7. 4 Operation and Maintenance Plan
7.4.1 Organization of the Institute
1) Basic Concept of the Institute in Charge of Water Supply System

Water supply service is one of the activitics that are basically required for
human lives espccially in the urban.  Therefore the scrvice shall be managed in
accordance with the national policy of social welfare and in general also be
sustained by the principle that beneficiaries should pay for value of the service.
That secures the service be managed eternatly with good condition.

In accordance with the master plan formulated the above section, the water
supply volume shall be increased from 23,000 m®/day in 1998 to 49,800 m*/day in
2015. And the water sources shall also be relied on mainly surface water in future,
That means the organization required in future shall also function as similar as the
present activities.

The organization in charge of water supply service has to cover the following
activities.

a) Operation and maintenance of all the facilities on water intake, production,
distribution, other related works

b) Study and planning

c¢) Commercial and public relation which is composed of registration of subscribers,
meter read and billing to the subscribers.

d) Administration of itself which composed of general affair of the organization,
personnel administration, financial administration etc.

Those activities are basically as same as the onc which SODECA has been
managed. Conceming augmentation of water supply volume and service
population, the institutional empowerment of the organization is indispensable.
Especially the commercial and public relation field is so important to support the
other activities, because this is only financial source for the organization. The
experiences of SODECA can be said to be applicable for all the aspeéts needed for
water supply activities in fulure.

2).0rganizati0n in future
Depend on the above the organization needed in future shall be formulated in
Fig. 7.4.1.
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Fig. 7.4.1 Organization of the Institute
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7.4.2 O/M Cost Estimation

Costs of operation and maintenance were estimated for the each case of two
alternative plans as shown in Table 7.4.1(1) through 7.4.1(2) respectively depending on
various break downs of financial items as follows.

1) Revenue of water sales

For estimation of water sales revenue, improvement of the “accounted-for
water as percentage of total” in each zone was considered as follows.

* the whole Bangui & B1, B2 and B3:
Depend on SODECA’s data Accounted-for water as percentage of total was 53.2%
in 1997. The ratio was assumed to be improved linearly from 53 % in 1998 to
71 % in 2015, which means a 95 % of the effective water would contribute to
earning water in 2015.

*B4 to B10 of Bimbo:
As these zone are new water supply area, an accounted-for water as percentage of
total were estimated at 95 % of the effective water as same as the whole Bangui.
Therefore it was calculated at 86% in 2005 and 81% in 2015. The years between
them were assumed to decrease linearly,

*Price of water sale per m® was assumed as same as the present water supply basis of
391.6 FCFA in accordance with SODECA’s data of year 1996 and 1997.

Revenue estimation is shown in Table 7.4.2.
2) Expenditures Estimation
Expenditures of personnel salary and allowances were cstimated as shown in

- Table 7.4.3, The costs of electricity and chemicals were also estimated in Table
7.44. Depreciation of each alternative were shown in Table 7.4.5.
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Table 7.4.3 Estimation of Expenditure of Personnel Salary and Allowance

year Mean Water Supply Volume Saraly Allowance Total Remark
m3 /day m3 /year @71FCFA | @30FCFA | (FCFA/year)
1998 20,200f 7,373,000} 523,483,000 | 221,190,000 | 744,673,000
1999 20,446 7,462,686] 529,850,686 | 223,880,571 | 753,731,257
2000 20,691 7,552,371} 536,218,371 | 226,571,143 | 762,789,514
2001 20,937  7,642,057] 542,586,057 | 229,261,714 | 771,847,771
2002 21,183 7,731,743] 548,953,743 | 231,952.286 | 780,906,029
2003 21,429 7,821,429} 555,321,429 | 234,642,857 | 789,964,286
2004 21,674 7,911,114] 561,689,114 | 237,333,429 | 799,022,543
2005 21,920 8,000,800} 568,056,800 | 240,024,000 | 808,080,300
2006 23444|  8,557,060] 607,551,260 | 256,711,800 | 864,263,060
2007 24,968 9,113,320 647,045,720 | 273,359,600 | 920,445,320
2008 26,492] 9,669,580} 686,540,180 | 290,087,400 | 976,627,580
2009 28,016 10,225,840 726,034,640 | 306,775,200 | 1,032,809,840
2010 29,540| 10,782,100 '765,'529,100 323,463,000 | 1,088,992,100
2011 31,598 11,533,270 818,862,170 | 345,998,100 1,164,860;270
2012 33,656} 12,284,440 872,195,240 | 368,533,200 ] 1,240,728,440
2013 35,714]  13,035,610| 925,528,310 | 391,068,300 | 1,316,596,610
2014 37,772} 13,786,780| 978,861,380 | 413,603,400 | 1,392,464,780
2015 39,830 14,537,950| 1,032,194,450] 436,138,500 | 1,468,332,950
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Table 7.4.4 Estimation of Costs of Electricity and Chemicals

Supply Water Water Supply Volume by Water Water Supply Volume by Wells

Volume Treatment Plant
year Total Volume | Unit price {Expenditurg Volume |Unit price| Expenditure Total
{md/year) CFA/m3 | K.CFA/year CFA/mM3 | KX.CFA/year
1998 7,373,000 7,373,000 59.07 435,523 0 0 435,523
1899 7,462,686 7,462,686  59.07 440,821 0 0 440,821
2000 7,552,311 1,552,371 59.07 446,119 0 0 446,119
2001 1,642,057 7,642,057  59.07 451,416 0 0 451,416
2002 7,731,743 7,731,743| 59.07 456,714 0 0 456,714
2003 7,821,429 7,821,428]  59.07 462,012 0 0 462,012

2004 | 791,114]  7,008,114] 59.07 | 419,876 | 803,000
2005 | 8000800) 7,197800] s59.07 | 425174 | 803,000
2006 | 85570000  7,754060] s9.07 | 458032 | 803,000
2007 | 91133200  8310320] 59.07 | 490,891 | 803,000
2008 |  9,669.580] 8266,580] $9.07 | 523,749 | 803,000
2009 | 10225840} 9422840 59.07 | 556,607 | 803,000
2010 | 10,782,100] 9979,100] 59.07 | 589465 | 803,000
201t | 11,533270} 10730270 s9.07 | 633,837 | 803,000
2012 | 12,284440] 11481440 59.07 | 678,209 | 803,000
2013 | 13,035610] 122326100 59.07 | 722,580 | 803,000
2014 | 13,786,780] 12,983,780} 59.07 | 766,952 | 803,000
2015 | 14,5379500 13734950 59.07 | 811,323 | 803:000]

16,060 435,936
16,060{ 441234
16,060] 474,092
16,060 506,951
16,060 539,809 _
16,060 572,667 @
16,060 605,525
16,060 649,897
16,060 694,269
16,060 738,640
16,060 783,012
16,060 827,383

sk is
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Table 7.4.5 Estomation of Depreciation of the Alternative Project (Unit : 1000FCFA)
Components of Project Cost Calculation of Depreciation Term of
sub-project Construction Real Value lLife yeall Ralio | Result {Depreciation

Year
A Ax0.9
& Groundwater |
rg' Development Project | 2001~2003 3,533,000] 3,179,700] 16 0.062] 197,141|2004~2019
5
%' Expansion of the Ex.
+~ | Water Treatmeni Plant | 2006~2008 14,091,000] 12,681,900 40 0.025] 317,04812009~2048
Tonal 17,624,000] 15,861,600 514,189
g _ Groundwafter :
g Development Project | 2001~2003 3,533,000} 3,179,700 16 0.062| 197,141}2004~2019
g Construction of new
o Intake & Waler
g Treatment Plant 2006~2008 15,896,000] 14,306,400{ 40 0.025] 357,660)2009~-2048
Total 19,429,000} 17,486,100 554,801
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7.43 Sanitation Improvment Plan

Parasite discase, malaria, and diarrtheal discase are the most common diseases in CAR. All of
them are water born diseases and the most serious mortal discase. Improvement of water supply
and related activities including sanitation/ Hygicne education can improve such condition notably.

