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Nine schools were selected and visited in Nyanzavdestern Provinces in Kenya in early 20h2rdel
to evaluate the performance of urine-diverting tirfets (UDDTS) in schools a number dhe toilet
had been built by the Ecosan Promotion Project (EBPhad been independently ssffensored t
schools between 2008 and 2010. These school UD&Fs evaluated approximately two years ¢
their construction. The schools were selectedHi tesearch on the basis of reasongideformance i
operation and maintenance, cleanliness and goadtsiral condition of their UDDTs. The mainpss
of the evaluation was to find the key factors forcess that led to good maintenanc&BDTs. Resull
indicated that benefits gained from the UDDTs waneimportant factor for ongoingnotivation an
success: the new UDDTs weregrinciple preferred to the old pit latrines in ahe monitored schoo
as they are comfortable to use, clean, not smeltythere was no ris&f collapse of the toilet structu
These benefits were the major factors encouragomesschools to etinue maintaining their UDD
facilities and to even construct new ones. The main problebserved weregradual or sudde
disappearance of ecosan (ecological sanitationykrdge at the school, blockages of urine pipesand
insufficient ratio of toilets to pupils.
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Introduction

According to the World Health Organization (200éyery year 1.6 million children die due to
unsafe water and lack of basic sanitation. Schawoitation is a highly important issue for public
health; nevertheless its importance is often négtecChildren under five years old are the most
vulnerable victims of poor sanitation conditionsdasanitation related diseases, particularly
diarrhoea and worm infections, which hinder chitdee physical and intellectual development
(WHO, 2004). Up to two thirds of the schools in eleping countries do not have sanitation
facilities, and where facilities do exist, they aféen inadequate and therefore causing health and
environmental risks (CARE et al., 2010). Severaleations in a number of countries have shown
that pupils are dropping out of the school duedd twilet conditions (Deegener et al., 2009). This
seems to be particularly the case for adolesceist@nd leads to lower educational standards and
attainment (Deegener et al., 2009).

The Ecosan Promotion Project (EPRps funded by the European Union, GIZ (formerlyZpT
and SIDA in order to promote ecological sanitafiecosan) technologies during the project period
of 2006 to 2010 (Onyango et al., 2009). As one aumept of the EPP, Urine-Diverting Dry
Toilets (UDDTs) with double dehydration vaults webeilt in 72 primary schools and one
secondary school mainly in Western Kenya. Thedettohad four cubicles (2 cubicles per toilet
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block) in each school. For more detailed informatim these UDDTs for schools see Kraft and
Rieck (2011). The construction of the UDDTs wagyftinanced by the EPP but maintenance is
organised and funded by the schools themselvesandron problem for sanitation projects has
been managing and financing the long term operatimh maintenance of the facilities, after the
donor funding for the project has stopped.

The aim of this research was to evaluate theseobdDDTs in terms of physical condition,
acceptance and use, operation and maintenance (@&tutilisation of urine and faeces as well
as to analyse challenges and key factors for ssftdemaintenance of the toilet facilities after
about two years of operation.

Materials and methods

For this research altogether nine schools werdedisand evaluated in Nyanza and Western
provinces of Kenya in November 2011 to January 2@h& names of the schools are given in
Table 1). The schools were selected on the bagsesévaluated good performance in operation
and maintenance (O&M) of their UDDTs by two formmeigional implementing officers of the
EPP.

The evaluation was done by visiting each schocbttogy with their former regional EPP officer.
The conditions of the facilities were evaluatedvigual inspections, interviews and focus group
discussions using semi-structured questionnairesnaonitoring sheets. The questionnaires and
monitoring sheets were adapted from previous mangoactivities by GIZ (Kraft and Rieck,
2011). Information was collected on the conditiafighe structure, such as walls, doors, floors,
vaults, doors of the vaults, water harvesting systenand washing equipment, stairs, urine tanks,
possible urine pipe blockages, cleanliness andepoes of flies and odours. Interviews were
carried out with principals, head teachers or pggso charge of the toilets (often agricultural
teachers or other school employees like caretaké&ngpils from the age of 12 to 15 were
interviewed in focus group discussions. See Pynm@2@12) for more details on the methodology.
This qualitative data related to toilet usage andnagement, operation and maintenance,
utilisation of the UDDT products i.e. urine and dakmatter, and information about social and
cultural issues.

