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Abstract/Summary 

Two related studies in Oromia and Southern Nations and Nationalities People‟s Region (SNNPR) in 
Ethiopia investigated the use of family wells. They provide new information on water quality risks and 
other measures of performance of family wells, as well as a more detailed understanding on how tradi-
tional wells are developed. Focusing on water quality risks, this paper compares microbiological con-
tamination of traditional wells, wells with rope pumps and communal sources with handpumps. Rec-
ommendations are made on how traditional wells could be further protected, and monitoring better re-
flect the apparent needs of users who balance different aspects of source performance when collect-
ing water or developing their own sources. Sanitary surveillance was found to be a poor predictor of 
water quality risks for traditional wells, and a broader approach to assessment of performance includ-
ing aspects of reliability, adequacy and user satisfaction is proposed.  

Introduction 

Given low current rates of coverage with improved (community level) sources and ambitious targets to 
provide access to water rapidly to all (see Box 1), the water policy of the Ethiopian federal government 
has, since 2009, been to give more emphasis to lower cost technologies and self-supply in rural areas 
(MoWR, 2009). In self supply, the initiative and investment to build and improve individual family wells 
comes from individual households rather than from government. This builds upon existing practice: 
digging wells has, after all, gone on for centuries. But levels of groundwater exploitation still remain 
well below the potential in most parts of the country and there is much scope for further development.  

Box 1: Progress in extending rural water supply 
Rural water coverage was reported as 65.8% in 2010, compared to 15.5% in 1991 based upon inventory of the 
number of water points and assumptions about the numbers of people served. Currently family wells are not 
counted as contributing to coverage. The coverage target to be achieved by 2015 is 98% (MoWEa, 2011). The 
UNICEF/WHO Joint Monitoring Programme report much lower coverage based on a different methodology and 
reporting period. 

A key motivation in considering self supply has been to make scarce funding resources go further, be-
cause most of the low cost construction and operating costs of family wells are borne by households 
and not by the government or its development partners. In reaching for universal coverage, it is also 
unlikely that a single model of (e.g. community) supply will be a cost effective way of serving 100% of 
people in any given kebele or woreda with widely varying patterns of settlement. An overlapping 
patchwork of different systems is likely to be the most appropriate and where households are scat-
tered over large areas, family wells and rainwater harvesting are especially appropriate. Being located 
closer to the home, the water drawn from family wells also tends to be used for productive activities 
such as vegetable gardening, food processing, irrigation of seedling and livestock as well as for drink-
ing and other domestic uses. Such water uses, and development of private sector support services 
tend to support economic development consistent with the new Growth and Transformation Policy 
(GTP; MoFED, 2010) which now provides an overall framework to guide national development includ-
ing water.  

There are also important disadvantages or concerns associated with self supply and these are re-
flected in the current dialogue about the approach. The key concern is about the safety of water from 
family wells for drinking. There are less data available for traditional family wells than „improved‟ com-
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munity sources and there are unknowns about water quality risks. Although often only based on anec-
dotal evidence, concern is also widely expressed that promoting self supply might lead to overexploita-
tion of limited groundwater resources that are also vulnerable to climate change and land degradation. 
As well as understanding these concerns better and addressing misconceptions, there is a need to 
establish how the complementarity between self supply and other models of service delivery, espe-
cially community managed sources, can be optimised. 

Despite the policy intentions, and perhaps partly due to these concerns, implementation of the self-
supply approach has until now lacked piloting and a consistent and well-developed country-wide 
model or strategy for accelerating family well construction and use. As a result there is less reliance 
upon self supply in the draft update of sector policy, the UAP2 (MoWE, 2011b). An over-riding problem 
is that since budgets (such as UAP plans) focus on capital investments in new construction, there is 
little incentive for woredas and regions to include self supply as an option in their plans (which are col-
lated and passed upwards to devise the national plan). There does not yet appear to be a mechanism 
for regional and woredas to request funding for self supply accelerating activities (such as promotion, 
training and advisory support) even though they might be more cost effective in generating coverage 
than new capital investments in community water supplies. Opportunities to link self supply to the pre-
vailing community water supply interventions in training, monitoring, and promotion are currently little 
developed, as are potential links with health (self supply requires a similar household-based approach 
to sanitation and hygiene interventions) and agriculture. 

