@%%iéﬁé:&ﬁfééoﬁ%ﬁmém:&#%L@&ﬁ%ﬁ@#ﬁé
ik, BELIGV, ATV UDRER~DAT A LOMNEIZLY | BREBEIFEOK
TaHE, BEROEMMEEZ 38T 5 2 LN TE R, X74AH% X, EH EAHT
BHEEIEIZ X DI RIERIC L U KSR AIRE CTd D, ERDEILIC L D A 7 L U EOIUHE &
BRI L DH0EE —ERIFRICHR D K LTS 2 & T, fyfvymﬁﬁﬁ’ﬁﬁbfwéx?
A LDREZEITO, ZOXKIL, BFEOHFEHE COMISTH Y | HilfEEOREIZ LV EH
M AENAIC S C & B RS E ﬁ%@%ﬁ%?é_ku%%mfﬁﬁ

5.5.2 775U v o FAKAEGO A FlREE

T 7 TU Y a PRI, T KA O BRIZ DT GWWC ARJHIZ A fil it 3
RHT2EERH D, GWWC 1, A RO IERE A5 OJERE F 72 13> T AL D
FREE & g UCRMIiT 5 2 & C, ERA2EWE - fHM0T 2, AfSREEZ, £ 57107
TIEME S TAVD,
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e =y
A

# 57 TT7TI7Uv o FKAEEO A FlIEEE

JEEL TR o

=gl =N
M=

— R ~DFAK R (m’/A)

KE

TN Fkd L OB K OFEWE (SS) (mg/L)
WA FKRE L OB KO AL REE TR E (BOD) (mg/L)

PrEzha

SS frEHR . BOD [RER (%)

{51

Zenein F/KALESE NS OBEHEIRE (m*/H) . BEEWEE (%)
T 7T v a FAMBSEOAGRE (m¥/H), BEEDEE (%)
1HIRT 7 — o ~DOB%EERE (m*/A). FEEDEE (%)

AL B

YV V V V|V VY V|V|V V|V

BB O K AR AT (m?/ H /m?)
BB O R A (m’/ B /m)
AL O PR R (IRFFRD)
BAREEO EEH A (kg/H/m?)

EEL | MRCEk

i
he

et = & Ok BES (N)
SRR (PR . miERsR (R )
AREER (HRpfl/ )

3
&

AMERIEEE (kWh/A)
BAELSE (m'/H)
AW E (mYA)

R A

YV V VYV V V V|V VY V|V VYV

Ik B ok etofeEa (LE/H)
wRM R4 (LE/A)

R OWEANEH (LE/A)
THEESH O (LE/A)

ABR=E DB M (LE/H)

MeRFE BRI DA EZRE R (LE/A)
EimEE RSO F OB (LE/H)
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%6 = EHEE

6.1 BT (Pls)

EBIEIE (PIs) 1%, FEEB ORI LOARMELZ G 2 72DI25 2 b v/ 8
FETH D, 2RI LT, FEEDPFTAT LGN Y — R 223 DR T L DR,
ANERD 2SN TV DT, AIRERIR Y D7 B IR TRIEZR R Y < DY — B A %42
g 252 L ThHD, AOMELIE, P—EAKEEDORE SN BRI LT EDREE
TERTELNTH D, Pls (I, EEIOEZH 2B TH L, Flofho
FER, [F—OFEEEOMEDERELS LORE L BEEICK LT, ERBNRLEREZT 5
ZLEDBHRETH D,

NEL FVEZMDTKGE « TAEFEOEFMZ TG T 572012, Pls 23BHFE S aLtk S
THEASNLTWD, HEKEHS QWA) (X, KEV—ERIIHT 5 EBRIELMEL
2000 (2 Performance Indicators for Water Supply Services |, 2003 4F{Z F/KE— B R |Z
%t LT [Performance Indicators for Wastewater Services | % ZILZNETI L7z, [EFSIEERE
{bRERE (ISO) 1F. 7KiE » F/KEY — B A ICBHET HIEENT6f L CIEBRBIUE 258 L

[Guidelines for the Assessment and for the Improvement of the Service to Users: ISO 24510 |,

[ Guidelines for the Management of Wastewater Utilities and for the Assessment of Wastewater
Services: ISO 24511] 3 X O [Guidelines for the Management of Drinking Water Utilities and
for the Assessment of Drinking Water Services: ISO 24512 | % 2007 FFEIZFHI L7,

6.2 EBHEE (Pls) OEH

ISO A T A 1%, EBHREOFENLNE L EHEEOMESEEZ R Z L2
EANTWD, ISO HA RIA0E, IWA~==2T b Pls #8HLTH Y, iHxt
ZIZL S THMBEDPIs ZRET DI LEHRL TNWD Z L b EFEEOSEZHIND
720 IWA v =2 7 LI, FKEY — B X DR DEER 72 Pls DEHEENT
WHZ M R T2l NORELFMT 72O IWA ~ == 7 /LD Pls ZF|H T
Do

IWA <~ = = 7 /)L [Performance Indicators for Wastewater Service| @ PIs I%. Beix. AZH.

WEL, Eis, Y—ERAMERBLOREMBDO 6 SOBT I VITHHTE 5, £ 61124
AT ) OFEEREE LD D,
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Terms of Reference (TOR) prepared by JICA for the Study are described in this Appendix.

The Study is divided into the following seven (7) stages.

Preparatory Home Work
First On-site Work

First Home Work
Second On-site Work
Second Home Work
Third On-site Work
Third Home Work

A o

TOR is prepared in order of stages.

1. Preparatory Home Work

TOR 1.1 Preparatory work

a) To confirm status of the project in Egypt Sixth Five Year Plan, and analyze the
previous reports, request from Ministry of International Cooperation, and
relevant documents regarding the project, and grasp components and
background of the project and information of concerned sectors.

b) To hold meetings with JICA to confirm details of the study, JICA’s policy for
formulation of JICA ODA Loan project, points to be considered, depth of study,
matters about estimation of project costs, conditions of anticipated JICA ODA
Loan, implementation schedule and so on.

c¢) To establish Study plan taking into account concept, components and scope of
cooperation, policy for study, study items, and study methodology.

d) To sort out the available data and list up necessary data and information to be
collected. To sort out items to be confirmed with relevant authorities during
on-site work and prepare questionnaire.

e) To prepare Inception Report for explanation to Egyptian authorities concerned.
The Report includes basic policy for the study, team organization,
implementation schedule, study methodology (method, timeframe, depth of

study), roles of team members. To explain the Report to JICA.

2. First On-site Work

TOR 2.1 Explanation and discussion of Inception Report
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At the early stage of first on-site work, the Study Team should explain and discuss

Inception Report with Egyptian authorities concerned and confirm its contents.

TOR 2.2 Promotion of environmental and social considerations procedure
TOR 2.2.1 Assistance in the preparation of EIA Report
a) Confirmation of EIA procedures in Egypt
b) Preparation of EIA Report based on “JBIC Guidelines (2002) for Confirmation
of Environmental and Social Considerations, April 2002 (JBIC Guidelines
(2002) ) including the following contents. EIA Report based on Egyptian laws
and regulations should also be prepared.
(Contents of EIA Report)
- Formal name of the project and report
- Environmental category and reasons for this
- Project implementing agency
- Outline of the project (objectives, necessity/appropriateness, requested activities,
scope and contents of the study, etc.)
- Outline of project area (maps, natural and socio-economic environment, etc.)
- System for environmental and social considerations in Egypt
i. Laws and regulations for environmental and social considerations (requisites
and procedures for environmental and social considerations, inhabitants
participation, disclosure of information)
ii. Concerned authorities
- Outline of environmental and social considerations study (reasons for conduct,
major impacts)
- Examination of alternatives (including non project case)
- Avoidance or mitigation measures for major environmental and social impacts
- Monitoring of environmental and social impacts (implementing organization,
methodology, etc.)
- Results of stakeholder meeting (objectives, participants, contents of meeting,
comments, etc.)
- Results of consultation with authorities concerned (agreement for avoidance or
mitigation measures, capacity building program, future issues)
- Relevant data
¢) Assistance in holding public consultation at scoping stage
TOR 2.2.2 Assistance in preparation of land acquisition and resettlement plan
a) Confirmation of necessity and magnitude of land acquisition and involuntary
resettlement

b) If large scale involuntary resettlement is envisaged, assistance in preparation of
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“Resettlement Plan Report” based on JBIC Guidelines (2002) and Egyptian
laws and regulations. Contents of the Report shall be referred to Annex A of
Operational Policy 4.12 (OP4.12), World Bank.

c) If large scale involuntary resettlement is not envisaged, assistance in preparation
of “Framework for land acquisition and resettlement” based on JBIC Guidelines
(2002) and Egyptian laws and regulations. In the Framework, procedures for
compensation, implementing organization, entitlement matrix and budget shall
be included.

TOR 2.2.3 Assistance in preparation of environmental checklist
Assistance in preparation of environmental checklist based on EIA Report and

Resettlement Plan Report

TOR 2.3 Assistance in establishing the Project plan
TOR 2.3.1 Confirmation of the latest conditions
a) Population projection in Greater Cairo
b) Estimation of wastewater flow
c¢) Design characteristics of wastewater
TOR 2.3.2 Ascertainment of scope of the Project and confirmation of plant site
a) To make clear necessity of each components formulating project scope
b) To make clear scale/quantity, construction method and their appropriateness of
each component
¢) To recommend necessary soft components such as training of operation of
secondary treatment by contractor
d) To recommend outline of consulting services
TOR 2.3.3 Relevance of secondary treatment process proposed in JETRO F/S
a) Confirmation of treatment process
b) Study on alternatives
c) Explanation of appropriateness of secondary treatment process based on
technical, energy saving and financial aspects
- Confirmation of appropriateness of design criteria used in JETRO F/S based on
additional data of influent characteristics
- For activated sludge process a large quantity of air is required for supply of
oxygen and substantial amount of electricity is consumed. It is necessary to
consider adoption of ultrafine bubble system which has very high oxygen
transfer ratio, optimum design of blower, and its arrangement plan according to
variation of load. Special attention should be paid to ultrafine system by
selecting suitable filters.

d) Examination of applicability of STEP Loan
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TOR 2.3.4 Ascertainment of the effects of effluent quality on receiving water bodies
Treated effluent discharges to Barakat drain and then flows through many drains,
and finally discharges to Rosetta branch of River Nile. Water quality standards for
agricultural reuse will be applied when the effluent is used from these drains. All
water quality items other than BOD and COD should be examined and the results
should be reflected in design of secondary treatment.

TOR 2.3.5 Investigation of sludge treatment processes and disposal methods

Estimation of sludge generation from proposed facility and confirmation of
additional facilities to send sludge to the existing sludge lagoon should be carried
out. Study on environmental impact caused by increasing sludge generation also be
carried out.
Currently sludge is sent to sludge lagoons located in desert area at a distance of 35
km from the Abu Rawash WWTP and dried by natural process. It is desirable to
reuse dried sludge for agricultural purposes. However, concentrations of heavy
metals are considered to increase and might exceed permissible limits.
Concentrations of heavy metals should be investigated and monitoring and
controlling system should be recommended together with other monitoring items
such as BOD and COD.

TOR 2.3.6 Relevance of facilities planned in JETRO F/S
Appropriateness of preliminary design proposed in JETRO F/S, including
dimensions and specifications of facilities should be confirmed.

TOR 2.3.7Relevance of implementation schedule proposed in JETRO F/S
Procurement package based on analysis of trend of market should be prepared.
Since this is very large scale public utilities project, it is necessary to analyze trend
of market for procurement of materials, goods and services, and prepare
implementation schedule and procurement package.

TOR 2.3.8 Investigation of the project cost
Estimation of the project cost based on the scope of the project proposed in this
Study, including capital investment and O & M costs should be carried out.

Costs for consulting services, price escalation, physical contingency, administration,
and land acquisition should be estimated based on the construction costs of project
components. Cost should be divided into foreign and local currency portions.

In estimating the project cost, cost reduction should be considered taking into
account the following matters (a) to d) below). Cost reduction measures and its
effects should be discussed with the executing agency and presented in prescribed
format. “Examination and Improvement of ODA, 2007” and its annex
“Comprehensive ODA Cost Improvement Program” published by Ministry of

Foreign Affairs should be understood in considering cost reduction.

Appendix 1-4



a) Establishment of most appropriate plan
Most appropriate plan in respect of project cost and time should be established
comparing conventional plan with alternative plans which may lead to cost
reduction, in view of construction method, construction technology and contract
method.
- Optimizing construction method
Construction methods which may lead to cost reduction should be considered
and compared with standard method.
- Optimizing construction technology
Innovative construction technology which may lead to cost reduction should be
considered and compared with standard technology.
- Optimizing contract method
Different contract methods other than standard method should be considered for
possible cost reduction.
b) Reconsideration of ancillary works
Conventional scales or specifications of ancillary works should be reconsidered
for cost reduction, and possibility that these works are to be implemented by
executing agency should be sought.
c) Partial amendment of implementation plan
Implementation plan should be amended taking into account scale and function
of the project in order to formulate efficient implementation plan.
d) Setting appropriate construction period
Cost reduction should be considered by working out appropriate construction
period till completion of the project under JICA ODA Loan. Division of the
project into several appropriate lots considering cost reduction through
competitive bidding should be considered. These should be consulted with
executing agency.
TOR 2.3.9 Investigation and recommendations on implementation schedule
Realistic implementation schedule should be presented in bar chart which shows
each component of the project. Timing and period of such components as detail
design of each facility, preparation of tender documents, prequalification, evaluation
of PQ documents, bidding, evaluation of bidding documents, contract negotiation
and award of contract should be clearly indicated. Also, consultant selection
procedures needed for JICA ODA Loan project such as short listing, TOR
preparation, request for proposal, proposal preparation, evaluation of proposal,
contract negotiation, award of contract should be indicated. The term “completion is
to be clearly defined.

TOR 2.3.10 Investigation and recommendations on financial plan
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Information on financial plans of both JICA and Egyptian side should be collected

and reviewed. Phased implementation plan should be considered as required.

TOR 2.3.11 Investigation of JICA ODA Loan conditions including STEP scheme
TOR 2.3.12 FIRR and EIRR analysis

FIRR and EIRR should be analyzed clarifying cost, benefit and project life.

TOR 2.3.13 Investigation and recommendations on organization for project execution

Relevant organizations concerning the project together with their roles, organization
charts, roles of respective staff members should be clarified. The roles and activities
of major members of executing agency should be clarified.

Financial and technical capabilities of CAPW should be confirmed. Capacity

building program should be incorporated in the project if necessary.

TOR 2.3.14 Investigation and recommendations on O & M organization

TOR

Organization for operation and maintenance of the facilities constructed under the

project should be clarified with organization chart, staff structure and roles of major

staff members.

Currently, total number of technical staff at treatment plant is 28 including chemical

and mechanical/electrical. It is necessary to establish O & M structure and to

provide necessary staff when secondary treatment is in operation. Capacity building

program should be incorporated if necessary.

2.3.15 Analysis and recommendations on tariff structure including its collection
system

O & M cost should be estimated and resources for the cost should be examined.

Equipment of secondary treatment requires not only considerable operation work

but also maintenance and repair work. Overall O & M cost should include

personnel and utility costs, and repair and depreciation costs.

TOR 2.4 Others
TOR 2.4.1 Verification of performance indicators

Performance indicators (setting of baseline and target, how to obtain data), baseline
data, targeted indicator values after completion of the project and targeted

qualitative effects should be recommended.

TOR 2.4.2 Clarification of the needs for technical cooperation

Needs for technical cooperation in such fields as wastewater treatment plant
operation, water quality management, and environmental monitoring which are

required throughout implementation of the project should be identified.

Note:

TOR 2.2 to 2.4 mentioned above are mandatory for the Study. However, completion
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of all the TOR during first on-site work period seems to be difficult because of
limited time. Consultant can propose timing of completion of each item on overall

work schedule.

First Home Work

TOR 3.1 Report on First On-site Work
Results of the first on-site work should be reported to JICA.

TOR 3.2 Preparation of Interim Report
Interim Report should be prepared based on analysis of data and information

collected during first on-site work and should be explained to JICA.

TOR 3.3 Preparation for Second On-site Work
Policy for second on-site work should be established taking into account contents of
Interim Report. Information available in Japan which can be utilized for the Study

should be collected and reviewed for preparation for second on-site work.

Second On-site Work

TOR 4.1 Explanation and Consultation of Second On-site Work
At the commencement of second on-site work, Interim Report should be explained
to Egyptian authorities concerned, and agreed on work plan for second on-site

work.

TOR 4.2 Follow-up First On-site Work
Based on the data and information collected during first on-site work and on the
concept of the project, Study on items mentioned in section 2 above should be

continued.

TOR 4.3 Explanation and consultation of results of second on-site work
Toward the end of second on-site work, progress of major works should be
explained to Egyptian counterpart. Coordination with Egyptian counterpart
regarding recognition of present situation and direction of Draft Final Report should

be sought.

Note:

Study during both first and second on-site works should be carried out as efficiently
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as possible. Collection of data and information needed for the Study should be

ensured, and this should be consulted with Egyptian counterpart.

Second Home Work

TOR 5.1 Preparation of Draft Final Report
Results of second on-site work should be reported to JICA, and based on the results,
necessary analysis work should be carried out. Draft Final Report which covers all
the Study results should be prepared. Draft Final Report should be submitted to
JICA for discussion and confirmation prior to explanation to Egyptian authorities

concerned.
Third On-site Work

TOR 6.1 Explanation and consultation of Draft Final Report and conduct of workshop
Draft Final Report should be explained to the executing agency, and workshop to
explain the results of the Study to all Egyptian authorities concerned should be held.
If comments are received from them, these should be reflected in Final Report after
consultation with JICA.

