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F1E FAEME
1—1 EEAR

TV U TETIE 1993 FOMSLLIE S JELE & oWk 72 kg, RTEENRREAEL Tk
V. FFIZ 1998 D 2000 EDO = F AT L ORI GIEA 7 T OfEE, HROEA R EEO
HERFITIRA R EBERIZTL TS, T AAK40 5 ANDOEET A~ FZI2B W T, HKESE
DRaFEAE S A3 N NI E W R T 2 KT EIBW W TR b7, BEfFaK - R oOEME S
HEATWD T2, faKX GO KTFED 30%FRE (2009 4) Lz TWRVIRELIZSH 5,

[A][E] T 2004 #2125 % S 4L7- Interim Poverty Reduction Strategy Paper (I-PRSP) 235\ T, #4
Ka G AREOREMERFEO AREROMIBICH T 2 EERER LMEMTONATEY, 7
2% FHEIFICLOETLHHATHICBNTH EAKE~DT 7 ERAZHEL TNV ZEREFELE I
TWo, ZOLH RO G & 2013 4 8 AREBFIE, WAEICHLTER 1 —1—1I1TRT
BEfAAa 7Kgk D U e U R OWRIRICAR D HEEE W HFELEH LT,
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£ 1—1—-1 EFARS
Summary of Detailed Contents of the Project
No. ACTIVITY SIZE QUANTITY | COST(USD) | PRIORITY
Construction of New Treated Water Transmission nes
i T. 1 25KM 9,212,916 |
I. | Pipe Line from Mai-Nefhi W.T.P to Sembel Pump Dia.600mm 2
Station.
5 |Rehabilitation of Stretta Vaudetio Raw Water PVC & DI 26km 777370 |
Transmission line Dia.300mm
3 Upgrading of the Stretta Vaudetto system raw water
__| pumping stations
Q=180m’/h
3a. | Stretta Vaudetto Pumping Stations 1 unit 67,710 2
H=23m
Q=200m’/h
3b. | Mai Serwa Raw Water Pumping Stations 2 units 136,620 2
H=6Im
80m*/h
4 Upgrading of the Stretta Vaudetto clear water | Q=380m ¢ unks 294753 {
pumping station H=93m
5 Upgrading of the distribution system pumping
" stations
Q=200m’/h
5a. | Mai Chehot pumping station 2 units 160,082 3
H=85m
5b. | Denden ing station Q=170u'/h 2 units 53,200 3
. un ¥
pumping HeS0m
Rehabilitation of Stretta Vaudetto W.T.P and s
6. ) 15,000m’/day I unit 2,798,260 1
Construction of New .V W.T.P
; Rehabilitation of the Existing Distribution
' Reservoirs.
7a. | Monopolio Distribution Reservoir 300m’ 2 units 104,679 2
7b. | Tsetserat Distribution Reservoir 500m’ 2 units 140,623 3
7c. | Haz Haz Distribution Reservoir 500m’ 2 units 121,458 2
8. | Construction of New Distribution Reservoirs,
| 8a. | New Arbate Asmara Distribution Reservoir 1.000m’ 1 unit 323,174 1
_8b, | Cherkos Distribution Reservoir 1.000m’ lunit | 339862 1
PVC & DI
. . , . . Dia.150mm 33km
] Rehabilitation and Extension of Primary Distribution Dia.200 173 km 3798982 I
Network. Dia.250mm 7.0 km
Dia.300mm 13.0 km
PVC
o | Rehabilitation and  Extension of  Secondary g‘:ﬂm ;-gm 2619263 )
" | Distribution Network Dia.110mm | 89km ’
Dia.160mm 3.0 km
11. | Soft Component 219,800
TOTAL 21,168,752
L : 2013 AE B &
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FRTHAA 2 F LT E 7228,
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¥, APRHEITEMEE W O R 2 AR S L2 TR < RHEOM R O BEE W
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TIEERNW L L

¥ 5,
1-3 BEEOMK
(1) 45— R
] Fi TR i
LKk Bl |E S 201003121
2 |y (ER 3 A ﬁgﬁ?i%~b o15/a/28
3 |mpr e [RAT A TR A 2016/3/21
IS R VSO 2l
(2) %M
54 Fi % . i
2 okt Bl [ e ST, 2018/5130
3| ki A | HRED 7Y RET 7Y 201550
e janems  [RERmORS | i
U iR 7, A T ek 2 A 2015/5/30
o (w2 [ PR M o 2150
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1—4 FEBR
(1) Z—[n B A
JICA avHILEVEEE
Date Xt BH 11 1E B AREX HIEH
H& HELH KERE/EEKEE | AKER/EE-EEEE
NARITA — ISTANBUL
1) 2015/3/21| sat [« pl =
—ASMARA
2| 2015/3/22| sun |BRIRE (JICAZPIR) LHTH
HAMMRE: AT S ANEK ., R T
HAMREE: 4 L. %KI5 (Stretta Vaudetto WTP System)
3| 2015/3/23| mon |hi&: ERMRKE. Li-K-REXE R EXREARE
e PR, FRATSET/KEAH, Chaired by EIRBIFEKRE 1 : o s BT
4| 2015/3/24| tue |HARREL: A L %IKi5 (Tokar WTP System, Mai Nefhi WTP System)
& ERMFEAE. PRIMBIF(S=vVikE
5| 2015/3/25| wed |3hf8: TUNJTEHAH
% tih-k-BEE
%hig: EREAFKE. L K- BEE(EZVYVEAR)
6| 2015/3/26| thu |V AMRER: KERBKERESR. AWNSDHHERT
HRiTE& €. BEKRE
7| 2015/3/27| fri [AEMEREBHE ASMARA — ISTANBUL —  |AWSD $T&H AWSDIT& &
8| 2015/3/28| sat |ASMARA — CAIRO — NARITA B BT BRI AT
9| 2015/3/29| sun BRI - AT BRI - AT
10| 2015/3/30| mon AWSDHAIKIR R Stretta Vaudetto R A&
11| 2015/3/31| tue AWSDEEEE K NFER Stretta Vaudetto R A&
12| 2015/4/1| wed Mai NefhiR A& Mai NefhiZ#ftEAZE
13| 2015/4/2] thu B KiEER SR & FHUREE (WRD)
14| 2015/4/3| fri AWSDE 58 E KR iR TokerR #fi &
15| 2015/4/4| sat BRI - AT BB fRAT
16| 2015/4/5| sun BERIEETR - AT BRI - AT
17| 2015/4/6| mon Mai NefhiRfZAE Mai NefhiZ#fEAZE
18| 2015/4/7| tue AWSDHE7K KR FEER TokerRifi &
19| 2015/4/8| wed AWSDE $E R R fEER BRKHEER A
20| 2015/4/9| thu AWSDE B E KR iR BLK e AR
21| 2015/4/10| fri AR X AE RS X AT
22| 2015/4/11| sat BRI AT BRI - AT
23| 2015/4/12| sun Asmara — Nairobi
24| 2015/4/13| mon thffj#Re& S 72 :JICA KENYA Office
25| 2015/4/14] tue Nairobi — Asmara
26| 2015/4/15| wed AWSDE $E R R iEER EHURE (WRD)
27| 2015/4/16| thu WRD Kto4—HE & FHUREE (AWSD)
28| 2015/4/17| fri BRI - AT BRI - AT
29| 2015/4/18| sat B - AT BRI - AT
30| 2015/4/19| sun BEREETD - AT BT - BT
31| 2015/4/20| mon Stretta Vaudetto Rt SAE EHINE (WRD)
32| 2015/4/21| tue Stretta Vaudetto RIfEAZE EECEiR
33| 2015/4/22| wed TokerRifiZAE HIFEROHERE
34| 2015/4/23| thu Mai NefhiZ #E A% ERMEEREAR
35| 2015/4/24| fri BKiRER A HIFEBRDOHERAE
36| 2015/4/25| sat BRIEETR - AT BRI - AT
37| 2015/4/26| sun BRI 24T BRI R
38| 2015/4/27| mon KRB R RE WRD, AWSD #ERE
39| 2015/4/28| tue KRR R AT WRD, AWSD ##EAE
40| 2015/4/29| wed AWSDEEEE KR EE [WRD, AWSD #HRIAE
41| 2015/4/30| thu AWSDE B E KR4 B A& [WRD, AWSD #HEIAE
42|  2015/5/1| fri B 24T BT AT
43| 2015/5/2| sat BRI - AT BT - AR
44| 2015/5/3| sun ASMARA — ISTANBUL —
45| 2015/5/4| mon NARITA
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(2) % _RIEHHE
S G avHLSUEER
BRHE AHE#H AeRT 1T 7] HllEHR AHEX
- #KiEs/ K EHE/
& KERHE BHLED BALEQ - gEEE ERAHE
DAKAR —
1| 2015/5/30| sat NARITA — ISTANBUL — ISTANBUL —
—ASMARA
2| 2018/5/31) sun BBE JCASMR) At BRITAE
sl 2015/6/1] mon s (AEHEN)  BRMARA, T K- BES. 7RIS TRBERH, PR, S5
HErTa ¢
DAR ES SALAAM B KEERR. FAYSLETREA
4| 2015/6/2| tue — DOHA— BRI H
—ASMARA -
HRITS
5 2015/6/3| wed |4 (RRZR: Stretta Vaudetto and and Tokor Purification plant in Asmara City
B ERERA, Lok -BEE. FATILTKEA, hRM, S
il KERER. 7RYILFAEAH
BEG=UVER) . KERR. TATSETFAEAR
6| 2015/6/4| thu R
. |3EyvES
7 2015/6/5| fri BBRITSE
8 2015/6/6| sat |[ASMARA — CAIRO — DOHA |ASMARA — CAIRO — ISTANBUL —
ASMARA —
9 2015/6/7) sun |DOHA — NARITA — NARITA ISTANBUL —
DAKAR
1—5 FE@EHKRE
(1) =V MY 7R
No. | Institution Name Position
Ministry of National Development |Dr. Giorgis Tekelemikael |Minister
Ministry of National Development | Mr. Solomon Tecle Senior Expert
Ministry of Land, Water and Mr. Tesfai Ghebreselassie | Minister
Environment
4 | Ministry of Land, Water and Mr. Mebrahtu lyassu Director General
Environment / Water Resource
Department
5 |Ministry of Land, Water and Mr. Tecle Yemane Unit Leader, Information
Environment / Water Resource service unit
Department
6 |Asmara Water Supply and Sewerage |Mr. Gebrekidan Gabretsiun | Director General
Department
7 |Asmara Water Supply and Sewerage |Mr. Yohannes Mulu Unit Leader, Planning
Department and Supervision unit
T O fHEE R 2 2R

(2)

1—6

1—-6-—1

(15

JICA=U FUT
I B R R P 5

RERRME
A A G R

B REMRAEIC BN T, 7 A< T KEOTIR & FRBEITR D LT OFEIZOW THRA - RET
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L7,

1) KBS T2 M BE o (Al

2) JKIEHHEH

3) it A L

4)  TEEHEREEIROL, AKEE BRI

5) KBETFHKOFTE T A

6) fExHRBOFITEARIERE ORI, B kE

7) R 2 AR D SR ATREME D RES

8) IEEHMERFE BLICLR D R fIREME DR

WIZ, REFENEZLLT O 3 DOBLEN L7,

1) MERBBORTREME 1 OKEER 1557)

2) MRBBONREE2 (BHEEIGESND D)

3) Mm% OMERE ORI (NHEFEBA. AT =Y B3 gk S5 )

Z DR, BHATIAB NS E L EE L LCORUM, FRtEE LTS LT
FUBE & FEA S e

1—6—2 JhHEoi#EER

(1) AR s

FBAIRBHAEORER, MOZNICESL T AT HKEDORZ DL H IR L,
ZOHRNRIZHOWTZY MY THIOEEZHT-, £ Ok %% Minutes of Discussion (MD) @
Annex-1 & L TE &7,

(2) W OrEfREMRA (BEKEET) 1250 T
HEHARME 2 I3 L T RROFEH K ONiax ORI 09, HIRF R TILERE SR D
BEREEREHC T Z ST TE VW & 2= MU TRNCHEE L7,

M T, BEEHOERAIY &, BEHEEHROMEY RHEREENA Y N THlOELHTE
ThrZLzmBAL, =V N THRIOEEZET-,

(3) A%OHARDIZERHEMHEIZOWNT

FA M B FE R OO R HERFE T O 72012, SRR, EER LIS A A P A
BT REZL KOZFRIZHOWTICA XHEMH I L2 ZEAREFcE L 2L
7=,

Whafti K% MD @ Annex-2 & L TE &, ZRIZHESE U B U TN JICA IZEAiT i )
AEHETOREMEND DL LA LT, T LT, HINB LD E25FEEICEFE T 5256, =
U RYUTMNZ 20154 7 ARETICAABN~EGEE L RHNT OLEND L Z L 2 LT,
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%25 E ODEEWL:\

2—1 EF0E=LRER
2—1—1 ZFOERERE

IUFU?! 1993 DML G JELE & O Wit 72 R 1 A 212 X 0 ik L WS R IR

ZhHDH, NIH 40 75}\035%&7%77533‘@\( (VI SEY T OD*WJ*E%MWW“E)% WZIB W

wrk%ﬁ\ik%ﬁ fiEX D EFEEIT LV A AR G HU DK FFE D) 30% L ke T& T
TRUNVIRBLIZ 8 %

ZOXIRRHDOB E 2006 F, =V MU TEIFILT 7V BHBEITOE S I 0 EH
T AT DKBEEMARD 74—V T olE (LLF. FS) &% L7z, 2007 X FSI
TEREINTEBET T 27 MTOWTOFFEMBREFAE (DD) NEBI N, LrLEDOHD
MER BRI D B T EB SN WEE Lo T,

2010 4E. JICA 1IT7 A~ T HDOKEDOEIRICOWTOREEZITV., ERHiROBEFRD =D

BPEBEECH N EZEF T i o=l NI TENEH#E LT, TOMETY MU T
BURFIE 2013 47 8 A I ME(E & @ /) 0 2255 & IERUC B AREBUFICIR I L7,

2—1—2 ZEFHEONE

AREFET 0 27 MEIT A~ T HOKAKRI, FEERELZLGEL, B8 - BERKMEN 2
ENAHE9ICRDZEHAMELTND,
TAZHOKERMBIEIK 2 —1 - 1ITRTEIICH LMEZKEE LTEBY, TEAD 3 &
AT DE RGN BTG K I AR SN TWD, BEEFEAREZEKGRH T SICER L b0 %
£ 2—1—1ICnT, ok, HOMIIARERRMERBRORZE (2015 4 3 H) B\ Tk
MOEBREZEXT-VWEORENEZRINTZA R - N Thb,

® 2—-1-1 EFANR

i | FEANZ (Aug. 2013)

Stretta Vaudetto /K35 R

Mai Serwa % LB kiR | BUKA > 7@ HH (Q=200m%/h, H=61m)
BEAFE K 1% AC % (D300, L=2.7km) % PVC % &DCI % (DN300,
L=2.7km)Z ¥ 5

Stretta Vaudetto # L3508 K | KA > 7 5 i 5857
it 7% KA 7 (Q=180m’/h, H=23m) x 2 &

Stretta Vaudetto 75 7k &3 BEAEH K DB (8,000m/day), #ri% (15,000 m®/day)

Stretta Vaudetto 7k S5 D kKR | BEAE D (300m3/hr x 3 &) % (380 m®/hr H=93m x 4 &) 1Z 5 #r
N 5

Toker & /KIERB

Mai Nefhi &K 35 Rk

Mai Nefhi % /K 33725 Sembel 75> | BEA7 44 (D500, L=16km)(Z B#2 L T D600 @ DCI /<1 7 & 8% L .
T ETOEKE K BEAE & 1B Uk,
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T P B 7K i 3%
AN 1F5'4 Mai Chehot PS ® & #  (Q=200m*/hr H=85m) X 2 5
Denden PS o % 3 (Q=170m%hr H=50m) X 2 &
Bl 7K Monopolio Reservoir (300m* X 2) : &f&,

Tseterat Reservoir (500m® < 2) : tf&,
Haz Haz Reservoir (500m®x 2) : tf&

New Arbate Asmara Reservoir (500m* X 2=1000m°) : #i&
Cherkos Reservoir (500m®x 2= 1000m?) : #ra%

LK ARE PR A AE B
PVC DN300 (OD318) L=13km, PVC DN250 (OD267) L= 7km,
PVC DN200 (OD216) L=17.3km, DCI DN150 L=3.3km

Bk S Bk S8 B OV A KE (K% 10,000 & de) O EHEA{iL 5
PVC DN150 (OD160) - PVC DN50 (OD63)

M A

e
:-' 24 A '{;‘igv
3 R
eleka ey . .

"%

oy

2—1—1 TFAISKEDHEHZHE



LY Y TET X ZRGK TS A a2

2—2 TYYFTEIZETHHKSFOERIRK
2—2—1 JKESH O EEE

U b U 7EOIMEE D IZEZFEB¥E (Ministry of National Development) T 0, /KjE
HEOHEBEITILLH - K- BEE KEFRRTHDL, FEEMIFING LITZDORTOHL
O ETFAERPES TS, £ 2 —2 — 1ICKBEBEORE %277,

R 2—2—1 KESFOMEEHES

BURFI% RS &
EELEE *HAMEBE O
TH - K - BREEE K& AEBORE, R
HEEER, K FER~OHME
KM (M5 ABE) O ETKER KEFEOF M, Jiigk R
H L IEZE DT OB OAKER KB EEE

H B« A A

T A ZHOKBEFEETF RN (Zoba Maekel) @ F F/AKiEJE (Asmara Water Supply and
Sewerage Department : AWSD) 23#H- T\ 5%,

2—2—2 JKESBHOREERE, U
U MY TETOKER, KEICETES - RESEUTOLONRD 5,

(1) KA (2010 4F)
2010 T K EAE  (The Eritrean Water Proclamation N0.162/2010) 23fifT S iz, Z D%
HEOMEIZ FRRO@mY,

) H#
KERDOPRA & it
KEIRI R 2 FHA DR RRAL
A B AKETRE B - BAJE K& OVl U 72 KA1 g e
A HIAKE RS B JF RN 3 S < 88 O IERFFL A D% E
KETROLRA & ORFE K OV 9] 72 R FHIZ D\ T oo B O L
TR KEIROBFS - BB - FIH

2) EERRH
ETOKREFRIZEROILAMETH Y, BURN LN ZHEEICEHT 5,
ETOERIZZOERIZESESKFHEZAET D Z L0 HkKD,
A TE K DO FEPR 1340 D 4T O IR ICEIET 5,
KM Z 2SR FAFFAT (AR 10 4F) Z2BGT28EDBZH 5.
JFE 7K D JECAN T X7 AT A3 LB
K AT (R BR B 5 R Al D 7KGE 28 L B2,
KEREE T4 - K - RIER VYT TH D,
BURFI3KEIRE B D72 D OFfA « WF7E21T 9,
BUM I3 EZOK GIRGT 2 R ET 5,
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BURFIZ K EIRORA « KEHEPEA21T

KEHYDEEE,

B I3 KEREEZRET D,

BUM AR B 2 0T 5,

IR OEE « 22K T 78 ADEOOMERZ#T D,
KREFREHEBINRET DAL E o b, ar b T 7 72— 3RENNE,

(2) KEJRBR (2008 4F)
+H - K - BREEE KEIRFIE 2008 I KETRIZEE T 5 BUK (Eritrean Water Resources
Policy) #%E L T\ 5, ZOXEIZ

- KBERT VY NLOEEREME S F ORI, &
- KEPDOBHEREY « A - @Y - Frend e

&AL LT,
- KERORHE, BAFE. fRE, B, R

KEEH
- KE RS E
- BEAH=X A

BT D EARNEBZ 2R LIZbOTH Y, 2010 4 O K EAEE Il o> TV 5D,

(3) ﬁ)’(ﬂ7k7k T4 K74 (%) (2004 4)
T - K - BREE KEPRRIX 2004 FITEEIKRKETA R4 () Z{EK LT, Z
DA b74/ (%) 1 TEARNIZ WHO OEEWKAKETA BT A IZESNHTND,

TDOHARTA L TIFUTIZRTA,B,C,D D4 BB I EHENH 5,

Group A:  Water with an excellent quality.

Group B:  Water with good quality.

Group C:  Water with low health risk.

Group D:  Water with a higher risk or water unsuitable for human consumption.

