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0. Summary

The projects were implemented in Kassala city ledan the eastern part of Sudan, where its
population has been growing, with the aim of impngvthe safe and stable water supply to the
residents through the rehabilitation of the exgtimater treatment plant (hereinafter WTP) in
the East and West Districts and through the coctétru of a new WTP in the East District,
thereby contributing to improvements in the residebasic human needs. The projects’
implementation was consistent with Sudanese deredap policy and needs as well as Japan’s
ODA policy. Therefore, the relevance of the prgedt high. Although there were minor
modifications from the plan with regard to the domstion and soft component (technical
guidance), the projects implementation and thedt @ere almost as planned. However, as the
projects period exceeded the plan, the efficierfah® projects is fair. The projects contributed
to the improvement of water supply and water gquatitkassala East District and to the water
quality in Kassala West District where its outplogsl been limited. The positive effects by those
contributions were also confirmed. In addition, tls& of bursting of the reservoirs was reduced
by upgrading old Fiber Reinforced Plastics (herféémaFRP) reservoirs to reinforced concrete
reservoirs through the rehabilitation of existing®é in the East and West Districts of Kassala
city. This led to the reduced future risk of peopleing affected by the reservoir bursting.
However, the people receiving positive effects tigto the project are limited, as many people
are still unable to receive water supply serviceabise the replacement of the distribution pipes
and the water supply pipes by the Sudanese sitheugh it is outside of the project scope, has
been delayed, and also because of the populatmmedse. Therefore, the effectiveness and
impact of the projects are fair. Some minor proldelnave been observed in terms of the
technical and financial aspects of Operation anihtdaance (O&M). Therefore, sustainability
of the project effects is fair.

In light of the above, the projects are evaluateldd partially satisfactory.



1. Project Description

L Egypt I b
Libya — e ey | Red Sea

Project Location Mahta Water Treatment Plant

1.1 Background

Kassala city, the capital of the Kassala statetémten the eastern part of Sudan, is near the
borders of Eritrea and Ethiopia, and has receiefuljees from those countries for many years.
In addition, the long-term domestic conflict sinttee 1980s brought Internally Displaced
Persons (IDPs) from west and south Sudan to KasgglaDwing to the population increase by
receiving the refugees and the IDPs, the waterlgupgs not able to meet residents’ demand. In
such a situation, in 2005, the Sudanese governnegptested that the Japanese government
implement the Grant Aid Project in order to devehgw water resources, expand water supply
facilities, and install new water supply pipes @sEDistrict, Kassala city.

During the preparatory survey of the project, itswanfirmed that existing WTPs were
deteriorated as the reservoir of the Mahta WTP astBEDistrict of Kassala city that was
constructed in 1986 by the Grant Aid Project ofaitapad burst. Thereupon, it was decided to
implement the “The Project for Urgent ImprovemehWater Supply Facilities at Kassala City
(hereinafter Rehabilitation Project)” in order &habilitate the Mahta WTP urgently as well as
the Garb WTP in West District, Kassala city thassveanstructed as same year as the Mahta
WTP. After the implementation of the RehabilitatiBnoject, the Khatmia WTP was newly
constructed by “The Project for Improvement of Wafupply System at Kassala City
(hereinafter Expansion Project)” according to th&al request to develop new water resources,
to expand water supply facilities, and to inst@Wwwater supply pipes in East District, Kassala
city.

Therefore, this ex-post evaluation assessed betRéhabilitation Project and the Expansion
Project.

1 Front building is a distribution pump building atigt back one is a reservoir. Three WTPs haveatne siesign
though the capacities of the facilities are différe



1.2 Project Outline

The objective of this project is to improve theesahd stable water supply to the residents of
Kassala city by the rehabilitation of existing WTadtsl the construction of new receiving wells
and reservoirs (through “Rehabilitation Projectdhd by the construction of a new WTP
(through “Expansion Project”), thereby contributiteythe improvement of the basic human
needs of the local residents in Kassala city.

<Grant Aid Project>

The Project for Urgent _
_ The Project for Improvement of
Project Name Improvement of Water Supply

—

Water Supply System at Kassala Cjty

Facilities at Kassala City

Detailed Design:

G/A Grant Amount / 1,086 million yen / 1,086 96 million yen / 95 million yen
Actual Grant Amount million yen Construction work:
1,790 million yen / 1,488 million yen

Detailed Design:
August, 2011 / August 2011
Construction work:
October, 2012 / October, 2012

Exchange of Notes
Date /Grant April, 2011 / April, 2011
Agreement Date

Executing Agency Kassala Sate Water Corporatiorsgkla SWC)
Project Completion October, 2013 July, 2014
Main Contractor(s) Konoike Construction Co., Ltd.

_ Tokyo Engineering _
Main Consultant(s) TEC International Co., Ltd.
Consultants Co., Ltd.

Basic Design February, 2010 — June, 2011

Technical Corporation:

-Human Resources Development for Water Supply (Z08)
-Human Resources Development for Water Supply irasBh2
(2011-2015)
Related Projects | -Capacity Development Project for the ProvisiorSefvices for Basi¢
Human Needs in Kassala (2011-2015)
-The Project for Strengthening Capacity of Inskitnal Management,
Operation and Maintenance in State Water Corporgtio
(2016-2020)

2 In October, 2012, Tokyo Engineering Consultants Cul. split up its overseas division and estalgsMEC
International Co., Ltd. as an affiliated companylokyo Engineering Consultants Co., Ltd.
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Grant Aid:

-Water Supply Project related to International @oehce or
Assistance to Refugees in Africa (ICARA) 1l (1986)

Others:

-WASH Program (2012-2016) UNICEF

2. Outline of the Evaluation Study
2.1 External Evaluator
Mayumi Hamada, Foundation for Advanced Studiesnberhational Development
Chiho lkeda, Foundation for Advanced Studies oarhdtional Development
2.2 Duration of Evaluation Study
This ex-post evaluation study was conducted wighftilowing schedule:
Duration of the Study: November, 2016 — March, 2018
Duration of the Field Study: February 18, 2017 +&hars, 2017
July 15, 2017 — July 24, 2017
3. Results of the Evaluation (Overall Rating: C%)
3.1 Relevance (Rating®?)
3.1.1 Consistency with the Development Plan of 8uda
The 25-Years Srategic Plan for Water Sector (2003-2027) that was enacted in 2003 is the
highest water sector policy in Sudan. One of thgets in this policy was “To be able to supply
sufficient and safe water in all urban and ruraaarby 2017” and to set the indicators of the
water supply as 150 liter/capita/day in urban aegasas 50 liter/capita/day in rural areas. The
increase in the number of people who can accessrii@ water supply is also stated in the
Water Supply and Environmental Sanitation Policy (2010) and Water, Sanitation and Hygiene
National Srategic Plan (2012-2016), which were made in order to practise the Years
Srategic Plan for Water Sector (2003-2027). Kassala Sate Water, Sanitation and Hygiene
Sector Srategic Plan (2012-2016), which followed the above national-level policiesentioned
the improvement of access to safe water up to 189%2016 in urban areas with adequate
capacity to provide 90 liters per capita per dathini 100-meters from a dwelling by 2016.
According to the Kassala SWC, those policies amhplare still valid at the time of ex-post
evaluation, and strategic plans from 2017 arestitler preparation.
Therefore, this project aimed to improve the citgtev supply in Kassala state has been
consistent with the Sudanese development policly Bothe time of planning and the ex-post

evaluation.

3 A: Highly satisfactory; B: Satisfactory; C: Partiaflatisfactory; D: Unsatisfactory
4 (®: High, @: Fair, O: Low



3.1.2 Consistency with the Development Needs oaSud

At the planning stage of the projects, the watgpsuwas not able to meet the water demand
in Kassala city because of the population increlageto receiving refugees and IDPs for a long
time. Under such a situation, in 2005, the Sudarmgseernment requested the Japanese
government’s support to expand the water supplyKassala East District. During the
preparatory survey for the request, the resenfdin@Mahta WTP in Kassala East District burst
in 2009. As the result, the necessity of urgenabdhation for the Mahta WTP was recognized
as well as the need for rehabilitation of the GAfBP in West District that was constructed the
same year as the Mahta WTP in order to reduceutiiesfrisk of bursting. Thus it can be judged
as reasonable that a new WTP was constructed BYE#pansion Project” after existing WTPs
in East District had been rehabilitated by the “&litation Project.”

At the time of ex-post evaluation, the populatioh Kassala city has been increasing.
According to the estimation of the Central BureduStatistics (CBS) Kassala branch, the
population in 2016 was 218,144 in East District 47&,503 in West District, which was an
increase of 32% (about 95,000) compared with tmswe of 2008. Thus water demand of the
residents is considered to be rising as well.

Therefore the project whicmewly constructed water supply facilities in Easstict after
rehabilitating existing water supply facilities féne purpose of improving water supply in
Kassala city, has been highly consistent with Snade development needs from the time of
planning to the time of ex-post evaluation.

3.1.3 Consistency with Japan’s ODA Policy

The project was positioned as Japan’s assistamyarea “Basic human needs support”
and development subject “water and sanitation staggsogram” of country assistance policy
for Sudan. Japan also expressed support for Afcoantries’ efforts on water and sanitation
and agriculture (irrigation) at the Fourth Tokyddmational Conference on African
Development (TICAD V) in 2008Thus, the project aiming to improve water supplgin
provincial city in Sudan is equivalent to that sogpTl herefore, the project is consistent with
Japan’s ODA policy.

3.1.4 Appropriateness of the Project Plan and Agpgto
Eastern Sudan including the project target areaavesnflict-affected area where domestic
conflict continued until the signing of the peacgrement in 2006 The project target

5 In eastern Sudan (Red Sea state, Kassala stafd @edlaref state), the Eastern Front was formeear dfie
anti-government forces of the local tribes led oy Beja tribe formed an armed uprising in 1994 ftben
government dissatisfaction with development dedag the conflict between anti-government forces gmernment
forces intensified since 2005. The Eastern Sudaesd’&greement (ESPA) was concluded between thenSsda
government and the Eastern Front by Eritrea’s ntiediaon 14 October 2006, and the conflict was séttl

(Refer to the Japanese version of “Terminal EvadmaReport on the Capacity Development Project foPttavision
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beneficiary was all residents of Kassala city rdtgss of ethnicity. The case of promoting the
conflict by the project implementation between fegiod of planning and ex-post evaluation
was not confirmed. Thus the selection of the ptogrea and target beneficiary group was
appropriate.

As stated above, this project has been highly agieto the country’s development plan and
development needs, as well as Japan’'s ODA poliogréfore its relevance is high.