1) Improvement of sanitation _
Water supply project and sanitation improvement are close related. However many cascs
sanitation is put to a sccond place in water supply projects.

Sanitation and hygiene improvement together with improvement of water quality make a great
effect on diarthoeal discases, which are the most prevalent water and sanitation disease and the first
mortal cause for children below five years of age. Sanitation and hygiene improvement together
with improvement of water quality are the three inost effective solution to reduce diarrhoeal disease.

Sanitation programme will be most effective if it fits to the demand to the people.  The project
will work to mobilise sanitation demand or create demand where it does not yet exist. The
overall objective is to develop a strategy for improving sanitation which, once established,
households, communities and the private sector will sustain by themselves.

There are a number of sanitation programmes which are more demand responsive than supply
driven. They are the programmes not only supply sanitation equipment but also to mobilise or
create demands. As a result these projects shows far more willingness and ability to pay for
sanitation and in sharp contrast to experiences with a supply-driven strategy.

The degree of demand is strongly related to the local physical and socio-cultural cnvironment,
Demands increase when the local situation creates problems , or when potential users come into
contact with attractive solutions. Gender factors indicates a different demand for women and men.
For example, women have higher demand of latrines than men because women have more problem
with lack of privacy, distance and safety.

M-7-40




2) Sanitation / Hygicnc Awarcness Behaviour among Population in Project Arca

The studies done by questioners and interview can indicate sanitary/hygienic awareness and
behaviour.

In the questioner in 1996, the result of water related discase (like Diarrhoca and Parasite)
awarencss is generally high (See Fig. 7.4.2) .  The findings are following:

* intotal, 58% of people are aware of Diarthoea

* as high as 97.5 people are aware of Parasite as water related discase.

* the result of ORS (oral re-hydration solution) awareness indicate relatively high result.
In total, it is 47%. However it varies from places to place. Clearly rural where less
sanitation/ hygiene education is run, it is poorer. The result excluding rural area is 57%.

100

80

60

%
40

20

Parasite Diarrhoéa

Fig.7.4.2 Sanitation awareness

Fig. 7.4.3 shows the Gender and age difference in ORS awareness, attendance of Sanitation/
Hygiene Education (SHE) and attendance of community work (CW),
(the result from 1996 questioner , percentage in positive answer)

" 100

80
80 [zors
% B Attend.SHE
40 o Attend. cw
20 " :
0

Mé_n Women Boy Girl
Fig. 7.4.3 Gender difference
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The findings are following:

ORS awareness is far higher among women than men.

also attendance of Sanitation/ Hygiene Education is higher than men. There is tendency
that women arc in charge of getting information about sanitation/ hygicne and practice at
home. _

However attendance of women in community work is low. It is duc to the type of the
community work. Work is mainly physical work like construction and maintenance.
There is a possibility to extend community work in sanitation/ hygiene to encourage
women's participation, such as Sanitation/ Hygiene Education.

For the improvement of sanitation, behaviour change comes first. To see the present situation,
Sanitary/ Hygiene behaviour was examined. Table shows Sanitary/ Hygienic behaviour scores

from the questioner done 1996. It is calculated how many percentage of interviewee practice
recommended methods .

The findings are following:

No.1-1, No.1-4, No.1-5 behaviours are particutarly low.- However No.1-1 behaviour can
be improved easily by giving adequate information.

No.1-4 and No.1-5 behaviours are related to insufficient service. Individuals are not well
informed, therefore they do not strictly follow regulation.

High result of No.1-6 indicates that usage of latrine is already having status

Table 7.4.6 Sanitation/ Hygicne Behaviour Score |

No. Sanitary / Hygienic Behaviour , Score
I- 1 Covered water container S ' 315
1- 2 Covering cooked food during storage | | — 55

1- 3 Kitchen utensils stored off the floor 785
1-4 Rubbish buried or burned o 129.5
1-5 Waste water disposed in drainf hole — - 34.5
1-6 Latcine in usé by houschold S | | 94
1-7 Latrine in use by all houschold members -~~~ - - - 847
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In supplemental study, the houscholds are divided into groups according to the water source,
First using private connection (Group A), second group (Group B) and third group consists of 16
houschold using no private connection or kiosque (Group C). Foliowing is additional Sanitary/
Hygienic behaviour scores rclated to water of each group.  There is interesting difference within
groups.

Table 7.4.7 Difference behaviour within Groups

No. Sanitary / Hygienic Behaviour Score

A B C
2-1 Hand-washing after defecating 80 70 62.5
2-2 Hand-washing before cooking 86.7 |75 75

2-3 Not eating unwashed _raw fruits and vegetables 100 90 93.8
2-4 Waste water disposed in drain/ hole, vegetable | 13 15 37
garden

The findings are following:

* The scores of behaviour No.2-1, 2-2, 2-3 , Group B, C people are lOwe_r than Group A,
reluctant to use potable water more than drinking and cooking duc to more difficulty to get.

+  Score of Group C in No.2-4 shows highest, it is assumed that Group C people live more in
sub-urban area and having more vegetable garden to re-use waste water.

3. Sanitation/Hygiene Improvement Project Practised in Bangui

~ There are few Sanitation/Hygiene projects run in Bangui by international organisation and/or
NGO. UNICEF is organising a project through primary schools. International NGO such as
Afri-care and CALITUS are running also projects at minor level.

Commumty Health Centres are main provider of health / sanitation service among the population.
Since the Government of CAR pracnccs according to Bamako Initiative (see box), those Community
Centres are basically run by community, through locally elected committee. They provide initial
treatment , Mother and Chlld care and Samtatmn!Hyglcnc Education/ mfonnatmn In Bangui, there
are 13 Commumty Hcalth Ccntres

Box Bamako Initiative

The :objective of - Bamako Initiative is to promote health care for everybody in more cost
effective way. . It is based on the idea of the community self-financing for Primary Health Care
(PHC). |
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Sanitation/Hygicne Education is widely done by Community Health Workers. There are two
ways, first way Community Health Workers go around households or compounds and give
instruction on health and sanitation, second way, Community Health Worker organise courses to the
peoplec who come to the Community Health Centre for miner treatment. In the first way, it is easy
for the target group to access information. However since the number of Community Health
Workers is limited, extension is strained.  For second way, relatively a larger number of people can
get information, however it is not possible to select target group. Shortage of extension materials
including, training kids, panels and hand-outs is problem.

Box is typical one session of the course organised in a Community Health Centre. A
Community Health Centre plan daily program monthly on the topic as Child Care, Malaria
Hygiene, Family Planning, AIDS, vaccinations and ctc.