Group A NI b Jak LWVEHECTH 5, e TIZECEH K 1X Group B D REHELL A& 7= S 720F
NN LiZhoTWnD, MEHHD S H1->TH Group B @ﬁl’@%ﬁﬁf:éiﬁb\ﬁ
G, TOKIL Group C LFHis LD, b LIk L72/K2Y Group D LR S izdha. A
WX RERFT 22BN RDENATND

2—2—3 JKEtYZ—D FALEHHE

(1) [EZBHFER

T Y MY 7ETIX 2014 4 7 A ICEZEBREE D EZBFE 5 U HEFHH (2014-2018) A {ERL L
Too AGHEITIE L) R (BRIEPE), 2) ¥, 3) A7 7 (GEK. W5, 22k, ¥ 1%),
4) =X — 5) i - E@(E, 6) b - AKEPH - BREE, 7) fREE, 8) BFOK LS X —IC
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WT D 2014 4 —2018 FE DO BRI E A R EN TV 5,

T H - KB - BREOKEREZ X —ICBWTIZLLTO 10 D BEREB T S TV 5,

®O©®e6 006

KB PRNEAF B DR EE ) 1A 1

R B O T KPR AR D i A I i
K B Q8K D RIE S AT L DR S
EZ KT T o A O i

Frfe ) 22 K B IR BAZE « FI
KGR Y DB 1k

KB PRBL Sy D IEAE
KEPRIGHR S AT L O5RAk

KB PRE B - Bl o5Rk

KB BRI AR D RE ) 1) b

Kt 7 Z—1ZB LTI ER@IZBW T, HHEB X IFICB W TATE KOG %2 4%
mbExHE2) MEE TEEKOMEEZE~OHKEHELZ 5%M EXE5] EOBRERBTON
TW5,

AFEEIZOEFHEO ~RE LTEST OIS,

(2)

MEKERERO O OFTE R E (1 - oKk - BREEE  KERF)

+Hh - K - BREEE AKEIRJRIL 2009 IS A KETREHE O - OFTEFHE (2009-2017)
EFREL TS, ZOfTEIFHB CIXESEOKEREMENZ2A LIEI2DICLLTD 7
B COITEIFE R LTV D,

Qe 600e

KREPEOFEAR, BAFE, KORAE
KEPROEL 53 & FilH

KEE M
FEEM M OE DA T =X L
TR AT R OV A2

it ok A B E T [

VX —E

AFRICHET 2 FHE LT, OKGHOTFN. %, ROREOHNBIHIT D KE
O LT, NS RO ) R OQAKEROR S L IO SBCBT 5 Kl
TR MRS D IV SE L AR R AHEUSSENC o B BB A L), 2880 B,

ARERIINS OITE R AEOERICE T2 b0 L LTLESIT b D,

(3)

EZKBEASATEY R (- K - BREEE KETR)

Tl - K - BREEE KBERBIE 2012 FICEZFKMSITEN G E (2013-2017) AR E L T

W5,

Z OATENHEIC B W T 2011 RSO =) MU TETOLRRZK~DT 7 A0 HER

AAEFER 2—2—2D L RENTWVS,
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K 2—2—2 ITYrYFETOREHKADTHIEAAEEAD

A0
M AT Kk~ T 7 T A YN %

Anseba 307,389 434,994 71
Debub 560,380 794,538 71
Gash Barka 506,035 735,977 69
Maekel 611,470 625,667 98
S.K.Babhri 265,339 374,086 71
D.K.Bahri 51,703 70,343 74
&t 2,302,316 3,035,605 76
Hh - EFKEHEITENEHE (- oK - BREEE KGR, 2012 4E)

AITEN A Tk, TERICES CLRERKEHEYIC (FHE 40 lce/d, HiJ5#EE : 201/c/d)
BET 5 A REBEEE LT, FFEMMICE 2 -2 — SITRTHRAKEHREREZITY 2
k cufcﬁovcl/\6o

® 2—2—3 BERKEHETEEE (2013-2017) OFEHE
RS 7K e 5 A % Fa K it s AE1E )
EINE 674,953 430,837 1,105,790
EES 2,422 15 )i Nakfa 743 H 7 Nakfa 3,165 i & Nakfa

it EZOKMFSITEN R (LM - Ok - BREEE KEEE, 2012 47)

ZOFTEIFEIIC L VHTZIC6T HFADANLIE20U v MVOEERK~DT 7 & AN A HE
LB TETH D,

AREIEIT - OFTENEE & IXEEORRITENR, T AT HICEBVT 98%D AN 1 H 40
lcld DZERKIZT Z7EALTWS EIZE AR WERAZEL D & KAFEITZ OfTEI
DEKBEZEROE-OO—BL LTMNESITLNS,

2—2—4 {thiBhEEIOEM

= U MU TEOKSETIL UNICEF DEFE 217> T\ 5, BIfE (2013 4-—2016 4F) 1T
STWELHEEIZY N 726 INTEBIT DR ER KR EFFETH D, 44 TH 40 DETO
V=T — Ry TR R (BRES T 11 DTSR, 25 BTk T) T2 FETH D, F
72K A0 F¥E Ty RN TAHERF F OKE - M3 & OMKITFE R &% HIT-o T\ D,
V=T =R TG LTS Y Ol E XL To B0,

FHEFE AN T ;91,000 A

it 5% A K HE. V==K 7, BKE, Bk, BEAKE. HEKE

Ao 2 ko %9 200,000 - 250,000 USD

2—2—5 IWHAEIZLDEY

) MY TETITEERCREREE S NI DBKT a2 v 1 T 77N
HIARKEHE (A EME) GEMEREE : FRk 18 4, ik TH : Wk 19-21 £ ) ik 5. [REE%H 15.75
B FEsivc, REEZTT 7 7INO 4B THF 2 KR E T 26K dE R FHET
D, FEMHTOLHENFIIR 2—-2—40@Y,
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R 2—2—4 FTITITWMAHHHRKABEDOIETAR

FL Y AT 4= T oL TTA0A
AT I K B 1,370m*/ H 550m®/ H 1,800m*/ H 2,420m*/ H
e 6 & T 9 & - 4 5 7T
R R 7 % 10 f& 10 f& At 8 & T 11 f& A
EIKAE 14,800m 12,400m 23,040m 19,790m
Wk AR > Bt R - - - 1 & fr
Bl 7K 500m?, 50m? 300m? 1,100m? 700m®, 50m?
Bic 7K & 9,834m 5,681m 13,800m 1,091m
FaKMIER (LK) 4 &5 T 9 f& I 10 f& A 6 f&i T

Hit s S A

2—3 TFTAITHKEDIRIKEERE

2—3—1

(1) 7A~=ZHETFAKER (AWSD)
AREZEOERHEBRITF I T 2~ Z i ETFAKEAH (AWSD) Th D, FIINTIZ I DD
Ji (Department) 3% Y, AWSD [ZZD—>Th 5, 2 — 3 — 1T RN BURF o KL X

T A T T D 7K i 53 5 i 1 BE

%i—\‘bé—o
iy BERHT
[ =
| | | [ [ [ [ | |
wi-wan | | BELE )| HEVCC ) | HHOBER || oom | | mmExs I W ETKER
Hidll . e B fF (Job Description)
B 2—3—1 rhRMBEFOMEBR

(2) T7TA~ZHi ETF/KER (AWSD) O FfE (A )

1) M- A8
AWSD |33 2 — 3 — 1LIZ/RT X H1T, AKEH. B - MBI, FAKEERD 3 >OENE

s hTnsd,
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£ 2-3—1 ANSD HOBE & ZDEE
EiES #&E
ETFKERE ETFKEFEOESEH, HEVE - YT, MHFE~ORE
JKIE S KIEFEOFHBENLZE - U7, KEMZOEEEH, KB D
HEFFEER . T BERE, E T KERE~OHE
A KR fiik=y ha—/LoOEE « ET

ot T3« HEFR A PR

TR /K B S8 | A8 BEAE R A BIUR BB D RE AL, 45 P fa KRR (i DB B -
BB L9 D FE i

B D - HKE B E R - HERFAE B OO F ] - S
et - B PEER Fr Bl L9, Mgk B T 9% O et - B
H - MEE EFAGESEEEE OFENLRE - AT, M OMERE I, M
EH, BEEH, BESMER, ETKERE~OBRE, MNE
I - B BR A~ DA
EiRT WO H, ARG AR, A R, B e s P
NHER NFEB, HHE, T —NA T
JiEHs 3 JRIPN RS, 6 K B R
BEY— AR KA HUARSZAT S, AT, Bk TaRd A, #a7K
HEHL, CBHe KB, BTG TR I AR D R R R
H P B AL oD 1 A P
FAKIEH PAREFEEOFBNLE - JUT, FAEREOMEREH, ETK

B R~

High : ERERIAE KR NAWSD BT Y > 7
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AWSD OMMEKZXK 2 — 3 — 21277,

[ trxums |

Computer Int. Audit

KEER TKEER
-[ " ] _[ @7 - B SR ] -[ a ]
ERER
INVTRE AE
wHE
- T—Hh4T
ERIE-HFEER ] : BEIEER |
\ B5ER
RKIEE
FIREIAE —%BAT5

ORI 5 —
E R HHE
8 L KR — -
BEY—ERE

TREMEROEE HiEEBED
Bk 5
STRETTA VAUDETTO dam FRKBIEAHBMEATHEZT
MAI SERWA dam Rt
ADI SHEKA dam A—H—{EE
TOKER dam #RIKAT
MAI NEFHI dam [ECE R
SVW.TP
Toker W.T.P 8
Mai-Nefhi W.T.P [ FER ]
NEW SEMBEL Pump Station BHilEE
GODAIF Pump Station R TEE
DENDEN Pump Station
MAI CHEHOT Pump Station
TSETSERAT Reservoir

MONOPOLIO Reservoir
HAZHAZ Reservoir MHEE

] mitmEm

Javyra—F1r—t
TnsyhEE

Hi: AWSD E 7 U 7

& 2—3—2 AWSD #B#X

FHONEER 2 -3 — 21T5R7,

x 2—3—2 MSDKRIHAE

s u—B A SEN=] Fa v B
P— A
RE= 1 1
K IE B 55 129 74 258
s - B 35 46 63 144
KBS 7 9 18 34
i 98 184 155 437

P - R S 2R
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LR E S (FAEHZERL 403 N) % 2014 R DKk % 35,483 1 CTEI 5 & |
1,000 65 80CY VBB 114 N2 0 A, Z OBITE 135 AFEENEAR & STV 508,
AWSD D4

- [ a ¥ —E x| OBBITERISEWVEFEDO-D, HELAWENELL, #E
BB B E LTIy LB RICT Y g T A —E 2RORE AR LTS
Ay 1,000 #6808 V EREEIZ 7T NE R D,

- AWSD ZETO¥ES « fF¥z LA H 6T TRV | SMBEFEHFIT T - T
AYAJAN

INbEEADEBENBRIETIFAT. LLANEBRETHDLLEF R D,

AWSD N 44E Zoba |22 T A E RS A0 1. TAWSD (CIE R OHER S IICEET 5 A
BNARELTODBEENLZ N DR NERAT 5 2 Ntk Lit#ishn T

I/\%)O
HWEICHE SN TS FMERL EO¥EL AT 5MERKIIE 2 -3 - 30@Y T
b5,
& 2—-3-3 AMDOFEMERULOZFEZET OHAEH

FIE BER [ KEH | F - MBS [ FAGEH
V=7 (K% :
T V=T (EE ) 1 1
TUAG L R V=T (MR 2 1
T (R4 1
2tk (k%) 2

Hii - R R

B2 E D > b, HEMERL EoZEOFEIZ6 A OKEBBRITZ4AN) THY, 40 H A
DWAKNOZATHKEFERLE LTHEELL AT+ THDEE 2D, £72 2006 4F FS BED
YR E VR - EABET R E. AMOBH bEATH 5,

2)  RAEA
AWSD ODFE-EHT AHBIEE 2 — 3 — 42T T 450K TH B,

& 2—3—4 ANSD DEAEHEH

B I ARRES B
JL—Ui Ty Renualt (France) 1
Ny IRy Lulong (China) 1
X T NTG w7 Fiat 110 (Italy) 1
4 WD Toyota Hilux 4WD 1

L (R

EFHROI T, B OHFFEHERICET A2HBOEBENRELTWD, 72 AWSD i
ITHEHEE LTy D MaiNefhi 5K E B (B) OEICLERIREREZRAL TELT, &4
TG U CHEEAEFRSEENSMEY TV . BENN e BEEIIRE R TH D,
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2—3—2 JKEFEEOWHE

(1) AR R ORI A D

AWSD (ZEAMICT A~ T 13 K& faK XKk L L, 3 I ATO#E KRS b #E K K ~D
B A 5 7K B VKB Aot e ) 1 BT RS K BEA~ D KB KRB 2 AT > T D, 7T A Z 1D
XA B L OCERERKEY 7 & FTRIIRT,

Mai Nefhi FEE

TAIFTHES
[C] : maomsgkIy7

O : BEHESRATFhZTU7
High : 2006 4F FS & kF, N BOFE RN 2 b & ICTRA R 1ERL
K 2—3—3 AWSD OEREHHKTY T
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TAZ T B KORHOADHERLRITE 2 -3 -50LBY ThD,

£ 2—3—-5 7F7ARIYSHOAO

Sub-Zoba 2008 Census 2015 Census Annual

growth rate

1. Paradiso 29,442 32,457 1.0140
2. Maitemenai 24,482 24,257 0.9987
3. Edaga Hamus 32,179 34,016 1.0080
4. Akiria 51,182 55,057 1.0105
5. Abazhawl 40,342 40,957 1.0022
6. Arbate Asmara 35,197 34,484 0.9971
7. Tsetserat 19,851 22,532 1.0183
8. Maekel Ketema 21,312 21,868 1.0037
9. Tiravolo 20,955 21,260 1.0021
10. Geza banda 36,306 36,092 0.9992
11. Sembel 16,861 20,076 1.0252
12. Godaif 43,280 44,645 1.0044
13. Gejeret 39,487 39,728 1.0009
410,876 427,429 1.0057

M e ORI

2015 DT A< Zifi 13 XD N1 427,429 AN TH D, 7 A~ Z i KFIZALE, B o1l
FHHF O EENTVWDDR, 2R ENTEELTHRNO T, TA T 13XDOEA
O &K O ND & et £7-, 14 TH 5 A Daero Paulos #iX (7 A~ 7 [EEZE
PO <) BBISAEIIC MaiNefhi EKE S50 L CRAE K (BLIE 3 B) 2517 T\ b,
Thb b, KRR 0L EFD 427,429 A & 114k Daero Paulos #1[X. ™ A 11 6,900 A\ & % &
HTHI 434,329 A TH 5,

72, MO KL OFEEBDO 9% (ABK 44,000 ) O—F D AH AWSD /Kisik & B
MAAAKEL VAL TS,

BIE. K 2—3—3OFRMCTHE-7== U7 (4 30km?) IZEAKEENPUBFEINTEY .,
FERIEZE DI FREDORAHIOT Y T) IZHIREND TETH D,

(2)  #HARm
AWSD D 2014 FED#EARIMAE R 2 — 3 — 61T 7T, BB, BEHKOBEKEITFDH
MBS IR H - T2KETH Y, TOHMOMEKETIZZRW,
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R 2—3—6 ANSD /KRR (2014 4F)

HAr | 2014 4 iES
1 AKX A D A 434,329 427,429 + 6,900
2. KK KIRN fak A O 409,329 434,329 — 25,000
Bl G KIS K DR O A 339,472 409,329 - 69,857
Fa 7K HLZ K D AE KA H - G ZK Xk Y) A 69,857 (339,971 x (3/4) x 1000/365/10
3. ke KA E K ARG AR A A A 23,286 (339,971 x (1/4) x 1000/365/10
4. FKEER 3K % 35,483
F Iz R 29,722 EHERZICED
¥5H it 5,761 Al _E
5. Bl&KE m°/year [ 2,611,509 7,155 m*/day
BB K (FEH) m®/year |1,552,317 B ERAIC LD
Bl koK CEBM) mi/year | 519,144 [l F
FaREA~DHTEKE (FREH) mi/year | 339,971 VRS S0,
FaKE~DHRTEKE (FEHEH) m°/year | 200,077 G
6. HKE (FBAE»DDOEKE) m°/year [ 6,659,541 18,245 m°/day
Stretta Vaudetto WTP m°/year | 756,575 AR YRR 12 R
Toker WTP m3/year | 2,740,396 VRS | R
Mai Nefhi WTP m°/year | 3,162,570 R ISR
7. MUK ((6. -5.)/6.) x 100 % 61

L e B R (NH) . BRI, AWSD SRl EH5 2 b L ACHAERIER

ERIZOWTOHRHAZ U TICRE#HT D,

1)

£ ANAIZDWNT

a) AKX
EiRo X oz, BAKKBADOET A< F71 13 X 427,429 A &gk Daero Paulos Hi[X
6,900 A & 2 & T434,329 A TH 5,

b) KK KB AE KA H

K&V A (Water Resources Department : WRD) 13t ® AWSD O #E7K & O I FE
W, HIFAKFIAHARRHEZ TETWD EHEEL TWD, 2014 412 WRD 23T o 72 7 A
VAR N —EICL D L T A T 13 KIZIE 550 B ATLL BT (2 < 1EKE K
ANCHR DT EHT) DY . M AIZKERIT L TWDH 1T 30 @EETfEE., 20 95 HA
LJb (2001it) CTHRIETEDAKENHDIDIT20EFRETH D, TH LEHFTIZLHE
BR 20m* (ZIFH AR LTV DRV LITTE D Z LR ENT WD, L, £< I3k
MIITE S 202 & bR STV 5D,

Mo TT A FHINTHIENSAEEAAL LT TE 2 KEITHR AT 20 x 20m® =
400m¥HTHY . 1ALt ETAEEAK A TADOAETERAKEIES 2 ENTEXBHZ LI
%5,

L2 L AWSD (2 & % EKE DRI B | £ 7 fa7K 2 0 2 RF]H R0#E K Ba 7K 2 F)
5 Z LT X o THERITAR S AWSD 726 O Fa/KIZHEH - TER Y | AKX FEITHEAISHIH
ENTWBELEDZ ETHD, 1> TI Z Tl AWSD #aKUSN DK DB THREL TV DA
TR K25 T AL EHEET D, T2 b 6 FAKRIENAEZK A 111X 434,329 A — 25,000 A =
409,329 A (94%) LH#HEET D,
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723, AWSD KiEAK S L<IZAFFTA A /K%E RO BEEEIC L 0 A Ui kA2 - IGEL T
WHELNT A THNIC THIEEFELTH Y, 1424 ) 0&EREAITRN 30m* AT, &
RTH 210m¥ s B (1 B EE 150m®) (1.5 leld & 4% & 10 5 A5 Ofcklk 23 idiE - it
FEINTWD,

c) KAKREIZXDKAKAA
LITFIZ L0 7K XIRN K ONE 7K XA DG K B K N B &2 HE7E L7z,

- KAKEA~DOIFEAKE (FEEM) ¢ 339,971 milyear ® 5 b, AN T A~ TN (F
AKEIR) [ OFKETH | U4 BFEORYE GRAKRIRSS) M OMRKETH S
(AWSD 75 D1E#H) ,

- KKERAD 1AL BRAKERZ 10cd LHE (BHtie TV > 7)

e~ T,

- RAAKIKIEN ORG K EFR KN 1 1% 339,971 x (3/4) x 1000/ 365 H/ 10 (I/c/d) = 69,857 A
- KIS DR K B KN 1 339,971 x (1/4) x 1000/ 365 H/ 10 (I/c/d) = 23,286 A

d) EEHAKIZEDEAAND
2014 HEDOELE B KIZ L DN OIE, F/KKIENA K AN O 409,329 — #87K KIkN 0 #6
IKEF/KANE 69,857 = 339,472 A (#9345 N) LHfEEESN D,

7B, R KK KB AK AN 69,857 ADH B BEEHREINTND LD
KRB DT DFKIN D DK ZZ T T D NEITH 1 5 A (Akria #1[X , Arbate Asmara
Hi[X . Gezabanda H1[X (Mai Chohot). Godaif #[X (Kawhata) OfER O 1% : AWSD
& 2] THD, Tabb, BIEMRKERKANNITAEFHI5 TN (134T A+#£)1
TN ThdH, ZOREFRAKAND (355 N) &R MiaKEER ik (29,722) THIZ &,
140 11.8 N (2-3147) L72d, ZOfEIZ AWSD 725 DI #H., LD N7 6 DI #H
EHEELTVD,

2) FAKEIZHSONT

a) 1 HPRREKE, 1 BRKHEAKR
2014 40 1 A FH#A K Bl 7,155 m¥iday Th - 7=,

FKRBEOEIMARDT — X & LTI, 2003FEDARDEKRKEDT —FBH D, il
£5L. 5 HOBEKREITFERTFEED 1265 Lo TnD, 7272 LELR OB LR KR
TTIEZOEBNIEEY A FOERK OkRE, EXEE) L2 0THY, FEEH
IZEDHLEDOTIE W,

b) 1 A1HFHREKE
2014 SEDELERA AR (FHER) DBk B 1,552,317m lyear ZFLE#5/KIC & DK A1
339,472 ATEID & 1 AN 1 BEHRE/KEIL 125 leld & 725, ZAUIEE L L Tl