Box 2: Some recent milestones and policy developments 
 The family well campaign resulted in the construction of over 85000 family wells in Oromia over the period 

2004-6, and almost 10000 community hand dug wells, highlighting demand and potential but also the need 
for careful scaling-up and sustaining efforts (Mammo, 2010; UNICEF, 2010). 

 The Wolliso national consultative self supply workshop agreed a definition of self supply: “Improvement to 
water supplies developed largely or wholly through user investment usually at household level” (Anon, 2008) 

 The Universal Access Plan (UAP, 2009-2012) drew upon experiences with self supply in other countries 
(MoWR, 2008) and specifically promoted low cost technologies at both household and communal levels 
(MoWR, 2009). 

 The draft national WASH implementation framework (April 2011) includes self supply as a service delivery 
model with some key implementation principles outlined (MoWE, 2011a). 

 A national workshop (October 2011) agrees commitment to a self supply acceleration programme.  

A further de-motivating factor to sector officers has been that, in the past, the contribution of self-
supply has not been captured in sector monitoring. Promotion of self-supply at scale has stalled partly 
due to the fact that such sources were not counted during monitoring of coverage. The huge strides in 
developing access through family wells in Oromia for example (Mammo 2010) were not built upon or 
sustained, at least partly for this reason. Since coverage has only been calculated based on the num-
bers of improved community sources, new family wells were not, according to the statistics, improving 
access.  

The new National WASH inventory (NWI) does now include a question to collect information on the 
number of family wells used as the primary household drinking water source (MoWE, 2011c). This will 
yield important new information on the reality of access to water in the country, although it will still not 
reflect the true density of family wells. There is, as yet however, no agreement on which family wells 
should be considered as safe sources, and therefore contribute to coverage. The inclusion of some 
family wells in the NWI however creates potential to do this in the future, should an acceptable 
benchmark be established.  

The policy environment is highly dynamic as the country seeks to refine its approaches and the vari-
ous policies and plans are not altogether consistent with respect to self supply at the moment. As 
mentioned above, the UAP2 does not feature self supply strongly despite this being one of the ways to 
link WASH better to economic development as set out in the GTP. Nevertheless the new draft WASH 
implementation framework published in April 2011 (MoWE, 2011a) does identify self-supply as a ser-
vice delivery model alongside woreda-managed projects (to be handed over for management by 
communities) and community management projects (community projects that feature community-
managed grants for contracts to develop sources). The framework also sets out some key principles 
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for how this should be done. 

In general the lack of information on the forms of self supply that already exist and limited piloting of 
approaches (beyond technology options) to see what works best, has meant that guidelines on how to 
establish a more enabling environment for self supply have been missing. This case study reports on 
some on the benchmarking aspects of these studies that have aimed to set a foundation for establish-
ing strategies so that stakeholders at all levels can more clearly see how accelerated household in-
vestment can be achieved and contribute to coverage.  
 

Description of the Case Study – Approach or technology 

This case study draws upon the findings of two recent studies, in the Oromia region with support from 
UNICEF (UNICEF, 2010) and in Southern Nations, Nationalities, and People's Region (SNNPR) with 
the support of the Research-inspired Policy and Practice Learning in Ethiopia and the Nile region 
(RiPPLE) research programme (Sutton et al., 2011). Both studies have involved extensive collabora-
tion or been carried out with government support at regional and woreda levels. The studies employed 
similar methodologies including water quality analysis (using portable field kits), source surveys and 
household surveys. Both studies aimed to investigate the major questions associated with self supply 
i.e. the risks and performance in comparison to community water sources, as well as examining the 
ways in which family wells are currently developed and the related socio-economic issues. The studies 
overall aimed to: 