Box:
Example of community Sanitation/Hygiene Education

This is Community Education donc in Boy-Labe Community Health Centre

Target Group: Community people come to the centrc for minor treatment

Time: 7:30 - 8:00 Daily before their treatment start

Revenue : Boy- Labe Commumt)r Centre waltmg space

Objectives: To understand importance of sanitation/ prevention of discase in daily manner

Material to be used: serial Pibtﬁrcs, hand-out in Sahgo
Trainer: Community Health Worker

Activities: 1. Trainer explains about diseases
2. Trainer explains about cause of diseases come
3. Trainer explain  how to prevent

4. Trainer explain how to prepare those matenals to prevent disease
5. Trainer asks general questions

All the time, trainer uses serial of pictures and tries to interact with audience

Materials are provided by IEC (Informauon Education Centre under thc Mmlstry of Pubhc Health
and Population ) and Community Centre it self.

The WHO is promoting Information and Education Communication (IIEC)'in Wbrld@idc ' Thé
objective of IEC is transform Samtauon/Hygnenc information to the populauon effective way |
They consider that local culture and custom is very important aspect  in this field, parhcularly for
participation of local people in Sanitation/Hygiene projects. IEC has a central stanon in Bangm _
and local stations at national level. Community Health Centres are retails of activities. IEC
provides information, educational material ( Video, Picture box and Panels) and in-service training
to community health workers. - Community Health Centte can get these input through ldcal’ccn’trc_s’.' o
IEC also conduct some studies for Sanitation/Hygiene projects. -
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4) Sudgestion to Sanitation/Hygiene Improvement in Project

To improve sanitation/ hygienc condition, sanitation/ hygiene promotion activitics are essential
together with infrastructure input.  Following is the suggestion to the programme.

+ There are some resources to give such education in Bangui, however it is not sufficient.
The first problem is that the information/ knowledge to be handed out to population is not
well organised and sometimes in shortage. Usage of IEC must be more encouraged.
Cheaply produced local material for course / training must be encouraged , which can be
more audience friendly especially in the linguistic point of view.

e The method to extend information must be reconsidered. Currently, sanitation/ hygicne
education is done through Community Health Centres and Community Health workers'
extension activitics. It can be also efficient with other methods,. For example, it can be
briefer and more efficient to train some community representative ( especially women) and to
extend the information through them. This method can also create community development
awareness.

* The extension worker / trainer of these activities must be better traincd. Well trained

extension workers / trainers are essential to effective sanitation/ hygiene promotion activities.

In addition, the approach which UNICEF is going to practice is instructive. It is sanitation/
hygiene education through primary schools. Recently it is known as Child to Child approach. In
fact, children are the important target group and inter-media to give sanitation/ hygiene information.
They themselves practice for sanitation/ hygicne improvement that -is already very important
progress sincé most common diseases can be prevented by sanitary hygienic care. More over,
children in CAR are generally having a lot of task in house hold, such as water collection and taking
care of smaller children. ‘Though those activities, they can pass important message to each other.

M-7-45



7.4.4 Monitoring Plan

The purpose of the groundwater monitoring is to make the groundwater development
be sustainable by observing the groundwater level and quality. In case that the regional
draw-down of the groundwater level will become greater than the expected value or the
discharged groundwater quality will get worse, the countermeasures which are for

instance the stoppage of the water supply or moving the well fields to other areas must
be undertaken immediately.

Since the groundwater recharge area is located in the urban area under the
development, both of the quantity and quality of the groundwater is anticipated to
change according to the urban development in future. Namely, the recharge amount to
the groundwater will decrease because of the non-infiltration area such as roads and

-buildings will expand as a result of urban development. It is also supposed that the
groundwater quality will deteriorate by the increase of the infiltration amount of the

sewage drained from the household and factories which will be increasing every year.

As the groundwater development in the urban arca has disadvantage in terms of both’
of quantity and quality as stated above, the groundwater monitoring should be ¢losely

continued on the quantity (groundwater level) and quality of the groundwater.

(1) Monitoring Plan of the Groundwater Level

As discussed in chapter 5.7, the groundwater level of the traditional shallow wells
will decrease by the deep groundwater development and the development amount is

proposed to be restricted less than 0.8MCM/year so as not to make the existing
traditional shallow wells be dried up. However, the proposed groundwater development
amount in this Study is estimated through the numerical examination based on the
limited study results and the recharge amount is anticipated to decrease in future as

mentioned above, the groundwater level monitoring is indispensable for the sustainable
groundwater development.

The groundwater level monitoring should be conducted not only on the deep wells
but also on the traditional shallow wells. The monitoring wells of the groundwater level
and monitoring frequency is proposed in next table.
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Table 7.4.8  Proposed Monitoring Wells for the Groundwater Level Observation

Wel Type WellNo. | Monitoring Frequency, Method Location, Coordinates

Deep Well EW.-6 Everyday by automatic recorder | Boeing, N4° 237 38" E18° 23" 387
EW-9 -ditto- Pelemongo, N4° 217 587 E13° 317 287
EW-12 -ditto- Plateau, N4® 207 257 E18° 317 2%°
EW-13 -ditto- Pala, N4 197 157 E18° 317 597
EW-19 -ditto- Ngouciment, N4' 22° 18" E18° 32” 207
EW-20 -difto- Bakongo, N4° 217 23" Ei18° 33" 14"
DW-18 Once a month by dip meter Kpetenel, N4° 247 19" E18° 34" 047

Traditional SW-10 . Once a month by dip meter Nzangognan, N4° 21° 18" EI18° 327 15"

Shallow SW-24 -ditfo- Bakongo,  N4° 21° 477 E13° 33° 427

Well SW-29 -ditto- Ramandow, N4° 23° 10” EI8° 32° 137
SW-31 -dilto- Galabadia3, 14° 237 59" E18° 32 33"
SW-45 -difto- Boeing, N4® 227 537 E18° 317 147
Sw-47 -ditto- Boeging,  Nd4° 247 157 E18° 307 517

Hearing survey concerning the groundwater level of the shallow wells and existence
of dried wells should also done in the vicinity of the monitoring wells simultaneously.

The results of the groundwater monitoring should be summarized in Table 7.4.8 and
groundwater fluctuation curves. The location of the proposed monitoring wells listed
above is shown in Fig.7.4.4. '

(2)  Monitoring Plan of the Groundwater Quality

As discussed before.,- there is the possibiliiy that the groundwater quality in the well
fields will deteriorate in the course of the groundwater development because the
recharge area of the groﬁndw’ater_ is situated in the densely popurlated area where the
urban dcveldpniént i$ still under the progress. Therefore, the groundwater quality
monitoring must be regularly conducted on the discharged groundwater in the well

' fields.

The proposed monitoring frequency and monitoring items are as follows:
i. Subject wells for water _ ' o

quality monitoring = : All of the production wells
ii. Frequency of the water

quality monitoring .~ :’-During two months after
- the development---- ----e---mee-0Onice a week
- -From two months to six months
. after the development-------------------Twice a month
-From six months to the end of _
_ ~ the project after the development------- Once a month
iii. Monitoring items : pH, Temperature, Electric conductivity, Hardness, NO,,

NH;; SO,, Mn, Fe, Cl, Ca, Mg, K, E. Coliform
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7.5 Project Appraisal’

According to the project planning criteria, stated in preceding chapters, this project of
ground-water development in Bangui has two major steps of benchmark: (1) completion of
construction/expansion of boreholes and existing-intake & purification facilities in the year
2005, responding to the urgent need of safe water in the target area of F/S; (2) fulfillment of the
goals of water-supply ratio (70 liters / person a day for private-connection customers, 25 liters
/ person a day for public-faucet customers with 100% water service in whole Bangui, Bimbo-
1, 2 & 3; 60% in Bimbo-4, 5, 6 & 7; 50% in Bimbo-8, 9 & 10) in the year 2015, covering all
the target areas of M/P.

