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M4, AR (FA)
2007 4 2017 4 2027 4 2037 4
East and South Nile 7,123 9,615 11,415 13,552
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S 15 F LU EGE A DZxE 9 5 %) | 2005 30.2 33.1 30.9
RKER (%) 2006 9.3 11.0 -
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AR —E 2 (%) 20064 AT 98.8 99.2 99.42
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NE10H ANY 72 0 OFR A fi ek 2005 3.8 6.2 5.1
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—2) MBHK 12km BENT-AIEICH D, LIZN- T, FHEFERN Z NSO EEIS %
LCROEEBEREAETDHZ ENBRWEHWTT 5, BIET 7 — 13 S 51T 35km BfEdL 77
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Rosetta Branch (Z3fiHHd %, BRI~ OPEHGBAR R, 77 77 v ¥ o FKRLE
Y. PEKEEHE LR, Bk Gt OHE KSR D 3 SO I D, b0
Ik OPEHE AR RA LU NIRRT, £ SSICRLEL I, Z0FEHEICL D BOD G
AL EOHEE RITEHE TH D,

Table S-5 JkiEAKIE~DPEHIEE AT &

Name of Location A~ P 5w A& (BOD k> /H)

A H H ok E¥EAL) | ik (FEFER)
1. | 7757 vv a2 FALEES 99.1 117.6 24.0
2. | AlBeeny HEABE TE1) 15.6 0.0 0.0
3. | Muheit $E/K 3% 8.8 8.8 8.8
4. | Al Ganabia Al Yomna /K % 1.7 1.7 1.7
NEF (Bs. @, @, @) 26.1 10.5 10.5
| B AR DA IR 1% 2) 0.0° 12 1.2
P 125.2 1293 35.7
S 100% 103% 29%

)
1. ZOHEHEEAR EI1X South Muheit R > 70 LR T 2 EBAME L LTHEE LT,
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0. T E A EDIEEARITHKENEICHEE S e v ERE LT,

TAKERFE (7779 vy o PO South Muheit 78 & 7'85) 75 OVEEE R Ik

IKEEHE~HEH S 0 D5 AR 2R DK 92% 2 5O TR Y (HIKEMEOKE TR E 754
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Z DIy N WA 22T, FR 0 ENIIRAEOE PR SN D [BM kv b, A
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Q'ﬁk&&@%
120
100 ¢ A
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2 6 — ° —— 3
O Vv
@ —o—mEHL
40
——E%HY
20 L Hf —
0 L) L) L} T L) L
0 5 10 15 20 25
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AIEIE A O AGERAE, FAKEER DA 8 FAESMAEPHERFEEZHY LTS, FHK
1B+ FARESMIIGizalk, Sixth October: & Helwan i D b /KT8 Jifi g% e FFE EEL 2 #1234 L
TEY, LEBn-T, 777Uy va FARUEGLZOEHETICH D,

HEHIFEES 23, HCWW OGS & B 37 2 72 8, 20044E 12 K FESNo. 13612 & » TR S,
BE, LATFO2RICEREZY T TR L T D, O LDk & EINKICE S %2 T
TRREIBIRE CTH 0 . T K S E & HERFE ELIC B3 2 8 BRI B R & X C = HR Y
HETH D, HHIMBEOBIRESIEE - AFE - HHRMEZERE L L, RE - A0
4 (MOHP) | B#5i%4 (MSEA) . &4 (MOF) . HCWW, CAPW, GCSDC . GCWSC
72 ECHER S L, £ DO 2 OMENZIE U TER IS,

2.1.1 KiE - FAREEZEE (CAPW)

KB - TAEREZMRE (CAPW) 132005 FRMMIETN0.372 IZL > TR, £EDOHBY
IAA B EHEBIOT L RY 7 OBEDKEEG, FARNRES L OULER, 5y A
T LD, SEOT DO LUGRE, WNCARINT T ey =7 O TH
%o, CAPW 1%, F7z, AFLIKEOER, AL, EFIRE, 2% L OB OB P % i
T 5, CAPWII A o HHEZ Z W< OO MBI 5 ETKEFELZEMmMLTND
EREINTEY, ke - BERIEAL TN,

IR OIEEN A EITT D720, CAPW [TIRD 3 SO IO I D,
- Gl = S EeRl
- SN
- S - BT

CAPWIX, EHICEFHEBDI0 OFEMEREZAT 5,

Sl
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- 1 B

- FHA% -

- JIS

- R

- BREE

- B - MR A
- a YR
- (07

- 1E#

FERTER L ORREIZED 5 R L LT GBS L OFEATT) & T 232
F oA, G X OFEREBICITLUTDO 4 SORNH D,

S

- R AR
SRR - RBER
N

{11l

NAVEFEL LT L¥H o R TIZE T2 ETKEY—EAGBFEIL, T
AR TR« HUERR ) I X o TR - &GRS, BT TRKER ) I2 k- TiTbin s,
Flo. BESHLFEOLHINAIT TH#EG - REREER] ITX > TThiL s,

s - @R 13, AEEeWH ) (FMER) O &9 AMEDO M2 EEET 5, BER,
FRIT TR (FRHR A FEE T 580 ORE T THiESN D,

2.1.2 KB - TAER LKA

AGE - FAREFFBHESE (HCWW) 1E, K, FKEEEZRHETHEEZHMEL
T 2004 FEKHFHS No.135 IC K » TN ENTo, ZOKRMEMBTIZE T, W20
WD L FAREICED 2 AREEER D U ITAKBERIPKE - FAER BRSO/
iR S, BIE, HCWW Rk A okt A o FAKESE, BLOXY
ETFKESHEET 26 DR H D,

FroRAEo B, FFHoRattl K OVNath 2z U TR OB - Bt - #57K - ik
78y FAROLEINE B 2R3 5 Z &L TH D, S 61T, Bl %, FGERE
KOO FEH 2 WM B RHREOEOMERK - B2 - EHZ AL T\ 5,

HCWW (L 4 Dk S5,

- AR
- AR - FRAD



=T NET T T T s PR T AR T TF

- SRS
- EH . B

FAfrihds KOG « AL | AOBFRENEER L, BRI ratteNEEET 2
MEAIC X > TSN D, $D 2 DOHEE, DF VD EBFHFRME LOVEE - BT
b9~ ANDRIFREIZE > TEEIND, BRICLY LW —E 22T 5720 Dk~
REBEFITTHEDIZ, ZHEDEITN L SO~y EN D,

S HIZ, BENTOERE L BLEEFITT DD EEEMET D720, T D OBRTE R AT
E—a—éo

SHIT, AhERIE. BEELMEICO VW TERT oL ENE LSS, RRESh D,

2.1.3 A v FAKESH

2004 £, KA A v FAKESH (GCSDC) 1FARHMES No.135 I X » TRy &z, £ D
HENI A A v GHEE O FKIE iR & AFR G R ORI 2175 2 & Th D, GCSDC
DEE « MBULHCWW OFBLTIZH D . LLTD 4 50 OER STV D,

- R
-
- R - B

- S - BT

S OIZHEE, #HR e 2BRRR A FEET D,

B A O EHEETH -2k DR N2 T35 & sk X CAPW 225 HCWW IZBE S,
[FIFFIZ GCSDC DHERFEBEL AT O Z LT/ 5,

2008 4 7 H1Z, GCSDC IR S, TN ZENOXKIEOfAE— A0 EEEZA I
A v FAKESFEE Giza KiE « FAKESIICHEI ST,

2.1.4 A vKESH

KA mAESF (GCWSC) X 2004 FFRFFES No.135 IZ L > TaRvrahlz, £DH
W A 7 EEBE OB KGR, OMEFFE L 21T 2 & ThHhDH, GCWSC 1F1TBHY,
BRI HCWW OEBEFICH Y . FEEANTMNIMEZ R 7o E IRk & 72 5 2 & 21
FFIN TS, GCWSCIZLLFD 9 FMBHER STV D

HECE

i

f
f

L

o o



=T NET T T T s PR T AR T TF

-
- MBH

- 3 ODMIKICERERERE, B
- EEY— R

S

— NDRIBED RO 4 TEEE L, b~ ANDORIRHEIKY O 5 HaiET 5, ik
VB EBIN, BEOT — 2 N—ARE, BEEEZAT ).

2008 4= 7 H1Z, GCWSC Xk S v, ENENDOXILOIEKI—EADELEA I D
A v KESMEE XV KIE - TARESEICOEI SN,

2.1.5 ¥FYKiE - TAESH

CSDC. CWSC & [Flkk, Giza RINOD EFAKIE—EAD%IZ 2008 4 7 A F¥/KiE - F
AGE2HEIE 2008 458 4 No.369 12 & » CRNL STz, FHKGE - FAGER HIZATERAY,
FABHIC HCWW OB BLFIZH 0 | = DORAENT Giza, 6™ October 35 & U Helwan 0 | F
KBS DHEFFE L2172 9 2 & Th D,

BT 770 v ¥ o TR OfERr & B2 #2  2/kIZF KE - T/AKESHTH
Do LIeii-> T, ZOMETRESNICFEDOTHE, TVKE - FAESE LB E
REROMERFEZITO 2L LD,

2.1.6 =7 MERETEAE

T U7 MRS (EEAA) 13 1982 A1) TR S, BREEA OFUTIERI & U CiEHE
4/1994 |Z LV FREEE S 7-. EEAA 1T 7 | & il [E o ki ik & [EIBSHEAR I 381
HEREMEHEIEOHELZIT ) EEEA D,

EEAA O L2 BEREITBRBTBUR ORE, BRBIR#ER L ORI FHE DT DI B 5t
B AR LEMZ 7+ —T7 v 7L, BEOSS ny FEEZERTL L THD,

HI % ZATT 572012 EEAA 1JES - BB RO, REHA, RERESCRREFEIC
X9 5 EFF B O & OGS % FATT 5, £z, FERMLARTS L < I3EESRMIMICE
W TR FEDO HFENINEST TR & EECLHRORE YT 5, EEAA [X5% - 15
BOHFRBAOLE - EHEE2ERL, BREBIOTHRINDEIOEEORILIZDONT
EFB L OEEER T — 2 2 EMICERIET 5, S 518, EEAA IFFEICB N TH
HATHDLERET A A b (EBIA) OJeté THiEfer L, BRE oM E O %EF R
FOZEOFERIZK L TEBZA D, ZOWEITEER, EEMREREE=2) 27 -7
077 AEERIATL, ARITH LTEREZRE, AR7r 7 7 58%E T 5, EHIC,
BB X O HIRMEED B, BB A2HY L, RREFOBREE L OVEYC kT DB



=T NET T T T s PR T AR T TF

H 5=

REDIZD DA vy FEHEEZFATT DHEHEEH I,

EEAA OBEEEHIMAO FICERET A A MERH D, 2T r X —5HE B
g ¥ . N EEER TUOEEREEORBNE END,

2.2 REHSERICHR DIEER

T MRV TRE R N AN ZRER U, FIH AT @R O MR 2 B4 iE, H#)
BARERZRET D2 LITHOE bMERT L TH D, Kbk X OKEREIZEY
FEe 7= DIZ VT DB B 2 T, BRELIZED 5 =27 b E O BEAFE A
ZARHICBWTHRICEEE L, £0 9 bOLERIEREEE 2.1 IZENT D,

#£ 21 RERIOHSIMMIBRDES

IR FeNE By FE JiA R

B Nod4 BB | EEAA B I ORBEELEEDARR 45 No.338., 1995 4= RIEE, =

5 EIA OESREFEIH, KKUG%. BF | (TH) 7 EREEAEAE

(1994 4F) WERE R, MGG

B Nod8 7 | BiiAKDOHEAE Er4r No.8, 1983 4F KETR - HERE

ANBLOFED | ZOFERETFTAVINBLOFEOM | (EFRAK~OPEHIELEL | &

KK DIRA DIKEE DOVGHEBL LI BT 5 BlE MOHP (T & % M5TFREAR)

(1982 4F)

1 No.93, ATEPEK,. TIGHEKOE R O 4 No.643. 1962 4 FE - AHLF

4 Nodd T | AL TFAR~DOHEH (AFETR~OHeHELNE) | 2 - A HTBA%E

K & HEK 45 No.dd [T FAKEEE DR, HE 4 No.44., 2000 4E Tk | &

(1962 4F) HJEE | JLEKVEIE DO FFIH S | 1R

DHRE

15 No.102 FHTRE I OFEE, EH PRl IR E DB REEE, =

H SRR 7 NERBEAEAE

(1983 4F)

EAE No.10 NWEDEF, Tt - FROBE L TUF bt

ANIOMEIE DT | FHEOFAL, Bk L, L - T EAAE

B D - HiIY F B D — R E - AdFE

(1990 4F) ¥ - FRTIBHZE
=

2.2.1 4 Nod

(1994 4E)

EHNo.4 (1994 ) 1TEREEICETA2EAETH Y, = U7 MriEHE (EEAA) OEY

DIE., BREER R DKL,

INHRERE . R, B L OMEANDBREREICH LA '

T4 T HEZDHETHERIND, ZOERIL 6, 104 FHENOLKD, T B 1
G~ 18 &) ITERETHOWOLN TV D E 4 72 H5E. EEAA Ok, &l L OWEEE

BT %, S 52 O TIIREMREES ERERESTHSCFE~OA T4 T %
AT S, 1 (B 19 &~ 33 50) 1L, LHERBEEROBIEEHE L, F2E 8
34 5~ 47 55) IXRKIGEROB LA BET 5, FIFICE 35 (55 48 5~ 83 52) I
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KEHE OB IIZET 25D T, & 45 (B 84 £~ 101 §) 1Tk~ 78R 2 5tk &
Do 5102 5o~ 104 SRITHAAHB T Z O OER & MET D HERIZ OV TRT, 2009
. ZOEAEOETHNCE D D BOENE S L7z, Z OUIETH 84 F£ICBWTH 19 55
F V22 FOEKITKT HENRI B S L7,

% 5 2512 EEAA O FE/EEN 250087 %, EEAA O FEARIEENL, BE IR BUER 2 fE 5
L. BRBIfR# & 2 OHEEHE 2 T, BREBEREE OWIC X - TEN S O E O i
PETAZ L ThD,

%29 RICED L, THREORED -, BREBEEEEOFF Al 72 LITHF R WE OB
FEMEBET L5 L 2T 5, ZOEROE 69 KT NMEOWREESMET S
KIRDIEG % 5| & 2 J ATREME D & 2 RIE O WE % B H 5 WIS 5
WIIRFET 2 Z L 22U TV D, 2k SN HEHA R T I N o B BN E K B &
N5,

B 34 5o~ 47 RITKRKIGRICET 28 250835, 5 34 Ridd 5 XKIBNO2TO
HEE% 7 B S DG RO ED TR EELAN TR ITNER LW EHEL TWD, &
36 RICEAIVUTERIC L > TED LN 2 2R AP T ok, = 2|
HHWTHEBOM AN SN D, B 42 KL D KN OEMSRIE D DI I LD
BRE ORENFTFREELUNTRIT T 6T, THUERIET 5 K O ZRBBCR i & 3
TRETHDLBITND, 5 4 RITTFTEREO KR & BN TR EEUNIZIR -
HE N, RN ERFEEZFH LRITNER RN ERTND,

COERIT, £, oV MBI A T Y 27 b OREE AL O ERFIHE T D,
G P T DRI RT3 D FF Al B ek, FLEROHMERF, Jo LR & o T EDR B
BELTWD, figdbd 0 E7 oY xr hOBREEEBICET 2 FlconTid, 2o
EROF 195, F235%, HT05%, BLOE B RIEEEINTND,

FHEIIMA, ZOEFEITE 11 OFERH 0 | HRICA S D IRIKBEIEY O FEE, 3R
B BB S B A i . AR I O AR o BB . AV D RERIEYDOIRIE . BE D
FFARIREE, T30 RNITEREEOZZ KI5 OFFARE, KR S ORE, FEFEmE I
DGMERREZEIZ OV TOFERNE T TN D, M8k 1ITMEEITLS T 2 RIKBEEY O
HELZR 22T EXIITHELTVWD,



I NET T T a FIK ARG i T g

IRASH &

# 22 WEEREA~OWEPEH TR 5 PR

HH kIR
TR 38°C
pH 6-9
BOD; 60 mg/l
COD¢, 100 mg/1
TSS 60 mg/l
TDS 2,000 mg/l
V) 50 NTU
U (POy) 5 mg/l
ERrEZEHE (NO;y) 40 mg/1
T rE=THEHR (NH-N) 5 mg/l
KR 0.005 mg/l
£ 0.5 mg/l
BRI T A 0.05 mg/1
== 0.05 mg/l
=N 1 mg/1
£ 1.5 mg/l
= 0.1 mg/l
#k 1.5 mg/l
~ U H 1 mg/l
il 5 mg/l
R 0.1
N T A 2
a3 k 2
Z DO 4R 0.1
KRIGERC (e n/100ml) 4,000

Hih: EfENo. 4 (1994 4), k1

BELTCWDL 7BV 27 ME, BRRERE L UC RGO/, Bk B g Tk

TR OEER & ERE, Z OFER., E LUK OPHZEA TS, ZOEEDOF 1
%iﬁkﬁwﬁm%ifi AR T 5 2 2 TOE BRI & 5 WO IXET rI BRI XET
Al 22T DX ik DBREE R 2 31l L. EEAA ICBREBREIMMOBE L 2%, F0E
%k%m%*bﬁfﬂiﬁ%ﬁwkﬁmbfkb\_ ZIEBERR hak DYLIR & R S &
END, IHIC, ZOEEOR 3, THIHSROTEEIIC X 5758 Tlx, BT 5 K38
DG Z < AIREMED & 2 RWFLOWE , BEFEY. & 5 \WITIRIR 2 W03 72 D TERR b B2
oL WITRHENICHEE T 5 Z & 228 T 5,

2-7



T PT MEAT T T s PRI i AR 7

ERE Nod, F2HDE 34 LTIE. 1 DORIRITEBIT 2 ETOEMH S DO RKIEYILLL
TOFRIR LT 5 ICFRRSNTGFHADNICH 5 _X&E Ltk ST 5,

# 23 RRFER M=) ORKIRSF

(ng/m’)
HH B KRS W 52 PR ]
350 1 hr
LR A 150 24 hrs
60 1 year
. 30 mg/m’ 1 hr
— Rl R3E
FRAER R 10 mg/m’ 8 hrs
400 1 hr
2 2k
ERIALD 150 24 hrs
e 200 1 hr
Ay 120 8 hrs
Ve iy VAl L 150 24 hrs
(BT & L CHlIE) 60 1 year
. 230 24 hrs
ANy Y A JE
IR 90 1 year
RIFE 10 w m DL Ok 1 150 24 hrs
W'E (PM10) 70 1 year
3 M BT 5 24 B (1
0.5
AR
| T BT 2 24 BRREEYE (6
5
VERL))

Hih 57 No4 (1994 &) 148k 5

VA Nod O 44 SRiT K2 R 2885 b L ITBRT OFFRRELHEL TR
V. O EREITAE 7 ICRRBRENTWDS, O EREZLLTO#R 2.4 1077,

BEE IR LAULS 90 T UL ETH DG Tk T IORS I AEICER ST
5 8O ICIREEIFIE A R T & Th D, kTS IR R XK, ASMERE XK, #6
TR R IR, P2 - (ERIRAERIR, RIS o TR, PRI, o, T3
DI 7p & DR 2 DX, 6 L ORZR - TR 36 1T D BR SR D B KRR 2 #E LT
BY., ZORMEZ FRRORITIRT,

RPRA

V7 MEOHAITITRR % RBRELICB T 2 RGO OFEMET EZRO b T
Ve L2 T ARRAETIHERAICEH L THARDOEEZHEN T 5,



=T NET T T T s PR T AR T TF

£ 24 (EERELENTORERE D LIRME

. R R DT E
AP R (7<)

B EHLL T AT 5 (FR 9

TR EEML C L AERSN . 6L T ARARA “
KD

AL 2= —F B FATTAZ DO DIFEE 70

WA R TS T2 65

FERE R 25K DN D IRBI D7 O DIEER I L UTHER 60

HL : JETE Nod, 1994 FA16k 7

F 25 Rex 2 A RRUUR OB E B EE_ERRME

EMMER T RE OFFR ERME (T v~)
| H ] AR H T RAR
(7:00~18:00) | (18:00~22:00) | (22:00~7:00)

AR E XK, b, FER 45 40 35

AZTRE DD 72 O FRAME S X 8, 50 45 40

A HiE X dak 55 50 45

HEPT, FHEESND DEEXKIED 60 55 50
L< I F

PRI, BT, L 65 60 55

T¥EX (ET¥) 70 65 60

HL : JETE Nod, 1994 FA16k 7

2.2.2 1 No.d8 (1982 4F)

ZOVERITTFTA NI ERBEOIGEIEIZBET 26O TH S, ZOEFRITFA IO 2D
DFERR/NAN AT OIFENR, K, B TOPKEE, #E, fh, #H TRk &
O BRAKIEA~OPEHZEHT 5, ZOIEFICIIUE, Wi ohaax (5& . &Y. i
¥, PEE, BDL, AR AT L) bKEIR - HERE OFF R AT, [FE DR -
ANOBOEIZ LV ED L I7E L HRANED TR W 7 D E Y, iR, KUED
BEIEW AW, HEHHT 5 2 L 2B TV, FAIEENEROBEEDTFE & A2 4
ELRITILR B, Fo, T OERITREE - AOEPERET NS & RBROSIE
ERFELTWD, ZOWEFIF20 OFKENG2D | B4 No.8 (1983 4) 128> TAM X
niz,

2.2.3 B4 No.8 (1983 4F)
Z OB IIIEE No.48 (1982 4F) DT TH Y, A W) EKBEDOIHEELIEIZEET 5

HDOTH D, WEKDKBE~DOHREF T, Bk, R EOWTICEET 5 83 DRELA G
SHEMDHEL> TV D,



T PT MEAT T T s PRI i AR 7

Z DOBUE D6 FRIT TIHHEAKSS TR A HEIKIR & 72 5 R IR R AKIRICHET 5 2 &
BERIET 2 LR RTW D, ABUKORGRFF AT, REE - A DB DB 15 57 LB EE
DIIHHRERACIFE DS T KGR « FEEE DN FAT LR T T 572\, 3 24 RITBRKOFFA]
B T T BRI BV TRAK 3 7 A 1 B35 S T AU 597, T3 - A X
BORBRPTIC L > TEESNRTIE bR E LTS,

ZDOESDOFE 6E (60 55~ 69 5%) TlX. #FAl 232 T - Hisk DMK & 5 W T FERR

BHKTH D FRFAKRNET DRFOKEREELZFHE L TWVD, ZOBEE L OVERE No.48
(1962 4F) 1T & » THE SNk 2 o5 0O EIREAZ £ 2.6 12T,

£ 2.6 LEAROAKIFA~DHEH R

PEHI RS
. VIS EV// V8L FEAKE AR AR

F A I R & NN D | LS OHEH

(&)1 T A V3R] DHEH
pH 6-9 6-9 6-9 6-9
IR (°C) 35 35 35 35
BOD; (mg/l) 30 20 60 60
COD, (mg/l) 40 30 80 100
CODyy, (mg/l) 15 10 40 50
TSS (mg/l) 30 30 50 60
TDS(mg/1) 1,200 800 2,000 2,000
U gV 2 (PO4 - mg/l) 1 1 10
AP ZE 32 (NO;s- mg/l) 30 30 50 40
RV FE4 (/100 ml) 2,500 2,500 5,000 5,000
RESE 1 1 1 1

H# : B4 No.8. MWRI/ 1983 4~

2.2.4 17 No.93 KFEFES (1962 £E) . B4 No.4d (2000 4F)

EHEN0.93 (1962 4F) 1%, AL T/KIER LORALTFAE~OHEH, K L OUKE~D
PEHICER# T DIEfETH D, ZOEAT 22 FHEOLEY . AR TSk 0ndt
TAESKE~OPEH 2 BT 5, Z OEEOKEITAIEL 2000 4, (% - A3 - &
BRI L DA Nodd ([Z L » THIEES T,

B No.d4 (2000 4F) 13IEMHE No.93 (1962 4F) OfEfTH Th VD | (EE - AILFE - #h
BAREIC LD A ST, ZOBRITRIEFEEY OPEHICBET 5 24 FHEPLED . T
KB —ERAOHFE LA, TARE@~OBRL, 1HRKOPEHFFAT, Sk FIE, WIKBEHE
Wy D FEUE L S5k, T35 L OREEMRR > A TAREHEA~PEH - D PEHAYE, B~ o

2-10




T PT MEAT T T s PRI i AR 7

H7 vt A LoYnZBU 5 ABEUKOBRIZELE, FARRESOGIROE Y #0, BIT
LRIREHHE EBRO G HEEZHEL TWD, TRHOFRED S B, HERWNL DM
DAz LI TRk 5,

14 SRIIAIETAKEA~YEH 23RO b2 TH B X ORGERMR D O OIRIKFEIY DT 5
REFLHELZFEOTND, TOHEHERELZER 2.7 £RBLOFE 281577,

# 2.7 TFAKEEBEWE~OIHITHRD EIRE

HH - FRAE
TR 43°C
pH 6-9.5
BODs 600 mg/1
COD¢, 1,100 mg/1
TSS 800 mg/1
Mg - v 100 mg/1
MR LA 10 mg/l
%R 100 mg/1
Y 25 mg/l
TV 0.2 mg/l
7z /=) 0.05 mg/1
YWEL)]
- 105 8 cm’
- 30 40# 15 cm®

# 2.8 TAKREE@E~OHHIIRDELE LIRHE

HH LRR{E (mg/1)
617 v A 0.5
Vol NN 0.2
gn 1
KR 0.2
iR 0.5
4 1.5
el A% 1
# 2
=== 2
= 1
RO E 5

2-11
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IRASH &

Hil © Brf No.44, MOHUUD /2000 £

915 RIFNHKE BERMNICHERAT 2560 R &t L KL EDTWD, =
DERIEIZE D &, MBKITRE - ADE, HDWVITESE - AHEE - FTBREE N RE
LB DOFF A 72 LI BEEERICRIH LTI bt o T g, E 51, — kAL
RSO TRMVER O ALEE K 2 FEREIC WV 2 BZREICB W TAE TR B, BWdH 5 W3y
DFSEZHEEC TV D, FHAIHT KO EIREEZFR 29, & 2.10 27T, EHICEH
15 SRIT—RAVER K 2 IR OFEREIC R 3R & 2 & | TRILERKIE, Y3, #i. JRIRR, R,