Reliability of the results

Field research that is based only on few intervieaval observations is often not very
representative. Moreover the results from the unt@rs should be taken with caution. The
teachers perhaps wanted to give too positive micalout functioning of their ecosan systems as
the former EPP implementing officer was present.éx@mple utilisation of urine and faeces was
not as extensive as the teachers often claimea. this condition of the UDDTs did not always
support the statements that the interviewed teach@ve about the maintenance. Therefore, the
quantitative field observations and the qualitafiveus group discussions with pupils are probably
more reliable than the interviews and are theretffoeemain foundation of this research. In order to
get a more accurate overview about the actualtgtuan the field, more research should be done:
More specified and detailed questions, preferatmyafwider range of stakeholders and more focus
group discussions should be carried out by locpees. Also, more of the 73 schools should be
visited.
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Figure 2. Double vault UDDT unitvith 2 cubicles and 4 faec Figure 1. View inside a UDD

vaults in Kakichuma Primary Schodlhe hand washing tank cubicle, at Kendu Muslim Seconde
on the left side of the toilets, placed on the @riollectiot Schoolwith an explanatoryposter ol
chamber. At the back difie toilet cubicle a ventilation pipe ¢ the wall, squatting pan with urinatii
be seen. hole and two holes for faeces leadin

two vaults that are used alternateln.
the right corner is a bucket fash a
dehydration materialThe lids for th
two faeces holes are also visible.

Basic data on the nine schools

Of the 73 primary and secondary schools who redelyBDTs during the EPP only very few
schools are maintaining them well. The nine scheelscted for this research were all performing
relatively well, but were probably almost the oolyes according to the two former EPP officers.
Even though these nine schools were selected dpaitie of good O&M practice, there were still
several shortcomings in their performance. Figuand 2 show the type of double vault UDDT
units built by the EPP for the schools. Each schreckived two UDDT toilet blocks with 2
cubicles each, thus in total there were 4 cubipkasschool. Each cubicle was located above two
separate faeces vaults, which is typical for UDith double vaults. Unfortunately, no urinals
were built except a few exceptions.

Table 1 summarises the results of the evaluatisisvat the schools. In the beginning of the EPP
project each school received two UDDT toilet bloak#h 2 cubicles each. Usually one toilet block
was meant for boys and the second one for girlsone cases also teachers occupied one entire
block. In general the number of UDDT cubicles wasufficient to cater for all pupils. However
the aim of the EPP was to demonstrate UDDTs ontlyrant to provide a sufficient ratio of toilets
to pupils as it was wrongly assumed that schoolsldvbe able to add more cubicles themselves
later on. The recommended ratio of school toilatgording to the guidelines of WHO (2009), is
one toilet for 25 girls and one for 30 boys. ThePEdRipported schools had a ratio of 1:40 to 1:450.
The two self-sponsored schools had a better rdtid:40 to 1:90 respectively. The general
conditions of the UDDTs is shown in Table 1 as géak / poor, according to the cleanliness,
condition of the superstructure and necessity épairs. Existence of the required equipment and
handwashing facilities are also shown in Tableut this is not specific for UDDTSs.

The evaluation shows in general that schools hasielgms maintaining the UDDTs correctly and
keeping them functioning. Often the reason for terapy closure of a facility was a blockage in
the urine pipe. Two schools had built more UDDTanely Kendu Muslim Secondary School and
Hope and Kindness (the latter school was self sped3, indicating that they preferred them over
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pit latrines, even though more effort to maintaiD@I's is needed as compared to pit latrines. The
conditions of the UDDTSs varied a lot between theenschools, even though all the schools had
been classified as well-performing according t@sidpre-evaluation.

* Some general conclusions had been be drawn fronevliation of the collected data,
regarding maintenance of school UDDTs:Small schease performing better than big

ones.

» UDDTs at self-sponsored schools are better maiatitihan at the EPP supported schools.

» Employed grounds man or cleaner leads to bettegrgkoondition of the facilities.

» Schools that have only UDDTs and not also pit h&si are maintaining their UDDTs
better than schools that have both types of toilets

 The best performing schools showed a good utitisatf urine and faeces. This
connection probably holds true in rural places wifarming, even in schools, is common
and fertilisers are needed for improving the yields

Table 1. Comparison of the condition of the toilets at the nine monitored schools

School Size of
the
school
(pupils)

NYANZA PROVINCE

Kendu 400

Muslim

Secondary

Hopeand 170

Kindness®

Kachan 400

Primary

Siany Mixed | 160
Secondary

Radienya 330
Primary

WESTERN PROVINCE
Kakichuma | 900
Primary

Eldoret 180
Educational
Centré?

