Chapter 7  Project Bvaluation

7.1 Bconomie Evaluation

7.1.1 Economic Benefits

(1) General

There are two major benefits derlving from:the Implementation of the Project,

One is the time benefit, Under the present eircumstances people in the eleven centers
more or less go to the far-away springs/rivers and/or publie fountains every day to fetceh
water. The time spent in such a way comes to an enormous amount when it is aggregated
as an annual total for the whole town.

If the Project is implemented, less peoﬁle will go to the above-mentioned water sources as
more people will use house connections or ysrd connections. That is to say, the time for

water fetehing witl be greatly reduced.

The JICA Study Team calculated the time to be reduced annually for the whole town in the
future years under the "with project™ conditions.

Eventually, the team converted the time into finaneial terms. This is the time benefit.
Another is the reduction of water-borne diseases. When the Project is implemented, more
people will have &n aceess to elean piped water. It will reduce the opportunities for them
to get In touch with contaminated water and contract such diseases as diarrhea, dysentery,
~ typhold and scabies. :

However, how many such cases will be reduced is very hard to estimate, ']‘heret‘oré, the
team just wants to remind people that such &n important benefit will be realized in the
"with project" case, o :

{2) Caleulation ¢of Economic Benefits'

How the above-mentioned time benefit was caleutated is summarized below:

As a result of the socio-economie questionnaire :survey conducted by JICA, the following
information was collected:

Time spent at a tlmé Datly frequeney No. of persons at-é

U
Sers (min.) {times) time
Publie fountains 1 2.3 ' 1.1

Springs/rivers 158 1.5 S 1.2

If the number of households' using publle fountains and the number of households using
springs/rivers Is estimated in both the "without project® and "with project" cases in the
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target years, one can work out the total time spent fetching water every year in both
cases by utilizing the above tebulated Information.

The respective number of househo!ds using the above two water sources In the "with
project” case was estimated based on the serviee population projection in the other
chapter. The respective number of such households in the "without project" case was
caleulated on the assumption that plped water users will increase by 2% every year.

Then, the difference in the aggregated annual water-fetching time between the two cases -
was caleulated for ¢ach year.

Pinally, such a time was eonverted into financlal terms by using the following information:

Monthly household Ramily size Wakiﬁg hours Time value per

income (birr) (persons) in a day Tour {birr)
A B C D=A/30/B/C
334 4.5 16 ' 0.1546

The results are shown in Table 7.1.1,
- 7.L2 Cost
The cost can be divided into cé.pltél cost and operation and maintenance (O & M) cost.

- Capital cost 1s huge compared to the economie benefits resulting from the reduction of
water fetching time, [f one could quantifavely Incorporate the subdual of water-borne
diseases, benefit related to WID and multiplier economic effeet into benefits, then one
could consider the total cost including capital cost. But, the reality is such that one
considers O & M cost - actually, & part of It - only for the sake of convenience.

0 ‘& M cost consists of ‘electric cost, fujefcbst, dislnfection-cbst, persdnnel 'cdst,_
- installation cost of conneetions, purchase cost of water meters and other cost. (For more

details refer to 4.5.) It was estimated as an annual recurrent cost for future years.

‘It turned out that the whole O & M cost Is too large in comparison with the above benefits.
: Eventually, personne} cost was pleked up, representing O & M cost,

' The personnel eost used here is the incremental ohe, that Is to say, the differende between
the personnel cost In the " with project " case and the personnel cost In the " without
project ¥ case,

7,1.3 Economie Evaluation

Based on the data esleulated in the above-mentloned way, cost benefit streams were
prepared as shown in Table 7.1.2.
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As it shows, the cﬁmulatw_e cost and benefits for 30 years come to 6,993 thousand birr and
15,569 thousand birr respectively. It means benefits are 223% of cost at the discount rate
of zero, '

That Is to say, the cumulative benefits of the reduction of water fetching time for 30
years are more than 2 times as great as the cumulative personnel cost of WSS at 0
opportunity cost, '

it is to be noted that time benefit resulting from project implementation Is quite marked
for the town,
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7.2 Finanelsl Evaluation