Va— b, FEOHEHEY ., JRELSN DB, X, BULERG AL D RY ORI
FIHTE D & LTWD, LS OMBKITA TR DY, & TOMEY, L,

WA OREMICRIHTED E LTV D,

£ 2.9 B VVHBLEKOBERIRICR T 5 KEEYE

No. HH =X (VA WL IN—T | B ITN—F | HEI T N—F
— WAL R i BEALER
1 BOD; mg/l 300 40 20
2 COD, mg/l 600 80 40
3 TSS mg/l 350 40 20
4 TG - T mg/1 WAL 10 5
5 & 175 IR = 5 1 1
6 RIGEEREEL n/100 ml A7 L 1,000 100
7 AR (hE) O ML X mg/l oK 2,500 | K 2,000 K 2,000
%)
8 T YT LRER % 25 20 20
9 WAL mg/1 K 350 B K 300 B K 300
10 | RALWIREE mg/l RKS K3 K3
Hill : B4 No.44, MOHUUD /2000 4F
# 210 AELV~VRHILEAKOEIHICKIT BB AN
HH BT B1ITN—T BoIN—7 | B3I ITN—7
— WAL IR e BEALER
R T LA mg/l 0.05 0.01 0.01
#n mg/l 10 5 5
&l mg/l HWHZ L 0.2 0.2
=T mg/l 0.5 0.2 0.2
Gk mg/1 wWH7Ze L 2 2
=5 mg/l w2 L WL 0.1
VA=TN mg/l WH7Z L WHZe L 0.1

2-12
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HH BT ETLIN—T FBoIN—7 | EIITN—7
— IRALER ZRALER e L AL BR
TV 7Ty (BEDOHR) mg/l WH L 0.01 0.01
<~ mg/l 0.2 0.2 0.2
7S mg/1 WAL 5 5
=PAVIZAN mg/l HWHZR L 0.05 0.05

Hih . B4 No.44, MOHUUD /2000 4

5 8 SRIL FAMLERG ) & OVEIRD | BRERER L OAREEEZIRET 540, B HF
ERERFRRICOWTHET 5, 1GIREZRIE, HEFICHAAT 2 IZIZROWTND
FEIZE V@O R B AT RETHDLEHEL TWD, Thbb, IFRIETEE. Bkt
FWE, BVLER, AIKEIN, 2 RA N A ERG LcaryRA R 6 »ARESH
JIE U T 22 L Th D, S HIT, LB TORRY W, BRI HOIBRMER O
FEWELBE L, BREFMHOBROEERF OESED FRELZ EDTND, Zibd 1
R A 211 18T, ZOBSIXIEIREZ A V) OMREH, i FKA &S 1.5m LL
WO M, AILOARSCIER, A TREANDHROHME MY, HIFTES7D
AN TICERTED TR OFEMICHAT 2 220 T 5,

# 211 BRENHOERERY OESR O _LRE

T H LRI E BRI (mg/kg)
Gk Zn 2,800
ki) Cu 1,500
= Ni 420
B NN cd 39
#n Pb 300
IKER Hg 17
VA=PA Cr 1,200
TYTF Mo 18
L Se 36
b 3% As 41

Hil © Brf No.44, MOHUUD /2000 £

KIGHEREE T RIBIR OETEY g 240 1,000 282 TR 520, ZOHEETE, bL
HRBEIR N EAELWRE O FIREA B - 5E . Bl SN AEMERRIC L v D1 T
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FTHEINDEEMLZLICBEAL T EIA fiEEICER S &ETH 5,

(E) RRFFXOREBER

FEOEFBBIZB WD TRFA SNTZRBRENTLR SN DIRETH D, BRI, &
Fh. DOfERIR . AEREEREN & BeEhiAT, MERFEELFIR R & O BRI OV TR 5,

F) ET=XFV U THEOEE

TuYxl hOEREERERICBT DR ERT AR ENE ENDHRET
HD, ZOFEIITFEE, HFFEHEOREL S 2T NER B0,

(G) BUNBEFRIERE & DFHE L A3k NGO DN

B BIFREERE & DR A 2, £/, NGO B LU AZ T HERFOEREZZES
NETHD, Dk, REBIVCEROLRIILETHD | FERESLRTIER S0,
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H 3= Tudxr FOBME

31 »bEL

A v BT EOERREFEREEZZT TRV, U X0 gEEIC BT D A 0 &3
WTW5, LML, FAREZGTY— XN ORI 5 NDITHEHRER 2 5
2N TW D, 4378 FAGERER O R ANTATEBREECAKIROKE~DB DR ELY 5 2 5
REH TS,

3.1.1 FTAEIRAT LADOBR

A v EHEIZIE 16 DETOEKGBIFET 595, ZD7RNT 1 HFRBRFTA NG
JFUKZGTEY . TOMD 5 TFTISER 2 BIFKEZH TN D, 18 BETOEKE (G
D2 HFTEET) ORENAFHE 780 T m /A TH D, RHAKITMAZ, W OnOHERT
I T AR S FKOBAE ST D, L L, BIEOBSEEIC A THFARDOEIA 13K
INTB D,

A 0 EEE O T KIE S AT LATHFLIC 3 DO LIz #ilsic B S s, T72b b,
FTA IR, FTA VIR, Helwan TH D, ZivH O 3 HIkIZITIWVFE 7212 FKER
DI S AV TV R WIS BAET 5, B A = EEEIZIZ R T 6 AT F 2 N /KALEE;
DEET D, ZhbDOR)NT3 IATiE A (Al-Gabal Al-Asfer, El-Berka, Shobra
El-Kheima) |ZA7E L, ZDOMMFREEHAFHE 293 T m’/H TH Y, 2 NIl E (775
7w a, Zenein) THUERENAEHEL 73 F m/HTHY . 1 H7TIE Helwan TRLERRE
238 5 m/H ThH D, 2B, FEICIT 4 B FT O/ 22 B N i Th 5
15th May City, Al-Haikestep, Badr City, New Cairo City (Z/F1E L. 153K 3 B AT O @GR 23 51
SNTWVDERIZENT S, 1 AFTO/INURLR LB ;73 6th October City TEIVTUNVD,
Z OftilZ Al-Sheikh Zayed (ZFR{bihik X 5 BRSNS fFE LT, L, Z mﬁ%«@
TAEDIFICHEM L, REICHLT L ERREL o779, F}'é‘ﬁ:ézhto z
JLBRG OREES RN WO THAE, MATKIZT 79T v Tﬂ(@fﬁﬁ%’\ﬁ%{/lﬂrf/\uﬁ
LTW5s,

TS A BT AGE SR B A T 450 5 m/ B & HERF S, RALBRRE S 410 77 m’/H & 40
7 mY B EESTWS, 0, BAEONEREES 248 2 5 T AKIIAHE DK B ~FAAL
FCHEAK S, Fim if%»MmmA#é AT, AREINC & B0k FkE
@ﬁM%%ﬁ?ék BEAF 0D T KB il 7 D JLBRRE /113 AR T D L ENR H D, Zh

TIZ FAKAVERES i a% DOERR . A > 7GR ) OHE5E, B FAKGE R 2 T o 5 Hilsk o i
@ﬁ@@ ANGEND, FTAREY AT AOIERE U AE VITIT SRR A S 2 2,8 -
T 5, LIeho T, WA OREEEOMEREE kD Hivd,

6 WATOEFAHIED 5 B KT 2D F/AKEICKS U THERDZARER H DOIL 3 BT, 7

3-1



=T NET T T T s PR T AR T TF

bbb, HED Al-Gabal Al-Asfer, WEEDOT 7570 v =2 & Helwan #i[X.® Helwan O
BRPE DI TH D,

BEAEDT 750 v 3 2 FAKRERS OALERRE /713 40 5 m’/ HIZR S, Zhid—RAHE T
%, BILE 80 7 m’/H O —RMLERREFR N R DI FETdH v | 2010 AFEAEE IS TR
BEDHIFRES N TS, BIIEO THNETTH L, 777U v o FARRESOMLEERE
NE 120 H mY/H (—RALER) (23T D, T ORENIT T ZEER O AR E LT 5 D
W+ Thsn, UL, JRE THIT— AR 2243 2 |0 £ 37, ABUKIRIER 7R ER
Zlii T 5T iTJr/\iﬁiiE&D InbZ L b, Tz ERNRERERTZ L
ORI DO KB BGED T2 DR, IR OFEAH B AR & 72D,

BIET 77U vy =2 FARMEGOFEATEIEIL. Zenein FAKMLERE; DGR & —F&1Z 35km
BEAN T 12 AN > 7 CiE B, (BT 7 — TRBEII LTV D, —IRALBEfEEE DL
AR &gl & fi & KRB iR DR S TERT D &L IHEREITE L < i%ﬂﬂ?éo Z oY
DGV RS 2 87 72 oG IR U S B & e D

312 v =7 hOEH

O7a Yzl NORBO BT, EEOEERESMOSEES B CHETHZ LT
%éo X, 77T v o FAMERGIC CIRAVBRiEE AR T Lo T, AL
fﬁmmﬁwﬁﬁ‘mkﬂzmk TIHE O, KEREERS L OAETRREOUWEZE U CER I NS,

DFWMEDKRKET 77T v 2o FARMBRE O “RALE i ER 72 5 QN BHE 3 5 {5 R AL
PR R DI 2 LT D27 OICFHT 2 Z Enliff a s, ZRHOHEESCENE
ERT DO, ZOREILT 77V vy FARKLBEGA~DIRAEEEZWET 5720
DT m Yzl N ORERESR Z M L, KBRS 5720 OB DO L~V Z2ED 57
DIATONT, BRENET 0P =y MOIFES, EfE, a2 O
GEND, FEDO L LT, EIA EEOERNLE L S, ZhiT CAPW 28 EEAA
NEDOERBEBLT-D, BETH TP 27 hOERINIEET S LD TH S,

32 BETHIuV=s FOBME

T TU Y a PR OBIEORNEZ S ET 720, ey NOBRESR S L

X, BB/ 120 T mY A D WML T T 5 T w3 2 FAKALERSE & Zenein FKLER S/
O FEAET DIHIRALERC LB AR B HIR DR 7 77— DYERDNE E D, TR ZRAL
BLEVBIRAE DT DI SNDERIE, =7 L—a v s Z o7 &b, R
BRI, BIER S TBXONNERT 77— O Th 5, T Olfigk D~k - ka3
3T, CRAE R OBLERK 2K 3.1 12T,
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K 31 BBTL20P=r NOBRESR

No. Bk 1 ~HE o

1. FAY A/

1-1 | FHE #6 10m X & 162m X /K% 6m (9,315m’) 24 1 (4 # <6 R5)
1-2 | R 24 tanks

1-3 | EEEE 260m’/%) X 380kW 9H (3BT

2. S HE T

2-1 | FJEAE NEE 51mX K7 3.5m (7,151m’) 24 9 (4 #hx6 RAH)
22 | {FUBRREHE PR SImX /K 3.5m X 3.7kW 24 &

2-3 | ROEVBIRAR S 34.7m’/4y X Hem X 55kW 24 H

2-4 | REBIRAR T 52m°/45F X HI0m X 15kW 125 (6 5 T1H)

3. H SRR Db

3-1 | FEAE E Sm X & 90m X K 3m (1,350m’) 3 i

3-2 | HaFEAR X Tton R X 42 5

3-3 | KKK AR > 7 4.0m’ /%y X HA0m X 45kW 65 (36T

4. 1% Ve 16 fite 7

4-1 | JBIRAR 7 22.8m*/4y X H80m X 450kW 25

5. HlRZ 77—

5-1 | HIlRZ 7 —v (FLik5Y) 183 ha.

BERR B L ORET A15R 7 7/ — > ORdEFE %X 3.2 1R, BERIEIR T 7' — > Oififg
IZEETH 241.5ha TH Y |, 120 5 m’/ H O—RAFE, " RAFE) SR AT HIHROTZ0
21X E BT 183ha DIBIRT 7/ — 2 R L2t iEe 5720, ET D5 T 7/ — 1%
HCWW DA+ 25 HHUCALE L, L7z -> T, 20D AMBUGO VBT 20, 37
FT D PALER % ABK ORI, 1BIET 7 — 2 OFEAZ WL D) 3.3 1TRT,

3-3



T NET T T 2 PR PR HE i T 2

Primary Treatment Facility
Capacity: 1,200,000 m3¥day

Sludge Treatment Facility for

2,330,000 m¥day
(Including Zenein WWTP)
(Future) 190

Primary and
Secondary Treat
Capacity: 8
(Fut

7508

;000 m3jga

Secondary Treatment Facility
Capacity: 1,200,000 m¥day

Treatment Facility for
Supernatant Liquor

$50m

Existing Primary

Settling Tank Primary Settling Tank laitniatration Buildin

Capacity: under construction Existing Sludge “%(Secondary Treatment)

Capacity: ‘Thickener g
Main it
Main Existing
Substation Inlet
- e " e
Pump Station g
Chamber

Existi
Inlet

P
| Statio

Tank (Under
[ eonstruction)

New Inlet Chamber and Screen
(Under construction)

New Grease
Separator Tank \(

Ney Bysgass
Changel

Adifinistratiy

T

Under construction)

New Medium Screen&Grit
Removal Chamber
(Under construction)

0m 100 2(‘10 3[‘)0 4(‘)0
L

inistraton
uilding
e constrittian)

G,

Cymbe)
Chlorination

Chamber 43
Chamber B

Chlorination
T

“hamber 17

Chamber 63B

Chamber 63C

Chamber 4:
Inlet Pumping Station,
Sereen and Grit Removal,
Grease Separator Tank,

q
Substation and Generator House
Future)

Irrigation Pumping
Station
(Future)

a

5(‘)0m

X 3.1

777Uy a FARMEEOBEFR L ORRT 5 T AL

Hou (s}
o

Existing Box Culvert
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)

Proposed Box Culvert
to Barakat Drain
B3.0m x H3.0 m, L=757 m}

*,

Chamber 63D

s
A

*:_-‘
4
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1 16.6ha | 5 49ha| 9 19.7ha | 13 84ha | 17 5.6 ha
2 88ha | 6 1.1 ha | 10 79ha | 14 89ha | 18 5.5 ha
3 82ha| 7 264ha | 11 83ha| 15 163 ha | 19 16.1 ha
4 23.6ha| 8 5.7ha | 12 21.2ha | 16 6.5ha | 20 11.8 ha

Total =241.5 ha

877

BT 77— S
(T #&=241.5ha) HIeZ 77—
. : : (F#&=183hg

¥

400 800 1200 1600 2000m
A '] L 'l ']

B 32 BEFRBIOMERTHHERT 7/ —v
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T 7T vy a FKMEIGE~DT 7 & A E ¥ YRR i R 0D 4 2 i e ) Mt

gy

Barakat HE/K B> 5 ORISR T EREEL (1) Barakat HE/K B> 5 ORISR T EH S EL (2)
33 EEMBZAMOEBEE
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e =y
A
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A

RE SN FARLEIS R OALE
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4 E RIER—RXTA 2« T =X

4.1 BREE

T NEOEH TH LA 2T OEORKOLTHT THY | A THHR O ANE
FEOREWETOIHDO 1 2ThD, A xRV, HIROBIER L OSHUbIEE O Hl
HMThHDH, DAL, TAVIPBEORZEEL, LH=T hOF AL - TAZIK
HIRIZ A 2 D3RI/ DL D ERTOF A VIR & B (M) I26E LTV %, 2008
.5 A4 v EHFEIX Cairo. Helwan., Giza 38 LY 6th of October @ 4 > D {2 55E|
Ihiz, A miFBAsE EEOZ < OKRETHO L 5 IZRA 2GR E ST b,

WA BZE=YF NEORFEOFLHTHY . ZOEOFERFEEFN Z OF TN D
Wizl C AT T D, RRFRE L AN DI T OB RS THEEEL TV D,
TR FE TORE R N AR AT — E A OHHG 213 50T IEE L TR Y 18, &K,
B, WE. L TFAKEICEDIF—ERRENEL TS,

411 v =7 MRIEOBE

—HRANS. FAGEFEET, FO AR LB AL D TR DA LT D KR K E
DBLRPOEENREENIFFS, SHI27r Y=y Mg X OO EKIgIZE
T HAEREOWENYFEND, L L b, TAEFEOER, EREMFIZEW,
THRAET DBIENRADREZ TR 5L, £ L TRES N FEMRERITER S
DRADBERMT D HOMNKRE T D ENEETH D,

RKEHEDOEIIC I > TR B OEEBORAENTHRIND 3 DOXIERHH, I T,
FHARZ Z 6 OXKIkIE EIA S E(ER ETORGEFH & 725, 25 ORI IEILLL
TD3>5TH5H,

- ZOREIZBWTRE SNV SRR, B XN oft s i BEET 77
U o FAKLERS IS KOV o JE i X380

- BEfFmlesiEsy (BIe7 7 —r) HHL, B L o JED Xk

- TT7 Iy FARLEGORBORAKE,  X OO BRI (REYEKE - Barakat
BEAKE D25 Al Rahawy HE/KE £ C)

L, BROKIBICBT 2 N—2 T A > « T—=Z PO NROGE, 5K E LR
LI SE FTREZR B A RIS 2 0 AT CIREBHEICE SV T F O A 7 2 Y =22 T
N=RFA > - T—=H2 &k T 5,

- WBIROBREE - HUE - HUE, KR - RSB B ONVEY - 15l OKEGE., KRRTGY%.
B - IREN, R T ofth)
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- EMTERIBREL - HAAMRERX, EEY
- AEREEHIUBRET AR, ARRRFRE. AT — R JYEEES LKA

TR R OB SN TV D HHIIBEFE T 77 U v o FKALERS O N IC
HY ., HEHASEEN D A o BB O ERICITE L TWD, (BRI 7 — 3T 7T
T 3o TR O X 52 P )7, Cairo Alexandria B NA 7 = — O RN AL E LT
ZDO

L
R ~‘.
" -
" .,
- .
- .
- .
. .
. .
\J .
-y . .
o* v, . o
* . *
N . - H
L] u
\J . “I ‘... »
* . * 0%
At a ..‘.-v
L
*

H# : Google
41 TT7TU v a FKAEE, BT 77— ONEK
4.1.2 #iR L g
(A) HIFERYRHK
() T T IU v a PR
T 75Uy 2 KA E D O MR R i & DL R ISR B,
- TTIUy v a FAKMESII A v g EE O, A V- T A Z OBERERICH D,
- KRS O IS ORI O K i ) A e s T W (B & 10m 7 5 20m)

FA VN> TRERNTHR L TV D, Z OHEIIEZ N EIE L, BT E5D
HILTWA,

42
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- i, PRGOS LOWERN N E W E o T D,

- WEAA T == TH LOEERI « pHEXIRDERE STV 5D,

- BRSO VIR R IR EHET SRS > T D,

- FUKALEREG O Jiit K 1% Barakat HEAKBSICHEH S, FA L - TAX (BEE 10m 5
20m) Ayt FLTWAD—EDRFEPKKEZE U T, &EMNIZT A VD Rosetta
Branch |23 LTV 5, (X 4.3 OfkfTER)

TAAVERG S B S O B EI VLB & U R ATE LT D, AN AR
DI FAKMLERSE ) HEEANLT- Cairo-Alexandria BV NA U = —IZ1R > TEERH D .
PR &SRR LTV, 77 77 v v a PRSI HCWW (28 L
TEY., L7eh o THHINIZIRE S 7ok OERRIZER LTk, WnZe 5 U & 58
LR,

X 4.2 BE7T 75U v o FARLEEEDOMBEX
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(i) HRTT—r

I T 77— KO M B D 5 B e LU T ICRER T 5,

- BEEBIRAEERR (BIRT 7 —2) 13T 77U v a FARAEE D 55 35km O/
EHIEICAIE L TR, 777U vy a FKRMEY Y Zenein F/AKMLERG N 634
T DIHIEDHIED ZIZ VLTV D,

- BT 7 — I ANA U = —IZIR o T B IR O M EANCALE LT D, A T

—E VBRI IMEER AT S, 2GR T 7 — v TOMIZ
BREDPFEL T D

- BT 7 — VI ANA U = — B 8km OALEIZH Y kb T 7 —ATiEEL
TWD/IMEENBIBIRT 7' — 2 & TOEMREHEITN 3km LLETH 5,

- BT 7 — 2 OFEFIL 100m 95 ORYE I TH U AL H B EANIOE m 0 S <
120m Z % T\ 5,

- BRIIBIET 7 —roduE, EiEEICEEE L TR0 TN AOKIRIC X A TR
REHWTAHY =7, LEY, b e MUvEravE2E0EWE, 32, 2aE
LS L T\ D,

- INGREROIESCREEER CICED I A 25D EEAN DI TH72< L £
< DERFBEHEIINA AP TN D

- ZOERT V= O L A IR L < IIE R B 0 | BRI RN <
F RIS LS > T D,

BEEDIBIRT 7 — 1320 DT 7 —0 B Y | AFtHFE 241.5ha TH D, 15IRT 7 —

VBN HCWW BFTE L TR Y REAMTH S, Lizd-> T, {5IRT 7 — HLikE
B U THiT= 72 B O B X 220,
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(B) HIEHIREK

T Iy a PRI A VN K > TR ST A L« FIVX O PRI AT
ELTWD, 2O FAKLIEEER O LIk OMERER SRR SN TEBY . A V)ID
TR CliZe < WEHI OMEE D 2R LTV 5D,

TKAVERSE PR O E IR . B L OYEIR T/ — s il o 1%, FEticasd [Tmikh)
THY., ZOTFEIZIE [ToB) & [ToO) MM LTWD, (X 45, X 4.6 &)

ToB: W, KiE. U7 vAXREE. EE 15m
Tmlkh:  FHTIERATH], Gebel Khashab AREJE, fE0 7R adm) &/a, BHEA LB EM(L
FraETe, FEE 67m
ToO: Gebel Qatrani J&, 5, Kt JeEZ &L, THEYCEEAZE T, BE 20m
L - A o AR X (FR4: - #R4E : Egyptian Geological Survey and Mining Authority, 1983)

777 7 vV
TARALER

Q/

X 45 777U vy FAAEELEZOREDOMER

4-6



=T NET T T T s PR T AR T TF

BT J—

X 4.6 BT VS —r L ZFOREBEOHER

() TBRT 7 — Ko

1BIRT 77— itk O H KNI TS 50m 205 100m LS TWb, (B 1
FIGURALEEfERY AMBRIC #&3E, 1991 4F) F£72, ZOWMEETIHFIET 7/ — EfiiE
FEIZ 31T 2 HE FAKTB YD ERRIE I /2 EREd STV b,

OFERERICL D & 5IRT 7 — > OFEBNIALET % 6™ October City (2331 % LA
EIFTFLBRENR KR E WD, BFlB L UORE 2 508 MM L > TELILTEY ., 8
JZ 30m ICET 2WET O LS BRI TV D,

() T 7 TVU v o FARMBRE X o #E

T 7T v o FARRLEREG K 351 D B A1 Gabal Abu Rawash O —#Coh 5 A1
JR'EW D% LA V)INHEREm & L Cambn TV AR L tEE» O/ I
WhEHREINLTWVWD,

WERE R LI AR R K 0 BRI A SN ZF, B L O E bR S nb, T

AN s TAZHLEOMIERE QR S1TK 8.5m THD Z &P MESNTEHY | JALHEIX
ZORBE LY HEWLFERETH L,
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SPT (BEHEEARER) 12X 5 NEB LOTERBHEREZZR L, hiE &R oS
B OFEM 2> B I FEHERE T O FERE & LT 2 LT X DR 2R L IXIEIE 8.0~
11.0m O OHESIZH 5, LFLOHEEIZHELSNT 25m ORI TOHBOMEELLT
(R 3 5,

% 1 J:%BE&% (Sur )

FEDNTHIZR YR 2 & Tk 70 12> & HR TR - O THERL S LT 0 | ARYEBR ABRIC
X% NAEIZ 10 Kiifi, BLOHEITZHEWNLONSPMARETH D, HEIEBATH
V. BEIXZIm "5 4m O#FHPFATH 5.