3.2 Efficiency (Rating: @)
3.2.1 Project Outputs

Table 1 shows the planned and actual outputs optbgect. As for the Japanese side, by
implementing the “Rehabilitation Project” for theigting WTPs, which are the Mahta WTP in
Kassala East and the Garb WTP in Kassala Westetteiving wells were newly constructed
and reinforced concrete reservoirs were installedtle existing reservoirs of FRP had
deterioratetl In addition, the distribution pump facilities aotlorine-dosing facilities of the
Mahta WTP were also rehabilitafedlthough there were minor changes in the numhersize
of reinforcement, it was constructed and instadlegblanned.

By implementing the “Expansion Project,” the watrgatment plant, water intake facilities,
water conveyance facility and water distributionility were constructed in Kassala East. The
selection of the wells was modified based on tlsailteof pumping tests for existing wells and
the new wells after the new wells had been drillieding the detailed design survey. The
number of well§ and the conveyance pipe route were also changedrdicg to the
modification of the wells’ selection. However, tkosodifications were appropriate because it
was necessary for meeting the planned water supply.

The responsible works of the Sudan side were alse ds planned without delay.

of Services for Basic Human Needs in Kassala (20p42)

6 The lifespan of the reinforced concrete is ab@uyéars though the life span of the FRP is abouyte2ds. (Refer to
the “Preparatory Survey Report on the Projectsrfarbvement of Water Supply Facilities at Kassalg (2011),” p.
2-23)

7 The rehabilitation of the chlorine-dosing fac#iiand the distribution pump facilities in Garb W#¥&re not
planned because it had been designed to utiliztiegiones.

8 Among the ten existing wells, three wells with loxater production were changed to two wells withhieir water
production. Thus the number of existing wells chahffom 10 to 9. Regarding the new wells, plannellsweere
changed to wells with higher water production.



<Japanese side>

Table 1 Planned and actual output

Project Name Name of Facility Plan Actual (Reason for change)
Receiving well (with roof) 2 wells
Reservoir 2 resenoirs
Distribution pump building 1 building
Piping in the premise 1 set
Maintenance within premises 1 set
Mahta WTP s - - — As planned
I P . 5units (of which 1is
Rehabilitation Distribution pump equipment spare)
Project
Chlorine dosing equipment 1 set
Electric facility and instrumentation 1 set
Emergency power generator 1 unit
Receiving well (with roof) 2 wells
Garb WTP Reservoir 2 resenwirs|As planned
Piping in the premise 1 set
Project Name Name of Facility Plan Actual (Reason for change)
Receiving well (with roof) 2 wells
Resenoir 2 resenoirs
Distribution pump building 1building
Khatmia WTP |Piping in the premise 1 set|As planned
Maintenance within premises 1 set
o . 5 units (of which 1is
Distribution pump e ment
istribution pump equipi spare)
Chlorine dosing equipment 1set
Electric facility and instrumentation 1set
Emergency power generator 1set
Expansion 9 wells
i Existing wells (improvement) 10 wells|(Changed the number of wells to 9 based on the
Project - . . .
pumping test conducted in the detailed design survey)
Water intake|New wells (conwerted from test wells) 4 wells|As planned
facilities
New wells 7 wells|As planned
9 locations
Existing well facilities (improvement) 10 facilities|(Change according to the modification of the number of
wells)
New well facilities 11 facilities|As planned
Water 11.07 km
conweyance |Conweyance pipe 12.11km|(Change according to the modification of the number of
facility wells)
Distribution
main Distribution pipe 6.3km|As planned

Source: Preparatory Survey Report on the Projectdnfiprovement of Water Supply Facilities at Kass@ligy

(2011) (p.vi-vii) and Completion Report of the prdjec




<Sudanese side>

Project Name Plan Actual

- Provision of temporary yard (partial area of construction land for south WTP)

- Secure lands for facilities including construction lands and access roads.
-Removal of trees and existing structures, Land leweling inside the construction area
- Disposal area for surplus soil from the work

-Provision of the electric power line to the project area (415V)

Rehabilitation  |-Removal and disposal of old facilities

Project - Cooperation of the project implementation when shifting to the new facilities from old As Planned
facilities (e.g., Construction attendance, suspension of water supply and announcement to
the residents)
- Construction of the fence and gate (Mahta WTP)
-Water supply for leakage test
- Allocation of project implementation personnel
Project Name Plan Actual
<WTP>
-Ensuring site
-Land leweling of site, Relocation of trees, etc.
-Installation of fences and gates
-Replacement of power equipment of power receiving on the primary side (exsiting wells)
- Cabling works for power supply and installing power equipment of power receiving on the primary
side (new wells and WTP)
-Emergency generator equipment (existing wells)
- Provision of temporary sites for work
Expansion 'ACC?S.S road I
) - Provision of water for water-filling tests As Planned
Project

<Conweyance pipes and distribution mains>

- Cooperation related to request for exclusive use of roads and rivers

- Pruning and removing trees, shrubs, etc., in roads

- Clearing objects on the road

- Suspension of water supply because of new pipe and existing pipe connections

<Others>
-Disposal area for surplus soil from the work
- Cooperation for the project implementation

Source: Preparatory Survey Report on the Projectdnfprovement of Water Supply Facilities at Kass@ligy
(2011) (Japanese version) (p.3-4g.3-45)and interview with Kassala SWC

In addition, workshops and on-the-job-training (§8JWere provided to the O&M staff of
Khatmia WTP (engineers and operators) and to thfé st the related departments of Kassala
SWC under the technical guidance (soft compondmni)e“Expansion Project.” The attendees
of the workshops are shown in Table 2. Accordingh® interviews with the operators who
attended the workshops, although teaching matemadslectures were in English, they could
understand well through the English-Arabic intetpreHowever, at the ex-post evaluation, it
was confirmed that one of the three staff of latmsawho attended the workshop on the
choline-dosing facilities had left the job, and tieenaining two staff only attended the part of
the workshop.

9 In OJT, practical training such as operation méftaaljustment of valves, measurement of pumpedrwateme
and input of check sheets was carried out usingaietjuipment such as water distribution pump, ritdedosing
equipment and well facilities.



Table 2 Contents of the workshops conducted thrdlghechnical guidance and attendees

Contents of the Workshop (WS) Target staff and number of attendees of SWC staff
WsS1 Bn_ef Ov_emew/ Operators and SWC staff of related departments Total: 20 staffs
Orientation
WS2  Chlorine-Dosing Equipment Staffs of Laboratory for Water Quality Total: 3 staff
WS3 WTP & Wells Facilities Director general and executive staff Total: 3 staff
Management
WS4  Distribution Pump & Well Facilities Operators and Engineers of WTP Total: 14 staff
WS5 Maintenance Executive staff, staff of related departments, Engineers of WTP Total: 5 staff
WS6 \(/:vosr;;?\r;g-;nswe Workshop (Summary of Director general, Engineer of WTP and Staff of related department Total: 13 staff
Total (no double counts on attendees of .
WS1-WS6) Total: 51 staff

Source: Final Report on Management Guidance (p.2)

3.2.2 Project Inputs
3.2.2.1 Project Cost
The planned and actual cost covered by the Japareses shown in Table 3.

Table 3 Planned and actual cost covered by Japaitkese

Planned Actual Comparison

Rehabilitation Project 1,086 million yen 1,086 million yen 100%
1,886million yen 1,583 million yen

Expansion Project (Detailed design: 96million yen, (Detailed design: 95million yen, 84%
Construction: 1,790million yen) Construction: 1,488million yen)

The planned and actual cost of the “Rehabilitaffsoject” was both 1,086 million yen as
planned. The actual cost of the “Expansion Projeess lower than planned; whereas the
planned cost was 1,886 million yen (details desfighmillion yen, construction 1,790 million
yen), the actual cost was 1,583 million yen (dstdiésign: 95 million yen, construction 1,488
million yen). The amount of 298 million yen, whietas included in the planned cost as a
contingencie¥, was not disbursed due to the construction woikgbenplemented as planned.
The cost covered by the Sudanese side was notmeafi

3.2.2.2 Project Period
The planned and actual period of the project issshim Table 4. The actual period of the
“Rehabilitation Project” exceeded the plan; theuattperiod was 30 months whereas the

10 “Contingencies” is applied when the contract amasimixceeded due to design change, expenses idaliresto
an increase in the unit price of materials, or toldal expenses for security and natural disastérs.payment of the
contingencies is limited only when the executingrazy of the partner country, consultant, and caoidraagree, and
the Japanese government and JICA approve (dociprritied by JICA).
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planned period was 23 monthsDuring the project, the project contract was edesl twice.
The reason of the first extension was delay ofaustclearance of equipment and the shortage
of labour as the skilled personnel returned to S&udan due to the separation of Sudan. The
second extension was owed to the delay of the earnsin work because the concrete batcher
plant?oroke dowr®,

The actual period of the “Expansion Project” alsoeded the plan; the actual period was 36
months whereas the planned period was 32 months.ig’because more time was required in
details design because the pumping test of the waedl done twice at the month of significant
decline of the groundwater level.

Table 4 Planned and actual period of the project

Planned Actual Comparison,~Reason for

Project Name . -
(Preparatory suney report) (Completion report) extension

May 2011-October 2013 (Total: 30 130%
Total: 23 months Y (T
months) -Delay of customs clearance of
[Breakdown] X .
. o [Breakdown]) equipment and outflow of skilled
I . Details design: 4 months ) ) .
Rehabilitation Project K Details design: 4 months personnel due to the separation of
Others (tender, etc.): 3 months
. Others (tender, etc.): 3 months Sudan ( 6-month delay)
Construction: 16 months : .
Construction: 22 months - Malfunction of concrete batcher

plant(1-month delay)

Total: 32 months September 2011- August 2014 (Total 36

[Breakdown] mBo nth:é
Details design: 9 months IE)etrzialls d(;v:?]n' 12 months 113%
Expansion Project Others (tender, etc.): 4 months gn: -Required time for detailed design

Others (tender, etc.): 3 months
Construction: 19 months
Soft component: 3 months

Construction: 19 months
Soft component: 3 months

suney (4-month delay)

As stated above, although the project cost wasstlamplanned, the project period exceeded
the plan. Therefore, efficiency of the projectas f

3.3 Effectivenes¥ (Rating: @)

The project implemented was aimed at “the improvenoé safe and stable water supply” in
Kassala city. At the time of planning, the existiMgrPs did not have sufficient capacity to
cover the water demand due to aging. Furthermbesetwas a risk that it would not be able to
supply stable water in the future as the resemfdine Mahta WTP had burst.

At the time of the ex-post evaluation, “how muchtevesupply to the city has increased by
the project implementation” (water distribution wole from each WTP) was examined as a
guantitative effect of the “improvement of stablater supply.” And as a qualitative effect of

11 Since the starting point of the project periodatiéed in the ex-ante evaluation was not cleawais set as the
starting month of the detailed design (staring rharftconsultant contract) based on the procesd plamed in the

preparatory survey report.

12 Equipment for mixing concrete at a predetermiratibito make appropriate materials.
13 Interview with the consultant, and refer to thewlment provided by JICA.