7.2.1 Calculation of FIRR

Regarding détélled information on revenues and cost, refer to Seetion 4.5.
{1) Initial Trial

Initially it was assumed that the central government would provide subsidy to the Dupti
WSS amounting to 80% of initial cost. '

It s to be noted that the cost related to the construction of accommodation facilities as
well as WSSD's menagement is not included in the above initial cost,

Based on the revenues and cost estimated in Section 4.5 under such an assumption; cost
benefit streams were prepared for the 30 years starting in 1996,

Using them, financial internal rate of return (FIRR) was calculated. As a result, it worked
out to 8.3%.

The value was judged to be too high in conéideration of the nature and objective of the
Project. : :

Besides, it is important for the central government to be pald back initial cost as much as
possible, thus lessening its budgetary burden. :

After repeated simulations, it was finally decided that the subsidy ratlo of initfal cost
would be 50%. ' :

(2) Final Results

Under the above-mentioned subsidy conditions, cost benefit streams were ?pi‘epared as
shown in Table 7.2.1.

Using the streams, FIRR was calculated. As a result, the value of 3.8% was obtained.

The value exceeds 1%, which is the assumed Intevest rate of external toan by 2.8%. It Is
judged to be sufficlently and reasonably high considering the nature and objective of the
Project, :

7.2.2 | Sensitivity Analysls

To see how the value will be affected under different circumstances, sensitivity analysls
was eondueted. The conditions and results are shown belows
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Differén_ce from

Item | Conditlons Results " Base Case
1, Case 1 Benefits 1 -10% FIRR: 2.6% -1.2%
2, Case 2 Initlal Cost & +10% PIRR: 3.1% -0.7%
3. Case 3 Progress of : 1997=70% FIRR: 3.9% 1+0.1%
Construetion 1998=30%
4, Case 4 ‘Progress of 1 1998=70% FIRR: 3.0% -0.8%

Constriction 1999=30%

In Cases 3 and 4 détail design will be done in 1996 and 1997 ré'speétively.

As the table shows, the value of FIRR Is robust enough by maintaining' the level of
substantlally more than 1% under adverse elrcumstances concelvable,

Case wise, the shortage of revenues will deal the strongest negative impaet on the
financlsl feasibillty of the Projéet, followed by the delayed progress of works and, then,
cost overrun, white earlier progress and completion of works will raise the feasibility by a
little margin,

Table 7.2.1 Cost Benefit Streams

CC=Capital Costs; OM=0/M Costs; CS=Costs; BF=Benefijts
CF=Cash Flow ({=BF -- C8)

(Unit:thousand birr)

NO. YEAR ce oM cs BF CF
1 1998 197 61 . B59 52 ~807
2 1997 5191 63 5253 53 | -5200
3 1998 5191 64 5255 54 ° -5200
‘4 1999 0 266 266 297 3z
5 2000 0 295 295 481 186
8. 2001 0 417 417 ° 1606 188
7 2002 0 435 435 708 271
8 2003 0 453 453 806 353
9 2004 0 471 471 907 435
10 2005 0 490 490 1007 518
11 2008 0 666 666 1231 565
12 2007 531 689 1219 1419 200
13 2008 2655 711, 3366 - 1807 -1759
14 . 2009 2655 734 3389 1795  -1594
15 2010 0 i 787 757 1982 1226
16 2011 0 421 421 1903 1482
17 2012 13 421 434 1903 1469
18 2013 13 421 434 1903 1469
15 2014 0 421 - 421 1903 1482
20 2015 0 421 421 1903 1482
21 2016 0 421 421 1903 1482
22 2017 0 421 421 . 1903 1482
23 2018 0 421 421 1903 1482
24 2019 0 421 . 421 1903 . 1482
25 2020 0 421 421 19063 1482
26 2021 0 421 421 1903 - 1482
27 2022 0 421 421 1903 1482
28 2023 0 421 42i- 1903 1482
29 2024 0 421 421 1903 1482
30 2025 0

421 421 1803 1482



7.3  Organizational Bvaluation

The existing organizational situation related to water supply and sanitation in Dupti can be
summed up as follows:

- Duptli Is a satelilte town of Asayta so far as water supply is concerned. The status
will soon become detrimental for Dupti to manage financlally by itself with a
growing population and inereasingly more water production,

- The satellite WSS of Duptl Is financially in the red. Although Asayta headquarter

. will take care of the situatlon, the best thing 1s for the satellite WSS to financlally

stand on its own feet. ' But, it is not given the power commensurate with expeeted
finanelal indepandence.