H2 FEWE (Suy)
ZOEITFEEE 2L TR Y | MRBR]Z2 E il & PR TR SN 2B TH 5,
ZOWBOLEITHMNOEVELZRL, BET 4m 5 Tm TH D,

HlE C
AHANCH 2 2 E ek Hd LT RO &, BITEBa s L < IIRKE
Thb, ZOBOEGMILZ OHIBOSIRICE > T\ 5,

PRAVE  Sm g
Z DB & PRIKLT ORD LR T2 AR SN D PIIZE A TN D, ZOROHLE
EPEASEWEZR L, OB ABHUI/NSVEL D REVEE THRAX TH D,

TEWE S,
Z ORI, O WEES L < I3 R 2 S 0O O TR S TS, HEO AR
Bkt U< IZBAKATH B,

4.1.3 [fB LURE

77 A v L PR U & DB R D WIE ORHE A RS | ORI & o TRV
DUTUIERET D, £lo. YT ORBELZHETICH -6 TREN 3 A L 4 AITH
BICRET D, DA L8 »r AMOEME 4 » ABOXID 2 S OFEH NS D, I A
IO KRG B R AR 4118 T, ZOEENT 1968 4-~2006 ER O FEMETH Y |
ZOERHIESW T Z OO REME 2 LR T 5,

A iR

BWo 6 Ao 8 At - L bR Em < Y H REmRIRIT 34.4 | ) H RAIRKIR
208 JETH D, BHNTIT 47 FEIZET HZ LB DA, AHNE5EV B HHIZ X 0 IERE Tz
BL7-B 22 5b, 72720, BRNIETA N6 O3REIC LV L <, BEIce D, 1
A. 2 AR EEEIRIE 19 B, FHHRESIE 7.7 EThbH, A aBiMIdH D
New Cairo [, ZA 2 XV EGNREWZH, A, FFCTIFR522 L850, 2fixmic
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RXMETH D, ZO & D ITHFHIBII IR D B A BITRE W,
(B) AHREE

SRR XL O ETIREILIZ LTI 47% B L1V 64% ThH 5, —fRA7 @R & LT, fixt
WEIIAICELS ., HEIE T4 5, ZoOMMBIIERZE L CEBELTEBY ., BEOEHL
I 17%LAN &/ &0y,

(C) FWE

# 41 L0 BEAKREITMRD T < AMEEREREIT 0.0~3.6mm/H OHiFH, FHE45
MR KET 19.3mm/AETH D, HREIBERE. 3mm/A LLEOHIZ, 11 A~3 A (5 2H).
Boo10AM 4 A6 10 A) ORFBKEE 2.5mm L IEFITD7e < D THEKE
DLk E % D,

D) J

R 20w U2 ER o @l a) bt S Abdb s 215~44 ) TH Y, 60% % HH TV
Ao Fio, SIS REED 53%1F 3.0~5.1m/ThH B, (F 42 W) R\ OZEEZE
L, 4 A~11 Ai3delm s Sdb o R EB L TRV, 12 A~3 AR RIS B ST
l/\%)o

(E) ZRFEHE

RSB OEELEIIREE . B L O ORE LT 5, BIER) b AR R ITA&

HIo/hEL Bl k&L 5 EAZRLTEBY ., BIEHRBEHEORKHEIZ 6 AD
8.5mm/H. F/MI 1 AD2.Imm/HTH %, (& 4.3 5MK)

K 41 A vEHE (T7I7T7T2KR) OKREEE

A REAR (5 | ISR () | TR () | AR (o) | F?jiﬂ)ﬁ%
1 A 18.2 7.7 12.7 62 3.6
2 H 19.6 8.5 13.7 57 3.0
3 A 22.6 10.3 16.3 54 32
4 H 27.4 13.5 20.1 48 0.8
5H 30.9 16.4 23.4 47 0.6
6 H 33.7 194 26.2 49 0.0
7H 34.4 20.8 271 56 0.0
8 H 34.1 21.0 27.0 60 0.0
9H 32.0 19.7 25.3 59 0.01

4-9
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IRASH &

o \ \ N A B

A BESR (5 | RIERE (5) | EHRE (F) | MR (%) ( ‘P) -
mm
10 A 28.7 17.2 22.5 61 1.1
11 A 23.9 13.0 18.0 64 34
12 A 19.7 9.1 14.1 63 3.6

il : 27 NEDA 07 7T U v ¥ a FRRBIGEMGERAREE A TBoEN A AR SR

BULHEAR . 2008 4F)
ERT

« EFEEEHT West Cairo KABIHI A TH Y . 18 50km 2 RET 5,

+ &8I Climate Department, Egyptian Meteorological Authority, Arab Republic of Egypt & ¥ UX4E,
- FORIEAEIT 1968 > 5 2006 F TOFHIE

BLHIPT No. 368

# 4.2 West Cairo Station (23317 % JAHE » JAE

” West Cairo BLHIFT”

I - 196841 H 7> 5 2006412 A

JEL i (%) Al
L J v bk 01--03 04--06 07--10 11--16 17--21 22--27
m/F 05-15|15-30]3.0-51] 5.1-81 [82-10.7]|10.8-13.7
34514 3.4 4.6 6.4 4.4 0.2 0.0 19.0
=l 15-44 2.3 4.8 8.3 6.3 0.6 0.0 22.3
45-74 0.8 1.6 2.6 1.9 0.2 0.0 7.2
& & 6.5 11.0 17.3 12.6 1.0 0.0 48.5
75-104 0.6 0.7 0.7 0.4 0.0 0.0 2.4
# | 105-134 0.5 0.5 0.2 0.0 0.0 0.0 1.2
135-164 0.6 0.5 0.2 0.1 0.0 0.0 1.5
& it 1.7 1.7 1.1 0.5 0.0 0.0 5.1
165-194 0.8 0.8 0.6 0.3 0.1 0.0 2.6
M| 195-224 0.8 1.2 1.1 0.7 0.2 0.1 4.0
225-254 0.9 1.4 1.5 1.0 0.3 0.1 5.1
& it 2.5 3.4 3.2 2.0 0.6 0.2 11.7
255-284 1.5 1.8 1.6 1.0 0.2 0.1 6.3
7 | 285-314 2.4 2.9 2.4 0.9 0.1 0.0 8.8
215-344 3.7 5.5 5.5 2.6 0.1 0.0 17.4
A& 7.6 10.2 9.5 4.5 0.4 0.1 32.5
EE) 18.5 26.2 52.7 19.7 2.1 0.4 100.0
35

1= J&# (/> ) = 1.85 Kn/W¢f#] =0.51m/F)
2= West Cairo BLHIAT) OFBE O GALITAERMZ @ CTHEE S L <I3EH
(Hgh: Egyptian Meteorogical Authority Climate Department)

i . 2P NEAA w7 7TV v v PSRBT RSATEOAEAN A AR SR

BHLEERE . 2008 4F)
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T PT MEAT T T s PRI i AR 7

# 43 A v EHERKIROARRE

1 H 2 H 3 H 4 H 5H 6 H 7 H 8 H 9 H 104 | 11H | 124

2.1 3.1 4.4 59 7.5 8.5 7.8 7.1 59 5.0 3.2 2.2

Hii : Environmental Assessment, East Bank Wastewater Project, Stage 11, 1995

—— 01-03
—— 04-06
07-10
11-16

—— 17-21
—e—22-27

Speed (Knot)

Hillh . =7 NEAIA 0T 777 vy o FARMBGE G EFHAEHRSE MSIiTEIEAN B ARG SR
HLEERE . 2008 4F)

X 4.7 RFD/INF—

4.1.4 KEHEE (FHK - #1TFK)

A IR 3 1T 2 K EGHERDLIZ 2K & U F/KIZIX Sy L CUARICREER %,

(A)  Hatdeki (BESAKEHE)

T 7Ty a PR O PR KL Barakat KBS ICHEH S, 2ok, RBEYDKE

T % Abdel Rahman HEZK %, Al Ramal HEZK#, Muheit #E7K 5, Al Rahawy BEZK 2 #8H L |
I T A L)1l D Rosetta Branch (23R H 35,

B{E, 77957 vy o FAMBEOMIEE /1340 T m/HTHY , 80 i m/HRES)D—
WALV R LR M b 72 < BT D, 777 U » ¥ o FKLHEE & Z Do sk ie /1R~
JEIZ LV IEEINTZTARO —ERRUEO EFFHHIN TWIONEAIESNTEBY ., £
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T PT MEAT T T s PRI i AR 7

DOFER . PEAMHEOIEL 72 K EIEBE TN TW A, ZOKEIRDIILL T OB R 6 fuz
TX, ZTOMRREZK 49 1CXRT 5, GERIIfTEE1 22 H)

- RAUA v FkESt (200747 H 4 H)

- XVPKIE - TAGESFE (2009 /-3 A 27 H)

- K& - s (RRERE)

- JICA KEFHAERF (200948 410 H, 12 H)

Rosetta Branch
———

(Rasheed Branch)
A
Al-Rahawy ¥ KB&
Al-Bahery KB
A Al-Nasery KR
p—

Al-Ramal $E K B =

£

g E

#E £

s >

®E > § D

] = = <

77 B z = g
~3Tvia § i‘ H
TR Barakat 7Kg w g =
S

2% 2
3
-

X 4.8 77TV vy FALEE D Rosetta Branch £ TOHEK BB
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H 5=

300
Barakat HE/KE%
250
‘\. No.1l
K Al Rahawy
2 Hek g
200 ! —
N O it e P
\\‘ O_NO.Z ———_____==__—~'-===:‘
E o O ——
2 150 -
g No.4 No.3
o A\
[02]
v \
—A
50
0 . | | | I
° > 10 s N .

T IREE (km)

H#  No.l: KIAa FAKESM (200747 H 4 H)
No.2 :  FHYIKiE - FAERH (200943 A 27 H)
No.3: K&EJR - Mg FAAHRH)
Nod4 : JICA (200948 H 10 HB LW 12 A)

B 4.9 PEAKEMICIITHKEBRDN

X 4.9 76, Barakat #E/KE I L OF DM OHEAKREHE~D —FALER « RRAFL T K DOHEH
IZEDE LWKEBENEEL TS ZERHLNTH D, £i2, FARLEE ) 5 ki
KPP, 47, Barakat HEKIR2N D O FEFEN RV T &0 HAKENSE ST
L2 EBBEINTND, JICA (2L DKERERRITMOKEEE & g L, Byl
ICBWTIRWKE L1 (BOD) Z7s L TWAAN, it FICHE 9 AKEZ b oI RL L
TW5, ZAUE 2007 FFE00 6 FARLBG~DOMAKENKE S BB L TEY | JICA IZX
LKEREOFEHRE A BDRAKEDIKR T L7z BRFICE SN E2 BN D, fbim s
LT, HEKERIZI 1T 2 V5@ ST TR & LULZE L TORLY,

B) ELRLAEVHE

T T v a R & OO A IS T % EAR - A EWE O Yeklix 2009
8 HIZ JICA FAEIZHB W T EM S AV KERER R PO LN o T, T OKEM
TIX, 77TV v o FARMLESHRK & PR D3 i KK B FEYE & i FH AOK B S
WG T 2008 9 AW 2 SR 215 5 7o OICE i S iz, KESITHER A *R
4.4 7759,

IINTRREHR UL AR S 0T D A LA N OSATIZ B8V TG S vz, sl 72 iU BiS
FTIZ DWW TR 1 DX 1 25/,
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ZZTNET T Ty 2 a oK AAPELG i a2 AR
53 A BORHER I AR

1 TTTU v a FAKAEY (4 TFK)

2 TTTU v a FARKAELY (—RALELK)

3 BarakatdE /K B (R K LER 35 HOiE 7K )

4 MuheitfE KB (Z D HEAKEE O i )

5 Al RahawyHE /K

% 44 ESBLAEWEOT-DOKERE-ER
HH B s ) HeA | KB
No.1 No.2 No.3 No.4 No.5
2009 4F 8 H 10 H AR R
bRl mg/1 - - - - 118 300 -
B (Br) mg/l - - - - <0.05 3 -
<~ #H (Mn) mg/l - - - - 0.3 0.2 -
TG - 1B i mg/l - - - - 18 10 -
71 K7 A (Cd) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 -
£ (Pb) mg/l <0.01 <0.01 <0.01 <0.01 0.2 5 -
#i (Cu) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
= v 47 JL(Ni) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
#ifh (Zn) mg/l <0.05 <0.05 <0.05 <0.05 0.1 2 -
bt (As) mg/l <0.001 | <0.001 <0.001 <0.001 <0.001 | N.A. -
71 (Cr) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 | N.A. -
T U 75 »(Mo) mg/l - - - - <0.005 0.01 -
&k (Fe) mg/l - - - - 1.3 5 -
230 b (Co) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.05 -
PHEHPR mg/l <0.1 <0.1 <0.1 <0.1 - - 1
2009 4F 8 H 12 H AR R

bRl mg/1 - - - - 120 300 -
B (Br) mg/l - - - - <0.05 3 -
~ 7 (Mn) mg/l - - - - 0.1 0.2 -
MRS - v mg/l - - - - 21 10 -
71 K27 A (Cd) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 -
# (Pb) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 5 -
#i (Cu) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
=/l (Ni) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
HEn (Zn) mg/1 <0.05 <0.05 <0.05 <0.05 <0.05 2 -
B (As) mg/l <0.001 | <0.001 | <0.001 <0.001 <0.001 | N.A. -
71 (Cr) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 | N.A. -
T 77 (Mo) mg/l - - - - <0.005 0.01 -
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I NET T T a FIK ARG i T g

IRASH &

5 Wi LAt el WA | MR
No.1 No.2 No.3 No.4 No.5
& (Fe) mg/l - - - 0.7 5
231 |~ (Co) mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 0.05
EEER mg/l <0.1 <0.1 <0.1 <0.1 - -
5. FEUE-Ar Brw Nodd, 2000 4F (LEARDHEFIHOTZD DmKRIRE : 52 71—7 ZYILIK)

HHUE-B:

4 No.8 of 1983 (/KIk~D ALK HEH O 72 D e K IR EE)

EROFERNS, TT 7T vy a FAREGOMAK « fiiK, 8L OPKEKIZES
B BEWEIC L DIBYRNINZ ERH LN o, 127U, = U U BE L ~ULA
B EVMES B S 4L, ZAUTEFBRREDNMRN DI AE L TWDH EEX BND,
ORI RO KE N L E SN D EIRGFIEHR L NV OBGEILES T

VIELVALVBIRT TS 2 E AR SRS,

(C) HTK

T 7 T0 v a PR O M T AKIEFTA VNN LREESNTEBY, BIif72KED
T RN ELNTWD, 77 7Y v o FARERIGAACIIv < oo H Tk K
W THRBDH Y, ZHOHEENOH TR ZWN T2 2 o 7 EPHBEICROND, &6
ZFALERG O AR, £ 3.5km (ZH F AR KIERX 3 H 0 . HITFH 60m 2 HAKFAR ST
EHOTEALTHS (1,400 m/H), ZOEKR L THITWE AL T = — O
KIk~EAK L TR, ZOM FKOKEERZE 451277,

R A5 TTTUy¥a TALEET OTARKERE
KEHEH H1F K WHO # A K74
WHEA A (mg/) 65 250
7 v 3% (mg/l) 0.05 1.5
il A 4> (mg/l) 70 400
FTRU YL (mgl) 60 200
J 7 (mg/l) 67 100
~ 73X UL (mgl) 32 30 - 50
# (mg/) 0.2 0.3
~ > (mg/l) 0.05 0.1
A (mg/l) 300 500
TDS (mg/1) 500 1,000
pH 8.3 6.5-8.5

£ 450, ZORTEOM T KD KIEKIZICHT 2 BAF72KE Th D Z L BEfiRT

4-15



=T NET T T T s PR T AR T TF

D, LIEio T, 777Uy a FARREIGHEOOM TKBRIFTHLD &I,

1GIRT 77—V OO T AR OV TIIBEE T 2 255 23 LR Y A 2 920 L 72k
R DT O TKIZET 2R ERT,

- HURKIIHET 150m 28X 50656 TV 5,

- mTﬁﬁﬂ% MR CHDHN, LN EWTDAHIZE S 720,

- HUFKIEEICHEMAKE LTRSS TV D, (i FTEEE)

- HITFAKIEEESNTELT, {bAKEHAKLTVWDILOEEZLND,

- BUR, FIHFTREZR M F/KIZFER b MK & L CTHaITE B AL D D TR,

4.1.5 KKIEG
TV MIBITDZRKIGEDOELRFRIZUTOEE ThDH LB BND,

- FEEPT. ROMPETER KOG, IR . Lo BA Y B B EDTOMO
PESEIZ R D 15 Y4)R

- bo L bEEREFGEYEHIRO —>TH D BB & OB ENE YR

- BT A S OBEAN (BPREX)

- KR O RKIGRICE D 2 IIE LM 2 P4 2 7 1 Z ik O & BEAD (B hE
&)

F7o. FHIEUTFEREE, B8 Ii/u%f%%% LB CAREZSDTEY, ek
M & HO L 7222503 2 ORIz & BIZIRAME L TV D,

TV MENCERT 2 RKIEYE, 2E 78 BT, A v EHE TIX 41 7 ErOBLRIET & 7
D EEAA BLHEIC L > TE=F U 7 TR, BUIPTIT LR, 4Kk, &
PR R SN2 LTV D, Z OB ITIRA XKISE L O A v K%, Giza
Square, 6™ October & Mohandseen 4 HFFOBLFT A G EN TS, TS OBLIRIFT
THL S D RETGYHEER LRI E Rl IR (PM10) | (A (SO,) .
W bER (NOy) . —WRfbESR (NO). —ffbikFE (CO). AV (05). # (Pb)
FORE Y7 THD,
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Hidi : Egypt State of the Environment Report 2007, EEAA, MSEA

X 410 A v EEEICRIT D RKIELERIFT

(A) HRREERYT X (S02)

i 7 A (SO,) 1&, FIZHEFTLLYLO L 5 REEPEHTE, & L I3 H o
2T S 405 AT OIR IR DRRALIZ & > TR S LD,

iR T AT 5 KA DOFBEDOE S 2L NItk 35,

- 2007 fEIZHUT B HEGEE A AP EIIRERTS 72 0 OFF R KIRE (3500 g/m’) B
7o MR A bR & I L TuZeny,

- REOBHSIC ST A HREE Y A OAERPEBEE L. b A v RO REN S
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V2 Hi (Bl Khalig, Qulaly) ZBRE |, FFAREEZEE L TH7R0,

- 2007 4R LB E 3 DEDO T A v EEEIZ IS T 2 MR A A BN R g TR,
WL ODHERIZ L Y Shoubra El Kheima, Maadi, 71 7 K% (Giza o> 10 K HR)
72 EOHEIZIB VT L T\ D Z AV L7, Bl b RE R ER & LT
BHR O L U TRERH A & W3 BT OMGHEIR N T H b,

Hidl : Egypt State of the Environment Report 2007, EEAA, MSEA

411 T A 2 lZBIT BHiBE 3 BEOER L EREEY 2

B) —M{t=EXR (NO2)

TR b E R OFERFFARAUIEREE R (1994 4F, Nod) IZB W THE SN TWRW:
. MR (WHO) 12X > CRRSHAEMFFRRR 40 gm’ 244 RTA vk
R4z,

2007 4E, Giza N D H A 1@ K5, Mohandseen B S IZ B W TR AT REEM RE 28
2T ENHEINTWD, LOLAERL, 26 O8RS U7 MNERERESE
THESNTODFFRIRE (FERIBRE 400 u g/m’) 1T X TV 720,

2007 4 0> " FRfb A R VPRI A v E AR o0 B LIS I\ T WHO OAERHFF

AR (40u g/m’) ZBZTEBY . ZHITBRBHREE B OB Z2 7 T2 4E 0 [ B B
MZAkTEEEZLND,

% 4.6 WBEI VEO L EREMELEE

BLRINTE TEMEERFERTYS (pg/m’) WHO (ug/n)
2005 4F 2006 4F 2007 4
Giza 98.8 119.3
A 1KY 108.3 70.3 85.4 40
Mohandseen 82.4
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H gL Egypt State of the Environment Report 2007, EEAA, MSEA

(C) ®iEhiIRE (PM10)

VPR T R ZIE IR O ZERIME ISR 325 1 A v HH B O T /e KU YME L& %
bNb, I, RRIGYRTE =4V » ZIXZER - IRE, FR2 10 271> (PM,) R
i OFFERL T IREIRE 2 BT 2 Z LICEANY TonTWD, EOHEBILPMIO0 %
FELSBALRESA, Mcihs LREFRMEZG S EZE 2§ &0 ) BERARARESE Lo U X
I EBFLTWDHEDTHS, PMI0 (2B D IVKIEUME DI RKFFARRAIE 150 1 g/m’
(24 FFfHIREE) Tod D,

RIF-IRYV BTG GIIE, Al Dk, SR P& 2 WIE TR I W TR R D, L

L. ZUBI3E L72TERIETH D . TN DIE YR~ DOEET ML E 2 L 0 I
Fex Th D,

£ 47 A v EEHEOEBVERER T RYE (PM10 pg/m’)

B
AT 25t | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 Nod
0.
Giza 255 166 | 162 | 183 | 155| 148 | 149 | 139 | 132 | 149
L A 1H
(D) 150
6" of October |
, FiE 136 | 127 | 135| 122 106| 116 97 93 | 122
City
Hidl : Egypt State of the Environment Report 2007, EEAA, MSEA
(D) ¢n

EEG D N ~DIEZEITZERBA S L < 138nk KOS EAEMIGE R OB D X 5 72
B ol WRENZ 2 bIvD, RRFORLFIKWESRH CAICEAT D82 W 51 LIERER
Z il U CAMOMEFIZB N THBER T OEEEH SR ZTHENROERTH D, #h
OFEEITE N, IR L OULE ~ORETZ 1T Tlde < JHfbk & g Ic L 8% KT,
E BT FRUIRANCH AL D EOVSROWIER H Y | FEISH LTIV ENY 227 285
D2 EDNFEH SN TWD, SRICEDL L EFERIORE =4V » Vi RITBRE R VAT
FIZBWTHE SN TWAFRBRAZ B 2 TRV, T IVTERBELREVE D S 72 iif T,
BLOEE - TEXKBICHED S TRETORIES 1 ugm’ & HE SN TOTEOFERA
Z R X 0.5pg/m’, T3 1.5pg/m® 123819 % 2. EEAA IZ X DIESUHIENEA S
NrfRTh s,

=Y T RBB ST 2001 FSIT D EERIR O R I T A REA IR LV &
WETH D 1.01pg/m’ 278 LT85, BUEIL 0.37ug/m’ L L TRV, [FERIC 2001
HEO T HEKIIE 2.31ug/m’ 125 LT 1.04 pg/m® ICEE L TW 5, Z OFIREE L ~UL D
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H 5=

DEIANISEES I ORRTH D,

# 4.8 VA v EHMBE BT HERTEHMNEE (ng/m’)

AT s 2001 2002 2003 2004 2005 2006 2007
Giza (FZE) A1 1.06 1.03 1.02 1.09 1.16 0.67 0.38
6™ of October X
cit = 1.01 0.70 0.86 0.85 0.86 0.77 0.27
ity

Hidi : Egypt State of the Environment Report 2007, EEAA, MSEA
(E) —m{LRFE (CO)

—MRfbRFE (CO) ITHBHPER A A | BEFadr AT 2 A ROARMIREE DHEH S,
AN EB O H BT DR bAEFETHEEDOH D2 RZGEMED > HD 1 D ThH D,
—LRFBII~NE TR LN L, BBENRNEZ BB AT D L2 IHI S ES
—BLRFEAB~NEI RV EZRA L, TORR. FURIPOMELBENERICHD,
BREEMATS T, —BLRFEDO 1R & 8 FEBE ORKITARRA L LT, ThEh
30 mg/m® & 10 mg/m’ BHEE SN TVD,

BIPTEEHZFESUWN T, 2005 4005 2007 21T 5 — Al = B AR A 1 X i rY
ZELTWDZ ENHD, 8 REMRERICE T 52— {LRFBIREIIFEMO R D Az
THix | FRRBREZBZ D2 ENMERIND D, | FEREICB T 2 AR A 2HEiE
R = VA AN

F) FVv

TR WEE, =T 2 B X OO L OFEEICB O THW LTV S R{EAKSE (7
0 HR) et Bl T YR ST Y E O HAERIC X 0 )i o
TR SN, AV AT AB ORI L CEEREEMEEZ LN TS,

B EE I TR A VIR O R REE A B30 LTI 0 | 1 BERIIREE 7R PR SE 200 1 g/m’,
8 FERIRAEIT 120 u g/m® LHIE LTS, A VIBEE L Z OB A TR 5 AL 7
EEHIFICNE SN TB LT, &Y b 28RFTOEMNRD 5TV 5,

Qaha & Giza BIHIFTIZ I 2 BUAIERHE, B FEMEE T Xiko &g & B o550
IZXR DAY AREOBEEREMZ R L TRY | #il LICBT 54 Y VRO R EZ IS
TFETWB,

2005 475 2007 4R £ TOBRBIRIC I T 5 Giza DAY L 80pg/m’ Rii TH Y |
REIGRDOFRRIA A2 LT\ 5,
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(G) TT7I7Uvya FARMBGE L OWERT 7 —r ORKIG LRI

TT7TT v a FAKAESGE L OVER T 7 — B TE 5 RRIBRICED S E
BHI <, LD -> T, ZHHORIBIZEHIT D KRAER L~ VIFABHTH S, LR LT
Giza BT Giza RO LK E L TWADIZX LT, 7777 v a FKAE
B IBAR IR ORI, 70 15IET 7 — IR RIROSMALE L TV D, LI > T,
INDORIRIZE T D RAER L~ VL, B L7z Giza BHIFNZ EEL L TV E
HIWr %,

H) 777Uy aFRKOABEBIOERT 7 —  ELOME DFERFIZEZDK
RIGGRIL

T 7Ty a FARUBR X O KEIEYZ B0 5 EE/REYIL, I ANA U = —%
HiE T 2 HEFOPER T A, BLOHRO Giza RO FE R KAEREE SO TW5H L
VHENEZBND, LLRMEL, BB ANA T = — (X KA 5K 3km BT
BY., W OO L TN H D Rahawy KIBIE F/KLER > 5 14km BTV 5,
L7232 T B DO RKIEY: L-uid, R IRE UM W TR W EZ 2 b
%o BLPIRWVEIZE D 2 RETG%IE, Bl U72iE 3R o 720 Tl < Jla) - |7
EDRBRPUZ L > THRETD LFZZOND,

[FRRICLL N OB 2 HIGIE T 77— o KT 31T D RRTHYE b TRA 72 R DL 720 &
TE %,

- BT 7 — RIS B HRBAMIT RS & /MEEDMENAFET H 21T T R&TEY
I & 72 D RFGT TR0,

- JBIRT 7=V KIRIIRE AN T = — B 8km BN TR Y, AN, U = — %@
W92 BENEOHPET ZIXBEIR T 7 — V IKIMDO KRQIG G E L 2N ZE X bivd,

4.1.6 BEFE

BREE=2 Y U TRERND, 2 VT MIBT DEEE OB AERITUTO L 5o S
no,

(A) ZIEHEER I ERICEDIBEE
ZNE= YT MNEDEEOTFER EZZ LMD, EEERKITIR > 7o K I EEHE o K0,
TEHSRANET L AT IR E RSSO 2 (TR E IC L o> T a2 T D, £z,

PRIED D 150m LA OFRIE IR - 72 KBTI FHERE . 22810 O i 322 i & |25
Bshb,
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B) FEBIVCANESENCEbLIBE