TEWEETH 5.
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KIEA—Z DEFMEFIZL Y BHEKEITZEROMKELVEKIEEIN TV D A6
PEDS R,

3) KR

BHEK B R ORI D OEKEN D EE SN D MIUKEIL 61% & 725, %k 25 KEfH
AT D | BLAKE BT E IR KD 72 SV TWDZR U R EE TIR IR SR 5 D 2 IRAK R O E
FIEENZERELIBNEBZBND,

oK 6 O PEK &1L Stretta Vaudetto (S.V) 7k & Mai NefhiTokor /K50 5 D 26
KRENLIEAKRA T OEERENIC X A HEFHETH D . Toker F /KI5 5 O K EIX BRI &
FHCL2MAMTH S, EKRRN U TORNMETOEMMEFH OMREBEICLD . EKEITXE
BROEAKE X VB KIZHEE STV D AREMED E UV,

(3)  HHIBRAS K DAL

AWSD [ZBITEDR b fiiis B2 A EICE 2T 5720, fKKIEEZR 2 — 3 — 7TIZRT
25 OFELAKY — 23T THIBBFRAKZ LTWD, &Y —r~DfAKBIZ1ITHADH 4 - 10
HTohV., 1 HOMRKKEMIZKEATHS, (Sembel R 71X 1 H 16 FEfH])

® 2—-83—-7 EKkIY—v

S ] Hi < 4, | EkAK
Toker /K FHELAKIX
1 Maitemenai, Edaga Hamus, Vilaggio, Adi segdo, Paradizo, | 5 H [
Embagaliano
2 Abashawl+shuk, Around Saint Mary Church 3 HH
3 Center Town (Marcato) 3 HMH
4 Taba ( Cinema Roma + muagna) 3 HH
5 Monopolio + Mufti 3HM
6 Denden Camp (Algien + Tsetserat) 3 HH
7 Alformaio 3 A
8 Around San Francesco Church 3HIH

1Y% A4 7= 26H

Stretta Vaudetto 7K BELK X

9 Haz HAz, Mihram Chira, Viya Jida 3 HH

10 Akria (Left, Right) 3HM

11 Akria (Saint Gebriel church), Edaga Arbi 3 HMH

12 Around 2nd Police Station (Hadish Adi), Geza Brhanu | 3 H[H
(Geza Banda Habesha)

13 Arbaete Asmara, Debozito 3 HM

1% 4 27,= 15H

Mai Nefhi /KB X
Mai Nefhi WTP — Sembel PS 267K & Dk H 5 43Ik X 5 il 7k

14 | Daero Paulos | 12 3 A fidK
Sembel PS, Godaif PS % & T DHiK

15 Kehawta 6 H

16 Geza Banda (Adis Alem) 6 H ]

17 Mai Chihot 6 H [

1Y% 14 27,1= 18H
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Sembel PS 2> 5 OEdK
18 Space, Enda Germen 3 H#
19 Enda Shewit, Michael Tedros 2 H#H
20 Jekaranda, Space 1 4 HIH
21 Tiravolo, Campopolo 3 H#
22 Around Asmara Brewery, Around Enda Kisha 3HM
23 Barjima, Gejeret, Around Enda Nora (Lime Factory) 4 H
24 Godaif 3 H#
25 Sembel+Dembe Sembel i A
194 7= 22H

Hi# : AWSD

Bl ZIE, Y= 9 OMKICEAT D HIZY —> 10-13 ~DIA A DL T IZHAE SN D,
V= 9 ~DlKE 3 HRFIT D EWITY — 10 ~B D, RIS —2 9~DEIKNH DD
12 B%ERD, V= 9OFERDEETIL, BAKADKD EE—FICTMERNZIT 2729, 1
HHE. 20 BI3ESOEROHEII KA IV, SEOHIBICKANRDLIDIZ3ZAAOARLDZ L
Th b, BEFEIIATKEEIKEITD TN D,

ZDOXHIRRIMTHDHNE, Y —21,5,6H DHEKH (Haz Haz, Tsetserat, Monopolio)
IIAROBEREIZL TE 57, BlAKHORKBIZOT NITKRBHA L, JE#ikoER O I7
KL LTHREEL TW5D,

Bk =Koz 2 —3 — 41277,

‘ Stretta Vaudetto WTPEL

-Il&aiN;&iWTPé.ﬂ(E ' |

Hi Bt : AWSD
K 2—3—4 BKY—VEH
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(4)  HFEEEARD

1)  AWSD R F O Rk 1A
AWSD (3454, I EF (Administration of Zoba Maekel) (245 #i453E (Tigrinya 78
ZEHL TS, CHFHITIR 2-3-8DLBY THD,

& 2—3—8 M) EFERBESDEHEFE

IHH N e

A, Ei L7z L WMok, BKEs, FREHE |WINbETEOEEH O &
B. HAKEAW EVFRGINSE DR T L Ok E 2014 FHIXHTE AR E O HFLH

e ik KRB TOH =L ORBET L. | 2014 FEIEM A FHRO 70 #
WEIAOHERE (ko)
C. Toker&/XKARL 7H|ANDEKEL T 1 —ELEEE
D. TkE#K eI lIIaY =i
E. ¥AKE~DIRE WAKEOA—F— (AWSD, B, |[RFEHKE~D RN 41T
R, ) Z&~DOMRFEKE L &% |1.5Nakfaim® TH 5, EER~D
52413 45Nakfa/m® 2% _E R
LHEINTWD,
W) & WK ok 2K 2013 4E D 2R

AWSD DOAE. S HJE LT L= G 2 FR B (D680 /K it 3% HE

2013 D B0

F. BRSO
G. EHEM i &

(&:7%8) FPEBR, WMKEEER. M/AKEHERFE R, KRG ERHERE ., )
LREAN— R TR HE
H. FEMIX 201341 11 HE T, 2014 1T 6 HETOLH ONEHE

HL EREEE b LIS HAEN
LIFIZ 2013 4R & 2014 SR O A EDONE 2R T

a)  FEhEL7-ILE
AWSD 78 2013 4E, 2014 4EIZfT o7~ LHEITE 2—3 —9DHEH Th 5,

* 2—3—9 MSDAERELE-ISE

P 2013 4E 2014 4
KRR B Pt T 93 1 16 {4
FIKARAZH 99 14 91 {4
EF Gl E D PVCE~OHEREZ T 207 & pir 108 f& At
TR 7K & B 782 A AT 422 & 7T
High @ AWSD 4E R 25 &
INHDOTHEITAWSD BEE H 60T TW5b, 7235, AWSD I FAKRE KR THE LT

STWAHEN, ZTHHIIMTERESMICELEL TWD, F/AE LHFCHLE T IS

ENE#HE L TW5D,

b) KR (FKGND ORKE) KOS &

BVEFKRKBENDL DEKEBELOEE LKL EE2E 2—3—-10, £ 2—3—1 1T~

B
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£ 2—-3—-10 FBHEKBHIHrOOEKERVELHEHEE (2013 F)
ok AR (m?) Wile 7 12 = & (kg) HFEH A (kg)
Stretta Vaudetto /K35 1,126,855 30,900 2,373
Toker /K% 3,929,120 91,072 6,869
Mai Nefhi ¥ 7K3% 3,654,972 51,000 19,470

Hidlle © AWSD 4R 15 &

X 2—-3—-11 HHFKENLDEKERVERHEEE (2014 F)

Wiz 7 v =v . (kg)

K% B (m?) A (kg)
Stretta Vaudetto /K% 756,575 15,100 1,413
Toker ¥k 2,740,396 80,500 5,450
Mai Nefhi ¥k 5 3,162,570 51,600 15,760

Hi : AWSD 4E 7K i i 3

c) Toker KR FRRNS DEKE L F 4 —EALEEE

2013 FED Toker BAR L TN HL OBAE LT 4 —PALHERESH 2—3—1 21
RY, 2014 FERAEEICIT Z OE BT L,
£ 2—3—12 Toker BKKKRUTHRHALDEKERVT 4 —EILEESE (2013 F)

i kE (m?)

7T 4 —EBAEEE (litter)
949,900

4,178,520

HiL : AWSD 4FE 7R )t 45 2

d) kB
FERREFIITEE L OMBHEDTEHINLTWD, BHNAETER 2-3 2089,
e) Aa/KHEA~OIRIEKE

WMAKEOA—F— (AWSD, B, R, #|) T ~OWRIEKEESFENRTLH INT
W3, FEOERZTIEL 2—3—-13DED,

& 2—383—13 #HKE~ADEKRTKE - €%
KoK HE A —F — 2013 £ 2014 £
HrrE k& (md) I 72 4 %A BrrE ki (m®) I 72 4 %A
(Nakfa) (Nakfa)
AWSD 54,126 1,539,015 42,528 1,698,203
BORTHS A 121,882 2,316,480 106,356 1,359,232
H 46,684 562,374 51,443 617,304
R A 640,584 960,449 339,971 509,581
7t 863,276 5,378,319 540,048 4,184,132

i : AWSD 4F 7R 3t 45 2

EHKEOEKEIZTROBEY,
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AWSD DK H Wb, KEERE, 270 BOM G % 2

Yivay

BUNFEBIDRGKEL + B fi ek 5%
HOKKE o i
ECH DR 7K T A= 7 HNEEL OBERGKE T TORWMER, 50

ITKERETHY RG22 T OV ER
BRI K E~D 738413 1.5Nakfa/im® Th 5, (ER~DIF %4 1T 45Nakfa/m® 723 F
REHESH TS,
£) 7R EEG S D HE IR
2013 FEDEEICITMY) (20134E 1 A) : 33,609 4. HiIK (IEfEIZIX 20134E 11 A)
33923 TH L ENTHINTWVD,

g) B (&%)
BARFEIZ AWSD O F RO HE L7 &M (8F—R) IF 2—-3—-140@EDY
Th b,

® 2—3—14 AMSDOEEMNMSHEL-E#HM (£EA—X)

& 2013 4 & 2014 4EJiE
&% (Nakfa) % &% (Nakfa) %

A 7K it B3 R B 724,384 5.0 596,404 2.8
7K B e 516,632 3.5 7,780,779 | 36.3
e 7K B R PR 213,871 1.5 680,341 3.2
oK i dn e R B 12,020,205 | 83.0 12,061,006 | 56.2
ft 995,680 6.9 324,625 1.5

7t 14,470,775 | 100.0 21,443,157 | 100.0

Hidl : AWSD 4 7R i 3

2014 FFITH K EER LEHOBHMM 2L HE L,

C AV BEAFBC K B BGER HL X 0>

16 D BEgE TFHITN 2. FBICEKE %2 5% L 7= Daero Paulos #1[X C 960 4= D #5 /K & #2
I HEAL T2 LIk b,

h) AR

FERMEITITZ 20134 IZ 11 A E T, 20144F X6 AEToOLONRRTHIN TS, 14
Sy OFAEITE R E TR 25T,

2)  AWSD D4R

AWSD D 2012 = —2014 FOFFIN L #FK 2 —3 — 1 51Z77,
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& 2—3—15 AWSD OEMINK

2012 4F 2013 4F 2014 4F
A (Thousand | % | (Thousand | % | (Thousand | %
Nakfa) Nakfa) Nakfa)

KBRS (FEM) 17,971 35 23,154| 31 20,693| 24
BRI (EBH) 21,175| 441 12,678| 17 11,665| 14
Fa K HA~D AR I 5,017| 10 5,377 7 4,183 5
T O (B TR, FEH45%) 7,388 14 33,608| 45 44,744 52
RS 0 0 37 0 4,449 5
il 51,551| 100 74,854| 100 85,734| 100

X (Thousand | % | (Thousand | % | (Thousand | %

Nakfa) Nakfa) Nakfa)

NMEE 6,726| 12 6,891| 16 6,113 11

B 15,387 29 8,069| 19 7,286| 14

Tokor K AR o g 24,941 46 17,287| 40 16,977 32

AWSD #57K BB 861 2 1,158 3 1,039 2

HnE 266| 0.5 1,244 3 1,252 2

PSS T < 1,119 2 3,585 8 13,265| 25

AT UR, ERE 4,054 8 2,462 6 3,888 7

fth 579 0.5 2,304 5 3,835 7

7t 53,963| 100 43,000| 100 53,655| 100

Hilh RIS 2012 425313 2014 4 O S AT A &

2013 4 & 2014 FE DA TIEEHEIL AN 2 T, #2f THFULA K QHER 423 % < OF|
AEEDTHD, T 20134 & 2014 4FITIRANRZHEZ K& LRSS ZFHRTH D H
DMERIAAEEICRE SN TV D, £72 2014 FITHHICEOKE 2 3% L 7= Daero Paulos
HIX T 960 - OHFIRMGAKE R LHEEZFEE L=/, Bt THENANE /- L L b,

B LEOH ML TV 5D,

R CIE Toker BBAKRR L TRTOBREIE (F 4 —FBAL= o P RUOTEEMR) DX
HOZL 2 E5DTHBY, ZORVTEEBER L TICTHZEREETNTND,

723 AWSD |2 2015 FED FHEIZHOWTEM L7228, MBUF L v AR S 5 £ TR

TERWEDRETH - T,

3) B
AWSD DORHpE£R A HK 2 —3 — 1 61T T, ZORMIE 20034 11 H KW dlE S Tuvig
AN
£ 2—3—16 ASDOHEER
Tariff Zone 1 Zone 2 Zone 3 Commerce
Meter rent 50 40 30 50
Unit price by m®
1-10 m? 5 4 3 15
10-20 m® 7.5 5 4 20
20-30 m* 10 7.5 5 20
30-50 m* 15 10 7.5 20
> 50 20 15 10 20
Higt . AWSD
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AWSD (2 & B &, BAMIZETORKEIZA—FERZBELTWNWDHILEDZ LETHD,

JKEEHEIZ 3 AL LBl BEENERKEZHBHE L, B4 AWSD OB O TXH 5
ZEiZ o TWDB, 4T A EFR N NE L WGEIEREIE N EA L, 70 L BN
WA ITRBKIEILLS N D,

2003 EMNGLHAEET TIZY MU 7oMWL 5 E Eiz > TEY (IMF World Economic
Outlook Database) . Bt D ENSE L 72> T 5,

4) AWSD O#1F 5 FEH B - BRIk
AWSD (X4, EHA B « IS 280 72 CEEER L TV b, £ D 2014 FEJERRIC
FLESN TV D KEREO HAE « #iigIZIR 2 -3 -1 7D#E,

= 2—3—17 AMSDOEHIEE

B 15

1. fKEDOEI, KE W
1.1 Hi#/KE% 61,000m/day (23 %
1.2 ¥/KKE % Group B 2% Group A (T
CIN =

- A D FEHE

S BRI I BT K R
- R R R O YE - PR

- AEHR

2. BB oRe Sk
2.1 B 25%% 403 LLTFICd %
2.2 BEMNE O E 15%H 01

cHRE L Lo5 & B
- B A
- Bk B OWHE
PR E T EOA

3. HHEALILRE ) DAL,
3.1 BHEMAPTZ 4 BT
3.2 [EWAILY AT LDHA

< BHEMIATT & 4 BTk iE
- REHT B & TR
 EHATE S R T A DR

« JKIE A —F DASHA
« GIS VAT LDE A

Hidh : AWSD

AWSD I FFt D X 9 2 BHAE - g 24817 TITW A b DD, ZTDFEBO -0 BRI 223
EIXA LWV, AWSDIZE c BEE bICARZ L TCWABMELNHHOBENDL DOHKAE
BT 2 EERHICEDNTEY ., ETCHOERMWURHBNZE T80TV ERZITH
nb,

FEANSD AU v X —R—= b0 T Y 7Tk AWSD XL FEEAZ R E Lo EHE
AR E LR L TV D,

B oMM, HikY (5L~ LroBlE ki)

KRB, AT =Y O MIEeiiE (BUFIC L 29 &E 0 24 T)
R, HLT 0O HE TR

Toker /KA > 7 DFEALIT K 5 IEHE BT

ASWD Oz 2 RIS « BREIC O W CIXkE LI IR & T 5,
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2 —3—3 JKIENEFHDOMEE
(1) %Ak
T A THOKERFIZIXK 2 —3 =5 IZRTEICHXALMEKFEELTEY, 3250%
KR (S.V . Toker, Mai Nefhi £ /KE526) 7 HHNEKKIEIZEKES L TWD,

! NG e R )
Vaudetto

!'.&,.1:_[ |

TR
B 2—83—-5 7AYSKEDEXER

TN ELKERAE OBLER UL 2 — 3 — 6 [Z/RT Y Th b, HHILEZ S.V § KGR,

HiPE AL %2 Toker ¥ /K3 R#t. HEIH % Mai Nefhi KB RHN TN ENZITHF > TV 5,
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FRON FROM STRETTA
TOKER WP VAUDETTO WTP

Stretta Vaudettofid K X

Tokerfid K X

| Godaif:l-b

| Sembel 57 AT |

oumAKERHINT? Mai Nefhifd KB

LEGEND N
Primary Network = Pumping Station
Secondary Network L ] Distribution Reservoir
O Water Rasarvoir for Pumping Station ®  Truck Hydent ‘””'_‘ W&

Souce: Tata kel Water Suppéy Departires

HUB : FS 5 o I FAA R N
2—-3—6 WHNEKEZOEE

BITE AWSD (ZHIBRAE K EZIT > THB Y . FHAKRIEOFEZH 728 TV, LUTIZE K

it & LA AR DBLIR & A 2 R T 5. 1) M sk BB O AT T D KIERER (2 L)
2) JEE iR Tdb D1k, £ LT 3) BUK M OHELERL KR DINEIZ GRS 2,
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(2) Stretta Vaudetto (S.V) &K% R
SV {FKERHIZK 2 — 3 — 71Z/”8F X 9 12 Adi Sheka & & & Mai Serwa & A% K & L
TW5, YuNEIEKEEED Strretta Vaudetto % A2 & BUKRRE 23 8 - 7223, BLEIZ & L Kb
ARG AR 7 RE L, LEICSCTHRAK LTS,

AdiSheka & L\ %viw)
BIKEB(Pump) Stretta Vaudetto
MaiSerwa 5 L #Ki5 ﬁﬂ(%‘ﬁﬁ(%mp)
&K TR

BKAKR T

TNELKER

H gt A
2 —3—7 Stretta Vaudetto &/KIERHHDIEZRIERL

1) KIE SR
SVEHKGRHDOEL LDOFETLER 2—3 — 18I,

BAE AWSD M HUK L T2 & AL, AdiSheka # 2, MaiSerwa # 5, SV AL THD,
Valle Gnecchi, ElaNahib # A%, BUKEDJEGE D . UK TE 2KENEZ RN &, ¥ A
OB OVEFRKEEASN TS Z EnbRUkS TRV, £72, Beleza & A
I EEC 2> AWSD (ZKFIH OREFI B BAT S TR TZ N, BIE L K IRBEBOHBHEIKE L
THHEnTW5D,

T —AX LD 3K A (Valle Gnecchi, ElaNahib, AdiSheka) 28Tk, Tl oA
JESN O DRBRDAZ T oD, L L, B EDREKRDH D LITE AT, £72.
A7 IR BAKDOTRBER WO W EEZ BN D,

B2 7 V= FLOR, SV X LEFTFHOEREOME B2 6 0.0/ D
KPRZF b, 5% L BERAPLETSH D,

COFALHERETENE L, FREOFEV R AEL WD, -, BEIZ-ELHE O
BREEEAZER L TWRW, $RICBEE 2 DIL SV & L THRIT/KED 61% 0 HEE HI2THD
ENTWAB LEHEET S,