In the following, three different Master Plans presented at Chapter 7.2.3 through Chapter
7.2.5 will be appreciated financially, economically and socially.? The project-life period is
assumed as 20 years after completion of the construction, that is, the year 2033 is the last year
of the project.

Benefits (both financial and economic) of the project and operational & maintenance
(O&M) costs are annually appropriated,

Cost for land purchase is eliminated from calculation because, according to the master
plans, most of all construction sites are located in desolated land and some possible
constructions to be held in town can be expected to possess quite little portion of the project,

And discount rate applied for calculation of Present Value (of the project’s
financial/economic costs and revenue) is presumed 12%, as a logically and empirically
persuasive rate of return lo calculate opportunity benefit and cost of investment, based upon
discussion with CAR authorities.

1 A strict rule of technical-term apph‘cation is employed in this réport; “apbraisal” is for the
p'»reliminary checking, analysis and appreciation before project implementation, while
“evaluation™ is regafded aé judgment based upon performance observation after the project is
finished. |

2 Social appraisal of the project will be expressed in a comprehensive manner because the social

background is # common factor in all M/P alternatives.
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7.5.1 Financial Appraisal

(1) Methodology

The financial aspect of the project is appreciated in the manner of Financial Internal Rate of
Return (FIRR).

The volume of watcr supply during the project life, the most important calculation factor on
which many other accounts of cost/benefit based, is estimated by the operational planning staff
of the JICA study team referring to actual figures of SODECA’s service in the past.

Only costs and benefits that will be generated' by the new investment project is to be an
object of appreciation.  Thercfore, any cost or benefit to be affributed to the cxisting
facilities/systems was eliminated as logically as possible. Basic formula is as follows:

[ Net Water Supply by New Facilities | = [ Gross Water Supply in Bangm / Bimbo ]
[ Original SODECA Distribution ] (see Table 7.5. 1).

In terms of the production, 70% of the capacity of a newly constructed facility is assumed
to be utilized in the first year after completion. The ratio of the utilization will be increased by
10% annually, and reach to full capacity in the fourth year after completion.  Production in the
original SODECA facility would be adjusted in order to meet the demand of each year by the
production in new facilities and the original SODECA facilities.

(a) Project Cost _

The construction cost (initial investment amount) is based upon the project planning
alternatives and equally allocated to each year during the construction period (seé Table
7.5.2 “Project Costs of Construction by Alternative Master Plans”)

Replacement costs are reckoned just after the end of durable years of the 1nstallcd
facilities (constructed assets of boreholc 16 ycars, othcrs 40 years) and resxdual valuc of

the facilities are booked as negatlvc costs at the penod followmg thc last ycar of thc pl‘O]CCt :

(see Table 7.5.3 “Replacement Cost and Residual Value of Invcstmcnt at thc End of the_
Project Life”).
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Table 7.5.2 Project Costs of Construction
by Alternative Master Plans

(Unit: -000- FCFA)

Alternative 1: Expansion of the Existing

Water Treatment Plant
Year Description of Investment Annual
Construction Amount Cost
2001 - Borchole + Reservoir +
2003 | Distribution Pipe Construction 3,533,000 1,177,667
2006 - Expansion of Existing
2008 | Purification Plant 14,091,000 4,697,000
Alternative 1 Total 17,624,000
Alterntive 2: New Intake
+ Purification Plant g\
Year Description of Investment Annual :
: Construction Amount Cost
2001 - Borehole + Reservoir +
2003 | Distribution Pipe Construction 3,533,000 1,177,667
2006 - Expansion of Existing '
2008 | Purification Plant 15,896,000 5,298,667
Alternative 2 Total 19,429,000




Table 7.5.3 Replacement Cost and Residual Value of Investment
at the End of the Project Life

{Unit: -000- FCFA)
Alternative 1: Expansion of the Existing

M-7-53

Water Treatment Plant
Years of Descriplion of Investment | Durable Year of Residual Years | Residual Value
Constractio Construction Amount Years Replacement | at the end of P/L{ at the End of P/L
2001 - Borehole + Reservoir +
2003 Distribution Pipe Construction 3,533,000 16 2019 2 441,625
2006 - Expansion of Existing
2008 Purification Plant 14,091,000 40 (N/A) 15 5,284,125
Alternative 1 Total 17,624,000] Residual Value Total 5,125,750
Alterntive 2: New Intake
+ Purification Plant
Year Description of Investment { Durable Year of Residual Years | Residual Value
.Construction - Amount Years Replacement | at the end of P/L| atthe End of P/AL
2001 -  |Borchole + Reservoir + _
2003 ] Distnbution Pipe Construction 3,533,000 16 2019 2 441,625
2006 - Expansion of Existing
2008|Punficalion Plant 15,896,000 40 (N/A) 15 5,961,000
Alternative 2 Total 19,429,000 Residual Value Total 6,402,625




ro

O&M costs, comprising (2) personnel, (b) power/chemicals expenses and {(¢) other
miscellancous maintcnance costs, arc respectively estimated by the operation planning staff
of the JICA study tcam in the follow.ing manners: (a) [ Compensated Water-Supply
Volume (nr) ] multiplics [ Deduced Unit Cost of Personne! from Actual Figures of

SODECA (=@101 FCFA/m?) ] (sec Table 7.5.1 “alculation for Net Water Supply,
~ Operating Revenue and Expenditure of the Project” ); (b) [ Compensated Watcr-Supply

Volume (1) ] multiplies { Deduced Unit Cost of Power/ Chemicals from Actual Figures of
SODECA ] (see Table 7.5.4(1) through 7.5.4(3) “Calculation for Power / Chemicals
Expenses of the Project”); (¢) [ Planned Depreciation Amount per Year ] multiplies 0.75

(see Table 7.5.5 “Calculation for Miscellaneous Maintenance Costs by Alternative Master
Plans™).

(b) Project Revenue :

Each project year’s operational revenuc is cstlmated by the opcratlon planmng staff of
JICA study team based upon actual performance of SODECA’s water distribution vis-a-vis
charges collected in the past.  The calculation formula is as follows:

[ Water Supply Compensated (m*) } multlphcs { Umt Cost of Water Sales (= @391 6

FCFA/nY) ] (see Table 7.5.1 .)

(c) Projects to be Appreciated

As mentioned before, three alternatives of M/Ps are presented (scc Table 7.5.2). The
difference between those projects is attributed to the construction portion.  As far as the
operational revenue is concemed, however, since covering service areas of the project and
targets (c.g. rate of waler supply to consumers by district, total distribution volume per
year, etc.) are common, just one case of revenue eaming is applied to all the alternative

plans (see Table 7.5.1 and Table 7.5.6 “Financial Internal Rate of Return (FIRR) by
Altemnative Master Plans).
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Table 7.5.5 Caleculation for Miscellaneous Maintenance Costs
by Alternative Master Plans

Alternative 1: Expansion of the Existing

{Unil: -000- FCFA)

Water Treatment Plant
Years of f)escn'ption of Investment | Amtto bcT)cp~ Durable | Rate of Dep-| Amtol Dep- | Misc Maint.
preciation __Construction Amount {A) | reciated (A*0.9)] Years reciation | reciation (B) | Cost (B*0.75)
2004 - Borehole + Reservoir +
2019)Distribution Pipe Constructiof 3,533,000 3,179,700 16 0.062 197,141 147,856
2009 - Expansion of Existing
2048 | Purification Plant 14,091,000 12,681,900 40 0.025 317,048 237,786
Alterntive 2: New Intake
+ Purification Plant
@ Years of Description of Investment | Amtto be Dep- [ Durable Rate of Dep-| Amt ol'_f); Misc Maint.
epreciation Construclion Amount (A) | reciated (A*0.9)]|  Years reciation | reciation (B) { Cost (B*0.75)
2004 - Borehole + Reservoir + :
2019 Distribution Pipe Construction] 3,533,000 3,179,700 16 0.062 197,141 147,356
2009 - Expansion of Existing
20418|Purification Plant 15,896,000 14,306,400 40 0.025 357,660 268,245
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(2) Appraisal

Based upon all the assumption and provision mentioned above, FIRR per alternative
master plan is calculated in Table 7.5.6.