Third Home Work

TOR 7.1 Preparation of Final Report
Final Report should be prepared by the end of January, 2010.
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Design Calculations of Activated Sludge WWTP

1  DESIGN PARAMETERS AND CRITERIA

1.1 Wastewater Quantity and Characteristics

Average daily flow 0. =| 2,000,000 | m*d
Peak flow O = o] m’d
BOD concentration = 310 | mg/L
SS concentration = 360 | mg/L
1.2 Pollutants Removal Efficiencies
BOD concentration including sidestream flow = 310 | mg/L
BOD concentration treated with primary system = 155 | mg/L
BOD removal efficiency with primary system = 501 %
BOD removal efficiency with secondary system = 85 %
Overall BOD removal efficiency = 9Bl %
SS concentration including sidestream flow = 360 | mg/L
SS concentration treated with primary system = 144 | mg/L
SS removal efficiency with primary system = 60| %
SS removal efficiency with secondary system = 85 %
Overall SS removal efficiency = 941 %
1.3 Effluent Qualities
BOD concentration = 231 mg/L
SS concentration = 221 mg/L
1.4 Component Facilities
(a ) Primary Clarifiers
Hydraulic overflow rate = 350 m’/m*d
Hydraulic retention time = 1.7| hr
Effective depth = 25| m
Weir overflow rate = 250.0 | m*/m/d or lower
Free board = 0.5| m or more
Sludge solids concentration = 20 %
(b) Aeration Tank
MLSS concentration = 2,000 mg/L
Dissolved oxygen in mixed liquor = 2.0 mg/L
Hydraulic retention time (HRT) = 451 hr
Solids content in return sludge = 06| %
Return sludge ratio = 46| %
Oxygen required to remove BOD = 0.6 | kgO,/kgBOD
Oxygen required for endogenous = 0.10] kgO,/MLVSS/day
(c) Final Clarifiers
Hydraulic overflow rate = 25| m’m’/d
Hydraulic retention time = 35| hr
Effective depth = 35| m
Weir overflow rate = 150 | m*/m/d or lower
Free board = 0.5| mor more
Excess sludge solids concentration = 06| %
(d) Disinfection
Maximum Chlorine dosing rate = 15.0| mg/L
Average Chlorine dosing rate = 50| mg/L
Chlorine contact time = 5.0 | minutes
(e) Gravity Sludge Thickeners
Thicken sludge solids concentration = 40 %
Solids recovery rate = 85| %
Solids surface loading = 50 kg/mz/day
Effective depth = 40| m
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(f) Anaerobic Sludge Digester
Hydraulic retention time
Sludge heating temperature
Volatile material contents
Digestion rate
Gas calorific value
Gas production rate

(g) Sludge Lagoon
Drying period in summer
Drying period in winter
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2

2.1 Primary Clarifiers

DESIGN CALCULATIONS OF WATER TREATMENT FACILITIES

(1) Design Bases
Average daily flow Qua = 800,000 m’/d
Hydraulic overflow rate qo = 35 m*/m’/d
Total number of clarifiers n = 16 units 4 clusters x 4 tanks
Hydraulic load on each basin is = 800,000/16 = 50,000 m */d
Required surface area of each tank = 50,000 /35 = 1428.6 m’
(2) Tank Geometry
Internal diameter D 43.0 m
Effective depth d = 2.5 m
Number of basins n = 16 units
Required surface area of each tank 4= 1,452 m?
Hydraulic capacity of a basin 0,= 3,631 m’
(3) Check for Hydraulic Conditions
HRT for average daily flow rate, Toa-= 3,631 x 24/ 50,000 = 1.7 hr
HRT for hourly max flow rate, T = 3,631 x 24/ 80,000 = 1.1 hr.
Overflow rate for design flow O = 50,000 /1452 = 344  m’m’d
Overflow rate for peak flow O = 80,000 /1452 = 551 m’/m’d
Tank Shape and Dimensions
Internal diameter 43.0 m
Efficient depth 25 m
Tank capacity 3,631 m’
No. of tank units and clusters 4 tanks x 4 clusters
2.2 Aeration Tank
(1) Design Bases
Design flow 0.,,= 1,978,400 m*/d
BOD concentration Cpop, in= 155 mg/L
S-BOD concentration (= 66.7%) Cgpop,in= 103 mg/L
SS concentration Css,in= 144 mg/L
MLSS concentration X= 2,000 mg/L
HRT (Hydraulic retention time) 0= 4.5 hour
(2) Check for effluent Qualities
The volume of waste sludge can be estimated by the following equation:
0,°X, (@*Cspopin+ b Cssin-c0-X)0,
where,
0, : Excess sludge volume (m*/d)
X, : Average solids concentration of waste sludge = 0.6 %
Q. - Inflow rate to reactor basins = 1,978,400 m’/d
X : MLSS concentration in reactor basins = 2,000 mg/L
Cs.pop, in - Influent S-BOD concentration to reactor basins = 103 mg/L
Cygs in - Influent SS concentration to reactor basins = 144 mg/L
a : Biomass yield coefficient of S-BOD (0.4 ~0.6) = 0.5 mg MLSS/mg BOD
b : Biomass yield coefficient of SS (0.9~1.0) = 0.95 mg MLSS/mg SS
¢ : Sludge reduction coefficient due to endogenous respiration
of micro-organisms (0.03 ~0.05) = 0.04 L/d
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6 : Hydraulic retention time (HRT) in reactors = 4.5 hour
0, X, = 343,186 kg/d

SRT of reactor can be estimated by the following equation:
SRT = 0+-X/(a-Cgspopyintb Cssi-c0-X)
SRT = 22 d

C-BOD of effluent qualities can be estimated by the following equation:

Cepop =  10.42*%SRTY (15°C < Lowest =18°C < 20C)
CC-BOD = 7.0 mg/l
Cpop = 21.0 mg/l
Ce.sop 9.75*SRT ¢! (20°C < Average =23°C <25°C)
Cc.3op = 5.8 mg/1
Csop= 174  mgl
Cesop =  11.54*SRT™ (25°C < Highest =29°C)
Cc.gop = 6.5 mg/1
Csop= 195  mgl

Nitration can be estimated by the following equation:
Required SRT = 20.65*exp(-0.0639* Temperature)
Highest Sewage Temperature = 29 C
32 d > 22 d
Therefore, nitration is not expected to occur.

(3) Tank Dimensions

Tank width W= 10.0 m
Tank effective depth d= 6.0 m
Tank cross sectional area A= 6.0 x 10 -12x 1.0°x 4 -12x0.5°x4
= 575 m’
Number of tanks n= 4 tanks x 10 clusters = 40 tank units
Capacity of each tank V.= 370,950 /40 = 9274 m’
Tank length 9,274/ 57.5 = 1613 m — 162m 54mL x 3lines
Tank Shape and Dimensions
Width 10.0 m
Depth 6.0 m
Tank capacity 9,315 m’
Tank length 162 m 54mL x 3lines
No. of tank units and clusters 4 tanks x 10 clusters

Check actual aeration time under the average daily flow rate condition.

Tank capacity V= 575 x 162 x 40 = 372,600 m’
Aeration time T,= 372,600 x 24 / 1,978,400 =45 hr

BOD to SS Loads : Lpop,x (kg BOD / kgMLSS -d)
Lgop/x = Qin * Cpopin /X =V
Lgop/x = 0.41 kg BOD/kgMLSS -d

BOD to Volume Loads : Lo,y (kg BOD/ m’ +d)

Lgop/v = Qin * Cpop,in/ V #1073
Lgop/v= 0.82 kg BOD/m3/d
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2.3 Final Clarifier

(1) Tank Dimensions

Design flow rate Q= 1,978,400 m’/d
Hydraulic overflow rate = 25 m*/m*/d
Total number of clarifiers n= 40 units 10 clusters x
Hydraulic load on each basin is = 1,978,400 /40 = 49,460 m *d
Required tank surface area A= 49,460 /25 = 1,978 m?
(2) Tank Geometry
Internal diameter D = 51.0 m
Effective depth d= 35m
Number of basins n= 40 units
Surface area of each tank A4, 2,043 m?
Hydraulic capacity of a tank V= 7,151 m®
(3) Check for Hydraulic Conditions
HRT for Design flow Tw= 7,151 x 24 / 49,460 = 35
HRT for hourly max flow T = 7,151 x 24/ 74,460 =23
Overflow rate for design flow O = 49,460 /2043 = 242  m*m’d
Overflow rate for peak flow O, = 74460 /2043 = 364 m’m’d
Tank Shape and Dimensions
Internal diameter 51.0 m
Efficient depth 35 m
Tank capacity 7,151 m’
No. of tank units and clusters 4 tanks x 10 clusters
2.4 Chlorine Contact Tank
(1) Tank Dimension
Design flow = 1,928,273 m 3d
Chlorine contact time = 5 minutes
Required tank capacity = 1,928,273 /1,440 x 5 = 6,695
Channel width: = 5.0 m
Effective depth: = 3.0 m
Tank length: = 6,695 / 5.0/ 3.0 = 446.4
Number of tanks = 5 tanks
Length channel = 89 m/tanks
No. of lines 30 mx 3 lines
Capacity of Tank = 1,350 m’

(2) Check for Contact Time
Contact time for design flow
Contact time for peak flow

Tad =
Tmh =

1,350 x 1440 /385,655
1,350 x 1440 /585,655

5.0
33

Tank Shape and Dimensions

Width 50 m

Depth 3.0 m

Tank capacity 1,350 m”

Tank length 90 m 30mL x 3lines
No. of tank units 5 tanks
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DESIGN CALCULATION OF REQUIRED AERATION

3.1 AOR (Actual Oxygen Requirement) for Aeration Tank

Required oxygen O, for aeration is estimated as:
AOR = OD, + OD, + OD;
where
OD ; = Oxygen required for BOD oxygenation (kg/day)
OD , = Oxygen required for endogenous respiration (kg/day)
OD ; = Oxygen to be utilized for maintaining required dissolved oxygen level (kg/day)

3.2 Oxygen for BOD Oxidation, OD, (cell synthesis)

OD ;= A x (kgO,/kg BOD)x BOD removed (kg BOD/day)
where

A = Oxygen required to remove BOD (kgO ,/kgBOD, 0.5~0.7)
= 0.6 kgO,/kgBOD
0 = 1,978,400 m*/d
BOD = 155 - 23 = 132 mgL
OD,= 06 x 0 x 132x 107
= 0.079 Q kgO,/d

3.3 Oxygen for Endogenous Respiration OD,

OD,= B (kgO,/kg MLVSS/day) x V, (m3) x MLVSS (kg MLVSS/m3)
where
B = Oxygen required for endogenous respiration per MLVSS (kgO ,/MLVSS/day, 0.05~0.15)
= 0.1 kgO,/MLVSS/day
V4 = Capacity of aerobic zone of reactor 4.5 +24 = 0.188 Q (m*)
MLVSS/MLSS = 0.8
OD,= 0.1 x 0.188 x Q x 2,000 x 10°x 0.8
= 0.030 Q kgO,/d

3.4 Oxygen for Maintaining Dissolved Oxygen Level OD ;

OD; = Co4 x (O +0r ) x 107 (kg BOD/day)
where
Co4 = Dissolved oxygen concentration in tank 2.0 mg/L
Or = Returned sludge =046 x Q

OD;= 20 x(Q+0r)x 107
0.003 x O kgO,/d

3.5 Total AOR

AOR = 0D1+ 0D2+ 0D3
- 0079 O + 0030 O + 0003 Q
= 0.112 O(kgO,/d)

3.6 SOR (Standard Oxygen Requirement) for Aeration Tank
Required oxygen O, for aeration in the condition (clean water, 20" Cand 1atm) is estimated as:

AORXCswxy 101.3
TT=207 — x
1.024" xa (BxCsxy—Cpa) P

SOR=

where
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Csw = Oxygen saturation concentration in clean water at temperature at 20 ‘C

8.8 mg/L
Cs = Oxygen saturation concentration in clean water at temperature at T “C

9.8 mg/L

o = Correction Factor 0.83

f = Correction Factor 0.95

y = Correction Factor for CS by Water Depth

Y = 1+(h/2)/10.332 1.276

H = water depth 5.7 m

P = Atmospheric Factor 101.3  kPa

T = Minimum Temperature of Waste Water 18 C

SOR= 321,561 kgO2/d

3.7 Aeration Requirement

Oxygen transfer efficiency of aerator is estimated as:
Ea= Ea(5.0) —6.0 ( 5—H)
where
Ea= Oxygen transfer Efficiency in clean Water
Ea(5.0)= Oxygen transfer Efficiency in clean Water at Sm depth

31 %
Ea= 352 %
Required total air demand (GS) for aeration is estimated as:
GS= SORx(273+20)
Eax102xpxOwx273x60x24
where
p= Air Density 1.292 kg/Nm }
Ow= Oxygen Weight per Unit Air 0.232 kg-O2/kg-air

GS= 2,276 m’/min
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4

DESIGN CALCULATIONS OF SLUDGE TREATMENT FACILITIES

4.1 Design Bases

(1) Raw Sludge from Abu Rawash WWTP

Sludge solids production = 2,000,000 x 360 x 10° x 0.60
= 432,000 kg/d
Solids concentration of sludge = 2.0 %
Raw sludge generation = 432,000 /10/ 20 = 21,600 m’/d

(2) Mixed Sludge from Zenein WWTP

Sludge solids production = 100,000 kg/d
Solids concentration of sludge = 1.0 %
Mixed sludge generation = 100,000 /10 / 1.0 = 10,000 m’/d
(3) Mixed Sludge from Sidestream WWTP
Sludge solids production = 136,694 kg/d
Solids concentration of sludge = 1.0 %
Mixed sludge generation = 136,694 /10 / 1.0 = 13,669 m°/d
(4) Waste Sludge from Abu Rawash WWTP
The volume of waste sludge can be estimated by the following equation:
0,X, = (@*Cspopint+bCssin-c"0-X)Q
where,
0, - Excess sludge volume (m3/d)
X, : Average solids concentration of waste sludge =
0., - Inflow rate to reactor basins = 197
X : MLSS concentration in reactor basins =
Cs.pop, in - Influent S-BOD concentration to reactor basins =
Cgs in - Influent SS concentration to reactor basins =
a : Biomass yield coefficient of S-BOD (0.4 ~0.6) =
b : Biomass yield coefficient of SS (0.9~1.0) =
¢ : Sludge reduction coefficient due to endogenous respiration
of micro-organisms (0.03 ~0.05) =
6 : Hydraulic retention time (HRT) in reactors =
0,X, = 343,186 keg/d
Sludge solids in effluence flow = 1,928273 x 22 X 10° = 42,422 kg/d
Sludge solids production = 300,764 kg/d
Solids concentration of sludge = 0.6 %
Waste sludge generation = 300,764 /10 / 0.6 = 50,127 m*/d
4) Return Sludge
Sludge return ratio = 46 %
Return sludge volume = 1,978,400 x 0.46 = 917,978 m>/d = 637
4.2 Gravity Sludge Thickener
(1) Design Bases
Input sludge solids = 969,458 kg/d
Input sludge Volume = 95,397 m>/d
Input sludge solids concentration = 1.0 %
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Thicken sludge solids concentrat = 4.0 %

Solids recovery rate = 85 %
Solids surface loading = 50 kg/m2/day
Required surface area = 19,389 m*

(2) Tank Geometry

Internal diameter = 350 m
Effective depth = 40 m
Number of tanks = 20 tanks
Water surface area = 19,233 m?
Hydraulic retention time = 19.4 hr.

