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ABSTRACT

This paper examines the cost-effectiveness ofrtipdeimentation of small Structures for Water Sto®)&/'Ss) in
Kenya by the National Water Conservation and Pigelforporation (NWCPC). The main study was limited anathi
Water Services Board. The study assesses varipestasof cost-effectiveness such as achievememtojéct objectives,

timely completion of projects, and resource uttiiaa among other aspects.

Previous studies were reviewed while various stakkdts were also interviewed during data collectkield and
desk studies were done in Tanathi Water Servicemdarea using random sampling of the identifiedutation. The
results reveal that NWCPC has been deemed to betig# in implementation of Structures for Watasrage (SWSSs).
The main benefit noted was the improved water afdity for domestic and livestock uses among salvether benefits.
The paper notes that NWCPC still has room for impment such as in the timing of its activities, maring and

evaluation and community involvement.

This paper also highlights some of the negativadssesulting from the implementation of the SW&shsas
conflicts, loss of livestock, diseases and inflixwdld animals. It also includes proposals on hdw development of
SWSs could be rendered more cost-effective. Firelgas identified for further research are includethe end of the

paper.
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INTRODUCTION

Water is essential for sustaining life, socio-eguiw development and for maintaining healthy ecaayst
(Alphaomega, 2012). Freshwater is a finite and exadhle resource obtained from various sources asiaivers or lakes,
springs, rock catchments, excavated dams, rainrwatks, boreholes (BHs), wells, artesian borehale®ng others
(Australian Govt., 2010). In this paper, structui@swater storage (SWSs) refers to structuresteocted on land for the
purpose of storing water for use such as pans, daonsls, weirs, water tanks.

Despite the growing demand for water, the availad¢er resources are diminishing as a result odrs¢vactors
such as climate change, man’s over-exploitatiomemnatural resources like forests which help itewaonservation. This
trend coupled with both population increases, dero@sioning of old SWSs, pollution and demands faswelopment is
putting an ever-increasing strain on these dimingslwater resources. (UNEP & DHI, 2009) (UN-Wat2006). This has
spurred increased development of water projectseftteeless concerns have been raised both regioaadl globally,

regarding the effectiveness of the implementatibrwater projects. In Kenya the water demand has bsteadily
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increasing to the current figure of 3.5million mayd

This study was aimed at examining how cost-effective development of structures for water stor&W$s)
has been as undertaken by NWCPC and to establisttter implementation could be improved. The stadga within

Tanathi Water Services Board encompasses Machiladsjeni and Kitui Counties.
Reservoirs

According to ICOLD, a small dam is defined as orith\a height of less than 15 meters and with anarkiment
volume generally less than 0.75 million cubic met@COLD, 2007). By 1997, there were an estimat@d @0 dams in
the world, 45,000 of which qualify as large dankeller, Sakthivadivel, & Seckler, 2000). It is noterthy that of all the
registered large dams in the world only 5 perceim iAfrica where most of the severe economic wstarce countries are
located.

Large surface water reservoirs have the advantaggeater yield relative to the available inflowath small
reservoirs, and their yield is generally more tdka (Keller, Sakthivadivel, & Seckler, 2000).

National Water Conservation and Pipeline Corporatian

National Water Conservation and Pipeline Corpora(MWCPC) is a state parastatal under the Ministiywater
and irrigation and one of the key institutions deat with the responsibility of constructing struesifor water storage in
the whole country of Kenya (NWCPC, 2010). It hasrbeperational since 1st July, 1989 and its maindages are to
spearhead large and small dam construction, devetafe schemes for water supplies, flood contral ather
multipurpose uses, land drainage, constructiorny&és, drilling of boreholes and to carry out growvater recharge using
flood water;

NWCPC receives a budgetary allocation from the Guwent of Kenya (GoK) of over 5 billion for the
construction of SWSs, mostly large and small dangsveater pans and thus it is a key institutiorhi@ development of the

country’s water sector.
Cost-Effectiveness

Cost-effectiveness analysis is a decision-makisigtsice tool. It identifies the economically mefiicient way
to fulfil an objective. It presents alternativesdrder to identify the most appropriate one to ee¢hia result at least cost.
(Europeaid, 2012). It can therefore be defined aga of analysis where a measure of effectiveige#s the numerator
while the cost is in the denominator (ResearchCORE2013).