The difference among those figures of alternatives (Alternative 1: ~1.75%, Alternative 2: -
2.13%) is simply owing to the cost of construction.

The result certainly tells that this project is not adequate for loans, either by private finance
or by so-called “soft loans” of official development assistance, but for grant.

On the other hand annual figures on the table show that this project will be sustainable in
terms of O&M cost coverage if the initial investment is paid for by some development
assistance with high ratio of grant element and operations of water supply are properly
managed. If the project is to be implemented, more precise conditions such as possibility to
raise water prices should be addressed in the future to make the project sustainable.

7.8.2 Economic Appraisal

(1) Methodology _
The economic aspect of the project is appreciated in the manner of Economic Internal Rate
of Retum (EIRR).

(a) Project Cost :
| Economic cost of this project is converted from the financial cost under some
conditions and assumptions stated in the following. _

All the cost factors are divided into two categories: domestic procurement (local cost)
and procurement from abroad (foreign cost). While foreign cost is exempted from
extraction of transfer payments (e.g. taxes, subsidies, etc.), local cost has to be adjusted by

| eliminating those factors. The transfer payments are estimated as 18% of market prices of
_ ‘COmmod.itics or services purchased domestically.? ,

Standard Conversion Factor (SCF), to be applied to adjust market prices of local cost

to shadow prices, is computed as 95.25% (see Table 7.5.7 “Estimation of Standard

3 Ref. IMF; Central African Republic: Sta tistical Annex, (1998), “Summary of Tax System,” pp.
49 - 50.. '
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Conversion Factor” below).? The formula of SCF is defined as follows:
SCF = (I+E)I+Ic+E-Et+Ss)
(I: Import, E: Expont, lc: Import Tariff, Et: Export Tax, Ss: Net Subsidics).

Table 7.5.7: Estimation of Standard Conversion Factor (SCF)

(Unit: FCEA bil.)
Import Export Impornt Exporl Net
Year Amouni Amount Tariff Taxés Subsidies SCF (%)
1998 102.4] 188.8 12.9 4.2 0.0 95.51
1997 5.9 101.1 114§ 2.( 0.0 - 94.906
1996 64.2] 74.5 9.9 2.6 0.0) 95.00
G/T - 242.5 364.4 39.2 8.8 0.0 95.25

* Figures of year 1998 and 1997 are estimates.

Source: Republique Centrafricaine, Budget de U'Etat, Annee 1996 - 1 998
IMF, International Financial Statistics, January 1999  and
IMF, Direction of Trade Statistics Quarterly, December 1998

The following explanation is of how to calculate each cost account (see Table 7.5. 9:
“Economic Internal Rate of Return™).

( Replacement Cost)
Replacement Cost comprises direct cost (materials and machinery imported = foreign
cost) and indirect cost (administration etc. = local cost), According to the estimate by

operation planning staff of the JICA study team 1nd1rect cost is equal to 40% of direct cost
of construction,

(Personne! Expenditure)

This account is genuinely local. The condition of unskilled labor is disregarded,
because since unemployment rate in CAR is unknown but easily expected to be very high,
to put stress heavily upon workers job’ oppor’tumty is possnbly promotc e'(plmtatlon of
local labor forcc ' B '

4 When caleulating SCF, usually trade data of last & years should be indicated for zeference.. In
the case of CAR, however, only recent 3-year statistics are available with full indicators
necessary for the estimation of SCF (before 1996, breakdown of “Import Tariff” and “Export

Tax” accounts were not clarified).
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{Construction Cost)
In the same manner of Replacement Cost, this account is also divided into direct cost

(= foreign cost) and indirect cost (= local cost). Indirect cost is estimated to be 40% of
direct cost.

(Chemicals / Power Expenses)

Chemicals used for purification of water are totally imported while electricity is
domestically produced. In the operation plan designed by the JICA study team, the
portion of power cost out of total Chemicals / Power Expenses is 29.7%.

(Miscellaneous Maintenance Cost)

Since this cost account basically comprises procurement of spare parts of water-
supply facilities, all the amount is regarded as foreign cost and to be adjusted through
conversion by SCF and extraction of transfer payments,

(b) Project Benefit

Since Economic Appraisal is designed for measuring the scale of benéfit and cost of a
specific project from a viewpoint of contribution to the nation, while Financial Appraisal is
for measuring profitability of the project, various indicators can be employed as parameters
of functions for estimating EIRR.

In case of water-resource development, for example, cost reduction in spending time
(to carry heavy water containers from a long distance), in medical expenditure (of water-
borne/related diseases), and/or gain in oppoitunity benefit for kids/women to be able t0 go
to school/to be engaged in other 1ncomc—generatmg business are frequently taken as
beneficial factors for the appraisal. -

In the following analysis, however, benefit of the project is calculated based upon
prospective water sales amount of public faucets (kiosk) at current rate of sales, because
the current rate at kiosk can be c0n31dered to include all the prospective beneﬁts for users of
newly dcvcloped water-distribution service for followmg reasonst

(i) according to the basm dcmgn of Master Plans, dnstnbuuon is planned to be mamly via

kmsk
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(ii) most responses of shallow-well users (= people who cannot depend on private
connection or kiosque at present to have an access to water supply and are the main
target group of the project) to the questionnaire survey, conducted by the JICA study
team in January 1999, showed that onc of the most critical reasons why shallow-well
users do not buy water from kiosque is not the price but the distance;®

(iii) average amount presented by shallow-well users for responding to the question, “How
much ar¢ you ready to pay for potable water supply?”, (= actual “willingness to pay™)
is FCFA 2,429 and it is exceeding even the amount presented by current kiosque users
(FCFA 2,047);%

(iv) when responding to the question asking what the problem of present water supply is,
shallow-well users nominated “quality of water” as the second critical next to the long
distance from kiosque.” f§\

In other words, if once an appropriate number of kiosques are established nearby
shallow-well users’ communities, they are witling to buy water from kiosques and the cost
to purchase includes users’ benefit, such as expenditure to avoid water-bome/related
discases or cost to reduce time spent for water collection. Therefore, it is possible to let
total amount of water sales (calculated under the condition if all the distribution was done
by kioéques) represent aggregate benefit of users who will be benefited by the project.8

5 Ten out of 18 interviewees (shallow-well users) responded to the question, “What is the

problem you .have regarding to water supply?”, by choosing the answer, “Too far from SODECA
connection/Kiosque™ (see ““Result of Questionnaire Survey on Water Co__nsumption of bl
Houschold?). | | | | ,
6 The amount of “willingness to pay” of shallow-well users rea.ches 5.2% of their monthly income g
of household, while the figure of kiosque users is 2.2% (Ibid).