ZONT Y —ITEMHRCETCOREEMGR E T OFEIML > TRAETIE T LR UL
A% DOHEIRENZ LD LD EET,

(C) #LFEds (RE—X—) BT

OO EIIEAES, AL A EA 7S b LIRS ERO R/ DHLH
fr (AE—=D—) ZHWDLZLICLVRETD,

TV MNEIZBWTCIEBET=4 U 7 D42 30 DATOBRIFTARE SN TBY, £

DA 18 AFTIEA A n EEE O T A NVIIERE (A vk LOMEKER) (2H5, 7
A v BHE OBLIAFTIC R T 255 L~V ORERSR 2R 4.9 (TR

# 49 WA v EHEOBRFNIC L > THIEINZBE 1L v

S PR EAMERE L~
BIFTO K% (45) al -
B[] 5755 ]
HA v DERIRY
(Opera Square, Ataba Square, Ramsis Square, Roxy 60-80 70-80 65-75

Square, Fom El- Khalig Square)

P A 7 OIRAS W - E R X
(Aly Mobark School, Foad Galal Primary School, 65-75 65-75 60-70
Mokatam District, EI-Nasr Company for housing)

FA A m OAESE RIS L IFEZERIRWICH D
S

(Sakr Qorish School, Fatma El-Zahraa School, Foad Galal
Prep School, El-Bahaya School, Ismail El- Abany School)

65-80 65-80 65-90

20074F, P A OIEE - FEEEKIS L <X THZERIR
WIS T  FEEAMEE S L~ (Lyy)
(NPC, Maadi Sport for Yakht, Toraa prison, Helwan

Metro, Helwan University, Maadi Metro, Cairo House,

70-90 65-90 65-80

Automated slaughter, Puplic Transportation, El-Sayda Zienb
Parking, El-Sayda Asha Post office)

20074 B A 7 O TEXKIRIZ I 1T 2 TR L~
MV (Lgay)

(Masera Shipbuilding Yard, Cairo south power station,
Tebbeen Water Plant)

75-90 75-90 70-85

BRI RS 55 50 45

HidlL : Egypt State of the Environment Report 2007, EEAA, MSEA
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H 5=

£ 49 OBERIND, A v HREs LOFEEEIKIRIZ 3 T 2 RBHIFT O S L~ WTER IS
Ko THESN T A TEERERKIEIZIH T 2FFRBRAZEB 2 T\D 2 LAV 5, Tt
NOER % 72 KIIZ BT D885 L~V OB A B 2 5 & BEERNOERE L-~VUIZIERT 5
2 DY) 72 HFIRR S 7 KT e W E X 5,

INHOERNIT 7TV v o FARMEEGCER T 77— KIRICB T 55 E L-~UL &
LCTHWD Z L3RS, JICA FAEICRB W T H BTN ERAIL I M L Tuh7eu,

77Ty a FAKUHERE LOZ OB T, K& REBEEREAVIIEE LR,
ZORIRICBIT BEAFED ERBRERARIIDENAA T x—2 T 75U v 2 PR
B~OT 7 AEWEERT L HBERST CH D, 77 7V v o FARERS RO
IBRICIE T, B, (EfE, VAR T UREURR « 27 — )L a G iefic 7Bl Xk
b, S5, AUl BRI, H < 0 AR AREE 2 & ANV AN i AE
Lfméo&EE@EW CTBWTHERERAPUIFE L2,

HIRT 7 — VRIS (BE) 720080/ L TE Y, ORI ITEERS R AR
(BN ANE- %@ﬁa%iﬁ(MEﬂ4¢:~@§@$)i BT 7 — bbbl
Jim~ 8km B CERY , BIET 7/ — B LOZOEIIZB W CTRRE IR D 5 EEIEH
LTV,

4.1.7 B=

=97 FETIR S ID 5 BB ATRIRE ShCVAR, LIES>T, B
(< 1 % MBI R IR A0 U b K S TR,

HHE L, AR S L < ITBIRERRERE N O RAET H 2 ENRE X LD RARTIET v
BT AFNVANTTZ L ifbAKE, b AT, AFVTER, BEO Y A
FNTIVDEIRMEEEATHD, (2B, AAROERR,IEERITHIZET S
NTHEATHD) FriC, MfbKRITRKRMEZ B ESE L FELRHEA TH 5D,
BED & Z A, RPHEICEET 5 KIKIZHBWT, BRA 3 AT TRl SN2 & 25 E
L. AMEICH T 2 BKBPEREITE D 3 BPTIZOWTER L7z, BIEFRERS L IO
NEE ST ERHZ DL T ISR 35,

- TTITU vy o KA OIBIRAR S T
- VBRI S—
- Nikla (231F 5 Al Rahawy BEKE

A) TT7I3U v FRKLBBOBERR 7%

T7TT w2 FARMEEEOBAETBIRAR Y PRI BW RIS D LDY P L i
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BRI LT, (M 412 B TOTEOTEN L RERE LTSS T 5.

HOH N A
PRI BIRIRAE y b, B I OVGIRITHNE (X 4.12 28

BHCH 200948 H 11 H, BLW13 H

FRRKFAER | BIRRAY Y b, BIOVGRIFEME (BB ERR)

ARG R BARFERL 40,39

T =T 1125 pg/m’, 112 pg/m’

Witk : 2,200 pg/m’, 1,750 pg/m’

fii & BERAERP O BIH SN2 RBRBEILE NN, T 77T v a FARLH
BB U B\ TR AT S e, BEFF OB ANGTRIR A E > b
WIS 2 PABAIIE R I ET5 Z LI Lo T BAEER S KAHP~D R
PEE AR S5 2 LITFRETH D,

X 4.2 BRARY7RIIBT 5 RKEEFREOREHRBUR

B) BRI T—v

15IR T 77— TIXGIRLEHIR I C B W TRANREAE L, BIET 7 — > ORI Tl
HDTHNEGBE L OND, LLRBL, {FIRT 77— bl 212> TRADHR
SEFFE LSBT 5, HEOTRBOR, SRR, H5 72 EDOFFMIC OV T FIZREE
T2,

H H N R

BRI A BIRT 7' —r (X 4.13 BHR)
BEEA :20094E8 A 11 A, BXUI13 H

TR RXGEAEIR | 1517 77— (BRI HE)

424



I NET T T a FIK ARG i T g

IRASH &

X 4.13

A R FREHR I A BEUS | BASE | NH; (ugm)) H,S (ng/m’)
200948 H 11 H 1-A 37 90 1,480
1-B 21 36 149
1-C 13 25 42
2009 4= 8 H 13 H 2-A 37 83 1,370
2-B <10 BRHBRALLT | BRHRAR LR
2-C <10 BRHBRALLT | BRHRAR LR
(- AARDH G BRI CTIXRK[FEROEEREZ 10 725 21 OFPHITEDH TV D,
EPA DREGH A KT 4 > : 100 NHypg/m® (24 BRESEEE & L 0)
WHO DR TA R A > 1 150 H,S pg/m® (24 BEFEHEE L)
° [ ]
[ ]
o
[
Q@ iEEhA
REH PR
1-A~1-B 95 m
200948 H 11 H 1-B~1-C 215m
1-A~1-C 310m
2-A~2-B 425m
2009428 A 13 H 2-B~2-C 325m
2-A~2-C 750 m

BRT 7 — BT 5 RRBEREDOREHREUR
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(C) Nikla (23} % Al Rahawy HEKE

BRSO AR L 91, 77T U v = PR NS OHiiKiE, Barakat HEKE (R
St —IHEOPKEEAGE T D, MUK R S 72 KR T Nikla 25128V T Al
Nasery i#{i] & Al Baheri {1 %A 7 4 N2 Ko TRAEL, H&EAIIZ Al Rahawy HEK
%18 U CF A VI D Rosetta branch (2t HI 75,

H H N
PRI AL Nikla 2% ® Al Rahawy HE/KEEEERS (T4 7 4 %, 4.14 BR)

FHECA : 200948 A 12 A

TR R HEKEE K

TR B Nikla #7%? Al Rahawy HE/K K25
TUEZT  ARH
Witk @ 0.12 mg/m® (=120 H,S pg/m’)

- YA 7 BIXOZFOHOIIBITAKEDKTIZXLY, KFITEFEL
TWAHEAKRBEDN KRG ~ER L, RREEORAEITHE O <,
PEKEE DB ORKUTEHD D ERN D OFEERH I TN S,

X 4.14 Nikla ££% ® Al Rahawy $EKBIZIB1T 5 RI[FAEDORBHREUL

4.1.8 £ D OBRERIE

BURTIXIEIR T 7 — T BIF 2B 0HER (~x) OFIEN Z OFHEILR HERERMEIC
72D AREMEN B D, VHIRT 7 — v DRI DT OEEE LUz oD T &
NTWRNA, BIHERAREZIEIR T 7 — N TEL OIS N TW D, BAIEE
VUL ERRELS U728 o THABURIT 2 2 E IR SN D 3, ATITEICHE > TRWIR
BEA ) - PR L, JEL RS O AR AR BT D RN H D, BETEEL
TV D F7 @ (T = B0 A A2 60 L7 R, N a2 E T ARIZII GO o7
B, ZEONTOFEITIBRT 7 — IR H 2/ MEESL TN THEFND A a b
DT L TR, FREE 52D 2 ENBEI LD,
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4.2 AEHRRiBREE

4.2.1 A v EEHE O BRREX

TV MIAREER S L OEER B4 EM (IBA) Z2HEL. ZA5DOKIKIZHBWNT
TR BARREZIT > TR0 . HARRERXENL 27 B Py, EEE S4BT 34 DT L
o TWD (3 410, £ 411 BLOX 4.15, X 4.16 /), #& 4.10 2% % El Hassana

Dome Protectorate (3£ X35 & [F] U Giza RRIZAZE LTV 5,

El Hassana Dome Protectorate (FEAH: HVE FAULRTFE XI)

Hassana Dome (RFEXITHIE, I35 L ONERE-CWT g 0D & 5 70 HUE A& IE O 8 O 3LHofth o
ST ORIBRI HEREE & T2 Z LN TE L HMAETH Y | FrE LB 2Eisk Th
Do SERRE SNTEAEHIC T DA OISR I Hassana Dome 2 {bA7 <0 44
FOFEEIT, SHICHROEE, Ok T U RUEES), FHo Z ORI E RO
TV HHARICOWTEE T HHERSGITE LT D,

Z O XA RO T 2 ARG A ORER I AR B 2 i 2 IR 2R A Th
V. T b DHEE LA ORERITE LR DOEERTERTH S,

72720, ZOREXEILIT 777U v o TGS, BXOVEIRT 77— & 45 72 BRE
NHY ., FEEMILRD VN DEELEZ BN,

F 410 EE No.102 (1983 4F) 12X Atk S - fR#EKX

No. RFE X4 R i H ff Governorate ERiEEe
1 |Ras Mohamed National 1983 850 | South Sinai Decrees 1068/1983 and
Park 2035/1996
2 [Zaranik Protectorate 1985 230 | North Sinai Decrees 1429/1985 and
3379/1996
3 |Ahrash Protectorate 1985 8 | North Sinai Decrees 1429/1985 and
3379/1996
4 [El Omayed Protectorate 1986 700 | Matrouh Decrees 671/1986 and
3276/1996
5 [Elba National Park 1986 35,600 | Red Sea Decrees 450/1986 and 642/1995
6 [Saluga and Ghazal 1986 0.5 | Aswan Decree 928/1986
Protectorate
7  St. Katherine National Park 1988 4,250 | South Sinai Decrees 613/1988 and 940/1996
8 |Ashtum El Gamil 1988 180 | Port Said Decrees 459/1988 and
Protectorate 2780/1998
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No. TRFE X4 R Fiik=: ff Governorate ERiEEE

9 [Lake Qarun Protectorate 1989 250 | El Fayoum Decrees 943/1989 and
2954/1997

10 [Wadi El Rayan Protectorate 1989 1,225 | El Fayoum Decrees 943/1989 and
2954/1997

11 |Wadi Alaqi Protectorate 1989 30,000 | Aswan Decrees 945/1989 and
2378/1996

12 |Wadi El Assuti Protectorate 1989 35 | Assuit Decrees 942/11989 and
710/1997

13 [El Hassana Dome 1989 1 | Giza Decree 946/1989

Protectorate

14  Petrified Forest Protectorate 1989 7 | Cairo Decree 944/1989

15 [Sannur Cave Protectorate 1992 12 | Beni Suef Decrees 1204/1992 and
709/1997

16 |[Nabaq Protectorate 1992 600 | South Sinai Decrees 1511/1992 and 33/1996

17 |Abu Galum Protectorate 1992 500 | South Sinai Decrees 1511/1992 and 33/1996

18 [Taba Protectorate 1998 3,595 South Sinai Decree 316/1998

19 [Lake Burullus Protectorate 1998 460 Kafr El Sheikh |Decree 1444/1998

20 Nile Islands Protectorates 1998 160 | All Decree 1969/1998

Governorates on
the Nile

21 |Wadi Digla Protectorate 1999 60 | Cairo Decrees 47/1999 and 3057/1999

22 Swia 2002 7,800 | Matrouh Decree 1219/2002

23 White Desert 2002 3,010 | Matrouh Decree 1220/2002

24  Wadi El-Gemal/Hamata 2003 7,450 | Red Sea Decree 143/2003

25 [Red Sea Northern Islands 2006 1,991 Red Sea Decree 1618/2006

26 [El Gulf El Kebeer 2007 48,523 | New Valley Decree 10/2007

27 [El-Dababya 2007 1 | Qena Decree 109/2007

4-28




=T NET T T T s PR T AR T TF

X 415 =V 7 MEOHEXMNEX

FEIZ= V7 NEDOAEMSZERMEIC B W TR BBFETRICA X 2MRERDO—DOTH Y,
Z OENIAMF 22 S ENE R T B JAFA A B HIRIcEENRL WD, =V MEIa—F v
TET 7Y AMOME—OREGE L THAMICEEREY SL— hO—2TH Y, R
ERKIIZMME L OB SN Z OEEZEHT 5, LMITITZ < OKENT YT FOWJFIZTR
kL., HARMICEE R KEDOBAHE 72> TS, =7 K TiE 16 FEAHAGITHER
fEFECTHY . TONTHENFFICEERFELE 2> TN D,

T MIERLY BENOEEAE TS, ZOEIZIZEDOEIZE > TEETHD .
BEED LI RN ETO—H 2S5 L TCWAE, =V NEOEEREEBMELLT
W29, (3R 4.11)

L, TN OEERSABMIT, BRI AR, 15IET 7 — i O

AR ONT ATIITFEERT, LB -o T, FEEMIEELREHICH L TCED LY nE
DL FRIES 720 E B s,

# 411 =P NEHOEEFHEA R

1. Lake Bardawil 18. Qulan Island
2. Zaranik 19. Zabargad Island
3. El Malaha 20. Siyal Islands
4. Bitter Lakes 21. Rawabel Islands
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IRASH &

5. Lake Manzalla 22. Nabaq

6. Lake Burullus 23. Gabel Elba

7. Lake Idku 24. The Abraq Area
8. Lake Maryut 25. St. Katherine

9. Lake Qarun 26. Gabel Maghara
10. Wadi El Rayan 27. Quseima

11. Wadi El Naturn 28. Wadi Gerafi

12. Upper Nile 29. El Qasr Desert
13. Aswan Reservoir 30. Suez

14. Lake Nasser 31. Gabel El Zeit
15. Hurghada Archipelago 32. El Qa Plain

16. Tiran Island 33. Ras Mohammed
17. Wadi Gimal Island 34. Ain Sukhna

X 416 =7 FEOEER B4 EBHNEX

4.2.2 BHRLOEEY

(A)

T 7TV y 2 FKAEEO M

Z OFFETRE SN SR IEEAF O FKUESG B PN R T 5 2 & 2351
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SNTWVD, ZO ZRAAFENFR D2 IR R S gk I, BIE, IRV TRz AR R
(BEIc@iF1E) 2350 ZOHH#PICEIRYIIFEE L TWHRv, 2 O7GIREIRIR R
m:&m%ﬁ%@@&m T _XTHESND, LIeR-> T, 7777 v a FARLEY;
ZRT D TR R L Z O BGEETIZ RIS DBV IR DS B A a0 &
L A

(B) &K

BIIZBWTT 779 v FAMERE ) O —RAVER ALK 1% Barakat HE/K B2 it
AL, EOAHKIER EEHKEE) 2 T35, I HI2, oKD O—H LB S
A7z U UIARME TR 2 6 OPKEEL mﬂbfwéo:hgwwm%i Tk
Bt o OPK Z PR T 2% EI 2 £ > TR Y | BUEOREEIXEEY O BRI L T
W, 23D DK D B I R A LU IZRER T 5,

- Lﬁbki5K%m%m%ﬂ@%%%*%ﬁ%ﬂmwﬁﬁézk%ﬁ%kwa
L7120, HEKBEOWHIIER»EETHY | IZFTEROKETH D,

- I DOICEFREE I O AT ITITEE T, ﬁ%ﬁ@%ﬁil%f%é

- ARSI OB PR T < . AFEOBIECE RIS LIz KIANE E A SR,

- EIBIT, BEOHEKBITIE LLBEINTEY, TO/RE, IRTFHBERITIMD TIK
<. FEOAFERE L LTHEL TV,

FWR U7X 90T 75T v 2 FAMLEE & ORI E. Bk C B CEE AR
i U BT, LA o T, RS H T B TEIREIC L 0 ikl o Bt
~DOADEEITI2 N BT 5,

(C) HRT J— A

%ﬁ?ﬁ—y T OB O BHEC AR T3 L CTIHER TR L WEREE T & 2 Wb sy
ICALE LTV D, JBIRT 7/ — B W TRAE LT i, BT 7/ — v KBV TE
BN 2B O R Z L OB TH D, - D TROLNTEERETHLNER (T
U, Ny Hliel) CHEE (7E, V) bERINTND, (X 417 3H)
LovL, EEETIER I 20, S 512, ZOKRIZBW CREOBIEO /I HEMEITIE &
A ETRVIN, B DHITIHRT 7 — /_ﬂxﬁé%%iﬁﬁﬁ XD, £, 5ET
7 — v DEFRREEIZIB N TN DDA « FAFDN R O DD, Y ~KE 0K

EHAG L TWAIBIET 77— BT iU, THODOHEMBFELRNEEZEZ HiLD,

BIRT 77— ORI T, Ve, AV —7, huEray, b~ Mp ERIECHE

W% FbE 95 WL O DOREEENFE L TV D, 2D O EREEREIIIAANIC S ES
NTHH, BB/ EWOAEFTRFIEICEENREEL 52 TnD LIS, LTz
3o T, AEPEREMINZ I L 7o BRSNS, ME 2 B LT % B RSP BE A ) O pl R D Af
BEEEmDLEBZLLND,
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L3> T (BT 7 — Ve U RDEER 5L Tid e S ABIIC R SNTCBRBE L B 4
b, BT 7 — U iak U TIEER 2 R O 8 2 % T 2B A3 7200 &I 5,

BRIT—

.-
.-
e
.-
.-
.-
.-
.-
-

X 417 HRSTS 7 — v BHOBIEOSEWIE

4.3 HESRFRE
4.3.1 IR OHE DS

1A 2 EEE T 27 MEOBIGE X ORETEEI O 0 CToh Y | Cairo, Giza, Qalyobia,
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Helwan, 6™ October, Shobra El-Kheima D45 bk & i ifin bR S5, AKEETERER
I D ZIRAVEEfifi R S X OB TRALBE it gk 1 X A VI O PEF . Giza BRICHLE T 5,

H AT BN I ZEAT &> T Governorates, Cities, Centers, Districts, Villages & BlE &
NTWDEN, ZNHD LU TIRPUC E » T D, =7 MEIX 29 @ Governorates
WZEISNTEY, Giza bZDOHFD—>ThHD,

Giza FiX 21 @ Cities (Kism & Markaz & FFEALS) 36 KT 2 DD Cities (FWELHIAT) 7>
OIS, 777U vy = FARMLERYSE Kurdasa Cities (Markaz) (2, {567 7 — 0%
WEHENAIE T 5, ST 777 v = FARLEGOBOiK B EE S5 BEEPEK
%1% Kurdasa Cities 7> % Embaba Cities ~Jit I L, f#&HIIZF A /L)1 Rosetta branch ~HE
Hans,

Giza L OHEIMEIE 13,184 km® TH v HEEHIIE 9,800 feddans (1 feddan = 4,200 m?>) TH 5,
Z OFHEHI TR ERED 0.3%IZHY L, AREEH X3 80% %4 5, —fikizH AL -
TV A XIS SEAE KR S U < EEHEM & ISR S A, PRI sy Lo B A B
FERIELAMISRHTH 5,

4.3.2 AR

2006 A FE M SN FTOEBFAEICL D E A v HEO A1 1,240 T A TH- 72,
B DO EBFAEEME A BB L. 2037 £ L TODA 2 GHEE DN O FRIN~AZ—TF
RELIZBWUThbihiz, ZO~AX—7F U RE LOAND PRI RIZ ETFKESEO
HEEHE E LT HCWW IZX D ARRESNTEY, £ 412 IR T#Y ThD, hAul
FRBE D N 11 2006 4 1,240 J7 A0>5 2037 4 2,540 5 NIZHEING 5 & PSS,

% 412 A uEHEOTHIAD

TR AR (TAN)
2007 4F 2017 4F 2027 4F 2037 4
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
S 13,302 18,066 21,430 25,422

4.3.3 Giza ROHERF

Giza WO RE IR DL O B 72 FF8 &2 LL R I

- Giza BO— ANY72 0 OENBAEITEENEHME & g L TENT/NE VY,
¥)100 1% LT 87)

WD L L BHICEK 4.13 18T,

(&
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- HE GRADICKT D HEY%) (X, 309% TH Y  IFFLEELFELCLLTH D,
T R PEETM & LT 5 & B, TEICEET 2 7@ T IER IS,
=R PNCBI 532 @ ) DR E, Giza RIZEBT D i 6 OHYE O
FAA 2P L TERY | Giza R - HLHOREZ R > TS Z L A2R LT
Do

- BALIICXT2EREDOLRIT 13.1% T Y  Cairo | & T 5 L3 ETH D,
LU, am®§IFm$iAl$ﬁﬁ(wwwKmﬁﬁékﬁmﬁﬁ%
V. ZhiT Giza ROBFIZH A 0 EHEORELZ T TND LW HEDFLLT
boHrEEZLND,

- VT MEOEERTEL, 93%ITEL TS, A aBIW Giza ROLERIT
REHEIFIZFEBRETH D,

- BRBLIOEAKEIZETAAEY—EZ - LYLE, RISV ST X B,
L#L&ﬁ% ﬁi(TK)%Wi+\ﬁﬁ—txﬁﬁﬁéﬂfﬁ%f\%ﬁ%ﬁ

EICBIT D —E R « LoULHERY, Giza B TIHERERD 35%D A, #RHERO
%%@ﬁ%ﬁﬁi’%bé%~fx%§ffné

- BEV—Yv R (EBEER) 1TEELULE DO-EIZBWT Giza BIZBARY—1E
R LYLITH D, L75>L7Zt73)%\ A UH—Fy bR, FEELLTEL
P W HRT Giza B 9.2%., A Ik 183% ThH D,

- Giza BIZB T AHREESFAOY—E R « LoVIREES LY BIFTh 5,

- HBICBT LY —ERIZBE LT, Giza ROBFERITEE L~V X0 NV, L
U7 5, Giza RIZHE T 5 @EHE 2= T2 LMEOE, BT L~0iEse
EL~UL XD &,

& 413 NP —E OB

I H =7 ~E HA a5 Gizal&
— AN¥47= 0 DOGDP (R K) 2005/06 6,371.7 6,156.5 5,552.0
% 100 96.6 87.1
ZWE NS (&3 2004/05 13974.1 356.4 1,024.5
ZRE AN (BRADITHT 5 HEY%) 2004/05 19.6 4.6 13.1
I
78 (15F LA B RSx4 2 H %) 2005 30.2 33.1 30.9
FEEEIZB T D E (%) 1570 E 2005 30.9 0.2 10.2
THIZBT D5 E (%) 157 E 2005 11.7 21.4 19.5
= REICBTLTBIE (%) 15 2005 57.4 78.4 70.3
FUE
HarmE (157 2L Bk ok 4712006 30.9 37.0 32.5
(%) ) #14:2006 10.49 16.2 9.9
BORF » AP (157 LA R 97 7012 4712006 14.7 18.3 14.0
L (%) ) #14:2006 7.1 11.2 6.6
KER (%) A 512006 9.3 11.0 -
112005 25.8 25.81 23.55
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IH H U7 NE B A a R Gizalf
AR TT82006 10.9 11.0 10.8
JEATER2006 8.0 - 7.9
)Y — e 2 (%) 2006 99.3 99.5 99.6
7 UAFA A (%) 2004 - 90.9 92.3
T L EEA A (%) 2004 - 95.9 93.1
KBV —EZHH (%) 20064 HR T 98.8 99.2 99.42
D 92.9 - 96.95
il (FK) r—e il (%) 20064 AR iR 82.5 98.2 91.8
RSB 24.3 - 35.1
1,000 135724 7= 0 D FEFEHEL 2006 674.6 1173.4 910.0
A 2=y MINAEH (1,000 A %7-0) 2004/05 - 182.7 92.1
2006 75.6 - -
5FLLF OIS (1,000 A%47-9) 2005 26.6 12.1
LIRSS R (1,00050 0472 0) 2005 31.1 13.5
1 N4 720 OEREK 2006 6.5 53 8.3
(2005)
PERRAET S (10007 3824720 ) 2005 52.9 61.70 43.80
1 T NHB72 0 ORI Bt 21.5 42.8 21.3
(2006) (2005)
(N N 11.1 10.5 10.4
(2006) (2005)
N E1075 NG 72 0 Ot i 3% 2005 3.8 6.2 5.1
HAERPEYH (%) 2006 71.3 71.4 69.1
PEHE D LUTEEBFEZIT AR 2006 313
(15F LA B, %) 20065
2T (%) EMEE (2005/2006) &t - 78.2 82.5
)itk 94.51 83.5 93.8
T 88.26 76.8 80.1
% 70.08 68.0 59.5
PEHED LUIEEHEE L= Tt 2006 22.7 38.0 25.5
(U5FLLE, %)
ik (15F L k) 2006 78.9 88.2 81.4

Higl : Egypt Human Development Report 2008, UNDP

4.3.4 SULEE

T MIBITABNEEITIEFE RN TH Y BEELRERANEEZH 272\ < 20
BOCATIN S D, Lo T, AT CIIRE RIS ES TV D,

HBAE, 7T IFUERE L L CTIRESNTEY ., 20U 2 & LLITFITRT,

1. Memphis and its Necropolis - the Pyramid fields from Giza to Dahshur (N29°51°
E31°15°)
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Ancient Thebes with its Necropolis (N25°42° E32°35”)