Fo. EOFLBERENE S OKE MR L TR Y EZEORET /KRN EM2 D)
Hr T 20, 4%, X LREE ERQITKEZIERET 5720, AWl oH&EZ FE i L <
M 2 BT 2 2 ENMETH D,



x 2—3—18 SV BKBRHKODEFTLDET

EE Mai Serwa Adi Sheka SV Valle Gnecchi Ela Nahib Beleza
RE AE RE HE AE RE
HEDAWSDTDFIAKR FIA FIA FA KEA xEA EECTHIA
RDAWSDTDHAFE HAFE HMAFE HAFE HMAFE HMATE FATE
[ 3 i3 BHLEER =" & TEROH
bllES Anseba)ll’k % Anseba)l| 7K FTokar/ll Anseba)llZk % Ansebal l[JK % Anseballl7K % Ansebal l[7K %
s s g I ——_—— s |B7(AWSDIZBBESN =4, EEC
R#&BH BREK BRHIK BRF K iiﬁi;ﬁ?tﬁ\ﬁmiﬁgtﬁ ifg;?atb{ﬁngét& TRARBEOAFKELTHEASR
! ! THUKIE AT EE)
— 7= B — 7= B — 3 5
iR ENRL)-H TR T (ERREETID T | g ot ied) L (ERMERAYD. T\ T ATV ERBRERYT T g gy sty (geisimzt)
[ERd 19604F 19384 19414 19404 19414 19534
EREt- T TR (A5 FHfEAER) T (B PH#EARR) TREA (A5 TP AER) T (A3 THEAFR) TR (B PR 457 (SEDAO)
T (A2 THEARR) T (A2 THEARR) T (A5 THEARR)
AER T8 BARARBOKELTHERASNT: |FRALYTHIAER) IBANDFEBOKELTEASN:: |IBKAKEOKELTEASN: [T
Lol LiLEd LiL:d
|RAEE $#9125m £9390m #955m £9200m #170m £9138m
|BAS $#920m £ 25m $#925m #915m #15m #925m
A LIRA KIS HEE $935m #93.2m 3.5m 3m 3m #FE $945m
=30l #E £918m #E #153m #E £918m #E #948m #E £933m #E $944m
12 A TR #E $97,500m #E #9 250,000 #E $94.300m #EE $925,000m #E #9 15.000m #E #928,000m
¢ 150mm®D;E & & A SHIK s oo
Z 4 RIFLERICRBLIRBOR T .
- S LHRISHETUKEND2RD  |ia i imenems o s g |18k pmen s ok pm R ZERREUKECR)
BUKE & 200mmBUK &>/ L TR BEC I R IR B R E ¢ 400mm Ligéfk;%gmﬁl;a;n 1B L THRER (1R KIZERE ¢ 150mm IR B R E ¢ 200mm (ECORTECIRE (ALY
FTREE R HEo
FOKIE (IR MRS (IR 10m, RS [knt: RIEAS2mT 1850m  [$24KK 1816.5m, RI3m 2IK5 182m, RE1m Z{k5} Valle Gnecchin®KEE |15 KA 51.3mT iE12m
3m) KBE: KEEHS3mT 123m 3k #t/Knt W=5m Depth 1.5m
PN 20094FLE . (BHKMO T RAIA
HoKetE ELIt=8, RRAMICKET 5.
itk it Asmara FlowerM i<
FNRAGT-OKHKELEEN K
SHEEEENDD.
T 420 ¢ 150mmEEEVEATEE | P 300mmASH DA, BURLI-EHEA (5DD ¢ 150mmASEEEYERTEE (R ] ]
K = 1DIFBUKEELTHIA L
RE BHEE TR ARIEE PEE THIAREE BREZFALIZVAMERTEE | T B TR
JkEiE #498.8kn $937.3kni #98.6ki #93.0kni $94.3kn #96.1 ki
EKEH HEE  #90.18kn HETE $490.36ki #EE #9013k HETE $490.08kn #EFE $490.15kn HETE $490.18kn
BEKEE #2105 m #1600 m #1325 m #1605 m #1605 m #1205 m
BERETKEE H#E $917855m H#E 94055 m H#E #1255 m H#E $949.65m #E #9455 m #E $9102.25m
EINTY H#TE ﬁ:’JSI.SErjn: HE .%‘glssﬁrg H#TE .%919.575;13 #E #1045 m HE $9155m #E #1785 m
’ F BREH KoTE BkE BAEH KoT2E HKE BRAEH KROT1E 132kw HK . . S
BARTHAR 200m3/h, $5F275m 450m3/h, $5$840.5m £180m3/h, $57820m T&END TEEAHD B, EECTHEAS
T - < B
FlEASEH 3 265KVA 77 HTHIE E: 3 FE = B, EECTERD
B T ORI 1285 (FRER4E) 126508 (GRER ) 10B5FATRRE (RRERE) TE TE I,%;i EECTRE RS
= £—[E WRDASERELTULS, F—[E WRDAEREL TS, = — =
K KET— 58 TUNTREREERTHS,  |TUNTKEREERTHS, |FAT OF KAT R KAT R
B (201543 A K) 132015523 B %K) H.(201553 A %) ERX (201553 B K) R (201553 K) B (201553 A K)
T AT F BUFF B B B BURE BUF
EEYDIE AWSD AWSD AWSD AWSD AWSD AWSD
IR FHE AWSD AWSD AWSD AWSD AWSD AWSD (EECHMSE )
HLREORSERE MoA & Zoba Maekel MoA & Zoba Maekel MoA & Zoba Maekel MoA & Zoba Maekel MoA & Zoba Maekel MoA & Zoba Maekel
S LEE AWSD AWSD AWSD MoA AWSD AWSD

Hidh s G A

SN H L2 LHL 1 1T

4

y

Y el

2]

Bk
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2)  HErKiER
SVEHKEDO#ETEZH 2—3—1 91277,

£ 2—3—19 S V&HKEBEDHET

EH NE
SHETRE 20vO R pkith LBt D FE R H 5.
B E IRTEIX EICAdi Sheka, Mai Serwa, S.V4 Li&Toker WTPDA—/A—70—

- i, BREACTokerd L, IBEXRFEADValle Gnecchi, Ela Nahib¥ Ly

BEF 19414F

REt-HET EN GG UG iv=licia)

BEER TER (A2 T AREA)

nEHHK 2&FABAR

REtAIEEED 8,000m/H

=5 EAEH

= KA F500m /BRI D44 (R2 4 B THHE)
230KW

FRAZES BENEC AR THE LA
1085

adadi (14 D AKESF)

BEAK R-aTILIBE

R ALUM(BRER 7 )L =) L)EREIKFHICERIRA

i ALUMDEE B 8 IF R EFHEEL TNV,

oHEBZEHI REREA
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Toker ¥ LDF 4 —B Lo PRy FOEIIL CAT ARBLE 2N ENE LTI 0 HERE FEN
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EIEEVEER,

- Eb CFE¥50-60 18) THF. TEOAM BN,

- EE E AR TICEET D B EER S OF B A EN L S TR, (B L Toker
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DY ESAET L 2o 2B, M7 7 U WIEfnE (REe) OV AT LA Y= RES
Wk RN, o TREMEE 2 A8, HICEN Lz, AWSD 23 A H gl i o 2
TLAEMRERT L LT LW, B b Y= a T ABEE T R&E LEZ D,

728, Toker H/AKG TN ERBEEZFEHA L T And, £<EsEEN STy
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AWSD TR BT, WG A2 L T, B A2 A 20 —IZRESN TOH RN
BT, EE - MREELEIS L LTS, BEME L ST AWSD kB IX. 2002 4 DK
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- BRI E L (CFEY%) 50-60 ) THEF., TEDO AMANR,

- HEURERRAGE (AR, EEL, KE. WE., EERRFE) 287, FEIR TR,

- EEEARELTHBRTLO28M (P —T A R) EAMDBNZRN,

(Toker [ZIZ¥ ¥ —7 XA M3 H VKB 1 4 3B E, 6 7 H O OJT ORBRNH 5 ,)
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- EEHBEMA YA LY —ICHEAIIT, AWSD TEEN FE S AL BB D720,
FRlCRORIE, —FRRBELAITE T RY, UMERZIZED)

- AT R=YRFEASN TN RN, UERZIZED)

- LHEHG, EEEM . TERDRIEROIGNERL TS, UVERZICLD)

5)  BEo/K#h & AR R A T

Bk OVERIEESNCE B L TWDH D00, EERNR LI RIN TR, o,
R THOBEIZAR 7D ON « OFF #1E LN T- TR, BRE IR 0% %2 L T
LT THD, HUT, BHETE TV LISV, BAENICIZ, UToLtkD,

- mln k. (CE¥)50-60 %) THF. HEDOAMBNR,

- BEERCTITHET D AR - B, EEREOEEAENEIH I TV R,

- EKEEZFHT D A—Z R0, FHEL TV B,

- RUTEEBRTDIA D= IR BINEE I B LTV R,

- B KL KRALEF SR L TV 5,

- KEEH GREHEE) MTbhhTunn,

- EEAEMNY A L) —ICHEA ST AWSD TEE N EE S - BERA A 720, (4
EREIZED)

- AT R=YRFEAIN TR, UERZIZED)

6) B K fER E B

[FIS AfDB 2006] OFEE X% JCIZIRKERZIT-oTWD, 72720, KFHEZENL DOFE
BIZEDIRAKEREZ LTOWDRETHY . MFFEFHELTWD L IXS0EV, BB OTRKE
BOFLEIL, AE O PCIZEREXTRESIN TS, CAD KITEEG I NHIRE ST
RN, RODGFERET LI ENRRETHY . EHEEOHEREL LTI LERH
Lo 7ok, BUKABRICH LTk, BEKRED 44 TV TEIEZ L Txa LTV 5, BIRH
RMEREEOMBESIIU T LY,
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- EEICBET 2 AR - BESOFEESEENEE I TR, AL, BRERELET
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- BKEXRHEEETLHZODOA—Z R0,
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AWSD AEB O BB 1N CRHEN b o, BERMEREROMBERITIUTO L B
D,

- 2fRiicER e CF%50-601%) LTRY, HFR, FEOAMAVRN,
- RRAKREICRT D EVEE EEEIE eV,

- (EEOEM (200007 7 Afbh) ZFH L CTEREZERL T\ D,
- KRKFTOD A —Z 3HE L TDCIERE AR K BEDER TE 220,

- KEEHE (EREHEE) BMThhuTnien,

(3) M & B il 4 2 HERFE B DR L

D JmAKEH

- BUROWIFICHILT 2 2 L DS, MOEBEE T DRI,

- AiicER k. (F¥50-601%) LTHH., HFEOAMMBNN,

- EBEHABMAZA LY —IZEAIRT, BlICRORIE, —FHRER L TE TR
W, UAEARRIZED)

- AT R=YRFEASIN T RN, UERZIZED)

- ENEE VRN T EORIE N L,

- LEHm, EEEM ., TERD RGN ENL TS, HAERRICE D)

- RKBREOEMIZZR . ENEEMT HAM I ABER N2,

2) A —HEREE P
- KFIHENLOERBICHIE LT, A= BER THRE IER L THLLTWD,
- EEOA—IDRBRLTFHBIEIABLTE LA —FEBHOBRTENELL 2> TND,

3) i - FEE B

- BEOKE, MESEMREFIEI N TV,
(BEDZ L OME « KEFHILTWD,)

- CADBAETZ 2 AM T2,
(TF/S AfDB 2006] @ CADELEMNH 50, TN EEH L TEEL TH AMAB N
720N,)

- AKEOBE, B, NLTMESOERM OIS S TR,
(TF/S AfDB 2006 @ CAD BlEKICIZELE, B, VT (ESE O 72 ALE X
FENTHZRN,)

flERE S L7 X
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- Mai Nefhi %7k & New Sembel PS @ 3% /K4 O#EWTI
- New Sembel PS D#&a4 73 Jif 3% [X
- [F/S AfDB 2006 T{EK S 7=l /K& CAD X

IIIALJ T% fu.i
- Toker # 2 @ Technical Memorandum

4) KEEH
- AWSD W \_7k uﬁ%%%ﬁé?ﬁfcﬁb\
- KERBRTE DHEIE SO,

5) ELAE B

- LHEEHIAFELTND,

- EHEEAREL TN,

- A=y I RaREEER LT,

6) ERTEEE B
- WL, B OBMERESBEIZEINA TN
- AR AT R=Y DEEANTE TR,

2—3—5 KEEMH

AWSD T3k E ﬁﬁiﬁofw&w Fo. MB TKERERY TR L Ty, AWSD @
R ViZ, WRD OUK&EJER) NIZH 5 EFKEMA= (National Water Quality Laboratory) 73,
REOWI, KiE, HFEOKEEE=X )V ITTIHELNRH D Z LD KERAE % F L T
Wb, 72120, EFEKERERICIE, KFPOMFEREXAE LT ROTEL AT ClERE LT
BY., #EHBRZODT VAX L FEERLTVWDLIN, TOERBIXIRETHD, 2D LI 720k

BTHHED, ELLATEEOKEDE=XV 7 H2EMLTEY, FJRICHEHEL VDA
iz iz,

o KEFERATE LTiX, MoH & MoEM & MoTl @ ESI (Eritrean Standards Institute) 7%
%o MoH IZEFEICEI T 2 KE A TEIC k%i%%ﬁﬁ#é £ 72, MoEM & MoTlIZHEKIZ
SWTOKRERBRZERL TW5DH, FAKRBIZBWTIX, EFKERESENELRLHIHBICH D,

BAE, i rTRE/ kAL C R ME nJRE 72 FABRTE H X 27 THH T 2 — 3 — 2 TIIRT,
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=& 2—3—27 ERKEREECERTRELHARKRIER

Parameters BE | Parameters EE
1|EC BEE 15|Mg Rk SUVIN
2|PH pH 16|Na FrUI L
3[Turbidity BE 171K U IN
4|TDS REENtYE 18|Fe &
5|Total alkalinity BFNHIE 19|Mn TUh
6|Total hardness B 20|Color BE
7|HCO3 REEKFBAA 21]|odor L
8|CI EFE( A 22|C12 BEBEE
9|NO3 GHEEIE 23|Total coliform bacteria | KEEE 2%

10|NO2 FREEE 24|Faecal coliform bacteria 2

11[NH3 FEZT 25|Ba JAULFFN

12504 BEAA 26|BOD EPLENBETRE |
13[F IvE 27|coD EEMERERS

14[Ca HILry L

Hid : WRD &£k 0 FAEFIERK
AL, Unicef ICER L THIFA L TV D,

KEFEHEIL WHO 71 KZ A AT L 7= [Eritrean water quality standard (Draft) Aug, 2004 |
IZHE» TV 5,

FCBRKICBI L TIE 7 =7 AB,CDIZ T TRl L TR Y CLLERRER L L ST %,

Group A : Water with an excellent quality.

Group B : Water with good quality.

Group C : Water with low health risk.

Group D : Water with a higher risk or water unsuitable for human consumption.

BORKOK LA & 11 B 5 Ak PRSI F 2 8 R} 4-8) 12T

EZKEHRESRIZHBITS AWSD 1T A E=2 Y oV EESEFT, HEE., FEHMEEOE%
# 2—3—28lTFET,

£ 2—3—28 ERKEREEDTZATSICHEITZERF;E

Parameters group parameters Sampling points | Sampling frequency
General Temp, EC, PH, DO, TDS 3 dams|Every 6 month
Nutrients NH3, NO3, NO2, total P 12 Points|Once every year
Organic matter BOD, COD -|-

Major ions Cat++, Mg++, K+.Na+, HCOJ3, SO04—. CI-, F, 12 Points|Once every year
Metals Fe, Mn, 3 dams|Once every year
Hydrocarbon BTEX, oil and grease 3 dams|-—
Microbiological Total and faecal coliform bacteria 12 Points|Once every 6-month
3 Dams Mai Nefhi, Toker, S.V dam
3 Treatment plant Mai Nefhi, Toker, S.VW.T.P
3 Pumping stations New Sembel, Denden, Mai Chehot
3 Reservoirs Tsetserat, Monopolio, Hazhaz

it WRD % B K Y FH A HIERL

UL, EBSIZIZ, £ 1FH 4 4 2 (Mai Nefhi. Toker. S.V. Adi Sheka #' &) & 3#/KiET
LEmBIN TR, £ 2—3—2 9T AMOKEMRERRE, £ 2—3—3 012K
WBRK D KB RRAERE R %2 T,
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x 2—3—29 AFHMOALHOKERERER

Standards
July. 2013 May, 2014 Sandards |
Parameters .
. . . . for Rivers | Drinking
Mai-nethi | TOKER SV | Adi-shaka | Manefhi | TOKER SV | Ad-shaka Water (0)
Turbidity (NTU) 35 33 35 332 212 - <10
EC 254 273 280 263 265 296 279 268 - <3000
PH 6.78 8.31 843 843 83 823 821 178 55-9 55-95
DS 170 1829 187 157 159 198 186 179] <2000] <2000
Total hardness 100 160 112 110 130 124 115 108 - <600
Total alkalinity 63.9 212 72 76 110 80| 104 122 - -
Coliform bacteria many| many| many| many| many| many many| many] _ <20000) Nil
Hidt : WRD
®& 2—3—30 JIEHORAKGFULEKDOKEREREE
HiL © WRD

AWM OKEREN D ARE EORBITRZ T by, 7272, e 7H L 8HICH A
TAPNIZ AR DIWEAVIA IR, 7K T I VBN RN 2 L2 K DTN TOE D KD 544 78
INTWVD, LinL, ZOROX AW, XIXHKG TIIKERENEBS N TN 2N, &
<HFETETWARY, s, ZORHOEAKKE LT, ITRIIFENDOZ 712 ALUM &0 &
BN Ll AR s, EAkEFHLTWD,

HRGALEK DA ERRAT /G R & Toker K & SV #HKE T, RIGEARESNA TS,
B2, SV KRG TR, EEERGEARHINTEY | @YREREANFEmS LT
ZEWGIND,
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2—4 REBE#HSERE

BRELISA T 2 S FHIC OV TR i d (IR = MERTIC > & . EICHIROMER) &3
fi L7z, REMIZLL T D &R,

(1) FFadw] - B

1) EIA K OBRBEFFRA]

AK7ZayYxzl MZoWTIET Y= hOZYEOEREITo TVWHERTH- -7
W, HHMIFHE YR, BEFREIIEBINLTVARY, TOH, EIA LR— FMEIIERS
NTELT, FFBIIEIS LT,

BB, ZHEETICTRICTY MU TICET DREFB A FHE O kiR Fhi s FHE
%ﬁ‘o

- EREERDBREEDO R 7 B ENMER ST RIZERALIZ L TR0,
19994 3 ARATD [EFERET ¥ A A M Thix & A KF 4 (National
Environmental Assessment Procedures and Guidelines) | (ZFE-3& | BRETHi & 2%
b,

- IEE X FEMER CIXEM SN TV, A7 U —=2 77 4 —KIZHEV, Project
Screening % % jifi L T4 Zoba N DO BRELHITIRHT 5,

- BREATIVIZA-B-CO=ZBERETHMIL, CIIEREEREDOLIER L, BITRE
#F{fi (Environmental Evaluation: EE) @ S 232 % | A 13 B 55 25 (Environmental
Impact Assessment : EIA) OEENLE L INTWD, 7ok, 17 3V BOEHAIL,
AT — 7 RNV E—HFHHIC SN LT BT, FERERERE 23 BR B AT 4 2 R 2

(Environmental Evaluation Questionnaire : EEQ) % {Exk L. BrEiJ5AHIC EEQ % 2
H U7z E TRl R E S b,

2) MR~

AFHERF A TEAARER S TRV OO, 7y =7 MHEMAETIC EE & EIA %2 Fii
THZELERDEE, EROLBY AT =7 RN A —OFF S NN SLIETH D=0, Hillk
FRICEY) Z2FHA ATV, BEEEL ZEBMHAL D,

(2) 5%

D KRKH

HEEICH N > TS 3ODEKE TIE, BN A2 VB AKX Kb &
EHEALTWS, BIE, lHEH AT AR —RAZT 1T BRI L O Eo b B
ANTWEN, HBEABRORBEZE L, ZLEHOHEE L LZEEMOBMELZIT I LEND
éo

Fric, DIATHESRTEA L T % Mai Nefhi k5513, SHNERICHERZ R LN L, B
B LR/ nEL R 5IE EfERRIRETH D, @RIZREREANZRES, RO
EXRORGEORAZ £ L, EOREREARZIFEEL TS ZEBMHATH D,
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BB, EXBEEICBTAEENYLEO LB LS LR ERT S E 05 AICE LTt
TR L EIEEEE THAEZT > TRV DARHTH D,

2) KE

PoKEREZRTARRTY M 7 TRHERMESNTE ST, BV ET D4k
K@ SS, BOD, COD, pH % DI H MNHEAKIEHEZ T E T 5 MO0 T, BEICITARPIT
b, 7L, D RZ 7 MNRToH 2 [Eritrean water quality standard (Draft) Aug, 2004
WX ~OPEH R EN TR ST Y, pH : 5.5-9, BOD : 30mg/t LL ., COD : 70mg/t
PLFERHoTWND,

B HEHESNTEAKEIZX T HE=F U o TIEE TV RN 28 BLIR O K& 23 [ Eritrean
water quality standard (Draft) Aug, 2004 ] D HEHEZ =TI AHATH 5,

3) BEFEW
BHREY ORI HOWTIEIHABICE TEL o 7z,

4)  BRE - REH
B c REFEUEN Y N TICHFEET 2N HOWVTIE, HBEICEL o7z,

BB, BEICODB > TWAEEIEHRIL, THERENO+DICHERRH D -0 E - IEE)
FEDAE U TRV,

5) HUERIET
BREOAT B Y =7 MZBWTHETKDORAS EFIER0W 20, MBI FIZRAE LRy
LEZABND,

(3) HMWERE

1) fREX
Bk & BIREXNIITIRBEB SN TN, 70y 7 FOERIZ L HREX~D
A IR TSN

2) AHER
Khiix & HAERRICEELZ RITTMEICIEFREB SN TW AW, ey =7 hOE
IR DAERR~DEEIT 2,

(4) HoBRE

1) FERBixR

FEENAEND SV KGO FBUER 7210 W B THLOfER P LETH 208, BEFEHK
L OJE K 300m O LHUIETEIFTA THY | NPOBERERDBIMF SN TV DHE CIbEE
te) IIHERRZ2WED, FERBEIZAE L2V,