1) propose an acceptable benchmark/standard (or options) for family wells based upon analysis 
of (microbial) water quality and well characteristics 

2) develop approaches (e.g. using sanitary surveillance to estimate water quality risks, but also 
taking account of other key aspects of performance) for use in promoting self family well development 
and upgrading 

3) provide a better understanding of processes of family well development in order to identify how 
best to support and accelerate their contribution (including equity issues) to water supply access in 
ways that build upon the existing practices and capacities  

4) examine progress with rope pump introduction as a technology that is highly complimentary to 
family well development 

This paper focuses on the first two of these overall objectives. Further information is available in a 
combined report (Sutton et al., 2011b), the full study reports (UNICEF, 2010; Sutton et al., 2011) and 
on rope pump introduction in Sutton and Hailu (2010) and Mammo (2010).  

Main results and lessons learnt 

Bacteriological water quality in different types of low cost supply 

In making any comparisons between the water quality distribution in different source types it should be 
borne in mind that only conventional hand pumps and lined wells have been constructed with technical 
specifications linking to drinking water standards and with associated education of users on how to 
avoid contamination. Family wells have had no such precautionary measures taken, and observed wa-
ter quality may not therefore reflect the potential for such supplies to deliver better quality water. 

Figure 1 shows that, as might be expected, there is a progressive increase in risk as levels of protec-
tion reduce from left to right (from communal handpumps to rope pumps, semi-protected and unpro-
tected wells). The proportion exhibiting the highest risk increases, but never exceeds 50% despite the 
perceived risks of unprotected wells in the wet season, and falls significantly in the dry season.   

It is important to realise that even handpumps on boreholes and sealed fully lined wells with drainage 
do not consistently provide safe water (72% being low risk) and one in ten is highly contaminated. Just 
under half (47%) of water samples from handpumps conformed to the stricter standard of zero 
Thermo-tolerant Coliform (TTC). The pattern of risk levels was consistent with country-wide results for 
handpumps from Rapid Assessment of Drinking Water Quality (RADWQ, WHO et al., 2006) and from 
a more local study in Shebedino woreda, Sidama Zone (Plan, 2006) and Figure 1 shows the combined 
data for handpumps. Especially where handpumps are on shallow wells, there needs to be much 
greater care of the site hygiene around the well if safe water is to be more consistently available. 
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Rope pumps are generally regarded as being slightly more of a risk than conventional handpumps, but 
a big improvement on open wells. The rope pumps available for sampling in the study areas were 
however mostly not installed to a standard suitable for drinking water sources. In some cases, espe-
cially in Ziway, Oromia, it was because they were not primarily installed as domestic water supplies 
but more for irrigation, while in other cases they were for domestic purposes but without simple pre-
cautions to reduce risks of contamination. 

 

Figure 1 Water quality in different source types 

 

 

 

 

 

 

Notes: TTC = Thermo-tolerant Coliform; TW = Traditional well; Actual sample size shown in brackets 

 

Thus the tops of wells were often below ground level, there were seldom any aprons or drainage sys-
tems beyond the top slab, and water spilling from the rope or inadequate spout on the riser pipe could 
easily return to the well. Not surprisingly the water quality was seldom ideal. In Aleta Wendo however, 
the five rope pumps sampled were found to be better situated on relatively well-drained sites, and 
gave consistently good quality (0-2 TTC/100ml) in both wet and dry seasons. Of the first sampling in 
the wet season, from Aleta Wendo, Boloso Sore and Chencha (SNNPR), 52% of rope pumps deliv-
ered water of less than 10 TTC/100ml. In Ziway, Oromia, where most pumps are for irrigation pur-
poses, only 39% did so, and this time during the dry season (see Figure 2).  

 

Figure 2. Water quality from rope pumps on unlined hand-dug wells 
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The studies indicate the need for much better practices in wellhead protection and rope pump installa-
tion and for much additional monitoring to get a true picture of the degree to which rope pumps can 
consistently deliver safe water. The performance of Aleta Wendo rope pumps in the wet and dry sea-
sons suggests this is possible.  