- The satellite WSS of Duptl has run into financial difficulties. It Is not encouraging
for the exlsting state, where workers are under-paid, they have little supplies and
equipment for operation and maintenance and and there is a shortage of skilled
MAaNPOWET,

- Sanitation functions in the satellite WSS of Dupti have been totally neglected. But,
the sanitary situation in the town is such that organizational/institutional
countermeasures are urgeatly required. '

- A key for a successful implementation of water supply/sanitation projects lies in
community involvement. It seems that the authorities have not given proper
consideration in this regard,

- Another key for a successful lmplementation 6f water supply/sanit'ation projects
lies in female participation. it appears that the authorities have not been properly
aware of it. ' : : '

To rectify'the above situation, the following otganizatlonal/institutional measiires hgwé
been proposed.

- It is recommended that the satellite status of Dupti WSS be elevated to the
independent WSS after the Phase I Project Is completed in 1288 so that water supply
activities of Dupti may be commensurate with the extent of water production and
the size of population. :

- Autonomy‘is: zi trump for a financlally good performance. The séteil!té WSS of
" Duptt should have a say regarding water tariff, personnel management and purchese
of equipment and materials subject to the approval of Asayta,

- In the event the independent WSS of Duptl Is staried, it is essential for the WSS to
" be Institutionally glven its own decislon-making power regarding the revision of
water tarlff, hiring and: firing of staff, remuneration, execution of small-scale
rehabllitation or new works, purchasing of supplies and equipment, ete,: Approval
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7.4

will be given by the regional organization, and it will be reb'b_rted to the central
organization.

The fundaments! conditions for any WSS to have a suceessful financial performance
are to have a sufficilent supply of water on one hand and to have a reasonable level
of water price on the other. Both conditions are hopefully expected to be satisfied
through the Project. If the WSS of Dupti has a sucecéssful financial performance,
then the aceompanyling difficulties such as the shortage of skilled manpower and
little avallabllity of equipment and supplies will be eventually overcome,

The organization related. to sanitation wlil be newly established in the
organizational set-up of WSS after the Phase 1 Project is completed in 1998, It will
perf'or_m loan service and promotion activities regarding the Installation of
sanitation facilities.

Sanitary/Health Committee will be organized in the town.  The mémbers will be
composed of representatives from schools, hospitals, Weroda council, municipality,
the bank, central and reglonal water supply organizations, WSS and eommunity. The
major objective of the committee Is coordinating and unifying the related activities
so that sanitary awareness of the townspeople and the Installation of sanitation

- faellities will be effectively promoted.

Public fountains to be newly constructed in future will be managed by the
community if people are overwhelmingly in favor of it.  According -to the socio-
economic gquestionnalre survey condueted by JICA, they strongly side with it,

‘People will freed from the frustrations and constralnts they experience every day
‘today in connection with the opening hours, breakdowns and repairs, water tariff,

ete. The community. will have decislon-making power in finaneial, personnel and
technical terms subject to WSS's approval. The community Is expected to financiaiiy

'stand on its own feet,

C'onst.ruction of comm'unity tollets will be promoted. Financlal resources may come
from the community itself or other sources. Sanitary/Health Committee and WSS
will assist in the acquisition of fund. A striet financial management of the tollet
will be required.  The malntenance and operation, payment and collection of the
user charge, the decislon on user charge, ete. will be totally in the hand of the

community. Sanitary/Health Committee and WSS will be always ready for helping

the community in this regard._

It Is also proposed that the female participation ratlo in the workforee of WSS, the
community managed public fountaln and the community teilet be more than 50%.

