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Executive summary

This report summarises the findings from a two week field visit to the Kagera Region in
north-west Tanzania during which 17 hand pump water i{WPSs) installed by Concern

and their local partners were evaluated with respéctthe sustainabilityof the installed
infrastructure, the water point user committee and backstopping support. Interviews were
held with water point committees from all IWPs,in addition tothe Concern WASH team
oFraSR Ay b3IAFNIZI [/ 2y OSNYQin thelithied BisBidtg Digirict2 9 { !
Engineers working fohe Local Government as well s@me bcal hardware shop owners

The number of hand dug wells installed and committees set up in the region over the past 7
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were selected, their subsequent sensitisation and involvement with regards tavéter

point location andconstruction andtraining of water point committees all seemed to be

carefully thought out and well executed in general, with the aim to ensure the sustainability

of the water points. In addition, the choice Nirahand pumpusedfor the programmes had

been critically choseto ensure that the technology would be robust, easy to maintain and

have access to spare parts (bemgnufacturedin Tanzania).

The overall sustainability of thdifferent WPs has beenharacterisé according to three
fundamental criteriaithe sustainability of the physical infrastructurthe sustainability of
the water point committee andhe sustainability of the backstopping support.

From the 17 WPs visited, only ongas found not to be functioning due to a mechanical
failure whichhad not beenrepaired since 2012. Howevdour other water points.although

still functioning, were not being used by the local population due to complaints about the
water smelling, not tasting good and also running during the dry season. In these cases
the local population preferred to use nearby traditional unprotected sourtésers at six
additional water points alsocomplainedthat the yieldfrom the wellsreduced significantly
during the dry season leading kong queues as people had to wait for the well to recharge
This doeshighlight the question as tahether such shallow handug wells were the most
appropriatetechnology for all of these site®oor water point design and installation will
impact onthe overall sustainability of the programmearticularly with regards to how
often apumpwill need to be maintained and also whether the water point is trusted by the
community, both in terms of water quality anduantity (availability) throughout theear.
There was a clear correlation between the sustainability indices of the water points and size
of population served; the more in demand the water point the more likely it is to be
maintained and valed by the community, in addition tthe larger commuities having a
better financial capacity to fix problem&rom this survey itwould seem that a minimum
user population of around 100 householdgould be an appropriate target to aim for per
water point.

The water pointommittees do appear to be perforngma crucial functiom relation tothe
sustainability of the water points and thmembers on the committee seemed to be content

with the voluntarynature of their rolesSome asg Ol a 2F [/ 2y OSNy Qa O2YYA
as the frequency of meetings expectethe taking of minutes, theegular collection of

funds,K I R yedllyi been embraced and had started to slip after the first year. However,

given that 16 out of the 17 water pais were functioning, the modusperandi that had

developed did seem to be working for most committeEsr examplethe practice whereby

most committees collect money to pay for maintenamre¢rospectivelyafter a breakdown



seened to be effective There does seem to Enough moneyin the local communitieso
react toany maintenance requiremenis the water point is valued enought should also
be recognisechowever,that for 8 out of the 17water pointsno maintenancehad been
required to datesincethe installation / refurbishmenof the water pointas they were still
relatively new and sdn a sensethe committees are relatively untested.
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out by Concern or partners with respect to developitite supply chairfor pump spare

parts or mechanical expertise outside of the water point committdesseemed to be

assumed that the Local Government Water Department wouldgoe the criticallink in

the supply chain between the pump manufacturers ahé water committeesHowever,

the District Water Departmens did not appear to beesourced adequately enough to carry

out this role for the number of water points that had been set Ag.discussed above)d

water point committeesio seem to have the ec@mic capacity in their communities to pay

for maintenance and so maybe some additional work to analyse and target appropriate
interventions in the supply chain would help to ensure the sustainability of the programmes.

Finally the overall community engagment strategy and participation throughout the
process of siting, installation diand dug welland setting up of the committees definitely
seemed to haveengendeed a sense of ownershipf the infrastructure which was
heartening. In responsm the first question put to theusers, Who owns the water point? =

every group of users answeredthout hesitation something to the effectf S R2H LG Qa
communal property.



1.0 Introduction

This reportsummarises the findings frora two week field visit tothe Kagera Region in
north-west Tanzaniauring which 17hand pump water point§WPs) istalled by Concern
and their local partners wee evduated with respectto the sustainabilityof the installed
infrastructure,the water point usercommittee and backstopping suppotnterviews were
held with water point committees frm all 17 WPsn addition tothe Concern WASH team
based in NgaraConcenQ @artners (TWESA and CBHOE)the three Districts, District
Engineers wrking for he Local Governmeras well asome bcal lardware shop owers.

Concern started theinfst WASH activities in this regitwased in the Ngara and Biharamulo
Districtswith the Water andEnvironmental Hdéh Programne (WEHF which ran from 2007
to 2011. This programme consst of installing water points with hand pumps, protected
springs, sanitation in schoolsitw rainwater harvesting, some heehold supply of
sanitation slabs, as well as a pilot solar pumping project.