7 Six out of 18 interviewees chose “Bad quahty of water (Ibid). o

8 One of possible arguments on the “willingness to pay” here is whether or. not the prospectwe

sales amount of kiosks per household is far from the actual figure of “ready to pay for water

supply” per household of shallow-w ell users interviev;ved at the time of the questionnaire surv ey

in January 1998. By the responded amount,. FCFA 2, 429/1111, they can aﬁ’ord 4,858 liters of

water per month. But if the number of family members per household is assumed 10, based

upon questionnaire surveys conducted in 1996 (result: 8) and 1999 (12), supplied water
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The formula used for calculation of Economic Benefit of the project is as follows (sce
Table 7.5.9): { Net Water Supply generated only by new developed facilities / year (m?) ]
(calculated at Table 2) multiplies 1,000 multiplics [ Unit Sales Price at Kiosque: 0.5 FCFA
/1it. § (see Table 7.5.8 shown below) divided by 1,000 = [ Economic Benefit (Unit -000-
FCFA) ]

Table 7.5.8: Rate of Sales at Public Faucets (Kiosque)

in Bangui Metropolitan Areas

(Unit: FCFA)

Sales Volume Sales AMT
010 liters 5
11— 20 liters 10
21 —30 liters 15
31— 40 liters 20
41 —— 50 liters 25
51 —100 liters 500
101 =200 liters 100

Source; SODECA

(So the unit price of kibsque waler is deduced: FCFA 5 < 100 = 0.5 FCFA/liter.)

fmember is deduced 16 liters/day (4,858/30/10) and amounts just 64% of the targeted supply -
volume of the project: 25 liters/day (by kiosques). Since the target volume is set for the year
2015, hb%ever; the estimated _'ﬁgur:e of purchaée volume is not s_o bad at present. If economic .
growth is? _s'tfxccéss'ful'l'y' achieved enough to absorb effécts of inflation, income per household of the
target g’réub will be' able to afford the estimated increasing volume of water consumption (the

water-service ratio in Bimbo-2, 3, 4 and 6, ‘where the q’hestiohnaire survey was mainly

conducted, will reach 100% (Bimbo-2 & 3) or 60% (4 & 6) in 2015 (ref. Table 2)).
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(2) Appraisal

(a) Cost Benefit Analysis
Results of calculation of EIRRs are shown in Table 7.5.9 (1) and 7.5.9(2) by
allernative. ‘The EIRR of Alternative 1 and 2 is 5.90% and 5.08% with the Cost-Benefit
Ratios (B/C of 0,67 and 0.63, respectively. Alternative 1 is more efficient in economic
term.
‘These figures are not necessarily adequate for the proposed Projects in the Master
Plan to be implemented only for economic development. However, the Projects contribute
to Basic Human Needs (BHN) of the people in Bangui, and therefore considering other
tangible and intangible socio-economic benefits that are not accounted in the analy31s both
alternatives can be considered justifiable. §)

(b) Sensitivity Analysis _

Even though any condition for the appraisal trial was carefully assumed, itcan not be
denied that there is some possibility to have some inevitable errors, such as unreliable data
used for parameters input to formulae.  Therefore, for the securily of judgment whether or
not proceeding with future programs of the project, Sensitivity Analysis: test of project’s
feasibility employing more conservative assumption of cost and benefit.

As a sensilivity test for EIRR, cases of 10%- & 20%-increase of cost and 10%- &
20%-decrease of benefit are simulated. The result is summarized in Table 7.5.10
“Sensitivity Analysis of EIRR by Alternative Master Plans” shown below.

Sensitivity analysis to the cost increase of 10%, as well as decresse of 10% in g
economic benefits shows that the EIRRs of both pessimistic cases are less than 5%. The
results may indicate that the feasibility of the Projects should be carefully studies.  For
example, the start the Project of Expansion of the Existing Plant should be cautiousiy
examined, monitoring the development of water demands. In feasibility studies, cspecmlly
that of the Project of Expansion of the Existing Plant, careful cost estimates would be
required, searching efficient operation and maintenance as well as cheaper construction. :
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Alternative 1

Table 7.5.10: Sensitivity Analysis of EIRR
by Altcmative Master Plans

Cost
Benefit Base +10% +20%
Base 5.90% 4.55% 3.36%
-10% 4.41% 3.11% 1.95%
-20% 2381% 1.55% 0.43%

Alternative 2

Cost
Benefit Base +10% +20%
Base 5.08% 3.79% 2.65%
@ -10% 3.66% 242% 1.32%
- <20% 2.13% 0.94% -0.10%

7.5.3 Social Appraisal

(D) Methodology

The social appraisal of the project is based upon the following checklist.? Also the remarks
for improving impact of the project are indicated.

2) Appralsal — Social Impacts
? The following Table 7.5.11 shows oomprehenswc effects expected from the pro]cct

-9 The checklist is made based upon JICA, Study of Social Analysis Guideline for Development
Study Project (1992 ) '
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Table 7.5.11: Comprehensive Social Effects of the Project

Remark

Arca Impact of the project
Employment During the construction period,
Opporiunity employment opportunities will be

created,
Operation and maintenance will create
more employment
Work Load for Water | If safe-water places are nearer, it will
Collectors save the time and energy of water

collector

Sanitation and Hygiene

Availability of safe water results
smaller number of water-related
discases. Therefore, the cost for health
becomes less, and they will be able to
use money for other purposes.

Sanitation and/or . hygiene
education must be encouraged
to stimulate people to use safe
water even though it costs
more.

Since children are the biggest number
of victims of water-related diseases,
safe water supply benefits children's
health most.

Schools can encourage
sanitation and hygiene
education t6 children, and
through children to adults.

Socio-economic

Since most of water collectors are

It is useful if the project

Impact on Women | women, they can save their time for | considers women’s  role in
other productive/ reproductive | productive/ reproductive
activities activities ’

Socio-economic

Since many children are involved in

Water _supply facilities  at

{mpact on Children | water collection presently, they can|schools “are also poor. The
save their time for taking education | project had better consider the
more. improvement.

Social Strain Because of the shortage of water

supply system, therc is sometimes
social tension among the
neighbourhood. For example, people
must buy water from their neighbours
and sometimes it is overcharged or not
available to sell.

If sufficient public water-supply

system is established, such tension will |

be eased,
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7.5.4 Synthetic Project Appraisal
Based upon the results of financial, economic and social analyses investigated hitherto, a
comprehensive appraisal of the project can be summarized as follows:

(1) In case of Alternative plans 1 and 2, FIRR shows less than zero (Alternative 1: -1.75% &
Alternative 2: -2.13%). The result indicates these projects are generally negative, in other
word these are not to be financed by loans but grants.

(2) EIRR of these projecis show at 5.90% and 5.08% respectively. Considering the
importance of this project which cater for the basic human needs (BHN) giviﬁg direct and
indirect benefits to the society and development, even though EIRRs are around 5% to 6%,
the proposed Alternative plans can be considered. - However, il can be said that feasibility
of the project shall not be easily guaranteed. The sensitivity analysis also requires to pay
more aftention to budget control / proper management of the project implementation, if
proceeding with the project to the next steps, in order to secure effective use of limited
financial resources.

(3) In other respects, social analysis shows that the project, if once it is implemented, will be
accompanied with some significant BHN impacts, especially in terms of relieving
opportunity costs for children’s and women’s labor to attain time for cducahon and other
works, even lhough the effect is difficult to be quantitatively measured.