Technological Evalustion

The proposed water supply system Is composed of relat'lvely slmplé facilities, those of
which sre not quite different from existing ones. ' Although new materlal made of
fiberglass reinforced plsstie Is to be introduced Into such work as well casing, the light
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materlal could facilitate the construction work very smoothly. The materlal Is also
expected to be long life-span comparlag to other conventional material, thus maintenance
and renewal cost could be reduced In the long run,

In the Project, two number of boreholes are newly required and those including existing
ones are located with certaln distance from each other. Therefore, mobilization is due
required for the daily operation of those boreholes. In this regard, transportation must be
strenigthened by means of vehiete or motorbike, otherwise well attendant is additionally
required in the number,

In this center, water in shallow aquifer will be adopted as a water source in order to meet
the water démand in future and judging from the water quality of deep groundwater. In
this case, water quality anslysis shall be employed, composed of mainly turbidity and
biological aspeets.

Also, WSS office shall be set-up In this center to maintain and operate the facilities as
planned. :

7.5 Environmental Impact Assessment (EIA)

Currently, there are not Ethiopian Jaws or regulations which stipulate that development
" activities represented as a project require an EiA prior to the approval of ‘the projeect.
However, the procedure to establish the EIA is golng on within the relevant authority as of
1995.

In thls Study, Initial environmental examination (IEE) firstly had been carried out
throughout Phase I study and supplemented during the field survey of Phase It, based on the
"Guldeline of Environmental Consideratlon for Groundwater Development” prepared by
JICA. IBE conducts preliminary assessment in terms of social environment, natural
environment and public nuisance, as summarized on the formats in relevant appendix
Y"Result of  Initial Environmental Bxamination". The formats of project and site’
descrlptions brief the content of the Projéct and the site, thus facilitate the relating
person/organization to understand the outline of the Project at the early stage., The
scoping format categorizes the environmental component with a classification mentloned
below by sereening the each component.

Aj Advance Impact is expected by the Project,
B; Negligible impaect is expected by the Project,
C3 The mpact is Unknown at present, and

D; Enhancement s expected by the Project.

No advance impact classified "A" above is shown on the format, and most components are
expected to undertake negligible impact from the Project, - Also enhancement Is expected

in some components such as economie activitles, publie health and hyglenie condition.

The co'mponénts classifled as "C" are identified a5 the ones to be considered for ElA, The
result of BIA is deserlbed below, and no négatlve environmental impact is expected.
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7.5.1 Vested Rights

" Although the facilitles planned are small in the scale, a part of dwelling and commereclal

areas, and such properties as houses and trees might be affected, to which compensation
shall be made In accordance with government regulation. With consideration above,
facilities have been so planned that such elreumstance be avolded as much as possible in
the design stage. With reference to the outcome of GEP survey, probable water sources
had been: planned away from dwelling areas, and new reservolr sites planned nearby
exlsting ones or away from dwelllng areds, from which little effect Is expected.  Also,
main distribution lines had been designed alongside existing roads to avold any considerable
resettlement,

Afar people c_ustomafily states thelr own land right despite the fact that the land Is
officially owned by the state, In Milleé and Dupti, conveyance pipeline from the source to
reservoir could be expected to cross the Afar areas, which are located malnly at outskirt

of Duptl.’ Although it Is very difficult to identify the Afar area because of thelr
' nomadism, due cotisultation shall be made prior to the commencement of the construction
work. Since the effeect is expected only durlng pipeline instatlation, any confliet could be
avoided by the prior consultation.

' Considerable number of water vendors, who fetch water from Awash river and sell to the
town dwellers, were observed during the fleld survey. The income of those vendors relles
on mostly vending the water, therefore they would lose their Income by the Project.
However, the loss of income could be covered if they altered the way of fetching water
from Awash river to publie fountains, which are to be increased in number, and vending the

- water.

As mentioned above, any vested right in terms of properties, land ri'ght and vending water
could not bé seriously affected by the Projeet.

: 17:5.2 Publie Health and Hygienie Condition

The improved water supply will inerease the quantity of waste water. If the diainage
system was not accompanled, it could lead to unhygienle conditlon and leave people
vulnerable to water-borne diseases.