2) /R - A
FEEMNEEKE LTHWAKEEART DY =7 MG EHRO KRN R D0, 7udx
7 NN EZ DEROAETRE~DEEEIIFERE Z b,
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3)  XAbiEpE
AK7vav=z7 bOoXRET LR CEA, HAK, AR (HTICEEREE, R
BT,

7212 U, BAKEOEF LT A, HNICIE 1940 4 LLRTIC BER S 7= B s iy 7 i )
MENTZD TN DICEEBORNRIZEE T 248085 5, £7-. Adi Sheka % A7) 5 Beleza
A AETOEDXOBAKE B 7km) X 1940 FELIFTICA # U T HRK IR EHICEE L
HOT, BUESVEKGOEKKEE L THEAL TS, BRMMERHLbOEZ X LR
Lz, WETE%2ERT 5 HA 13 MOLWE OBRESHICHIRT 24BN D 5,

4) F#
BB~ KT TEEIIRIC 20D,

5 DERME, ol Rk
DERE, FERBEICE 22 BBITRB R0,

(B) ZF=ofh

1) THEPORE

RICARZ vy =7 MaF LISy, THEPom% BEE. IRE, @WK, BEE, JE7 X,
FEHEWE) [T T HREIINETH D, 272 L, LHFICKY BREEE (EBR), 2R
FBICERBIRBRERNEEZ LN D,

B, FEBR%E T n Y/ MEDLDEBREICH LTE, BEFEENPLEATH D,

2) E=XVUT
TALERE, THICKDIGRTE, RENBZONLHBIIHT 2 FEMEEOE=21 7
RIENILETH D,

(6) WER

HIERB D BREE B~ D BT e Wb DD SV HKEG )N B B~ 5km AT IS 485 (L B %
DRRFT STV 5 (Adinfase 8L (LBAFEEHED . SR LPEAKIC & 2R E O BN BRI
L7, HEKEEFIEIZOW T Y MY TIPSR T THL OO, Z O L PEA A
KT HTETHY ., SV LOKEFIZITHELELRNTETHL, =V MY 7B
X, OBK & e D MU HEKR T B 5 G SUTHE KR iR 2 55 L 72 W IGA . AEHE % 58
AILeWHETH D,
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2—5 KEEFARUVEHRNSVR
2—5—1 KEETHOSME

(1) 2015 F-DETEKT

IFEIE L) FIEDIC K AKARE, 2) KRG ORIKT, 3)EK « EKR T OESD 50
WXL X D EERREREHIIR, 4) =8I X 2 EmREMGIR, Zic kv, HAENLTHNIC
EARENDKEIFZAF T 1 H T 18,000m* B I £ > TV D, RIC TS HIFINEL 24
AR KIS AT RE & 72 o T2 A D 2015 4E N D E KB E 2K 2 — 5 — LITRT RO &

WCHERE L 7=,
£ 2—5—1 20I5EZNBHEKEEFIOEH
THH ESGE

1) &K KA M # 2—3—6I1TT XL DI, 427,429 + 6,900 = 434,329

(7 A~ F iiN+Daero Paulos #1[X)

2) BlE KA A 2—3— 2R T Lo, BIERERERAKNRITK 35
FANTHY . KK A DD 80% (348,669 N) &9 5,

3) BLE A K TR KIF AL AWSD (ZHEFR L= G5, ¥ L LT50l/c/ld &5, =
OEAEITT 7V hEECTOMEE LT . 24t o &
BEbhb,

4) faKEAERK AR (7 A~ 1) |AWSD fa K — B 2 %% 98% & L (AWSD IZ X %),
BAEAKER 80% % FR< 18% (77,800 A) Z #a/KHAG KA
A& Ly,

5) fa /KRG AR A O (B HEATI5) F* 2—3—6IIRT LI, BUM%E 44,000 A0 55
mmoA@w@#mmi@mm%x FTTCWD EHEES
NHZENL, BIEEEZ 60 ERTE LT,

6) A /K HLAG 7K T DGR IF EAL AWSD |Z g8 L 7o 5 5L mmmk?é
WRAKEAEKDOEE, KEBEE THEMRITILERD Y,
15 l/cld BBEBREEZ LN D,

7) EH K EHERKOBIIFERKOELEEHTHEEZ NS,
Bt > TFS TOXEBMKFEETH (2010) DEIZ (4 EID
FRERAKEZEE TN/ FS TOFRREHAKEZEZE T (2010) )
RAH T CEET S,

8) Ik =% FS /5 & I K E BN KD HE RS 72 SN -84 TK
K$MSWﬂKﬁék%ELTwéo:®tb\%E
HIRAKR 33N L HETET D,

L A

(2) 2020 4E, 2025 FEDOFEETH|
FFE 2015 FEDETEKRTFE A2 L1T, 2020 K DN 2025 FD/KFEEEFK 2 —5 — 2|12
oL EITHERF LT,
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x 2—5—2 20204, 2025 EOKFEEFTADEH

HH

e

N INE

MAKKIALD (7 2<ZH 13 X) O A DI 2008 4 :
410,876 A, 20154F : 427,429 AN Th v . FEHINEK T
0.57% T %, 2020 4F J O 2025 4ED A 13 = D4R
M=% 2015 D AN AIWZHEM L CHERH T 5,

2) Bl R AR A D

2015 FRE LD 80% (BLIRG R O TERLE #6/K A 1 3R)
23 2020 4E, 2025 4EICITZ N F R, 82%. 84%IZHEN
TAHELDET B,

3) BLE i 7K T oD #& K S HALAL

fa KRB CF¥) 50 1/c/d) 3ZED LRV D LD,

4) fGAKHEREAKANE (7 A~ TTHA)

AWSD #K—E AL E 8RITEDLLRNE D&
L. FUEFAKROBEMMZHE, FKREFRAKN DX
B4+ srb0E45,

5) A /K HAE KN A (E D %)

JEDFE DO FEKBAE KN D ZRIT 60%DFEF L9 5,

6) a7k B K T D KR B

2015 F LML < 15M/c/d &9 %,

7) EBHK

015 4EDWHEFERA L L LT, FEMHKEEDOMH
B L T 20945,

8) ik & 2020 4ERFASIE 2015 4F £ A < 33% & L., 2025 4R
MTIEHRER T DR AKE NS ORAKIZD N D
LEZONDID, BIRTI%EB L 32% & 75,
i - B il
2—5—2 FEHETHRER

LFREFTOTFBETFNFRELEK 2 — 5 — 31T, TETHOFEMII T BE L 4-6) 1T,

£ 2—5—-3 KEEFAHKR
2015 D 2020 4E 2025 4E
BIEKEE BETH BETH
BELH
Fa/K XK A O 434,329 446,744 459,513
AWSD #i 7K = 98% 98% 98%

B kK 80% 82% 84%

FA K HLAG K 18% 16% 14%
wARAND (BLERAK) 348,628 364,557 386,285
¥k A O (K H AR K) 77,797 75,026 65,359
1A 1 B#KE (BEHK) 50 l/c/d 50 l/c/d 50 I/c/d

o (EAKRERK) 15 l/c/d 15 I/c/d 15 I/c/d
KEEETH

ek (B4) (m®/day) 16,506 17,347 18,356

FhREK (#6/KHE) (mP/day) 1,566 1,508 1,402

EHHAK (%) (m%day) 4,511 4,723 4,998

EBAK (FaKHE) (m'/day) 411 431 456

A (m®/day) 23,054 24,009 25,212

TRk 33% 33% 32%

AKEEE

EARKEE (m®day) 34,412 35,834 37,076

S.V kR (m®/day) 5,627 5,816 6,456

Toker ¥ /k 35 %4t (m®/day) 15,498 16,189 16,409

Mai Nefhi k35 %% (m®/day) 13,287 13,829 14,211

A A R il
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2—-5—3 KEHNNTLA

(1) 2015 FFIB1EKTRE & 2014 R HEHG S50

2 —5— 2 TCHELX 2015 FFOBEKTEL 2014 FOMAEFER (£ 2 — 3 — 6 1Z5E#
DEEKRIGIND D 2014 FEOEKEEZ L HYVITHRE L2 D) 2855KERHE D LIl
THEEL 2-5—-—4DLHRD,

® 2-5—4 2015 FDOBAEKBEE 2014 FHRHEEHEDNT VR

Stretta Vaudetto Toker Mai Nefhi
K5 R KGR | HAKRG R
2015 FEEFFEAKE (rn3/day) (A) 5,627 15,498 13,287
2014 H- D ¥ AKALHS 255 (rn3/day) (B) 2,073 7,508 8,665
(RGN D DK E)
ERNT R (B)/(A) 0.37 0.48 0.65

A O R il

ERRIRT L DI, BEAKRGRH E BIGFEEIIEBEKRTFELZ TR->TWDH, &0 bit,
SV KGRFICEB N TUIBEFTED 4 BILL FOMFE LN TE TV,

(2) 2020 4F & 2025 4FEDKFEE L i FE
2 —5— 2 CHE L 2020 4F & 2025 DO /KBETRME & K5 KR OHAGEE ) &
T HeE 2-5—-50DLHTh5bH,

R 2—5—5 20204, 2025 EDKEEZFTH L HBEEIADNT VR

SV Toker Mai Nefhi
K 55 R HKRG R | KSR
2020 4= 1
KB (m*/day) (A) 5,816 16,189 13,829
BETE MR 28 U~ E VI X 0 Sk
e i cE D Lot o72 | (B) 8,000 18,000 20,000
i DM e Aa he (m*/day)
K & DOBUK AT ER (1) (©) 8,770 16,040 17,360
FAENT LA (B)/(A) 1.38
(©)(A) 0.99 1.26
2025 4= 1
KFEE (m®/day) (A) 6,456 16,409 14,211
BETEMiR% 23 U A~ E VIS & 0 Sk
HEN i cE D Lo co72 | (B) 8,000 18,000 20,000
Bt Db fawe (m®/day)
KU & DOBUK AT ER (1) (C) 8,770 16,040 17,360
Ft 7L % (B)I(A) 1.24
(C)/(A) 0.98 1.22

KRS OBUKATHERIZOWTIE3 — 1 — 1 &K,
Hidh . FRAM

FRUCRT L DT, 2025 AEFE TOREITK LTIt BUAFMEs & 1 9IRatae /)i % Tl
SEDHZLICEY, T DI LB HHETH DL LER D,
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7272 L. Toker /K% %M. Mai Nefhi /K5 RHANZ DOV T, KPS DOLUKATREE A
B LR (3—1— 1), BUKATEREDNEKG O Y YIRRFEEN 2 TS & o &
ESNTz, ZDO7=8, Toker HKE A H. Mai Nefhi HKERHD D OMEAE AT RE B IX KR
HOBUKFRERE N EIRE 725,

fit> T, Toker H/KGRHLITISUNTIE 2020 FFLLRE D KT ZIFMEAS FTREE 2 BNl D Z & 23
THEShD,



T Y R Y TET X 7RGk B a2

FHIE EFHNEDORE

3—1 HEBLSWGHEZELLTOZYE., BHHEEDOKRET
3—1—1 MHoOmESM OKJE., )

(1) KR (X)) OBUKAEER

Asmara Airport 5 S @LHIFT O 22 4E[] (1992 £ ~2014 4E) ORET — & b, FE M E
1$419mm Th 5, ZOHEEEICH X LICBITHBUKAIREELZFRE Lz, fiR4E£ 3 -1
— 1R T, GEMARFHBEICHOWTIIABEE 4-3) 22 K,)

£ 3—1—1 FBALIZEITSEUKAIEER

BB R L% BUKTT8EE (mi/B) FATEEE(M/B) HE

Vall Gnecchi 150 0 REREAF-RETHER

Ela Nahib 0 0 RERFEAF-BECTHER

Stretta Vaudetto 440 0 ;Eﬂfild)iﬁ?;i%l.\lliﬂl?k_l REED

Stretta Vaudettoi# /K15 Rk £8
Beleza 730 0 EEC(EHtt) EAS
Mai Serwa 2,350
8,770

Adi Sheka 6,420 EKRDT=&. REAIZ2h A REELE

Tokeri% K5 R ik Toker 16,040 16,040 F 1 4E R K E500mmAN 541 9mm|Z
EELER. HEFOHTHUKE L

Mai Nefhii§ K35 R Mai Nefhi 17,360 17,360 TEHEET D,

HHE « 32 A

1) Stretta Vaudetto /K35 R #%

Valle Gnecchi # AIEFEFEH SN TE 6T, BITEREMAKFHEHINTWD, 0,
Beleza # A X EEC 2N K EOMAK LM L T2, BIZ SV ¥ LTINOHERE +3%
<+ lFKEEZALTHRY, ZRHDOZ END SV HKEREOKIFRE LT, Mai
Serwa ¥ A& & AdiSheka # A0 B OBUKDBER EB XD, 2 DD F L0 b OF|HATREK &%
8,770m¥ B L #HEET 5, ko T, HAKEES 8,000m* H D S.V ¥ /K5 D #% BIFL 13 %22 & f|
Wid 5,

2)  Toker ¥ /K52
Toker & A9 6 OEUKFIRERIL 16,040m3/ H EHEET A, W, REFYEEOFE LY &IX
500mm/4E & L CEFE SN TWA =, Bk oy /KEE /11% 18,000m%/ H & 72 > T 4,

3) Mai Nefhi & /KIEZH

Mai Nefhi 2 2755 OBOK FTRE &L 17,360m% H L HEE T 5, M. iREFYEEOFE L &
13 500mm/AERL e LCEFE SN TWA 72, Bl D% /KRE 1113 20,000m* H & 72> T
Do
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(2)  EH#AA
1) BAEOH

R L B, ATRE

HAE, AsmarafiN T 1A M4BRERBEESLTWS

Massawa ifi ® Hirgigo KB ET (22MW X 4=88KW) & Asmara ifi ® Beleza :k J) 38 T

(MW X 3=15KW) 7

Th D,

LENIPMEEEINTWS, Lo T, &K 103MW D FEJJAEFEN Al RE

BITE, Hirgigo K /1R EFTIL 4 DOFREBEBEON 2 DPBEEfiFH T 44MW LB TE TV

fil]\o
1/\72[/\
Wiz,

LR 1eN
RAEDE

F7-.
KIIFEERTIC

L b,

PR 2D &8I T
AHBRICEBTHR TS HTET,

4%!% X 80MW LL o

Beleza X 13 BT H 3 DDOREHDON 2 DR ESfFh T 5EMW LR ETE T
EHEY 65— 70MW H&m SHTWBR,
FHE I

49MW L 2MEBES LT W

ELTWS, EiFdhoREKIILT 2, 3

LR & @&%éhé ETRRENh D,

FHNH D EEZ TN DH T2, 2016 441D 21X Hirgigo

3 (23MW*2=46MW) DO 3FEME SFECO (TEAEZE) i T. TR+ 5
%fﬁ?%éoiof%%@ﬁ%%xﬁu 80MW % 8z . FFEHE

1% 99MW (it 7% 1

77 149MW)

L, AAEOEGERRETH LY M) 7 TiT, xNTN—V&%ﬂ&&5?4~€

NVOREADRREETH S -0, 24 KR TE o0& TH5H, £ 3—1—2IZFBNOF
EEEE A RT,
£ 3—1—2 BADFELHEKE=E
BE 77 25 i SAEEE | 201554 A% 20164F 20164 L%
Asmarafi D HEFHl 60-70MW 80MW 80MW
EE 23MWk2E
s . 22MW*4 £ 44MW
Hirgigo X IR EFR (R (LT ) 66MW (2 E () (ml_ﬂ%kléiﬁ) 89MW
JT E
” . 5MWk3 L 44MW
Beleza X IFEFT (R L) 10MW (QE D) 10MW
=H 76MW 49MW 99MW
Hilh : EECe 7 U > 7% b L ICHHAEMER

2)  KiEME D E S EE
BB L DEKR L T OB L. Toker # AZBRWTAEL TBEIN TR, &
KGOBEFMAZ2E 3 —1 — 31TR7,

#F 3—1—3 WT.PREKSR

K #EKR T B E iR ERER (201554 8)
SV 108FRS/ B (18 D KR Fi54E)
Mai Nefhi 18RER/ B (28 DK Fi8fE)
OFERE/ B (28 D E KR TigiE)
Toker BKRF(Fo—EILRLD) EOBBFRMRLM
BEITEAL,
H B A
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Mai Nefhi /KT ICEBIIRH D . Z 2L EHAMRNEINN TV B 72 24 B
L TWD, UL, SV EKGOBERFHEIL, &4 L5005 OEKAK Y 7 OBERFFIZH
EELX N DT 10 B & A,

HHHM & 72> T D D1k, Mai Nefhi /K35 & Toker % 5T 5 M. F DK E it 7% O
BARIL., BFEICOHEEESNZ OBEBIRREINTWSHID, BHRERICIZIZEBRT
BEAL v FEULND,

Beleza ZEFT /> 5 Mai Serwa # A & S.V /K35 & Toker 7k @ 3 gk T 1 A D AR
& Adi Sheka # A ~OEHFRA H¥RAUE, BURICIBWTH N E T 24 BEREH] O 2K 17T
B L%, GEMIIfMBREER 4-4) Z2PR,)

Higt s A
K 3—1—1 [HEMICHEINLELERKR
3—1—2 XZ#Eeert Gasx®iE) Ot
(1) #F=
KB ER L, BUK L72BUKZ @8 B L F NS EES IR onbd Z ik - THI

wf%@%ﬁﬁ%#%ﬁﬁéo%of B KGR & BICTBUK~ELK F TOXKNERR N %
NENEY 7RREIZ 72D K ) e B setE 2 Rt LT,

HOKRERRIC OV TR, 2 — SEIOREFRIC TR L 2 ITHEF AT R & bR O
BE) & M ANRRETREIICIEIE 45 2 LT LY 2025 F E TOFEITM T Z L Bk D 2 L &
feRd L7z,
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PEROKFERICHOWTIX, KEFICEENTWAIRAELZERT S5 Z L1128V FEREE I
RN Z & 2 E RN I TSR L7z, EMAENTIX FS TOEMT — X 1245 Bl 2025 4
DOFEETRFERZEH LIT o 72, RN OfE R EE R 4-7) (2”7,

LRI, KGR D & oMt GRMICHT DKL) 2mat LR E2RT,
(2)  Stretta Vaudetto 757k 33 % 5%

1) HoKbEsk
BEEAEKIE, 7oy 7 Bah, ILEMITHEMZED U U 256, A, ki
LR E LW O HRERTALELRDH D,

- MAEOE (TRHNDOEE EHAA—HF)
- BB AN LR RERE (ALUM) EEAREEDO U B
- TR FALER f Rk (PLEH) o B R
- T7uyIBERMOT 7L X =D U NE ]
- EHOHEKE E ANV T DU e
- Al e oK — R o T AL R
(Aiaph 4 Ak + AR o S+ =7 T a =R T KR T R T AT AR)
- RO A —Z B £
- B RmE Y
- HEAKALER Jifi 5% 0D BT I A R
- BEAFMERR DR & T O ER

2)  HUK K OVRS B K it i
AKRMOMEHERZM 3 —1— 21HFBT 2,

AdiSheka & /s %vity)
B/KE(Pump) Stretta Vaudetto
MaiSerwa & Ly #oKiE ﬁm%ﬂ%(%mp)
Bk T
BKRU TR %ﬂﬁ(mmp)

BRI

mREKEMR

i : A
3—1—2 Stretta Vaudetto F/KISRIHDFERIER

BHROE TR OB EMESIT2 -3 —380nE 2—3—20IC@#HEO@EY THY .
FHICKLT B2 DEENEEZHR 3 — 1 — 412577,
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%= 3—1—4 Stretta Vaudetto R THOEBFAE

it %

YL & B D b B

BN

Adi Sheka & LD E KR 7 i %

2 BORCTDIL 1 BILIE
FRLEBICETRN VL,
FRH R R T AL,

B K X T A R IS BT T H DI
FEO N — 1k (R DI R R
VTR RRE 20m BT A ERHD
Te¥b | AR 7 R A A4 ST (B A
B

(Q=300 m3h H=60m) x 2 (1w+15s)

Adi Sheka & L7035 DK 38 145 3%

KM RX O R 8km (XL H
JEICEE R ENTZBAIK K Lo T
B, KK LR ALY
AR 2 0 A IEUTE KRN AN T
T 5, FREHF 6 FTDOR RV
IZERLL TR, K=
V=R DHIE NS D,
INOMEE RS 570121
BHICERTIHLERHD,
F72% 2 11km @955 2km 1T 40
FELLERNCEER SN T ARA
NMEDRFESTRY, BHPME,