14 Sub-rating for Effectiveness is to be put with sideration of Impact.
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“improvement of safe water supply,” the questiorhaw kinds of improvement has there been
on the operation of WTPs compared to the situdhefiore project implementation” was asked
to operators in WTPs. In addition, the beneficianyvey was conducted to the residents who
received water supply service in order to examirgeitprovement of service before and after
the project.

The water supply system of Kassala city is divided east and west at the Gash River, and
water supply service is provided to the East andtVdistricts, respectively. Water in East
District is supplied from the Mahta WTP that wakatilitated by the “Rehabilitation Project,”
the Khatmia WTP that was newly constructed by thgpansion Project,” and several wells
connected directly to the water supply network. &vat West District is supplied from the Garb
WTP that was rehabilitated by the “Rehabilitatianjct” and several wells connected directly
to the water supply piping netwdfklike in East District.

3.3.1 Quantitative Effects (Operation and Effeclitators)
(1) Water distribution volume in each WTP (Openatiodicators)
At the time of planning, water distribution volurokthe Mahta WTP in 2014 was only set as

a quantitative indicator of the “Rehabilitation fei.” However, it is crucial to examine the
change of water distribution volume of the other RgTin order to measure the effectiveness of
the project as the project’s aim was the improvenaérstable water supply in Kassala city.
Thus, comparison between estimated and actualesgaf the water distribution volumes of
Garb and Khatmia WTPs were also examined at theosk-evaluation. The daily maximum
water distribution volumé was set as a target and estimated indicatorseatitie of the
planning. However, as for Mahta WTP and Khatmia WIhE achievement of daily maximum
water distribution volume in October-November thet the month with high groundwater level,
and the achievement of the daily average wateriligion volume$’ of other months were
examined at the ex-post evaluation while considetiite special condition of water resource in
Kassala cit}? as well as the calculation manner for water distion volume at the planning.

15 The proportion of the wells connected directlyhe water supply piping networks is 33% (31 welshhe East
District and 74% (25 wells) in the West Distridbgqcument provided by “The Project for Strengther@apacity of
Institutional Management, Operation and Maintenanc®tate Water Corporations.”) The beneficiary syrwas
conducted to residents who were supposed to reesiter from the WTPs after confirming the waterpy@reas
by the staff of WTPs and the residents.

16 Daily maximum water distribution volume is the lgi@verage water distribution volume divided by tbad ratio
(daily average water distribution volume / dailyximaum water distribution volume), which is the maxim figure
of the daily water distribution throughout the ydarthis project, the adoption figure of Japantsu@ Aid Project in

1984 and the Japanese standard 0.7692 were applibé load ratios.

17 Daily average water distribution is the daily aage water consumption (designed daily water coniomp
design served population) divided by the effectixger ratio (1 - water leakage ratio, ratio of watectively used
among water produced in the WTPs).

18 The water source of Kassala city relies on theigdavater recharged in the Gash River. The Gash Rivewadi
(seasonal river) where water flows only during thi@y season, and underground water is recharged June to
September when water flowshus, the groundwater level rises from about Seb&when recharging is over and
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Daily average water distribution volume was caltedabased on the daily maximum water

distribution volume of East District (Refer to Frgul, A and B) that was calculated at the

planning.

A. Design water consumption and water distribution volume in Kassala East District

B. Design daily maximum water distribution volume based on Table A

o 5 Daily maximum water
Item Design Value Remarks Water supply point disi’ribution volume Percentage
| Target city water supply in 2016 mentioned in
Designed daily water .
a 9 . Y i 90L/capita/day |"Kassala State Water, Sanitation and Hygiene Mahta WTP 11,050 m3/day 33%
consumption per capr Sector Strategic Plan (2012-2016)"
Designed service imation i . .
b | omulaton 204,739 persons|imation in 2017 by CBS Kassala branch Khatmia WTP | 15,392 = 15400 m3/day 46%
Designed daily average o
thers (northern
c |water consumption 18,427m3/day |(= daily average water demand) L ( I 6,832 m3/day 21%
(axb = 1000) existing wells)
The ratio in case 16km of distribution pipes will
d [Designed leakage ratio 0.28 | be replaced by Sudanese side and connected to Total 33,274 m3/day 100%
water supply pipe
e Designed effective water 0.72 |Quantity of water that can be used effectively @
ratio(1-d) **~ |among the water produced by WTPs
—_ - —_—_— — — — — — ~
Designed daily average (. Sally average vater SUppl) Water supply 10 7 Daily average water distribution volume calculated from  \
i i i i ily av Wi istribution volu ul
f |water distribution volume 25,593m3/day designed daily water consumption (daily ( d 9
) average water demand). Table A and B |
(cxe) It is calculated considering the leakage ratio I I
Daily averalge water supply / Daily maximum : Designed daily average |
. ; water supply il .
g |Designed load ratio 0.7692 The rate of Japanese Grant aid project in 1984 | Mahta WTP 8,445 m3/day|water distribution volume |
and standard rate in Japan are used | 25,593m3/dayx33% I
Designed daily maximum | Designed daily average :
h |water distribution volume 33,274m3/day | Khatmia WTP 11,773 m3/day|water distribution volume
(f+9g) \ 25,593m3/dayx46% I
/
e

Figure 1 Calculation of the designed daily maximuater distribution volume and daily

average water distribution volume calculated fraabl& A and B

+ Mahta WTP [Daily maximum water distribution volume: Baselin@@0 n¥/day (2010)
— Target 11,050 Aday (2014)
As shown in Table 5, the actual daily average watéstribution volume except

October-November 2015 was less than the targey daglximum water distribution volume.

However, actual daily average water distributiotuaze per month was generally more than

the baseline figure (9,200%day) before the project implementation and tadgly average

water distribution volume (8,445 3%day). Although the seasonal fluctuation exists;ah be

said that water distribution volume was increaseel th 24-hour water collection from the wells

by expanding the capacity of the reservoir throtinghproject.

reaches its maximum around November, graduallyimiagland becoming the lowest around June of tHeviing
year. Therefore, the water pumping volume of grevatdr is also changing throughout the year accgrttirthe

groundwater level. (Interview with main consultant)
19 Refer to Japanese preparatory survey report p. 3-14
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Table 5 Daily average water distribution volumeéMahta WTP

(Unit: m3/day)

Baseline Target Actual
2010 2014 2015 2016 2017
Month Achieve Achieve Achieve
Planned 1Year After |2 Years After] mMent |3Years After] Ment |4 Years After| ment
Year Completion | Completion| ™1 | Completion| "t° | Completion| ratio
Jan - - 10,654 126% 9,074 107%
Feb Designed daily - - 10100  120% 8,803  104%
maximum water
Mar distribution - - 7,656 91% 9,840 117%
volume (October-
Apr November): - - 8937 106% 10,083 119%
May 11,050 - - 8,745 104% 9,475 112%
Jun ’ . - - 7,362 87% 8,604 102%
9200 Designed daily
Jul ' average water 8052 95%
u distribution ] ] ' ? ] ]
B volume (except 9706 115%
9 October- ) ) ' ° ) )
November):
Sep - - 9,69 115% - -
Oct 8,445 11,799 107% 9,907 90% - -
Nov 11,867 107% 10,054 91% - -
Dec 10,930 129% 10,503 124% - -
Average 11,532 115% 9163 105% 9,313 110%

Source: Calculated monthly average from the watgridution record in Mahta WTP

¢+ Garb WTP [Daily maximum water distribution volume: Baselin2®0 ni/day (2010)
— Estimation 5,200 ftday (2014)

Water distribution volume was not recorded for Garb WTP because the rehabilitation of
the project was limited to construction of recegviwell and replacement of reservoir, and had
not installed a flow meter. Thus, actual figuresTable 6 were calculated from estimated water
production of the well by interviews with the staffthe Garb WTP. According to the interviews,
the water distribution volume decrea®¥eds the number of wells that can intake the wates w
decreased to 9 wells from 14 wells because sormis ted dried up since 2016.

20 According to the interview at the Garb WTP durthg field survey in July 2017, the water distribativolume
has been increased from June 2017 because twowerlisnewly developed.
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Table 6 Daily average water distribution volumeésarb WTP

(Unit: m3/day)

Baseline | Estimation Actual
2010 2014 2014 2015 2016 2017
Planned | 1 Year After 1 Year After 2 Years After 3 Years After 4 Years After
Year | Completion Completion Completion Completion Completion
5,200 5,200 5,040 5,040 3,240 3,240
Achievement 97% 97% 62% 62%

Source: Interview with the staff of Garb WTP

Note: Calculation of actual figure: Water producti{omt/hour) x Number of wells x pumping hour (hours)5=rf
x 14 wells x 24 hours (2014-2015); 15 m9 wells x 24 hours (2016-2017)

+ Khatmia WTP [Daily maximum water distribution volume: Estimatids,400 n¥day
(2014)]

As shown in Table 7, actual figures of daily averagater distribution volume as well as
daily maximum water distribution volume have beesslthan the expected daily average water
distribution and daily maximum water distribution.

This is because the water production of the wels vess than expectédAlthough the
water production fluctuated each year, only 70% aaseved particularly in 2016. However, it
has been increased since the first half of the 847, and 80% was achieved on average.
According to the response from the Groundwater \Afadlis Kassala branéh it is supposed
that inter-annual decline of the groundwater leg to the over pumping of agriculture wells
near the Khatmia WTP wells, mutual interferencevieen the agriculture wells and WTP wells
owing to the close interval, and a poor aquifethie location of the WTP wells are regarded to
be the causes of the reduced water production.

21 From the analysis of the monthly water intake diaim the wells that was obtained, the number dfstbat
exceeded the planned water production volume orageewnas only five (four existing wells and one neell)

among twenty (nine existing wells and eleven neWsje

22 The Department of Groundwater and Wadis is a deygart belonging to the Ministry of Water Resources,
Irrigation and Electricity. It carries out the gralwater monitoring, hydraulic geological surveyifer evaluation,
and database management of the groundwater and ltvads offices in 15 states, one of which isKlassala branch.
(Refer to the “Detailed Design Survey Report of thejétt for Enhancement of Integrated Water Resources
Management in the Republic of the Sudan” (Japanexsion) p. 18.)
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Table 7 Daily average water distribution voluméimatmia WTP

(Unit: m3/day)

Estimation Actual
2014 2014 2015 2016 2017
Month Achieve Achieve Achieve Achieve
Completion Year | COMPletion ment | ] Year After | Ment |2Years After| mMent |3Years After| ment
P Year ratio | completion| "1 | Completion| ™1 | Completion| ti°
Jan - - 11,817 100% 8,780 75% 10,393 88%
Feb Designed daily - - 10,795 92% 9,111 77% 9,887 84%
maximum water
Mar distribution - - 10,711 91% 9,148 78% 9,906 84%
volume (October-
Apr November): - - 11,231 95% 9,126 78% 9,833 84%
May 15,400 - - 10,809 92% 7,659 65% 9,534 81%
Jun q q 8,945 76% 7,163 61% 9,044 77%
Designed daily
average water
Jul oo 7,451 63% 6,622 56%
distribution
volume (except
Aug 9,740 83% 9,549 81% 7,645 65%
October-
November):
Sep 10,943 93% 11,366 97% 9,600 82%
Oct 11,773 11,708 76% 11,306 73% 9,844 64%
Nov 11,957 78% 10,659 69% 9,886 64%
Dec 11,622 99% 9,687 82% 10,382 88%
Average 11,194 86% 10,361 84% 8,747 71% 9,766 83%

Source: Calculated monthly average from the watgridution record in Khatmia WTP

+  East District (The total water distribution volumgMahta WTP and Khatmia WF®

It was expected that the water supply volume int Eastrict would be improved by the
rehabilitation of the existing WTPs through the Habilitation Project” and by the
construction of a new WTP through the “Expansiomjéut.” Thus, in addition to the
achievement of the target of each WTP, it was alsmined how much water supply to East
District (i.e., total water distribution volume bfahta and Khatmia WTPs) has been achieved
compared to the expected water distribution vol(refer to Table 8).