METHODOLOGY

A thorough review of past studies on SWSs in gdneas done. Information and data was collected &y of
interviews and questionnaires. Field data was ctkfrom the CBOs, local residents and Water 8esvBoards. The site
data was partly obtained by use of questionnaireEtwentailed visiting the respondents and intevig both the
beneficiaries and NWCPC staff using separate quastires. The scope of the study was limited toattdaiVSB and in

particular four districts namely Kangundo, YattaatMhgulu and Mwala Districts.

The tools employed for the research were such astipmnaires, SPSS data analysis software and stfigvare
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such as Microsoft Office. A thorough review of pasidies on SWSs was undertaken. The cross selctyqueaof survey

was employed in this study as it utilized questiabsut a particular topic at one point in time ¢®iro, 2012).

The main methods of obtaining data were desk stuffe NWCPC and use of interviews and various
guestionnaires for other stakeholders. Cross-sadtigurveys usually utilize questionnaires to dstua a particular topic
at one point in time and this is what has beeniegph our study thus it may be classified as asiectional survey. This

study may be classified as a cross-sectional swasetyutilized questions about a particular tagione point in time

The results of this study do not have the usudiksiaal analysis outputs such as median and medts aata was
mainly qualitative in nature (Shuttleworth, 2008)mple random sampling was used in the researcthisrresearch the
researcher used purposive sampling method whickvetl the researcher to interview respondents whicthe required

information. All were over 20 years old.

The formula below was then applied to obtain thragda size needed for the field data collection: -

n = p*q*z/d?

Where n = sample size (population >10,0000), ze=stAndard normal deviate at the required configléawel, p
= the proportion in the target population estimatetiave the characteristics being measured (¢#)land d = the level
of statistical significance set. In our case theuaacy level was set at 0.1 and p= 50% and thatistt = 1.96. Using the

above formula, the minimum sample size was thusutatied to be 96.04. During this study the totahber respondents

interviewed was 133 sampled randomly at the paihtsenefit such as the vicinity of the water praogec

The conceptual framework for this study is shownaadiagram in Figure 1. The study expected a m#ati
between the independent variables and the depewmdsable. The diagram highlights the research lgrabthe approach
taken by the study and the study analysis issuegained in the methodology.
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Figure 1: Conceptual Framework
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RESEARCH FINDINGS AND ANALYSIS

Data on Cost

In order to examine NWCPC's cost effectivenessa datjarding projects undertaken and the costsvadolvas
sought for and obtained. The following is a detgjlof the results obtained in the field investigas on the achievements

of the project objectives of the projects done WGPC.
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Figure 2: NWCPC Target Vs Actual Pans/Dams Construed FY 2005 to 2012Figure Zhows the targeted
number of projects versus the actual number ofegtsjconstructed by NWCPC between 2005 and 201thitwihat
period NWCPC achieved or surpassed its targetserconstruction of small pans and dams excepti®iffihancial year
(FY) year 2007-2008. In this aspect NWCPC was seeibe effective in achieving its targeted numberSWSs

constructed.
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Figure 3: Cost per m3 of Pans/Small Dams by NWCPQiTanathi WSB 2010-12

The Figure 3 shows the estimated cost per m3 foatha WSB Pans /Small Dams for the FY 2010-12 ffier 30
SWSs implemented within that period. The averagst @ construction within this period was found e Kshs

296.86/m3.
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In the FYs 2010-11 to 2011-12 NWCPC was able toadiotal of 1,000,553 m3 of water storage to theatlai
WSB area alone. Note that these figures do notidecthe rehabilitated SWSs which also added soonagst volumes but

which could not be precisely quantified.