B 7k % 8km [X[#% DN300 ¢ DCI
BT,
AS % 2km X [} Z DN300 @ PVC
AT,

7oIZUBAK IS X 70 - EMERF S AL T
ST TuK I FE B OEKEE TH

D, BELLT 55 A 1T UM TN
ADIEL,

Mai Serwa % LD E KR 7 g%

Mai Serwa & L5 0D 3 K & BR

WORR L F 1ML TRKL
THY, EHEEHPLE,
K L 40 4R DL B RTIC R
SNIT AXRANETHY , B
MILELETR > TND,

N T h % S
(Q=130 m%h H=61m) x 2 (1w+1s)

T DCI DN300 L=2.7km

S.V ¥ KD
KR 7 Jii i

EKRR T BRI IE TN
LL Wb, (R7 1 BidEkix
TS WD)

BETE 8,000 m®/day DUAEVITE
bR TR T EHTH
(170 m®h x 93m ) x 3 (2w+1s)

S.\V EIKGDHD

Hx9 %5 New Arbate Asmara

PVC % DN250 % 1,340m Hax

EAKE B Reservior ~ % /K & ¥ & #r 3%
THMEL,
Hd 7k HoKEOBEENIE L7-% . Z |New Arbate Asmara Reservoir
DK K~ )72 B K (24 15 | (700m°x2=1,400m°) H7ik
MIELK) 2479720 121X Bl K L | FS T 1,000m® (3HEfE]) L LTV 5
DD MEL, D HAKHKEEEZ 4 R ST
Do
Bl AR A Bk A% (Primary network) I3 |FS TIZZ D =) 7 TORKAE O
1997 - LAREIZ PVC A B IC S 0T | G 133 E TV R0y | Bk Bid
ERTna, KA DO PR AT PVC &
D250 %% 200m #i%,
Bl ok 3244 Secondary Pipeline (Z#F5 G1[2020 4F £ CTOH A KB 450
B 900m o TN D, ko BEJK % 9,000m K NEF5E
PR OT- DO A8, [900m T DI :
PVC % DN150, DN100, DN75,
DN50 #4 L=2,500m
BB (Bk A& Te) 450 {8
Z Ak 5
i AR
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3) MEShDEMHZR
MESNLBMEZIRZE 3 —1 - 51277,

X 3—1—5 BEINIEEDHE (Stretta Vaudetto EKIERHH)

B Al Hfite (2025) e i 20
KR 177,336 KR 192,873 %K AR : 15537 A
rafa ki (KGN OO R | ik E (FKENOOR | LAY D EKE :
Y95k ) 2,073m%day FEJEAR) : 6,456mday | g 15 Jit.=> % 50 lit,

BAAKE ¢ 4,380m°%/day #4
PG 7k = > 24 BERTHG K

HA B« A A

(3) Toker /K5 %%k

1) Kb

FRAIEEE S AT L2 HEE L TH, 24 R OB PLETH W BEOE S HFH TIE
RIER TV RV, 7o, DIEMER L TV kIR RBARBZ* DU BV IZB N T
Atk TH D, LT, BUEHEMA L TODIERT AEAKBLRES DI EPREREHS
A%,
HEB ¢ ¢ VIR A

R AR Ok & RERIE) ZEMMICHf L, £ JICEMEREZE LD 2 LIk v RIEEHRERT M) v L%
LT %,

2)  BUK B OB K Ji %
KRMOfExHER A2 3 — 1 — 3IZHBT 5,

HREKER
Tekor i ;

. -|azhazEE7KLi’, onopolloé?K,ﬂ
Toker & Ly K35 P £k B (Pump) °

e m B TR ) DendenRL JFr
wﬁﬁwump) ? ? _®—
SR T setseratBit 7K ith
BKA TR MaidhohotqR> FFr

HA B« A A
3—1—3 Toker H#/KIGRMHDEERERK

B OFHE KO EESIZ2 -3 —38i0nFz 2—3—2 3 ICLHOEY THY
FIUCHKILT D72 D DFENE AR 3 — 1 — 6177,
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% 3—1—6 Toker R THOEEAE

it %

L & i O a6 B

B A

Toker & LD KR L 7 i 7%

BE, R 7T 4—ELr=
VIOVIRUTTHY, R
DIREE EFH- | REHE & R
K7a7-H .1 H 10K LANE
HRCEAR,

TR T BT —H IR
CANTA M,

(Q=990m?%h, H=235m) x 2
(1W+1S)

T HE RS BTR,

Toker & 205 0D 7K A 1

FricHERL

Toker /K DR 7 Hii g%

FrichiERL

Toker Bk 3036 D EKE B

FricHERL

Aid 7K

BEFED 3 DOE K AT EF
e L, SBLE - LT
HIXLETRBTIVLERD
DIE, 27— RIRES O
CENE LD ABPEL
<, fEICkDIRAKRBE L IZ R
WTHDH, TR HE KM
NHOEKE S EH T 5
VERHD, FS TiX 3 KR
ELTWDMN, Tk K
BEZARHET D,

Monopolio Reservoir :

BETF A, ek (350m3x2)
JE 34 B K 4 #E i DN200 x
400m

Tseterat Reservoir :

BEAFI 2. #rak (575m°x2)
JE 3 R K 4% B i DN300 x
400m

Haz Haz Reservoir :
BEAF 2. #rak (575m°x2)
JE 31 B K 4 #E fii DN250 x
400m

B K A

T BLBA 58 DX~ D B KA
}E{Eﬁ ZJS‘L[Z\EO

FS IZ&-D =T 6 o Fr L B
FEHIX ~ PVC & DN300 x
4,320m, DN200 x 7,470m %
FER,

Bk

Secondary Pipeline (Z % 4
Gl 2% 1,100m #->TW
60

BB D120 DG HER B
‘,Z‘go

2020 EETO B MG KB
1,100 ff, fid/K%& 22,000m X
WE/ME 1,100m EHF o=
o
PVC % DN150, DN100,
DN75, DN50 %45 L=5,800m
K FRAKEM (BEKaGET)
1,100 {#zfik 5

HHE : 32 A
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LERREDRH 722 L5, Urgency A: The countermeasure that can be commenced immediately.
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&R 83—3—1 Issues and Countermeasures (Urgency A) (1/4)
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| 3—3—1 Issues and Countermeasures (Urgency A) (1/4)
Facilities Issues Countermeasures Effects Urgency
Components | Necessary Resources
Raw water storage |O &M Conditions
facilities (Dam) Human [-] |1.2 Thereisn't an engineer for - Recruitment of an engineer - Engineer x 1 - The management of each water A
resources O&M of each water resources and |- Purchase of a vehicle of - 4WD Pickup or Motorcycle x 1 |source and dam is strengthened.
dam. management - The management of preservation
of water source is strengthened.
Preservation [X] [1.3 The preservation of water - Recruitment of workers - 2 workers x 5 Dams - The preservation of water source A
['Y] |source (patrol and cleaning etc.) - Arrangement of a daily report - Training of daily reporting is strengthened and information is
isn't managed. - OJT of the daily reporting shared.
- The water quality management is
strengthened.
Recording [X] |1.4 A daily record of the dams - Arrangement of a daily report - Training of daily reporting - The O&M of facilities is A
about checking and repairingisn't |- OJT of the daily reporting strengthened and information is
kept. shared.
- The cause of a breakdown and
leakage are clarified and repaired
quickly.
Water quality  [X] |1.5 Water quality test (turbidity, |- Purchase of water quality analysis |- Training of water quality test - The water quality management is A
[Y] |pH, electrical conductivity etc.) is |equipment - Water quality equipment strengthened.
not practiced at each dam. (turbidity, EC) x5 dams(T OKER|
ADI SHEKA MAI SERWA SV,
MAI NEFHI)
Water treatment |Physical Conditions
facility Chemical [Y] |4.1.1 (SV. WTP) The chemical - Replacement of alum tank and - 1000L chemical tank x 2nos - Turbidity is improved. A
mixing and mixing and injection equipment are [providing gravity injection system |- Pipe laying to 4 receivingwells |- Workload in the filter is reduced.
injection out of order for a long time
equipment 4.3.1 (Mai Nefhi WTP) The - Installation of a chemical tank - 1000L chemical tank x 2nos - Turbidity is improved. A
chemical mixing and injection for alum and a injection equipment |- Pipe laying to the receivingwell |- Workload in the filter is reduced.
equipment are out of order for a - Dosing pump % 2nos
long time.
Filter [Y] [4.1.4 (SV. WTP) Back-wash isn't |- Cleaning of sludge on the filter - Manpower cleaning on the filter |- Turbidity is improved. A
[Z] |done effectively so that there are |media surface periodically x 6 filters - Workload in the filter is reduced.
thick sludge on the filter beds. - Exchange of a filter media x 6
filters
4.3.7 (Mai Nefhi WTP) Sludge - Cleaning the sand surface - Closely monitoring backwashing |- Safe drinking water is supplied A

remained on surface of filter sand

4.3.8 (Mai Nefhi WTP) Many
breakthrough (holes) are found.

results

Category:

[X]: Information Management,

[Y]: Water Quality Improvement, [Z]: Increasing Water Supply, [-]: Others
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& 3—3—1

Issues and Countermeasures (Urgency A) (2/4)

Facilities Issues Countermeasures Effects Urgency
Components Necessary Resources
Water treatment sludge valve [Y] [4.1.3 (SV. WTP) Sludge in the - Elimination of clogging into the |- Cleaning 5 sludge pipes and - Sludge in the sedimantation basin A
facility sedimentation basin is not sludge pipes and exchange of sludge |replacing/repairing 5 sludge valves |is discharged.
discharged. And several sludge valves - Turbidity is reduced so that
valves are inoperable. workload in the filter is reduced.
Bulk meter [X] |4.4.1 (3 WTPs) There are nof- Installation of inflow and outflow |- SV : ¢300 water meter x 3 nos, ¢ |- The rate of water leakage and
water meters to manage the inflow|water meters. 500 water meter x 1 no non-revenue water are revealed,
and outflow at the W.T .Ps. - Toker : 9500 water meter x 2 and target planning can be drafted.
nos, 150 water meter x 1 no - Stable water quality is supplied
- Mai Nefhi : . ¢500 water meter |because water quantity is controlled A
x 2 nos and chemical injecting quantity is
injected properly.
- The quantity of water supply is
controlled deliberately at the time
of a drought.
Chlorinator [Y] |4.4.2 (3 WTPs) Chlorine gas is|- Installation of chlorinator - chlorinator x 3 W.T.Ps - Chlorine gas injecting quantity is A
injected directly into the clear -OJT injected properly.
water reservoir or the receiving - The healthy obstacle with
basin by the plastic tube without chlorine to staff is reduced.
the chlorinator.
O &M Conditions
Jar test [Y] |4.2.3 (Toker WTP) Jar test is not|- OJT of Jar test - Lecturer of Jar test - The water quality management is A
practiced. strengthened and safe water is
supplied.
Water quality  [X] [4.4.3 (3 WTPs) Water quality test |- Recruitment of water quality - Water quality analyst x 3 W.T.Ps|- The water quality management is A
[Y] |is not practiced at the W.T.Ps. analyst - Water quality equipment (pH, strengthened and safe water is
- Purchase of water quality Turbidity, EC, Total coliform supplied.
equipment bacteria, General bacteria, Residual |- A cause of the water quality
- OJT of water quality analysis chlorine, Jar test) x 3 W.T.Ps problem (filth and agricultural
- Lecturer of water quality test chemicals, etc.) is detected in early
stages.
- Chlorine gas injecting quantity is
injected properly by measuring the
residual chlorine.
Recording [X] (4.4.4 (3 WTPs) A daily record - Arrangement of a daily report - Training of daily reporting - The O&M in facilities is A

about checking, repairing and
operating isn't kept

- OJT of the daily report

strengthened and information is
shared.

- The cause of a breakdown and

leakage are clarified and repaired
quickly.

Category:

[X]: Information Management,

[Y]: Water Quality Improvement, [Z]: Increasing Water Supply, [-]: Others
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& 3—3—1 Issues and Countermeasures (Urgency A) (3/4)
Facilities Issues Countermeasures Effects Urgency
Components Necessary Resources
Water treatment Human [-] |4.4.5 (3 WTPs) Thereisn't an - Recruitment of an engineer - Engineer x 1 - The management of the W.T.Ps A
facility resources engineer for O&M of 3 W.T.Ps |- Purchase of a vehicle of - 4WD Pickup or Motorcycle x 1 |is strengthened.
management - A problem is settled early
because information is transmitted
to the headquarters early.
- Technique is shared among 3
W.T.Ps.
Drawings and [X] |4.4.8 (3 WTPs) AWSD are not - Producing of drawings (SV) - Placing an order with a consultant|- For information to be shared, a A
documents properly filing past drawingsand |- Arrangement of drawings and company (SV) breakdown and leakage in case of
documents, although some of them [documents (T oker and Mai Nefhi) |- Establishment of depository emergency are corresponded
are kept in the cabinet. quickly.
- A future pipeline repairing plan
can be drafted.
- A future water supply plan can be
drafted.
Intake, Physical Conditions
Transmission, Chlorinator [Y] |5.4 Malfunction of chlorine - Renewal of the chlorine injection |- Chlorine injector - Reducing water quality A
Distribution, and injection facility at SembelPS facility degradation
Service facility Reservoir [Y] |5.5 The reservoir at Sembel PShas |- To provide closures - Closure - Safe water is provided A
large openings.
O &M Conditions
Proper O &M [Z] |2.3, 5.6, 6.7 O&M activity|- Training for OM activity - Technical guidance trainer - Life span of the facility is A
according to the O&M manual is|according to the OM manual extended, thus improvement in
not being conducted. business stability and sustainability
Bulk meter [X] |2.7,3.5,5.10, 6.12 The water - Installation of instrumentation |- Instrumentation system for three |- Upgrading of the water flow
flow amount is not measured and  |facility intake facility (Adi-Sheka, Mai- monitoring
recorded - Training on measurement and Serwa, Tokor) and three - Enabling to grasp the water A
recording transmission mains and distribution |leakage, thus enabling to work out
network leakage reduction plan
- Trainer on instrumentation
Recording [X] |2.4, 3.4, 5.7, 6.8, 7.3 Check and|- Training on checking of facility [- Technical guidance trainer - Enabling to establish the proper A
maintenance  record is  not|condition and repairing renewal plan of the facility, thus
maintained properly improvement in business stability
and sustainability
2.8,5.11, 6.13 The pump - Training on recording and - Trainer on recording and database - By monitoring the pump
operation record is not compiled as [database construction construction operation, the proper renewal plan
a database - Installation of personal of the facility can be established. A

computers

- Thus, improvement in business
stability and sustainability.

Category:

[X]: Information Management,

['Y]: Water Quality Improvement, [Z]: Increasing Water Supply, [-]: Others
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& 3—3—1 Issues and Countermeasures (Urgency A) (4/4)
Facilities Issues Countermeasures Effects Urgency
Components Necessary Resources
Intake, Drawing [X] |2.6, 3.3, 5.9, 6.10 Drawings and|- Establishment of information - Recruitment of the personnel - Enabling to establish the proper
Transmission, management technical documents of the|management system with experience of information renewal plan of the facility.
Distribution, and facilities are not being filed and management - The cause of facility failure can
Service facility updated - Installation of personal be detected easily, thus enabling the A
computers quick repairing.
- Thus, improvement in business
stability and sustainability.
6.11, 7.6 Drawings of the - Establishment of information - Recruitment of the personnel - Enabling information sharing,
distribution pipeline is not being management system with experience of information thus enabling quick repair of the
filed and updated - Updating of pipeline information |management facility failure or leakage.
(pipe material, diameter, valve - Installation of personal - Enabling proper valve operation A
location, etc.) computers for distribution control.
- Metal pipe detector, Non-metal |- Enabling to establish the proper
pipe detector, Metal detector renewal plan of the facility and
water distribution plan.
Water quality  [Y] |6.14, 7.5 The water quality control |- Establishment of water quality - Water quality test equipment and |- Enabling to upgrade the water A
control is not conducted. management system chemicals quality of the supplied water.
- Recruitment of water quality
monitoring staff
Common O &M Human [-1 |8.4 Shortage of the technicians - Recruitment of the new staff and |- Experienced staff who provide - Enabling quick repair of the A
issue resources who are engaged in leakage continual Employment of the staff |training to the new junior staff facility, thus improvement in
detection and repair and - Junior staff stability and service level of water
installation of new house supply.
connections
8.5 Shortage of chemist/biologist |- Recruitment of the new staff and |- Experienced staff who provide - Enabling to upgrade the water A
for water quality control continual Employment of the staff |training to the new junior staff quality management of AWSD.
- Junior staff
8.6 Shortage of the CAD operator |- Recruitment of the new staff and |- Experienced staff who provide - Upgrading of water distribution A
continual Employment of the staff |training to the new junior staff pipeline drawings.
- Training of CAD operation - Junior staff
Capacity of [-] |8.3 Poor performance of the - Capacity development of the - Trainer for repair of mechanical |- Enabling quick repair of the A
employee technicians who repair the technicians and electrical equipment facility, thus improvement in

mechanical and electrical
equipment

stability of water supply.

Category:

Hi S

[X]: Information Management,

[Y]: Water Quality Improvement, [Z]: Increasing Water Supply, [-]: Others
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MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY
OF
ASMARA WATER SUPPLY DEVELOPMENT
IN THE STATE OF ERITREA

In response to the request of the Government of the State of Eritrea (hereinafter referred
to as "Eritrea"). the Government of Japan decided to conduct a Preparatory Survey on
Asmara Water Supply Development (hereinafter referred to as "the Survey") and entrusted
the survey to the Japan International Cooperation Agency (hereinafier referred to as
"JICA").

JICA dispatched to Eritrea the Preparatory Survey Team (hereinafter referred to as "the
Survey Team"), which is headed by Mr. Yoshiki Omura, Senior Advisor, JICA, and is
scheduled to stay in the country from 22nd March to 3rd May 2015.

The Survey Team held the discussions with the officials concerned of Eritrea. In the
series of discussions and field surveys, both sides confirmed the items described in attached
sheets. The Survey Team will proceed to further work and assess technical feasibilities of
the requested components within the framework of Japan’s grant aid scheme.

Asmara, 26th March 2015

Mr. Yoshiki Omura Dr. Giorgis Teklemikael
Leader Minister of National Develop
Preparatory Survey Team r ‘ /

Japan International Cooperation Agency

& Z . / .
)7 [4/[f AW NS

Mr.’ Tesfai Ghegwse‘lﬁssie
Minister of Land, Water and Environment
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MINUTES OF DISCUSSIONS
ON
THE PREPARATORY SURVEY
OF
ASMARA WATER SUPPLY DEVELOPMENT
IN THE STATE OF ERITREA

In response to the request of the Government of the State of Eritrea (hereinafter referred
to as “Eritrea”), the Government of Japan decided to conduct a Preparatory Survey on
Asmara Water Supply Development (hereinafter referred to as “the Survey”) and entrusted
the survey to the Japan International Cooperation Agency (hereinafter referred to as
“JICA”™).

JICA dispatched to Eritrea the Second Preparatory Survey Team (hereinafter referred to
as “the Survey Team”), which is headed by Mr. Akihiro Miyazaki, Director, Water
Resources Group, Global Environment Department, JICA, and is scheduled to stay in the
country from 31st May to 6th June 2015.

The Survey Team held the discussions with the officials concerned of Eritrea. In the
series of discussions and field surveys, both sides confirmed the items described in the
attachment.

Asmara, 5th June 2015
% M 29 2% -Wm TR,
Mr. Akihiro Miyazaki Dr. Giorgis Teklemikael
Leader Minister of National Development

Preparatory Survey Team

Japan International Cooperation Agency M

Mr. Tesfai Ghebresefassie

Minister of Land, Water and Environment
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ATTACHMENT

1. Objectives of the Survey
The Eritrean side and the Survey team confirmed the following objectives of the
Survey;
a) To report the findings from the First Survey and the current issues of the existing
water supply facilities in Asmara.
b) To suggest measures to tackle the issues that the water supply facilities face with
and JICA’s possible cooperation.

2. Findings of the First Survey

The Survey team reported the findings of the previous Survey (from 22nd March to 3rd
May 2015) as Annex-1, and explained technical aspects and feasibility of the Grant aid
project “Asmara Water Supply Development™ (hereinafter referred to as “the Grant aid
project”) as follows. And the Eritrean side understood the situation.