Before the implementation of the “Expansion Prqjethe water in East District was
supplied from the Mahta WTP and several wells cotete directly to the water supply
network. Existing southern wells that were amorgwiells that were connected directly to the
water supply network were utilized as a part ofKhatmia WTP wells. The baseline data was
set at 16,736 ffday including the water supply volume of 9,208/day of the Mahta WTP
since the water production of existing southernisvelas 7,536 iiday before the Khatmia
WTP construction. Although the actual figure fluatied by months, average water distribution
volume has been more than expected, and overadhieved 80-90% of the estimated figure.

2 The water supplied to the East District is from Mahta WTP, the Khatmia WTP, and the wells coretbdirectly
to the water distribution piping network. But theterafrom wells connected directly to the water ritisttion piping
network were excluded from the analysis in ordezxamine the pure effect of the project.
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Table 8 Daily average water distribution volume=amst District (Mahta and Khatmia WTPS)

(Unit: m3/day)

Baseline Estimation Actual
Month 2010 2014 2015 Achieve 2016 Achieve 2017 Achieve
Planned | @ i Vear | L Year After ment |2 Years After| MENt |3 Years After| Ment
Year P Completion B Completion B Completion B
Jan - - 19,434 96% 19,467 96%
Feb Designed daily = - 19,211 95% 18,690 92%
maximum water
Mar distribution - - 16,804 83% 19,746 98%
volume (October-
Apr November): - - 18,063 89% 19,916 99%
May 26,450 - - 16,404 81% 19,009 94%
Jun Designed dail - - 14,525 72% 17,648 87%
16736 | erage water
- - 0, - -
Jul distribution 14674 3%
volume (except o
Aug October- - - 17,351 86% - -
November):
Sep - - 19,296 95% - -
Oct 20,218 23,105 87% 19,751 75% - -
Nov 22,526 85% 19,940 75% - -
Dec 20,617 102% 20,885 103% - -
Average 22,083 91% 18,028 85% 19,079 94%

Source: Calculated monthly average from the watgridition record in Mahta and Khatmia WTPs

3.3.2 Qualitative Effects (Other Effects)

At the time of planning, the project’s effects ditsed in Table 9 were expected as qualitative
effects. Those effects were analyzed with the médion through the interviews with operators
in each WTP as well as the beneficiary survey ffigr tesidents who had been receiving the
water supply service conducted during the ex-pealuation survedf. As mentioned above, in
the East District, Khatmia WTP was newly constrdchy the “Expansion Project” after the
rehabilitation of the existing Mahta WTP by the tRéilitation Project”; thus, the project's
expected effects in the East District were high.tnother hand, the effect of the project was
limited in the West District compared with the Ed3istrict, as it was only part of the
rehabilitation of Garb WTP in the “Rehabilitationofect.” The results of the beneficiary survey
were analyzed considering that point.

24 The zoning method by which the entire service & ehivided into smaller areas for each water syippint has
not been adopted in Kassala city. In addition,alloivell water is collected in the WTP and thentgerthe water
distribution pipe; some wells are directly connddie the water distribution piping network. Thuse distribution
area by water supply point cannot be clearly idieti But considering the fact that the water suppdg not enough
due to the problem of water volume and water pressuthe northern and southern parts of the EasttiEt
(mountain side) away from the Mahta WTP beforeptftgect, it was presumed that the area affectetthéwater
distribution of each WTP was its service area,@ad:onducted a door-to-door survey of the residédsthe survey,
the residents were asked about the water suppigtgih before compared to after the project. Reggrttie sample
size, see footnote 26.
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Table 9 Qualitative effects that were expectedhatime of planning

Rehabilitation Project Expansion Project

Garb WTP

Mahta WTP | Khatmia WTP

- To ensure disinfection of water by the construction of receiving wells in order
to enable chlorine dosing

- To improve O&M of the WTPs by using a design that considered flood
prevention

- To provide a better sense of security about water supply senvce to the
residents by reducing the risk of bursting the resenvoir

- To improve the shortage of water supply, and to reduce the water
suspension areas

- To improve the sense of trust of the residents about water supply
senvice by increasing the percentage of chlorine-dosed water

- To improve the management of water sources and the control of
water distribution by installation of the flowmeters

Source: Preparatory Survey Report on the Projectsriiprovement of Water Supply Facilities at Kas<aiy
(2011)
(1) Results of the interviews with the operatorsMinP<£>
During the interviews with operators in each WTRge if there were any problems with
specifications and how to handle the facilities agdipment that were rehabilitated or newly
constructed in this project, all operators answénatithere were no problems. In addition, the
operators of the Mahta and Garb WTPs were questimgarding the changes before/after the

project involving “chlorine injection,” “risk of hoding,” and “risk of bursting the reservoir.”

The results of the interviews are shown in Tableltl@an be said that the risk of flooding and

the risk of bursting the reservoir were reducedamspared with before this project, and it
became possible to efficiently operate the WTP.
Table 10 Results of the interviews with the operato WTPs

Rehabilitation Project

Expansion Project

Mahta WTP

Garb WTP

Khatmia WTP

-Risk of bursting reservoir was reduced because the
concrete resenvoir that was installed is more durable
compared to the former FRP resenoir.

-Risk of flooding was reduced due to the new reservoir
being constructed at a higher place.Howe\er, there was
no comment that O&M was improved by that.

- Reliable chlorine injection became possible by
installation of receiving well and chlorine dosing facilities.
(However, there was a period of malfunction)

- Checking and cleaning of facilities became easier due to
the good design.

-Water intake wolume and water distribution volume can
be managed collectively by distribution pump building
(administration building) due to the installation of a flow
meter.

-Risk of bursting reservoir was reduced becuase the
concrete reserwoir that was installed is more durable
compared to the former FRP resenoir.

-Risk of flooding was reduced due to the new resenvir being
constructed at a higher place.Risk of flooding was reduced
due to the new resenwir being constructed at a higher
place.However, there was no comment that O&M was
improwved by that.

- Due to the installation of a receiving well, the impurities
were surely removed in sedimentation tank, and the chlorine
powder was mixed well due to the fact that the flow was also
made.

- Checking and cleaning of facilities became easier due to the
good design.

-It is easy to operate the facilities as the water intake
wolume and water distribution volume can be managed
collectively in the distribution pump building
(administration building).

- Cleaning of the facilities is easy due to the good
design.

- It became possible to supply water to the northern
part of Kassala city and the southern part (mountain
side) where water supply situation was not good.

Source: Interviews with operators i

n each WTP

(2) Results of the beneficiary surey

Figure 2 shows the results of the beneficiary suriany residents living in each WTP

covered area responded that the water supply seneis been improved as compared with

25 Separate interviews were conducted for 6 stadich WTP.
26 The sample size of the beneficiary survey was 48élolds (respondents: 6 men, 43 women) in the AMAfP
covered area (center of the city in East Distri¢B households (9 men, 34 females) of the Garb \WVWd@t District),
and 51 households (respondents: 6 men, 45 womehg ikhatmia WTP covered area (mountain side oEthet
District). The interview survey using questionnaiveas carried out especially targeting women, wamiy use
water at home. For the method of sampling, seafiet24.
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before. Especially, most of the residents in thst Bastrict, where the rehabilitation of the
existing WTP and the construction of the new WTRPexngarried out, responded that they are
“very satisfied” or “satisfied.” Thus, it is suppbthat the reliability of the water supply service
of the residents who has been receiving water guggglice has been generally improved as
compared with before the project. In addition, shevey results show that the residents of the
Khatmia WTP covered area, where the water supplgtidon was not good before this project,
think that the water supply service has been imguiayreatly with respect to the amount of
watef’. On the other hand, in the West District (coveaegh of Garb WTP), where the project
implemented only the rehabilitation of the existiWg P, many residents felt that the quality of
water has been improved, but about half of theardents responded that the amount of water
was “not changed” or “worse.” Thus, the satisfatiod the residents in the West District is not
as high as in the East Distfftt

(Unit: %)
Water Quality Water Quantity
4 8
100 100
2 L] ,
80 s 80
st 60
60
40
40
20
20
0
o Before After Before After Before After
Before After Before After Before After Mahta Garb Khatmia
Mahta Garb Khatmia B Sufficient throughout theyear [ Dependent on the season
BVerygood BGood MAcceptable CBad DVerybad O Noresponse © Insufficient throughout the year No response
Improvement of water supply service Water fee relative to the status of water supply Satisfuction with the watersupply service
. 2 2 7 s comparedto the situation before the
compared to before the project 100 Z .
6 6 7 8 8 project
100 R — 80
5|
80 pdad, 100
60
60 80
40
40 60
20 o 40
o [ 20
Quality Quantity Quality Quantity Quality Quantity Before After Before After Before After 0
Mahta Garb Khatmia Mahta Garb Khatmia Mahta Garb Khatmia
Mimproved [Nochange BWorse [ Muchworse [JNo response MExpensive [Acceptable B Cheap [ Noresponse W Very satisfied O Satisfied M Not satisfied O No response

Source: Results of the beneficiary survey

Figure 2 Results of the beneficiary survey in ielato the project’s effectiveness

As stated above, although the water distributidnme of the Mahta WTP has generally
achieved the target volume, the Garb WTP and tharidia WTP have not achieved the
estimated volume because the water productioneif wells is lower than expected. However,

27 Some of the residents in the East District feat the situation of the water supply has becomessvgkccording
to the interviews with the residents, the watempdypolume and water pressure to the areas away fhe WTPs are
limited, as many people living near the WTPs, wtikeesituation of the water supply was not bad éefore, use
more water than before due to the improvementefitater supply service. In addition, the numberamiseholds
using water pumps has increased compared to béforeever, it is considered that many residents@aswhere
the water supply situation was not good beforeptiogect think the water supply in their area hasrbienproved
because they can obtain more water compared toebefo

28 |n addition to that, it is supposed that the hgihcentage of the wells connected directly to tagewsupply
piping network is another reason for reducing #wdents’ satisfaction.
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the combined water volume of the Mahta WTP and /it TP has achieved 80% of the
total target water volume in the East District. Reling the situation in the East District, certain
effects are observed. The amount of water sup@yirif@eased due to the construction of the
Khatmia WTP, and the residents in the areas wihergvater did not reach due to the low water
pressure before the project have been able toveeaiter thanks to improved water pressure
due to the increase of the proportion of water bgrthe distribution pump. Thus, the objective
of this project has been generally achieved witfare to the “improvement of safe and stable
water supply.” As for the water quality, the prapmm of chlorine disinfection of the water
supplied to the East District has been increasedalthe installation of the chlorine dosing
facilities and the receiving well. As a result, maasidents pointed out the improvement of
water quality during the beneficiary survey. In didd, the risk of bursting the reservoirs of the
Mahta and Garb WTPs was reduced by replacing thereéRervoirs with reinforced concrete
reservoirs through the project implemented as urg@pport. This means that the risk of
damage to the residents, who are assumed wouler $td the burst of the old reservoirs in
the future, was reduced. Therefore, the effectissmé the project is high.