Nubian monuments from Abu Simbel to Philae (N22°30° E31°50°)

Islamic (Old) Cairo (N30°6’E31°26)

Abu Mena (Monastery near Alexandria) (N30°51° E29°40°)

St. Katherine's (Monastery and area immediately surrounding it) (N28°34’
E34°0°)

7. Wadi Al-Hitan (Whale Valley) in the Faiyum Governorate (N30°11° E29°20°)

AN A

EFED Y A F2y6 . Memphis and its Necropolis 1% Giza WAIZAZE L, 2 < OBDEE DG
TEY, ZHF=Y7 P TROEELRBOLEXEEFRO S HD 1 5ThH 5.,

777U vy o FAKERY; X Memphis & Necropolis. 2> 5 12km BV 7-fLEIZH D, L
oo T, FEERMMD ZN S OXULEPEIZH L TROEEZREIE L Z &R0 ]
Wi %, 1HIRT 7 — N3 & HIZ 35km BENTALEICH Y | 15IRT 7 — KR O FE il 381
HEFEITH L TED LD RADEELE X LR,

SOOI UTOHANLT 7T Y v a FKLEGR L ONGIR T 7 — v ORE ST
A I F U TS EE D AAE D TREMEIX 2\ &Il L7,

- EMZRICXLHAED 1980 FR, — RS O PRAARTICAT IR b Te, AR
B, W ULBESL T 77U v ¥ FARBEGHEMNICHEE LW 2 &N
flEsl S iz,

- 2 EO—RAHiER O R THEIM T, W 5 3ULEEICBEIET 5 8EY b RS
VA GAVAITAN

4.3.5 AFIH OKi&E. . THAK)

FAALERS VB IK 23 it S 41 % Barakat HE7K 72> 5 Al Rahawy HEZK B O KR 13 3 HEK
e LTEIHINTEY, KAIMIZERESNL TR, LHLENL, JEKEDOWN D
b OGATIZ B W TEZEHKHBO AT TBUK IR b b, 2D OHPKEOKE
IREERBOTZ DI 72 LUV TR W, + 07k B2 BHIEDL Z L NHkS -
WO ERICE > T LI LIFBKER TN D,

BIHLFHA 7> & Al Rahawy HEKEEG 270> 49 30km Tt s E T Rosetta Branch (235
T % EAGEKIRE LTORKIZARWZ &R IN TN D,

4.3.6 TR (T7 7V v ¥ a TARLBR~DT 7 & R EHK)
TT7TY a2 FRKLBIGIIEANA U = — 2 BALR 3km DOALEIZH Y . WA T

=5 3km BT 7T U v v o FARKMBEBICET S Z LN TE HERNRT 7
AEHR DD, (X 4.18)
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X 418 777U v¥a TFKOUBE~DT 7 X EK

T 7B ABEBIIIENA T =D T 77U v o RIS S B E KO —D
THV., BEHBIEELR Tm, BROMEER CTH D, EHEOMMIZIZITH/ARK, VxR A
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Water Quality Survey
(1) Outline of Water Quality Survey

The water quality survey consists of three parts including water quality survey-1, 2 and 3.
Objectives of the water quality survey-1 is to investigate water quality of raw and treated
wastewater at the Abu Rawash wastewater treatment plant, and in the receiving channel from
the Abu Rawash WWTP to the confluence of Rosetta Branch. The water quality survey-2 is
carried out in order to obtain the basic data that is required for judging whether the treated
wastewater of the Abu Rawash WWTP meets the water quality standard for irrigation. The
water quality survey-3 is carried out in order to obtain the basic data that is required for analysis
of water pollution system in the effluent receiving water bodies. Simple flow calculation was
carried out for the three locations in the area of the upper streams of the drain networks (Items 6,
7 and 8 in Table 1)

This water quality survey was carried out on 10™ and 12" August 2009. The works of sampling
and analysis was undertaken by the Water Pollution Research Department of the National
Research Center. Throughout the sample collection, the experts of JICA Study Team supervised
the works. The outline of survey contents and results of survey analysis are described below.
The water sampling locations and analysis parameters are shown in the following Tables and

Figure. The results of the water quality survey are shown in the following Tables.

Table-1 Number of Sampling Location

Survey Sampling Location
Survey-1 Abu Rawash WWTP (Raw wastewater)
Abu Rawash WWTP (Primary treated wastewater)
Barakat Drain (Discharged wastewater from WWTP)
Mubheit Drain (midpoint of this drain)
Al Rahawy Drain
Al Beeny Drain (upper stream)
Muheit Drain (upper stream)
Al Ganabia Al Yomna Mubheit Drain (upper stream)
Mubheit Drain (endpoint of this drain)

Survey-2
Survey-3

O (oA | [W (N |—
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Table 2 Parameter of Water Quality Analysis

Survey No. Parameters Remarks

Survey-1 1 pH These parameters are set up based
2 Temperature on Decree No.8 of 1983 (Effluent
3 BOD; limits for treated discharges into
4 CODg; (Dichromate) water bodies).
5 Total Suspended Solids (TSS)
6 Total Dissolved Solid (TDS)
7 Total Coliforms
8 Total Heavy Metal

Survey-2 1 BOD; These parameters are set up based
2 CODc; (Dichromate) on Decree No.44 of 2000
3 Total Suspended Solids (TSS) (Maximum limits for re-use of
4 Oils and grease treated effluent)
5 Number of enteric nematode cells or eggs
6 Fecal Coliforms
7 Total Dissolved Solids (TDS)
8 Sodium Adsorption Ratio
9 Chlorides
10 Bromides
11 Cadmium (Cd)
12 Lead (Pb)
13 Copper (Cu)
14 Nickel(Ni)
15 Zinc (Zn)
16 Arsenic (As)
17 Chromium (Cr)
18 Molybdenum(Mo)
19 | Magnesium (Mg)
20 Iron (Fe)
21 Cobalt (Co)

Survey-3 1 BOD;
2 Total Suspended Solids (TSS)
3 Total Volatile Suspended Solids (TVS)
4 pH
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Table-3 Results of Water Quality Survey (Abu Rawash WWTP and Drains: 10 August 2009)

Parameters Unit Sampling Point Standard Standard
No.1 No.2 No.3 No.4 No.5 -A -B
pH - 7.5 7.4 7.5 7.5 7.6 - 6-9
Temperature °C 27 28 30 30 30 - 35
COD¢, mg/1 437 175 239 143 168 80 80
BOD:; mg/l 162 108 111 98 99 40 60
Total Suspended Solids (TSS) mg/l 160 48 86 48 52 40 50
Volatile Suspended Solids (VSS) mg/1 148 48 83 48 30 - -
Total Dissolved Solids (TDS) mg/1 532 524 530 715 653 2,000 2,000
Volatile Dissolved Solids (VDS) mg/1 180 144 140 185 140 - -
Sodium (Na) mg/1 75 85 80 150 125 - -
Sodium Adsorption Ratio % - - - - 7.7 20 -
Chlorides mg/l - - - - 118 300 -
Bromides (Br) mg/l - - - - <0.05 3 -
Manganese (Mn) mg/l - - - - 0.3 0.2 -
Oils and grease mg/1 - - - - 18 10 -
Cadmium (Cd) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 -
Lead (Pb) mg/l <0.01 <0.01 <0.01 <0.01 0.2 5 -
Copper (Cu) mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
Nickel(Ni) mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
Zinc (Zn) mg/1 <0.05 <0.05 <0.05 <0.05 0.1 2 -
Arsenic (As) mg/1 <0.001 <0.001 <0.001 <0.001 <0.001 N.A. -
Chromium (Cr) mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 N.A. -
Molybdenum(Mo) mg/l - - - - <0.005 0.01 -
Iron (Fe) mg/l - - - - 1.3 5 -
Cobalt (Co) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.05 -
Total Coliform MPN/100ml | 1.5x10° | 1.5x10° | 7.5x10"° [ 9.3x10° 23x10° | 1,000 5,000
Number of enteric nematode cells or eggs Ova/l - - - - 0.0 1 -
Total Heavy Metal mg/1 <0.1 <0.1 <0.1 <0.1 - - 1

Standard-A: Decree No.44 of 2000 (Maximum limits for re-use of treated effluent: 2nd group water treated secondarily)
Standard-B: Decree No.8 of 1983 (Effluent limits for treated discharges into water bodies)
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Table-3 Results of Water Quality Survey (Abu Rawash WWTP and Drains: 12 August 2009) (Continued)

Parameters Unit Sampling Point Standard Standard
No.l No.2 No.3 No.4 No.5 -A -B
pH - 7.1 7.1 7.1 7.2 7.3 - 6-9
Temperature °C 23 25 27 29 29 - 35
COD¢, mg/1 185 167 212 116 105 80 80
BOD; mg/l 102 87 125 55 42 40 60
Total Suspended Solids (TSS) mg/l 109 67 101 49 75 40 50
Volatile Suspended Solids (VSS) mg/l 94 67 93 42 66 - -
Total Dissolved Solids (TDS) mg/l 429 403 423 557 523 2,000 2,000
Volatile Dissolved Solids (VDS) mg/l 74 72 114 100 397 - -
Sodium (Na) mg/1 85 90 90 180 170 - -
Sodium Adsorption Ratio % - - - - 10.3 20 -
Chlorides mg/l - - - - 120 300 -
Bromides (Br) mg/l - - - - <0.05 3 -
Manganese (Mn) mg/l - - - - 0.1 0.2 -
Oils and grease mg/l - - - - 21 10 -
Cadmium (Cd) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 -
Lead (Pb) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 5 -
Copper (Cu) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
Nickel(Ni) mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.2 -
Zinc (Zn) mg/l <0.05 <0.05 <0.05 <0.05 <0.05 2 -
Arsenic (As) mg/l <0.001 <0.001 <0.001 <0.001 <0.001 N.A. -
Chromium (Cr) mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 N.A. -
Molybdenum(Mo) mg/l - - - - <0.005 0.01 -
Iron (Fe) mg/l - - - - 0.7 5 -
Cobalt (Co) mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 -
Total Coliform MPN/100 ml 75x10° | 23x10° | 2.0x10" | 2.1x10’ 9.0x10° | 1,000 5,000
Number of enteric nematode cells or eggs Ova/l - - - - 0.0 1 -
Total Heavy Metal mg/l <0.1 <0.1 <0.1 <0.1 - - 1

Standard-A: Decree No.44 of 2000 (Maximum limits for re-use of treated effluent: 2nd group water treated secondarily)
Standard-B: Decree No.8 of 1983 (Effluent limits for treated discharges into water bodies)
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Table-3 Results of Water Quality Survey (Drains: 8, 10 and 12 August 2009)

(Continued)

. Water Quality Parameters Flow

Sampling S]e?r?atglionfg o TSS TVS TVS BOD (1,000
(mg/l) (mg/) (%) (mg/) m’/day)
No. 6 10/8/2009 6.9 59 46 78 125 112
12/8/2009 6.9 60 46 77 131 -
10/8/2009 7.3 25 13 52 <60 353
No. 7 12/8/2009 7.3 22 12 55 <60 -
24/8/2009 7.2 22 15 67 25 -
10/8/2009 7.0 62 20 32 <60 79
No. 8 12/8/2009 7.4 30 15 50 <60 -
24/8/2009 7.5 45 21 46 21 -
No. 9 10/8/2009 7.0 82 50 61 165 -
12/8/2009 7.0 70 53 76 102 -
No. 4 10/8/2009 - - - - - 1,430

Sampling and Analysis: Abu Rawash WWTP Laboratory (Giza Water and Wastewater Company)
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(2) Salient Features from Results of Water Quality Survey

Based on the water quality survey result mentioned above and the information collected from

the field investigation, the main points grasped are described below.

i) Water Pollution Situation of the Effluent Receiving Water Bodies

The following points became clear from the results of the water quality survey and the field

investigation.

— The quality parameters of treated water from WWTP, that are exceeding the effluent
standards, are COD¢,, BODs, TSS and Total coliform group.

- Six items including COD¢,, BODs, TSS, manganese, oil & grease, and Total coliform group
are exceeding the water quality standards defined for reuse of treated wastewater.

— However, it is expected that the level of above-mentioned water quality parameters shall be
improved by implementation of the secondary treatment facilities project at Abu Rawash
WWTP.

— It is assumed that high level of manganese may be due to high level of BOD and hence
lower DO in effluent. The quality of treated water shall be improved by the secondary
treatment facilities project, and thereby dissolved oxygen concentration shall increase, and it

is expected that manganese concentration shall decrease.

The water quality data collected in past and during this survey are presented in Figure 2 and
Table 4. It is judged from Figure 2 that the water quality of drains is not good from viewpoints
of agricultural use and sanitation. Moreover, it has also been learnt that bad smell problem has
occurred in the neighborhoods of Nikla village along Al Rahawy Drain, and this may be
attributed to odor emissions from polluted water in drains (See Appendix 2 for details). The
odor problem is also expected to be mitigated by the implementation of secondary treatment
facilities project at Abu Rawash WWTP.
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Sources:

- Data-1: Greater Cairo Sanitary Drainage Company (4 July 2007)
- Data-2: Giza Water and Wastewater Company (27 March 2009)
- Data-3: Ministry of Water Resources and Irrigation (unknown)

- Data-4: JICA (10 and 12 August 2009)

—O— GCSDC(4 Jul. 2007)

@ GWWC (27 Mar. 2009)
—&— MWRI

A JICA

Figure 2 Present Water Quality Situation of the Effluent Receiving Water Bodies

(BOD)

Table 4 Present Water Quality Situation of the Effluent Receiving Water Bodies (BOD)

Unit: mg/l

Location Data-1 Data-2 Data-3 Data-4
Starting point of Barakat drain 186 243 190 118
Front of the cottage in Barakat drain 212
End point of Barakat drain 195 160
Al Ramal Drain 180 140
Muheit 77
End point of Al Rahawy drain 168 164 165 71
Notes:

1. Average value of inflow wastewater and primary treated wastewater

The water quality (BOD5s) of Rosetta Branch is presented in Table 5, and it is observed from the

data that the quality of river water at the upstream of its confluence with Al Rahawy is better.

However, the BOD level downstream of the confluence increases indicating deterioration in

water quality, even though the large variation in data obtained from two sources is not clear.
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Table 5 Present Water Quality Situation of Rosetta Branch (BOD)

Sampling point Giza Water and Wastewater Ministry'of Water Resources and
Company (27 March 2009) Irrigation (unknown)
Rosetta Branch (before confluence) 4 mg/l 10 mg/l
Rosetta Branch (after confluence) 81 mg/l 16 mg/l

ii) Effluent Receiving Water Bodies and its Water Pollution Mechanism

The water pollution mechanism of the existing water pollution conditions in drain networks

(mentioned above) is described below.

The wastewater of Abu Rawash WWTP is discharged into Barakat Drain, flows through Al
Ramal Drain, Muheit Drain and Al Rahawy Drain, and is finally discharged into Rosetta Branch.
The effluent receiving water bodies refers to stretch of drains from Barakat Drain to Al Rahawy

Drain (Refer Figure 1).

The effluent receiving water bodies is not a natural waterway but the drainage canals built as
agricultural drainage canal. The salient features of these drainage canals are described below.
— The drainage canal is an artificial drainage canal of almost straight and fixed form.
Therefore, stagnation of flow is not observed due to the meanders in canals.
— Although the flow velocity of the drainage canal changes with form and structures, the
average flow velocity is 0.9 m/sec (Barakat drain) to 0.6 m/sec (Muheit).
—  The duration required by water to flow from Abu Rawash WWTP to Rosetta Branch is
0.4 day in general, when calculated using the above-mentioned flow velocity. It is
observed that the water flows from source to Rosetta branch within a relatively short

time.

The pollution load which flows into the effluent receiving water bodies can be classified into
three regional distributions including the Abu Rawash WWTP, the upper stream networks, and
catchment area downstream of the Abu Rawash contribution point (Refer Figure 3). The outline

of regional distribution is described below.
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Figure 3 Regional Distribution of Pollution Load which Flows into the Effluent

Receiving Water Bodies

Pollution Load from Abu Rawash WWTP

The wastewater discharged from Abu Rawash WWTP is approximately 840,000 m*/day (the
observed value on August 10, 2009). About 50% of wastewater receives primary treatment, and
the remaining wastewater is discharged without treatment into Barakat drain. The discharging
point is starting point of Barakat Drain, which is Location No. 3 among the sampling point of

the above mentioned Water Quality Survey (Figure 1).
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Pollution Load from the Upper Stream Networks

The pollution load from the upstream stretches of drain networks is flowing in through the

following three drains.
— Al Beeny Drain
— Mubheit Drain

— Al Ganabia Al Yomna Muheit Drain

Al Beeny Drain: Along this drain, South Muheit Pump Station is located and some wastewater

is discharged presently into Al Beeny Drain as overflow on temporary basis (Refer Figure 4).
This overflow is an urgent countermeasure against the shortage of treatment capacity at Abu
Rawash WWTP. Since the amount of overflowing wastewater at the pump station is not
measured, the information on overflowing amount is not available. In addition, land reforms are
also undertaken at the upstream of this drain, and a high level of pollution load results from

overflow at the pump station.

Figure 4 Location of the South Muheit Pump Station

Muheit Drain: The main sources of pollution load into this drain include effluent from Zenein

WWTP, the domestic and commercial wastewater from unsewered area in its catchment, and
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factories. Although the amount of discharge from Zenein WWTP is as large as 343,000 m*/day
(as monthly average in June 2009), the quality of treated water is good (BOD level of 14 mg/1 as
monthly average in June 2009). The treated wastewater of Zenein WWTP is flowing into

Muheit Drain through Nahya Drain.

The wastewater from domestic and commercial establishments in unsewered area is also large
pollution source. This area has few factories due to positive policy of industries relocation to
industrial City of the 6™ October Governorate. At present, there exist five factories listed in the
following Table, and it is reported that discharge amount of wastewater from these industries is
approximately 1,200 m*/day. Although, quality of effluent from these factories is unknown, it is
presumed that the influence is not very significant judging from the existing situation of drain

water quality.

Table 6 List of Factories in Muheit Drain and its Branches

Factory Discharge Drain Dlifglas Elz\gs;s/tgggter Remarks
Crispy Harrania Drain 500 Closedown
Drying onion Harrania Drain 120
Aromatic Muheit Drain 536
(Maryutia)
Oil and Soap Public network 500
Slaughter Public network 80
Total - 1,236 Except “Crispy”

Source: EEAA

Al Ganabia Al Yomna Muheit Drain: The upstream section of this drainage canal has not

received large amount of wastewater from unsewered area. Therefore, the water pollution has

not deteriorated to serious level.

Pollution Load from the Catchment Area of the Effluent Receiving Water Bodies

There are two wastewater treatment plants and 11 villages located in this catchment area;

however, there is no large-scale factory (Refer Figure 5). The information on wastewater

disposal practices and sewerage system of villages is summarized in the following Table.
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Pump St.

Zenein
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Figure 5 Outline of the Catchment Area in Effluent Receiving Water Bodies

Table 7 Situation of Wastewater Disposal and Sewerage System

Present Situation

Future Situation

Name of Village (2009) (2017) WWTP
Kafr Hegazy On-site treatment Sewerage system Manashi WWTP
Rahawy On-site treatment Sewerage system
Om Dinar On-site treatment Sewerage system
El Khsas On-site treatment Sewerage system
Al Kanter On-site treatment Sewerage system
Nikla On-site treatment Sewerage system
Zat Kom Sewerage system Sewerage system Bahrnass WWTP
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Name of Village Prese(nztosolg)latlon Futur(; gllt;;atlon WWTP
Bahrnass Sewerage system Sewerage system
Burts On-site treatment Sewerage system
(50%) + Sewerage
system (50%)
Mansuriya Sewerage system Sewerage system Abu Rawash WWTP
Ausim Sewerage system Sewerage system Abu Rawash WWTP

The septic tank with leaching pit is used for on-site treatment, and some wastewater from
on-site treatment facilities is discharged into drains. In the field survey, the drainage canals from
villages were checked whenever possible, and the outflow of wastewater was not observed in
most of the cases. Hence, it is presumed that a large part of disposed wastewater infiltrates into

the ground through leaching system.
Although the construction of Manashi WWTP (Figure 6) has already been completed, actual

operation has not yet started. (There is also information that operation of 10,000 m*/day has

started out of planned capacity of 50,000 m*/day.)

Figure 6 Outline of Manashi WWTP

The Bahrnass WWTP has already started operating. However, the construction of sewer

networks in Burts village is in progress and only about 50% has been completed.
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Figure 7 Outline of Bahrnass WWTP

As mentioned above, construction of two wastewater treatment systems is in progress and is

expected to be completed by 2017. These two wastewater treatment plants use the oxidation

ditch method of treatment, and also have sludge drying beds.

Based on the water survey result, the pollution load in case of the effluent receiving water

bodies is calculated. The calculation result is described below.

iii) Discharged Pollution Load into the Effluent Receiving Water Bodies

The discharged pollution load into the effluent receiving water bodies is classified into three

regional distributions comprising Abu Rawash WWTP, the upper stream networks, and

catchment area of the effluent receiving water bodies downstream of Abu Rawash WWTP

contribution point (Refer Figure 3). The discharged pollution load is presented below in Table.

Table 8 Discharged Pollution Load into the Effluent Receiving Water Bodies

Discharged Pollution Load into the Effluent Receiving Water

Name of Location Bodies (BOD ton/day)
Existing ' Future . .Future'
(without project) (with project)
@ | AbuRawash WWTP 99.1 117.6 24.0
@ | Al Beeny 15.6 " 0 0.0
@ | Muheit 8.8 8.8 8.8
@ | Al Ganabia Al Yomna Muheit 1.7 1.7 1.7
Sub-total of Upper Stream 26.1 10.5 10.5
- | Catchment area of the effluent 0.0? 1.2 1.2
receiving water bodies
Total 125.2 129.3 35.7
100% 103% 29%
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Note:

1) Tt is presumed that all pollution loads is overflowed from the South Muheit Pump Station.

2) The septic tank with leaching system in which many of human waste and domestic wastewater
treatment are used, and it is thought that the most part of pollution load is not discharged into Drain.

The existing regional distribution ratio of discharged pollution load is shown in Figure 8.
According to this Figure, the pollution load from the sewerage facilities (Abu Rawash WWTP
and South Muheit Pump Station) occupies about 92% and it is assumed that pollutants from

these sources has major influence on water quality in effluent receiving water bodies.

@

7.0% 1.4%
12.5% (D Abu Rawash WWTP

B (2 Al Beeny (S. Muheit

Pump St.)
O] . .
B 3 Muheit (Zenein
WWTP)
| B @ Al Ganabia Al Yomna
79.1% Muheit

Figure 8 Regional Distribution ratio of the Discharged Pollution Load (Existing)

iv) Approximate Water Quality Simulation

Since, sufficient data is not available, very accurate water quality simulation is difficult.
Therefore, approximate estimates of water quality in terms of BOD load has been carried out
based on the available information. Results obtained from water quality survey by JICA Study
Team have been used for simulation purposes. Since, it is difficult to clarify the actual
purification and dilution action in the drain, the rate of decrease used in this section is an
apparent rate of change of water quality. The results of approximately simulated water quality in

the effluent water bodies are shown in Figure 9.
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Existing: Total wastewater volume is 850,000 m’/day, (of this primary treatment is carried out for
approximately 450,000 m*/day)

Without project: Total wastewater volume is 1,200,000 m*/day (Primary treatment)

With project: Total wastewater volume is 1,200,000 m3/day (Secondary treatment)

For details, refer to Appendix 1.

Figure 9 Approximately Simulated BOD Levels in Effluent Receiving Water Bodies

V) The Discharged Pollution Load into the Rosetta Branch

The discharged pollution load into the Rosetta Branch is calculated using the values of
discharged pollution load into the effluent receiving water bodies and the rate of decrease. The

estimated pollution load is shown in Table 9.

Table 9 Discharged pollution Load into the Rosetta Branch
Unit: BOD-ton/day

Items Existing Without Project With Project
Discharged Pollution | Abu Rawash WWTP 99.1 117.6 24.0
Load from Sewerage | S. Muheit pump St. 15.6 0.0 0.0
Facilities Masina & Bahrnass
WWTP 0.0 1.2 1.2
Sub-total 114.7 118.8 25.2
Discharged Pollution Load 107.1 108.4 28.9
into the Rosetta Branch 100 % 101 % 27 %

Based on the result of above analysis, it is expected that following improvements will result

upon the implementation of secondary treatment facilities at Abu Rawash WWTP.

— It is estimated that implementation of project will effect reduction of the discharged

pollution load into the water bodies by 70% compared to the present pollution load and
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by 80% compared to future load.

It is estimated that, after implementation of the project, the discharged pollution loads
into the Rosetta Branch reduces to 29 ton/day as BOD compared to 107 ton/day in case
of present load and 108 ton/day in case of the future load if the project is not
implemented.

The existing and future BOD levels in the case of without-project implementation are
estimated as 71 mg/l and 60 mg/l, and estimated level of BOD in case of the
with-project situation is 16 mg/l.

Through the implementation of this project, the treated effluent quality level would
satisfy the water quality standard of the maximum limits for re-use of treated effluent
(2nd group water treated secondarily: Decree No.44 of 2000) and the effluent limits for
treated discharges into water bodies (Decree No.8 of 1983).

Moreover, since dissolved oxygen shall be recovered by water quality improvement
(reduction of BOD level), the mitigation of odor problem in Nikla and native habitat of

the drains are also expected.