2-1 Technical aspects of the requested project

The Survey team explained that JICA examined effectiveness and sustainability to
consider whether the Grant aid project was technically appropriate for Grant aid or not.
From this viewpoint, the Survey team concluded impact of the Grant aid project might
be less sustainable due to the following obstacles,

a) Lack of appropriate operation and maintenance of the existing water supply
facilities
The existing water supply facilities have to be improved in terms of operation and
maintenance. The current issues are shown as follows:

- Due to shortage of workers, leading engineers and younger employees, in
particular, to be engaged in operation and maintenance, sustainable operation of
water services are not provided. '
- Due to shortage of spare-parts and equipment for operation and maintenance, the
water treatment processes are not properly functioning,
- Due to frequent outages of electricity supply, water treatment process and pump
operation are intermittently conducted.
- Due to inappropriate operations at water treatment plants such as improper dosage 5’(’

1 . &
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of chemicals, unsafe quality of water might be supplied.

b) Lack of Information

Water service information is essential for conducting Outline Design. However, the
Survey team could not find the following information;

- As-built drawings of water treatment plants, excluding Toker WTP,

- Records of chemicals dosing / water intake / production / water quality,

- As-built drawings of raw water and clear water transmission mains, excluding

Toker WTP, and
- Updated detailed drawings of distribution networks.

2- 2 Technical appropriateness of the Grant aid project

Both parties agreed that the Grant aid project could be effective and sustainable if the
obstacles discussed in 2-1 are overcome. Thus, JICA may consider Outline Design of
the Grant aid project in case that the obstacles are overcome.

In addition, the Survey team explained that JICA considered proper operation and
maintenance of the existing facilities as the first thing to be achieved by the Eritrean
side. The Eritrean side understood it.

3. Priority issues

3-1 Priority components

Both parties agreed to prioritize the components to tackle for solving the current
problems in order to secure proper operation and maintenance as in Annex-2. The
Survey team explained its opinion that collecting precise data and storing information
should be prioritized, and the Eritrean side accepted it.

The Eritrean side requested provision of the pumps described in items 2.1, 5.1 and 5.2
in Annex-1 as urgent components. The Survey team will transfer the request to JICA
headquarters.

3-2 Potential cooperation by JICA

Both parties understood the importance of technical cooperation for information
management (including data collection) in order to conduct proper operation and

X
Ay, &

maintenance as Annex-2.

Al-15 i\



R

4. Further process
Both parties confirmed the further process as below:
a) The Eritrean side
- To take necessary actions on prioritized components in Annex-2, and
- To submit a request to the Government of Japan for technical cooperation based
on this “Minutes of Discussions” by the end of July 2015.

b) The Survey team
- To report the intention of the Eritrean side to JICA headquarters and the

Government of Japan.

c) JICA
- To prepare technical cooperation on the basis of the request by Eritrea.

End.

Annex-1 : Issues and Countermeasures
Annex-2 : Priority issues (Information management)
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Issues and Countermeasures

Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
1. Raw water | O&M Conditions )
storage 1.1 There isn't a water level indicator at | - Installation of the water - The water availability at the dam is | - Water level indicatorx5 dams C
facilities each dam except Toker dam. level indicators confirmed, and restriction on water (TOKER, ADISHEKA, MAI
(Dam) intake is implemented. SERWA, SV, MAI NEFHI)
1.2 There isn't an engineer for O&M of | - Recruitment of an engineer | - The management of each water - Engineer x1 AorB
each water resources and dam. * Purchase of a vehicle of | source and dam is strengthened. - 4WD Pickup or Motorcycle x1
management - The management of preservation of
water source is strengthened.
1.3 The preservation of water source - Recruitment of workers - The O&M of facilities is - 2 workers x 5 Dams A
(patrol and cleaning etc.) isn't - Arrangement of a daily strengthened and information is - Training of daily reporting
> managed. report shared. - water quality equipment (turbidity,
': 1.4 A daily record about checking and | - OJT of the daily reporting | - The cause of a breakdown and EC) x5 dams
repairing isn't kept. - Purchase of water quality leakage are clarified and repaired (TOKER. ADISHEKA. MAI
analysis equipment quickly. SERWA, SV, MAI NEFHI)
1.5 Water quality test (turbidity, pH, - The water quality management is - Training of water quality test
electrical conductivity etc.) is not strengthened. .
practiced at each dam. - A cause of the water quality - Annual water quality analysis (incl. C
problem (filth and agricultural herbicides and pesticides)
chemicals, etc.) is detected in early
stages.
1.6 There are no drawings such as dam | - Arrangement of the - The remaining water quantity at the | - A survey company for survey and C
bodies and plan of lakes, except Toker | drawings dam can be understood, and drafting the drawings x4 dams (ADI
dam, restriction on water intake can be SHEKA, MAISERWA, SV, MAI
implemented. NEFHI)
1.7 There are much sediment into each | - Dredging sediments of - Storage capacity of the dam - Contracting a construction company C
dam lake, S.V dam in particular. each dam lake. increases, and quantity of water for dredging in sediments

Urgency:

A: The countermeasure can be conducted immediately.

intake increases.

B: Tobe conducted

C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components 1 Effects 1 Necessary Resources
2. Intake Physical Conditions
Facility 2.1 Malfunction/Deterioration of the - Interruption time of pump operation | - Design engineer
(Intake pump equipment - Renewal of the facility is reduced - Pump with electrical facility B
pump a) Adi-Sheka pump station - Increasing water supply and Adi-sheka PS: Q=450 m3/h
station) b) Mai —Serwa pump station improvement in stable water supply | Mai-serwa PS: Q=200 m3/h x 2nos.
2.2 Tokor Pump Station
a) Limited operation hour (10 hours/day) | - Replacement with the - Pump operation hours is extended, | - Design engineer B
of diesel engine driven pump due to electric motor driven pump | increasing water supply amount - Electric motor driven pump with
overheat of diesel engine and - Improvement in financial condition | associated electrical facilities
availability of diesel of AWSD, thus improvement in Q=990 m3/h H=235m X 2nos.
b) The diesel fuel cost is a huge financial business stability and sustainability
burden on the AWSD
O&M Conditions
E 2.3 O&M activity according to the O&M | - Training for OM activity - Life span of the facility is extended, | - Technical guidance trainer A
N manual is not being conducted. according to the OM thus improvement in business | - Trainee
*® manual stability and sustainability
2.4 Check and maintenance record is not | - Training on checking of - Enabling to establish the proper - Technical guidance trainer
maintained properly facility condition and renewal plan of the facility, thus - Trainee A
repairing improvement in business stability
and sustainability
2.5 Delay of replacement of spare parts | - Prepare the stock of spare | - Interruption of pump operation is - Budgeting for procurement of spare B
parts reduced parts
- Timely procurement of the | - Increasing water supply and
spare parts improvement in stable water supply
2.6 Drawings and technical documents | - Establishment of - Enabling to establish the proper | - Recruitment of the personnel with
of the facility is not being filed and | information management renewal plan of the facility experience of information A
updated system - The cause of facility failure can be | management

detected easily, thus enabling the

quick repairing ,
- Thus, improvement in business
stability and sustainability

- Installation of personal computers

Urgency:

A: The countermeasure can be conducted immediately.

2

B: To be conducted

C: The countermeasure needs a long-term approach.

|k EE )
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Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
2.7 The water flow amount is not - Installation of - Upgrading of the water flow - Instrumentation system for three .
measured and recorded instrumentation facility monitoring intake facility (Adi-Sheka, A
- Training on measurement | - Enabling to grasp the water leakage, | Mai-Serwa, Tokor)
and recording thus enabling to work out leakage - Trainer on instrumentation
reduction plan
2.8 The pump operation record is not - Training on recording and | - By monitoring the pump operation, | - Trainer on recording and database A
compiled as a database database construction the proper renewal plan of the construction
facility can be established. - Installation of personal computers
- Thus, improvement in business
stability and sustainability
3. Raw water | Physical Conditions
transmissio | 3.1 Open channel from Adi-Sheka to - It is difficult to protect the
n facility Beleza open channel from the soil | - Enabling to send the raw water - Design engineer B
a) The soil enters the channel due to entering throughout the year - Pipeline (D300 L=8km)
.E heavy rainfall and the water - The channel should be - Increasing in water supply amount
c"g transmission is disturbed every year . replace to the pipelineasa | - Improvement in stable water supply
b) The six tunnels are all deteriorated. fundamental solutions
3.2 Deterioraiton of pipe line of asbestos
cement pipe - Renewal to PVC pipeline - Reduction of water leakage - Design engineer B
a) Raw water transmission pipeline from - Reduction of pipe burst accident, - Pipeline
Belezato S.V. WTP thus improvement in stable water (Belezato SVWTP D300 L=
b) Raw water transmission pipeline from supply 2km)
Mai Serwa dam to S.V. WTP (Mai Serwa to SVWTP D300 L=
2.7km)
0&M Conditions
3.3 Drawings and technical documents | - Establishment of - Enabling to establish the proper | - Recruitment of the personnel with
of the facility is not being filed and | information management renewal plan of the facility experience of information A
updated system - The cause of facility failure can be | management

detected easily, thus enabling the
quick repairing

- Thus, improvement in business
stability and sustainability

- Installation of personal computers

Urgency:

A: The countermeasure can be conducted immediately.

3

B: Tobeconducted C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
3.4 Check and maintenance record is not | - Training on checking of - Enabling to establish the proper - Technical guidance trainer
maintained properly. facility condition and renewal plan of the facility, thus - Trainee A
repairing improvement in business stability
and sustainability
3.5 The water flow amount is not - Installation of - Upgrading of the water flow - Instrumentation system for three
measured and recorded instrumentation facility monitoring raw water transmission facility A
- Training on measurement - Enabling to grasp the water leakage, | (Adi-Sheka, Mai-Serwa, Tokor)
and recording thus enabling to work out leakage - Trainer on instrumentation
reduction plan
4, Water 41 S.V. WTP
treatment Physical Conditions
facility 4.1.1 The chemical mixing and injection | - Replacement of alum tank | - Turbidity is improved. - 1000L chemical tankx2nos
equipment are out of order for a long | and providing gravity - Workload in the filter is reduced. - Pipe laying to 4 receiving wells A
> time, injection system
S 4.1.2 Several deflectors in the - Checking and repairing of | - Flocclation is promoted by - Contracting a plumbing company AorB
o flocculation basin are corroded 190 deflectors adjusting water flow speed, and for repairing of several deflectors.
working, turbidity is reduced.
4.1.3 Sludge in the sedimentation basin - }EZ]:mmatton of c!oggmg . S}udge in the sedimantation basin is | - Cleal?mg 5 s!u_dge pipes and AorB
: A into the sludge pipes and discharged. replacing/repairing 5 sludge valves
is not discharged. And several sludge s s
valves are inoperable exchange of sludge valves | - Turbidity is reduced so that
P ) workload in the filter is reduced.
g . . - Cleaning of sludge onthe | - Turbidity is improved. - Manpower cleaning on the filter A
4.14 Back-wash 1sx}'t done effectively so filter media - Workload in the filter is reduced. surface periodically x 6 filters
that there are thick sludge on the .
- Exchange of a filter media x 6
filter beds.
filters
4.1.5 Water of approximately 1 m3/hours | - New construction of the - The water quality is improved and | - Contracting a consultant company C
is leaking at the clear water reservoir. | filtration facilities and the safe water is supplied. for design of new facilities.
4.1.6 Land subsidence of approximate 5 clear water reservoir

cm is confirmed at the building of
filtration and clear water reservoir.

4.1.7 The structure of filter basin is
deteriorated due to old age.

Urgency: A: The countermeasure can be conducted immediately.

B: Tobeconducted C: The countermeasure needsa Iong;term approach.
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4.3.4 The cracking valve, the
partialization box and the clogging
indicator in each filtration basin are
out of order.

- Cracking valve, the partialization
box and the clogging indicator x6
filters

- Most of valves in the filter basin x6

filters

Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
4.1.8 Most of valves in the filter basin
are deteriorated due to old age.
4.2 Toker WTP
Physical Conditions
4.2.1 W.T.P is operated manually from - Repairing of the central - Work force is reduced. - Placing an order with a consultant -
2007 because the central control control system However, the manual operation is company
system was out of order. effective under current power
supply condition
4.2.2 The Sodium hypochlorite - Study introduction of * Use of the sodium hypochlorite - Placing an order with a consultant C
generation apparatus was out of liquid chlorine generation apparatus is not company
order in 2009, appropriate under the current power
condition
0&M Conditions
4.2.3 Jar test is not practiced. = OJT of Jar test - The water quality management is - Lecturer of Jar test A
strengthened and safe water is
supplied.
4.3 Mai Nefhi WTP
Physical Conditions
4.3.1 The chemical mixing and injection | - Installation of a chemical - Turbidity is improved. - 1000L chemical tankx2nos A
equipment are out of order for a long | tank for alum and a - Workload in the filter is reduced. - Pipe laying to the receiving well
time. injection equipment ) - Dosing pump %2nos
4.3.2 The Pulsator isn’t functioning - Rehabilitation of overall * The water quality is improved and | - 3 Vacuum pumps and equipment C
because of the failure of vacuum equipment safe water is supplied. - Most of equipment at the vacuum
pumps and equipment. - Repairing of leakage tower x 2 towers
4.3.3 Water is leaking at the link channel - Most of valves in Pulsator x2
between Pulsators and filters. system

Urgency:

A: The countermeasure can be conducted immediately.

b

B: To be conducted

C: The countermeasure needs a long-term approach.
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stages.

Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
4.3.5 There are no spare pumps of - Spare pumps of back-wash and
back-wash and air-blow. air-blow
4.3.6 Most of valves in the filter basin
are deteriorated due to old age.
4.3.7 Sludge remained on surface of - Cleaning the sand surface | - Safe drinking water is supplied - Closely monitoring backwashing A
filter sand results
4,3.8 Many breakthrough (holes) are
found.
4.4 Common issues in the three WTPs
Physical Conditions
4.4.1 There are no water meters to | - Installation of inflow and | - The rate of water leakage and = SV : 300 water meter x 3 nos, Cc
manage the inflow and outflow at the | outflow water meters. non-revente water are revealed, and | @500 water meter x 1 no
W.T.Ps. target planning can be drafted. - Toker : @500 water meter x 2 nos, A
- Stable water quality is supplied ¢150 water meter x 1 no
because water quantity is controlled | - Mai Nefhi : : ¢500 water meter x 2
and chemical injecting quantity is nos
injected properly.
- The quantity of water supply is
controlled deliberately at the time of
a drought.
4.4.2 Chlorine gas is injected directly | - Installation of chlorinator | - Chlorine gas injecting quantity is = chlorinator x 3 W.T.Ps AorB
into the clear water reservoir or the injected properly. -0JT
receiving basin by the plastic tube - The healthy obstacle with chlorine
without the chlorinator. to staff is reduced.
O&M Conditions
4.4.3 Water quality test is not practiced | - Recruitment of water - The water quality management is - Water quality analyst x 3 W.T.Ps A
at the W.T.Ps. quality analyst strengthened and safe water is - Water quality equipment (pH,
- Purchase of water quality supplied. Turbidity, EC, Total coliform
equipment - A cause of the water quality bacteria, General bacteria, Residual
- OJT of water quality problem (filth and agricultural chlorine, Jar testing) x3 W.T.Ps
analysis chemicals, etc.) is detected in early | - Lecturer of water quality test

Urgency:

A: The countermeasure can be conducted immediately.

B: To be conducted

C: The countermeasure needs a long-term approach.
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and documents (Toker and
Mai Nefhi)

quickly.

- A future pipeline repairing plan can
be drafted.

- A future water supply plan can be
drafted.

Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
- Chlorine gas injecting quantity is
injected properly by measuring the
residual chlorine,
4.4.4 A daily record about checking, - Arrangement of a daily - The O&M in facilities is - Training of daily reporting A
repairing and operating isn't kept report strengthened and information is
- OJT of the daily report shared.
- The cause of a breakdown and
leakage are clarified and repaired
quickly.
4.4.5 There isn't an engineer for O&M | - Recruitment of an engineer | - The management of the W.I.LPs | - Engineer x1 A
of 3 W.T.Ps - Purchase of a vehicle of is strengthened. - 4WD Pickup or Motorcycle x1
management - A problem is settled early because
information is transmitted to the
headquarters early.
- Technique is shared among 3
W.T.Ps.
4.4.6 There are very few young and - Recruit of young and - The technical capacity is transferred | - Improvement of salary treatment C
middle-aged workers and lack of middle-aged workers and continued.
core engineers, - The customer's complaints are dealt
with quickly.
- The O&M in facilities is reinforced.
4.4.7 There isn't a staff for chemical - Recruitment of dosing test | - The water quality management is - Technician x 2 persons (SV and B
dosing test. staff strengthened and safe water is Mai Nefhi)
-OJT of dosingtest(Jar | supplied. - Lecturer of Jar test
test)
4.4.8 AWSD are not properly filing past | - Producing of drawings - For information to be shared, a - Placing an order with a consultant A
drawings and documents, although (SV) breakdown and leakage in case of company (SV)
some of them are kept in the cabinet. | - Arrangement of drawings emergency are corresponded - Establishment of depository

3
e

Urgency:

A: The countermeasure can be conducted immediately.

7

B: To be conducted

C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
4.4.9 Spare parts aren't purchased - Inventory is checked - The customer's complaints are dealt | - Budgeting for procurement of C
timely. periodically. with quickly. spare parts
- A breakdown and leakage in
facilities are repaired quickly.
- The rate of water leakage and
non-revenue water are reduced.
- Stable quantity of water and safe
water is supplied.
- Securing hard currency
5. Treated Physical Conditions
water 5.1 Malfunction/Deterioration of pump - Interruption time of pump operation | - Design engineer
transmissio equipment - Renewal of the pump is reduced - Pump with electrical facility B
n facility Treated water transmission pump at facility - Increasing water supply and Q=170 m3/h x 3nos.
> S.V.WTP improvement in stable water supply
5 5.2 Reduced pump capacity A - To identify possible causes | - The transmission water amount is - Repair of pumps/motors
. Treated water transmission pump at (worn out of impellor, for increased. B
Mai Nethi WTP example)
5.3 Deterioration and reduced flow
capacity of treated water transmission - Reduction in pipe burst accident - Design engineer B
pipeline - Renewal of the pipeline - Increasing transmission water - Pipeline (D500 L=16km)
a) The treated water transmission amount, thus increasing the water
pipeline from Mai Nefhi WTP is supply amount
deteriorate and suffers from frequent
water leakage accident.
b) The flow capacity of the pipeline has
been reduced.
5.4 Malfunction of chlorine injection - Renewal of the chlorine - Reducing water quality degradation | - Chlorine injector A
facility at SembelPS injection facility
Proper chlorination is not conducted.
5.5 The reservoir has large openings. - To provide closures - Safe water is provided - Closure A

Urgency:

A: The countermeasure can be conducted immediately.

B: Tobeconducted C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components | Effects Necessary Resources
O&M Conditions
5.6 O&M activity according to the O&M | - Training for OM activity - Life span of the facility is extended, | - Technical guidance trainer A
manual is not being conducted. according to the OM thus improvement in business | - Trainee
manual stability and sustainability
5.7 Check and maintenance record is not | - Training on checking of - Enabling to establish the proper - Technical guidance trainer
kept properly facility condition and renewal plan of the facility, thus - Trainee A
repairing improvement in business stability
and sustainability
5.8 Delay of replacement of spare parts | - Conducting inventory - Interruption of pump operation is - Budgeting for procurement of spare B
survey of spare parts and reduced parts
keep stocks - Increasing water supply and
- Timely procurement of the | improvement in stable water supply
spare parts
5.9 Drawings and technical documents - Establishment of - Enabling to establish the proper | - Recruiting the personnel with
of the facilities is not being filed and | information management renewal plan of the facility experience of information A
updated system - The cause of facility failure can be | management
detected easily, thus enabling the | - Installation of personal computers
quick repairing
- Thus, improvement in business
stability and sustainability
5.10 The water flow rate is not measured | - Installation of - Upgrading of the water flow - Instrumentation system for three
and recorded instrumentation facility monitoring treated water transmission facility A
- Training on measurement | - Enabling to grasp the water leakage, | (S.V., Toker, Mai-nefhi)
and recording thus enabling to work out leakage - Trainer on instrumentation
reduction plan
5.11The pump operation record is not - Training on recording and | - By monitoring the pump operation, | - Trainer on recording and database A

compiled as a database

database construction

the proper renewal plan of the
facility can be established.
- Thus, improvement in business

construction

- Installation of personal computers

Urgency:

A: The countermeasure can be conducted immediately.