In this Study, sewerage is regarded as a component of the Project and not as a mitigative
measure, During field survey, the areas had been delineated, which were suffering from
poor drainage condition at present and also tollet condition had been investigated. Based
on those assessment, the improvement of drainage and toilet had been proposed in this
Study. Disposal of spillage water at public fountains has also been designed in such manner
of soakaway pit or connecting to an existing drainage,

With the implementation above, puble health and hyglenic condition could be enhanced
rather than negative impaet by the Project.



7.5.3 ~ Accidental Damages to Existing Pacllities

Although construction of pipeline network and reservolr niay be expected to glve damages
accidentally to the dwellers and existing facilities, such cases have not been reported
based on the previous construction experiences, Under proper supervision of the
construction, such damages can be avolded or reduced to negligible level even if any.

7.5.4 Soil Eroslon

Judging from the construction scale, little soil eroston is expected both during and after

the construction. Although minor soil eroslon may be expected in case of sandy and silty

formation of the ground, such erosion has not been reported in noticeable level based on

previous construetion experience. It is also recommended that construetion work be
carried out during dry season not only to facilitate the construction work but also to

reduce the soil erosion as much as possible.

7.5.5 Groundwater Queality and Quantity

The current water source of Duptl Is groundwater, and there inay be a possibility that the
existing sources could be affected due to over-exploitation of groundwater by this Project.
However, with reference to the scheme mentioned below, employed in the design of this
Project, 5t Is expected that any noticeable effect in terms of quantity to the existing
sources could not be arisen,

The location of new boreholes has been designed with a distance from the existing
sources enough to avold any influence to the water table for the existing ones.

The maximum of groundwater extraction in this Project has been designed to be within
the great amount of recharge by Awash river. This concept enables the new well
destgned in this Project to avoid notieeable over extractlon of groundwater, leaving the
sources unaffected.

However, Groundwater in Duptl has already shown such problems as sodium, iron, chloride,
fiuoride, nitrate and suifate. Among those, chiorlde and fluoride are the serious ones with
the fact that between 40 and 50 % of children had shown mottling of thelr teeth and a
nunmber of patients claiming kidney problem was ranked at 6th in Tendaho hospital guring
the field survey in Pebruary 1995.

Although the groundwater in Duptl has great potential in terms of quantity,: the water
supply system whlch utilizes existing. deep groundwater could Increas¢ the problem
mentioned above, Therefore, utilization of shallow aquifer, recharged by Awash river, was
Introduced in this Study, contributing to the mitigation of existing problem. It is
recommended that the water queality of the shallow groundwater be checked and
‘monltored.



7.5.6 Land Subsidence

‘Duptl's foundatlon is composed of sediment, AlthoUgh no perceptible land subsldencé has
been reported untll now, minor land subsidence might be caused by excessive puinping if
the foundation contains thick clay strate. According to the lithology of two (2) boreholes
drilled in Duptl, the strata between ground-level and 20-30 m below the ground-leve} are
mainly composed of clay layers, then the strata become gravel layers as the depth
increases (see below),

Borehole Wollo | Wollo II
Depth GL GL :
{m) 5 Slity elay 5 Silty elay
10 10
15 River deposit 15 Gray colored clay
20 (clay) 20
25 Silty clay 25 -
30 30 Clayey sand
35 Clayey gravel 35 and gravel
46 Basaltic gravel 40
45 45 Clay with
50 Saundy gravel 50 voleanie
55 with clay 55 aggregate
60 69
65 Coarse sand 65 Silty clay & sand

Note; - The boreholes sbove were drilled in 1975,

Based on the lithologleal information above, no noticeable subsidence ls expected as long
as the groundwater is exploited over about 30 m depth below the ground-level, Also, the
shallow wells introduced in this Study are located away from residentia} area, thus leaving
the area unaffected

1.5.7 'i‘rafi'ic Nulsance

~ Some water distribution pipelines had to be designed to cross a roed, and the installation
work may interrupt traffic and cause nulsances. Based on the site Investigation, two'(2)
- installation methods were identified; namely to install the pipe through existing drainage
. under aeross the road, and to install half of the pipe fifst and then the remainder by shift,
* The shifting installation method usually requires one (1) day work. Therefore, any traffic

nulsance to be caused by the Installation of pipeline could be avolded, because the nulsance
- could be acceptable judging from the instaltation term of just one (1) day even in the case '
' that the sifting installation method is employed.