Family wells were sorted into those which have specific levels of protection. Many, especially in parts 
of Boloso Sore, Meskan, and Elu, had little or no protection against run-off into the well.  Contamina-
tion from nearby animal droppings and other debris could easily enter the well.  Low turn-over of water 
meant that such contamination could have long lasting effects.  However in wells protected under the 
Productive Safety Net Programme in Boloso Sore and through the efforts of many wells owners in 
Haramaya and Ada‟a, the better protection afforded by oil drums and masonry parapets combined 
with small aprons which reduce the risks of returning contaminated water from the surface. Figure 1 
shows that semi-protection (drum plus apron) reduced contamination in the wet season, halving the 
proportion with high levels of TTC and almost doubling the proportion with low risk. 

Figure 3 shows the effect of reduced inflow of dirty water. The same 90 unprotected wells in SNNPR 
were sampled in the wet and dry season. Wet season patterns of water quality show a steep rise to-
wards high contamination levels, few (9%) having no thermo-tolerant coliform. In the dry season the 
same wells showed a much more gradual increase towards lower incidence of high risk, and a big in-
crease in those with only low risk. More than twice as many fell in the range of 0-10 TTC/100ml, and 
almost half as many being of the highest risk.  With over half (55%)  having less than 10 TTC/100ml, 
unprotected family wells performed slightly better than the 319 protected springs sampled in the 
RADWQ study (WHO 2006), where 53% fell in this range. The latter technology is counted in „cover-
age‟ according to national statistics, but the former is not. 

 

Figure 3. Comparative wet and dry season water quality in 90 family wells 

 
Notes: <10 TTC/100ml totals are wet season 20% and dry 53% 

 

A similar situation is found for family wells for Oromia in the dry season (see Table 1), where a slightly 
higher proportion (60%) of traditional family wells provided low risk water (<10 TTC/100ml). Where 
traditional wells were subject to a higher turn-over of water through abstraction by mechanised pump 
for irrigation and home use, water quality was even better, although protection was minimal.  Here al-
most 80% of wells had <10 TTC/100ml, perhaps because of the high turn-over of water, putting these 
supplies on a par with handpumps, or even exceeding their performance in water quality, adequacy 
and reliability.  Inclusion of these wells in coverage would increase the proportion served in surveyed 
woredas by more than 10 percentage points. 

Seasonal monitoring indicates that contamination in family wells is usually caused by very local 
sources of pollution which include run-off, dirty ropes and buckets and debris falling or being blown 
into wells, which can be short-lived unless there is much organic material in the well or very little turn-
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over of water. Low housing density, distance to any points of pollution, thickness of unsaturated 
ground all militate against wider aquifer contamination. Seasonal fluctuations in water quality suggest 
that measures which reduce surface water seepage back into the well and keep the rope and bucket 
cleaner would significantly improve water quality.  Such measures can be as simple as providing a 
hook on the well cover or nearby, to tether the rope and bucket so it can be stored in the well between 
uses. 

Table 1. Water quality profiles of Oromia traditional wells  
(mechanised and rope and bucket) in the dry season 

TTC/100ml TTC/100ml  Family wells (53) Diesel pumps (47) 

 Zero  34% 49% 

 <10  60% 79% 

 >50  13% 9% 

 >100  9% 4% 

                                 Note: Sample size indicated in brackets 

 

Sanitary surveillance for estimating risks 

Sanitary surveillance scoring uses observation of ten elements of well construction and hygiene to in-
dicate relative risks of contamination. Such a scoring system can be used to highlight aspects of a 
source which need improvement. However the scoring is designed for conventional wells with stan-
dardised forms of protection. The studies therefore also looked at the degree to which this scoring sys-
tem reflects actual measured water quality for different sources types to see how accurately it per-
forms for family wells. 