Tank Shape and Dimensions

Internal diameter 350 m
Efficient depth 4.0 m
Tank capacity 3,847 m”
No. of tank units 20 tanks

(3) Thickened Sludge

Output sludge solids = 824,040 kg/d

Output sludge volume = 20,601 m*/d
(4) Waste Water

Sludge solids in waste water = 145,419 kgd

Waste water volume = 74,796 m */d

4.3 Anaerobic Sludge Digester

(1) Design Bases
Thicken Sludge from Gravity Sludge Thickener
Input sludge solids = 824,040 kg/d
Input sludge volume = 20,601 m*/d
Input sludge solids concentration = 4.0 %
Hydraulic retention time = 24 days
Sludge heating temperature = 35 C
Volatile material contents = 70 %
Digestion rate = 50 %
Required digester tank capacity = 494424 m’
Gas production rate (Average) = 0.50 m3/kg-vs * Used for digested power plant
Gas production rate (Maximum) = 0.60 m3/kg—vs * Used for gas holder
Gas calorific value = 21,000 kJ/m3

(2) Tank Geometry

Internal diameter = 274 m
Curvature factor = 16.0 m
Effective depth = 36.5 m
Number of tanks = 50 tanks
Digester tank capacity = 10,000 m’
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Tank Shape and Dimensions

Internal diameter 274 m
Efficient depth 36.5 m
Tank capacity 10,000 m’
No. of tank units 50 tanks

(3) Digested Sludge
Digested sludge solids
Digested sludge volume

Digested sludge solids concentrati

(4) Gas Holder

Maximum gas production

Gas retention time in tank

Storage capacity

= 824,040 x (1.0- 07 x05)= 535626 kg/d
= 20,601 m*/d
= 26 %

= 824040 x07 x 0.60

= 346,097 m’/d

= 6 hr

= 346,097  x 6/24 = 86,524 m'd

Gas Holder Shape and Dimensions

Type Water Seal Type
Internal diameter 300 m
Effective depth 18.0 m
Tank capacity 9,500 m’
No. of Gas Holder 10 tanks

(5) Digested Gas Generator

Average gas production

Gas calorific value
Total gas energy production

Possible electric power productior

= 824040 x07  x 050
= 288,414 m*/d
21,000 kJ/m’
6,056,691 MJ/day
639,317 Whiday = 26,638 kW

Specification of Digested Power Plant

Type Gas Generator
Capacity 3000 kW
Power generation efficiency 38 %
Total heat energy usage efficiency 63 %

No. of generator set

10 sets (1 Standby)

4.4 Sludge Transfer

(1) Design Bases
Input sludge solids
Input sludge volume

Input sludge solids concentration

Concentration

Sending sludge volume

(2) Existing Sludge Pump
Capacity
Head working range
Number of pups

= 535,626 kg/d
= 20,601 m’/d
= 26 %

= 1.0 %

= 53,563 m°>/d

= 22.8 m3/min
= 75-85 m

= 3 sets (Two pumps is one set connected directly)
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(3) Additional Sludge Pump
Existing Capacity

4.5 Sludge Lagoon

(1) Design Bases
Input sludge solids
Input sludge Volume
Input sludge solids concentration
Required drying period in summe
Required drying period in winter
Depth of sludge

Existing lagoon area

Drying period

= 65,664
53,563

A

= 535,626
= 53,563
= 1.0
= 25
= 40
= 0.5

= 4243

- 40

< 40

m3/d (as one set is standby)

m’/d — OK

keg/d
m?/d
%
days
days

ha
day

day — OK
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5 SPECIFICATION OF MECHANICAL EQUIPMENT FOR WATER TREATMENT
5.1 Primary Setting Tank

(1) Primary Clarifier

Specification of Clarifier

Type Peripheral Driven Center Column Type
Size Dia.43m x 2.5mD

Motor Output 2.2 kW

Quantity 16 unit

(2) Primary Sludge Pump

Specification of Waste Sludge Pump

Type Non-Clog Type Sludge Pump
Excess Sludge Volume 8,640 m3/day

Pump Capacity 3.0 m3/min

Total head 10 m

Motor Output 7.5 kW

Quantity 8 unit (4 standby)

5.2 Aeration Tank

(1) Aerator

Specification of Aerator
Type Membrane Panel
Quantity 64,800 m2 (1,620 / tank)
(2) Blower

Specification of Blower
Type Multistage turbo blower
Blower Capacity 260 m3/min (at 20 °C, 1atm)
Pressure 64.0 kPa
Motor Output 380 kW
Quantity 15 unit (5 standby)

5.3 Final Setting Tank

(1) Final Clarifier
Specification of Clarifier
Type Peripheral Driven Center Column Type
Size Dia.51m x 3.5mD
Motor Output 3.7 kW
Quantity 24 unit
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(2) Waste Sludge Pump

Specification of Waste Sludge Pump

Type Non-Clog Type Sludge Pump
Excess Sludge Volume 50,127 m3/day

Pump Capacity 5.2 m3/min

Total head 10 m

Motor Output 15.0 kW

Quantity 20 unit (10 standby)
(3) Return Sludge Pump

Specification of Return Sludge Pump

Type Vertical Shaft Mixed Flow Pump
Influent Flow Rate 2,000,000 m3/day

Return Sludge Ratio 100 %

Pump Capacity 34.7 m3/min

Total head 6 m

Motor Output 55.0 kW

Quantity 40 unit

5.4 Disinfection

(1) Chlorine Cylinder

Specification of Chlorine Cylinder

Type Chlorine Cylinder
Capacity 1 ton
Storage Days 7 days
Quantity 70 unit

(2) Supply Pump

Specification of Supply Pump

Type Centrifugal Pump

Pump Capacity 4.0 m3/min

Total head 40 m

Motor Output 45.0 kW

Quantity 10 unit (5 standby)
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6 SPECIFICATION OF MECHANICAL EQUIPMENT FOR SLUDGE TREATMENT
6.1 Gravity Sludge Thickener

(1) Sludge Thickener

Specification of Sludge Thickener

Type Peripheral Driven Center Column Type
Size Dia.35m x 4.0mD

Motor Output 2.2 kW

Quantity 20 unit

(2) Thickened Sludge Pump

Specification of Thickened Sludge Pump

Type Progressive Capacity Pump
Pump Capacity 6.0 m3/min

Total head 20 m

Motor Output 110.0 kW

Quantity 10 unit (5 standby)

6.2 Anaerobic Sludge Digester

(1) Sludge Stirrer

Specification of Sludge Stirrer

Type Vertical Shaft Screw type
Capacity 5,000 m3/hr
Motor Output 55.0 kW
Quantity 50 unit

(2) Sludge Heat Exchanger

Specification of Sludge Heat Exchanger

Type Spiral Type
Capacity 450 kW
Quantity 50 unit

(3) Sludge Circulation Pump

Specification of Sludge Circulation Pump

Type Progressive Capacity Pump
Pump Capacity 1.5 m3/min

Total head 20 m

Motor Output 22.0 kW

Quantity 60 unit (10 Standby)
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(4) Digested Sludge Pump

Specification of Digested Sludge Pump

Type Progressive Capacity Pump
Pump Capacity 6.0 m3/min
Total head 20 m
Motor Output 110.0 kW
Quantity 10 unit (5 Standby)
(6) Desulfuriser
Specification of Desulfuriser
Type Dry Type
Size Dia. 4.0m
Quantity 10 unit

(7) Gas Holder

Specification of Gas Holder

Type Water Seal Type
Capacity 9,500 m3
Quantity 10 unit
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Mass Balance Calculation of Abu Rawash WWTP

Flow [ 2,000,000]m3/day | [ First Setting ||
Design Flow BOD 310[|__mg/l__
SS 360) _mg/I <SS removal rate 60 %> < Recovery rate 85 %>
Sidestream DS Input 6' kg/day Flow/Quality || Flow | SS | DS Sludge Flow  [Concentratios DS Design Flow Flow BOD SS
Calculatd 145,419 kg/day m3/da; mg/| kg/da m3/day % kg/day / Quality m3/da mg/| mg/|
Adjudication @ Inflow Raw sludge(Abu) 21,600 98.0 432,000, WWTP Inflow 2,000,000 310 360
Sidestream Flow | Input 0]| m3/day Inflow 2,000,000 360 720,000 Waste sludge(Abu) 50,127 99.4 300,764 Design guality 310 360
|Calculatd 74,795 m3/day Sidestream 0 0 0] [Mixed sludge(Zenin) 10,000 99.0 100.000] Design Flow Flow BOD SS DS
Adjudication Total 2,000,000 360 720,000 Mixed sludge(Sludge 13,669 99.0 136.694] / Quality m3/day mg/| mg/I keo/day
Design quality. @ Outflow Thickened sludge 20,601 96.0 324,039 First Setting 2,000,000 310 360 720,000
Design Flow 2,000,000 m3/day Qutflow 1.978.400 144 288.000) Sidestream Flow SS DS Aeration Tank 1,978,400 155 144 288,000
WWTP BOD 310 mg/l | Raw sludge Flow  [Concentratior DS m3/day mg/| kg/day Final Setting 1,978,400 155 144 288,000
Inflow Quality SS 360  mg/l | m3/da Yo kg/day Sidestream 74.795 1,944 145419 (Return Sludge) 917.978 6.000] 5.507.868
Design Quality BOD 310 mg/l Generation 21.600 98.0 432.000 Design Amount Flow  [Concentratio DS
SS 360 mg/l | Digestion Tank /DS m3/day % kg/day
Aeration Tank BOD 155 mg/l | Aeration Tank / Final Setting Gravity Thickener 21,600 98.0 432,000
Inflow Quality SS 144  mg/l | < Organic rate 70 %> Digestion Tank 20.601 96.0 824.039
Effluent Quality BOD 23 mg/l | <Return rate 46 %> < Digestion rate 50 %>
SS 22 mg/l | <SS removal rate 88 %> Sludge Flow _ [oncentratio DS X Sidestream from sively
Removal rate of SS || Flow | SS | DS m3/day % kg/day
| First Setting I 60 % | m3/day mg/| ke/day Feeded sludge 20,601 96.0 824.039
| Final Setting |l 85 % | 1) Inflow Digested sludge 20.601 97.4 535,625 < Sidestream from thickening >
Removal rate of BOD Inflow 1,978,400 144 288,000 Digested gas DS Generation Gravity Thickener 74,795] 1,944] 145,419
[ First Setting T 50 % ] Waste sludge 1,978.400 343,186 kg/day | m3/day I [ [
I Final Setting |l 35 % | Digested gas 288.414 259.572 <Sidestream from dewatering >
Coefficient of waste sludge generation Total 1,978.400 173] 343186 I [
Detention Time 4.5 hr Return sludge 917,978 6,000] 5,507,868 Sludge Transfer < Washing water >
a 0.5 @ Outflow
b 0.95 Outflow 1,928.273 22 42,422 < Concentration 99 %>
C 0.04 Waste sludge Flow [Concentratios DS Sludge Flow _ [Concentratio DS
Return sludge m3/da % kg/day m3/day % kg/day
Return Rate 46 % Generation 50,127 99.4 300,764 Feeded sludge 20,601 97.4 535,625
Density of Sludge 6,000  mg/l Dilution water 32,962 Total 74,795 1,944 145.419
MLSS 2.000 mg/| Transferred sludge 53.563 99.0 535,625
ennin WWTP DS of Inflow 720,000
Mixed Sludge DS [[100,000 _kg/day DS of waste sludge 55,186
Density of Sludge 99.0 % DS of Zenin WWTP 100,000
Amount of Sludge 10,000 m3/day < Concentration 60.0 %> DS of coagulant 0]
Percentage of water content Sludge Amount [Concentratio DS Total 875,186
Raw Sludge 98.0 % m3/day % kg/day DS of effluent 51,147
Waste Sludge 99.4 % Dried cake 1,339 60.0 535,625 DS of sludge cake 535,625
Gravity Thickened 96.0 % DS of Digested gas 288,414
Mechanical Thickened Total 875,186
Digested Sludge 974 %
Dried Sludge 60.0 %
Recovery rate of DS
Gravity Thickener 85 %
Mechanical Thickener 95 %
Mechanical Dewater 95 %

Coefficient of digestion
I Organic rate 70 % |

[ Digestion rate

I 50

% 1
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Summary

Facility 1 (800,000 m*/d)

A. Barakat Drain

A.2 Hydlauric Calculation

(m)
Position Average Flow Peak Flow 1 Peak Flow 2
Design Flow (m3/d) 800,000 960,000 1,200,000
1. Barakat Drain 15.90 16.20 16.50
2. Chlorination Tank 17.48 17.53 17.60
3. Final Setting Tank 18.51 18.51 18.51
4. Dustribution Tank for FST 19.09 19.11 19.14
5. Aeration Tank 19.60 19.61 19.62
6. Distribution Tank 20.35 20.39 20.44
7. Connection Chamber 20.57 20.71 20.94
Facility 2 (400,000 m’/d)
Position Average Flow Peak Flow 1 Peak Flow 2
Design Flow (m3/d) 400,000 480,000 600,000
1. Barakat Drain 15.90 16.20 16.50
2. Chlorination Tank 17.48 17.53 17.60
3. Final Setting Tank 18.51 18.51 18.51
4. Dustribution Tank for FST 19.09 19.11 19.14
5. Aeration Tank 19.60 19.61 19.62
6. Distribution Tank 20.35 20.39 20.44
7. Connection Chamber 20.44 20.52 20.65
A.1 Water Level at Barakat Drain
Design Flow Water Level
(m’/d) (m)
Average Flow 1,200,000 15.90
Peak Flow 1 (PF=1.2) 1,440,000 16.20
Peak Flow 2 (PF=1.5) 1,800,000 16.50
1
Average Flow Peak Flow 1 Peak Flow 2
crage Flo (PF=1.2) (PF=1.5)
Design Flow m’/d 1,200,000 1,440,000 1,800,000
Design Flow m’/s 13.889 16.667 20.833
Width m 8.00 8.00 8.00
Height m 4.00 4.00 4.00
n (Concrete plastering work) 0.018 0.018 0.018
1 0.00027 0.00027 0.00027
Water Depth m 1.69 1.92 2.24
Water Area m’ 13.55 15.36 17.92
Wet Length m 11.39 11.84 12.48
Hydraulic Radius m 1.19 1.30 1.44
Velocity m/s 1.03 1.09 1.16
Calculated Flow m’/s 13.891 16.676 20.816
Calculated Flow m’/d 1,200,181 1,440,783 1,798,479
Invert Level m 14.20 14.20 14.20
Water Level m 15.89 16.12 16.44
Water Level (rounded) m 15.90 16.20 16.50
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B. Effluent Channel

B.1 Average Flow

Chamber 17
Chlorination Tankl
Chamber B Proposed Channel
Chamber A
\ Existing Channel
Chamber 44
New Channel
Barakat Drain
PE Proposed Chamber J
Chlorination LA | B Box 3.0m x 3.0m
L. Barakat Drain
Existing Chamber
Box 2.4m x 2.0m
> 44 New Chamber
3% ] Box 2.7m x 2.3m

1. Water Level at Barakat Drain

2. Result

Schimatic of Effluent Channel

Water Level at Barakat Drain Remarks
(m)
Average Flow 15.90
Peak Flow 1 (PF=1.2)
Peak Flow 2 (PF=1.5)
Average Flow Base . L
At Result: Water Level at Outflow Pit of Chlorination Tank (m)
(m’/d) PF=1.0 PF=1.2 PF=1.5
Existing Channel Use 290,000 16.58
New Channel Use 400,000 16.62
Proposed Channel Use 510,000 16.60
Total /Average 1,200,000 16.60
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3. Hydlauric Calculation

Existing Effluent Culvert

Flow Allocation (Average flow base) 290,000 m3/d
Peak factor 1.0
Flow
Structure From To B 3
(m’/d) (m’/d)
Existing Effluent Box Culvert Chamber 63D’ Barakart Drain 290,000 3.356
Existing Effluent Box Culvert Chamber 63C' Chamber 63D' 290,000 3.356
Existing Effluent Box Culvert Chamber 63B' Chamber 63C' 290,000 3.356
Existing Effluent Box Culvert Chamber 17 Chamber 63B' 290,000 3.356
Section 5 Box Culvert Chamber B Chamber 17 290,000 3.356
Section 3 Box Culvert Chlorination Outlet Chamber B 1,200,000 13.889
Cross Section Invert Water . Water Level Depth Depth
Sh Width Hight Stream Level et Area Vellsity Up Down (Up) (Down)
> (m) (m (m) (m) () (m/s) (m) (m) (m) (m)
Open 2.4 2.0 1 14.2 16.0 4.06 0.83 15.96 15.90 1.76 1.70
Open 2.4 2.0 1 14.2 406.0 4.30 0.78 16.09 15.96 1.89 1.76
Open 2.4 2.0 1 14.2 238.0 4.54 0.74 16.18 16.09 1.98 1.89
Open 2.4 2.0 1 14.2 69.0 4.71 0.71 16.23 16.18 2.03 1.98
Open 2.4 3.0 1 14.5 145.0 4.23 0.79 16.36 16.23 1.86 1.73
Open 7.0 3.0 1 14.5 639.0 13.84 1.00 16.58 16.36 2.08 1.86
Head Friction Loss (Manning Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA Loss Inflow Outflow Bend Sum of Velocity Loss
(m) (m) (m?) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.06 0.015 5.8 4.1 0.70 0.00 1 1 0 1.5 0.826 0.05
0.13 0.015 6.0 43 0.71 0.09 1 1 0 1.5 0.780 0.05
0.09 0.015 6.2 4.5 0.73 0.04 1 1 0 1.5 0.739 0.04
0.05 0.015 6.3 4.7 0.74 0.01 1 1 0 1.5 0.713 0.04
0.14 0.015 5.9 4.2 0.72 0.03 2 2 1 33 0.793 0.11
0.21 0.015 10.9 13.8 1.27 0.10 1 1 2 2.1 1.004 0.11
New Effluent Culvert
Flow Allocation (Average flow base) 400,000 m*/d
Peak factor 1.0
Structure From To 3 ilow) T
(m’/d) (m’/d)
New Effluent Box Culvert Chamber 63D Barakart Drain 400,000 4.630
New Effluent Box Culvert Chamber 63C Chamber 63D 400,000 4.630
New Effluent Box Culvert Chamber 63B Chamber 63C 400,000 4.630
New Effluent Box Culvert Chamber 44 Chamber 63B 400,000 4.630
Section 4 Box Culvert Chamber A Chamber 44 400,000 4.630
Section 2 Box Culvert Chamber B Chamber A 910,000 4.630
Section 3 Box Culvert Chlorination Outlet Chamber B 1,200,000 13.889
Cross Section Invert Water . Water Level Depth Depth
Sh Width Hight Stream Level et Area Vil Up Down (Up) (Down)
o (m) @ (m) (m) (m?) (ms) (m) (m) (m (m)
Open 2.4 2.0 1 14.2 8.0 4.09 1.13 16.00 15.90 1.80 1.70
Open 2.7 23 1 14.2 399.0 4.96 0.93 16.18 16.00 1.98 1.80
Open 2.7 23 1 14.2 104.0 531 0.87 16.26 16.18 2.06 1.98
Open 2.7 23 1 14.2 224.0 5.58 0.83 16.36 16.26 2.16 2.06
Box 2.7 3.0 1 11.0 25.0 8.01 0.58 16.39 16.36 5.39 5.36
Open 5.7 3.0 1 14.5 99.0 10.57 0.44 16.41 16.39 1.91 1.89
Open 7.0 3.0 1 14.5 639.0 13.91 1.00 16.62 16.41 2.12 191
Head Friction Loss (Manning Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA Loss Inflow Outflow Bend Sum of Velocity Loss
(m) (m) (m?) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.10 0.015 5.9 4.1 0.69 0.00 1 1 0 1.5 1.133 0.10
0.18 0.015 6.4 5.0 0.77 0.11 1 1 0 1.5 0.934 0.07
0.08 0.015 6.7 53 0.79 0.02 1 1 0 1.5 0.872 0.06
0.10 0.015 6.9 5.6 0.81 0.05 1 1 0 1.5 0.830 0.05
0.03 0.015 114 8.0 0.70 0.00 1 1 0 1.5 0.578 0.03
0.02 0.015 9.5 10.6 1.12 0.00 1 1 1 1.8 0.438 0.02
0.21 0.015 11.0 139 1.27 0.10 1 1 2 2.1 0.998 0.11
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Proposed Effluent Culvert
Flow Allocation (Average flow base)