7.6  Indirect Benefit Evaluation
7.6.1 Subdual of Excreta and Water Borne Diseases
Excreta and contaminated water are the majob sources of diseases In Duptl, From the field

survey that has been carrled out by the Project, the incidence of diseases as reported by
Duptl Hospital in December 1994 shows the following as the top ten diseases.

Disgeases Number of Cases

1. Malarla o 68
2. Urinary tract inflammations 50
3. Bronchitis 47
4. Unspecified fever KE:
5. Tuberculosis (TB) 34
6. Pneumonia - 33
7. Glandular TB 27
8. Diarrhea : 27

‘9, Gastrirls and dyspepsia 22
10. Sexually transmitted diseases is
‘Total Number of Cases 365

The estimated number of cases per year as a percentage of population comes to about
30.4%. These cases are very high, The excreta and water borne diseases among above
could be subdued on conditlon that the followings are made in line with improvement of
water supply. ' : :

!

| Provislon of toilets that will eliminate the use of open-field for ekci‘eta_disposal.
- Undertaking vegular and timely operation and maintenance of the toilet facilities.
- | I;rdviding' effective user's education to properly use the toilets and care ifcﬁ* :then';a.'
- Identification and elimin.atlon of faecatly contaminated s!fes that breed inseets.

- - Treatment of sewage and sullage, if possible, prior to discharge.

- Improvements of domestic water supply of Bati to reduce the effect of
contaminated water to health, '

- Unde'rtaking sustained end effective Sahitar'y education programme to improve
environmental, domestic and personal hygiene.

- Maklngﬁthe communitles in Duptl to particlpate in the planning, choice and
constructing tollet facllities; and to take over the operation, meaintenance and
management of these facllitles, :



7.6.2 Beneflt Related to WID
The benefits related to WID aré as followst

By improving the:plped water supply in Dupti, the intended benefits will includé the
significant reduction of time and energy spent in the colleetion of water, for men, women,
boys and to a lesser extend for girls. This will allow almost everyone In Duptl to have
more time for other actlvities ineluding relaxation or Income generation actlvities and
improved sanitary behavlors. It will allow boys in particilar to have more time for
studying. If the project suceeeds In maintaining the role that men and boys play In the
collection and carrying of water, the benefits of extra time for studying will also be passed
onto girls.

‘The proje'ct should improve the quality of life for all social groups, making Duptl a more
pleasant place to live and improving the heaith and well-being of the community as a
whole. It will also reduce the amount of time that men and women spend in taking care of
the sick.

By providing additional latrine faeilities, women ang girls living on the outer edges of the
town will enjoy more privacy than they have had in the past for urination, defecation and
menstruation, Improved latrine facilities in the rest of the town will benefit all users, but
partieularly beneflt females who have suffered particularly from the lnconvenience of
smell,

The project wiil allow the community to determine the positioning and style of water and-
" sanitation facilitles in Dupti, Inereasing their sense of power over their environment. In

addition, the project will gwe employment opportunities, some of which are likely to be
long term. . : :

1.6.3 E¢onomle A'ct‘ivitles

There are prerequlsités for & town to grow econemieally, Ph};sichlly, it must have a
sufficient level of basie Infrastructure such as, road, eleciricity and water. Socially, it
must have, above all, & sufficient educational and medical level.

Road is essential for exchange of materiuls, finished goods and persons with outside areas.
Both e!ectrlcity and water constitute indispensable components for manufacturing
- Industry, “Also, they are a necessity for commerelal activities.

A suffiéiént level of education begets an enlighted type of people with a desire and will for
better tife, A sufficient medical level makes a healthy people and a healthy people ean
easlly turn a hard working people.