3.4 Impacts

3.4.1 Intended Impacts

Improvement of the water supply situation in Kaasaly by the implementation of the

project was expected to contribute to improvemérhe basic living environment of the
residents. Therefore, at the time of ex-post evanait was examined that how many residents
receiving the water supply service led to improvet@d basic living (quantitative effect) and
what kind of changes in terms of living environmeaturred by improving the water supply
service among residents receiving water supplyicefqualitative effect).

(1) Percentage of the households receiving thervgateply service, population receiving the
water supply service, and daily water use per aapithe East District (quantitative effects)

At the time of the planning, the water distributigipe renewal work and water supply pipe
connection work by the Sudanese side, which werengld outside of the scope of the project,
were regarded as necessary work of the partnetryoarorder to achieve the project effect and
were indispensable for the effective use of thdifi@s constructed by the project. Therefore,
the percentage of households receiving the wafmlgservice, population receiving the water
supply service, and daily water supply per cadpita the East District were set as effect

29 Daily water supply per capita, which was set agdicator at the planning stage, means daily waserper
capita.
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indicators of the project on the premise that theseks by the Sudanese side would be
completed.

As shown in Table 11, the number of householdsvigxpthe water supply service in the
East District has been increasing year by yeareé&saslby in the completion year of the
“Expansion Project” (2014), the number of housebattreased significantly compared to
other years. Thus, the project contributed to sertent to the increased number of households
receiving water supply service in the East District

Table 11 Number of households receiving the watpply service (East District)

2010 2011 2012 2013 2014 2015 2016 2017

Completion year of | Completion year of
Project | Expansion Project

Kassala East 19,237 20,520 21,671 22,824 24,484 25,008 25,607 26,235
Increase in number from last year |- 1,283 1,151 1,153 1,660 524 599 628
Increase rate o 107% 106% 105% 107% 102% 102% 102%

Source: Kassala SWC Financial Department

The achievement of the indicators (percentage o$élaolds receiving household water
supply, population receiving the water supply sexyvand daily water use per capita, set at the
planning stage) at the time of the ex-post evatnatias analyzed via the number of households
receiving the water supply service (Table 11) dredimformation provided by the related
organizatiof. The results of the analysis are shown in Tableah@ the indicators (percentage
of households receiving household water supply@mlilation receiving the water supply
service) have not been achieved at present.

However, the population receiving water supply merhas increased compared to 2009.

It can be said that the expansion of the waterlgumpume in the East District through the
project contributed to some extent to the incredisbe population receiving the water supply
service. Regarding the amount of water use petagpr day, the target has been achieved,
taking into account that the leakage rate is s&88 and divided simply by the population
figures. As a result of the beneficiary surveysisupposed that some residents who had been
receiving water supply service before the project ase more water than before as a result of
the project. However, it is thought that there ik 30% of the residents in the East District
who cannot receive water supply service becausedlter supply pipes are not connected to
their household. In other words, it would have bigieral if the water supply volume per day

30 Although theséndicators were set as quantitative effects atithe of planning, they are considered to be the
effect brought about by the increase in the waigridution volume, which is a quantitative indiceiof
effectiveness. Thus, they were reset as indicafarapact at the time of the ex-post evaluatiorthdlgh the target
year was mentioned as 2016 in the preparatory guegort, it was reset to 2017 in the ex-post eatén because

the indicator of the quantitative effect 3 yeateiathe project completion was set as a targetdigu

31 The estimated population (218,144 people) andnestid number of households (38,102 householdgkiltast
District in 2016 were provided by CBS Kassala bradetd the number of households receiving the waipply
service in the East District in 2016 (25,607 howsds$) was provided by Kassala SWC.
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that was increased by the project were allocatethfise 30% of people, but currently it is
thought that it has been allocated for the res&leshio receive water supply service.

Table 12 Status of achievement of the impact indisavhich were set at the planning stage

Baseline Target Actual

2009 2017 2016 Remarks
25,607 households (number of households in East
District receiving the water supply service ) +
38,102 households (Estimated total households in
East District) x 100

Indicators

Percentage of
households receiving 73% 100% 67%
water supply services

204,739
Ponulation receivin (Total population in 5.725 persons/household x25,607 households
P ng 125479|  Kessaatast 146,600| (number of households in East District receiving
water supply services estimated by CBS : -
Kassala branch at the water supply service) *Notel

the planning stage)

19,634m3/day (Daily average water consumption
[=daily average water demand] / 218,114 persons
(Estimated population in East District) x 1000
*Note2

Water use per capita

per day (Licapita) 62L/capita 90L/capita| 90.2L/capita

Source: Analysis by evaluator

Notel: The number of persons per household wasmieted by dividing 218,144 people (estimated potiartain
the East District in 2016) by 38,102 householdsrteged number of households in 2016).

Note2: The daily average water consumption wasutatied by taking the daily average water distributvolume
in the East

District (27,270 ), that is, the average daily water distributiconirMahta WTP (9,163 i+ from Khatmia
WTP (8,747 ) + from others (9,360 ¥y minus the same water leakage rate as plannéd)(ZBthers

refers to the estimated water production of thdsaennected directly to the distribution pipe netivaccording
to the interview with Kassala SWC. As for the wadsatkage rate, the same water leakage rate as plaasme
shown in Figure 1, was applied since the exactdgakate was unknown.

Factors that led to not being able to achievent&ators at the time of ex-post evaluation
include population increase and delay in constonctvork of the renewal distribution pipes by
the Sudanese sitfeWater distribution pipe renewal work was staitedanuary 20134.
According to the Kassala SWC, the renewal workhefwater distribution pipes was completed
in both the East District and West District in JAQA7. In order to switch the water supply to
the new water distribution pipe, some householdssetwater supply pipe is connected to the
old water distribution pipe will require replaceme&rork of the water supply pipe to the new
distribution pipe. The replacement work has beartest with the agreement that the Kassala
SWC will bear the material cost of the water supgppe and the installation cost will be borne

32 |f considering the target population in 2017 asttbtal population of the East District estimatedhie planning
stage (204,739 people), the population receiviegithter supply service (146,600 people) in 2016\las
calculated by the analysis covered 72% of the targpulation. However, the total population of st District in
2016 estimated at the time of ex-post evaluati@1& 144 people, which is more than the estimatidhe planning
stage due to the increase in the number of peoff@ssala city. Therefore, the coverage is 67% etarget
population. Thus, it can be said that the incréaslee population in Kassala city affected the aebiment of the
target indicator together with the delay of workthg Sudanese side.

33 Making a renewal plan for the water distributiopgowas supported by the water cluster of the “Ciéypac
Development Project for the Provision of ServiaasBasic Human Needs in Kassala” (2011-2015).

21



by the residentd It is expected that the leakage of water fromgipes will be reduced if the
connection work between the water supply pipe &wl water distribution pipe is carried out
appropriately and completed. Moreover, if the watgrply pipe is connected to the 30% of
households to which the water supply pipe is notganected, it is expected that the
achievement of the indicators will improve in theure, but it will be difficult to achieve the
figure of the target year 2017.

(2) Changes of residents’ living environment (QuaiNve effects)

It was expected that the improvement of the resgldasic living environment in the target
area would be an indirect effect of the projectug,tat the time of the ex-post evaluation, an
interview survey of the residents with questionesiabout “what changes occurred in their
lives due to the changes in water supply conditiaras conducted. Also, question about “the
amount of water purchased from a water vendor du@provement of the water supply
situation” was asked the residents in order talseehange in the cost of water. The results are
shown in Table 13.

Table 13 Results of the beneficiary survey in tefato the project’s impatt

Changes due to improvement of water supply situation (multiple answers) Changes due to deterioration of water supply situation (multiple answers)
Percentage of total Percentage of total
Mahta Garb | Khatmia | Total households Mahta Garb | Khatmia | Total households
surveyed surveyed
Number of households surveyed 49) 43 51 143 - Number of households surveyed 49 43 Bl 143
Number of hosteht‘)Ids (ha(» responded the 4 33 p 17l &% Number of hcysehf}\ds that respf:nded the 8 10 5 o 16%)
water supply situation had improved water supply situation had deteriorated
Time of collecting water has decreased 22) 13| 21 56 39%| Time of collecting water has increased 8| 9 6| 23| 16%)
The frequency of diarrhea (especiall
© frequency (especially 22) 18| 9 49| 34%| Frequency of collecting water has increased 6| 7 6| 19| 13%)
children) has decreased
The work of drawing water for women and The work of drawing water for women and children
N 16| 8| 23] 49| 34%| 5 10| 4 19| 13%)
children has been reduced has increased
Life became comfortable 13| 9| 26 48| 34%| Cost of purchasing water has increased. 0| 6| 1] 7| 5%|
Frequency of collecting water has been
17 4 22) 43 30%) The distance to draw water has increased. of of 2| 2| 1%
reduced
Became possible to secure sufficient water
- - 19 1 10| 30) 21%| The frequency of diarrhea has increased 1 of of 1 1%
for cleaning and washing.
Became possible to do housework without
N o 3 3| 9 15 10%| Sub total 20 32 19 71
worrying about the water collection time.
Cost of purchasing water has been reduced. 8| 1] 3] 12) 8%| Has the amount of water purchased from the water vendor changed?
Became possible to grow plants in a R otal
3 3 7 13 9% Mahta Garb | Khatmia | Total households
garden.
surveyed
Became possible to secure sufficient water 8 of 3 11 8% It has decreased compared to before. 12 9 33 54 38%)
for showering
Became possible to save money. 6| 1 3 10| 7% It has increased compared to before, 3 13 7! 23| 16%)
ibly i h
Became possible to sprinkle the garden of 1 3 4 3% Never purchased from water vendor. 31 2 7! 59| 41%)
with water.
Sub total 4
137 62 w1 340 No response 3 of 4 7 5%
Sub total 49 43 51 143

Source: Results of beneficiary survey

Although there was a negative answer from the eesgdof the Garb WTP covered area
where the output of the project was limited in tiiest District as well as the part of the East

34 Information provided by “The Project for Strengtivey Capacity of Institutional Management, Operatoa
Maintenance in State Water Corporations” (Octob@t,72.