Another source of fundindor WASHactivitieswas then gainedthe Water Facilityfrom EU
funding) which ran fron2012 to 2013 which muded similar activities again ime Ngara
and Biharamuladistricts but this time also includedactivities in the Kibondo districtin
addition o hand pumps, protected springs, sanitation in schodth wainwater harvesting
etc., this programmalso ircluded 5 solar pumping projects.

Finally, WASH activities acarrently being carried out vigroject, nowknown as theVASH
Programme which is funded by Charity Water (a US source of fundivigth started in
2012 in parallel to the Water Facility programme and will end at the end of January 2014.

2.0 Methodology

Over the lastlO yearsConcern with their local partners have constructed WWdier points
of different types includinghallowhand-dug wells, protected springs, gravitjistribution
schemes and solar pumpirsghemes assummarisedn Table 1For this assessmentwas
decidd to focus on the shallow handlug wells(of which 580 have been installedye to
the relatively lownumber of water points thatould bevisited during the assessmengjven
that comparisons needetb be made between the three different distric(slgara,Kibondo
and Biharamulo) as well dbree dfferent age groups of the water point{s2 years 2-5
yearsand >5 gars). Table 2 summarises the statistiosthe handdug wells between the
different Districtsand different age groupsAs the total number of water points thabuld
have been feasiblyvisited was 17, an ideal distribution of hand dug wells between the
different Districts and different age groups was derivasishown on Table 3.

It should be noted that iManzam, a Dstrict is formed of 100 t@00 villages, wih a Ward
then consisting of 5 t® villages. Villages (which have a population of a few thousand
people) are then subdividethto subvillages which is typicallthe level atwhich each
installedwater point wagargetedto serve



Table 1.Summary of water points constructed during each time frame according to type, and
district.

<2 years old
Total | Biharamulo Ngara  Kibondo
S/Well| 132 64 11 57
Spring| 81 3 24 54
Borehole| 21 - - 21
Gravity| 15 - - 15
Other (DP etc] 10 6 4 -
Total 259 67 35 132
2-5 years old
Total | Biharamulo Ngara Kibondo
S/Well| 285 181 80 24
Spring| 136 27 97 12
Tank| 1 1 - -
Total 422 209 177 36
>5 years old
Total | Biharamulo Ngara Kibondo
S/Well| 63 19 44 -
Spring| 25 8 17 -
Borehole| 1 1 - -
Other (DP & RWH1 5 4 2 -
Total 94 32 63 -

Table 2. Summary of shallow wells with hapdimps constructed during each time frame according
to type, and district.

age Total | Biharamulo Ngara Kibondo
<2 years 132 64 11 57
2-5yrs 285 181 80 24
>5 yrs 63 19 44 0

Table3. Suggested breakdown of numbertwdnd pumpdo visit during assessment per district.

Age ‘ Biharamulo  Ngara  Kibondo
<2 years 2 0 3
2-5yrs 3 2 1
>5 yrs 2 4 0
no. per region 7 6 4

A number of WPs from each District of differeaxje groups according to Tablev@re then
randomly selected and semd the WASH team in Ngara tietermine whether they would
be logistically possible to visit during the time frarfoe the visit a couple of WPs were
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deemed to be inaccessible dag the rainy season and so tapement WPs were found of
the same age and regioithefinal scheduldor the WP visits is contained &ppendix A.

The format of the nterviews foreachsub-villagewater pointwas as follows. On éering
the village one or twovillage facilitators werenet andthen we headed to the water point
first to carry outa visual assessment, measurementioté pumpedyield and in some cases
(PE 15, 16 and 17) dismésd the pump for evaluation and cleaninthe visuahssessment
includedan assessment of theondition of theprotective slabwhether there was dence
or not, the siting of the water point with regasto any nearbysources of pollution (houses
and/or agriculture) as well as protectioaf the water pointfrom rainwater runoff.We then
met members of the water point usecommittee to begin the interview as pethe
guestionnairein Appendix BA minimum of thee and maximum of 8 mebers attended
these interviews depading on other demandsn their time It should be oted that this
assessment @as carried out in the rainy season which is trewhally a very busyme in the
fields for most inhabitants ofhe villagesin that region At the end ofthe water use
committeeQ guestionnaireseveral water point users were thdsroughtin and a different
guestionnaireasked of them (see Appdix §. Each visit usually took 3 to 4 hours.

Throughout these interviewsSaad Makai 6 / 2 Y OSNY Qa 9y FANBYYSyll €
provided the translation as well as giving the committee and users much advice and
feedback during each sessiofit the end of the interviews the committee and users were

asked if they had questions and these wdrscussed at some length with feedback given.

Interviews were also held with the Concern WASH team in Ngarathatljuestionnaire
included in Appendix D The samequestionnaire interviewwas also held with TWESA
(Tanzania Water and Environmental Sanita}jahe local partnerfor the WASH programme

in the Ngara and Kibondo Districesxd CBBHCCGommunity Based Health Care Countfik

local partnerin the BiharamuloDistrict In addition, meetings were arranged with the Local
Government District WaterEnginees in Ngara and Biharamulo. Finally, some short
interviews were held with hardware shop suppliers in Ngara in order to assess whether
pump spareparts could be sourced locally.