510,000 m*/d

Peak factor 1.0
Flow
Structure From To 3 3
(m’/d) (m’/d)
Box Culvert Chamber 63C" Barakart Drain 510,000 5.903
Section 1 Box Culvert Chamber 63B" Chamber 63C" 510,000 5.903
Box Culvert Chamber A Chamber 63B" 510,000 5.903
Section 2 Box Culvert Chamber B Chamber A 910,000 10.532
Section 3 Box Culvert Chlorination Outlet Chamber B 1,200,000 13.889
Cross Section Invert Water . Water Level Depth Depth
Sh Width Hight Stream Level et Area Vellity Up Down (Up) (Down)
> (m) (m (m) (m) () (m/s) (m) (m) (m) (m)
Open 3.0 3.0 1 14.2 401.0 537 1.10 16.14 15.90 1.94 1.70
Open 3.0 3.0 1 14.2 98.0 591 1.00 16.27 16.14 2.07 1.94
Open 3.0 3.0 1 14.2 260.0 6.33 0.93 16.41 16.27 2.21 2.07
Box 5.7 3.0 1 11.0 99.0 17.01 0.62 16.45 16.41 2.25 2.21
Open 7.0 3.0 1 14.5 639.0 16.15 0.86 16.60 16.45 2.40 2.25
Head Friction Loss (Manning Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sum of Velocity Loss
(m) (m) (m?) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.24 0.015 6.7 54 0.81 0.15 1 1 0 1.5 1.099 0.09
0.13 0.015 7.0 59 0.84 0.03 1 1 2 2.1 0.999 0.11
0.14 0.015 7.3 6.3 0.87 0.06 1 1 1 1.8 0.933 0.08
0.04 0.015 17.4 17.0 0.98 0.01 1 1 0 1.5 0.619 0.03
0.15 0.015 11.7 16.2 1.39 0.07 1 1 2 2.1 0.860 0.08
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B.2 Peak Flow 1 (PF=1.2)

1. Water Level at Barakat Drain

2. Result

‘Water Level at Barakat Drain

@) Remarks
Average Flow
Peak Flow 1 (PF=1.2) 16.20
Peak Flow 2 (PF=1.5)
EXEE quw LS Result: Water Level at Outflow Pit of Chlorination Tank (m)
Allocation
(m’/d) PF=1.0 PF=12 PF=1.5
Existing Channel Use 299,000 16.92
New Channel Use 394,000 16.92
Proposed Channel Use 507,000 16.93
Total /Average 1,200,000 16.92
3. Hydlauric Calculation
Existing Effluent Culvert
Flow Allocation (Average flow base) 299,000 m’/d
Peak factor 1.2
Flow
Structure From To 3 3
(m’/d) (m’/d)
Existing Effluent Box Culvert Chamber 63D’ Barakart Drain 358,800 4.153
Existing Effluent Box Culvert Chamber 63C' Chamber 63D’ 358,800 4.153
Existing Effluent Box Culvert Chamber 63B' Chamber 63C' 358,800 4.153
Existing Effluent Box Culvert Chamber 17 Chamber 63B' 358,800 4.153
Section 5 Box Culvert Chamber B Chamber 17 358,800 4.153
Section 3 Box Culvert Chlorination Outlet Chamber B 1,440,000 16.667
Cross Section Invert Water . Water Level Depth Depth
o Width Hight Stream Level L Area Velleetyy Up Down (Up) (Down)
o (m) (m) () (m) @ | (m) () (m) (m)
Box 24 2.0 1 14.2 16.0 4.71 0.88 16.26 16.20 2.06 2.00
Box 24 2.0 1 14.2 406.0 4.71 0.88 16.43 16.26 2.23 2.06
Box 24 2.0 1 14.2 238.0 4.71 0.88 16.56 16.43 2.36 2.23
Box 2.4 2.0 1 14.2 69.0 4.71 0.88 16.64 16.56 2.44 2.36
Open 24 3.0 1 14.5 145.0 5.84 0.71 16.75 16.64 2.55 2.44
Open 7.0 3.0 1 14.5 639.0 17.97 0.93 16.92 16.75 2.72 2.55
Head Friction Loss (Manning Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sumof | Velocity Loss
(m) (m) (mz) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.06 0.015 6.4 4.7 0.73 0.00 1 1 0 1.5 0.882 0.06
0.17 0.015 6.6 4.7 0.71 0.11 1 1 0 1.5 0.882 0.06
0.13 0.015 6.8 4.7 0.69 0.07 1 1 0 1.5 0.882 0.06
0.08 0.015 7.0 4.7 0.68 0.02 1 1 0 1.5 0.882 0.06
0.11 0.015 73 5.8 0.80 0.02 2 2 1 33 0.711 0.09
0.17 0.015 12.1 18.0 1.48 0.07 1 1 2 2.1 0.927 0.09
New Effluent Culvert
Flow Allocation (Average flow base) 394,000 m’/d
Peak factor 1.2
Flow
Structure From To 3 3
(m’/d) (m’/d)
New Effluent Box Culvert Chamber 63D Barakart Drain 472,800 5472
New Effluent Box Culvert Chamber 63C Chamber 63D 472,800 5472
New Effluent Box Culvert Chamber 63B Chamber 63C 472,800 5472
New Effluent Box Culvert Chamber 44 Chamber 63B 472,800 5472
Section 4 Box Culvert Chamber A Chamber 44 472,800 5.472
Section 2 Box Culvert Chamber B Chamber A 1,081,200 5.472
Section 3 Box Culvert Chlorination Outlet Chamber B 1,440,000 16.667
Cross Section Invert i Water Velocity Water Level Depth Depth
Shape Width Hight Stream Level Area Up Down (Up) (Down)
(m) (m) (m) (m) (m’) (m/s) (m) (m) (m) (m)
Box 24 2.0 1 14.2 8.0 4.71 1.16 16.31 16.20 2.11 2.00
Open 2.7 2.3 1 142 399.0 5.85 0.94 16.48 16.31 2.28 2.11
Open 2.7 2.3 1 142 104.0 6.15 0.89 16.56 16.48 2.36 2.28
Box 2.7 2.3 1 14.2 224.0 6.12 0.89 16.70 16.56 2.50 2.36
Box 2.7 3.0 1 11.0 25.0 8.01 0.68 16.74 16.70 2.54 2.50
Open 5.7 3.0 1 14.5 99.0 14.45 0.38 16.76 16.74 2.56 2.54
Open 7.0 3.0 1 14.5 639.0 18.25 0.91 16.92 16.76 2.72 2.56
Head Friction Loss (M: Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sumof | Velocity Loss
(m) (m) (m’) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.11 0.015 8.8 4.7 0.54 0.01 1 1 0 1.5 1.162 0.10
0.17 0.015 7.1 5.9 0.82 0.10 1 1 0 1.5 0.935 0.07
0.08 0.015 7.3 6.1 0.84 0.02 1 1 0 1.5 0.890 0.06
0.14 0.015 10.0 6.1 0.61 0.08 1 1 0 1.5 0.894 0.06
0.04 0.015 114 8.0 0.70 0.00 1 1 0 1.5 0.683 0.04
0.02 0.015 10.8 144 1.34 0.00 1 1 1 1.8 0.379 0.01
0.16 0.015 123 18.3 1.49 0.07 1 1 2 2.1 0.913 0.09
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Proposed Effluent Culvert
Flow Allocation (Average flow base)

507,000 m%d

Peak factor 1.2
Flow
Structure From To 3 3
(m’/d) (m’/d)
Box Culvert Chamber 63C" Barakart Drain 608,400 7.042
Section 1 Box Culvert Chamber 63B" Chamber 63C" 608,400 7.042
Box Culvert Chamber A Chamber 63B" 608,400 7.042
Section 2 Box Culvert Chamber B Chamber A 1,081,200 12.514
Section 3 Box Culvert Chlorination Outlet Chamber B 1,440,000 16.667
Cross Section Invert Water . Water Level Depth Depth
o Width Hight Stream Level LT P Up Down (Up) (Down)
T m ) (m) (m) (m?) (ms) (m) (m) (m) (m)
Open 3.0 3.0 1 142 401.0 6.27 1.12 16.43 16.20 2.23 2.00
Open 3.0 3.0 1 142 98.0 6.87 1.02 16.57 16.43 237 2.23
Open 3.0 3.0 1 142 260.0 7.29 0.97 16.72 16.57 2.52 2.37
Box 5.7 3.0 1 11.0 99.0 17.01 0.74 16.77 16.72 2.57 2.52
Open 7.0 3.0 1 14.5 639.0 18.67 0.89 16.93 16.77 2.73 2.57
Head Friction Loss (M: Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sum of Velocity Loss
(m) (m) (mz) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.23 0.015 7.2 6.3 0.87 0.14 1 1 0 1.5 1.123 0.10
0.14 0.015 7.6 6.9 0.90 0.03 1 1 2 2.1 1.025 0.11
0.15 0.015 7.9 7.3 0.92 0.06 1 1 1 1.8 0.966 0.09
0.05 0.015 174 17.0 0.98 0.01 1 1 0 1.5 0.736 0.04
0.15 0.015 12.4 18.7 1.51 0.07 1 1 2 2.1 0.893 0.09
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B.3 Peak Flow 2 (PF=1.5)

1. Water Level at Barakat Drain

2. Result

‘Water Level at Barakat Drain
Remarks
(m)
Average Flow
Peak Flow 1 (PF=1.2) See Section A
Peak Flow 2 (PF=1.5) 16.50

EXEEE Flow Result: Water Level at Outflow Pit of Chlorination Tank (m)
Allocation
(m’/d) PF=1.0 PF=12 PF=1.5
Existing Channel Use 275,000 17.54
New Channel Use 360,000 17.52
Proposed Channel Use 565,000 17.54
Total /Average 1,200,000 17.53
3. Hydlauric Calculation
Existing Effluent Culvert
Flow Allocation (Average flow base) 275,000 m’/d
Peak factor 1.5
Flow
Structure From To 3 3
(m’/d) (m’/d)
Existing Effluent Box Culvert Chamber 63D’ Barakart Drain 412,500 4.774
Existing Effluent Box Culvert Chamber 63C' Chamber 63D’ 412,500 4.774
Existing Effluent Box Culvert Chamber 63B' Chamber 63C' 412,500 4.774
Existing Effluent Box Culvert Chamber 17 Chamber 63B' 412,500 4.774
Section 5 Box Culvert Chamber B Chamber 17 412,500 4.774
Section 3 Box Culvert Chlorination Outlet Chamber B 1,800,000 20.833
Cross Section Invert Water . Water Level Depth Depth
o Width Hight Stream Level L Area Velleetyy Up Down (Up) (Down)
o (m) (m) () (m) @ | (m) () (m) (m)
Box 24 2.0 1 14.2 16.0 4.71 1.01 16.59 16.50 2.39 2.30
Box 24 2.0 1 14.2 406.0 4.71 1.01 16.88 16.59 2.68 2.39
Box 24 2.0 1 14.2 238.0 4.71 1.01 17.09 16.88 2.89 2.68
Box 2.4 2.0 1 14.2 69.0 4.71 1.01 17.20 17.09 3.00 2.89
Box 2.4 3.0 1 14.5 145.0 7.11 0.67 17.30 17.20 3.10 3.00
Box 7.0 3.0 1 14.5 639.0 2091 1.00 17.54 17.30 3.34 3.10
Head Friction Loss (Manning Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sumof | Velocity Loss
(m) (m) (mz) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.09 0.015 8.8 4.7 0.54 0.01 1 1 0 1.5 1.014 0.08
0.29 0.015 8.8 4.7 0.54 0.22 1 1 0 1.5 1.014 0.08
0.21 0.015 8.8 4.7 0.54 0.13 1 1 0 1.5 1.014 0.08
0.12 0.015 8.8 4.7 0.54 0.04 1 1 0 1.5 1.014 0.08
0.10 0.015 10.8 7.1 0.66 0.03 2 2 1 33 0.671 0.08
0.24 0.015 20.0 20.9 1.05 0.13 1 1 2 2.1 0.996 0.11
New Effluent Culvert
Flow Allocation (Average flow base) 360,000 m’/d
Peak factor 1.5
Flow
Structure From To 3 3
(m’/d) (m’/d)
New Effluent Box Culvert Chamber 63D Barakart Drain 540,000 6.250
New Effluent Box Culvert Chamber 63C Chamber 63D 540,000 6.250
New Effluent Box Culvert Chamber 63B Chamber 63C 540,000 6.250
New Effluent Box Culvert Chamber 44 Chamber 63B 540,000 6.250
Section 4 Box Culvert Chamber A Chamber 44 540,000 6.250
Section 2 Box Culvert Chamber B Chamber A 1,387,500 6.250
Section 3 Box Culvert Chlorination Outlet Chamber B 1,800,000 20.833
Cross Section Invert i Water Velocity Water Level Depth Depth
Shape Width Hight Stream Level Area Up Down (Up) (Down)
(m) (m) (m) (m) (m’) (m/s) (m) (m) (m) (m)
Box 2.4 2.0 1 14.2 8.0 4.71 1.33 16.64 16.50 2.44 2.30
Box 2.7 2.3 1 14.2 399.0 6.12 1.02 16.90 16.64 2.70 2.44
Box 2.7 2.3 1 14.2 104.0 6.12 1.02 17.03 16.90 2.83 2.70
Box 2.7 2.3 1 14.2 224.0 6.12 1.02 17.21 17.03 3.01 2.83
Box 2.7 3.0 1 11.0 25.0 8.01 0.78 17.26 17.21 3.06 3.01
Box 5.7 3.0 1 14.5 99.0 17.01 0.37 17.28 17.26 3.08 3.06
Box 7.0 3.0 1 14.5 639.0 2091 1.00 17.52 17.28 3.32 3.08
Head Friction Loss (M: Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sumof | Velocity Loss
(m) (m) (m’) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.14 0.015 8.8 4.7 0.54 0.01 1 1 0 1.5 1.327 0.13
0.26 0.015 10.0 6.1 0.61 0.18 1 1 0 1.5 1.021 0.08
0.13 0.015 10.0 6.1 0.61 0.05 1 1 0 1.5 1.021 0.08
0.18 0.015 10.0 6.1 0.61 0.10 1 1 0 1.5 1.021 0.08
0.05 0.015 114 8.0 0.70 0.01 1 1 0 1.5 0.780 0.05
0.02 0.015 174 17.0 0.98 0.00 1 1 1 1.8 0.367 0.01
0.24 0.015 20.0 20.9 1.05 0.13 1 1 2 2.1 0.996 0.11
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Proposed Effluent Culvert

Flow Allocation (Average

565,000 m’/d

Peak factor 1.5
Flow
Structure From To 3 3
(m’/d) (m’/d)
Box Culvert Chamber 63C" Barakart Drain 847,500 9.809
Section 1 Box Culvert Chamber 63B" Chamber 63C" 847,500 9.809
Box Culvert Chamber A Chamber 63B" 847,500 9.809
Section 2 Box Culvert Chamber B Chamber A 1,387,500 16.059
Section 3 Box Culvert Chlorination Outlet Chamber B 1,800,000 20.833
Cross Section Invert Water . Water Level Depth Depth
o Width Hight Stream Level LT P Up Down (Up) (Down)
T m ) (m) (m) () (ms) (m) (m) (m) (m)
Open 3.0 3.0 1 142 401.0 7.29 1.35 16.82 16.50 2.62 2.30
Open 3.0 3.0 1 142 98.0 8.04 1.22 17.01 16.82 2.81 2.62
Open 3.0 3.0 1 142 260.0 8.61 1.14 17.21 17.01 3.01 2.81
Box 5.7 3.0 1 11.0 99.0 17.01 0.94 17.30 17.21 3.10 3.01
Box 7.0 3.0 1 14.5 639.0 20.91 1.00 17.54 17.30 3.34 3.10
Head Friction Loss (M: Equation) Other Loss (Duarcy-Weisbach Equation)
Loss n WL WA R Loss Inflow Outflow Bend Sum of Velocity Loss
(m) (m) (mz) (m) (m) (0.5) (1.0) (0.3) Constant (m/s) (m)
0.32 0.015 7.9 7.3 0.93 0.18 1 1 0 1.5 1.346 0.14
0.19 0.015 8.4 8.0 0.96 0.03 1 1 2 2.1 1.220 0.16
0.20 0.015 8.8 8.6 0.98 0.08 1 1 1 1.8 1.139 0.12
0.09 0.015 174 17.0 0.98 0.02 1 1 0 1.5 0.944 0.07
0.24 0.015 20.0 209 1.05 0.13 1 1 2 2.1 0.996 0.11