These considerable increases in volume of wateagtocoupled with the on-site research findingscaté that
NWCPC projects have benefited much more peoplehand made an impact in the communities for whiamiiertakes

projects.
Increasing Accessibility to Water

From the field study it was inferred that the Cagimn has largely managed to achieve the objectie

increased accessibility to water because a majofitlge respondents rated it as being above average

80
70

0

&0

50
40

4z

[N
L)

11 10 1z 9

Repsponses (%)

H
=}
|

1

00D

)

Meeting Project Meeting Project Easing Water Adequacy of
Ohjectives NWC Chjectives Scarcity Storage Volume
Overy Poor OPoor BNeutral BGood ®Very Good

Figure 4: Assessment of Success in Meeting Objeds,

Storage Adequacy &Easing Water Scarcity

As may be noted from the field survey results NWdBP@eemed to have achieved its goal of enhanauoils
and economic well being of Kenyans through improaedess, and availability of water. Most of the biI8¥/Ss lasted up

to for four months before drying up hence the reedarger storage SWSs.

78 percent of the respondents travelled less tmenkon to obtain water. However, some three peroéihe
respondents travelled over three kilometres incfeavater with some one percent travelling over Briketres. This

indicates that most of the SWSs done by NWCPC #@rénwone kilometre distance to the users.

73% of the respondents benefiting from water ptsjendertaken by NWCPC are within one hour’s reacthe
water sources. That there are some 5.8% of local®lting over 3 hours to get water is a seriossigésthat requires
addressing. The challenge to NWCPC may be in bedgrizetween addressing the needs of these few wehtweated far

away and the many that are near located close dber wources.
NWCPC Resource Utilization

The main resources used by NWCPC in SWS implemientate staff, funding, machinery and equipmenonfrr
the research carried out 70% of the NWCPC stafsiclemed the methods used by NWCPC in constructiv®$Sto be
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effective in achieving the results that are intehde site. The survey results generally were inetusf the whole process
of undertaking the implementation of the SWSs emuassing the planning, survey, design, tenderingersision,

construction among others.
Staff, Machinery and Timeliness in SWS Construction

The utilization of staff as a resource by NWCPC wadl rated as good or very good by 67% of the oegents.

Rating of timeliness is as shown in Figure 5.
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Figure 5: NWCPC Timeliness in construction

Community Involvement

From the study 64.4% of the respondents positisidjed that they were aware of the projects in ackjawhile
50.5% positively stated that NWCPC involved the oamity during the SWS development.

Financial Utilization

The study sought to establish whether the use mdsfthas been effective in realising the objectoESWS

construction.
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Figure 6: NWCPC's Use of Funds (% Rating)

All the respondents stated that NWCPC has usdihéacial resources for implementing of small daansl pans

effectively for its activities. Nevertheless wheéwame to sand dams, 28% rated it poor or very.poor
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Comparison of Capacities and Costs of Construction

During the financial year 2010-2011 the averagd obsle-silting an existing pan/small dam was K<265.12

per m3 versus Kshs 318.83 per m3 for the cost $tcocting a new pan.
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Figure 7: Pan Construction Cost per m3 per WSB.

Lake Victoria South Water Services Board (LVSWSRY hthe highest cost per m3 for construction of pans
Kshs. 375.08, followed by Northern Water Servicesail at 326.12. Lake Victoria North Water Servidesard
(LVNWSB) had the least cost per m3 at Kshs. 172.31.
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Figure 8: Dam Construction Cost per m3 per WSB

The general average cost of constructing a datmeivarious WSBs was found to be as shown in ther&ig. i.e.
Kshs. 433.26 in RVWSB and 110.17 in NWSB. The ayereost per cubic meter comes to Kshs. 267.91.

A general trend was noted that with an increagberdam capacity, there is a corresponding deciieabe cost
per cubic meter of water it holds. This indicatieattit is more economical to construct a largeracétp dam than it is to

construct a smaller capacity one.
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Cost-Effective Analysis of NWCPC Projects

In order to calculate the cost-effectiveness orethaconsider the cost of a project and also tmefite/effects
thereof. As earlier mentioned the method of caloudpthe Cost-Effectiveness of a project may be edday the
identification of ingredients of the project, detgmation of the value or cost of the ingredientd any interventions and

finally its cost-effectiveness by combining costsl @ffectiveness (Levin, 1995).