3.0 Results of survey

3.1 Interview with Concern andlocal partners

Overview of WASH programme

Concern and their local partnehave a Memorandum ofUnderstandingwith the Local
Government whaare invited totake part at all key decision stagesgarding the installation
of new (or rehabilitation of existing) watgoints Once the location o new water point
has been broadly decided upon (see latehe tpartner (TWESA or CBHCC) carries out an
initial community sensitisatioiWhen the local communitgreready / in agreement to work
with the programme they arethen helpedto set up a waterpoint committee which is
trained by the partner (see latern parallel to this the community have to agree to shiare
some of the costs associated with the infrastructure asdsuch theyrovide labour to dig
the well. Thecasting of theconcrete well rings andlabis carried out by the partners and
these arethen transported to the villageConcern purchasebie pumps centrally from Dar
Es Salaam and then transpsthem to site. Concern and partner then install the puamm
finish off the protective apron The local community are thefinally responsible for
constructing the fence.

Locationof water points

For the first WEHP programme an extensive access to water puaifike wascarried out for

the Ngara andBiharamudo Districts whichwas then compared with the National Water
Policy in terms of access to water poinggarticularly with regards to population and
distance This exercise allowed different communities to be prioritised with regards to the
need for new orefurbished water pointsMeetings were then initiatedvith the respective
communities diring which a consensus was reached between Concern and local partners
and the community as to where the water point should be sitgdeasibility studyof the
water source was then carried out by the local partfgr augering a holelown to 6 m
depth to take a water quality sample araso calculatethe potential yield. The tchnical
assessment ofhe yield was carried outin the dry season usinly jolly jumpere manual
pump, as shown irrigure 1 This pump was inserted down tleeigured holeand continually
operated nanually for one hour during which time thetal quantity of water discharged
was measued. If this discharge wagreater than 500 litres inhe hour thenthe site was
deemedto be suitable for a 6 m hand dug well; if less than 500 litres then an alternative site
was soughtThe standard design was fail wells appeared to ba6 m deep hand dug well

(or less if bedrock ikit at a shallowedepth). This design did not seem to vary depending on
parameters such athe level of water tableor the expected number afises of the water
point. Precast concrete rings df.5 m diametemwere used to support the side walls as the
wells were dugThe oncrete gronwas cast in situ and was generally aboumh Sliameter

Aninitial sample of water was taken from the augered hole for chemical and microbiological
water quality parameter analysis. Another sample was then taken after the construction
was compete and the well had been disinfecteBubsequentvater samples from each well
were apparently taken every month until the end of each respective programme for each
water point. However, it was difficult to determine how water quality changed over time
from the central spreadsheet database of results kepthe ConcernNgaraoffice as new
results were over written on top of the older results each time a new sample was taken. The



original results from each sampling trip were stored on paper at anothetitotautside of
town but were not reviewed during the trip.

Figure 1. Jolly jumper used to assess potential yield.

Choice opump technology andupply chain

As discussed abovegetore the WEHP programmeommenced,an existing water point
profile was carried out in Ngara and BiharamDiistricts which included both the location

of the water points and the type of pumps being used as well as their performance over the
years. The results of this exercise led the Concern WASH team to detitteinstall new

India MKII or Afridev pumps (as existing pumps had proved to be problematic in the region
with spare parts hard to source), btd install new Nirghand pumps as shallow wellsee

Box below). The reason for choosing this pump technology that they are manufactured

in Tanzania, other experiences with themthe region as well asther areas ofTanzania

had been positivéo date, maintenancerequirements are low in addition teequiring few
spare partsbeing required, as well as the fatftat they are easyfor children to uselt
should also be @ted that in addition to providing new water points, part of the WEHP
programme was to rehabilitate existing water points most of whigre bored wells with
India MKIl and Afridev pump#.is not clear whyhallow hand dug wells were chosen as the
preferred option for all new hand pump water points all three programmes, as opped

to bored wells for example, although obviously hand dug wells are a lot cheaper and quicker
to install than bored wells and so moréd/Pscan be installed for the same programme
budget.

Nira AF85 hand pumps are direct action pumps developed by a company based in Finland. Ho
the Nira ARB5 pumps are manufactured in Dar &laam (Tanzania) and Accra (Ghana): in Tanj
they are sometimes known as Tanira-8§ pumps. They are designed for shallow lift (<15
applications. These pumps are classed as proprietary hand pumps by the Rural Water
Network. Simple tools araeeded to pull out the entire pumping element as well as the foot va
and rising main. The assembly is corrosion resistant and very lightweight.




No explicit activities were carried out to develop / stimulate a supply chain for spare parts
for the Nima pumps although a funding proposal wasrecently sent to the Scottish
government to include such activitiesn relation to the overall WASH programme
unfortunatelythis proposalwasrecentlyrejected

Costof infrastructure

The total ostfor eachhand-dugshallow wellhas beerapproximately 3.5 million Tsh

EachNira hand pumps cosiL..2 million Tsh andhese were all sourced directly from the
factory in Dar Es Salaafhis cost includes the provision of a maintenance tool kit which
comes with eachnew pump. The WASH team did not know thbests of spare parts
separately.