If these five factors are ‘satisfactorily comblned, 8 town is ready for an economie growth.

Dupti has a eertain level of road, education and medical facliltles‘ Regardlng electrioity,
the geo-thermal project fs now underwsy. If it turns out to be successful, it will have a



substantial impact on the 'ce:n'ter's cconomy, Water Is now an acute problem. But, it Is
golng to be resolved through this Project.

The center has a capacity and prdspect for future economic growth.

Water has especially strong Impacts on manufacturing industry such as food & beverages,
chemieals, mineral produets, Iron & steel and machinery & equipment, hotels, restaurants
& bars, and hospitals, In an event water is sufficlently supplied through this Projeet,
Dupti's economie activities may be stepped vp centering on them,

'7.6.4 Benefit Related to Othears (l.e. religlon and tribe)

The level of access to water and sanitation facilities currently existing for Muslims and
Christians is almost the same. The level of income for these two religious groups Is also
very similar. The level of ethnic variation in Dupti is moderate, but lower than expectéd,
with & particularly low level of Afar represented, As a result it is difficuit to determine
the relative levels of service enjoyed by the different ethnic groups. The benefits of the
project are likely to permeate to all religions and tribes to a similar degree. These will be
the bernefits of time savings allowing people to do other actlvities in that time, an
improved level of heaith and well-being and increased feelings of power over their lives.
These benefits should be earefully monitored by segregating data collected during the
implementation and operation and meintenance phases to ensure that the benefits are
belng acerued equitably.






Chapter 8  Conclusion and Recommendation
8.1 Conelusion

Study on Water Supply and Senitation Improvement hss been carrled out in Dupti along
with other 10 centers, The center is suffering from acute water shortage and
deteriorating sanitary condition,

Water service coverage in Dupti is currently 45 % only, and water consumption per capita
per day is extremely low with the amount of 17.4 lped in average. Water quality of the
sources 1s above WHO drinking water guideline values in terms of fluoride, sulfate, nitrate
and chloride, and also many faeccal coliforms have been detected in samples collected from
connectlons and household containers. This means ‘the contamination s expecied in such
.ways of through eross- connections, leaking and back-siphonage associated with aged
facitities,

Sanitation co_hdition prevailing in Dupti stays at low level. Although population in the
cénters shows relatlvely high awareness for sanitation, as exampled for the knowledge of
Diarrhea cause and preparation of oral rehydration solution, the majority of the people
dispose off their body wastes in open fields and In traditional pit latrines. Although toilet
coverage Is 97 % which is very' high, those are mostly ill-maintained and poorly
designed/constructed in terms of emptylng and ventilation. Emptying toilet usually has to
~wait for long time due to unavailability of vacuum track, and 2lso there is no damping site
prepared for the emptled disposal near the center. ' Drainage facilities are not well
equipped except ones along the main road, constructed by road authority. However the
existing drainages are not well maintained and often blocked with garbage and refuse,
ereating stagnation of water. '

Taking above situation into consideration, water supply has been planned in terms of both
rehabilitation and new-construction with the target years of 2005 and 2010. In this Study,
water coverage in year 2010 is targeted to be 100 %. Water demand is'to be realized after
~ completion of the Project with the volume estimated on the basls of 15 Iped for publie
fountain, 35 lped for yard connection and 60 Iped for household connection respectively.

For sanitary improvement, some types of tollet such as indlvidual, community and public
have been designed, those of which can be easily copied to facilitate the diffusion of such
tollets, Typlcal sections of drainages are also shown in this Study, and those can be
construeted by community level. Also; sullage disposal pit was shown, contributing to the
disposal of houschold waste water. Sanitary educatlon video-and edueation manusl will
greatly contribute to the diffusion of sanitary education program, getting  community
involved, participated and motlvated.