The standard method uses ten parameters for which a „yes‟ answer (e.g. is there a latrine within ten 
metres?) is counted.  The nearer a total score is to ten, the greater the risk of gross contamination.  
The WHO guidelines (1997) assumed that a score of zero signified no risk, 1-3 low risk, 4-6 intermedi-
ate risk and 7-10 a high risk. The difficulty is that this methodology is geared to standard installations 
with a few major variables which may define water quality.  Family wells have a large number of vari-
ables, of varying effect on water quality, so that not only do more parameters need to be included, but 
they may also need to be weighted differently in their effect. 

Figure 4. Sanitary surveillance total scores for family wells  
against total thermo-tolerant coliform counts 
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                               Key:         No risk         Low risk          Medium risk       High risk 
 

 

The sanitary surveillance system provided a reasonably good fit, and can be used with a fair degree of 
confidence, to predict risks for standard handpump installations. Sanitary scoring for handpumps indi-
cated a high level of probability for predicting water quality (80%), so it is still not a foolproof indicator 
which can replace actual measurement. 

As Figure 4 shows, there is a degree of clustering of medium risk scores (5-7) as there is in water 
quality, but the scoring system does not pinpoint hardly any of the wells providing water with no con-
tamination, and those indicated as being at highest risk may actually have any level of TTC count, so 
there is a high random element to the correlation. In the case of family wells therefore, the 10 point 
scoring is less useful in predicting water quality. For this reason a broader system of sanitary inspec-
tion was developed. 

A ladder of risk reduction (and the costs) 

Consideration of the bacteriological water quality in different source types suggests that risks can be 
summarised as in Figure 5, providing a ladder of reduced risks as protection levels increase.  Cost ef-
fectiveness also comes into the assessment, with costs increasing as steps become more complex. 
However, even small investments by well owners and users can lead to significant improvements in 
water quality. The cost of a rope pump with 50 people sharing is significantly less than for a communal 
well, where the owning family pays for well excavation. However not so many people can reach this 
level of protection without some financial support either as temporary loans or as permanent grants. 

Figure 5 A ladder of risk reduction (wet season/ worst water quality scenario) 
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Type Picture Definition Low risk 

0-10 
TTC/100ml 

High risk 
>100TTC
/100ml 

Relative cost 

1. 
Unprotected 
family well 

(229) 

 

Unlined well 
shaft, bucket/ 
rope/ little well 
head 
protection 

0TTC/100ml 
Average 5%  
<10 
TTC/100ml 
Average  22% 
(range 17% 
Meskan - 
30% Aleta 
Wendo)   

High risk 

18%  

 

Cost 
Average $50-60 
per owner or  10-
12 per  HH (5HH 
sharing) 
<$2 per head  

 

Basic first stage well. 

2. Family 
well with 
drum 
wellhead 

(80) 

 

As option 1 
but with well 
head lining 
with oil drum 

0TTC/100ml 

15% 

<10 
TTC/100ml 

32% 

High risk 

18% 

Cost 

Average 

1.2 times option 1 

Three times safer than option 1 

3.  Family 
well with 
drum 
wellhead and 
apron 

(26) 

 

As option 2 
plus narrow 
apron but no 
drainage 

0 TTC/100ml 

19% 

<10 
TTC/100ml 

35% 

 

High risk 

 

5% 

Cost 

1.5 times option 1 

Four  times safer than Option 1 

4.  Family 
well with 
rope pump 

(35) 

 

As above with 
rope pump on 
sealed top 
slab. 
Minimum 
lining to seat 
top slab (most 
with no 
drainage and 
some without 
spout). 

0 TTC/100ml  

16%  

(SNNPR 
22%) 

<10 
TTC/100ml 

43% 

(SNNPR 
51%) 

High risk 

15%  

(SNNPR 
25%) 

 

Cost 

3-6 times Option 
1 withaverage 
cost about $4.5 
per head 

 

3-5 times safer than option 1 

 

5.  Lined 
hand dug 
well/ 
machine 
shallow well 
with 
handpump 

(56) 
 

Concrete 
lined well, 
with sealed 
top slab and 
hand pump, 
but often no 
lip and 
drainage 
channel 

0 TTC/100ml 

47% 

<10 
TTC/100ml 

72% 

High risk 

 

11% 

Cost 

100-150 times 
cost of Option 1. 