35 The sample size of the beneficiary survey is reteto in footnote 26. “Time and frequency of colieg water”
means that water is collected in the early mormingt night in case sufficient water cannot be ioleié from the
household water tap. Some households collect wegtasing the water pump during times of low watersgure.
“Drawing water” is drawing water from the househtdg and moving the water to a container to keep it
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District where the water supply situation was nmbdjeven after the project, the positive effect
was generally confirmedRegarding the amount of water purchased from arwatador, many
respondents, except for the water supply areasoGirb WTP, responded that it has been
decreased. Especially in the water supply areaeoKhatmia WTP, it is regarded to have
improved remarkably. Thus, the project contributedaving the cost of residents’ water
purchases in the East Distpfct

3.4.2 Other Positive and Negative Impacts

At the planning stage of the project, it was conedrthat the project would cause “economic
difficulty due to the reduction/loss of sales aitids of water vendors” and “the decrease of the
groundwater level” at the operation stage, andh expected that necessary measures would be
taken. The status of those effects and measuren takthe Kassala SWC at the time of the
ex-post evaluation are mentioned below (1)-(3).0kdng to the interview at the Kassala SWC,
there was no land acquisition and resident resetiht due to the “Rehabilitation project”, as
the land for the project was within the premisethefexisting WTP. And the land for the
“Expansion project” was agricultural land, and @swobtained by Kassala state government
through compensating alternative land to the oveegore the start of the projéttRegarding
the other impacts that were concerned would oceting the construction stage of the project,
such as air pollution and noise, planned measuasas arrangement of staff for traffic control,
construction of a protective fence, and establisttroéan information desk for receiving the
residents’ complaints were taken, and the negatipact of the project during the construction
stage was not identified.

(1) Economic difficulty of water vendors by redusti and loss of water vendors’ sales
activities

The sufficient information about the number of watendors and their sales activities was not
obtained. According to the interviews with the emtty active water vendors (3 people), they
purchased water from the public water taps of tlasddla SWC (about 25 places) by around
2011. But currently all places are closed, and theghase the water from private water trucks.
Regarding the customers, they previously sold tasbbolds, but currently they sell at

36 According to the interview with water vendors, yttsell two barrels of water (same as 400 liter§R630. Most
of the households receiving the water supply seraie categorized as “Residential 3” in their cantveater fee
categories, and they pay SDG32 per month. For elearagsuming that 62 liters, which is the dailyavat
consumption per capita of 2009, is bought fromvtlager vendor, the necessary amount of water pethmaitl be
1,860 liters, which costs about SDG140. If theefare family members, it costs about SDG700. Camgpavith
purchasing the water from water vendors, the waipply service, whose monthly water fee is fixed at
SDG32/household, is very cheap.

37 The land acquisition and resident resettlemerthbyproject were not planned during the planniagestAlthough
there was no resident resettlement, in fact, laxogiigition occurred for the “Expansion Project.’eTtackground
and process of obtaining the land were not ideatifBut there was no negative impact up to the tifrtee ex-post
evaluation (Interview with Kassala SWC and Main cdtast).
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construction sites. Their income has decreasedapared with before. However, one water
vendor out of three said that he still sells tovipes customers, and there was no change in his
income. Although the enough information about th&slof their jobs was not obtained, from
their interviews, the vendors said that many watandors have engaged in other jobs after
quitting as water vendors.

(2) Decline of the groundwater level
In Kassala city, decline of the groundwater lewas been pointed out for many years. The

data of the observation well observed by Groundwsate Wadis Kassala branch also shows
that the groundwater level has declined with thespge of time. The pumping volume of the
wells in the WTPs constructed by the project has t#¢nded to decrease, and it seems that it is
influenced by the groundwater level decreasingtoesextent. Factors influencing the decrease
of the groundwater level are considered to be puemping of agricultural wells, installation of
the wells in close intervals, propagation of plaz#ied mesquite, etc. However, the evidence to
prove those factors was not obtained because #ut data have not been recorded. Regarding
whether the project has affected the decreasitigeofroundwater level, it is considered that the
negative impact of the project is not much as cosgbavith the number of agricultural wells
(although the accurate number is unknown, theralaoat 3,000 wells according to the related
person of farmers union) and the number of wellgifmking water (136 welf§). On the
contrary, the over pumping of the agricultural wédl considered to have a negative effect on
the reduction of the pumping volume of the WTPsllsvel 0 see the current situation of the
decreasing groundwater level, the Kassala SWC égisrbmonitoring activities since
November 2016, and 15 observation wells were beiogitored twice a week at the time of
ex-post evaluatiofl Through the accumulation and analysis of those idethe future, it is
expected to see the exact current situation basédeodaté.

38 Document provided by “The Project for Strengthgn@apacity of Institutional Management, Operatiod an
Maintenance in State Water Corporations.”

39 The monitoring activities are also supported big¢Project for Strengthening Capacity of Institudion
Management, Operation and Maintenance in Stater\Eatgorations.”

40 Among the observation wells being monitored, oed#l with a large fluctuation range of one day hasrb
confirmed. The agricultural wells are adjacenti® dbservation wells within 50m, and the decreadbe
groundwater level of the observation wells is neadnsistent with the pumping time of the agrictdtwells every
day. Thus, it is considered that the fluctuatiomhef water level is due to the interference ofwtlager pumping of
each otherifterview with the expert of “The Project for Stgghening Capacity of Institutional Management,
Operation and Maintenance in State Water Corporsifjon
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(3) Contribution to the increased number of houkkEhgeceiving the water supply service in
West District
As Table 14 shows, the number of households reagivie water supply service in the West
District is increasing year by year. The certaintdbution of the project has been observed, as
the number has increased in the completion yetredfRehabilitation Project.”

Table 14 Number of households receiving the watpply service (West District)

2010 2011 2012 2013 2014 2015 2016 2017
Completion year of | Completion year of
il Project | Expansion Project

Kassala West 11,919 12,802 14,079 15,015 16,113 16,481 16,853 17,161
Increase in number from last year |- 883 1,277 936 1,098 368 372 308
Increase rate = 107% 110% 107% 107% 102% 102% 102%

Source: Kassala SWC Financial Department

As described above, with regard to the impact isf phoject, the quantitative indicators that
were set at the planning stage had not been ach@wbe time of ex-post evaluation. This was
because external factors such as delay in constnuat the part of Sudanese work were an
impediment to the achievement of the goal, by sy the Sudanese side work, which was
indispensable for realizing the effect, to be aeasf the scope of this project. Although the
population receiving the water supply service g@asing in the East District, there are still
many people who cannot receive water supply sebhécause the population in Kassala city is
also increasing year by year. In the future, imprognt of indicators will be expected by
proceeding with renewal work of the water distribntpipes and replacement work of the water
supply pipe connected to each household by therf@sdaside. But achievement in the target
year of 2017 is difficult. Regarding the qualitatigffects (improvement of basic living
environment for the residents in the target artret)were set at the time of planning, it was
confirmed that many residents feel that the waipply situation has been improved according
to the beneficiary survey, although there is aedifice in results according to area. It is also
assumed that there were many positive impactsainliving environment. Although sufficient
information was not collected about the “econoniifiadiity on water vendors by
losing/decreasing their sales activities,” whictsv@aconcern as a negative effect at the time of
planning, several water vendors who were intervitatethe ex-post evaluation survey said that
most of their colleagues have already shifted tlobifrom water vendor. As for the “decline of
groundwater level,” it is supposed that it is natised by the project but caused by over
pumping of agricultural wells, etc. Thus, the impafcthe project is faft.

41 The timing of ex-post evaluation of the Grant Ribject is the timing at which the project’s out@is expected.
Thus, when evaluating the project’s impact at time tof ex-post evaluation, it is general to assiessmpact with
taking into consideration the added value thatmeeen at the time of ex-post evaluation (refért2016
External ex-post evaluation reference). Howeverabee this project set the quantitative indicagpescentage of
households receiving the water supply service, [atiom receiving the water supply service, andydaihter use per
capita) on the premise that the Sudanese side whikh was outside the project scope, would be detag, as
stated in footnote 30, those indicators were detexdhas impact indicators at the time of ex-postiuation. In
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As stated above, this project has achieved itscaisgs to some extent, and the effectiveness
and impact of the project are fair.
3.5 Sustainability (Rating2)
3.5.1 Institutional Aspects of Operation and Manatece
Kassala SWC has the authority to decide the issaetavater supply in Kassala State. Figure
3 is the organizational chart of Kassala SWC. Tiheebeen no big change from the time of the
planning.

Kassala State

Director Main Office Water i
General Number of staff: 91 staff Corporation
Number of staff:
Storage Laboratory for Water| 581 staff
Department Quality
Public Relation
Training unit
Team
Rural Water Project &
Supply Investigation
rtm

Operation
| Locality Office |

Maintenance
Department

Financial
Department

Administratio
n Department

Department

Kassala West
Office

! 1

: | New Halfa Wad el
1

! 1

! 1

L] !

! 1

! 1

! 1

! 1

! 1

! 1

! 1

Girba Office Aroma Office .
Office Helew Office

(East Office | Kassala East
137 staff Office

L

Khatmia
WTP

Garb WTP

Mahta WTP‘ |

‘/ West Office 107 staff ‘

Source: Refer to the document provided by “The “@&rbfor Strengthening Capacity of Institutional Mgement,
Operation and Maintenance in State Water Corporsition

Figure 3 Organizational chart of Kassala State Waggporation

The daily operation of the WTPs is carried out ij+time operators belonging to each
WTP*, In case the operators find trouble of the fde#itthey inform the shift leader, and the
shift leader contacts the engineer. When the epgineges that repair is necessary after
checking the facilities, he requests the mainteaaepartment to repair the facilities. If the
maintenance department cannot manage to repdiothiae, the repair is outsourced by the
maintenance department. According to the interviatitbe WTPs, the number of O&M staff in
each WTP is as shown in Table 15, and the sufficiamber of O&M staff is secured.

addition, the work conducted by the Sudanese sitlish was implemented outside of the project scoss,
recognized as a factor of the development of tbgept effect, and the target year was set at the tf ex-post
evaluation (2017). Therefore, this project was sss@ with more emphasis on the impact comparedgeitieral
ex-post evaluation because the project impact lead kxpected to be confirmed at the time of ex-peaiuation as
planned. It is considered that the plan based eptémise of the Sudanese side work completiorchwiras
implemented outside of the project scope, invohiskl

42 The four-rotating-shift is applied to each WTP.eGihift team in the Mahta WTP and the Khatmia WoRssts
of 3 operators (one of them is the shift leadary e team in Garb WTP consists of 2 operators.
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Table 15 Number of staff in WTPs

Mahta WTP Garb WTP Khatmia WTP
Engineer 1 1 1
Operator 16 13 12
Other staff 3 0 3
Total 20 14 16

Source: Interviews at the WTPs

Therefore, there are no big challenges in thetiriginal aspect of O&M.