The Integrative Dam Assessment Modelling (IDAM) Ité® designed to integrate biophysical, socioecanpm
and geopolitical perspectives into a single cos#ffie analysis of dam construction. The differentpacts of dam
construction are evaluated both objectively (fatamce, flood protection, as measured by RYI yeans) subjectively

(that is the valuation of said flood protection)dteam of decision- makers.

By providing a visual representation of the varimests and benefits associated with two or moresddhe
IDAM tool allows decision-makers to evaluate altgives and to articulate priorities associated wvétllam project,
making the decision process about dams more infdreied more transparent. Brown considers it an itapbr
evolutionary step in dam evaluation. One of itsititions, however, is that the tool requires coesathle up-front data
requirements for the objective assessments of dapadts. Such data may not available. Other linoitestiare that the
various individual impacts may not be appropriatestery setting and also that the tool's value ddpeon a balanced
treatment of each disciplinary perspective. Thé has been used for assessment of large dams mrisusuch as China.

(Brown, Perspectives on the Salience and Magnitdid@®am Impacts for Hydro-Development Scenarios in@, 2010)

This Civil Engineering IDAM tool and the cost-effa@ calculation concept as used in the medicid féded the
researcher to develop the formulae for calcula@ig For purposes of this study, the Cost Effectdgsnwas calculated as

follows: -
The responses were considered as graded by thencespts on a scale of 1-5 [very poor-very good]
» These were converted into percentages of theriataber of responses

e The percentages were then weighted by multiplyimgheone of them with the respective points assidoetie
scale [1-5] and dividing them by the sum total ofirps i.e. 15

e These weightings were then summed up in order taadeure for the Effectiveness index (E) for thepect

under consideration.

* The formula below summarizes the calculation fer Hifectiveness index (E)
£ = (3)58 (- () 10)
Where

+ E = effectiveness index;

e i=grading points assigned on a scale of [1 — 5];

R; = the number of field responses given to a cegeaning point (i) in the scale of 1-5;

R = the total number of field responses answereda foarticular question;
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The cost (or average cost, C) of constructing thesfilams was then ascertained. This was then divigehe
volume (V) of the SWS to obtain the cost of constinn per unit volume, C’ i.eC' = C/V

Finally the construction per unit volume, C’ wavided by the Effectiveness index (E) in order tdaii the

Cost-Effectiveness grade (CE) as shown in the ftarhereunder: -
CE=%

E
Where CE = cost effectiveness in Ksh$/m

The resulting figure was then deemed as the Cdsttife grade. The higher the figure means the groitve cost

effectiveness of the project while the lower thgufie towards zerthe better the cost effectiveness of the project.

For ease of comparison and assessment of the @edtiveeness of the projects, a lower thresholdfigbre, an

upper threshold CE figure and an average CE figueee calculated using the average cost péofrthe pans/dams

construction for the financial year 2010-2011 alsed as a benchmarking year. In order to do thikearetically best

possible grading of 5points receiving 100% respsrasal a poorest possible grading of 1point recgiti®0% responses

was employed. Thus:-

Hence:

Lower threshold effectiveness, E ([5points] x 100%)/15 = 500/15 = 33.33

Upper threshold effectiveness, E ([1point] x 100%/15 = 100/15 = 6.66

Lower threshold CE, GE= C'o010.14/EL = C9010.11/33.33

Upper threshold CE, GFE= C’o010.11/Eu = C'2010.11/6.66

Middle threshold CE, CR=05x(CE + CR)

Where Ci10.11 IS the average cost per unit volume for the fimgneear 2010-11.

For ease of appreciation these CE figures aredtdnlibs percentages using the formula below: -

_ (CE — CEU)/
CEy, = 100 * (CE, — CEy)

Which from basic data the following formula mayeaitatively be used: -

CEy, = 1875 (%)« [1 -1/ (2;’;1 (i * (:_T)»]

The threshold gives an indication of how good thkwdated CE is and provides a benchmark to gaugeCE

calculated for other SWSs and in other years.