Table 10 Approximate Water Quality Simulation for Effluent Receiving Water Bodies

(Existing Condition)
Pollution .
Point (1,0 O}(:)lr(r)g/ day) (]?nogg) Load” Relc{l;ltcizon Remarks
’ (ton/day)

A 840 " 118 99.1

B 122 % 128 15.6

C 3532 25 8.8

D 1,315 94 12359

E 1,430 % 77 110.1 0.819 '

F 79 2 21 1.7

G 1,509 ¥ 749 111.87

H 1,509 ¥ 71 107.1 0.959 'V

1) Flow is calculated by pump capacity and operation hours.
2) Flow measurement

3) Flow-D= Flow (A+B+C)

4) Flow-G=Flow (E+F)

5) BOD-D =Pollution Load (A+B+C) / Flow-D

6) BOD-G =Pollution Load (E+F) / Flow-G

7) Pollution Load =Flow x BOD

8) Pollution Load-D =Pollution Load (A+B+C)

9) Pollution Load-G =Pollution Load (E+F)

10) Reduction ratio-E =Pollution Load-E / Pollution Load-D
11) Reduction ratio-H =Pollution Load-H / Pollution Load-G
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Table 11 Approximately Simulated Water Quality of the Effluent Receiving Water
Bodies

(Future Condition: without Project)

Point . BOD Pcﬁlcl)l;iion Reduc'tion Remarks

(1,000m3/day) (mg/1) (ton/day) Ratio

A 1,200" 98 ¥ 117.6

B 0? - 0.0

C 353 25 8.8

D 1,553 81 126.4

E 1,668 66 110.1 0.819

F 79 21 1.7

- 60 209 1.2

G 1,807 63 113.0

H 1,807 60 > 108.4 0.959

1) Flow is planned wastewater volume in the Abu Rawash WWTP.

2) No over flow from pump station

3) Two wastewater treatment plants (Manashi and Bahrnass WWTP)

4) Water quality of treated wastewater in terms of BOD level is assumed as 98 mg/l according to the
results of JICA Water Quality Survey (Primary treatment).

5) Estimated water quality

6) Water quality of treated wastewater is assumed to be 20 mg/l (Secondary treatment) in terms of BOD
level.

Table 12 Approximately Simulated Water Quality of the Effluent Receiving Water
Bodies

(Future Condition: with Project)

Point . BOD Pcﬁlcl)l;iion Reduc'tion Remarks

(1,000m3/day) (mg/1) (ton/day) Ratio

A 1,200" 209 24.0

B 0? - 0.0

C 353 25 8.8

D 1,553 21 32.8

E 1,668 17 28.4 0.819

F 79 21 1.7

- 60 20 1.2

G 1,807 17 31.3

H 1,807 16 Y 28.9 0.959

1) Flow is planned wastewater volume.

2) No overflow from pump station

3) Two wastewater treatment plants (Manashi and Bahrnass WWTP)

4) Water quality of treated wastewater (in terms of BOD level) is assumed to be 20 mg/l (Secondary
treatment).

5) Estimated water quality
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Odor Measurement Survey

(1) Outline of Odor Measurement Survey

Purpose of Survey

In Egypt, the environmental standard values and regulations related to odor has not been setup
or defined. Therefore, in the existing condition neither monitoring stations have been installed
nor periodical observation is carried out for odor. Also, information on the existing level of odor
emission is neither available for Abu Rawash WWTP nor for sludge lagoons in desert.
Therefore, to gather relevant basic data, odor measurement survey has been carried out under

this Study.

Contents of Survey

The survey under this Study included olfactory measurement, concentration of Ammonia and
Hydrogen Sulfide, and meteorological observation such as weather, temperature, wind speed
and wind direction. The target facilities for odor investigation included the sludge pumping
station in the Abu Rawash WWTP and the sludge lagoon. Number of air sampling points was
four and the sampling and measurements were conducted on 11™ and 13™ August 2009. The air
sampling and analysis works were carried out by the Air Pollution and Noise Monitoring
Department (Central Laboratory) of the Egyptian Environmental Affairs Agency (EEAA).
Throughout the sampling period, expert of JICA Study Team supervised the activities.

Air Sampling Point

The description on locations where air sampling was undertaken and the reasons to select these

locations are explained below.

- Sludge Pumping Station: one point

An air sampling point was selected near the sludge inflow pit and the sludge storage tank
(Figure 1) because the odor was observed to be the most intense in its neighborhoods. In

past, when sludge dewatering beds were in operation, there were some complaints from the
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residents living in the surrounding areas. However, no complaints have been received after
suspension of its operation. Moreover, the level of odor at the boundary of Abu Rawash
WWTP was observed to be very weak during the field survey. Considering these factors, the

idea of selection of air sampling location at the boundary of WWTP was dropped.

Figure 1 Location of Sludge Pumping Station

Sludge Lagoon: three points

Near the sludge lagoons, three sampling locations were selected on the leeward side, one of
them on the bank of the sludge lagoon and the other two locations at a distance from the
sludge lagoons. The locations at distance were decided in order to determine the
relationship of distance with the odor concentrations. The sampling points selected for odor

measurement and air sampling are illustrated in Figure 2.
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® : Sampling point

Date Distance
1-A~1-B 95 m
11 Aug. 2009 1-B~1-C 215 m
1-A~1-C 310 m
2-A~2-B 425 m
13 Aug. 2009 2-B~2-C 325 m
2-A~2-C 750 m

Figure 2 Air Sampling Locations near Sludge Lagoon

Results of Odor Measurement Survey

The results of odor measurement survey for the cases of the sludge pumping station and the

sludge lagoons are presented below in Table.
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Table 1 Results of Odor Measurement Survey

(Sludge Pump Station)
Meteorological Data . Hydrogen
Date Wind Wind Temp. Rela.t 1\./e Odor Ammon31 a Sulfide
Direction Speed °C) Humidity Index (ng/m’) (Le /m3)
(m/sec.) (%)
1" August 2009 N 1.05 33.5 29.5 40 125 2,198
13‘hAugust 2009 NW 1.55 38.5 20.5 39 112 1,752
(Sludge Lagoon)
Meteorological Data . Hydrogen
Date Sample Wind Wind Temp. Rela.tn./e Odor Ammon;a Sulfide
Direction Speed °C) Humidity Index (u g/m’) (1 g/m’)
(m/sec.) (%)
1" A NW 2.73 36.7 26.4 37 90 1,481
August B NW 2.18 36.3 24.5 21 36 149
2009 C NW 1.29 394 38.0 13 25 42
130 A N 1.69 33.7 32.1 37 83 1,369
August B N 2.80 33.9 26.5 <10 BMDL BMDL
2009 C N 2.67 36.8 22.1 <10 BMDL BMDL

*BMDL: Below Method Detection Limit, MDL for concentration of ammonia in air is 20 u g/m3 and for
hydrogen sulfide is 2.2 1 g/m’.

Sludge pumping station in the Abu Rawash WWTP

Existing sludge inflow pit and the sludge storage tank are open type without any cover at the top.
Especially the structure of sludge inflow pit is favorable to emission of high level of odor
concentration to the environment. However, as shown in Figure 1, the present facilities position
is very far from the housing zone, and has not resulted in significant level of odor problem for
the residents. It is expected that through the application of enclosed type facility, the odor
emission in open air could be controlled. Therefore, it is judged that it is possible to maintain

the odor concentration at relatively lower level at the Abu Rawash WWTP boundary.

Sludge Lagoon

The odor index at the bank of the sludge lagoons is 37, and is relatively a high value. It is
observed from the results that the intensity of odor decreases as the distance of sampling
location from the source increases. The relationship between the odor index and distance is

illustrated in Figure 3.
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Figure 3 Relationship of Odor Index/Concentration and Distance from Source

As already described in the main report also, there is no standard defined for offensive odor
control in the Egyptian regulation. For reference purposes in this Study, the standards of the

odor control in foreign countries are considered as described below.

- Local governments in Japan have determined the standards values for odor indices from 10
to 21.

- The guidelines value of ammonia in ambient air is determined as 100 pg/m’ (as the
time-weighted average for 24 hours) by the US Environmental Protection Agency (EPA).

- The World Health Organization (WHO) proposes 150ug/m’® (24 hours averaging time) of

hydrogen sulfide as the air quality guideline value for Europe.

A2-5



At the sludge lagoon, a strong odor emits during the period until sludge dries. The climatic
conditions (mainly wind, solar radiation, duration of sunshine, etc.) influence odor level to great
extent. However, it is expected that through the application of 200 m buffer zone around the site,
the influence of offensive odor on neighborhoods can be minimized. Moreover, in existing
condition, the surrounding area of sludge lagoon is mainly occupied by plantation and very few
permanent residents are there in this area and thereby the odor problem has still not occurred.
Based on the response of some laborers at the plantation sites, it is observed that odor is not a

problem in the neighborhoods yet.

However, during winter south and southwesterly wind may cause odor to move in the direction
of adjoining plantation area. Therefore, odor monitoring should be carried out based on the
climate conditions. It is recommended that necessary details on area of influence and level of
odor should be grasped. Based on the collected information, the countermeasures against odor

problems should be considered.

(2) The odor problem in Nikla Village

In Nikla village near the underpass (for crossing irrigation canals of Al Bahery and Al Nasery)
at the beginning of Al Rahawy drain (Figure 4), the offensive odor has occurred from the

drainage canal, and in few cases complaints have been received from nearby residents.

The JICA team carried out an odor measurement survey by simple method using detecting tube.
From results of the survey, hydrogen sulfide was detected at level of 0.12 ppm and ammonia
was less than the detection limit on the Al Rahawy drain bank. This odor emission is attributed
to the factor that the dissolved hydrogen sulfide in drain water is released by the physical
influence of the siphon. The drainage canal water was sampled at the upstream of the siphon,
and the concentration of the hydrogen sulfide in collected sample was measured. The
measurement method included agitation of the collected sample and then measuring emitted
level of hydrogen sulfide, as illustrated in Figure 5. As a result, the hydrogen sulfide
concentration which converted to the gaseous phase was observed as 0.06 — 0.04 ppm. It is
judged that the hypothesis mentioned above could be fully explained from this result, and if
secondary level of treatment is carried out at Abu Rawash WWTP, and if the water quality of

drains is improved, this will result into mitigation of offensive odor problem at Nikla.
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Table 2 Results of Hydrogen Sulfide Measurement (Nikla Village)

Sample Hydrogen Sulfide (ppm)
Al Rahawy drain bank in Nikla Village d/s of Siphon 0.12
Drain water at the upstream of Siphon 0.06 — 0.04

Figure 4 Location of Air Sampling in Nikla Village

| After 3 minutes,
hydrogen sulfide of

750 ml |:> C beating Tche gaseous phase
Drain water (30 sec.) is measured.
Polyethylene still standing

container (1.5L)

Figure 5 Measurement Method of Hydrogen Sulfide in Drain Water

(3) Others (generation of noxious insect)

In addition to the odor problem near the sludge lagoon, generation of noxious insect (fly) can be
a potential problem. When the workers, working at the farm (plantation), were interviewed,
their response did not indicate any serious problem of fly in the surrounding areas. However, the
information related to fly (the distribution situation of fly, the number of individuals, etc.) is not
available and not collected in the existing condition. In future, it is advisable to gather the
information on problems due to fly through monitoring. In case when the problem occurs, it is
necessary to grasp the information on contents and regional distribution, and it is necessary to

take required countermeasures to mitigate this problem.
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A fly not only gives displeasure, but could also cause diseases through the contact with eyes and
mouth. An insecticide shall be applied if necessary. However, the application of insecticide
should be kept at minimum as this might also lead to other negative impacts on neighboring
environment and in long run resistant variety of flies could be generated. It is suggested that
monitoring procedures be prepared considering these factors and level of fly problems. The

photograph of the trap used in Japan for fly monitoring is shown in Figure 6 for reference.

Figure 6 Trap Investigation Instrument for Fly
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PUBLIC CONSULTATION/STAKEHOLDERS MEETING
ABU RAWASH WWTP,
SATURDAY, 19 DECEMBER 2009

1. Introduction

The Abu Rawash Wastewater Treatment Plant (WWTP) is located on the west bank of the River
Nile in Greater Cairo. It serves a population exceeding 5 million inhabitants from Giza and the
fast growing region of 6™ October. It is considered one of the most important projects carried
out by the Construction Authority for Potable Water and Wastewater (CAPW). The treatment
capacity of the Abu Rawash WWTP is - as in 2009 - 400,000 m3/day. However, the current
inflow to this WWTP has reached almost 1,000,000 m*/day and the flow exceeding treatment
capacity is discharged to Barakat drain — that ultimately pours into the Rosetta Branch of the
Nile - without any treatment. To address this problem, CAPW began working on the extension
of the plant in 2006 to increase its primary treatment capacity by an additional 800,000 m*/day.
The extension is expected to be completed by end January 2009. However, the level of
treatment continues to be primary. As a result, the effluent will not be able to meet the standards

required by Decree No.8/1983 and its effects on water pollution will not be addressed.

CAPW is about to start to improve the efficiency of the plant by upgrading wastewater
treatment from primary to secondary treatment to reduce pollution of the drainage system. This
project is expected to have direct positive effects on the environment and public health as well

as it has the potential of resulting in substantive socio-economic added value.

The feasibility study of the improvement project has included an Environmental and Social
Impact Assessment (ESIA) that was concluded in October 2009 with support from JICA'. The
study was to be complemented by a Public Consultation. Both initiatives constitute prerequisites
for approving projects as part of Corporate Social Responsibility (CSR) to be assumed by
competent parties with the aim to prevent foreseeable problems or negative effects that could

arise from the proposed project as well as to maximize on positive effects by taking the

! Source: Preparatory Study for Abu Rawash Wastewater Treatment Plant Improvement in Cairo, Arab Republic of
Egypt, Interim Report Volume II: Environmental and Social Impact Assessment of Abu Rawash WWTP Project,
October 2009, by JICA Study Team, (Tokyo Engineering Consultants, Ltd.)
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views/suggestions of stakeholders from their diverse perspectives. Accordingly, CAPW with
assistance from JICA Study Team, have organized a Public Consultation on 19 December 2009
to solicit the views of all stakeholders concerned or likely to be concerned with the Abu Rawash

WWTP Improvement Project.

A team of two consultants: a Social Development/Gender Consultant and an
Environment/Sustainable development consultant were recruited by JICA upon consultation

with CAPW to manage the public consultation based on which this report is presented.

II. Participants

Participants were invited from a wide range of stakeholders including the project
developers/sponsors, competent ministries and local authorities, local council, parliamentarians,
private sector NGOs/CBOs, researchers, local communities, the media and other interested

parties.

The total number of participants was more than 50, in addition to CAPW senior managers and
members of JICA Study Team who participated in observers’ capacity. Abu Rawash WWTP
General Director, other managers, technicians and staff have also participated in the consultation.
Their views related to conditions of service were also solicited as well as their interaction with

other stakeholders served in clarifying aspects that could not possibly be known to outsiders.

The full list of participants is provided in Annex I of this part together with affiliation and

contact details.

II1. Conduct of Business

The public consultation, which took place on the premises of the Abu Rawash WWTP, was
moderated by Dr. Emad Adly, Consultant. It started with an introduction by Eng. Zeinab Mounir,
CAPW Deputy Chair and Head, Central Department of Projects. She gave an overview of the
project in its various stages (past, ongoing and proposed). Eng. Mounir’s statement was
followed by a presentation by Professor Dr. Ahmed Hossam El Din on behalf of the JICA Study
Team. Dr. Hossam El Din briefed the audience on the proposed improvement project. An actual
visit of the site followed before a plenary session took place. The agenda of the meeting is

provided as Annex II of this report.
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Three working groups were formed, as follows:

1. Focus Group I: Staff working at the Plant in different managerial, technical,

administrative and secretarial functions selected at random.

2. Focus Group II: Researchers and experts, concerned governmental agencies

(environment, health, water supply and sanitation, irrigation, agriculture, food safety)

3. Focus Group III: The Abu Rawash Community Group, represented by: The local Arab
Bedouins living very close to the sewage station in Ezab Arab Abu Rawash; The local
community living in Abu Rawash Village formed of elected representatives; National
Democratic Party (the ruling party) representatives; school headmasters, local council
workers, workers in WWTP who reside in the neighborhood, Representatives of the
NGO Nahdet El Mansouria for Development; and, Representatives of owners of farms
near the WWTP.

The staff of the plant (Focus Group I) were distributed a questionnaire that they were asked to
complete on individual basis, in order to prevent inhibition as well as to protect wish for

confidentiality. Completed forms were compiled and summarized by the consultant.

Focus Group II (Experts) and Focus Group III (community) were provided another
questionnaire to guide them in their deliberations. Each of Group II and Group III selected a
moderator and a rapporteur. Discussions were smooth and interactive. Members of the current
WWTP project team and CAPW officials were represented in each group to clarify issues, as

warranted. Their reports were read by their respective rapporteur in the final plenary session

The questionnaire for Focus Group I, and the one to guide Focus Group II and III were

developed by the consultants and are provided in Annex III and Annex IV

The Public Consultation started at 10.00 a.m. and adjourned at 4.30p.m., including coffee and
lunch breaks that also served for networking purposes and were kindly hosted by the current

project management.
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IV. Summary of discussions
A. Plenary Session

The Plenary Session was facilitated by the consultant recruited by the JICA Study Team.
Welcoming and introductory notes started by expressing special thanks to the Ministry of Water
Resources & Irrigation, the Ministry of State for Environmental Affairs, the Holding Company
for Drinking Water and Wastewater, the Arab Contractors Company, and to all participants who
included high level officials representing health, agriculture and food safety, research centers,
parliamentarians and local council representatives, NGOs, members of the community
(including the Bedouin cohorts), the private sector, members of the staff for their responding to
the invitation. The participants were briefed on the purpose of the meeting and the agenda

(Annex II) was agreed upon.

Eng. Zeinab Mounir made a presentation on behalf of CAPW in which she explained the overall
strategy of the Authority and the objectives of the Abu Rawash project. Specifically, she advised
the audience that increasing the capacity to treat wastewater from 400,000 m*/day as per actual
capacity to 1.2 million m3/day is underway as per ongoing extension project which is due to be
operational by January 2010. The ongoing extension was to try to cope with the rapid
population expansion in the region being served by Abu Rawash WWTP. Further needs for

expanding the plant’s capacity will depend on the rate of population increase in the region.

The improvement project presented for discussion in this meeting is to develop and upgrade the
plant to attain secondary treatment level with a capacity of 1.2 million m®/day through
upgrading the processing units that already exist. Upgrading to secondary level of wastewater
quality is expected to take 5 years from starting the project until it becomes operational.
Treating the sludge has already started. The Gabal El Asfar WWTP offers an excellent example.
Eng. Mounir made it very clear to the audience that getting them involved and discussing the
impact of the different aspects of the project is an essential prerequisite before launching the

project.

Dr. Ahmed Hossam, representing ECG, the consulting firm which assisted the JICA Study Team
in preparing the project’s environmental impact assessment, made a presentation to highlight the
results of the Environmental and Social Impact Assessment part of the Report on "Preparatory

Study for Abu Rawash Wastewater Treatment Plant Improvement in Cairo". The consultant
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presented a number of positive impacts and anticipated side effects of the project especially

during the execution phase.

The two presentations by CAPW and the JICA Study Team delivered in the first plenary session
were useful in creating awareness among the audience, especially the Abu Rawash community,
about the important role played by the plant. From 2006, CAPW had started to expand the
existing primary treatment capacity of the plant from 400m°/day of wastewater to 1.2 million
m’/day. This proved to be a necessity to cope with the ever increasing size of the population of a
previously desert region and which reached more than 5 million inhabitants. The extension

project is expected to be operational in January 2010.

Strong technical justifications for upgrading the primary treatment of wastewater to secondary
treatment were presented. Agreement regarding the importance and priority to be given to the
project was unanimous. However, as part of Corporate Social Responsibility and to fulfill the
objectives from this Public Consultation, participants were invited to provide their views and
suggestions to avoid or mitigate any side effects that may arise during the construction and
operational phases of the proposed improvement project. Participants were also invited to come
up with suggestions to maximize the benefits — social — economical — technical or otherwise —
that could be part of the project, or that could be recommended to other competent parties for
their consideration. The facilitator of the meeting provided enough time to all those who asked
for the floor. The remarks and responses came from a number of participants representing the
various and diverse stakeholders. The level of active participation was high and demonstrated
interest and eagerness in sharing views and comments which reflected unprecedented trust in
that their views will be taken seriously by competent authorities. At this point, it may be
important to note that in the case viable recommendations are not acted upon, or at least
justifiable explanations to why they are not pursued, this will cause an important backlash and

political distrust.

Summary of views, suggestions and recommendations made by the various stakeholders in

interaction with explanations from competent parties responsible for the project follow:

— There was no questioning about the positive impact of the proposed project with regards to
reducing health hazards, allowing certain cultivations, especially fish farming, reducing
water pollution which deteriorates along its northern path through new polluting drainage

(Al Rahawy) up to discharging in the Rosetta Branch of the River Nile through “Nikla”
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which adds solid waste from households and industrial pollutants thus increasing the level

of Ammonia to high health risk levels.

However, the improvement aspect of the project — that is upgrading wastewater treatment
from primary to secondary treatment of the whole 1.2M cubic meters requires five years
before it becomes operational. While the project extension or upgrading take place on the
land that belong to the authorities concerned does not mean appropriating or buying more
land, this project will cause a number of inconveniences for the community especially
during the long construction phase, such as high trafficking of trucks, possible bad smell,

insects and rodents.

Another important issue raised by the community and agreed by all participants that it was
not equitable that the Abu Rawash Plant serves the Giza and 6™ October communities when
the Abu Rawash community itself was lacking drinking water supply and sanitation system.
An integrated approach to the development of the area was considered to be part of the
Corporate Social Responsibility incumbent on the Government with the understanding that
such development could not be in the hands of CAPW or the Ministry of Housing alone, but

that the latter could play a critical role in mobilizing action to this effect.

Abu Rawash plant deals with about 800,000 cubic meters daily half of this volume is
primary treated and the rest is a bypass. In the meantime the plant is not solely responsible
for water pollution in the region. The effluent of the plant is later mixed with wastewater
from households and agriculture wastewater in Al Rahawy drainage until it reaches Nikla.
So the rate of Ammonia (an indicator of water pollution) is very high, hence the urgency of

the need to upgrade water quality using the same model of El Gabal El Asfar.

The treatment deals with the organic aspect while there is still a problem with the heavy
metals present in the sewage reaching the plant. This matter has to be investigated during

the treatment.

Al Rahawy drainage is 74 km long and contains 3.5 million m® of agricultural, illegal raw
wastewater and a high level of contamination. This could be organic and/or chemical. This
means that even with the secondary treatment, still some chemicals remain dissolved in the
effluent water which is used for irrigation by the farmers in the areas around the drainage. In

some areas, there are cases of farmers using the raw sewage to use in their lands believing
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that this would help the fertilization of their land. Educating the farmers in this area is

therefore necessary and the law must be enforced.

The project is a turning point, converting the plant from primary to secondary treatment is a
very good step but the project must include the best method for the sludge disposal. This
method must be effective because the sludge is dangerous on the environment, the soil and

the groundwater in the area.

Though the priority of the proposed project is uncontested, a question about operating and
maintenance costs was raised and whether citizens would be willing to contribute so that

they feel ownership of the project and thus preserve it.

Egypt is suffering from water scarcity with the continuous population increase. The water
share per capita has declined from 5000 cubic meters some decades ago to less than 800
cubic meters nowadays. In addition the volume of wastewater is increasing everyday as a
result of the population increase. For these reasons, the drainage of water without treatment
is a crime, but the secondary treatment is not the best solution because still it has a negative
impact on the cultivation of crops that are needed. In Egypt the argument that the treated
wastewater for wood forests is not considered to be logic as water is needed to grow food
crops to achieve food safety standards. For this reason, the tertiary treatment is the best

option for the environment and food safety.

The project must be an integrated development project for the region to improve the quality
of life and support the livelihoods.

The oxidation pools for sludge must be lined by Polyethylene so that it does not
contaminate the groundwater. It can be used in the cultivation of forest trees in desert

regions, or burning it in the cement producing plants.

The project could also adopt an operation of aerating the treated wastewater in Barakat
drainage in order to upgrade the quality of treated water especially after it is mixed from

other illegal raw sources of sewage and wastewater produced along the drainage.
The community in this area has suffered from lack access of sanitation. They need to live

without smelling the bad odor and with the soil of their lands is not polluted. In fact some of

the population in this area has left their homes because of these problems.

A3-7



— The project should take into consideration the unemployed residents with jobs created

during the implementation.

— The area is becoming attractive to tourists. This also shows the importance of the project
and the need to have a clean environment. This means the project should include other

aspects to improve the environment and develop comprehensively the whole area.

— The project will make the area suffer again from the demolishing and building operations

which will cause inconveniences to the residents for some more years.

— A question was raised as to whether the Barakat drainage after this project is finished will

be safe for agricultural use.

— The households in this area are injecting their wastewater through the septic tanks 20 to 30
meters deep into the ground which has a severe negative impact on the quality of ground

water. Stakeholders need to know how this project will deal with this dangerous situation.

— There was a general feeling among the participants that such consultation is something new
for them and they never had or heard about similar process with any of the big projects

implemented in the country.

CAPW (Eng. Zeinab Mounir) Response:

— The maximum capacity of this plant could go up to 2 million cubic meters. In this project
the target of this 5 years action plan is to upgrade it to 1.2 million cubic meters. However as
a result to anticipated population increase in the area, an extension of the plant capacity in
the coming 5 years action plan is foreseen.

— There is already a process to treat the sludge.

— The Egyptian Code for the secondary treatment of the wastewater is (20-20). But in the
upgrading of the Abu Rawash plant, the effluent water will be treated at (8 / 8) which is
better than required by the Egyptian Code. The same case is happening with the Gabal El
Asfar plant.

Some other reactions were made by some of the representatives of the Holding Company, CAPW
and ECG the Consulting Firm:
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Primary treatment of wastewater is not sufficient. It is the reason for most of the health

problems we are facing in the different communities all over the country.

The consultant presentation showed the importance and the positive impacts of the project

but did not explain the sustainability in terms of the operations and maintenance costs.

Cost of wastewater treatment plants is very high compared with the drinking water plant.
The ratio is something like 1 to 7. This project is estimated to cost about 2.4 billion
Egyptian Pounds and will be run with the BOT system for 20 years. The project will

consider the treatment of the sludge.

All stakeholders are keen about the safety and the improvement of the livelihoods in the

arca.

There was a unanimous agreement about the importance to raise the wastewater quality to

secondary standard, but worried about its deteriorating again after mixing with drains.