Wlth reference to above, this Project shatl be put high priority in the water supply sector
for rural towns and be commenced immediately to mitigate the deterlorating condition,

With completion of this Project, the followings are to be reatized:

- Improvement of current deteriorating water supply
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8.2

" Improvement of poor sanitary condition prevailing centers :
With both above completed, subdual of water/excreta born diseases,
enhancement/strengthening of community, motivation of community, reduetion of
overburden incurred by fetching water for speeclally women and girls, and -
enhancément of economle activities, thus achieving the sound life in Dupti,

Recommendation

As mentioned above, this Project was coneluded to be carried out immediately taking into
consideration’ both eurrent deterlorating condition and the effect to be born by the
Project, Followings are recommendations to be undertaken during construetion work as
well as after completion of the Projeet:

Coordination among related departments located under Ministry of Water resources
{central government) shall be made with Water Supply and Sewerage Service
Department being the pivot, and coordination among the central, the regional and
the center shall alsa be effectively made. For this purpose, the Project Manager
shall be appolnted and a committee composed of above three level is required under
the manager in order to coordinate and facilltate the implementation. - Also, WSS
of fice should be established in this center.

Although hydroelectricity Is scheduled to come by the time of first target year of
2005 to this center, the supply shall be made in keeping pace with the completion of
this Project since operation cost of hydroelectricity eould be about 80% of that of
diesel generator (Financial analysis for Dupti was made on condition that
hydroslectrleity was available).

In line with the implementation of water supply project; progressive water tarlff
structure and double entry aecounting system should be Introduced. The former -
scheme can ralse the average water tariff without affeetlng low-income households,
The latter can draw real pieture incorporating depreelation and interest payment so
that WSS can have not only enough operation and malntenance cost but also fund to
expand the water supply system by themselves.

The related organizations, specially WSS, should be strengthened as programmed in
order to manage the enhanced water supply and sanitation facilities effectively.
WSS will have authority to revise water tariff, dismiss or employ its staff and
launch on new investment subject to reglonsl office, so that WSS will have self-
independent sense and can stand on thelir own feet,

A committee, composed of health/senitary relating organizations, shall be
established In the center in order to improve sanitary and health condition, ~This .
committee can glso coordinate communities in preparing sanitary facllities such as
tollet, sullage disposal site, drainage and ete. WSS should facilitate the
coordination of the committee,
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Since detafled topographle mep is not available for Duptt, topegraphic survey shall
be carrled out along planned rising and distribution pipelines, at well sites and
reservolr sites. Land acquisition, where required in such works of rising main,
veservolr and well, shall be made In time before the commencement of the
construction,

To get the community motivated and empowered, it is very efficlent if the
management and operation of facilities are made by the community itself, In this
regard, " Community Management of Publie Pountain " and " Communlty
Management of Community Toilet "* are recommended. According to the household
survey, the majority of people are in favor of the publle fountain managed by the
community.

Community, particularly women and girls, must be involved in confirmation of the
water supply and sanitation facilitles design, system and-devices at the
commencement of the implementation stage. This is made speeielly for finalization
of public fountains' design and location, design of toilet facilities, and management
scheme of those facilities. Exercises of involving the community are extremely
motlvating factor. It provides them with & feeling of Involvement and thus provides
empowerment.

Community participation promoter should be assigned in line with the
" implementation of the Project, who will be responsible for coordinating instructions
‘for the community members on the design, construction and operation and
maintenance of the water and sanitation facilities as part of the long term
sustainability. Also, a CPP supervisor shall be dispatched from WSSD on oceastonal
basis to facilitate the CPP's work.

c3samlte.t~y educatlon manual and video titled "Simple Steps...for Better Health" should
be fully utllized for the purpose of diffusion of sanitary education program as well
as motivating the population for better sanitary activities The: sanitary education
manual will be modified, If necessary, according to the response of the attendants,
since the manual has not been tested.

Results of the analysis for accéss and control suggest that they share resources with
men equally within the home but that female headed households tend to be poorer
than their male counterparts, Female headed households are particularly vulnerable
and special attention must be paid to them during implementation to make sure that
they are benefiting adequately from the Project, and this should be monitored.

Monitoring should be made in line with the projeet eycle to confirm and measure
the benefits to be born by this Project, those of which are jnerease of water
coverage snd water amount, subdual of water/excreta borane diseases, motlvating
community, reduction of time for fetching water and actlvating economy.
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