The higher the figure towards the upper threshdig,@he poorer the cost effectiveness while the laverfigure

towards Lower threshold GEthe better the cost effectiveness of the project.

These calculations helped gauge the CE index optbgects since there were no previous studies waed on
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cost-effectiveness of small SWSs to help providgaadard or benchmark by which to gauge their effsttiveness.
Nevertheless, these standards and benchmarks mapendeveloped from the results of this study anchfcomparative

studies in other areas.

The year 2010-11 was taken as a representative Jearaverage cost of the pans/dams constructiomdbathi
WSB during this year was 265.25/= pe‘°f(rﬁ’2010_11)

The lower threshold CE was therefore calculateleto

E, =33.33

C'oo1011/E = 265.25/33.33 = 7.95 Kshsim

The upper threshold CE was therefore calculatdubto

Ey = 6.66

C’201011/Ey = 265.25/6.66 = 39.82 Kshsim

The middle threshold CE, G was therefore calculated to be
CEane = 0.5 x (CE + CE)) = 0.5%(7.95 + 39.82) = 23.885 Kshs/m

In order to determine the effectiveness of a ptojece has to look at the benefits accruing from ghoject. In
this case we were able to measure cost-effectigelmgsonsidering both the costs and benefits gdired the project.
The higher the figure the poorer the cost effeciibgs while the lower the figure the better the effsctiveness of the

project. The resulting ratios for the projects aseshown in

SWS CE RATING %
BSW3 CE RATING

100

64

88.47

CE Rating (%)

Figure 9: Cost-Effective Rating per SWS Projects foTanathi WSBError! Reference source not found.and
Figure 10. The resulting ratios for the individpabjects that were assessed for the various aspexs shown in. These
figures are the averaged values of Cost-effectisgmalculated for each aspect such as is the twesisn Table 1 such

as Construction Method Suitability, Meeting Objees, Collaboration, General Construction Rate.
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From Figure 9 it may be deduced that the most efsttive dam project was the Matungulu dam witjrading
of 94.72% (9.64 Kshs/inThis is closely followed by Katheini dam at 9026410.94 Kshs/f}). The Kwamuutu Dam had
the poorest CE rating at 65.51% (18.94 KsHy/meaning that the implemented project was least-effective. Also for
the same figure, it can be deduced how cost efiedtie various aspects of the SWSs undertaken b R@/are. The
small SWSs undertaken by NWCPC were found to be cas-effective in the aspects of cattle watedn®5.13% (or
9.51 Kshs/r), prior community awareness of the project at 9%9and water for domestic use at 91.77%. The SWSs
undertaken by NWCPC were least cost-effective enabpects of timeliness in construction of pand7a45% (or 27.87
Kshs/nf) and in the general rate of construction at 59.72%

The overall grading for NWCPC has been taken asatlerage of all the individual grading considerihg
crucial objectives of NWCPC as given in the perfante contracts and the strategic plans.

AVE. SWS CERATING %%
100
a0
=0
= 7o
-.USD S50
=
B 5o
400
Z0
20
,a:x“g". i : —
‘-?“ZQ'\ F \3’*;._4- < AT S
OAVE, SWS CE RATING <
Figure 10: Average Cost-Effective Analysis for Vamus Aspects
Table 1: Average Cost Effectiveness
AVE CE PER
S/No Project Name A;/ETI‘Q}'\IV(\QSO /CE ASPECT, P%S,'\:TI
0 Kshs/m®
11 Cattle Watering 95.13 9.51 1
15 Prior Community Awareness 91.99 10.51 2
10 Domestic Use 91.77 10.58 3
17 Harmony 90.60 10.95 4
9 Less Time Looking for Water 90.06 11.12 5
7 Timeliness Dams 89.78 11.21 6
6 Less Water Scarcity 87.59 11.91 7
18 Volume is Adequate 85.86 12.46 8
19 Distance is Far/Near 84.13 13.01 9
5 Project Satisfactorily Done 82.55 13.51 10
13 Time Freed 81.78 13.76 11
16 Involvement During Construction 81.69 13.79 12
1 Construction Method Suitability 79.87 14.36 13
3 Collaboration 76.81 15.34 14
12 Conflict Resolution 74.17 16.18 15
2 Meeting Objectives 70.34 17.40 16
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14 Health 69.46 17.68 17
4 General Construction Rate 59.72 20.78 18
8 Timeliness Pans 37.45 27.87 19
General Average CE 80.04 14.31
Using the Formula
CEave = 2=1%Ei
n