For therehabilitated bored wells the average total cost per boreholwas 1.5 million Tsh
(including cement and aggregat@he India Mkll pump partsost:

- 600 000 Tsh for the pap head

-7 000 Tsh for a riser pipe (ave. 15 needed)
- 10 000 for a riser rod (ave. 15 needed)

- 300 000 for a pump cylinder

There was no information on how much it would cost to drill a new bored well and install a
hand pump in this area.

Training ofWater PointCommittees

Each committeavas set up with 8 peoplayith a gender balance effemales and4 males
The roles are as follows:

Chairperson / Secretary /| Cashier/ Pump caretaker

Health Member / Health Member /Member / Member

TheChairperson, Seetary, Cashier and two members should then receive a 3 day training
session ormmanagementand finance.In parallel to this he two health members receive
separate hygiene andhealth training whilstthe pump caretaker getsa separate 2 day
training session- one dayon theory followed by aone day practical wére a pump is
dismantled and reassembled.

The committee are expected to promote health and hygiene as part of their role in the
community.When the first WASH programnstarted offfor the WEHP programmdealth

and hygiene were promoted using tiRHASThethodology. However, during the BMater
Facility Programmeelements of CLTSwvere also addedo develop a merged approach
known as CLHAS (community led health and stnita

For each water point, Concern and local partner have beenitoring the progress of each
committee until the end of each respectiygogramme Theseresults are shared with the
Local Government at monthly meetings. Results algo then shared ktween the 3
Districts at quarterly meetings.

Backstopping

The Local Government takeesponsibility for the water points once thiespective funding
programmes finish The District Water Engineemust approve eachvater point when it is
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handed over atvhich pointConcern(and localpartners should send details dhe installed
infrastructure pump type, weldepth etc.) to the Local Government.

Sustainability of WASProgramme

During discussiawith the Concern WASH team it was clear that they amsrsid the
length of thetwo more recentWASH programmeghe Water Facilityand ongoingWASH
Programme to be a problem with regards to the longer term sustainability of the water
points. In these programmaeasnly ane yearhad been allocateger water pointduring which
everything had to be completed, i.@lanning, conmunity training, construction and
installation and postnstallation monitoring. Sofor most water points this just left 3
months post installatiorsupport whichwas not considred to be satisfactorylThey consider

that ideally support and refresher training should be available for at least 12 months to 18
months post completion.

3.2 Interviews with Local Government i District Engineers

Theinterviews with the District Engineer representatives of ttecal Governmenin Ngara
and Kibondo revealethat they have been involved at all stages of the WASH programmes
with Concern andTWESAfrom initial site selectin, water committee training,pump
installation and postinstallation monitoring Monthly meetings have been heldwith
Concernthroughout the programmesThey confirmed that once Concern finish their
programme at each water point themé communityshould contact thd_ocal Government
Distiict Engineer if there is a problem. They will then sendeahnhician to assess the
problemas soon as possihleut didpoint outthat due tologisticalconstraints(such aonly
havingone vehicle per departmeit could take2 to 3 months on averagbefore a visit is
possible The Local Government havepalicy whereby the community should pay for 20%
of anyspare parts costor replacement of a large itenHowever, i the required repair is
minor in nature (fo example replacinga worn sea), then the Local Government will charge
the community the full costTypically the community must also pay the costs for transport
and subsistence for an engineer to visit their site as detailed later.

Another interesting findingrom these interviewswas that thewater engineers in Local
Governmentdid not seem toknow the cost ofspareparts for pumps as thego not get
directly involved in financial transactions. When spare parts or new pumps are needed, the
Engineering Department mugjfo through a central governemt procurementprocessin

order to sourcesuch partsfrom suppliers in Mwanza. Th@ocurementprocess can add
considerableadditionaldelays up to a few monthsThe District Engineer confirmed that in
their experience they have found th#lhe India Mkll pumpsgeneratemore maintenance
problems than the Nirdand pumps

TheLocal Governme® dverdl impressionof 2y OSNY Q& 2! {1 LINRIENI YYS
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They segarticular challenges in the mountainous areas where the community tend to live

on the high ridges but the water points asgted down it the valleysin some cases 200 to

300 m lower in altitude In such situatiosthey would prefer to see more ingément in

solar pumping schemes to save tloeal populationboth time and effort bynot needngto

carry water back up steep hills to their houses.



3.3Visits to Water Points andInterviews with Water Committees and Users

Table 4summarises the physicaldicators for thel7 different handpumps visitedwith 6 of

the evaluated WPs in Ngara, 4 in Kibondo and 7 in Biharadistocts The ages of the
water points were not exactly as per the desired distribution shown in Table 3 due to some
discrepancy betwen the date which was recorded on the summary spreadsheets and the
actual date of installation, but nevertheless were fairly closable E.1 i\ppendix EShows

the water points rankedby age since installation / refurbishment by Concern.

Table 4. Water point physical indicators.