9

B: To be conducted

C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
stability and sustainability
6. Distribution | Physical Conditions
facility 6.1 Shortage of Distribution Reservoir - Design engineer
There is no distribution reservoir in | - Construction of - The proper distribution during the | - Distribution reservoir (V= 1,400 m3 B
Stretta Vaudetto System distribution reservoir peak demand is made possible, | or more)
thus increasing in water supply
amount
6.2 Deterioration of existing distribution » - Design engineer
reservoir - Renewal of the reservoir - The proper distribution during the | - Construction of reservoir B
a) Existing three reservoirs in Tokor peak demand is made possible, | (Monopolio: 300m3 x 2nos)
system are deteriorated. There are thus increasing in water supply | (Tsetserat: 500 m3 x 2n0s)
leakages and in the tank. The valves amount (Hazhaz: 500 m3 X 2nos)
are all deteriorated and not
functioning.
6.3 Deterioration of the distribution
pump station - Renewal of the pump - Increasing in water pressure in the | - Design engineer B
The pump facilities in the two facility distribution pipe, thus extending - Pump equipment in Mai Chohot PS
distribution pump station in the Tokor water supply area (Q=150m3/h) and Denden PS
System are deteriorated and the pump (Q = 300m3/h)
capacity are reduced. :
6.4 Deteriorated pipe line - Reduction of water leakage - Design engineer
There remain approx. 3,000 m of aged | - Replacement of the pipe Increasing in flow capacity of the | -PVC pipe (D75-D200 L=3,000m) C
GI pipelines. pipe, thus extending water supply .
area
6.5 Delay of extension of distribution - Design engineer
pipeline - Installation of pipeline - Expansion of water supply area - PVC pipe (D200-D300 L=6,500m) C

The extension of distribution
pipeline in the newly developed area
in the west and south part of Asmara
is delayed.

Urgency:

A: The countermeasure can be conducted immediately.

B: To be conducted

10

C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components | Effects Necessary Resources
O&M Conditions
6.7 O&M activity according to the O&M | - Training for OM activity - Life span of the facility is extended, | - Technical guidance trainer A
manual is not being conducted. according to the OM thus improvement in business
manual stability and sustainability
6.8 Check and maintenance record is not | - Training on checking of - Enabling to establish the proper - Technical guidance trainer
kept properly facility condition and renewal plan of the facility, thus A
repairing improvement in business stability
and sustainability
6.9 Delay of replacement of spare parts | - Conducting inventory - Interruption of facility operation is | - Budgeting for procurement of spare B
survey of spare parts and reduced parts
keep stocks - Increasing water supply and
- Timely procurement of the | improvement in stable water supply
spare parts
6.10Drawings and technical documents | - Establishment of - Enabling to establish the proper | - Recruiting the personnel with
of the facilities is not being filedand | information management renewal plan of the facility experience of information A
updated system - The cause of facility failure can be | management
detected easily, thus enabling the | - Installation of personal computers
quick repairing
- Thus, improvement in business
stability and sustainability
6.11Drawings of the distribution pipeline | - Establishment of - Enabling information sharing, thus | - Recruitment of the personnel with
is not being filed and updated information management enabling quick repair of the facility experience of information A
system failure or leakage. management
- Updating of pipeline - Enabling proper valve operation for | - Installation of personal computers
information (pipe material, distribution control - Metal pipe detector, Non-metal pipe
diameter, valve location, - Enabling to establish the proper detector, Metal detector
etc.) renewal plan of the facility and
water distribution plan
6.12The water flow amount is not - Installation of - Upgrading of the water flow - Instrumentation system for three
measured and recorded instrumentation facility monitoring distribution system (S.V, system, A
- Training on measurement | - Enabling to to work out leakage Tokor system, Mai Nefhi system)
and recording reduction plan - Trainer on instrumentation

.

=
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Urgency:

A: The countermeasure can be conducted immediately.

11

B: To be conducted

C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgeney
Components Effects Necessary Resources
6.13 The pump operation record is not - Training on recording and | - By monitoring the pump operation, | - Trainer on recording and database A
compiled as a database database construction the proper renewal plan of the construction
' facility can be established. - Installation of personal computers
- Thus, improvement in business
stability and sustainability
6.14 The water quality control is not - Establishment of water - Enabling to upgrade the water - Water quality test equipment and A
conducted. quality management system | quality of the supplied water chemicals
- Recruitment of water quality
monitoring staff
7. Service Physical Conditions
facility 7.1 Shortage of house connections - Installation of new - Upgrading of water suppy service | - Design engineer C
Approximately two to three connections level - Service facility including water
households are using one house meter
connection.
7.2 Deterioration of the water meter . Reduction of non-revenue water, | - Staff for inspection and replacement C
The water volume is measured less - Replacement of water thus improvement in business | of water meter
than the actual consumed amount. meter stability and sustainability - Water meter (approx. 30,000 nos.)
O&M Conditions
7.3 Check and maintenance record is not | - Training on checking of - Enabling to establish the proper - Technical guidance trainer A
maintained properly facility condition and renewal plan of the facility, thus - Trainee
repairing improvement in business stability
and sustainability
7.4 Delay of replacement of the water - Prepare the stock of water | - Upgrading the accuracy of - Budgeting for procurement of water B
meter meter measuring water volume, thus meter
- Timely procurement of the reduction in non-revenue water, thus
water meter improvement in business stability
and sustainability
7.5 The water quality control is not - Establishment of water - Enabling to upgrade the water - Water quality test equipment and A
conducted. quality management system | quality of the supplied water chemicals

- Recruitment of water quality
monitoring staff

Urgency:

A: The countermeasure can be conducted immediately.

B: Tobeconducted C: The countermeasure needs a long-term approach.

12
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Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
7.6 Drawings and technical documents - Establishment of - Enabling to establish the proper | - Recruitment of the personnel with
of the facility is not being filed and information management renewal plan of the facility experience of information A
updated system - The cause of facility failure can be | management
detected easily, thus enabling the | - Installation of personal computers
quick repairing
- Thus, improvement in business
stability and sustainability
8. Common 8.1 Poor performance of the technicians | - Capacity development of | - Enabling quick repair of the facility, | - Trainer for repair of mechanical and AorB
O&M issue who repair the mechanical and the technicians thus improvement in stability of | electrical equipment
electrical equipment water supply
8.2 Shortage of the technicians who - Recruitment of the new - Enabling quick repair of the facility, | - Experienced staff who provide
engage in leakage detection and staff and continual thus improvement in stability and | training to the new junior staff AorB
repair and installation of new house employment of the staff service level of water supply - Junior staff
connections
8.3 Shortage of engineer for water - Recruitment of the new - Enabling to upgrade the water - Experienced staff who provide AorB
quality control staff and continual quality management of AWSD training to the new junior staff
employment of the staff - Junior staff
8.4 Shortage of the CAD operator - Recruitment of the new - Upgrading of water distribution - Experienced staff who provide A
staff and continual pipeline drawings training to the new junior staff
employment of the staff - Junior staff
- Training of CAD operation
8.5 Aging of the AWSD employees - Recruitment of the new - Enabling succession of the technical | - Junior staff C
junior staff and continual information/knowledge, thus
employment of the staff improvement in business
sustainability
8.6 Absence of the vehicle for - Procurement of Vehicle for | - Upgrading of the technical - Vehicle (4WD pickup double cabin) B
supervision and execution of the O&M works management of the water supply -
O&M works works, thus improvement in
business stability, sustainability and
advancement
8.7 Shortage of construction - Procurement of - Upgrading of the technical - Construction equipment (Excavator, B

machineries/equipment and tools,

construction machinery/

management of the water supply

truck with crane, welder, etc.)

Urgency:

A:  The countermeasure can be conducted immediately.

13

B: To be conducted

C: The countermeasure needs a long-term approach.
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Facilities Issues Countermeasures Urgency
Components Effects Necessary Resources
causing delay of the works equipment and tools works, thus improvement in
business stability, sustainability and
advancement

- Enabling quick repair of the facility,
thus improvement in stability and
service level of water supply

0E-TV
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9. Business 9.1 Grasping of the water supply amount | - Reduction of period for - Upgrading of the business B
Administrat It takes more than 6 months for settlement of the consumed | monitoring, thus improvement of - Branch office (three locations)
ion billing the water amount. Thus, the water volume by business stability and sustainability | - Installation of personal computers
timely grasping of the water supply establishment of the branch | - Enabling to grasp the water leakage,
amount is not conducted. office of AWSD thus enabling to work out leakage
- Establishment of reduction plan
information management
system
9.2 Water tariff - Revision of water tariff - Improvement in financial condition,
Water tariff has not been changed (Approval of Zoba is thus improvement in business | - Supporting staff for financial B
since 2003. Thus, AWSD is in the necessary) stability and sustainability management)
chronic state of deficit.
9.3 Water rationing - Increasing supply capacity | - Water rationing is abolished - Recruitment of technical staff C
Present supply capacity of AWSD is - Renewal/construction of the water
far below the potential demand. supply facility
Thus, the water rationing is in
execution.
9.4 Water supply and demand balance - Increasing water source - Water supply and demand balance is | - Recruitment of technical staff C
It is projected that the water demand facility and water supply improved - Renewal/construction of the water
will exceed the available intake facility resource/supply facility
amount in the present water sources,
9.5 Electric Power Supply - Electricity is supplied for - Improvement in stability of water - Arrangement of power supply by C
Operation of the water supply facility | 24 hours/day. supply EEC

are being affected by the frequent
interruption of power supply

Urgency:  A: The countermeasure can be conducted immediately. B: Tobeconducted C: The countermeasure needs a long-term approach.
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Priority Issues (Information management*)

L Countermeasures Assistance requested to
Facilities Issues
Components Effects ]i Necessary Resources JICA
Raw water O&M Conditions
storage Preservation  [X] | The preservation of - Recruitment of workers | - The preservation of water - 2 workers x 5 Dams
facilities [Y] | water source (patrol and | - Arrangement of a daily source is strengthened and
(Dam) cleaning etc.) isn't report information is shared. - Training of daily
managed. - OJT of the daily reporting | - The water quality reporting
management is strengthened.
Recording [X] | A daily record of the - Arrangement of a daily - The O&M of facilities is - Training of daily
dams about checking report strengthened and information | reporting
and repairing isn't kept. | - OJT of the daily reporting | is shared.
- The cause of a breakdown
and leakage are clarified and
repaired quickly.
I.ZE Water [X] | Water quality test - Purchase of water quality | - The water quality - Training of water quality 4
it quality [Y] | (turbidity, pH, electrical | analysis equipment management is strengthened. | test
conductivity etc.) is not - Water quality equipment v
practiced at each dam. (Turbidity, EC) x5
dams(TOKER,
ADI-SHEKA,
MAI-SERWA, 8.V,
MAI-NEFHI)

Category: [X]: Information Management, [Y]: Water Quality Improvement / *Data Collection and Information Management
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Priority Issues (Information management*)

. Countermeasures Assistance requested to
Facilities Issues Components | Effects | Necessary Resources JICA
Water Physical Conditions :
treatment [X] | (3 WTPs) There are no | - Installation of inflow - The rate of water leakage and | - S.V : ¢300 water meter x
facility water meters to manage | and outflow water non-revenue water are 3 nos, @500 water meter x v
the inflow and outflow at | meters. revealed, and target planning 1 no
the W.T.Ps. can be drafted. - Toker : @500 water meter
- Stable water quality is x 2 nos, @150 water meter v
supplied because water x 1 no
quantity is controlled and - Mai Nefhi : 9500 water
chemical injecting quantity is | meter x 2 nos
injected properly.
- The quantity of water supply v
is controlled deliberately at the
time of a drought.
> O&M Conditions
'g (3 W.T.Ps) Water quality | - Recruitment of water - The water quality - Water quality analyst x 3
test is not practiced at the | quality analyst management is strengthened W.T.Ps
W.T.Ps. - Purchase of water and safe water is supplied. - Water quality equipment v
quality equipment - A cause of the water quality | (pH, Turbidity, EC, Total
- OJT of water quality problem (filth and agricultural | coliform bacteria, General
analysis chemicals, etc.) is detected in bacteria, Residual chlorine,
early stages. Jar test) x 3 W.T.Ps
- Chlorine gas injecting - Lecturer of water quality
quantity is injected properly test
by measuring the residual
chlorine.
(3 W.T.Ps) A daily record | - Arrangement of a daily | - The O&M in facilities is - Training of daily
about checking, repairing | report strengthened and information | reporting
and operating isn't kept - OJT of the daily report | is shared.
- The cause of a breakdown
and leakage are clarified and
repaired quickly,

>
g
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Category: [X]: Information Management, [Y]: Water Quality Improvement / *Data Collection and Information Management
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Priority Issues (Information management*)

Countermeasures Assistance requested to
Facilities Issues
Components Effects Necessary Resources JICA
Water Drawings [X]| (3 W.T.Ps) AWSD are - Producing of drawings | - For information to be shared, | - Contract with a
treatment and not properly filing past CAY) a breakdown and leakage in consultant company for
facility documents drawings and documents, | - Arrangement of case of emergency are measurement and draft
although some of them are | drawings and documents | corresponded quickly. (S.V)
kept in the cabinet. (Toker and Mai Nefhi) - A future pipeline repairing
plan can be drafted. - Establishment of
- A future water supply plan depository
can be drafted.
Intake, 0O&M Conditions
Transmission, Bulk meter [X] | The water flow amount is | - Installation of - Upgrading of the water flow | - Instrumentation system
> Distribution, not measured and instrumentation facility | monitoring for three intake facility
g and Service recorded - Training on - Enabling to grasp the water | (Adi-Sheka, Mai-Serwa, v
facility measurement and leakage, thus enabling to work | Toker) and three
recording out leakage reduction plan transmission mains and
distribution network
- Trainer on
instrumentation

Category: [X]: Information Management, [Y]: Water Quality Improvement / *Data Collection and Information Management
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Priority Issues (Information management*)

plan.

. Countermeasures Assistance requested to
Facilities Issues
Components Effects Necessary Resources JICA
Intake, Recording [X] | Check and maintenance | - Training on checking | - Enabling to establish the - Technical guidance
Transmission, record is not maintained | of facility condition proper renewal plan of the trainer
Distribution, properly and repairing facility, thus improvement in
and Service business stability and
facility sustainability
The pump operation - Training on recording | - By monitoring the pump - Trainer on recording and
record is not compiled as | and database operation, the proper renewal database construction
a database construction plan of the facility can be
established. - Installation of personal
- Thus, improvement in business | computers v
stability and sustainability.
Drawing [X] | Drawings and technical | - Establishment of - Enabling to establish the | - Recruitment of the
> management documents of the facilities | information proper renewal plan of the | personnel with experience
= are not being filed and | management system facility. of information
S updated - The cause of facility failure | management
can be detected easily, thus | - Installation of personal
enabling the quick repairing. computers v
- Thus, improvement in business
stability and sustainability.
Drawings of the - Establishment of - Enabling information sharing, | - Recruitment of the
distribution pipeline is not | information thus enabling quick repair of the | personnel with experience
being filed and updated management system facility failure or leakage. of information
- Updating of pipeline { - Enabling proper valve management
information (pipe operation for distribution - Installation of personal
material, diameter, control. computers . v
valve location, etc.) - Enabling to establish the - Metal pipe detector,
proper renewal plan of the Non-metal pipe detector, v
facility and water distribution Metal detector

-
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Category: [X]: Information Management, [Y]: Water Quality Improvement / *Data Collection and Information Management
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Institution | Position | Name

Water Resources Department, Ministry of Land, Water and Environment

Director General, Water Resources Department (WRD)

Mebrahtu lyassu

Director, Water Supply Division, WRD

Misghina G/Selassie

Unit Leader, Database, GIS & Remote Sensing
Information Services unit

Tecle Yemane

Unit Leader, Laboratory Unit

Efrem Teferi

Asmara Water Supply and Sewerage Department (AWSD)

Department Head, AWSD

Ghebrekidan Gabretsiun

Division Head, Water Supply Division Kidane Kifle
Unit Leaer, Water Distribution Unit Omaneli

Unit Leader, New Connection and Maintenance Unit Orede

Unit Leader, Dams and Treatment Plants Unit Binyam

Unit Leader, Planning and Supervision Unit Yohannes Mulu
Division Head, Administration and Finance Division Tsuhaye

Unit Leader, Personnel Unit Baraphat

Unit Leader, Finance Unit

Estifanos Andezion

Unit Leader, Customer's Unit

Kidane

Unit Leader, General Service Unit

Zenikel

Unit Leader, Store Unit

Araya

Eritrean Electric corporation (ECC)

|General Manager, EEC

Abraham W. Michael

Zoba Maekel Administration

Director of Environment, Management & Assessment

Mulubrham G/yohannes

Division Head, Town Planning Division, Infra. Dept.

Medhanie Teklemariam

Asmara International Airport Meteorological services

|Head of Meteorological Unit

Isaac Fesseha
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Al ASMARA WATER CONTRACT PDF * AWSD JR-CR( )-SC
DRAFT THE ERITREAN ENVIRONMENTAL MANAGEMENT
A2 PROI_CLaAMA_TIOIN NO. 2002 | : Word * Zoba JR:CR( )-SC
Finalised National Environmental Assessment procedures anc
A3 guidlenes NEAPG edited P Word 8 Zoba JR-CR()-SC
Ad Zero Draft - Environmental Law Word * Zoba JR-CR( )-SC
A5 Proclamation No.2005 Massawa PDF * GOE JR-CR( )-SC
A6 To-ward Establishing Eritrean Water Quality Standards Word * WRD JR-CR( )-SC
A7 Roles and Responsibilities of Parties involed in Water Supply Projects Word * WRD JR-CR( )-SC
A8 Eritrea Water Resources Policy PDF * WRD JR-CR( )-SC
A9 Action Plan for Integrated Water Resources Management in Eritrea PDF * WRD JR-CR( )-SC
Al0 Proclamation No.162 Eritrea Water Proclamation PDF * GOE JR-CR( )-SC
All National Water Supply Action Plan 2013 - 2017 Word * WRD JR-CR( )-SC
B. #EE, BiiTEE
Bl Ertrean Electric Corporation, General Information PDF * EEC JR-CR( )-SC
B2 Ertrean El_ectrlc Corporation, Existing Thermal Power Plants anc PDE * EEC JR-CR( )-SC
Power Grid System
B3 Ertrean Electric Corporation, Existing Tariff as May 10,2008 PDF * EEC JR-CR( )-SC
SUNRIDGE GOLD CORPORATION . .
B4 ASMARA PROJECT - Hydrometeorolgy Report Dec 2012 PDF 8 Mining Service JR-CR()-SC
B5 Durfo-Sedao PDF * Societe Eletrica dell Africa Orientale JR-CR( )-SC
B6 AWSD Annual Report 2013 (Tigrinya) Word * AWSD JR-CR( )-SC
B7 AWSD Annual Report 2014 (Tigrinya) Word * AWSD JR-CR( )-SC
B8 AWSD 2014 Plan (Tigrinya) Word * AWSD JR-CR( )-SC
B9 Asmara Infrastructure Development Study Phase-2: Feasibility Study | Word/Excel/ * De_p{;\rtment of U_rban Development JR-CR( )-SC
Water Sector PDF Ministry of Public Works
B10 Asmara Infrastructure Development Study Phase-3: Detailed Desigt Word/Excel/ s Dgpgrtment of U.rban Development JR-CR( )-SC
and Tender Documents Water Sectol PDF Ministry of Public Works
B11 Job Description of Zoba and Sub-zoba (Extract) PDF * Zoba Maekel Administration JR-CR( )-SC
B12 State of Eritrea Five Year Indicative Development Plan 2014 - 2018 Word * Ministry of National Development JR:CR( )-SC
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C. X, #X
C1l AWSDIZ 3 dDrawing M List Excel AEEER JR-CR( )-SC
Cc2 Hydrology Station Map JPEG * WRD JR-CR( )-SC
C3 Water Supply Network latest Auto-CAD | * AWSD JR-CR( )-SC
Toker River Water Supply Project Natural Resources Consultin
c4 As built_drawinqs (Tolssr)lgumlj_ainq Station) Auto-CAD * Engineers i ’ JR-CR(")-SC
cs Toker.Rlver Water Supply Project o o Auto-CAD % NatL_JraI Resources Consulting JR-CR( )-SC
As built drawings (Raw water transmission pipeline’ Engineers
C6 Adi Nefas WTP Design Drawings Auto-CAD * Biwater JR-CR( )-SC
C7 Adi Nefas Treated Water Transmission Pipeline Design Drawings Auto-CAD * Biwater JR-CR( )-SC
C8 Asmara Development Map Auto-CAD * Infrastructure Dept. Zoba Maekel JR-CR( )-SC
C9 Acquedotto Abaeda-Sembel PDF * Municipalita Di Asmara JR-CR( )-SC
C10 Maekel Region PDF * i'ﬂ':':a” TIGHRTTY i T eror JR-CR( )-SC
D. ##t, 7 —5#%
D1 Met Data Afdeyu Station Data Excel * WRD JR-CR( )-SC
D2 Met Data Embaderho & Adinfas Data Excel * WRD JR-CR( )-SC
D3 Met Data Asmara Airport Excel * WRD JR-CR( )-SC
D4 Zoba Maekel Flow Data Excel * Mining Service JR-CR( )-SC
D5 Asmara groundwater resources related data Word/Excel | sk WRD JR-CR( )-SC
D6 Hydrometeorology Excel * WRD JR-CR( )-SC
D7 Landuse JPEG/Excel | s WRD JR-CR( )-SC
D8 Population of Zoba Maekel as of 2015 PDF Zoba Maekel JR-CR( )-SC
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