Appendix 3-8




C. Proposed Sewage Treatment Facility

1. Chrolination Tank

+17.57m
+17.51m GL +18.50m
I V+17.47m -
v | 1
== A |
(1) Design Flow
Q (m’/d) Q (m’/s) Remarks
Average Flow 1,200,000 13.889
Peak Flow 1 (PF=1.2) 1,440,000 16.667 PF=1.2
Peak Flow 2 (PF=1.5) 1,800,000 20.833 PF=1.5
(2) Start Point of Effluent Channel (m)
Water Level at
Effluent Remarks
Channel
Average Flow 16.60
Peak Flow 1 (PF=1.2) 16.92
Peak Flow 2 (PF=1.5) 17.53
(3) Outflow Weir
Width 37.0 m
Number of Weir 1 nos
Margin 02 m
Weir Level 17.12 m
(m)
Weir Level OBeeth’lﬂ(zw wgz;ll‘;::’;tm Remarks
Average Flow 17.12 035 17.47 Francis Equation
Peak Flow 1 (PF=1.2) 17.12 0.39 17.51 =184
Peak Flow 2 (PF=1.5) 17.12 0.45 17.57
(4) Outflow Gate
Gate Width 1.8 m
Gate Hight 27 m
Number of Gate 6 nos
(m)
Water Level at Loss at Water Level at Remarks
Outflow Pit Gate Tank
Average Flow 17.47 0.01 17.48 . .
Peak Flow 1 (PF=1.2) 17.51 0.02 1753 D my'we?ff%h Equation
Peak Flow 2 (PF=1.5) 17.57 0.03 17.60 -
(4) Chlorination Tank
Width of Channel 5.0 m
Depth 3.0 m
Length 90 m
Number of Tank 3
Capacity 4,050 m’
Detension Time (Ave) 4.9 min
(m)
Water Level Water Level
(o siem) Loss at Tank (i) Remarks
Average Flow 17.48 0.01 17.49 Manning Equation
Peak Flow 1 (PF=1.2) 17.53 0.02 17.54 1=0.015
Peak Flow 2 (PF=1.5) 17.60 0.03 17.63
(5) Inflow Gate
Gate Width 1.8 m
Gate Hight 27 m
Number of Gate 6 nos
(m)
Water Level Loss at Water Level
Remarks
(down stream) Gate (up stream)
Average Flow 17.49 0.01 17.50 . .
Peak Flow 1 (PF=1.2) 17.54 0.02 1756] D my'we?ff%h Equation
Peak Flow 2 (PF=1.5) 17.63 0.03 17.65 -
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2. Channel (from Final Settling Tank to Chlorination Tank)

i 5
%9m | |s19m |
206m
[ |
| |
368m
! J | 7 302m
I 800,000 m*/d Facility l 400,000 m*/d Fac1lity
i i 1 '
- - I_I 1L4) 8
230m I 142m 7m
A. Channel for 800,000 m'/d Facility
(1) Design Flow (m’/d)
Section 1 2 3 4
Number of Contributing FST 1 2 4 8
Average Flow 50,000 100,000 200,000 400,000
Peak Flow 1| (PF=1.2) 60,000 120,000 240,000 480,000
Peak Flow 2 (PF=1.5) 75,000 150,000 300,000 600,000
(2) Cross Section and Length
Section 1 2 3 4
Shape Pipe Box Box Box
Width / Diameter (m) 1.0 2.0 2.0 3.0
Hight (m) 2.0 2.0 2.0
Water Area (m?) 0.8 39 39 59
Length (m) 189 368.0 230.0 142.0
(3) Friction Loss (m, m/s)
Section 1 2 3 4 Total Remarks
Maninng's N 0.015 0.015 0.015 0.015
Hydraulic Radius 0.39 0.49 0.49 0.59
Velocity (Average) 0.74 0.30 0.59 0.78
Velocity (Peak 1) 0.88 0.36 0.71 0.94 Manning Equation
Velocity (Peak 2) 1.11 0.44 0.89 1.18 n=0.015
Friction Loss (Average) 0.01 0.02 0.05 0.04 0.11
Friction Loss (Peak 1) 0.01 0.03 0.07 0.06 0.16
Friction Loss (Peak 2) 0.02 0.04 0.11 0.09 0.26
(4) Inflow and Outflow Loss (m)
Section 1 2 3 4 Total Remarks
Inflow Loss (f=0.5) 1 1 2 1
Outflow Loss (f=1.0) 1 1 2 1
Total of f Value 1.5 1.5 3.0 1.5 Darcy-Weisbach Equation
Loss (Average) 0.04 0.01 0.05 0.05 0.15 f=1.0
Loss (Peak 1) 0.06 0.01 0.08 0.07 0.21
Loss (Peak 2) 0.09 0.02 0.12 0.11 0.33
(5) WaterLevel at Outflow Pit of Final Settling Tank (m)
Water Level Friction Loss Inflow and | Water Level at
at Choli. Tank Outflow Loss Outflow Pit
Average Flow 17.50 0.11 0.15 17.76
Peak Flow 1 (PF=1.2) 17.56 0.16 0.21 17.94
Peak Flow 2 (PF=1.5) 17.65 0.26 0.33 18.24
B. Channel for 400,000 m’/d Facility
(1) Design Flow (m3/d)
Section 5 6 7 8
Number of Contributing FST 1 2 6 8
Average Flow 50,000 100,000 200,000 400,000
Peak Flow 1 (PF=1.2) 60,000 120,000 240,000 480,000
Peak Flow 2 (PF=1.5) 75,000 150,000 300,000 600,000
(2) Cross Section and Length
Section B 6 7 8
Shape Pipe Box Box Box
Width / Diameter (m) 1.0 2.0 3.0 3.0
Hight (m) 2.0 3.0 3.0
Water Arca (m?) 0.8 3.9 8.9 8.9
T enoth (m) 1R0 2060 070 2270
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(3) Friction Loss (m, m/s)

Section 5 6 7 8 Total Remarks
Maninng's N 0.015 0.015 0.015 0.015
Hydraulic Radius 0.39 0.49 0.74 0.74
Velocity (Average) 0.74 0.30 0.26 0.52
Velocity (Peak 1) 0.88 0.36 0.31 0.62 Manning Equation
Velocity (Peak 2) 1.11 0.44 0.39 0.78 n=0.015
Friction Loss (Average) 0.01 0.01 0.01 0.02 0.05
Friction Loss (Peak 1) 0.01 0.02 0.01 0.03 0.07
Friction Loss (Peak 2) 0.02 0.02 0.02 0.05 0.10
(4) Inflow and Outflow Loss (m)
Section 5 6 7 8 Total Remarks
Inflow Loss (f=0.5) 1 1 2 1
Outflow Loss (f=1.0) 1 1 2 1
Total of f Value 1.5 1.5 3.0 1.5 Darcy-Weisbach Equation
Loss (Average) 0.04 0.01 0.01 0.02 0.08 =1.0
Loss (Peak 1) 0.06 0.01 0.01 0.03 0.11
Loss (Peak 2) 0.09 0.02 0.02 0.05 0.18
(5) WaterLevel at Outflow Pit of Final Settling Tank
Water Level Friction Loss Inflow and | Water Level at
at Choli. Tank Outflow Loss | Outflow Pit
Average Flow 17.50 0.05 0.08 17.63
Peak Flow 1 (PF=1.2) 17.56 0.07 0.11 17.74
Peak Flow 2 (PF=1.5) 17.65 0.10 0.18 17.93
3. Final Settling Tank
+17.51m
+17.51m
GL +18.50m _ V+17.51m
Sl ——— i
(1) Design Flow (per Tank)
Q (m*/d) Q (m’/s) Remarks
Average Flow 50,000 0.579
Peak Flow 1 (PF=1.2) 60,000 0.694 PF=1.2
Peak Flow 2 (PF=1.5) 75,000 0.868 PF=1.5
(2) Overflow Trough
Inner Diameter 51.0 m
Trough Diameter 50.0 m
Half length of Trough 78.5 m
Trough Width 1.0 m
Inver Level of Trough 17.94 m
at Down stream of Trough at Upstream of Trough Remarks
Water Depth | Water Level | Water Depth | Water Level
Average Flow 0.20 18.14 0.29 18.23 Free flow
Peak Flow 1 (PF=1.2) 0.23 18.17 0.33 18.27
Peak Flow 2 (PF=L.5) 0.30 18.24 0.43 18.37 Plug Flow
(3) Overflow Weiar (Triangle Weir)
Overflow Weiar (Triangle Weir, 90-deg, 0.2m in pitch)
Diameter of Overflow Trough 50 m
Number of Weir Row 2 nos
Total Length of Weir 314 m
Number of Weir Row 1,570 nos/tank
Margin 0.10
Weir level 18.47 m
Flow per each Weir (m*/s) [?efﬂr?:[:) Remarks
Average Flow 0.00037 0.037 q'=(1.334+0.0205/(h)0.5) x h"(5/2)
Peak Flow 1 (PF=1.2) 0.00044 0.040 h: 0.044 m
Peak Flow 2 (PF=1.5) 0.00055 0.044 q: 0.000581424 m’/s
(3) Water Level at Final Settling Tank (m)
. Overflow Water Level
Weir Level Depth at FST
Average Flow 18.47 0.04 18.51
Peak Flow 1 (PF=1.2) 18.47 0.04 18.51
Peak Flow 2 (PF=1.5) 18.47 0.04 18.51
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4. Pipe from FST Distribution Tank to FST

(1) Design Flow (per one FST)
Design flow includes return sludge flow which is 50% of average flow.
Sewage Return Sludge Total
(m’/d) (m’/d) (m’/d) (m’/s)
Average Flow 50,000 25,000 75,000 0.868
Peak Flow 1 (PF=1.2) 60,000 25,000 85,000 0.984
Peak Flow 2 (PF=1.5) 75,000 25,000 100,000 1.157
(2) Losses in Pipe (m)
Diameter Length fiocucs IOt Remarks
Loss Loss
Average Flow 1.2 49.0 0.03 0.05 . .
Ma Equat =0.015
Peak Flow | (PF=1.2) 12 49.0 0.04 0.06 Dt e s L5
Peak Flow 2 (PF=1.5) 1.2 49.0 0.06 0.08 Y i q -
(3) Water Level at Outflow Pit of FST Distribution Tank
Water Level Friction Inflow-Outflow Wa‘t < L e‘(el at
at FST Loss Loss Ditituties
Tank Pit
Average Flow 18.51 0.03 0.05 18.58
Peak Flow 1 (PF=1.2) 18.51 0.04 0.06 18.61
Peak Flow 2 (PF=1.5) 18.51 0.06 0.08 18.65
5. Distribution Tank for Final Settling Tank
+18.85m (weir’
+19.14m
+19.11m
V+19.09m GL +18.50m
— E—
(1) Design Flow (per one FST)
Design flow includes return sludge flow which is 50% of average flow.
Sewage Return Sludge Total
(m*/d) (m/d) (m’/d) (m'/s)
Average Flow 50,000 25,000 75,000 0.868
Peak Flow 1 (PF=1.2) 60,000 25,000 85,000 0.984
Peak Flow 2 (PF=1.5) 75,000 25,000 100,000 1.157
(2) Distribution Weir
Weir Width 40 m
Margin 02 m
Weir Level 18.85 m
(m)
Overfl Water Level at
Weir Level Vertiow Distribution Remarks
Depth
Tank
Average Flow 18.85 0.24 19.09 Francis Equation
Peak Flow 1 (PF=1.2) 18.85 0.26 19.11 c;l 24
Peak Flow 2 (PF=1.5) 18.85 0.29 19.14 i
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6. Channel from Outflow Pit of Aeration Tank to Distribution Tank for FST

75m

(1) Design Flow (per one Aeration Tank)

(2) Channel

(3) Water L

Design flow includes return sludge flow which is 50% of average flow.

7. Aeration Tank

(2) Outflow

Sewage Return Sludge Total
(m’/d) (m’/d) (m’/d) (m’/s)
Average Flow 200,000 100,000 300,000 3.472
Peak Flow 1 (PF=1.2) 240,000 100,000 340,000 3.935
Peak Flow 2 (PF=1.5) 300,000 100,000 400,000 4.630
from Outflow Pit of Aeration tank to Distribution Tank for FST (m)
Width Hight Length i R Oty Remarks
Loss Loss
Average Flow 2.0 2.0 75.0 0.01 0.06 . . _
Peak Flow | (PF=1.2) 20 2.0 75.0 0.02 0.07 D:f'f{;‘]‘;ig::‘;“é"':’a‘fmg'oflj 5
Peak Flow 2 (PF=1.5) 2.0 2.0 75.0 0.02 0.10 i quation, 171
vel at Qutflow Pit of Aeration Tank (m)
Wa}er L e‘(el at Friction T Water Level at
Distribution Outflkow .
Loss Outflow Pit
Tank Loss
Average Flow 19.09 0.01 0.06 19.16
Peak Flow 1 (PF=1.2) 19.11 0.02 0.07 19.20
Peak Flow 2 (PF=1.5) 19.14 0.02 0.10 19.27
+19.47m (weir)
+19.62m
+19.61m
+19.1
. V+19.60m GL +18.50m
1
(1) Design Flow (per one Aeration Tank)
Design flow includes return sludge flow which is 50% of average flow.
Sewage Return Sludge Total
(m’/d) (m’/d) (m’/d) (m’/s)
Average Flow 200,000 100,000 300,000 3.472
Peak Flow 1 (PF=1.2) 240,000 100,000 340,000 3.935
Peak Flow 2 (PF=1.5) 300,000 100,000 400,000 4.630
Weir
Weir Width 10.0 m
Number of Weir 4 nos
Total Weir Width 40.0 m
Margin 02 m
Weir Level 1947 m
. Overflow Water Level at
Weir Level Depth AT Remarks
Average Flow 19.47 0.13 19.60 Francis Equation
Peak Flow 1 (PF=1.2) 19.47 0.14 19.61 ol 24
Peak Flow 2 (PF=1.5) 19.47 0.16 19.62 )
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(3) Inflow Gate

A. Channel

(1) Design F

B. Channel

(1) Design F

(2) Pipe fron

Width 2.0 m
Hight 2.0 m
Number of Gate 2 nos
(m)
Water Level at
XJ:::;;:\_SH:: Loaa at Gate | Inflow Pit of Remarks
Aeration Tank
Average Flow 19.60 0.01 19.61 ) - .
Peak Flow 1 (PF=1.2) 19.61 0.01 19.62] Dy W“f”:bfcoh Equation
Peak Flow 2 (PF=1.5) 19.62 0.02 19.64 )
8. Pipe from Distribution tank to Aeration Tank
81m
‘M
800,000 m/d Facility 400,000 m*/d Facility
for 800,000 m*/d Facility
ow per 1/2 of Aeration Tank
Q (m’/d) Q (m¥s)
Average Flow 100,000 1.157
Peak Flow 1 (PF=1.2) 120,000 1.389
Peak Flow 2 (PF=1.5) 150,000 1.736
(2) Pipe from Distribution tank to Aeration Tank (m)
Diameter Length L | e Ol Remarks
Loss Loss
Average Flow 1.5 134.0 0.05 0.05 . . _
Peak Flow 1 (PF=1.2) 15 134.0 0.07 0.07 Da’:ﬁ‘"‘_‘&‘;’fsgj:}f‘é"';’q:O?I'Offl s
Peak Flow 2 (PF=1.5) 1.5 134.0 0.11 0.10 Y duation, =1
(3) Water Level at Outflow Pit of Distribution Tank (m)
Water Level at
VIR LeYel a Friction Inflow-Outflow | Inflow Pit of
Inflow Pit of Lo
Acration Tank Loss Loss Distribution
Tank
Average Flow 19.61 0.05 0.05 19.70
Peak Flow 1 (PF=1.2) 19.62 0.07 0.07 19.76
Peak Flow 2 (PF=1.5) 19.64 0.11 0.10 19.85
for 400,000 m*/d Facility
ow per 1/2 of Aeration Tank
Q (m’/d) Q (m¥/s)
Average Flow 100,000 1.157
Peak Flow 1 (PF=1.2) 120,000 1.389
Peak Flow 2 (PF=1.5) 150,000 1.736
Distribution tank to Aeration Tank (m)
Diameter Length Friction Inflow-Outflow Remarks
Loss Loss
Average Flow 1.5 81.0 0.03 0.05 . . _
Peak Flow 1 (PF=1.2) 15 81.0 0.04 0.07 Da’:ﬁ‘"‘_‘&‘;’fsgj:}f‘é"';’q:O?I'Offl s
Peak Flow 2 (PF=1.5) 1.5 81.0 0.06 0.10 Y duation, =1
(3) Water Level at Outflow Pit of Distribution Tank (m)
Water Level at
ety Le\fel a Friction Inflow-Outflow | Inflow Pit of
Inflow Pit of Lo
. Loss Loss Distribution
Aeration Tank
Tank
Average Flow 19.61 0.03 0.05 19.68
Peak Flow 1 (PF=1.2) 19.62 0.04 0.07 19.73
Peak Flow 2 (PF=1.5) 19.64 0.06 0.10 19.81

Appendix 3-14




9. Distribution Tank

+20.05m (weir’