Average about 
$10-13 per head 

9 times safer than 1.  Just over 
twice as safe as option 3. At 
present twice as safe as option 
4. 

 
Notes: Number in brackets indicate the number of sources sampled 

Reliability, adequacy and user satisfaction  

Traditional wells are often assumed to be very unreliable, partly because they are usually constructed 
without de-watering pumps or lining, both of which allow deeper penetration of the aquifer.  However 
whilst this is true in some areas, the areas included in this study were often those where water level 
fluctuations were small or the water level could be followed down as droughts progressed. After a few 
years, the depth of the well is then sufficient to provide supplies even in the driest years. In Aleta 
Wendo for instance half the wells deepened no longer went dry, but the other half still needed further 
deepening to become reliable. Half of all the wells surveyed in SNNPR had never needed deepening 
after initial excavation. Overall in the six woredas for which data is at present available, there was a 
range of source reliability (Table 2). The average for all is 77% which provided water throughout the 
last five years (SNNPR), or since construction (Oromia).  

 

Table 2.  Ranked reliability of family wells in six woredas 

   
1. Ada-a, 
Oromia 

2. Meskan, 
SNNPR 

3. Hara-
maya, 
Oromia 

4. Boloso 
Sore, 

SNNPR 

5. Aleta 
Wendo, 
SNNPR 

6. Elu, 
Oromia Average 

Never dried in 
past five years 97% 92% 87% 75% 67% 42% 77% 

 



[131] Mamo 
 

In SNNPR, information was collected from all source types on the number of days a functioning supply 
was out of action in the previous 12 months.  Figure 6 shows that of the handpumps which were work-
ing (around 80% of the total if the BoWR figures for 2008/9 are still approximately representative), 
72% had provided an un-interrupted service over the previous 12 months. This compares with 83% of 
rope pumps and 85% of family wells.  Overall, a quarter of handpumps were out of action for more 
than a month.  Rope pumps also often took longer to repair, and of all rope pumps installed, a half to a 
third may have been out of action for longer periods. Maintenance systems seem to perform less than 
perfectly in many woredas, but ones such as those in Meskan show that higher efficiency is possible. 
Overall it is apparent that in terms of service delivery family wells are, at present, more likely to deliver 
a year-round supply of water than conventional handpumps, even in Meskan where functioning levels 
of handpumps is at its highest. Traditional family wells are the most likely to provide a year-round sup-
ply. 

Figure 6.  Water point functionality (percentage function) over the last 12 months 

 
Notes: Totals where not working for >1 month, Conventional handpump 25%, Rope pump 18%, Traditional well 
12%. 

A supply needs not only to be reliable but also to have enough water for consumers‟ needs.  Users 
were asked if supplies were adequate for their demands on the supply.  In SNNPR there was little dif-
ference in the responses of those using protected or unprotected sources. Some 70-75% of users felt 
the supply was adequate all year and 23-30% that the supply was insufficient for some part of the 
year. Very few (less than 5%), felt it was never enough at any time.  

In Oromia, adequacy was established in a different fashion by working out whether the limits on con-
sumption in the wet season were due to limitations of supply or more related to user practice.  Only 
15% appeared to have inadequate storage of water in the well for domestic consumption of 15 litres 
per head per day (the national norm), but almost all of these wells were also used for irrigation or ani-
mal watering or both, suggesting that inflow from the aquifer added significantly to available water as 
storage was depleted, allowing for additional non-domestic uses.  The situation in the dry season may 
be different, but generally, unless water is very difficult to find, if a supply is insufficient others will try 
and develop an additional source to keep adequate water available. 