No. Ave. water
Site Water Point Name Age’ Population® | Pump | Yield™ | strokes use”’
oo, (households) | type | (ymin) | ©9et | (Lcd)
water

PE1 | Ngarai Murukukumba 20yrs | 120 (24) Nira 28 6 12.4
(Mukibande)

PE2 | Ngarai Bukiriro 9.6 yrs | 233 (57) Nira n/a n/a 13.2
(Kwa Mdogo)

PE3 | Ngarai Bukiriro 2.3 yrs | 390 (83) Nira 20 4 114
(Mukiyange)

PE4 | Ngarai Bukiriro 6.0yrs | 215 (51) India 9 6 9.3
(Kisima B) (+16yrs) MKl

PE5 | Ngarai Kihinga 6.0yrs | 100 (18) India 13 4 14.4
(Nyakiganga) (+13yrs) MKkl

PE6 | Ngarai Kyenda 3.1yrs | 200 (48) Nira 20 2 17.9
(Gwachungura)

PE7 | Kibondo i Katanga 15yrs | 715 (152) | Nira 19 2 15.2
(Bugarama) (+3.5yr9)

PE8 | Kibondo i Nyaragusu 1.2 yrs | 450 (100) | Nira 48 5 17.9
(Nyamilembo)

PE9 | Kibondo i Kibuye 1.0yrs | 380 (65) Nira 18 4 13.1
(Chona) (+8yrs)

PE10 | Kibondo i Nyakayenzi 2.2 yrs | 309 (52) Nira 20 2 16.1
(Kwa Kasigara)

PE11 | Biharamulo - Rwekubo | 1.1 yrs | 226 (29 Nira 31 6 12.8
(Chalula)

PE12 | Biharamulo i Kabindi 5.5yrs | 826 (D0) Nira 24 2 24.1
(Nyakibingo)

PE13 | Biharamulo i Runazi 13yrs | 137(18) Nira 15 4 18.3
(Paul) (+1.7yrs)

PE14 | Biharamulo i Kikamakoma | 5.1 yrs | 180 (23 Nira 24 3 19.2
(Busota)

PE15 | Biharamulo i Nyakanasi | 6.5 yrs | 250 (40) Nira 38 2 14.0
(Kabale)

PE16 | Biharamulo i Nyakanasi | 6.4 yrs | 900 (250 Nira 23 4 6.0
(Mtunda)

PE17 | Biharamulo i Nyatankara | 6.5 yrs | 1000 (175) | Nira 22 3 21.4
(Maendeleo)

" age refers to number of years since Concern installed or refurbishedttivepoint For refurbished water
Eoints theaddtional age since first installation &so given in brackets (e.g2#rs)
note, Sphere standarctecommendamax.populationper hand pump is 50®ased on flow of 17 litres /min

¥ Sphere standard for drinking, cooking and personal hygiene is 15kirgeerson per day



Of the 17 WPs, 12 were new installations by Concern, whilst the other 5 were refurbishment
of hand pumps installed previously bther NGOs. All of the new hapdimps were Nira AF

85 and 2 of the refurbishments were to India Mkll punmipsored wells Thepopulation
served by each water point varied significantly from 120 people up to more than 1000. In
this context it should be noted that the national guidelinesTanzanisstate that a water

point should serve up to maximum of 400 pée: 5 out of the 17 hangumps were
exceeding this usage.

The pump yields between the Nira pumps varied from 15 to 48 litres per mi@iten that
all of the hanadug wells were of the same depthisvariation in yieldsnay have been due
to different water table depths, or possiblgue to the state of a rubber seal in théira
handpump which ensureslischarge on botlihe upstroke and dowrstroke. Three pumps
(PEs 15, 16 and 1%ere taken apartluring the assessment which showed that PE15dmad
intact rubber seal, whereas PE 16 andrévVealeddamagel andmissingseak respectively.
Both these hanghumps exhibited about half the yield of PE15

The nterviews with more than 100 users across all the different WPs included a question on
how much water wa usually collected per household, with the results showkigure 1.

The difference between the different average yields at the different WPs can be explained
to some extentoy whether theusersalso used thecollected water for washing clothes (in
addition to using it forcookingpersonalhygiene drinkingetc.). For example, at several WPs
(PE 3, 4, 5 andl) clothes washing was done either at the WP or in a traditional source
nearby, whereas for others (e.g. PB, 12 andl7) the water from the pumpwas carried

bad to the house where it wassed for washing clothes.
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Figure 2. Householdwvater usestatistics(n = 101)[Note, mean number of people per family = 5.5]

From the 17 WPs visited, only one (PE2) waisfunctioning due to a mechanicéilure
whereby the pump shaft had sheared off (see FiguteTB)s hadbeenbroken since 2012,
althoughthe pump had notreally been used muckince 2010 as it had been totally dry
throughout the dry season. The community and water committee had cleady the
motivation to repair the hand pump, even though they had repaired it twice in the past,



were now using a neighbouring water poiwliich hadalso installed by Concearound the
same timg.