(2) Distribution Weir

(1) Design F

(2) Channel

(3) Water L

+20.44m
+20.39m
V+20.35m
GL +18.50m
(1) Design Flow per 1/2 of Aeration Tank
Q (m’/d) Q (m's)
Average Flow 100,000 1.157
Peak Flow 1 (PF=1.2) 120,000 1.389
Peak Flow 2 (PF=1.5) 150,000 1.736
Weir Width 39 m
Margin 02 m
Weir level 20.05 m
(m)
Water Level at
Weir Level O Distribution Remarks
Depth
Tank
Average Flow 20.05 0.30 20.35 Francis Equation
Peak Flow 1 (PF=1.2) 20.05 0.33 20.39 1 24
Peak Flow 2 (PF=1.5) 20.05 0.39 20.44 )
10. Channel from Connection Point of Existing Facility to Distribution Tank
L To 400,000 m*/d Facility
678m
To 800,000 m*/d Facility
460m ‘
A. Channel for 800,000 m*/d Facility
OW
Q (m’/d) Q(m¥s)
Average Flow 800,000 9.259
Peak Flow 1 (PF=1.2) 960,000 11.111
Peak Flow 2 (PF=1.5) 1,200,000 13.889
from Connection Point of Existing Facility to Distribution Tank (m)
Width Hight Length B [T e e Remarks
Loss Loss
Average Flow 5.0 2.0 460.0 0.09 0.10 1 . _
Peak Flow | (PF=1.2) 5.0 2.0 460.0 0.13 0.15 Dare -Weis’lf::lj[]iiotaltliog.ofljl s
Peak Flow 2 (PF=1.5) 5.0 2.0 460.0 0.20 0.24 y-wers quation, -
vel at Connecting Point (m)
Water level at
Wa.ter_L Ve e Friction Inflow-Outflow [ Outflow Pit of
Distribution o
Tank Loss Loss Connection
Chamber
Average Flow 20.35 0.09 0.10 20.54
Peak Flow 1 (PF=1.2) 20.39 0.13 0.15 20.67
Peak Flow 2 (PF=1.5) 20.44 0.20 0.24 20.87
(4) Gate at Connection Chamber
Width 25 m
Hight 25 m
Number of Gate 2 nos
(‘)’ﬁz:::‘l;i Z;, Water level at
o Gate Loss Connecting Remarks
Connection Point
Chamber
Average Flow 20.54 0.03 20.57 . .
Peak Flow 1 (PF=1.2) 20.67 0.04 07| P my’wc'i’f%h Equation
Peak Flow 2 (PF=1.5) 20.87 0.06 20.94 :

Water level at connection Chamber (#39) is +21.10m according to hydraulic profile drawing of "new facility".
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B. Channel for 400,000 m’/d Facility

(1) Design Flow
Q (m'd) Q (m’s)
Average Flow 400,000 4.630
Peak Flow 1 (PF=1.2) 480,000 5.556
Peak Flow 2 (PF=1.5) 600,000 6.944

(2) Channel from Connection Point of Existing Facility to Distribution Tank

. . Friction Inflow-Outflow
Width Hight Length Loss Loss Remarks
Average Flow 4.0 2.0 678.0 0.05 0.04 . .
M Equat =0.015
Peak Flow 1 (PF=1.2) 4.0 2.0 678.0 0.07 0.06 Dma‘_l&’;ib;*:féoi’a:m s
Peak Flow 2 (PF=L.5) 4.0 2.0 678.0 0.11 0.09 Y duation, =1
(3) Water Levela at Connecting Point (m)

Water level at

Water Level at Freien Inflow-Outflow | Outflow Pit of

Distribution

Loss Loss Connection
e Chamber
Average Flow 20.35 0.05 0.04 20.44
Peak Flow 1 (PF=1.2) 20.39 0.07 0.06 20.52
Peak Flow 2 (PF=1.5) 20.44 0.11 0.09 20.65

Water level at lift-up pumpis +20.79m according to hydraulic profile drawing of "existing facility".
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Design Calculations of Activated Sludge WWTP

1  DESIGN PARAMETERS AND CRITERIA

1.1 Wastewater Quantity and Characteristics

Average daily flow 0. =| 1,200,000 | m*d
Peak flow O = 0| m¥d
BOD concentration = 310 | mg/L
SS concentration = 360 | mg/L
1.2 Pollutants Removal Efficiencies
BOD concentration including sidestream flow = 310 | mg/L
BOD concentration treated with primary system = 155 ] mg/L
BOD removal efficiency with primary system = 501 %
BOD removal efficiency with secondary system = 85| %
Overall BOD removal efficiency = 931 %
SS concentration including sidestream flow = 360 | mg/L
SS concentration treated with primary system = 144 | mg/L
SS removal efficiency with primary system = 60| %
SS removal efficiency with secondary system = 85| %
Overall SS removal efficiency = 941 %
1.3 Effluent Qualities
BOD concentration = 231 mg/L
SS concentration = 221 mg/L
1.4 Component Facilities
(a) Aeration Tank
MLSS concentration = 2,000 mg/L
Dissolved oxygen in mixed liquor = 20| mg/L
Hydraulic retention time (HRT) = 451 hr
Solids content in return sludge = 06| %
Return sludge ratio = 46| %
Oxygen required to remove BOD = 0.6| kgO,/kgBOD
Oxygen required for endogenous = 0.10 | kgO,/MLVSS/day
(b) Final Clarifiers
Hydraulic overflow rate = 25| m’m*d
Hydraulic retention time = 35| hr
Effective depth = 35| m
Weir overflow rate = 150 | m*/mv/d or lower
Free board = 0.5| m or more
Excess sludge solids concentration = 06| %
(c) Disinfection
Maximum Chlorine dosing rate = 15.0| mg/L
Average Chlorine dosing rate = 50| mg/L
Chlorine contact time = 5.0 | minutes
(d) Sludge Lagoon
Drying period in summer = 25| days
Drying period in winter = 40 | days
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2

DESIGN CALCULATIONS OF WATER TREATMENT FACILITIES

2.1 Aeration Tank

(1) Design Bases
Design flow Q,= 1,187,040 m’d
BOD concentration Cgop,in= 155 mg/L
S-BOD concentration (= 66.7%) Cgs.pop, in= 103 mg/L
SS concentration Css,in— 144 mg/L
MLSS concentration X= 2,000 mg/L
HRT (Hydraulic retention time) 0= 4.5 hour

(2) Check for effluent Qualities
The volume of waste sludge can be estimated by the following equation:
0,-X, = (@ Cspopin+b*Cssim-¢0"X)0,
where,
0, - Excess sludge volume (m3/d)
X, : Average solids concentration of waste sludge
Q. - Inflow rate to reactor basins
X : MLSS concentration in reactor basins
Cs.pop, in - Influent S-BOD concentration to reactor basins
Cgss in - Influent SS concentration to reactor basins
a : Biomass yield coefficient of S-BOD (0.4 ~0.6)

b : Biomass yield coefficient of SS 0.9~1.0)
¢ : Sludge reduction coefficient due to endogenous respiration
of micro-organisms (0.03 ~0.05)

6 : Hydraulic retention time (HRT) in reactors
0, X, = 205912 kg/d

SRT of reactor can be estimated by the following equation:
SRT = 0+X/(a Cspopint b Cgsim-c"0-X)
SRT = 2.2 d

C-BOD of effluent qualities can be estimated by the following equation:

Cenop =  10.42*SRT*Y (15°C < Lowest =18°C <20C)
Ccop = 7.0 mg/l
Cupop = 210 mgl
Cesop =  9.75*SRT " (20°C < Average =23°C <25°C)
CC-BOD = 58 mg/l
Cpop = 17.4 mg/l
Cepop =  11.54*SRT*™ (25°C < Highest =29°C)
Cc.gop = 6.5 mg/l
Cypop= 195 mgl

Nitration can be estimated by the following equation:
Required SRT = 20.65*exp(-0.0639* Temperature)
Highest Sewage Temperature
= 32 d > 22
Therefore, nitration is not expected to occur.

(3) Tank Dimensions

Tank width W= 10.0 m
Tank effective depth d= 6.0 m
Tank cross sectional area A= 6.0 x 10
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57.5 m?

Number of tanks n = 4 tanks x 6 clusters =
Capacity of each tank V.= 222570/24 = 9274 m’
Tank length 9,274/ 57.5 = 1613 m —
Tank Shape and Dimensions
Width 10.0 m
Depth 6.0 m
Tank capacity 9,315 m’
Tank length 162 m 54mL x 3lines
No. of tank units and clusters 4 tanks x 6 clusters
Check actual aeration time under the average daily flow rate condition.
Tank capacity V= 575 x 162 x 24 = 223,560 m
Aeration time T,= 223,560 x 24 / 1,187,040 =45 hr
BOD to SS Loads : Lggp,x (kg BOD / kgMLSS - d)
Lgop,/x Qin * Cpopin/ X+ V
Lgop/x= 0.41 kg BOD/kgMLSS -d
BOD to Volume Loads : Lygp,v (kg BOD / m’ +d)
Lgop /v Qin * CBOD,in A% *10-3
Lgop/v= 0.82 kgBOD/m3/d
2.2 Final Clarifier
(1) Tank Dimensions
Design flow rate O 1,187,040 m*/d
Hydraulic overflow rate = 25 m*/m*/d
Total number of clarifiers n= 24 units 6 clusters x
Hydraulic load on each basin is = 1,187,040 /24 = 49,460 m 3d
Required tank surface area A= 49,460 /25 = 1,978 m?
(2) Tank Geometry
Internal diameter D= 51.0 m
Effective depth d= 3.5 m
Number of basins n= 24 units
Surface area of each tank A, = 2,043 m’
Hydraulic capacity of a tank V5= 7,151 m’
(3) Check for Hydraulic Conditions
HRT for design flow Tw= 7,151 x 24/ 49,460 = 35 hr
HRT for peak flow Ton = 7,151 x 24/ 74,460 =23 hr.
Overflow rate for design flow O = 49,460 /2043 = 242  m*m’d
Overflow rate for Peak flow O, = 74460 /2043 = 364 m’m’d
Tank Shape and Dimensions
Internal diameter 51.0 m
Efficient depth 35 m
Tank capacity 7,151 m’
No. of tank units and clusters 4 tanks x 6 clusters
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2.3 Chlorine Contact Tank

(1) Tank Dimension

Design flow = 1,156,964 m*/d
Chlorine contact time = 5 minutes
Required tank capacity = 1,156,964 /1,440 x 5 = 4,017
Channel width: = 5.0 m
Effective depth: = 3.0 m
Tank length: = 4,017 / 5.0/ 3.0 = 267.8
Number of tanks = 3 tanks
Length channel = 89 m/tanks
No. of lines 30 mx 3 lines
Capacity of Tank = 1,350 m’
(2) Check for Contact Time
Contact time for design flow Tw= 1,350 x 1440 /385,655 = 5.0
Contact time for peak flow T = 1,350 x 1440 /585,655 = 3.3
Tank Shape and Dimensions
Width 5.0 m
Depth 3.0 m
Tank capacity 1,350 m”
Tank length 90 m 30mL x 3lines
No. of tank units 3 tanks
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DESIGN CALCULATION OF REQUIRED AERATION

3.1 AOR (Actual Oxygen Requirement) for Aeration Tank

Required oxygen O, for aeration is estimated as:
AOR = OD, + OD, + OD;
where
OD ; = Oxygen required for BOD oxygenation (kg/day)
OD , = Oxygen required for endogenous respiration (kg/day)
OD ; = Oxygen to be utilized for maintaining required dissolved oxygen level (kg/day)

3.2 Oxygen for BOD Oxidation, OD, (cell synthesis)

OD ;= A x (kgO,/kg BOD)x BOD removed (kg BOD/day)
where

A = Oxygen required to remove BOD (kgO ,/kgBOD, 0.5~0.7)
= 0.6 kgO,/kgBOD
0 = 1,187,040 m*/d
BOD = 155 - 23 = 132 mgL
OD,= 06 x 0 x 132x 107
= 0.079 Q kgO,/d

3.3 Oxygen for Endogenous Respiration OD,

OD,= B (kgO,/kg MLVSS/day) x V, (m3) x MLVSS (kg MLVSS/m3)
where
B = Oxygen required for endogenous respiration per MLVSS (kgO ,/MLVSS/day, 0.05~0.15)
= 0.1 kgO,/MLVSS/day
V4 = Capacity of aerobic zone of reactor 4.5 +24 = 0.188 Q (m*)
MLVSS/MLSS = 0.8
OD,= 0.1 x 0.188 x Q x 2,000 x 10°x 0.8
= 0.030 Q kgO,/d

3.4 Oxygen for Maintaining Dissolved Oxygen Level OD ;

OD; = Co4 x (O +0r ) x 107 (kg BOD/day)
where
Co4 = Dissolved oxygen concentration in tank 2.0 mg/L
Or = Returned sludge =046 x Q

OD;= 20 x(Q+0r)x 107
0.003 x O kgO,/d

3.5 Total AOR

AOR = 0D1+ 0D2+ 0D3
- 0079 O + 0030 O + 0003 Q
= 0.112 O(kgO,/d)

3.6 SOR (Standard Oxygen Requirement) for Aeration Tank
Required oxygen O, for aeration in the condition (clean water, 20" Cand 1atm) is estimated as:

AORXCswxy 101.3
TT=207 — x
1.024" xa (BxCsxy—Cpa) P

SOR=

where
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Csw = Oxygen saturation concentration in clean water at temperature at 20 °C

8.8 mg/L
Cs = Oxygen saturation concentration in clean water at temperature at T 'C

9.8 mg/L

o = Correction Factor 0.83

p = Correction Factor 0.95

y = Correction Factor for CS by Water Depth

Y = 1+(h/2)/10.332 1.276

H = water depth 5.7 m

P = Atmospheric Factor 101.3 kPa

T = Minimum Temperature of Waste Water 18 C

SOR= 192,936 kgO2/d

3.7 Aeration Requirement

Oxygen transfer efficiency of aerator is estimated as:
Ea= Ea(5.0) —6.0 ( 5—H)
where
Ea= Oxygen transfer Efficiency in clean Water
Ea(5.0)= Oxygen transfer Efficiency in clean Water at Sm depth

31 %
Ea= 352 %
Required total air demand (GS) for aeration is estimated as:
GS= SORXx(273+20)
Eax10”xpx0wx273x60%24
where
p= Air Density 1.292 kg/Nm3

Ow= Oxygen Weight per Unit Air 0.232 kg-O2/kg-air
GS= 1,366 m’/min
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4  DESIGN CALCULATIONS OF SLUDGE TREATMENT FACILITIES
4.1 Design Bases

(1) Raw Sludge from Abu Rawash WWTP
1,200,000 x 360 x 10° x 0.60
259,200 kg/d

2.0 %
259,200 / 10/ 2.0

Sludge solids production =

Solids concentration of sludge =
12,960 m*/d

Raw sludge generation =

(2) Mixed Sludge from Zenein WWTP
100,000 kg/d
1.0 %
100,000 / 10/ 1.0

Sludge solids production =
Solids concentration of sludge =

Mixed sludge generation = 10,000 m /d
(3) Waste Sludge from Abu Rawash WWTP
The volume of waste sludge can be estimated by the following equation:
0, Xy = (aCspopintb Cssm-c0-X)0,
where,
0, - Excess sludge volume (m3/d)
0.6 %
1,187,040 m’/d
2,000 mg/L
103 mg/L
144 mg/L
0.5 mg MLSS/mg BOL

X, : Average solids concentration of waste sludge =

Q.. - Inflow rate to reactor basins =

X : MLSS concentration in reactor basins =

Cs.pop, in - Influent S-BOD concentration to reactor basins =
Cs i - Influent SS concentration to reactor basins =
a : Biomass yield coefficient of S-BOD (0.4 ~0.6) =

b : Biomass yield coefficient of SS (0.9~1.0) = 0.95 mg MLSS/mg SS
¢ : Sludge reduction coefficient due to endogenous respiration
of micro-organisms (0.03 ~0.05) = 0.04 L/d
6 : Hydraulic retention time (HRT) in reactors = 4.5 day
0,X, = 205912 kgd
Sludge solids in effluence flow = 1,156,964 x22 x 10°= 25453 kg/d
Sludge solids production = 180,459 kg/d
Solids concentration of sludge = 0.6 %
Waste sludge generation = 180,459 / 10/ 0.6 = 30,076 m*/d
4) Return Sludge
Sludge return ratio = 46 %
Return sludge volume = 1,187,040 x 0.46 = 550,787 m’/d =382 m*/min.