Although the training unit has been establishedeskD12 at the Kassala SWC, and technical
training has been implemented, the activities eftthining unit have been stagnant recently.
Currently, it has been attempted to revitalizeadsvities through “The Project for
Strengthening Capacity of Institutional Managem@mgeration and Maintenance in State Water
Corporations*,

3.5.2 Technical Aspects of Operation and Mainteaanc

Operators who received OJTs in the “RehabilitaRooject” and who attended workshops
and OJTs of the technical guidance in “Expansiajeet” belong to each WP It is assumed
that there are no big challenges in daily operai®the experienced operator supervises the
other operators as a shift leader. However, th@rioke dosing facilities in both the Mahta and
Khatmia WTPs that were installed by the projeckbrdown for over the one yedtccording
to the interview with the laboratory staff, the sawas leakage of chlorine gas, and the joint of
the changeover corroded due to the fact thatigirevas done improperly. Although the
training related to the O&M of the chlorine dosfagilities was conducted by the technical
guidance of the project, it is considered that prdp&M was not done because one of the three
staff members in the laboratory who attended thieitrg quit the job, and the other two only
partially attended the training. Subsequently,aswepaired by an expert of “TReoject for
Strengthening Capacity of Institutional Managem@mqeration and Maintenance in State Water
Corporations’in November 2016, and it was operating at the oifnthe ex-post evaluation. For
Kassala SWC to maintain the facilities by itselfhie future, technical support under the
guidance of the expert of “THeroject for Strengthening Capacity of InstitutioMdnagement,
Operation and Maintenance in State Water Corparsitibas been implemented. It is assumed
that there are minor challenges with WTP’s O&M assult of the scoring based on the work
achievement sheet in the O&M of WTP and mini téstshe maintenance team conducted by
“The Project for Strengthening Capacity of Instidntl Management, Operation and

43 The draft of the business plan developed by KasS#C through “The Project for Strengthening Capaufit
Institutional Management, Operation and Maintenanc&ate Water Corporations” describes revital@atf the
training unit.

44 Not less than 70% of the staff of the Kassala SWG attended workshops hosted by the technical gualaf
the project have worked at the time of the ex-postuation.
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Maintenance in State Water Corporations” in Oct@i6”°. Thus O&M in WTPs is aimed to
improve by the activities of “The Project for Stgtimening Capacity of Institutional
Management, Operation and Maintenance in StateNZatgorations” in the futur@herefore,
some minor problems have been observed in the itadlaspect of O&M.

3.5.3 Financial Aspects of Operation and Mainteeanc
All the necessary expenses for the O&M of the KlasS&VC, including the WTPs, are
covered by the water fees collected from the custenThe water fees in Kassala city are fixed
rates. According to the Kassala SWC, the colleat&ia has been not less than 80% since the
start of entrusting the fee collection to the Hieitiy Corporation in late 20¥2 As shown in
Table 16, the water fees structure are regulaxieveed, and the income is increasing year by
year with the increasing number of custorfters

Table 16 Monthly water fees by the customer caieg8r

(Unit: SDG)
2012 2013 2014 2015 2016

Residential -1 40 40 45 50 60
Residential -2 35 35 40 45 55
Residential -3 20 20 20 30 32
Commercial-A 280 280 350 450 600
Commercial-B 80 80 120 200 250
Commercial-C 45 45 65 100 150
Commercial-D N/A N/A 801 1,000 1,500
Commercial-E N/A N/A 250 350 500
Governmental -A 80 80 100 150 200
Governmental -B 45 45 55 60 70

Source: Kassala SWC Financial Department

To see the financial document provided by the forrdepartment, there was no year in
which the expenditure greatly exceeded its incarefe( to Table 17).

45 On the work achievement sheet, the scoring waduxiad for 16 items related to well management, WTP
management, procurement, and inventory manageifleataverage score was 23.5 points out of 100 pdits
tests were conducted on the basic knowledge ofrwataity and chlorine treatment, and calculatibthe chemical
injection volume was conducted for 16 maintenasagtmembers from the operation department, maintena
department (electricity section and machinery segtiand laboratory. The average score of the tastiwas 20.1
points out of 100 points (Document provided by “Hreject for Strengthening Capacity of Institutional
Management, Operation and Maintenance in Stater\Zatgorations”).

46 Regarding the collection of water fees, 77% of augrs’ water fee collections are entrusted to fleeticity
Corporation, and the remaining 23% customers whoadaise electricity are collected by the KassalaCSW

47 Revision of water fees and categories was suppbstéle water cluster of tHeCapacity Development Project for
the Provision of Services for Basic Human Needsasdgla (K-TOP), and it was revised since 2014.

48 There are ten categories (eight categories udtiBRof water fee. The category of “Residentialh@isehold,
“Commercial” is restaurant, farm, and factory, a@bVernmental” is public institution and schools.
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Table 17 Annual income and expenditure of Kass#4S
(Unit: Thousand SDG)

2012 2013 2014 2015 2016
Total revenue
(fee collection) 14,404,545 14,915,700 18,424,428 23,161,095 29,502,108
Residential -1 246,960 245,520 222,345 250,200 303,480
Residential -2 1,378,755 1,374,345 1,562,040 1,777,545 2,198,790
Residential -3 10,790,280 11,281,860 13,034,475 15,952,230 20,003,238
Governmental -A 360,000 386,640 514,800 776,250 1,063,800
Governmental -B 133,245 131,220 115,560 106,920 141,750
Commercial-A 292,320 322,560 872,550 793,800 1,042,200
Commercial-B 669,600 678,240 1,245,240 2,147,400 2,704,500
Commercial-C 533,385 495,315 628,560 1,049,400 1,594,350
Commercial-D N/A N/A 72,000 90,000 108,000
Commercial-E N/A N/A 156,858 217,350 342,000
Total expenditure 10,926,902 13,807,484 13,700,233 23,204,475 18,973,582
Salaries 6,247,864 6,858,995 7,545,818 12,107,198 9,955,021
Electricity 2,069,095 2,097,532 2,510,733 2,872,972 2,182,541
Fuel 737,705 859,749 1,126,495 1,371,216 960,332
Maintenance (materials, tools, etc.) 568,166 798,346 535,648 366,813 1,097,412
Others 1,304,072 3,192,862 1,981,539 6,486,276 4,778,276

Source: Kassala SWC Financial Department
Note: Commercial-D and Commercial-E are the categanigoduced since 2014

However, according to the interview with the diorcgeneral of Kassala SWC, there are
some expenses that are not reflected in the tgp@neliture of Table 17. In fact, the funds are
insufficient, and the costs of developing new waltsl new facilities are difficult to cover with
the income of the customers’ fee. Therefore, KasS8/C depends upon subsidies from federal
and state governments as well as through support donors. Although Kassala SWC manages
to develop new wells, the chlorine dosing facititend distribution pump in Garb WTP, which
had been installed in the 1980s by the Japanes® Gig Project, have not yet been replaced.
As a result, chlorine powder is manually placethmreceiving wells, and only two distribution
pumps among three are workfign addition, accurate water distribution volungsmot been

recorded in Garb WTP, as the flow meter was ndallezl due to the shortage of funds.

Thus, the financial aspect of O&M has minor proldem

4% Two out of three of Garb WTP’s water distributipmmps, which were procured in the 1980s, were bwbok in

February 2017. But after repair work done by KasSaMC, two pumps were working in July 2017.
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3.5.4 Current Status of Operation and Maintenance
(1) Current status of O&M in each WTP
The status of O&M in each WTP at the time of extg&luation is shown in Table 18.

Table 18 Status of O&M at the time of ex-post eatien (July 2017)

Mahta WTP

Garb WTP

Khatmia WTP

Operation
Records

*The chlorine-dosing facility and distribution

pumps are checked and operation records are|

recorded every day.
*Water distribution volume is recorded every
hour.

*No operation record because flow meter was
not installed as the project's output of Garb
WTP was limited and distribution pump
building was not rehabilitated like Mahta and
Khatmia WTPs. However, the time of water
distribution is recorded.

*The chlorine-dosing facility and distribution
pumps are checked and operation records are|
recorded every day.

*Water distribution volume is recorded every
hour.

Engineer can check the water intake and
distribution anywhere by using the remote
monitoring system.

Facility
Maintenan
ce

*Although the chlorine-dosing facility was
out of use for a year, it is currently working
after the repair by the technical cooperation
project.

+One of the distribution pumps is not
operating due to the high temperature
during its operation. (but it is not a big
problem at present as one of the distribution
pumps is installed as a spare. )

*The facilities rehabilitated by the project are
operating without any problem.

<'The followings are the malfunction of the
facilities provided by the Grant Aid Project
in the 1980s. >

-Only two distribution pumps among three
are operating.

+Chlorine-dosing facility was out of order
since 2011.

*Although the chlorine-dosing facility was
out of use for a year, it is currently working
without any problem after the repair by the
technical cooperation project.

Operator has to adjust the water
distribution pump valve manually to control
the water flow every time water is conveyed
because no screw of the valve for flow
adjustment meets its specifications.

Source: Observation at the time of ex-post evalnati

Although there are minor challenges in the Maht@ ldhatmia WTPs in terms of the current
status, their facilities are generally managed walithe Garb WTP, where the outputs of the
project is limited, the existing facilities thatueabeen utilized since the 1980s, such as the
chlorine-dosing facility and distribution pumpsganot utilized partially due to deterioration,

However, the facilities rehabilitated by the projaee managed well.

Thus, generally, there are no challenges in terfniseocurrent situation of O&M.

As stated abovesome minor problems have been observed in termikeofechnical aspect

and financial aspect. Therefore, the sustainahifithe project effects is fair.
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Column: Negative factors concerning the sustaiitgtif the project effect

As stated in the section on effectiveness, the mggtribution volume and water pumping
volume of each WTP tend to decrease. Accordinchéodirector of the Groundwater and
Wadis Kassala branch, it is assumed that over pugnas well as the overdevelopment of
agriculture wells due to the expansion of the adice lands, mutual interference of wells
located within a close distance, and effect offilant called mesquite (*1), are causes of thq
decrease of the groundwater level. However, a aleason has not been specified at the
moment, as the detailed investigation has not bmermucted. Kassala SWC has begun
periodic monitoring of several wells in the cityyeé November 2016 in order to grasp the
current situation of the decline of the groundwddeel. A block meeting with the residents to
discuss effective water use has also started.I{F2ddition, new wells for drinking water are
being developed by Kassala SWC to increase therwatibution volume. But those efforts
require time to take effect, and it is unknown howch they can mitigate the decrease in
water distribution due to the decline of the growater level.