Figure 3. Broken hand pump at PE2

More worrying perhaps was the fact th#ttiree other water points (PB, 9 and11), although
still functioning were not being useat allby the local populatiomue to complaints about
the water smelling, not tasting good and also running dlrying the dry seasarin addition
PEL4 was not trusted during the rainy seas@gain due to the smell of the watand only
used in times of water shortage during the dry seadonthese cases the local population
preferred to use nearby traditional unprotected sourc@hese data are summarised in
Figure 4

m fully functional
m functional (but not used)

m broken

Figure 4. Functionality of water points (n = 17).

A common complaint by several of the WP users and committegsl, 2, 4, 5, 6, 10, 11, 12,
14 and 16)was that the yield reduced significantly during the dry seasadihg to long
gueues as people had to wait for the well to rechgrgemeusersreporting that their well
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could takeup to 30 minutes to recharge between filling each 20 litre container creating
gueues of up to 4 hours at peak times

The overallsustainability of thedifferent WPs has beenharacterisé according to three
fundamental critera: the sustainability of the physical infrastructyrthe sustainability of
the water point committee andhe sustainability of the backstoppirsupport.

Table5 presents amethod by whichall of the results from th&VPphysical assessmesand
guestionnaires have beesummarisel according to 13 different criteriavith respect tothe
sustainability of theinfrastructure These criteria include factors that are related to the
initial location of the well, the design of the technology, the quality of installation\talst
the weighting between the different categorie®uld beconsideredto be fairly subjective,
all of these factorgan be directly linked to thguality of the water source, the robustness
of the technology and the perception of its value by the local users

Table 5. Water pointinfrastructure qualitysustainabilityindicators.

Site no. TST YLD DRY FNC CLR SLB POP DST GRD QUE BKD NON CT™M
PE1 3 4 2 3 2 4

PE2 2 2 3 2 2 3 3 4
PE3 3 S S 2 2 4 4 4
PE4 7 S 3 3 4 3 4 4
PE5 2 3 2 4 4 4 3
PE6 3 2 4 2 4 3
PE7 3 4 4 2 3 2 3 3
PES8 3 2 3 3
PE9 5) 3 g 4 2 4 2
PE10 7 3 2 3 2 4 S S
PE11 3 3 4 4 3
PE12 4 2 2 3 4 3 2
PE13 10 3 3 2 4 3 4 4
PE14 3 4 2 4 4 2 4 3 4 3
PE15 4 3 3 3 4 3
PE16 4 2 4 4 4 4 2
PE17 4 3 2 4 4 3 4 3
I T

good

poor
TST¢ do the community trust value the water sourcéno(0), Ew (2-5), most (69), all(10)]
YLD pump yield(I/min) [<5 (0), 510 (1), 1615 (2), 1520 (3), 2625 (4) >25 (5)]

DRY¢ yield / rechargaeducesin dry season [completely (0) to no difference (5)]

FNC protection of pump [no fence (0), fence with openir(@s3), fence with gate (5)]
CLR; changes colour after rain [yes (0), no (5)]

SLEB; condition of slab & drain [damaged (0) to perfect (5)]

POR no. of peopleservedby WP[>600 (0), <61 (1), <401 (2), <301 (3), <201, <D1(5)]
DST¢ max.distance tousers(return trip) [>2 hrs (0), hr (2), 45 mis(3), <30 mins (5)]
GRIx gradient/ steepness to source [level (5) to >300 m droj (0

QUK length of queuegpeak times> 2ir (0),peak times >1 hour (1), dry season >2 hjsdgy
season >hr (3),peak times < 30 minsone (5)]

BKD¢ breakdown frequency (ave. months operation between breakdgyss/5 yrs(5), 13 yrs (4),
1/2 yrs (3), 1 per yr (2), 1 per 6 months (1), < 1 per 6 months) (0)]
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NONg fraction of timenot workingsince irstallation[>0.5 (0) <0.35 (1), <0.25 (2), <0.1 (3),
<0.05 (4)0 (5)

CTMg contamination source nearbyncl. runoff down into well & proximity to open source (river)
[houses v. close (0), agulture (3), none (¥

Table 6 shows the results from thessessrant of the sustainability of eachwater
committee according to 14 different criteria considered important in relation to the
managemenbf the committee how it deals withfinances, how it responds tanaintenance
issues that arisetc.

Table 6. Water pont committeesustainability indicators.

Site no. AGE MEM MTG CSH REG BNK EXT FND C\R SPR SRC WRK TST HYG
PE1 3 2 4 2 4 4
PE2 3 2 4 3 3 3

PE3 2 4 2 3 3 2 4 4
PE4 4 4 3 3 4 4
PE5 2 3 2 3 3 4
PE6 3 2

PE7 3 2 2 3 4 4 4 3
PE8 2 S 2 2

PE9 3 3 2 4
PE10 2 3 2 3 4
PE11 3 2

PE12 4 4 4 4 4 3 3
PE13 4 S 5 4 2 4
PE14 4 8 4 2 2 2 2
PE15 2 2 4

PE16 4 2 2 4 3 4 3

PE17 4 3 2 2 3 3 3

L T

good

AGE; age of committee [<1 yr (0);Ayrs (1), 23 yrs ), 34 yrs (3), %6 yrs (4), >§rs (5)]
MEMC¢ no. of active members [0 (0), 2(1), 4(2), 5(37,(8), 8 (5)]