Communal supplies were regarded by users as only slightly less adequate than family wells (70% 
compared with 75%). It should be noted however that relatively few users (less than one in five) of 
communal supplies took more than drinking and cooking water from them, so adequacy did not refer 
to all uses as it did for most family well users. It also suggests that users regard communal supplies as 
only providing a part of their needs with other sources being used to help satisfy their total domestic 
demand.  

In some areas of Oromia (e.g. Walisso) people dig wells to have their own supply even when they 
know the supply may only be sufficient for a few months each year. If those months are the ones 
which are critical for having as much time as possible in the fields, the well is still worth having even if 
it does not provide water all year round. The practice of making conjunctive use of several sources for 
different purposes and different times of year is the norm. Future measures of coverage and service 
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delivery ought to better consider these patterns of use and how different supplies may contribute to an 
adequate overall domestic supply. 

Whilst the previous aspects refer to service delivery, the sustainability of such a service depends to a 
large extent on the level of user satisfaction. After all they have to be willing to cover the costs of keep-
ing it going.  Over 90% of communal well users interviewed at the source were happy with their sup-
ply, but it should be noted that over two-thirds of these were committee members and most of the rest 
were families living nearest to the source for whom the distance to collect water was not a problem. Of 
communal well sharers (not committee members and mostly living further from the well) 59% were 
satisfied with the supply but only 9% were actively dissatisfied with it, the rest being fairly neutral.    All 
rope pump owners appeared happy with their supply, but these were the owners of pumps which were 
operating, not the ones which have been waiting for several weeks or more for repairs.  Family well 
users were less happy with their supply overall (82% satisfied). All those who were not satisfied lived 
in Meskan woreda, and in particular kebeles where depth to water was greatest but also where people 
felt most concern (not always justified) that open wells without covers provided contaminated water. 
Elsewhere 90% of users were satisfied with their supply and the other 10% were neutral about it. 
Overall there was a high level of satisfaction with the performance of supplies that were available to 
the people questioned.  This does not mean they are not looking to improve the service but at least 
their approval of what they use suggests they will be more prepared to strive to keep it functioning 
than if they were mostly dissatisfied with it. 

Rating of supply performance 

To compare the performance of the different supply types the four main elements for sustainable per-
formance (water quality, reliability, adequacy and user satisfaction) were combined with equal weight-
ings given to each (see Figure 7). This analysis suggests that while handpumps do provide better ser-
vice than other options, rope pumps and even traditional family wells can offer a service that is not so 
inferior that they should easily be dismissed, especially at household level.  Using comparable data 
from the surveys it is apparent that since the rope pump performs better in terms of reliability, ade-
quacy and user satisfaction than the handpump, this compensates to some degree for its lower water 
quality, but highlights the priority which needs to be given to improving protective measures. Rope 
pump performance was only one point below that for handpumps, because of the latter‟s poorer reli-
ability and user satisfaction.  If a different measure of reliability were used such as the proportion 
found functioning instead of the history of the last 12 months, then the rope pump and conventional 
handpump would fall down on this aspect, indicating the need for greater attention to better mainte-
nance systems for both rope and conventional handpumps. 

It is also apparent that taking dry season performance of family wells with rope and bucket, the total 
score approaches that for handpumps and rope pumps.  This suggests that more robust protection of 
family wells from returning surface water and contamination of rope and bucket may make them a 
suitable entry level of service for household supply. 

 

Figure 7 Performance rating for different supply types 
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Table 3 Scores for performance rating of different supply types  

  Water quality 

User  

satisfaction Reliability Adequacy 
Total Score 
(max 400) 

Conventional handpumps 72% 91% 72% 70% 305 

Rope pumps 43% 100% 83% 78% 304 

Semi-protected family wells 34% 80% 68% 76% 258 

Unprotected family 
wells(wet season) 19% 82% 87% 75% 263 

Unprotected family 
wells(dry season) 53% 82% 87% 75% 297 

 

This system of scoring could clearly be refined but does begin to indicate areas that need attention 
and also further explanation, and gives a more holistic view of service delivery, particularly from the 
users‟ point of view. Done on a woreda basis it shows where user satisfaction is compromised by lack 
of promotion of better lifting devices and protection (e.g. in Meskan) for family wells and that pump 
maintenance systems bring down scores in Aleto Wendo, which are compensated for by better water 
quality. The scoring also helps to emphasise that a pump capable of producing good quality water is of 
little value if the supply itself is interrupted for significant lengths of time. 