4.2 Sludge Transfer

(1) Design Bases (Raw and Waste Sludge of Abu Rawash WWTP and Mixed Sludge of Zenein WWTP)
Input sludge solids = 539,659 kg/d
Input sludge Volume = 53,036 m’/d
Input sludge solids concentration = 1.0 %
(2) Existing Sludge Pump
Capacity = 22.8 m3/min
Head working range = 75-85 m

Number of pups

= 2 sets (Two pumps is one set connected directly)
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(3) Additional Sludge Pump
Existing Capacity

32,832 m3/d (as one set is standby)
< 53,036 m’/d

Existing + Additional (1) Capac: = 65,664 m3/d (as one set is standby)
> 53,036 m’/d

Specification of Sludge transfer Pump

Type Horizontal Shaft Mixed Flow Pump
Pump Capacity 22.8 m3/min

Total head 80 m

Motor Output 450.0 kW

Quantity 2 unit

4.3 Sludge Lagoon

(1) Design Bases
Input sludge solids = 539,659 kg/d
Input sludge Volume = 53,036 m’/d
Input sludge solids concentration = 1.0 %
Required drying period in summe = 25 days
Required drying period in winter = 40 days
Depth of sludge = 0.5 m
Required lagoon area in summer = 265.2 ha
Required lagoon area in winter = 4243 ha
Existing lagoon area = 241.5 ha
Additional lagoon area = 182.8 ha

Shape and Dimensions

Type Sludge lagoon

Depth of sludge 0.5 m

Area 183 ha
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SPECIFICATION OF MECHANICAL EQUIPMENT FOR WATER TREATMENT

5.1 Aeration Tank

(1) Aerator

Specification of Aerator
Type Membrane Panel
Quantity 38,880 m2 (1,620 / tank)
(2) Blower

Specification of Blower
Type Multistage turbo blower
Blower Capacity 260 m3/min (at 20 °C, 1atm)
Pressure 64.0 kPa
Motor Output 380 kW
Quantity 9 unit (3 standby)

5.2 Final Setting Tank

(1) Final Clarifier
Specification of Clarifier
Type Peripheral Driven Center Column Type
Size Dia.51m x 3.5mD
Motor Output 3.7 kW
Quantity 24 unit
(2) Waste Sludge Pump
Specification of Waste Sludge Pump
Type Non-Clog Type Sludge Pump
Excess Sludge Volume 30,076 m3/day
Pump Capacity 5.2 m3/min
Total head 10 m
Motor Output 15.0 kW
Quantity 12 unit (6 standby)
(3) Return Sludge Pump
Specification of Return Sludge Pump
Type Vertical Shaft Mixed Flow Pump

Influent Flow Rate

1,200,000 m3/day

Return Sludge Ratio 100 %
Pump Capacity 34.7 m3/min
Total head 6 m
Motor Output 55.0 kW
Quantity 24 unit
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5.3 Disinfection

(1) Chlorine Cylinder

Specification of Chlorine Cylinder
Type Chlorine Cylinder
Capacity 1 ton
Storage Days 7 days
Quantity 42 unit

(2) Supply Pump

Specification of Supply Pump

Type Centrifugal Pump

Pump Capacity 4.0 m3/min

Total head 40 m

Motor Output 45.0 kW

Quantity 6 unit (3 standby)

6 SPECIFICATION OF MECHANICAL EQUIPMENT FOR SLUDGE TREATMENT

6.1 Sludge Transfer

(1) Sludge Transfer Pump

Specification of Sludge transfer Pump

Type Horizontal Shaft Mixed Flow Pump
Pump Capacity 22.8 m3/min

Total head 80 m

Motor Output 450.0 kW

Quantity 2 unit
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Mass Balance Calculation of Abu Rawash WWTP

Flow [ 1,200,000 m3/day | [ First Setting ||
Design Flow BOD 310) |___r_n_g[|___
SS 360/ mg/l | <SS removal rate 60 %> < Recovery rate 85 %>
Sidestream DS Input 0l kg/day Flow/Quality || Flow | SS | DS Sludge Flow  [oncentratio DS Design Flow Flow BOD SS
Calculatd 0 kg/day m3/day mg/| keo/day m3/day % kg/day / Quality m3/day mg/| mg/l
Adjudication o @D Inflow WWTP Inflow 1,200,000 310 360
Sidestream Flow | Input 0l m3/day. Inflow 1,200,000 360] 432,000 Design guality 310 360
|Calculatd 0 m3/day Sidestream Design Flow Flow BOD SS DS
Adjudication o Total 1,200,000 360 432.000 / Quality m3/da mg/| mg/| ko/day
Design quality. (2 Outflow Sidestream Flow SS DS First Setting 1,200,000 310 360 432,000
Design Flow 1,200,000 m3/day Outflow. 1,187.040 144 172.800 m3/day mg/I keo/day Aeration Tank 1,187,040 155 144 172,800,
WWTP BOD 310 mg/l | Raw sludge Flow  [Concentratiol DS Sidestream Final Setting 1,187,040 155 144 172,800
Inflow Quality SS 360  mg/l | m3/day % kg/day (Return Sludge) 550,787 6.000] 3.304.722
Design Quality BOD 310 mg/l | Generation 12,960 98.0 259,200 Digestion Tank Design Amount Flow  [Concentratio DS
SS 360 mg/l | /DS m3/da % ko/day
Aeration Tank BOD 155 mg/l | Aecration Tank / Final Setting < Organic rate 70 %> Gravity Thickener
Inflow Quality SS 144 mg/l | < Digestion rate 50 %> Digestion Tank
Effluent Quality BOD 23 mg/l | < Return rate 46 %> Sludge Flow _ [oncentratio DS
SS 22 mg/l | <SS removal rate 88 %> m3/day % kg/day X _ Sidestream
Removal rate of SS || Flow | SS | DS Feeded sludge Flow | SS DS
| First Setting Il 60 % | m3/day mg/| ko/day Digested sludge m3/da mg/| ko/day
| Final Setting |l 85 % | 1) Inflow Digested gas DS Generation < Sidestream from thickening >
Removal rate of BOD Inflow 1,187,040 144 172,800 ko/day m3/day Gravity Thickener I
| First Setting Il 50 % | Waste sludge 1,187,040 205,912 Digested gas Mechanical Thickener | |
I Final Setting |l 35 % | <Sidestream from dewatering >
Coefficient of waste sludge generation Total 1,187,040 173 205,912 Sludge Transfer Mechanical Dewater]] I
Detention Time 4.5 hr Return sludge 550,787 6,000{ 3.304,722 < Washing water >
a 0.5 @ Outflow < Concentration 98.5 %>
b 0.95 Outflow 1,156,964 22 25453 Sludge Flow __[oncentratio; DS
C 0.04 Waste sludge Flow [oncentratio DS m3/day % kg/day
Return sludge m3/day % kg/day Raw sludge(Abu) 12,960 98.0 259,200
Return Rate 46 % Generation 30,076 99.4 180,459 Waste sludge(Abu) 30,076 99.4 180,459
Density of Sludge 6,000 mg/l Mixed sludge(Zenin) 10,000 99.0 100,000, Total 0| #DIV/0! 0
MLSS 2.000 mg/| Transferred sludge 53.036, 99.0 539.659
ennin WWTP DS of Inflow 432,000
Mixed Sludge DS ][100,000 _kg/day DS of waste sludge 33,112
Density of Sludge 99.0 % DS of Zenin WWTP 100,000
Amount of Sludge 10,000 m3/day < Concentration 60.0 %> DS of coagulant 0]
Percentage of water content Sludge Amount [Concentratio DS Total 565,112
Raw Sludge 98.0 % m3/day % kg/day DS of effluent 25,453
Waste Sludge 99.4 % Dried cake 1,349 60.0 539,659 DS of sludge cake 539,659
Gravity Thickened 96.0 % DS of Digested gas 0
Mechanical Thickened
Digested Sludge 0.0 %
Dried Sludge 60.0 %
Recovery rate of DS
Gravity Thickener 85 %
Mechanical Thickener 95 %
Mechanical Dewater 95 %

Coefficient of digestion
I Organic rate 70 % |

Digestion rate

I 50

% 1
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Estimated Project Cost

Ttem Description Amount (LE) Total Amount
L.C F.C (LE)
Construction Cost
A Sewage Treatment
-Al1 Connection Channel and Chamber
Civil Works 41,350,000 35,223,000 76,573,000
Mechanical Works 731,000 5,606,000 6,337,000
Electrical Works 41,000 366,000 407,000
Sub Total of -A1l 42,122,000 41,195,000 83,317,000
-A2  Aeration Tank
Civil Works 125,903,000 30,702,000 156,605,000
Architecture Works 22,669,000 12,206,000 34,875,000
Mechanical Works 13,147,000 211,176,000 224,323,000
Electrical Works 2,629,000 23,665,000 26,294,000
Sub Total of -A2 164,348,000 277,749,000 442,097,000
-A3 Final Setting Tank
Civil Works 300,801,000 53,148,000 353,949,000
Architecture Works 10,980,000 5,912,000 16,892,000
Mechanical Works 42,414,000 212,068,000 254,482,000
Electrical Works 8,283,000 74,546,000 82,829,000
Sub Total of -A3 362,478,000 345,674,000 708,152,000
-A4  Chlorination
Civil Works 5,639,000 1,347,000 6,986,000
Architecture Works 3,153,000 1,698,000 4,851,000
Mechanical Works 2,025,000 10,124,000 12,149,000
Electrical Works 245,000 2,206,000 2,451,000
Sub Total of -A4 11,062,000 15,375,000 26,437,000
-A5 Effluent Chanel and Chamber
Civil Works 28,829,000 7,776,000 36,605,000
Mechanical Works 4,057,000 31,105,000 35,162,000
Electrical Works 1,302,000 11,715,000 13,017,000
Sub Total of -A5 34,188,000 50,596,000 84,784,000
-A6  Administration Facility
Architecture Works 9,598,000 5,168,000 14,766,000
Electrical Works 5,956,000 29,782,000 35,738,000
Sub Total of -A6 15,554,000 34,950,000 50,504,000
-A7 Power Facility
Architecture Works 24,367,000 13,121,000 37,488,000
Electrical Works 16,758,000 83,791,000 100,549,000
Sub Total of -A7 41,125,000 96,912,000 138,037,000
-A8 Maintenance road and Parking lot
Civil Works 7,559,000 840,000 8,399,000
Sub Total of -A8 7,559,000 840,000 8,399,000
Sub Total of A 678,436,000 863,291,000 | 1,541,727,000
Civil Works 510,081,000 129,036,000 639,117,000
Architecture Works 70,767,000 38,105,000 108,872,000
Mechanical Works 62,374,000 470,079,000 532,453,000
Electrical Works 35,214,000 226,071,000 261,285,000
B Sludge Treatment
-B1  Sludge Transfer Pump
Mechanical Works 1,412,000 7,061,000 8,473,000
Electrical Works 282,000 2,542,000 2,824,000
Sub Total of -B1 1,694,000 9,603,000 11,297,000
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-B2  Sludge Lagoon

Civil Works 81,014,000 48,706,000 129,720,000
Sub Total of -B2 81,014,000 48,706,000 129,720,000
Sub Total of B 82,708,000 58,309,000 141,017,000
Civil Works 81,014,000 48,706,000 129,720,000
Architecture Works 0 0 0
Mechanical Works 1,412,000 7,061,000 8,473,000
Electrical Works 282,000 2,542,000 2,824,000
Sub Total of Construction Cost 761,144,000 921,600,000 | 1,682,744,000
Civil Works 591,095,000 177,742,000 768,837,000
Architecture Works 70,767,000 38,105,000 108,872,000
Mechanical Works 63,786,000 477,140,000 540,926,000
Electrical Works 35,496,000 228,613,000 264,109,000

Administration Expenses

-1 Administration Cost
Administration Cost of Item 1 1.0% 16,827,000 0 16,827,000
Sub-Total of -1 16,827,000 0 16,827,000

Engineering Cost

-1 Engineering Cost
Engineering Cost of Item 1 7.0% 53,280,000 64,512,000 117,792,000
Sub-Total of -1 53,280,000 64,512,000 117,792,000

Physical Contingency

-1 For Local Portion of Item 1-3 10.0% 83,125,000 0 83,125,000

2 For Foreign Portion of Item 1-3 10.0% 0 98,611,000 98,611,000
Sub-Total of -1+-2 83,125,000 98,611,000 181,736,000

Price Contingency

-1 For Local Portion of Item 1-3 4.2% 402,004,000 0 402,004,000

-2 For Foreign Portion of Item 1-3 1.3% 0 166,197,000 166,197,000
Sub-Total of -1+-2 402,004,000 166,197,000 568,201,000

Interest during construction

-1 Interest during construction 0.65% 0 79,476,000 79,476,000
Sub-Total of -1 0 79,476,000 79,476,000

Commitment charge

-1 Commitment charge 0.10% 0 4,397,000 4,397,000
Sub-Total of -1 0 4,397,000 4,397,000

Tax

-1 TAX 14.9% 196,141,000 198,884,000 395,025,000

-2 Custom 5-10% 0 54,943,000 54,943,000
Sub-Total of -1 196,141,000 253,827,000 449,968,000
Total of 1+2+3+4+5+6+7+8 1,512,521,000 | 1,588,620,000 | 3,101,141,000
(including TAX)
Total of 1+2+3+4+5+6+7 1,316,380,000 | 1,334,793,000 | 2,651,173,000
(excluding TAX)

Note:

Cost for goods and services which can be purchased locally in Cairo is considered as
Local Currency (L.C.) portion, and cost for those items which should be imported is
considered as Foreign Currency (F.C.) portion. For civil and architecture works, most of
the costs are considered as L.C. On the contrary, F.C. comprises the cost for heavy
machineries, and costs for mechanical and electrical equipment. In addition, in
Mechanical and Electrical Works, only half of the transportation and installation cost is

assumed to be in the form of L.C.
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Summary Cash-flow Tables of FIRR and EIRR

[ FIRR ] (i) O&M cost recovery

[ FIRR ] (ii)) O&M cost + CAPEX recovery

Tariff Tarift
Capital Total Net Capital Revenue  Total Net
C':)st OM - Total Cost| Revenue Benenefit| Benefit Cost OM - Total Cost (OM+CA Benenefit| Benefit
(OM) PEX)
2010 3.06 3.06 -3.06 2010 3.06 3.06 -3.06
2011 22.12 22.12 -22.12 2011 22.12 22.12 -22.12
2012 653.84 653.84 -653.84 2012 653.84 653.84 -653.84
2013 692.20 692.20 -692.20 2013 692.20 692.20 -692.20
2014 733.61 733.61 -733.61 2014 733.61 733.61 -733.61
2015 389.25 389.25 -389.25 2015 389.25 389.25 -389.25
2016 24.29 24.29 49.56 49.56 25.27 2016 2429 24.29 153.48  153.48 129.19
2017 24.29 24.29 49.56 49.56 25.27 2017 2429 24.29 153.48  153.48 129.19
2018 24.29 24.29 49.56 49.56 25.27 2018 2429 24.29 153.48  153.48 129.19
2019 24.29 24.29 49.56 49.56 25.27 2019 2429 24.29 153.48  153.48 129.19
2020 24.29 24.29 49.56 49.56 25.27 2020 2429 24.29 153.48  153.48 129.19
2021 24.29 24.29 49.56 49.56 25.27 2021 2429 24.29 153.48  153.48 129.19
2022 24.29 24.29 49.56 49.56 25.27 2022 24.29 24.29 153.48  153.48 129.19
2023 24.29 24.29 49.56 49.56 25.27 2023 2429 24.29 153.48  153.48 129.19
2024 24.29 24.29 49.56 49.56 25.27 2024 2429 24.29 153.48  153.48 129.19
2025 24.29 24.29 49.56 49.56 25.27 2025 24.29 24.29 153.48  153.48 129.19
2026 24.29 24.29 49.56 49.56 25.27 2026 2429 24.29 153.48  153.48 129.19
2027 24.29 24.29 49.56 49.56 25.27 2027 2429 24.29 153.48  153.48 129.19
2028 24.29 24.29 49.56 49.56 25.27 2028 2429 24.29 153.48  153.48 129.19
2029 24.29 24.29 49.56 49.56 25.27 2029 2429 24.29 153.48  153.48 129.19
2030 24.29 24.29 49.56 49.56 25.27 2030 24.29 24.29 153.48  153.48 129.19
2038 24290 2429|4956 4956 | 2527 2038 2429 2429 | 15348 15348 | 129.19
2039 24.29 24.29 49.56 49.56 25.27 2039 24.29 24.29 153.48  153.48 129.19
Total 2494.1 583.0 583.0) 1189.4 1189.4 | -1887.6 Total 2494.1 583.0 3,077.0f 3683.5 3683.5 606.5
FIRR = NA FIRR = 1.6%
FNPV = -1,546.3 LE million (DR) FNPV = -998.2 LE million (DR)
OCC= 9.7% OCC = 9.7%
[ FIRR ] (iii) LRMC recovery [ EIRR ] (iii)) LRMC recovery
Capital LRMC Total Net Capital LRMC Total Net
Cost OM Total Cost pricing  Benefit | Benefit Cost OM - Total Cost pricing  Benefit | Benefit
2010 3.06 3.06 -3.06 2010 234 2.34 -2.34
2011 22.12 22.12 -22.12 2011 16.92 16.92 -16.92
2012 653.84 653.84 -653.84 2012 500.11 500.11 -500.11
2013 692.20 692.20 -692.20 2013 529.45 529.45 -529.45
2014 733.61 733.61 -733.61 2014 561.13 561.13 -561.13
2015 389.25 389.25 -389.25 2015 297.73 297.73 -297.73
2016 2429 24.29 279.83  279.83 255.54 2016 21.86 21.86 279.83  279.83 257.97
2017 2429 24.29 279.83  279.83 255.54 2017 21.86 21.86 279.83  279.83 257.97
2018 2429 24.29 279.83  279.83 255.54 2018 21.86 21.86 279.83  279.83 257.97
2019 2429 24.29 279.83  279.83 255.54 2019 21.86 21.86 279.83  279.83 257.97
2020 2429 24.29 279.83  279.83 255.54 2020 21.86 21.86 279.83  279.83 257.97
2021 2429 24.29 279.83  279.83 255.54 2021 21.86 21.86 279.83  279.83 257.97
2022 2429 24.29 279.83  279.83 255.54 2022 21.86 21.86 279.83  279.83 257.97
2023 2429 24.29 279.83  279.83 255.54 2023 21.86 21.86 279.83  279.83 257.97
2024 2429 24.29 279.83  279.83 255.54 2024 21.86 21.86 279.83  279.83 257.97
2025 2429 24.29 279.83  279.83 255.54 2025 21.86 21.86 279.83  279.83 257.97
2026 2429 24.29 279.83  279.83 255.54 2026 21.86 21.86 279.83  279.83 257.97
2027 2429 24.29 279.83  279.83 255.54 2027 21.86 21.86 279.83  279.83 257.97
2028 2429 24.29 279.83  279.83 255.54 2028 21.86 21.86 279.83  279.83 257.97
2029 2429 24.29 279.83  279.83 255.54 2029 21.86 21.86 279.83  279.83 257.97
2030 2429 24.29 279.83  279.83 255.54 2030 21.86 21.86 279.83  279.83 257.97
2038 2429 24.29 279.83 279.83 255.54 2038 21.86 21.86 279.83 279.83 257.97
2039 24.29 24.29 279.83 279.83 255.54 2039 21.86 21.86 279.83 279.83 257.97
Total 2494.1 583.0 3,077.0] 6,716.0  6,716.0] 3,638.9 Total 1,907.7 5247  2,432.3] 6,716.0  6,716.0f 4,283.6
FIRR = 7.4% EIRR = 10.3%
FNPV = -331.8 LE million (DR) ENPV = 38.4 LE million (DR)
oCcC = 9.7% SCD = 10.0%
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2.