MTG¢ frequency of meetings [none (Oyerbal but no evidence {2), once per gar (3), once per
quarter (4), once per month (5)]

CSH; cash saved [none (335000 (1), <15 000 (2), <800 (3), <50 000 (4), >50 000 (5)

REGQ; regular contributions [none (0), at formation (1), once per 2(2)sannually (3), monthly (4),
every day (5)]

BNK¢ money saved in bank [none (®pne (but receipts) (), loans piovided(3), invillage
communal bank (4 their own bank account (p)

EXTc plans for extra activitie to raise cash [none (Ggactive payment if it breaks down (19an
schemeproposed(but no contributions) (2), loan scheme (alreaxperating (4

FNDg localcaretakerfixes pump [no (O)just at training (1)minor maintenance (3), full dismantling
(5)]

CVR; contributions hae covered maintenance in past [no (0), n/a (2), yes (5)]

SPR; knowledge of cost of spare parts [no (0), full knowledge (5)]

SR, sourced spare pds in past [no (O)p/a (1),from NGO (2 from DistrictEngineer (3), frontocal
supplier (4)from manufecturer (5)]
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WRK is the pump working [no (0), yes (10)]
TST¢ do the commuiity trust committee [no(0), some (2), yes (9)

HY are the committee organising hygiene promotion events (never (0), more than 2 yrs ago (1),
more than 1 yr ago (2), at quartg meetings (3), household visits & at water paimbre than
once per year (4), household visits every month (5)

Finally, Table 7 presentm assessment of the sustainability of thackstopping support
availableto the water point committees according todifferent criteria It should benoted
that these criteria do not include access to aoggoing support from Concern or its
partners as these should be not considered as long term backstopping support options.

Table 7. Backstopping sustainability indicators

good poor

DSTc response from District Engineer ppoblems po response (Op/a but know who to contact
(2),less than 1 week (5)]

SSR, Local Government will supp$pare parts to committee [none (Mever asked but know to ask
(2),always (5)]

HRDg availability of spare parts in hardware shop§(00 km away (0), > 200 km away, (daybe in
District village (2)in District village (4), in village (5)

VLG organised water committee at higher leveklti local water pointgnone (0), village facilitator
actively involved (2)yater vendos group @), village water points organisation (5)]

MCHQc other privade mechaic available locally [none (0), yes but never used (2), yes and used (5)]

AN ¢ financialinfrastructure avaihble [none (0), private loand-2), contribution by Local
government (3)access tgroup bank account (4), own bank accouni (5

The results from the three different sustainability indices (infrastructure, committee and
backstoppinghave been normalisei.e. expressed ora scale of 0 to 1.0for each water
point and compared in Table .&igure 5then showsthe overall cumulative sustainability
scoresfrom these three indicatorgout of a maximum of 3.0). I interesting to note that
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these final cumulative sustainability scores dwatch the same general feeling as to
comparativesustain® A f A ( & Q &vated Boint i@ yhe site visits and ater point
committee interviewsi.e. PE12, PE17 aRES8 were the ést whilstPE2, PE6 and PE11 were
clearly failing. Figure 6presents analternative comparisorbetween the three different
sustainabilityindices fromwhich their relative size can be more easily compared.

Table 8. Normalizedsustainability indices angnked total scores.

Site no. [Infrastructure Committee Backstopping Net score Ranking Net score
PE1 0.70 0.49 0.20 1.39 PE12 2.24
PE2 0.40 0.32 0.23 0.95 PE17 1.92
PE3 0.79 0.48 0.30 1.57 PES8 1.78
PE4 0.49 0.64 0.50 1.63 PE7 1.64
PE5 0.67 0.51 0.40 1.58 PE13 1.63
PE6 0.41 0.23 0.20 0.84 PE4 1.63
PE7 0.70 0.64 0.30 1.64 PE16 1.59
PES 0.74 0.57 0.47 1.78 PE5 1.58
PE9 0.63 0.55 0.27 1.44 PE3 1.57
PE10 0.67 0.40 0.33 1.40 PE9 1.44
PE11 0.40 0.31 0.13 0.84 PE10 1.40
PE12 0.66 0.88 0.70 2.24 PE1 1.39
PE13 0.76 0.57 0.30 1.63 PE15 1.35
PE14 0.54 0.41 0.23 1.19 PE14 1.19
PE15 0.79 0.36 0.20 1.35 PE2 0.95
PE16 0.59 0.60 0.40 1.59 PE11 0.84
PE17 0.67 0.68 0.57 1.92 PE6 0.84
2:50 backstopping

B committee
200 m infrastructure

150 ——F—

N NV MDY 2 L 0N B9 9 QNN Y MM Y O A
AN NN N N AN NN N NN ON NN
N N N N A A A A A

Figure 5. Cumulative sustainability indices for the 17 water points.
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Figure 6. Sustainability indices for the 17 water points according to category.