Conclusions and Recommendations 

The key conclusions are: 

 Comparison of different types of source shows an improvement in water quality moving up the 
technology ladder from the most basic traditional wells to semi-protected wells and family wells fit-
ted with rope pumps, and then to protected (communal) wells fitted with handpumps.  

 Even with no protection, in the wet season (worst case) a significant proportion of traditional wells 
(19%) were found to have low contamination levels (<10 TTC/100ml) and this rose to 34% where 



[131] Mamo 
 

 

 

 

simple measures had been taken (semi-protected wells) to reduce the return of spilt water or run-
off to the well.  Some 43% of rope pumps were also of low risk. Conventional handpumps provided 
low risk water in 72% cases. It is important to recognize that all sources carry risks and communal 
wells often do not reach the high levels of consistent good quality which would be expected.  

 Unprotected family wells showed very marked improvement in water quality during the dry season 
(53% with low contamination compared to 19% in wet season in SNNPR, 60% wells in Oromia 
were also found to provide low risk water in the dry season) 

 Where traditional wells were subject to a higher turn-over of water through abstraction by diesel 
pump for irrigation and home use (investigated in Oromia), water quality was even better, although 
protection was minimal (almost 80% of wells with low contamination). 

 Few traditional wells or rope pumps were found to have proper well-protected headworks to avoid 
the return of dirty water to the well. They were at best semi-protected. Traditional well owners have 
had little advice on simple measures of protection, and almost all were looking for technical advice 
and ideas on what to do. 

 All sources have considerable scope for improvement. Water quality results indicate the effects of 
poor site hygiene and in some cases of poor installation design or practice. Improvements in train-
ing of artisans and promoting hygiene education amongst well owners and users could deliver 
considerable improvements. 

 Sanitary surveillance systems used as standard at present give an acceptable indication of risks to 
water quality for standardised handpump installations. They are less reliable for rope pumps and 
very unreliable for traditional family wells. For these, new systems of assessment are needed. 

 An analysis using four indicators (water quality, reliability, adequacy and user satisfaction) shows 
that different source options (communal handpumps, rope pumps, family wells) score more simi-
larly than when assessed against a single indicator. Handpumps and rope pumps seem to offer 
the best service at present, although family wells perform similarly in the dry season, and results 
suggest that with improvements, family wells could probably provide a similar level of service all 
year round.  

 Rope pump water quality and reliability are both weak at present, but there is considerable poten-
tial for improvement. Most rope pumps (even when known to be used for drinking water supplies) 
were poorly installed. 

The key recommendations are: 

 Whilst much can be done through upgrading to higher technology levels, attention needs to be 
given particularly to quality of construction and site hygiene for all types of installation. Measures 
needed to improve communal source protection and hygiene are also appropriate for family wells 
and should lead to significant reductions in risk for all at relatively low cost. 

 An impermeable parapet and apron (>0.5m wide) with drainage could be regarded as a minimum 
level of family well protection. It may be possible to aim at achieving a household level for a water 
quality profile of <10 TTC/100ml initially in 50% of cases, aiming for 90% within five years.   

 The rope pump should be promoted as a significant improvement on semi-protected traditional 
wells and an acceptable level of service, but only with new guidelines on installation and site hy-
giene. It should first be promoted as a family level solution rather than for large groups. 

 Government‟s role in community water supply development and maintenance is well-established. 
However to promote and support small scale private investment in water to improve service and 
increase coverage requires different roles and strategies at all levels of public service. Pilots or ac-
tion research that highlight roles and partnerships rather than only technologies are recommended 
to build upon the opportunities identified by recent research, before future attempts are made to go 
to scale. 
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