We get that the average comes to 80.04% (14.31/i3hgSee Table 1)

The average CE value &0.04% indicates that NWCPC is noted to be cost-effeciiveits small SWS
undertakings in the Tanathi WSB area that was seteNevertheless it still has room for improvemespecially in the
areas with unsatisfactory CE rating such as theliirass in construction of pans and general coctstiu rate for small
SWSs.

In summary, NWCPC has been found to be cost-efkedti its undertakings in small SWS developmenthim
Tanathi WSB area which was the study area. Theativ€pst-Effective rating of NWCPC projects in thanathi WSB

area that was surveyed, as calculated herdi.&1%.
CONCLUSIONS AND RECOMMENDATIONS
CONCLUSIONS

The study has revealed that NWCPC has performebimvéthe implementation of SWSs in the Tanathi WSB.
NWCPC has achieved over 100% of its targets in rermland volumes for small SWSs as per its recadpdns and
small dams, thereby achieving the objectives sdt byuthe Corporation in the Tanathi WSB area. 54.@fcthe
beneficiaries there indicated that the SWSs haweessfully achieved their intended purpose.

The overall Cost-Effective rating of NWCPC for tlianathi WSB small SWSs as calculated herein is486.0
(14.31 Kshs/r). This rating closely approaches 100%. It howestiireeds to improve on the general rate of qoiesion
and especially timeliness in the construction ofewgans in order to attain greater overall coftetiveness. This may be
done by accelerating the pace of its operationsraaking them more efficient while addressing otfegtors that will

make the projects to be of greater assistancestbeheficiaries.

The small SWSs undertaken by NWCPC in Tanathi W®Bewound to be most cost-effective in the aspefts
cattle watering at 95.13% (or 9.51 Ksh&nprior community awareness at 91.99% and watpplgufor domestic use at
91.77%.

Various resources such as staff and machinery bage identified in this report as being utilisedNdCPC in
the implementation of small SWSs in achieving thgectives of the firm and its projects in Tanath®B/ This aspect was
rated by over 60% of the NWCPC respondents as googery good. NWCPC may need to use these resounces

efficiently in order to achieve higher cost-effeetiess than has been achieved so far.

Considering NWCPC'’s mandate, one of the main cheskto whether it has been effective is the ineraéas
volume impounded by the SWSs it constructs. Withim Tanathi area, considering that the volume demwinpounded

has been substantial, NWCPC has hence made antimptie communities dwelling there as confirmedtbg study.
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Some 1,000,553 frof water was developed in between the FY 2010ddLRY 2011-12 in Tanathi WSB area alone and
only for small SWSs. This has helped ease watacisgdn the areas studied. However there is stiim for even greater
impact in this aspect by exploiting the various gegjions as highlighted in this report such as tcoason of larger

SWSs, drilling of boreholes and other methods.

A general trend was noted during the study that @it increase in the capacity small SWS construthede was
a corresponding decrease in the cost per unit wlohwater. This suggests that it is more econdniicaonstruct larger
capacity SWSs than it is to construct smaller ciéypamnes. Therefore policies may be made towardkimgause of this
finding.

Some negative effects arising from SWSs constraatiere such as in-fighting among the communitiesflicts
over the use of water, drowning by people tryingt¢aess the dams or swim in them, environmentabdegjon attributed

to overgrazing, diseases and danger from wild alsithat were attracted to the newly developed \waggroint.