On behalf of CAPW, Eng. Zeinab Mounir thanked the participants for their valuable
contribution with ideas and suggestions and promised that their recommendations will be

taken seriously.
One of the participants also took the floor and thanked the organizers and declared it was

his first time to attend such a consultation to involve the communities in designing a big

project like this one in Abu Rawash.
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B. Focus Group I: Staff of Abu Rawash WWTP

There are 100 staff working at Abu Rawash WWTP per shift plus about 20 consultants. In
addition, there are temporary staff hired by the subcontractor during construction phases,. The
new project is to generate employment for about 500 staff during the construction phase on a
temporary basis, but which is to last about five years followed by 150 permanent staff in the
operational phase”. Job creation is therefore one of the added values of the proposed

improvement project.

Eighteen staff members, selected at random, were invited to the Public Consultation to
contribute with their views and suggestions regarding work conditions at the Abu Rawash
WWTP and other related issues. Their participation was also deliberately intended to have them
benefit from listening to experts’ views as well as to sensitize them on the implications of the
activities taking place during the construction and operational phases of the project on the
people living in the vicinity of the plant. Another purpose from their participation in this
consultation was for them to be able to answer possible questions raised from the floor by other

stakeholders.
1) Data on staff who completed the questionnaires
They are, in alphabetical order:

Abdel Monem Mahmoud Abdel Moez
Ahmed Mohamed Hassan

Ezzat Safwat Mohamed Aly

Kamal Youssef El Gohary

Magdy Moris Tawfik

Mahassen Mahmoud Ibrahim

Mahmoud Hanafi Mahmoud Abou Hadid
Mohamed Bayoumi Farag

Mostafa Ahmed Hafez

10. Samir Ahmed Marzouk

D A I o

2 Source: Eng. Abdel Wahab, Deputy Director, Extension Project at Abu Rawash WWTP
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The following is a collective summary of their responses compiled by Consultant

— The majority are in their forties, with two of them above 60 years of age.

— The duration of their service ranges between 18 years to two years

— All participating staff who completed the questionnaire are married and with children

— They hold diverse jobs at different levels: mechanical engineering, technical, managerial,
administrative and clerical jobs

— Those occupying senior technical positions are holders of a Bachelor’s degree in an
engineering-related field, those in senior administrative positions are holders of a BA
degree. More junior staff are either holders of diplomas or other certificates at school

leaving level.

2) About conditions of service

— Their answers indicate that they have all been recruited on a competitive basis through
normal recruitment channels based on their educational background and/or work experience

— They believe that the jobs they occupy match their qualifications except for one or two who
think that they deserve career advancement.

— Technical staff acknowledge having received on the job, in-house and/or special training.

— Administrative staff do not seem to have been offered training

— The majority consider having competitive salaries as compared to that of their peers in
similar functions elsewhere. The more senior among them view that salaries are not
adequate and not commensurate with the experience they have acquired on the job.

— According to answers, conditions of work for staff within WWTP seem to be generally
satisfactory.

— Suggestion was made to create awareness among employees about rights and obligations as
well as about health protection and safety and to establish bidding rules and regulations to
this effect

— The general complaint seems to be about transportation.
3) Technical views
— Staff believe that starting upgrading the treatment of water to the secondary level as soon as

possible is a must. They see the improvement of the quality of the treated wastewater as a

national project as it would reduce the pollution of the water farmers use for irrigation.
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General awareness about proper use of such water by environmental and food security
standards was also seen as most important.

— Treating sludge so that it can have multiple uses was strongly recommended.

— One respondent’ learned from the internet that certain bacteria can be an effective ingredient
for water treatment?

— One respondent® took the initiative of making some modifications to the design of some
mechanical operations.

— One respondent’ made some modifications to the electric operating board for the lifting
pumps. He suggests to use pipes to transport wastewater instead of feeding the Barakat
drain so that farmers do not use it for agriculture.

— Health awareness is believed to be necessary for staff working in the station.

— Creating landfills to dispose of trash coming out of the plant is a must as this is causing
problems to the neighborhood.

— Staff should be made better aware of the results of the many studies and research conducted

on water treatment, and applied as applicable

4) About Gender

— In answer to gender-related questions, most participants’ responses indicate that they
perceive women as good for clerical, secretarial or office work only.

— Some see that the only jobs not suitable for women are those related to security functions
and night shifts.

— Some see the location of the plant and the nature of work as hardship with regards to
women

— None believes that there is a glass ceiling inhibiting women from accessing any job and that
all jobs are open for both genders: The senior consultant of the whole project is a woman
engineer.

— One respondent sees that the most important criterion for occupying any post is
qualification, irrespective of gender.

— The majority of respondents do not perceive having a woman as a direct supervisor.

— Women are considered to be safe in the premises and not subject to harassment.

5) About Impact of WWTP

3 Mr. Ahmed Mohamed Hassan
* Mr. Samir Mohamed Marzouk
5 Mr. Abdel Moez Mahmoud
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All participants are aware of the important social and environmental impact WWTP has at
the national scale.
WWTP is seen by participants as a job-creating enterprise as well as an opportunity to
upgrade living conditions in the neighborhood. It is also seen as an opportunity for related
industries and small business enterprises to develop in the neighborhood.
All participants are aware that primary treatment of wastewater is not enough and that
secondary treatment is a must.

Treated sludge can be used as fertilizer, as well as it can generate electricity by applying
biogas techniques.
Participants are aware of the positive effects that the development of the plant can have on
the neighborhood — for which an integrated approach is recommended. They are also aware
of the possible side effects that require mitigation such as bad smell, noise, insects, excess
of traffic during construction phases.

The meaning of corporate social responsibility is not fully grasped.
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C. Focus Group II: Experts, Researchers and Competent Parties

Moderator: Dr. Fatma Attia Abdel Rahman, Water Research Centre, Ministry of
Irrigation
Rapporteur: Eng. Abdel Wahab Hilmy, Deputy Director, Abu Rawash WWTP

Extension Project

Focus Group II was to provide the views of researchers and experts in related fields as well as to
reflect views of representatives of other sectors directly concerned with the project’s activities
such as environment, health, agriculture, irrigation and food safety. Focus Group II included the

following participants in alphabetical order:

1. Abdel Wawab Hilmy (Deputy Director of Abu Rawash current extension project,
Group Rapporteur)

Abdul Mohsen Abdel Baki

Ahmed Hossam El-Din

Ahmed Mohammed Hassan

Alaa Abdel-Hamid

Ali Shehata

Ezzat Safwat Mohammed Ali

Fatma Abdel-Hamid

A e AT i

Fatma Abdel Rahman Attia (Water Research Centre, Ministry of Irrigation, Group
Moderator)

10. George Meshreky Abdel-Malek

11.Hanafi Mohamed Hanafi

12.Hussein Mansour (Head, Food Safety Organization)
13.Ibrahim Shawady

14. Magdi Tawfik Morris

15.Mahmoud Ibrahim

16.Mahmoud Rabea

17.Manal Mohammed Selim

18. Mohammed Ismail

19.0liva Hassan El-Safae

20.Ragaa Gouda

21.Samir Seif
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22.Zeinab Mounir (CAPW)

General View

The proposed project of upgrading wastewater treatment from primary to secondary level is
unanimously seen as a national environmental and socio-economic priority. Important issues
and recommendations were raised by participants under (1) below. Reaction/answers by CAPW

and project management also follows under (2) below.

1) Issues raised and recommendations by the group:

— How to deal with noise - dust - the movement of equipment during preparatory stages of
the project - car exhaust - increased rates of accidents - flies - mosquitoes.

— Though the wastewater plant is located in Abu Rawash, it is serving other regions (Giza
and 6th October Governorate, or the West Bank of the River Nile). This is while the
Abu Rawash region itself is deprived of drinking water supply and a sanitary system.
The group recommends that the legitimate request of inhabitants to be supplied with an
adequate drinking water supply and sanitary system is met in parallel with the
establishment of an undertaking as big as the Abu Rawash project.

— A proper waste disposal system needs to be put in place especially to get rid of the trash
that results from the construction works and affects neighboring areas

— Priority to provide opportunities for employment to the neighboring population to meet
staffing needs during the construction and operational phases of the project should be
part of the project’s strategy.

— Studying and addressing problems that may affect the status of current staff in case
private companies take over the plant management.

— Citizens need to be informed as to whether there is a possibility of increasing tariff to be
borne by them for the cost of improving treatment of wastewater per cubic meter.

— There is a need to identify/study the safe and optimal use of wastewater after secondary
treatment.

— The project should consider building fermentation tanks to convert the sludge to
Methane gas that may cover up to 70% of the plant’s electricity.

— Ventilation of the drainage system is a must so that the wastewater discharged into the

Rosetta Branch of the River Nile becomes totally clean and free from pollutants.

2) Response from CAPW and Abu Rawash Project Management
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3)

Expediting the process leading to improving the quality of wastewater

to secondary treatment is a major priority for CAPW, while undertaking primary
treatment of wastewater at double its current capacity is currently underway.

The feasibility of improving wastewater treatment to tertiary level characteristics will
also be studied.

The wastewater treated at secondary level can be used to grow certain types of crops
only as allowed according to certain specifications set by the Ministry of Irrigation. This
would save on scarce water resources currently used for irrigation, especially that
people are currently suffering from shortages of drinking water supplies.

The upgrading of wastewater quality to secondary treatment level will reduce
environmental pollution and contamination of agricultural land. This is because people
are currently using wastewater treated at primary level only to irrigate their lands. This
is extremely dangerous because of its direct threat to human health. Farmers, however,
lack sufficient awareness about such danger.

Improving the quality of wastewater gains importance as it discharges in drains that

pass through six governorates until it reaches the Rosetta Branch of the River Nile.

Follow up on recommendations:

Private contractors that will be entrusted with any phase of the project will be required
to give priority to the qualifying residents. This will save on transportation cost of staff
and will also upgrade the quality of life in the neighborhood. Furthermore, contractors
will be responsible for conducting ongoing training programs to benefit existing and
potential staff and upgrade their skills to match that of the contractors.

With regards to the noise and road accidents rates and the transportation of equipment a
private road is being planned to reach the station. However, participants’ attention was
drawn to the fact that the bulk of the traffic takes place within the large premises of the
plant which is surrounded by a fence, thus minimizing external disturbance.

Ensuring the use of repellents against creeping and flying insects is a routine daily
activity within the plant. Planting green belts of Gazwarina and Neem trees to absorb
odors and to fight mosquitoes is planned.

CAPW will study the feasibility of providing the Abu Rawash region with drinking
water supply and sanitation.

In cooperation with the Ministry of Irrigation CAPW will also study the best solution

for safe use of wastewater treated at secondary level.
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— The general plan of the project includes allocating a whole area for building sludge
fermentation tanks to produce Methane gas to generate a main part of the electricity
required to operate the plant.

— CAPW will also study the possibility to design a system to ventilate the drains
discharging into the Rosetta Branch to improve water quality.

— The query regarding the possibility of raising tariff per cubic meter of treated water was
considered outside the scope of the consultation. It is a public policy issue that falls

under the jurisdiction of the Ministry of Finance.
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D. Focus Group III: Abu Rawash Community

Moderator: Mr. Ashraf Farouk, farm owner
Rapporteur: Mrs. Inas Omar, member of NGO Nahdet EI Mansouria for
Development.

The Abu Rawash Community Group was represented by the following groups:

— The local Arab Bedouins living very close to the sewage station in Ezab Arab Abu Rawash.

— The local community living in Abu Rawash Village formed of elected representatives,

National Democratic Party representatives, school headmasters, local council workers, low

level workers in the station,

— Representatives of the NGO Nahdet El Mansouria for Development

— Representatives of owners of farms near the sewage station.

Focus Group III included the following participants, in alphabetical order:

Nk =

*®

10.

11.

12.

13.

14.

15.
16.

Abdel-Gawad Kazzafy Ghoul (contractor)

Affaf Topgui (resident)

Ali El-Akbawi (member of the Popular Council of Abu Rawash)

Amr Abdel-Rahman

Ashraf Farouk (farmer and group moderator)

Attiyah Abd El-Aziz El-Ghoul (lawyer - resident)

Enas Mahmoud Omar (NGO Nahdet El Mansouria for Development — resident, and
group rapporteur)

Jamal Ali Abdel-Al, (President of the Popular Council of Abu Rawash)

Helmi El-Sayed Helmi (Member of the local center for Kerdassa)

Mahmoud Abdel Moez Abdel Moez (deputy director of the treatment plant in Abu
Rawash)

Mohamed Abdel-Halim Kazaz (Director of the Supreme Council of Antiquities
Center and member of the Popular Council of Abu Rawash)

Mohamed Gamal Akbawi (National Democratic Party secretary of Abu Rawash, the
local council member of Kerdassa)

Mohamed Juma

Mohamed Mongi Manna (contractor, resident)

Mona Mohamed Baligh (resident)

Mordi Ibrahim Gul (contractor)
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17. Mustafa Ahmed Hafez (Abu Rawash plant maintenance manager)

18. Rizk Kazzafy Ghoul, (resident)

19. Sherif El mehelmy, (resident)

20. Tamer Shafig Mohammed Khalid, (Director of the Al-Sheta villas -Mounsouria)

The discussion showed the following:

1) General Views

The proposed project of upgrading wastewater treatment from primary to secondary level is
seen as a national environmental and socio-economic priority. It will also benefit the community
and pathway of the treated wastewater to its final destination: The Rosetta branch of the River
Nile.

The group, however, strongly stated the following arguments that provide their views on the
negative and positive aspects of the project, as well as their recommendations for improvement

(points 2, 3, and 4 below).

2) Problems that are expected to be faced during the execution of the project and

generally from the existence of the station and the works in it.

— The community is affected adversely by strong odors emanating from the station.

— Increased amounts of rodents, flies and mosquitoes

— Adverse conditions on health.

— Trucks working in the construction inside the station were destroying the roads.

— Rubbish and earthwork produced by the works were being dumped on the sides of the
roads or in the irrigation canals and not transported to proper dumping areas.

— The street leading from Abu Rawash and the ezab (small agglomerations) around it, to
the desert road ran through the sewage station and was now closed thus adding one hour
of time for people to reach the desert road and beyond.

— Although the area was being used for treating the effluent from the whole of the urban
west bank of the River Nile in Greater Cairo, the area itself had no benefited from that

work.
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— Primary treated sewage and non treated sewage was being let into the waste canals and
farmers were using this polluted water to irrigate their edible crops, thus producing
polluted food crops.

— Sub soil water was also being polluted from that effluent.

3) Positive aspects that are expected to be generated by the project:

The project, although in its construction phase, negatives may arise, is also an opportunity for
the local community. As the project will cost 2.4 Billion Egyptian Pounds, it is only fitting that
the project should recognize its social responsibility towards the community it is located in. This
responsibility should be translated into providing much needed services for the community like
schools, health services, sewage system, clean drinking water system, a system to safely and
responsibly collect and dispose of garbage, paving of streets and lighting them, skills training
for employment, etc. These services are all sadly below requirements. A preliminary amount of
LE 200 million should be set as part of the cost of the construction towards providing the
needed services to the community. This amount would be well spent and add benefit to the

project as it could be advertised thus embellishing its public image.

In addition to the expected benefit that should come from the project outlined above, other

benefits would be:

— Work and training opportunities for young people of the community in the project itself.

— Work opportunities for the contractors of the community in the project itself.

— More and cleaner produced water that could be used in irrigating some crops safely like
cotton, jute, bananas, citrus fruits.

— A better road system, properly maintained, with direct access to the desert road.

— Secondary treatment would lessen odors

— Proper disposal of sludge and surface material would lessen mosquitoes and flies.

4) Recommendations:

The actions needed from the project are the following:

— Open a road either inside or adjacent to the station to facilitate reaching the desert road.

— Fast and safe disposal of sludge and surface material
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— Daily spraying against insects

— Monitoring of levels of odor gasses to prevent them from polluting the air.

— Continuous monitoring of the state of the roads

— Continuous monitoring to assure that no earthwork is dumped in the area.

— Priority for workers of the area to fill the jobs in constructing and running the station.

— Priority for contractors from the area to work as sub-contractors in their different fields.

— Allocation of a sum of LE 200 million for the upgrading of services in the Abu Rawash
area.

— Secondary treatment should be considered as the first step towards tertiary treatment.

— Forming a committee between the station and residents to respond to residents’ complaints

and to assure that the above points are met.

Finally, although this is the first time that the community has been involved in a public

consultation about work that will affect their daily lives, their question remains:
— Will the points expressed by the community be worked on and taken into consideration in

the planning of the project, or has this just been a meeting to write a report and do nothing

about it?
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E.

General

Main Conclusions and Recommendations

The viability of Upgrading the wastewater treatment from primary to secondary
treatment should take high national priority as the treated wastewater passes through six
governorates until it reaches its final destination at the Rosetta Branch of the River Nile
and the level of pollution obtained after primary treatment remains quite high and

unsafe.

All viable views and recommendations suggested by the participants of the Public
Consultation and which are reflected under the summaries of the Plenary and working
sessions of the three focus groups provided in this report should be given special
consideration. This is because the caliber of expertise was high and the interventions by
government, people and community’ representatives were legitimate and pertinent.
Furthermore, it will create new bonding trusts between the community and
governmental agencies that will help conclude the “social contract” Egypt’s President is

committed to.

Besides benefitting from experts’ and technical advice as well as learning about the
possible impact the construction and the operational phases of the project may have on
the neighboring inhabitants, the Public Consultation was taking as an opportunity by the
community to express their demands from the municipality. As some of such demands
are outside the scope of the project or CAPW, the principles of Corporate Social
Responsibility (CSR) may incite the authority to bring up demands to competent parties,

as relevant.

Specific
Safe disposal of sludge to avoid any environmental and health hazards

Minimizing disruption that could be caused to the community and identified as:
- Noise, odours, insects and rodents. Studying the effect of use of repellents was
suggested as it is believed to help migration of insects to the neighbourhoods.

- Safe and continuous disposal of trash from construction works.
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- Heavy trafficking by trucks especially during construction works that is to last for a
number of years may cause accidents especially that roads are not well paved

- As the location of the plant over a sizeable area is obstructing the mobility of people
between the Desert Road (South) and the Abu Rawash district (north), CAPW was
urged to construct a pathway (road) within its premises that would facilitate movement
of the community.

- The health hazards caused from using wastewater treated at primary level further
polluted after mixing with drainage water for agricultural purposes require a
consolidated action by the Ministry of Irrigation, the Ministry of Agriculture, NGOs
and farmers. For this a sensitization and awareness creation programme also proposing

alternatives 1s a must

3. Considering solving the transportation problem from which the current staff seem to
suffer

4. Extending training to administrative staff and not restricting it to the technical category.
Gender sensitization is also recommended
Giving priority for employment to the population residing in the neighbourhood

6. Promoting an integrated area development programme as part of Social Corporate
Responsibility that includes accessing the community with safe drinking water supply
and an adequate sanitation system that links with the public sewage network, and
mobilizing action towards building schools, hospitals and other basic services in

collaboration with other competent parties.

The community would react positively and will meet what is required from them as citizens

when they realize that their views are taken seriously.

Signed by:

Dr. Emad Adly (Environment) Date_24 December 2009
Signed by:

Mrs. Seheir Kansouh (social/gender) Date 24 December 2009
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Annex I1

Public Consultation/Stakeholders Meeting
Abu Rawash WWTP, Saturday 19 December 2009

Final Agenda
9:30-10:00 Registration
PLENARY SESSION I
10:00-10:30  Welcome and Introduction (by CAPW, Ministry of Housing, Utilities and Urban
Development)

10:30-11:10  Presentation (by JICA Study Team)
— The Proposed Improvement Project
— Result of the Environmental Impact Assessment (EIA)

11:10-11:40 Site Visit of the Plant
11:40-12:00 Coffee Break

WORKING GROUPS SESSION

12:00-12:15  Modality of work — by Consultants

12:15-13:45  Three Working Groups — session moderated by Consultants
Focus Group I — Staff (males and females) of Abu Rawash WWTP
Focus Group II — Experts, researchers, other authorities and ministries, etc.
Focus Group III — Abu Rawash Community, Local councils, NGOs, etc.

PLENARY SESSION II

13:45-15:30  Report by rapporteur of each of the three working groups, collective findings
and recommendations — session moderated by consultants
Concluding Remarks - by Eng. Zeinab Mounir, Head, Central Department of
Projects, CAPW

LUNCH
15:30-16:30

A3-28



Annex 111
Public Consultation/Stakeholders Meeting
Abu Rawash WWTP,
Saturday, 19 December 2009
Questionnaire for Focus Group I
Abu Rawash WWTP Staff
(Translation from Arabic)

Modality of work:

Forms will be completed individually and collected for compilation by the consultants.

Views and suggestions will be included in the Public Consultation report.

1. Personal information

Name: Age:
Social Status (tick as appropriate): DSingle D\/Iarried D)ivorced DWidow
Children: N umber:D Age (of each):

Academic background:

Prior experience:

2. Job-related questions

Date of entry in WWTP:

Current Job:

The staff of WWTP are

How did you come to know about this job?

Did it match your qualifications, or was it just to earn your living?

When you compare your benefits with those of your peers with same qualifications

in the country, do you feel you have:

D Better conditions |:| same D lower
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In what way?

Do you think you are overqualified for this job? If yes, in what way

Did you get training through WWTP? Abroad? In Egypt? On the Job?
Whom are you reporting to? (state his/her function only. No need for name)

How many persons are reporting to you (if applicable):
DTechnical DAdministrative [kflerical

How many men and how many women occupy positions similar to yours in WWTP:

Did you introduce any innovation or taken an initiative that added value to the work? If

yes, please explain in what way and if acknowledged by management.

Any special constraint: DTransportation? DCondition of work? |:|Other?

Please explain:

2. Gender-Related Questions:

Do you feel that working conditions and attitudes differ when the staff is a man or a

woman? If so, please explain

Do you feel that there are jobs in WWTP that in your own view are not suitable for

women. If so which ones and why?

Do you have any problem dealing with your male colleagues such as their possibly

adopting a patriarchal attitude? If so, in which way?

Do you have an objection having a female supervisor? If so why?

Is there a “glass ceiling” for women in your enterprise? In this case what strategy do you

think is needed to facilitate women’s increased access to senior positions?
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3. General awareness

What is your perception of WWTP’s accomplishment?

e In a national context

e As a plant (such as creating jobs, related industries)

e For the surrounding communities
Have you an idea of what “corporate social and environmental responsibility” is all about?
Are you fully acquainted with your rights and obligations?
You are hopefully aware that an improvement phase of Abu Rawash WWTP is now being
considered. Do you feel there is a need to introduce legislations, internal regulations, mode
of operation that will improve the status of employees and remove any discrimination

against women? If so, please explain

Do you have any technical view on WWTP operations that you would wish to raise to

Management?
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Modality of work:

Annex IV

Public Consultation/Stakeholders Meeting
Abu Rawash WWTP,
Saturday 19 December 2009

Questionnaire for
Focus Group II (Community) and III (Experts)

(Translation from Arabic)

1) Please select a chair for the working group and a rapporteur who will present the

group’s report to the plenary session

2) Each working group is to attempt at providing their collective views with regards to the

following:

1. Positive impact expected of the project and possible optimization measures (economical,

social, environmental)

Possible area of
gain

Identify Suggested Responsibility
optimization
measure

Increase work
opportunities

Contribute to
energy saving

Improve land
productivity, soil
fertility, fish
farming

Increase
agricultural
intensification
rate

Improve health
and minimize
disease

Improve water
quality by
reducing
wastewater
feeding the

A3-32



drainage system

Economic gains
resulting from all
above

Other

2. Negative or adverse effects expected to result from the implementation of the project

and suggestions for reducing/mitigating such effects

Activity Adverse Effects Suggested Responsibility
Mitigation
Measures
3. Mitigation
Impact Suggested Mitigation | Responsibility
Measures

4. Role of various stakeholders in optimizing impact of project and minimizing its possible

side effects

Impact Role of Role of Role of Role of Media
Local NGOs Private Women and
Council Sector Others
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15
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17
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Title of the Document

West Bank Project, Mitigation Interim Report, Sep. 1996
GWWC Organization Chart, Staff Nos., Training Program

A Study of the Effect of Releasing Excess Water from
Sub-Rasheed Branch on Rahawy Main Drain

West Bank Project, Operating Data and Design Criteria Review,
Sep. 1996

Greater Cairo Wastewater Project, Sludge Management Study,
Appendices

Greater Cairo Wastewater Project, Sludge Management Study,
Comments on Draft Final Report, Oct. 1990

West Bank Project, West Bank Strategic Plan Concept Report,
May 1993

National Water Resources Plan 2017

Cross Sections of Drains, Major Wastewater Sources

Drain System on West Bank (Arabic)

Egypt State of the Environment Report 2007

Egypt State of the Environment Report 2008 (Arabic)
Environmental Assessment Alexandria Wastewater Project Phase
II, June 1997

Environmental Assessment and Screening Report, Gabal El Asfer

Wastewater Treatment Plant Extension Project - Stage 2 Phase 2

METAP Study: Wastewater Project for Greater Cairo's West Bank
Area

Sixth of October and Sheikh Zayed Cities Water and Wastewater
Final Pre Feasibility Study, April 2002

West Bank Sludge Handling Facilities, Report on Comparison of
Mechanical Dewatering and Trucking Versus Sludge Pumping
and Disposal Schemes

Environmental Assessment, East Bank Wastewater Project, Stage
I

AbuRawash-WQ-2007

AbuRawash-WQ-2008

A4-1

Source
CAPW
GWWC
MWRI
CAPW
CDM
CDM
CDM
MWRI
MWRI
MWRI
EEAA
EEAA

ECG

CAPW

JICA, Cairo Office

ECG

CDM

CAPW

Giza WS Co
Giza WS Co



21
22
23

24
25

AbuRawash-WQ-2009
DrainWQuality-20090307sampling
The Gabal Al Asfer WWTP Stage 2 Phase 2: Public Consultation

Zenein Wastewater Treatment Plant, Process Description
Gulf of El Zayt 220 Mwe Wind Power Plant Project,

Environmental and Social Impact Assessment Report

A4-2

Giza WS Co

CAPW

Giza WS Co
JICA, Cairo Office
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Jatropha FH&