(4) In concluswn, this pro_;ect is not fmancmlly self-sufficient. 1t is feasible, on the other
hand, if (a) BHN aspects are highly evaluated from politicat viewpoints (of both the CAR
government and grant donor(s)), and (b) organizational arrangements to monitor proper
management of various procedures and financial control of the project are successfully

“established. '

7.5.5 Conclusion

* In accordance with the result of financial and economic appralsal dealt in the former
chaptcr there were small differences on the appraised indices between the two plans of
Altérnative 1 and 2. Beside of above points, it is requued to appralse from the pomts of
orgamzatlon and management of the proposed systcm envuonmcntal impact, and social
impact in order fo identify lhe advanlagcous one.
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1) Organization and Management of the proposcd system ‘

The major difference between the two alternative plans is locations of new facilitics
such as a raw water intake plant, watcr treatment plant and the related apparatuses to be
introduced for the water demand in 2015, which shall be recommended to construct by
2009 in the master plan study. In Alternative 1 the proposed can be constructed in the
same propertics of the existing facilities. In Alternative 2, however, the proposed
facilities shall be erected in newly developed areas that located far from cities.
Accordingly it is possible to operate those facilities by one operational tcam in Altemative
1. In Alternative 2, however, two operational teams have to work at the existing
facilities in parallel with the proposed ones. That means Alternative 2 requires more
opcrétional staff and cost than Alternative 1.  Moreover, from a securitly point of view,
Alternative 2 is more difficult to keep the safety operation in case of emergency than
Alternative 1 because of its physical isolation. _
~ Therefore it is concluded that Alternative 1 is superior to Alternative 2 in point of
management,

2) Level of Engineering Technology
The proposed water supply facilities to the both Altcmatwes are basically the same
component w1th the existing ones whlch ate presently operated by SODECA.  Therefore
it is not necded to introduce any new cnglnecnng technology. |

Accordingly, there is no particular difference between the two A]temanves in pomt
of enginecring technology. '

3) Envitonmental impact ,

There is a remarkable difference between the two altenatives.  As mentioned in 1)
above, in Alternative 2 the proposed facilities shall be constructed in newly reclaimed
areas. Since the proposed locations for these facilities arc isolated from the city, an
access road with about 8km length shall be required to construct in forests and privately
cultivated ficlds. The road shall be used for a transmission pipe route and also for the
purpose of construction and maintenance of the facilities. 'I'110ugh there is no datum
about existence of precwus species of ammals and plants to preserve in th1s a:ca, 1 is
mdlspcnsablc to cut down and reclaim the forcst and ﬁelds rathcr w1dely in Altcrnatwc 2
than in Alternatwc 1. .

Therefore it is concluded that Altcmahve 1 is supenor 0 Altema‘ovc 2 in pomt of
cnvironmental impact.
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4) Socio-economic impact

It is justified that the project shall provide a huge benefit not only to sanitation and
hygiene conditions but also to socio-economic conditions of residents especially to
women and children.  But in a construction stage of the project, a wider land acquisition
for construction of the proposed facilitics shall be needed in Altemative 2 than Altemative
1. These arcas belong to the Government, however, the areas are partly used as manioc
or some other vegetable cultivation fields by people who live in the vicinity. Therefore it
is required to remove the ficlds or, if necessary, compensate these land users for taking
over the fields. During construction and after completion of the project, however, the

residents living in the vicinity shall be provided some advantages of employment
opportunity of the construction work, an easier transportation by using the new access
road cte. Accordingly particular differences are not observed between the two

alternatives in point of socio-economic impact.

5) Conclusion

From the above appraisals characteristics of the two alternatives are summarized in

Table 7.5.12.

Table 7.5.12. Comprehensive Appraisal

Items Alternative Plan| Altemative Plan|
1

1. Financial Appraisal

FIRR -1.75% -2.13%
2. Fconomical Appraisal

EIRR 5.90% 5.08%

Benefit / Cost Ratio 0.67 0.63
3. Level of Engineering Technology Even Even
4, Organization & Managémcnt of the proposed system Better Good
5. Environmental impact Better Good
6. Socio-economic impact Even Even

Comprehensive Appraisal Better Good

In accordance with the above table, it was decided that Alternative 1 is morc
beneficial and effective than Altemative 2 to implement for the study arca in future.
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Chapter 8 Selection of Project for Feasibility Study

In accordance with the result obtained in Chapter 7.5, the alternative plans for
the target year 2015 are not evaluated so positive to be implemented as the loan basis
project. However, considering a steep increasc of population and water demand in the
Metropolitan area, a feasibility study for short ranged period should be indispensable
especiaily for the suburban area of Bangui City.

The groundwater development project formulated as the sub-project 1 in
Chapter 7.2.4 covers the area where population is highly growing under the
circumstance without sufficient and sanitary water. Morcover, the people in this arca
are generally catcgorized into the lowest income group in the Metropolitan and they arc
also exposed to a high risk of sweep of water born diseases.

The groundwater development project has an advantage of utilizing raw water
which costs cheaper to produce than the surface water which shall be treated with
chemicats and energy and more manpower for purifying the raw water.  An initial cost

of this project is also lower than the other sub-projects whose source is the surface
water, |

From the BHN point of view the groundwater development project can be

consequently identified as the most suitable one for feasibility study to be done the next
stage.
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APPENDIX

1. Drawings of Master Plan Project
1.1 Typical Section of Deep Well and Casing Program
1.2 Deep Well Conveyance Pump Station
1.3 Intake Pumping Station on Mbali River
1.4 Pumping Equipment of Intake Plant
1.5 Water Treatment Plant
1.6 Mpoko River Crossing, Aqueduct

2. Break Down of Cost Estimation of the Alternative Project
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Appendix 2. Breakdown of Cost Estmation of Alternative Plans

I o | I | UntPrice I Cost l
ftams Sped fications Urit | Gat. | (iooFceR) | (FCER) Remarks
1. ProjectTor target year of 1033 (F/35)
£1) Inteke Fadlites
Deep well Casing Dia. §Ah Well Depth 150m not 3 28.500.00 §5,500.0] Drifling, Casirg, Screm
Deep well Casing Dia. 5 Ah, Well Depth 500 nos 3 9,500.00 18.500 0| Drilling, Casing, Screa
Submergitie Punp 132 bi'secunit, T Head 30s0, 37kw B8 [ 11.300.00 £9.000.0{Suction pipe, Fittings, Control panel
Stenitzation fadlity o5 [ 2.200.00 13.200.0JChlorine irjection eqipirent
Operation House [ ] 3,420 00 3249001202
Fence, Drainageetc. set 6 10,000.00 &0,0000
Flectic transmission line st & 1.500.00 $,000.0|3phas2 380V, 50H 2
Suction Tarnk Ve=6m3, Wix L3x H} nos 2 246000 4,920.0] § 1=k ~ Jwells, puwp heuse
Transmission Pump 1286 livsee, THeadldSm, 30kw [ 4 22.000.00 £3,000.0] 2 pornptank, electic molor, controd panel
Flectric basmission ling st 2 2500 00 senal sphase, 350V, S0M £
Sub Totd 396,120.0
(2) Couveyace Pipaline of Raw Water (From Dezpwell fo Binbo Reservelr)
Ductile Fipe Diz. 200min m 4,600 50.50 232,300.0 |incinding gate valve, Bt valve, drainege valve, eie.
ditlo Dia 15orm [ 2500 1850 101,300.0 ditto
Construction of Q&M Read [ Width S m L1 51.50 63,2500
Sub Totd 403,350.0
{3 ) Reservciron the hill
Resenvoir Ves1500 m3, W25 xL25x HyS sa1 1] 256500.00 256,500.0
Operatods honse s 1 5,490.00 5400.0]12m2
Appurtenant Work Fencing wark, Drainage facility, eic. | ot 1 200.00 200.C
Sib Totad ] 262,100.0
(4 ) Distribution Main
PVC Pipe Dia 300mm m 12,100 58.00 136,600.0[inchuding gate valve, air valve, drainage vaive, .
ditto Dia 125 m | 3600 .00 39,6000 ditlo
Ao DHa 100imm m 3400 850 285000 ditto
dino [D¥a B0mm m 5,200 150 33,000.0 ditlo
dite Diz S0mm m 3,200 3.00 15,600.0 ditto
Sub Totd 30,100 §59,100.0
(5 Secordary Distribetion
D-Yill()} 309 Atha Km2 320 2631230 £5,032.0]PVE pipe
B-1 8.6 A/ha Kml 3.50 i5,240.00 533400
B-2 9.6 A/ha Km2 210 15,010.00 33,6210
B-3 5.2 Aha Km2 340 12,630.00 11942.0
B4 13 A2 Kem2 630 10,790.00 61911.0
B-5 18 ha K2 500 10,020.00 50,100.0
g5 13 ke Km? 140 9.640.00 109,556.0
B-7 0.9 b Km2 9.00 9,175.00 §2,5315.0
o : E Land dearance, Collecting chanber, boosting pump,
Elevalad Tk H=20tn nos 2 13 50000 62,000.0]| Tarke, Pipes, Ferding, Operator's house
Sub Tota . 5974520 '
Total Direct Cosl ' 2.513,7530
 Infired Cost 1,00%,501.2}10% of Direct Cost
Grard Total 35190543
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2, Exparalen of Existing Treatment Plant 14,100 ne'/day