The results of the study can assist in policy dgwelent for example by making it mandatory that higlume
SWSs be considered for construction always asafiiority unless it is not feasible. Policy makenay also consider the
increased funding for SWSs to ensure adequate faredavailed for large capacity SWSs. Furthermooeenstudies can

be undertaken using the methodology highlighte@iheo study cost-effectiveness of other similaj@cts undertaken.

It could further be the policy that every projdeat is implemented should be assessed for itseftesttiveness.

The methodology used herein could guide the proamedse developed further with increased time aipeigence.
RECOMMENDATIONS

Various suggestions for improved cost effectiveri@sse been put forth as a result of this studys&heeed to be
taken up by NWCPC for action as it continues uradéng its mandate. These measures such as treatherter for
reduced risk to health of the users, better ancerirgeraction with the communities, greater comryuawareness before
and during implementation, fencing among other pssl measures will go a long way in improving thestc
effectiveness of SWSs constructed by NWCPC.

The following are various recommendations thatnipliemented are expected to assist in achievingeatgr

impact in the cost-effective implementation of SWHse main recommendations are the following: -

e There should be should hastened procurement ardinfyirprocesses as a means to reduce delays orctproje
implementation. Dry seasons should be taken adganté to implement SWSs as rainy seasons hampér suc

undertakings thereby reducing cost effectiveness.

* The body mandated to develop SWSs should ende@vaanstruct as large SWSs as is possible so ashieve

maximum impacts and hence greater cost effectigenes

e Involve communities in the conception and constamcbf SWSs and also train the locals on the opmrand

maintenance of the same for promoting a senseojdégirownership and hence project sustainability.
Other recommendations are that: -

» Staff should be trained on project management wsbtheir management skills and undertake the sacgs
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capacity building.

Post-construction evaluation should be undertakeget end-user feedback which would help improvteréu

projects using the lessons learnt from those ajyr@aglemented.

NWCPC should undertake more effective monitorind avaluation.

From this study, areas recommended for furtherysamd the following: -

A study on the cost-effectiveness of the constomctf large dams and/or boreholes in comparisoih it
smaller SWSs.

A study on the cost-effectiveness of the other @teaving SWSs other than the TANATHI WSB for a more
country-wide perspective.

REFERENCES

1.

10.

11.

12.

Alphaomega. (2012). The Importance of Water. Redde January 25, 2013, from Alphaomega:

www.aomega.com/mpure/water.htm

Australian Govt. (2010, November 10). Environmemdaklth Practitioner Manual. Retrieved January 2(P.3,
from Australian Govt. Department of health & Ageing

www.health.gov.au/internet/publications/publishimgj/Content/ohp-enhealth-manual

Brown, P. H. (2010). Perspectives on the Salienm Magnitude of Dam Impacts for Hydro-Development
Scenarios in China. Water Alternatives, 90.

Europeaid. (2012). Cost-Effectiveness Analysis.opeaid.
ICOLD. (2007). Dams and the World's Water. Pa@OLD.

Keller, A., Sakthivadivel, R., & Seckler, D. (2000)ater Scarcity and the Role of Storage in Devalempt.
Colombo: IWMI.

NWCPC. (2010). NWCPC Draft Strategic Plan 2010-20&robi: NWCPC.

ResearchCORE.org. (2013). What is the differendevdren a cost-effectiveness analysis, a cost-uglitglysis
etc. Retrieved January 29, 2013, from Centre for cdnes Research & Education:

www.researchcore.org/fag/answers.php?reclD=6

Shuttleworth, M. (2008, September 14). qualitatesearch-design. Retrieved September 10, 2013, from
explorable: http://explorable.com/qualitative-rassadesign

Sincero, S. M. (2012, September 21). Types of SurRetrieved September 10, 2013, from Explorable:

http://explorable.com/types-of-survey
UNEP & DHI. (2009). Integrated Water Resources Mgmaent In Action. Paris: UNESCO.

UN-Water. (2006). Coping With Water Scarcity. Pad®dESCO.

Index Copernicus Value: 3.0 - Articles can be serib editor@impactjournals.us