In July 2017, the Kassala state government estaulighe local act (No0.58 and No0.59)
concerning the management of groundwater, and doedmation and supervising of the
groundwater resources management in Kassala statéovbe carried out by the Groundwater|
and Wadis Kassala branch. In addition, the regiricts imposed for future expansion of
farmlands and for excavating new wells due to theessity of approval by the committee
chaired by the Groundwater and Wadis Kassala brgfgh

*1 Mesquite is an exotic species brought in to preéwthe desertification. According to the direatbthe Groundwater
and Wadis Kassala branch, it is thought to be aeafl groundwater decline because of its high dyprive potential
and deep underground rooting, and, as a reshlpders the recharge of groundwater.

*2 Those activities are supported by “The Projegt $trengthening Capacity of Institutional Managem®peration
and Maintenance in State Water Corporations.”

*3 The committee members consist of the Groundwaibel Wadis Kassala branch (chair), Kassala SW (¢fhair),
Farmers Union, Gash River Training Unit, and LawnAdistration (Interview with the director of Groundter and
Wadis Kassala branch). It is also assumed that3thdoint Coordination Committee (JCC) of “The Projéot
Strengthening Capacity of Institutional Managemen©peration and Maintenance in State Water
Corporations”(2016-2020) held in 27 April 2017 admited to the establishment of the committ€kis is because
about 60 stakeholdersuch as the officers of Kassala SWC, Kassala S$faternment, related ministries, farmers,
NGOs, and the residents of Kassala could shanafbienation and discuss groundwater managemehiaf€C.

Close distance between two wells

— e S

Sl

- Well for WTP | T

— | Well for agriculture developed
e after the project

(Example of close interval between the well of W@ agricultural well
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4. Conclusion, Lessons L earned and Recommendations
4.1 Conclusion

The projects were implemented in Kassala city ledan the eastern part of Sudan, where its
population has been growing, with the aim of impngwthe safe and stable water supply to the
residents through the rehabilitation of the exgtWTP in the East and West Districts and
through the construction of a new WTP in the Easstridt, thereby contributing to
improvements in the residents’ basic human neeus.pfojects’ implementation was consistent
with Sudanese development policy and needs asasellapan’s ODA policy. Therefore, the
relevance of the projects is high. Although theeravminor modifications from the plan with
regard to the construction and soft component (tieahguidance), the projects implementation
and their cost were almost as planned. Howevetheagrojects period exceeded the plan, the
efficiency of the projects is fair. The projectsntidbuted to the improvement of water supply
and water quality in Kassala East District andhe water quality in Kassala West District
where its outputs had been limited. The positivieat$ by those contributions were also
confirmed. In addition, the risk of bursting of theservoirs was reduced by upgrading old FRP
reservoirs to reinforced concrete reservoirs thhotlge rehabilitation of existing WTPs in the
East and West Districts of Kassala city. This ledhe reduced future risk of people being
affected by the reservoir bursting. However, thepbe receiving positive effects through the
project are limited, as many people are still uadbl receive water supply service because the
replacement of the distribution pipes and the wsitgply pipes by the Sudanese side, although
it is outside of the projects scope, has been ddiegnd also because of the population increase.
Therefore, the effectiveness and impact of theggotsjare fair. Some minor problems have been
observed in terms of the technical and financipkats of O&M. Therefore, sustainability of the
projects effects is fair.

In light of the above, the projects are evaluatele partially satisfactory.

4.2 Recommendations

4.2.1 Recommendations to the Executing Agency

(1) Completion of the replacement of a new distidiu pipe and water service pipe for the
customer

When considering how to effectively deliver wateorh limited water resources to more

residents, while also considering the current stnaof Kassala city’s water supply, the most
effective way is to increase water supply volumedbgreasing the water leakage rate. In order
to decrease the water leakage rate, it is recomaterior Kassala SWC to complete the
replacement of a new distribution pipe steadilyotlyh close communication with the
contractors. In addition, Kassala SWC needs to tapsufficiently the process of replacing the
water supply pipes for existing customers whostailadion costs are covered by the customers
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so that their installation will be properly com@ét
(2) Strengthen cooperation with Groundwater andi§/édssala branch

It can be said that Kassala SWC and GroundwateMéamis Kassala branch will be able to
cooperate more easily than ever before througleskeblishment of the local act related to the
management of the groundwater resource from ttie gavernment. Kassala SWC has great
knowledge about the water supply system, and Gwatet and Wadis has great knowledge
about groundwater resources. In order to continyosgpply stable water to residents, water
supply and water resource management cannot bedeogd separately. It is significant for
Kassala SWC to monitor the fluctuation of the grbwater level periodically and consider the
proper water resource management as well as ther wapply management in the future in
cooperation with the Groundwater and Wadis Kadsiach.

(3) Making sure to keep the O&M record

Although the operation records such as check recoidhe facilities and water intake/water
distribution are taken on a daily basis in the MaW{TP and Khatmia WTP, maintenance
records such as engine oil change logs of the gtoresire not taken. For efficient O&M in the
future, it is recommended to take a maintenancerdeio addition to the daily operation records.
Regarding the Garb WTP, it is desirable to takeon#s of water intake/water distribution
together with the installation of the flow metence it is not even possible to record the intake
and distribution as there is no flow meter insthlle

(4) Providing the training opportunities for theeogtor of WTP

Many operators requested training related to maartee during the interview with the
operators. Although the training for operators ising conducted by “The Project for
Strengthening Capacity of Institutional Managem@mgeration and Maintenance in State Water
Corporations,” it is recommended that the trainimgt of the Kassala SWC takes initiative to
provide more training for the staff. Kassala SWG Ipgrsonnel to conduct the maintenance
training and OJT for operators, as some staff mesnivere dispatched to receive training at the
Drinking Water and Sanitation Training Center (DWSand the staff members who have taken
the TOT (Training of Trainers) at the DWST can aactdthe training as trainers. Thus, it is
important for the Kassala SWC to secure the costraihing proactively and promote the
capacity building of the staff by itself to enhartlce sustainability of the project’s effect.

(5) Promoting water conservation among residents
In the beneficiary survey, there are many residehts responded that their living
environment became comfortable due to an increesiter supply, but some residents
responded that the situation of water supply warde@®ne of the reason for worsened water
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supply situation for some residents is considenatithe residents in areas close to the WTPs,
where the water supply situation was relativelydybefore the project, used water more than
before due to the improvement of the water supipliason, and as a result, the water volume
and water pressure in areas far from the WTPs westected. It was pointed out that residents
wasted water because the monthly water fee in Kasgs is a fixed rate and is not
proportional to the water us&jeThe demand for water use is expected to incriease future
because the population in Kassala city tends t@ase. To provide water supply service to all
residents equally, it is important for the KasssWdC to continue educational activities on
efficient water usage. Although it is considereat tine future excavation of new wells is
restricted by the establishment of a local ags, iecommended that Kassala SWC persistently
educate the farmers about the over pumping ofiegisigricultural wells.

4.2.2 Recommendations to JICA

(1) Enhancing the improvement of water supply iserthrough the continuous support of the
JICA technical cooperation project

It is very crucial to manage the groundwater ineortb provide water supply service that

continuously meets customer demands in the fulMlsm, an indispensable issue for improving
future water supply service is how to effectivebedimited water resources for water supply
service. For that purpose, JICA is implementing ¢apacity development of the water supply
service of Kassala SWC, including the water leakagetrol and the water supply system
monitoring, through “The Project for Strengtheni@gpacity of Institutional Management,
Operation and Maintenance in State Water CorporstioRegarding groundwater resource
management, it is recommended to support strengiherapacity of the Groundwater and
Wadis Kassala branch and educating the residedt$aamers about the effective water use of
limited water resources through the activities leé tProject for Enhancement of Integrated
Water Resources Management.”

4.3 Lessons Learned
Making the plan to enhance the sustainability ef@rant Aid Project

Collaboration with technical cooperation projeatsidg and after the project implementation
has contributed greatly to the effectiveness, it sustainability of the project. Firstly,
during the implementation of the project, renewatkof the water distribution piping network

50 Introduction of the water meter system is the redfgictive way to prevent wasteful water use. Betrtrain
collection system of the water fee in Sudan isfldterate system. Thus, it is assumed that it negutonsiderable
time and continuous support such as securing adiuldgilding the system, and human resource dex@apto shift
the water meter system from the flat rate syst®yntaking a step, it is desirable to graduallyaddiice the water
meter system after strengthening the managemeatitgpf Kassala SWC to operate and maintain theesys
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by the Sudanese side advanced by supporting thagearent of pipe network facilities of
Kassala SWC through the water cluster@apacity Development Project for the Provision of
Services for Basic Human Needs in Kassala (K-T@B11-2015).” In addition, the water fee
that had not been revised for many years was mvish the support of K-TOP and thereby
improved the financial situation of Kassala SWCitkermore, K-TOP also contributed to the
launch of the training unit, which provided the iolation of the current O&M knowledge of
Kassala SWC staff, and various technical trainimgee conducted under the training unit
during the implementation of K-TOP

Secondly, after the project, the chlorine dosingigaent provided by the project was
repaired with the support of “The Project for Sg#mening Capacity of Institutional
Management, Operation and Maintenance in State "AN@teporations (2016-2020).” In
addition, continuous advice in terms of maintenamethod is also provided by “The Project
for Strengthening Capacity of Institutional Managem) Operation and Maintenance in State
Water Corporations.” Although the technical tragiof O&M of the facilities was conducted
during the project through the so-called “Soft Comgnt,” it is difficult to practically learn
facility repair at the time of provision because facilities are new. In this manner, it is very
effective to make a plan from a program perspegciivavhich technical cooperation projects
implement technical support during and after thengrid, to improve the sustainability of the
project.

Including the work to be implemented by the paromintry in the project scope to enhance the

project effect
At the time of the project planning, it was recam that completion of the water

distribution pipe renewal work and water supplygpgonnection work conducted by the
Sudanese side was indispensable for the projdé¢'stieeness, and the indicator of the
guantitative effect of the project was set basethahassumption. However, as a result of the
work on the Sudanese side not being included iptbgct scope as a necessary work covered
by the partner country and implemented outsidé@faroject scope, the project’s effectiveness
was affected by external factors such as delayeld amthe Sudanese side. In this manner, to
prevent external factors from hindering the develept of the aimed effect of the project, in
the case that difficulty is foreseen in the fediibiafter recognizing the technical, institutiona
and financial capacity of the partner country wiard to components indispensable for the
project effect, it is desirable to include it withthe project scope as part of the work to be borne
by the partner country and to manage the progrégs @also sharing progress with the partner
country to enhance the project effect.

51 The training unit is reducing its activities at¢ttime of the ex-post evaluation. Thus, the reiziédion of the
training unit is included in the recommendationttte Kassala SWC.
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