€13 Irdake Punping Station

Enstallation of an additional dia 300enm, TheaddSm, Umdining
pump 190w det 1 64,765.50 64.755.5 |incinding o actiic motoreveiving panel, control panel

(2 ) Expansion of Exisiting Flait

design Ueiune:d capacity MI00xLL= inciudiug elestric and contrl houses, dranage fending
Expansion of Exisiting Pl [15.500 mday Lot 1| 363000000  3630.000.0{work, ete.

{3 ) Tranission Faclities

59 81liters'sac , Thead 143m, 120kW

Instadlation of boosting punps it 2 31,345,580 1931310 Jinchading one standby

Boatting Pump Hous: Tt 1 4930000) 103000

Trauaission pipdine dia 300men, DCIP m ] IS{‘O : 950 $14250.0 1
Sub Total . . 1.057.681.0

(4} Senice Resenvelr

Reserveir 1 capasity 5,500 mMunit it 1 742,500.00 742,500.0
Reservoir2 capecity 1,900m */unit urit 1 256,500.00 256500.0
Sub Totd $99,000.0

£5) Dissibutionmain (Areal , Asea2, Aread)

DCIP 350mm . n 500 92 50, 74,0020 Jinctudirg gate valve, arvaive, drainsge vaive, ote.
PVC 300mm m 2500 $3.00 162,400.0 ditto
PVC 250mem m 3,300 40.50 1336500 : dito
PYC 200mm ' m 14,600 2650 3365000 ditto
PVC 130mun : m 5,700 16.50 91,050.0 ditto
PVC 100ran ] " 8600 850 73,1000 ding
PVC 65mm o | nzo ss0]  e1em0 &t
PYC 50mm m | 12400 300 522000 dito
Sub Totel 64,400 1.037,500.0

{6) Scmn:hr) distribution

D M 2personsha Km2 sas] 1953850 1se802]2ve

L3l 54.6personsha Kra2 s47] 5054380 216,4839{PVC

DD 25 Jpemonsha Km2 510 271.531.00 142,703.1|Pve

Dv 51.Spersonsha : wmz | ssi]  asaesso]  2es3e74eve

DV 27 4pensonshs Km2 640 20659.50 189534 8[pVC

D-V1 58 3persors b Xm2 659 53385.50 352,148.0]PVC

DVl 32 Ypenaraha Km2 716 33,430.50 259420 1[PVC 3
D-VINE(L) $0 Tpersonsha Km2 320 47,552.50 152,1680)PVC

D-Y1I(2) 39 1pensaorsha ¥m? 302 77014.50 232514.0[pPve

B ~ Je2spenoste . Em? 350 7621600 #1,156.0lpvC

B2 25 Spersorsha £m2 210 zs_zn.&o soaa2]pve

B-3 |13 spenons ta . Km2 340) 1923180 65331.1pvC

B-§ 7 Spersorsha Km? 630 14,626 5% g2, 142.0[pve

B 49pen§m~.a _ Km2 3,00 12,401.00 ‘62,005.0]pve

B6 3 6pervonsTa - ' : k2] ina0]  An4oa0 19ssialeve

B-7 1 &persansha - Km2 .00 1003150] - $0.1938]PVC

BS ospersansha ; km2| 1260 9,330.00 1113580 [pve

B 1L0perscnsta ' km2 | 3340 41000 3measscleve

B10 Lopemonsha - : Km2 | 2060 9.570.00 WaOPVC . ..

. . . o Lard d garanos, Cellecting chanber, boosting ganp, |
Elevated tark H=20m . wrét 2 33,500.00 1,000.0| Tk, Pipes. Fencing, Oparalorsbouse ik
Sub Totat ) 3.275,402.0 .
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TFetal Drirect Cosl 10064748 5

Indirect Cost 4,025,599.41409; of Direct Cost

Grand Total 14090,647.9

3, New Treatment Plant 1100 md/day

{ 1) Intzke Fadilifes

including intake gle, sluiceway, reveanad, suction

Irdake Fadility ot 1 108500.00 168,500.0|chamber
diz 250 mun, $3%n'inin, beadl32im, including one standby, dectric 1nolr. receiving panel,

inteke pomp 30w unjt 3 75,363.50 226,096.5 |control pael
Puirip House urit 1 40,300.00 40300.0514x8=112
Fering work end drainage work 1ot 1 10,000.00 10,000.0
Wiring work from power rastnision line tot 1 90,000.00 90.000.0] 3phese 380V, 50H 2
Earth work It 1 162.000.00 162,000.0]300 X 300 x 2m = 180,000in3

Sub Total 6368965

(Z) Raw Wa'er Transmission

DCIP dia 450mm m 11,400 135.00 1,539,000.0{inciuding pate valve, air vaive, drainsge valve, efc
River erissing work bridge length100m, width5 m lot 1 305,000.00 303,000.0
Sub Tolal 1,844,0000

(3 ) New Treatmenl Fianl on B BIMBG full

leciuding etectrovmechanic equipment, control house,

Treatment plant design reatmeat capacity 15,500 mYday fot 1] 4925000.0¢ 4,025,000 0] earth wosk, drainage facility, fencing wosk, de.
Wiring work fot 1 40,000.00 40,000.0] 3 phases, 350V, $0H 2
Sub Total 4,065,000.0
€43 Senvice Reservoir Capacity 1,900 m */urit urit 1 256,500.00 236,500.0

{5 ) Pistrituton Man

same a5 alteamnative | m 4400 1,037,900.0

Tranirission pipdine m 3,000 79.50 218,500.0

1,276,4000

{6) Seondary Distribution same a5 Allemalive 1 3,275,4020

Tota} Diredt Cost 11,354,198 3
Indieeet Cost 4,541,6719.4]4094 of Dirgd Cost

Grand Total i 18595377.%
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