The results show that there appearto be no significant differencéoetween oveall
sustainability of water points between the three DistricEqually,there appears to bao
significantdifference between theoverall sustainability of the water poin{sut of 3.0)with
respect to theirageas shown on Figure(&). There is amall decreasén sustainability of
the infrastructure with ageevealed in Figure (B) but nothing significantn relation tothe
sustainability of the water pointommittees (Figurer(c)).
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Figure 7. Sustainability indices for the 17 W¥asrsustheir agefor, (a) overall sustainability/3.0),
(b) infrastructure sustainability/1.0) and (c) water point committee sustainabilit§/1.0).

An interesting finding is that the sustainability of the water points seems to increase with
the higher numberof users per wellboth in terms of overallustainability (Figure @)) as

well as the sustainabilitpf the committee (Figure ®)). This is perhaps an indication that
the more highly used water points are more valued by the community.
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Figure 8. Sustainability indices for the 17 W¥rsus their usepopulation,(a) overall sustainability,

and (b) water point committee sustainability.

Assessment of infrastructure of water points

There appears to bemaissue forl0 out of the 17of the wells with the water changing
colour after heavy rainfall events which indicatestential rapid pollution pathways. An
exanple of this is shown in Figurevéhich shows the difference in water clarity from water
drawn in the morning following a couple of days witheain (the red bucket) compared to
water pumped during our visit just after a rainfall evefthe white buckets)This is of some
concernfrom both a water quality perspective as well@K S f 2 O f pddeeptiondzy A G & Q
As stated earlierthree of the water points were effectively failed points as they were not
being used by the communityho consideredhat the waterwasnot goodenough to use

In addition, at two of the wellsusersreported that worms sometimes weren the pumped
water duringthe rainy seasonThe siting of some of the wells was very close (<30 m) to
surface water (rivers or other traditional wells) which provides a contamination source and
potential for very rapid pollutant transport into thesthallow wells (see Figure Y10
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Figure 9. Change in turbidity of water pumped fromagll followinga rain event

KR o el O R

Figure 10. Proximity ofPE17 hand pumiw traditional open water source.

It should be stated that these hand dug wells should provide a safer water source than the
more traditional wells, despite the fact that in some areas the local population preferred to
take water from the traditional well, as shown for PE14 in FigureN&tertheless hisdoes
highlight the question as tahether such shallow handug wells wee the best technology

for all of these sites. Presumably the original decision to use hand dug shallow wells for
most of the hand pumps was made at the original praostage, as discussed earlier,
before the exact location of any water point had been chodemppearsthat once the
programme activities had begun there was a one size fits all approach to design (as long as it
passed the pump test) rather than a moredpoke hydrogeological assessment at each
water point location. This may well have been due to the restrictions of the agreed
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programme with the funding agencies but is an aspect of the sustainability of the water
points that needs to be considered.

Figure 11. Collection of water from traditional open water source, less than 30 m away from PE14.

Many of the userslsoreported that there weresignificantproblemswith reducedyields
from the wellsin the dry seasonUsing the pumps under these conditionsll put extra
strain on the pumpvhich will damage / shorten life of pumfi.is not clear how the original
site assessmenand subsequent well desigwas related to the size of the population
targetedat each water point orelated tothe water table degth. The test auger hotewith
determination of yield using the jolly jumper methodology wesarried out in the dry
season (which is goggractice, but clearly the assessment was not adequate with respect
to determining the sustaiable yield and matchinthat to the expected useparticularly for
some of the higher population&\n example of a well sited and installed well is PElgue

12), which had been operating for 6 years with@any maintenance requireddéspite the
fact that the committee had near receivedany formal training). This water point scored
very highly on the infrastructure sustainability index™ (vith 0.79) but low on the
committee sustainability index (Y4with 0.36) as shown in Table 8. Hencéiig clearly
indicates the importance of appropriate site selection and technology with respect to the
sustainability of a water pointn contrast, @ exampleof a poorly sitedvell is PE1XFigure
12(b))that wasinstalledin 4" October 2013, had to bdismantledafter a problem on 13
October 2013 and then ran dry in November 20t 3nly started producing water again in
September 2014 buthe localcommunity nowcomplain that the water smells argbg 2 y Q
use it.
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Figure 12. A tale of two water points: (8E15 6 years of operation without maintenangb) PE11
¢ dry formostof its 14 months since installation amebt usedby community.

Sveral commentsvere madein the Ngara Districabout sitinghand pumpsat the bottom

of the valleys whergenerallymost of the populationlive up high along the ridgess it is
very strenuous to have to carry the wateackup the hill The alternative iso this would be
to pumpthe water upto the villageausing either desel or slar powered pumpsDuring the
visit a solar pumping installation by Concern wasteds(see Figure 3 which had ben

running well for morghan 18 monthsHowever, it should be noted that sugdthemes are
more expensive and have more gRrs mantenance requirements than hand pumpBhe

cost for thesolar pumpingscheme was 4nillion Tshwhich suppliedwater to around1000

people this should be compared against the 3.5 million Tseistfor eachshallow hand dug
well.

Figure 13. Solarpumping scheme installed in Ngara District by Concern.
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