Indicative Semi-annual Amortization Schedule 2010-2045

Debt Services: JICA ODA Loan, JY27.7 billion (2010-45)
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semi Principal Disbursem Principa Principal Interest Amortiz
- Balance ent 1 Balance Payment n
ann Beginning Repaym End
2010 1 0.00000 0.01309 0.01309 0.00004 0.00004 0.00013 o 2010 0.00000
2 0.01309 0.01309 0.02618 0.00009 0.00009 1 2011 0.00013
2011 3 0.02618 0.10910 0.13528 0.00044 0.00044 0.00123 2 2012 0.00123
4 0.13528 0.10910 0.24438 0.00079 0.00079 3 2013 0.03834
2012 5 0.24438 3.76953 4.01391 0.01305 0.01305 0.03834 4 2014 0.08851
6 4.01391 3.76953 7.78344 0.02530 0.02530 5 2015 0.14028
2013 7 7.78344 3.88910 11.67254 0.03794 0.03794 0.08851 6 2016 0.17352
8 11.67254 3.88910 15.56165 0.05058 0.05058 7 2017 0.18026
2014 9 15.56165 4.01304 19.57469 0.06362 0.06362 0.14028 8 2018 0.18026
10 19.57469 4.01304 23.58772 0.07666 0.07666 9 2019 0.18026
2015 11 23.58772 2.07198 25.65970 0.08339 0.08339 0.17352 10 2020 0.18026
12 25.65970 2.07198 27.73168 0.09013 0.09013 11 2021 0.18026
2016 13 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 12 2022 0.18026
14 27.73168 0.00000 27.73168 0.09013 0.09013 13 2023 0.18026
2017 15 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 14 2024 0.18026
16 27.73168 0.00000 27.73168 0.09013 0.09013 15 2025 0.18026
2018 17 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 16 2026 1.54124
18 27.73168 0.00000 27.73168 0.09013 0.09013 17 2027 1.51678
2019 19 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 18 2028 1.50799
20 27.73168 0.00000 27.73168 0.09013 0.09013 19 2029 1.49920
2020( 21 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 20 2030 1.49041
22 27.73168 0.00000 27.73168 0.09013 0.09013 21 2031 1.48162
2021 23 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 22 2032 1.47284
24 27.73168 0.00000 27.73168 0.09013 0.09013 23 2033 1.46405
2022 25 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 24 2034 1.45526
26 27.73168 0.00000 27.73168 0.09013 0.09013 25 2035 1.44647
2023 27 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 26 2036 1.43768
28 27.73168 0.00000 27.73168 0.09013 0.09013 27 2037 1.42890
2024 29 27.73168 0.00000 27.73168 0.09013 0.09013 0.18026 28 2038 1.42011
30 27.73168 0.00000 27.73168 0.09013 0.09013 29 2039 1.41132
2025( 31 27.73168 0.69168 27.04000 0.08788 0.77956 1.54124 30 2040 1.40253
32 27.04000 0.67600 26.36400 0.08568 0.76168 31 2041 1.39374
2026| 33 26.36400 0.67600 25.68800 0.08349 0.75949 1.51678 32 2042 1.38496
34 25.68800 0.67600 25.01200 0.08129 0.75729 33 2043 1.37617
2027 35 25.01200 0.67600 24.33600 0.07909 0.75509 1.50799 34 2044 1.36738
36 24.33600 0.67600 23.66000 0.07690 0.75290 35 2045 1.35859
2028| 37 23.66000 0.67600 22.98400 0.07470 0.75070 1.49920 36 2046 0.67600
38 22.98400 0.67600 22.30800 0.07250 0.74850 37 2047 0.00000
2029 39 22.30800 0.67600 21.63200 0.07030 0.74630 1.49041 Total 31.59753
40 21.63200 0.67600 20.95600 0.06811 0.74411
2030| 41 20.95600 0.67600 20.28000 0.06591 0.74191 1.48162
42 20.28000 0.67600 19.60400 0.06371 0.73971
2031| 43 19.60400 0.67600 18.92800 0.06152 0.73752 1.47284
44 18.92800 0.67600 18.25200 0.05932 0.73532
2032 45 18.25200 0.67600 17.57600 0.05712 0.73312 1.46405
46 17.57600 0.67600 16.90000 0.05493 0.73093
2033| 47 16.90000 0.67600 16.22400 0.05273 0.72873 1.45526
48 16.22400 0.67600 15.54800 0.05053 0.72653
2034 49 15.54800 0.67600 14.87200 0.04833 0.72433 1.44647
50 14.87200 0.67600 14.19600 0.04614 0.72214
2035 51 14.19600 0.67600 13.52000 0.04394 0.71994 1.43768
52 13.52000 0.67600 12.84400 0.04174 0.71774
2036| 53 12.84400 0.67600 12.16800 0.03955 0.71555 1.42890
54 12.16800 0.67600 11.49200 0.03735 0.71335
2037 55 11.49200 0.67600 10.81600 0.03515 0.71115 1.42011
56 10.81600 0.67600 10.14000 0.03295 0.70895
2038| 57 10.14000 0.67600 9.46400 0.03076 0.70676 1.41132
58 9.46400 0.67600 8.78800 0.02856 0.70456
2039| 59 8.78800 0.67600 8.11200 0.02636 0.70236 1.40253
60 8.11200 0.67600 7.43600 0.02417 0.70017
2040( o1 7.43600 0.67600 6.76000 0.02197 0.69797 1.39374
62 6.76000 0.67600 6.08400 0.01977 0.69577
2041| 63 6.08400 0.67600 5.40800 0.01758 0.69358 1.38496
64 5.40800 0.67600 4.73200 0.01538 0.69138
2042 65 4.73200 0.67600 4.05600 0.01318 0.68918 1.37617
66 4.05600 0.67600 3.38000 0.01098 0.68699
2043| 67 3.38000 0.67600 2.70400 0.00879 0.68479 1.36738
68 2.70400 0.67600 2.02800 0.00659 0.68259
2044| 69 2.02800 0.67600 1.35200 0.00439 0.68039 1.35859
70 1.35200 0.67600 0.67600 0.00220 0.67820
2045 71 0.67600 0.67600 0.00000 0.00000 0.67600 0.67600
[ Total 1,189.5 27.7 3.9 31.6 31.6
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1. Environmental Indicators (wEn)

Environmental

indicators

evaluate the performance of the undertaking regarding

environmental impacts, including the compliance with discharge standards intermittent

overflow discharges and final disposal of solid wastes (sludge, sediments and screenings).

Subgroup Code Indicator Concept

Wastewater | wEnl WWTP population equivalent that is served by wastewater
compliance with | treatment plants complying with discharge consents /
discharge population equivalent served by wastewater treatment
consents plants managed by the undertaking x 100, at the

(%/year) reference date
wEn2 Wastewater Volume of reused treated wastewater / volume of
reuse (%) wastewater treated by the undertaking x 100, during the

assessment period

wEn6 Sludge (Dry weight of sludge produced in wastewater treatment

production  in
WWTP
(kgDS/p.e./year)

plants managed by the undertaking during the

assessment period x 365 / assessment period) /
population equivalent served by wastewater treatment

plants at the reference date x 1000

2. Personnel Indicators (wPe)

Personnel indicators assess efficiency and effectiveness of the wastewater undertaking

personnel, considering functions, activities and qualifications. Matters like training, health

and safety and absenteeism are also taken into account. Correct interpretation of these PI

entail a cross-reference to outsourcing data.

Subgroup Code Indicator Concept
Total wPel Personnel in | Number of full time equivalent employees working on
personnel WWT per | wastewater treatment / population equivalent served by
population wastewater treatment managed by the undertaking x
equivalent 1000, at the reference date
(No./1000p.e.)
Technical wPel(0 | Technical WWT | Number of full time equivalent employees working on
personnel personnel WWT planning, design, construction, operation,
per activity (No./1000p.e.) maintenance and repair activities / population equivalent
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Subgroup Code Indicator Concept

served by wastewater treatment managed by the

undertaking x 1000, at the reference date

3. Physical Indicators (wPh)

Physical PIs aim to evaluate if wastewater treatment and sewerage assets still have enough
capacity (headroom) to operate correctly and safely, assuring that their service targets can be
attained. The utilization of preliminary, primary, secondary and tertiary treatment is
considered as well as the degree of surcharging in the sewers. Pumping capacity utilization

and automation and the degree of control are also included.

Subgroup Code Indicator Concept
Automation | wPhll | Automation Number of automated control units / number of control
and control degree (%) units x 100, at the reference date

wPhi12 | Remote control | Number of remote control units / number of control units

degree (%) x 100, at the reference date

4. Operational Indicators (wOp)

In this group, PIs are intended to assess the performance of the undertaking as regards
operation and maintenance activities. The areas to be assessed include sewers, ancillaries,
pumps and pumping station inspection and maintenance, equipment calibration, electrical
equipment inspection, energy consumption, sewer and pump rehabilitation,
inflow/infiltration/exfiltration, failures, wastewater and sludge quality monitoring, vehicle

availability and safety equipment.

Subgroup Code Indicator Concept

Equipment wOpl3 | WWTP flow | (Number of calibrations carried out during the

calibration meters assessment period for flow meters permanently installed
calibration in wastewater treatment plants x 365 / assessment
(-/year) period) / number of permanently installed flow meters in

wastewater treatment plants at the reference date

wOpl4 | Wastewater (Number of permanent automatic wastewater quality
quality monitoring instrument calibrations carried out in
monitoring wastewater treatment plants during the assessment
equipment period x 365 / assessment period) / number of
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Subgroup Code Indicator Concept
calibration wastewater quality instruments installed permanently in
(-/year) wastewater treatment plants at the reference date
Electrical wOpl5 | Emergency (Sum of the nominal power of the emergency power
and  signal power  system | systems inspected during the assessment period x 365 /
transmission inspection assessment period) / total nominal power of the
equipment (-/year) emergency power systems at the reference date x 100
inspection wOpl6 | Signal (Number of signal transmission units inspected during
transmission the assessment period x 365 / assessment period) / total
equipment number of signal transmission units as the reference date
inspection
(-/year)
wOpl7 | Electrical (Number of electrical switchgear inspected during the
switchgear assessment period x 365 / assessment period) / total
equipment number of electrical switchgear units as the reference
inspection date
(-/year)
Energy wOpl8 | WWT  energy | (Energy consumed by wastewater treatment facilities
consumption consumption during the assessment period x 365 / assessment period) /
(kWh/p.e./year) | population equivalent served by wastewater treatment
plants managed by the undertaking at the reference date
Wastewater | wOp44 | Wastewater (Total number of tests carried out during the assessment
and sludge quality tests | period x 365 / assessment period) / total number of tests
quality carried out | required by applicable standards or legislation during the
monitoring (-/year) assessment period
wOp45 | - BOD tests | (Number of BOD tests carried out during the assessment
(-/year) period x 365 / assessment period) / number of BOD tests
required by applicable standards or legislation during the
assessment period
wOp46 | - COD tests | (Number of COD tests carried out during the assessment
(-/year) period x 365 / assessment period) / number of COD tests
required by applicable standards or legislation during the
assessment period
wOp47 | - TSS tests | (Number of TSS tests carried out during the assessment
(-/year) period x 365 / assessment period) / number of TSS tests

required by applicable standards or legislation during the

assessment period
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Subgroup Code Indicator Concept
wOp48 | - total | (Number of total phosphorus tests carried out during the
phosphorus tests | assessment period x 365 / assessment period) / number
(-/year) of total phosphorus tests required by applicable standards
or legislation during the assessment period
wOp49 | - nitrogen tests | (Number of nitrogen tests carried out during the
(-/year) assessment period x 365 / assessment period) / number
of nitrogen tests required by applicable standards or
legislation during the assessment period
wOp50 | - faecal E.cole | (Number of faecal Escherichia coli tests carried out
tests (-/year) during the assessment period x 365 / assessment period) /
number of faecal E.coli tests required by applicable
standards or legislation during the assessment period
wOp52 | Sludge tests | (Number of tests carried out to sludge produced during
carried out | the assessment period x 365 / assessment period) /
(-/year) number of tests required by applicable standards or

legislation during the assessment period

5. Quality of Service Indicators (wQ5S)

Quality of service PIs measure the level of service provided to customers. Area include level

of service coverage, flooding and relations with customers, such as reply to requests,

complaints, third party damage and traffic disruption caused by undertaking activities.

Subgroup Code Indicator Concept

Treated wQS7 Treated Volume of wastewater receiving only primary treatment

wastewater wastewater  in | at wastewater treatment plants / collected sewage x 100,
WWTP primary | during the assessment period
treatment (%)

wQS8 Treated Volume of wastewater receiving Secondary treatment at

wastewater  in | wastewater treatment plants | collected sewage x 100,
WWTP during the assessment period
secondary
treatment (%)

Complaints | wQS19 | Total complaints | (Total number of complaints related to wastewater

(No./1000
inhab./year)

system performance, during the assessment periods x

365 / assessment period) / resident population as the
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Subgroup Code Indicator Concept
reference date x 1000

wQS822 | - population | (Number of complaints as a result of pollution incidents,
incidents during the assessment periods x 365 / assessment period)
complaints / resident population as the reference date x 1000
(No./1000
inhab./year)

wQS§23 | - odor | (Number of complaints as a result of odors, during the
complaints assessment periods x 365 / assessment period) / resident
(No./1000 population as the reference date x 1000
inhab./year)

6. Economic and Financial Indicators (wF7)

Indicators in this group deal with the effectiveness and efficiency of the use of financial

resources. Additionally, they provide a means to interpret the business management,

indicating the company financial behavior and ability to expand. The US dollar in used as a

reference unit in order to allow easier international comparisons. Revenues, costs,

composition of running costs per type of cost, per main function and per technical activity,

composition of capital costs, investment and efficiency, leverage, liquidity and profitability

indicators are included.

Subgroup Code Indicator Concept
Costs wFi5 Unit total cost | [ (Running costs plus capital costs, related to wastewater
per p.e. | treatment and sewer system, during the assessment
(US$/p.e./year) | period) x 365 / assessment period | / total population
equivalent served by the wastewater service at the
reference date
wFi7 - unit running | (Running costs related to wastewater treatment and
cost per p.e. | sewer system during the assessment period x 365 /
(US$/p.e./year) | assessment period) / total population equivalent served
by the wastewater service at the reference date
wFi9 - unit capital | Capital costs related to sewer system during the

cost per p.e.

(US$/p.c./year)

assessment period x 365 / assessment period) / total
population equivalent served by the wastewater service

at the reference date
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MINUTES OF DISCUSSIONS
QOF INTERIM REPORT PRESENTATION
ON PREPARATORY STUDY FOR ABU RAWASH WASTEWATER TREATMENT
PLANT IMPROVEMENT IN CAIRO, ARAR REPUBLIC OF EGYPT

The members of Tokyo Engincering Consultants Co., Lid. (hereinafter referred to as
"HNCA Study Team™), which is headed by Mr. Masafumi MIYAMOTO, is assipned by Japan
International Cooperation Agency (JICA) to conduct the Preparatory Study for Abu Rawash
Wastewater Treatment Plant Improvement in Cairo, Arab Republic of Egypt. JICA Smdy Team
made a preseitation on Interim Report and held discussions with the officials of the Construction
Authority for Potable Water and Wastewater (hereinafter referred to as “CAPW™), the Egyptian
Envircnmental Aftairs Agency (hereinafter referred to as “EEAA™) the Holding Cotmpany of
Water and Wastewater (hercinaller referred to as “HCOWW™), the Ministry of Watcr Resourges
and Irrigation (hereinafter referred to as “MWRI™) and other participants in the presciration held
on 27" October 2009 in the Meeting Room of the CAPW on 6™ floor from 1200 hrs to 1400 hrs.

In the course of discussions, both parties confirmed the main items described in the
attached sheets. JICA Study Teamn will proceed with the Study and prepare the Report, which

fultills all the information that is needed.

2" November 2009

TA T¢ Z Mo

Mr. Masafumi MIYAMOTO FEng. Zeinab Monir
Team Leader Chief of Project Departtnent
JICA Study Team CAPW
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