K. TAKIGEIED Jatropha FEs~DF|H

1. AEOE/, =

Jatropha (HA% : 7o av 777X V) (X, ZORENL AL 4T 0 —EVEE (BDF)
D SN D &2 A0, COz HEDOFT =X —RE L TGEFL < OETHER S HHE
WMThd, 77U NFFED Jatropha ITFzELEICHRS . £/, REEFEHE LT, tho
SNAFRELE TR BEEHA LN E Vo KRERFNRZRE LTS,

TTTUyva PG SE T Y 27 FOFEBIZLD ., KEO RABEKIS X OVER
DRAETHZ LD, 2D EFA L EMHENZ Jatropha OREM 1T 2L, WLBLK (75
18) OFFA., MEOR L, Tox X —DER LS o AL R 5HEE 25N
HZ kLB,

DX D BRI G FAKEK, (5 ORI H ATEENE & Jatropha FkEF 4B 72 /K&, BDF
PR, HEMETIESE 2= U7 NERBMEM O OB Y EREGIIN B A x
1To77, B UT- MR 23R B34S o % — (Ministry of Agriculture, Agricultural
Research Center: ARC) & 7Kif - TF/KiEFE21E (Holding Company for Water and
Wastewater: HCWW), 777U v 2 ZRESGB IOV 7 V= VERESE TH S, ik
(355 2 RIBIHERA (2009 45 10 A ~12 A) ORIAT> 72,

2. =7 FE® Jatropha FE DWW T

T 7 METIE 2000 40 B FAKLELK 2 FIH U 72 TEZAEARGE T 23538 H 7T Y 2003
D Jatropha ORERIREE DRI ST D, 2Dk, Z< OB ED S TERY
Abu Rawash WWTP (28T % 2006 420> HalBRFE: 2368 Hivlz, 2L b Opikhs &
L, B - DHIPHRAE . BREA . B - Qg - WA O 3 SO EZM B
STRY, EFRFRLLTHEDLATND,

TR 2R U7 RO RFI O BAFE 1T, BISHMRZ D 27200 TIER <, =27 b
[E DMg—DKEW T I DT A NWNOKERAEIT S RE BRBRDYIF S, S SITRERIEAN
AF  ZRVF—FRE L ONEESSHIFF ST D,

3. T « FARIBIROFH wraek

T FETIE, HHELICBWNTELNDFHT=ZRKERE LTO K GLERAK) FIHIX
IS SN H AN D, FARB L O FKGIEEAFICEDL 5 HHl%, %8 No.93



(1962 4F) B4y No.44 (B - ~dbdde - JMRAE) SHEShTEBY . ERIEM &
LTHICT D REMICR LT, B L~V B EORBUKFIH S HE ST\ 5, £

To. TARIBIROFFHIZE L T %ﬁa@.‘%{ﬁ‘/ﬁé% L <IFRE S NTAGRIC L DMHRATRETH 5,
(6 ~—T M)

Jatropha FHEFIZB L Tl TBIAR~OFEE) O®IREICEZY L, PR (—HRIAHEK L~V |
@@ﬁm)®ﬂ%ﬁ£m_mb%h1w o 7. TFKIGRICE L Tid, IRoeoBEICH
FIAT D56, AR, B ER T, %mﬁ FIREIN, T RA N, B L RE
Ltﬂ/$xk\%b<i6kﬂﬁﬁ%5t R L5 EHES N TN D, Th
B DIERIHIFKIN S . BUR T Jatropha 3(EF1IT K (R L~V DL EOALEEK) &8
M EBTEOERITFRETH D LEZ LD,

ARC,HCWWOD R ZH Y 226 b FAMLEK (ZRAHKNLEE L) & DRMEEZH TN D,
F72TBIEICE U THABIR ORI AERBLE - DEERITEEL <. HEGIROMH 25 &
LTWHEDZEThHoTe, ED—J5T FAK(—KLEK+ 4 TK) ZFH L7-Abu Rawash
WWTP OB Clix, Jatropha®DBHAE « #55<FE TITEF 1HFELL EXLEEE S p #I
fE S 4L, 67 A “Cﬁ‘téé IZES> TS, ZOREREIT—RLHEK+AETKICEENDEER
G L RBRFODHRTH L LEBEZBND,

ARC. Abu Rawash WWTP., 1 X Luxor WWTP RERES B 28T Sk - RS
ZHRLTHLNIZHAENS, TK: FARIBIROFAHMTEMEIZOWTIILATO L S 125 25,

O TR (BETFAK, =LK, ZRAEK) OFHIZOWTIL, Jatropha £ D H D%
ETKTHRIEFRETH DM, FEENEFEE~OMENERE, EHFFIHOEEORE
BHEEER L IWRIBEKOFIHNEE L, A TFAKOFHIZIEICZEIE STV
Do

@ BROFMIZOWTIE, IHETED LN TWVD L 9 ICHEUNI LB S - 5 Ie %
TG EA - AHAREE LCRIET S, E(ﬁ%)ﬁ@%ﬂﬁ%iﬁ%&t TV T OIERSNEISC
EENTWZRND, EFEAE FAKOFAEIE ORI DB 2 MR SN2 R& &E
25, Tz, BIEEFE~ORIEEN S L AEBROFAIIAEY TH D,

LURIZALBEK . IGIEDFIRNZ DWW T Z DLl R 2 7=,

TRV K DF H
H H — RALEE K —RALEEK
HEERA L L TCoORE © ©

Abu Rawash WWTP O | Luxor WWTP 04T+
TR E F TOREZHIR 23 Aiﬁi?iﬁﬂiﬁﬁ INTE
T L. HERES L OVIE RS R  EERS K OVIEE Y BN &




H H — IRALEE K T IRALER K
NHFICHD ¥, | 5 EHET D,
TR ERET AR O ©

TR IRBREE A~ DREIL T
B,

IR IRBREE~ D BT Y
M, £, FAmo
[ RSTANAN

FEENEFHE ~DELE A ©
BIEEEEE~OEE L LT | fEmoiEiT e,
TENE 5 150t AL Tl O RN
%5,

U7 EOERHK © ©

Jatropha ~DEEIZES L T
ERHREITZ T 720, 7272
L. ¥ EEOT A DB MET
Hb,

Jatropha ~DOFEREIZEI L C
EERIFIEZ T 220, ARt e
[ C < FF RIS AL

Z DA, BRAKIEIC K DREEHIENH | BAAKIEIZ X D HEE 515 % B
WHNA T, BIMEEMA | H L7356, HEA~OBUED
KELTHALEGS, BE | ¥ETHD,
W L TRESLETH D, | N T NIk D HikEH
3 28558130 AL EE (SS
R4y DERZE) BN EEEZ D
nb,
TARIEROFIH
H H FAKIEIE (AR 1%) TAKIETE (RLEEETR)
FERE K S DU T T R © ©

Kl L TR

Abu Rawash WWTP @ F45
76 Jatropha DR
0.5-1.0 m BV 7= A7 B I RR E
ENT-BIKIE I K B HEE ST
EEBAT UL, BEM AR
R TBEIND &
Ezohb,

HI7E. Abu Rawash WWTP

DELEEER 72 TG RA - F

ARk LTHRIHL TV D

Z L5 Jatropha #ELIC b

MRBRHDEEZ BN, L

gfgb\ M HEBEH AR DS LEET
ZDO

TIRH TR BRBE R

X

PR S PRI TEAE L 7215 70
ORASLHE R () oRAEN
TREIND,

©

TR BREA~DREITT
I,

HENERHF ~DRLE A ©
BWEEEE~ORE L LT | frEmoiR8EiT e,
TEIE 5 1500 26 1H ORI
D,

=7 NEOEHIR X ©

EHRZZIT5EEZH

Jatropha ~®JhEIZ B L T
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HOH PRIGIE (EIGIE 1%) TKIGIE (RCBRiGUE)

A, BUR TIEAHRNEET D | IERIHIFITZ T 7220,
2 LT 5,

DAt BUTIEI I3 B MR ETe | 7L
OFRITFAHETH D & HE
INTW3, Abu Rawash
WWTP OiEJRALERE & LT
BRI TV AR ML
BT X D BTG YR IR AT
ETHD, -2 L. ZIRHBR
BRSO e FH ~ DR
ENVETH D,

4. TAROFHEER

FRBRARE; OTMARE R LV . EMTIEDORR D 2 5O T5E (BKKEEEE i, 73 7 N
W5iE) OTAKFMEZ L TIORT,

B K BEHERE /715 (Abu Rawash WWTP @ Z5451))

REWEOK © —IRALBEK + A2 R oK

T KE © 3,300 — 4,000 m3/Feddan/year (Feddan=4,200 m2)
FESERREIE /K B ¢ 7,900 - 9,500 m3/halyear

FEREE G BT 2 B0, AT 1 EAE, N OKEEICEK LEEMT 5,

™A 7 TREE G 15 (Luxor WWTP O =5451)

FEERIZK R b AL BRIK % 20 A I ALEE U 72 JVER K 2 |
WEWEK R © 25 m3/Feddan/[F], EH 1[Hl/4-5 A, 4] 1Bl
FEEHREE K & - 59 3,800 m3/halyear

5. Jatropha A£EE

Jatropha A (B9 5 & EHE, Luxor WWTP IZBWTHE SN —BIRH 5, ZOFH
TICEDHE, RELLTHL FrhalfERHE SN TS, (ESHR)

7212 U, EEROEFEERBNC A > T256 . INVEMEEORNE SR O A ER 5720 K9
WCHET DM ENRNHD EZEZ LI, ZOSEMERICLVEEENH T2 LRI N
Do

GE: T 7 Y — NV OFEBRFRE:TIE, BEIC—AROARND 5~6kg DFEF- 23U XL 1 ~7
=)0 T hrOAERE 72D BDF IR TREZRMAE & & LT 1.5 b OffElRD
AREZe FEDHER SN TN D, | JICA TRA A~ R - =x X —8IF—] LV AR
MRES R >TEY | APFELRITEESLETH D,)




6. BENLRRERLE

FARAAEK 2R L7z Jatropha $ihs, 36 K OB B 2 IE R BRET S BIC OV T
L5,

E7ae AN {31 AR

Jatropha FIHIZE DO L =27 FEOREEERIL T AKFIH ZREST 5 —T7 T, £DLEMIC
B L THRWER /S A2/~ LTV 5, KFIZ Jatropha 35 DHEEE 125 L COEED R < kD H i
HEEZHID, LIZin-o T, Jatropha #IEHEFE N FK QLEK) 2EHT 2560 E
BERETDICEE L2 A CHHATE AL HICHE - BEEH PN ELEZ N5, R
\Z BN 72T E ORGSR OB G &0 CEMHKOKEE=42 1 7, LD
REFHIEAGICEIT 28 =2 U 7 &3t L, EFEHEOZeM L HEHYE (FRRICR 26
REZET) ICTHETLIUNERD D,

BEWE\C & 2 a0 5 F8

TDS #EE S E O K & 2 BICHOWIZ5A . iRy N ERE T 2 /TR H 5,
ﬁﬁm%mmibﬁmﬁéﬁ\my7ﬁl®io Eﬁhmiﬂﬁbfd&wﬁm &M
BT B ATREMEN RSN D, A T FRO LS IR ON R EORA, TOFEX
INEWEEZBNDN, —IRFKD X 5123, 7 FRE2H WD Z & AR CTRKE )7
KOWEMZB I 56, ZORICERET 2LERD D,

Z ORMBEIEMMOREE T3/ <. YIRS %ZO B OEREREIC XV Zi~0is
HaREECREE GHME) R Pof8E (FealREZRH#E:) IZOWTEE T D2 XE RS 5,

REDIEVEFER DI (A VU — 7 BEK & ARk FHE)

Jatropha FENSH G EZHMET 27201201, AV —TRENLOEHE - il &R U XL 9 72
HEBBRASND EE2bND, HIE, %¢ﬁ%%@lﬁ’%wfﬁu~7ﬁ4wl%w
KIZK DKEBEDRFEAEL TND, THUTREICE END D EWLIEZRET 5720
Y e BEAALEE (VEMAEE) MNERE ST, AR5 L < IXRAEE O F F TR HE
HEINTLEIRRTH D, RENSMpHHZOWRIK - BEIREFED OBRFH HEEZ SO
T, SH%OBREEEE L CHET DVNERD D,

Jatropha |Z X D EHEM~ D2 (flUget)

Jatropha DOMAEY ~DOMEMEIZ SOV TR, —HERHCBWTRBINTWD A, Abu
Rawash WWTP 35 L O Luxor WWTP (23317 5 5UBRFES M5 Tl D L 9 72 B3 &

DHAZEZITTND, ZOHRIZHOWNTIE, BRI %IRRT 25670 L 0%
B TAEHOMIRICHR Lo, (EEHO—F : B IC2—h U OfUEERIZ OV TR



PENTWER, BIE, 2—0 VAR O B2 < O Tirbn e, 2—7
U OHEHEIZ OV T L THWE TP ERTH 5,)

Flo. KBS CRBIFEO B—FE, —FERITEEY O FERE, AR OZARMEICRIE
ZELDABEEDBEATEY . ZORIZOVWTHERETILENREZ HND,

V7 FEOTARE L OTAIGIREFA B 5 Bl

KIS LONTFAIGIRFFIHICE o 2 51 H1X, 15 No.93 (1962 4F) B4y No.44 ((E=E - Aadt

I - HHBEE) ITHESHh TV,

TARRBEAIIREL ., HDVIHETE - ALFZE - FHBIRE B E LB OFFA[ 72 LT
WL HEHA~OFERLCRIH LT Ze 5720, FARREE L~ K TR R REZ2 #FH 23 LA R D
kolcHlEEnNTWS, (] 155)

—URALBHIK - RIR DOHEE

TR - oL, MR HURR. BR. Y= — b FEOEEMEY. BT oEw. B SRS
B, M. BULEEZIZREON D R OB

EEHK ¢ AETESNONLMEY., ETOEY, B, B OR IR /he

TARBI_DIRGECREE (BRI D BT, GFMEFEnE, Sz ey, BV, 4 IKESIN,
AURA D, AR EIRG LTy R A R b LT 6 7 A RIES FOLICHRERALE L7217
JeLd %, SbIT, WHEIBATOHRY H, BEFMMOBIROENE, HeREAHRED LR
fiE, FEFESIE X (FA RO T KAL 1.6m LIN) . ASOREH-CEE Y, £ TR
RO 2L TICEANT D T 5RO COFHEE LR ERBE SN TN D,

F IR BIEN AR E A B KGR E(1,000/1g #208) D EIREZB 2 256, EO B
T2 B L DD TSN ER T AZEURWRYBERIT S Z ERHESHTWD,
(% 8 %)

RUEHFEFE N K 2 ALK O TR D BR D _E[RAE

HH BN | —WRALER | CRAE | EEEALER
BOD mg/] 300 40 20
COD (7 1 1) mg/1 600 80 40
TSS mg/] 350 40 20
AR, mg/l N.A. 10 5
#0274 fE@nN 5 1 1
KIGHE R /100m N.A. 1000 100
1

TV iR mg/] 2500 2000 2000
TRV UL ER % 25 20 20
AR mg/l 350 300 300
R AL mg/l 5 3 3




IH H AL | AU | R | AR ALER
A RITL mg/l 0.05 0.01 0.01
g mg/1 10 5 5
i mg/l N.A. 0.2 0.2
= mg/l 0.5 0.2 0.2
Gk mg/l N.A. 2 2
3R mg/l N.A. N.A. 0.1
VA=A mg/l N.A. N.A. N.A.
EVT7T (BHEDH) | mgl N.A. 0.01 0.01
~ mg/l 0.2 0.2 0.2
75 mg/1 N.A. 5 5
BN mg/l N.A. 0.05 0.05

(HHh : B4 No.44. MOHUUD,” 2000 4£)

LR O f B IR R O EAJE O FIRE

HH TiE FIRME (mg/kg)

GiRaay Zn 2800

§h Cu 1500
=vv Ni 420
BRI A Cd 39
£ Pd 300
K ER Hg 17

7 a Cr 1200
) TF Mo 18
L Se 36
fitE As 41

(H#h : Br5 No.44, MOHUUD, 2000 4)




Jatropha iRER#E: (Abu Rawash WWTP)

HOH

"R

BRSO 22

BAREE:2006 4 (BHAE. ftfcH)

B - N%Z : Abu Rawash WWTP ik (—RABEK+4TFK) ZHE
AR E LRI L7z Jatropha O BRI,

PRERAEE D2, RIEITOWENE U CTERILL TW A28, IUE X T T
W, (RELHETIX, TEZSH)

AEPERE

EE e L
(ARC )fvci%}:?ﬁéﬂ?{ﬁﬁ%é?mﬁﬂvﬁﬁﬁ%%ﬁ’@qﬂ\ T 2010 4F 5 AtE
DYIE

TAKOF|H
(EIE K D)

Abu Rawash WWTP Hiiik (—WALEEK + 4 F7K) 2 v T Jatropha
DOER (FRZBTE, %) I VW TBZE LN, O TRIFTH-o T,
W1 WELL AR B LT 5 BTE RS FEOWIRI K 6 1 A I EHE LT,
ARC ORSREEL LT, FKRIZEENDLEHY - REBEFHOIRTHD &
FIBr LT D, (BECRIIZ, BEAEZZHR)

FEMER KT, — AR E Y “RAABEAKNEE LW E LTS, Z0
PRI TR ORIRE ., T4 BRI X 5 Jatropha IS HEFHE ~DRELE
Thd, 27 L., Fik L7 X 912 Abu Rawash WWTP ik (—k
LK+ TFK) O EIEE <Pl ST 5,

HEEAK & © 3,300 — 4,000 m3/Feddan/year (Feddan=4,200 m2)
R /KR E 7,900 - 9,500 m3/halyear

FENEIE S E R 2 [mIAE, AT 1 mIAE, AN oK B AR LR
%o

TKIGIEDOHIH

TAIBIROHIFK (ARC D FfiE)

TFAIBIEE LR L CHEMAT 2856813, EERE WD Z EnEE
LWeLTW5, ZOMHABAETKEFRBEIC, FARBIRTORRE.
FABRIZ E O AR A~DOERETH D,

ARBALIE BB W TE TR —IRAEKRZZH L TH | IREH (B
SN FKRFOE#EY e EOB LIz, HEFORBIRENMET
L. EYIMEEEIREICHRD & REBOMRENLE S L, REEDE -
TLEIBRR) Z2HELTODETITMHER SN TWRY, LEAR- T,
Jatropha A&7 5 0.5m~1m B 7= BRI 26 H L 7= 5 A Cchih
X, 72 & A FAKIGIE GBIRIEE 1%RE) 26 L CHLARICHEEZ 5
EXEDHREEN SN EE I LD,

o2 Ly BATIER TR NG STV b 72, BLEME CIZAEI5TE
ZEOGICHAT S Z Lk, BERMEEBIR ORI RIEEFE S
TWDHH, ZOHE THREIEFEE ~ORECLE R RGIRA A kD
BREIBHLETH D,

Jatropha OHFESEM & LT, +4572 HIRERR & @O RIENA RS HiT
B, = MNETIRZOEME ST L T\W5D,
(F 1]

meg="F U SON |
s JE IR

BB B O THERFII ROV E HETH L, ZORBREY T
KRG T EMANIZH Y, ELIIRERMTH 5, D LBt 50T
IR - B CRKERS D OFR K 2R S LCHRIE) 23d 5,
JAD A~ - B LR (HHER) o Bk ST




" H N A
B, TR A~OE (MEIER) TR 620,
xaalii WOELD X 9 70 BEESAFICI WV TH —IRALEUK - £ K DR A HRK (O
W LR 2 S Te) 2RI WD Z LT Ko TR R AEF N
WINTWD,

52X Abu Rawash WWTP (23517 % alakis s O 7%, 3 L O Ministry of Agriculture,
Agricultural Research Center (ARC) DHE#A % L CTHELNT-HEERTH S,

Jatropha .32 Jatropha f&1-

2009 H-HEA




2008 A4 (Jatropha WHEE L TXC, AFICEEL WL EEbS,)

I

2006 FFHEA (3 WETRERARICHKELTWD,)

10



TEE F oD BR K

BRZKBRIC & 2 WA ik

P RK (— ALK 4+ T 7K) BRI

11



Jatropha

ez (Luxor)

H H

"R

BRSO 22

AR BRAGEE © 2003 4F

UL 2mfEIX 700 Feddan, = O, Jatropha 55 &% 100 Feddan
(42ha), A% v 7 NEL 10 Aird 15 A)

B - W% Z ORBRBSIE FAKLEKZHRAH L, Jatropha OFEFIC
FR &3, 72 E 0L OMMALS (Sosonia, Jojoba 2) % 5 L
TWn5,

BIfE, Jatropha OFBFITMEE L TV D03, FIESRMED
W, F iz ool L CORERIUIIT > TV DM,
L COMRITIFN L TV,

RERITIT - T
I &

AEPERE

425 kg/Feddan/year (}£3%) (% 1.0 ton/ha/year)
AERIEIINCHE LR, 2 O®%RITHE STV,

TAKOF|H
(EIE K D)

WERE K - i bk (BOD 80mg/l) % A0k AL L 7= JLPRK %
FIIH

FEEKE © 25 m3/Feddan/1 [0, E#] (5 H-9 H)
B (10 A-4 A) 1[=1/#E

R K E - 59 3,800 m3/halyear

515 Water drop i (O T BK & I 5 J51E)
I ORES: BB, A TR T 21T 231 T O RO HEE
ORI E qu\focb\ ETFKORIZE 2 TUWVRU,

1[E/4-5 B, &

A

TKIGIEDOHIH

TAKIBIROFAILE 2 TV,

A v L0
(X 2ZM)

AR E W R IREIR IRV, B EIT D 20,

REAHT IR © 3m FEIRRICHERH T LT\ 5,

BIEDLEM  EENS LB T 912, BOKEERERD AWV,
MEEZBHEWVICHEL WD, 2. %%%ioﬁ%iﬁm% TERK
S, RIEMNOHEEETELE T L, HEZFIZZ>TWn5, ﬁéﬁff‘%@é
PEERBEIZRAT LT A. OB L O RIEEOFIE X 25 BT
HEBIENKAEEEZLND,

INFE (F552) FCTOE 1 WEU FEXLEL LTNW5S,

IR AL - AR, B L ORELTRY, INEEOERIX Thh
TWRND, FEEEOEMNITRED AL TV,

FEAE : FEACIXSESE L CTuhZeny,

INHER) & 2 OFIH

BUE, WHEMEEEZIT > TV, LD -> T, ZORMMA SR,

mee="E U SON |
s JE IR

REARBTOARDL - WO RE
WK% D T84 ii*“ﬁ%ﬁ X USAID 23566 L7= & 5 7228, %@f*%
=S4 ui%%iA.%@i%*{¢ IO WYEHETH S, ZDE

Pl 3 TP st |2 B U, JED I BRRE T & & B 252 1T 72,
JERA~D5 . BGNOMOFEY ~DR 8 (MUEMEM) 13RS T

I/\fail/\

KA AR

BRAAAE : 1986 4, 1993 4F, UK A IR ALEL it 5% B 18 |
Jit s B 18

2003 4, fiRfbit
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N

/K& : 40,000m3/day
WLBRJF T BOK AR, 3 KO LM ALER, Fef b LB 23 (R
RAKE : BOD 214mg/l, COD 321 mg/l, TSS 209 mg/l (2009 4 9 H
)
ALERZKE - BOD 80 mg/l, COD 113 mg/l, TSS 42 mg/l (2009 4= 9 A -
%))

(F : WEKBE I 75 v 7 b DBICEENEL BB EhTwn
%)
HIESI k& DOFEE - GlHkE 72 L
THYAKROEE (Rl EWEZ 50 LK) KO FFIHZ1T
) LT E 72D & O R THIER,

F21% Luxor WWTP,

B K ORBR RS M5 0 75 3 X OV Eng. Awad Sharek (Luxor Water

and Wastewater Company) & Ozl U THELNATRER R TH S,

2005 BN [ 5

FRLEIE O R LR
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B DSl D I IAERLRENTEL STV D, BIARDE S35 3m ITEL TV D,

A T F U L D

Btz 2 R 5s
Jojoba (RNt L7 U —2D - A A L7 SIZHIH) Sosonia (HE At & L CHIF ATRE)
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Al - EAKMERE (USAID $2B012 X 2 fiisk)

BRI [l DB PR

TR R (FRfbhiplt, 7 o A A BRI E L — i M AU L — AR — )
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#£1 A OKIR, BKE

1H |2A |3 |40 |50 |64 | 7H|8A |94 104 |11 |12 /]

i RIR(CC) 20| 22| 21| 26| 33| 34| 36| 35| 33 28 25 20

BIREIR(C) 10| 12| 11| 14| 18| 21| 24| 24| 22 18 14 12

FEK & (mm) 5 4 3 2 0 0 0 0 0 1 5 8

#2 LT V—ILORIR, BkE

LA |2A[3H |4A|5H|6H|7TH|8H|9AH |10H |11 H |12 H
e =R (°C) 23] 28| 30| 33| 40| 41 42 1 41 39 34 30 24
IR AIR (°C) 5 9 11 15 21 23 24 24 21 18 11 9
Pk & (mm) 0 0 0 0 0 0 0 0 1 0 2 5
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kA Y A B

Name Position Organization Tel. No.
Eng. Ahamad Salah Holding Company for 010-141-0687
Water and Wastewater
Dr. Hamdy Director of SWERI Ministry of Agriculture, 012-962-0976

El-Houssainy Khalifa

Agricultural Research
Center,

Soil, Water &
Environment Research
Institute

(ARC)

Dr. Ahmed Mahmoud | Deputy Director of ARC 012-737-9082
Eissa SWERI
Dr. Mahmud M. Deputy Director of ARC 012-623-5551
Fahim SWERI
Dr. Mahmoud Deputy Director for ARC 010-569-5279
Mohamed Attia Said | Extension and

Training
Dr. Nabil Kandil Director of Research ARC 010-674-6350

Environment Division
Dr. Samir Abdel Technical Office ARC 010-199-2635
Zaher El-Gendi Manager
Dr. Mostafa Microbiology Dep. ARC

El-Housseini

Eng. Awad Sharek

Luxor Water and
Wastewater Company

012-367-9066
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