Khaimba 900
Primary

Mumias 1400
Muslim
Primary

Number of
uDDT
cubicles

3 for girls
2 for boys
1 for
teachers
2 for boys
2 for girls
1 for
teachers
2 for boys
2 for girls

2 for girls
2 for
teachers

2 for boys
1for girls
1 for
teachers

2 for boys
2 for
teachers

1 for boys
2 for girls

1 for boys
1 for girls
2 for
teachers
2 for boys
2 for
teachers

General
condition
of the
UDDTs

OK

very good

OK

good

poor

poor

very good

OK

poor

Functioning
old pit
latrines

yes (8)

yes (8)

yes (2 for
boys)

yes (4)

yes (4)

yes (10)

yes (20)

L A refers to ash, LB for litter bins, TP for toileaper, S for soap.
2 Self-sponsored schools; UDDTs built without anyding from the EPP
3 Not available in each cubicle in these cases

Equipment

at the
ubDDT
facilities

A

A, LB, TP,
S

A LB

LB

A LB, TP

LB

A3

Functioning
hand
washing?

Yes, but not
next to the
UDDTs

Yes, the only
one with
soap

Water tanks,
no rain water
harvesting
Yes, a
rainwater
harvesting
system

No, water
tank was
stolen

No

Yes, but no
rainwater
harvesting
Yes, but
some tanks
were missing

Yes, a water
pump

In charge
of O&M

Employed
caretaker

Two
employees

Health
Club
Employed
grounds

man

Health
Club

Nobody

Employed
caretakers

Health
Club

Health
Club

Proven
reuse of
urineor
faeces?

No

Yes, treated
faeces for
agriculture

No

Yes, urine
for tree
planting

Yes, urine
for
fertilising
vegetables

banana
trees have
been
fertilized
with urine
before
Yes, urine
for
agriculture
Yes, urine
for tree
planting

No
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Acceptance, social and cultural aspects

The acceptance and popularity of the UDDTs was rgdigehigh. Interviewed teachers and pupils
appreciated the design of the UDDTSs, the convemieicusage and absence of odour and flies.
UDDTSs were always preferred to pit latrines. UDDaFe also safer to use as there is no danger of
collapsing or sinking, which has happened in soames with pit latrines, especially during the
rain seasons. Cultural issues did not seem to fleetimfy acceptance or implementation of the
UDDTSs. In some cases pupils were sceptical in #ggriming, but later convinced, also about reuse
of urine and faeces.

Challenges
Despite high acceptance and popularity of UDDTsp abme problems were observed.

The main challenges and issues that need improving:

» Blockages in urine pipes, often leading to temporalosing of the UDDT facilities.
Blockages were caused by ash particles in the upipes or by struvite precipitation.
Unblocking could be done i.e. with a brush. Mbatd 8rand (2012) found out that blockages
in urine pipes were a problem also in the EPP’shbald UDDTs.

» Minor damages on the superstructures were obseevgddiscolored paint as well as broken
doors and vault doors.

* Hand washing facilities were not always in goodditon. Entire facilities or parts of them
(water tanks, valves or rainwater pipes) were oftessing. In the dry season it is difficult to
obtain water.

» Soap was available only in one of the visited sthoo

» All the schools had too few UDDTs for the numberpaipils, which led to overload and
quicker untidiness of the facilities.

* Schools found the steep stairs of the UDDTs a mdgsign problem, as small children,
children with disabilities and also older teachdérg] it hard to climb these stairs to enter the
toilets.

* Misuse (e.g. urinating in the faeces hole) wasnofused by visitors, who were not trained to
use UDDTs correctly.

* Keeping ecosan and hygiene knowledge and motivatidhe school despite the rotation of
pupils and teachers is a big challenge.

» Often schools were relying on the GIZ implementatieam for support and help in case of
problems after the end of the EPP project, evenghahey indicated a relatively strong
ownership of their UDDTs during the interviews.

The factors mentioned above were also indicated/akala and Osumba (2010 addition to the
overflow of urine tanks and occasional lack of ashdry covering material.

Figure 3 presents an impact chain of the main eksechallenges and their relationships for
maintenance of school UDDTSs.
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Teachers in Misuse by
charge of toilets and visitors
Ecological sanitation ¥
leave the school Ash in urine
holes
/ v
Lack of ecosan No knowledge Blockages in Struvite (NH*MgP0?)
knowledge what to do urine pipes  |€ formation
| UDDTs closed |
_A Too few UDDTs
A 4 o
Untidiness of the . Overload of the .| Need for more
toilets facilities = frequent empting
4 of the urine tanks
| Desian oroblems | '_ Lower motivation And fageesyaults
gnp /| for maintainance | ¥
- v e Extra work load
| No proper handwashing | — - for the teachers or
| Insufficient maintenance | Cleaning staff
v

Diseases Risks for health and environment |

Figure 3. Challenges of UDDTs in a chain diagram

Responsibility for operation and maintenance

One main objective under evaluation in this redeasmas operation and maintenance of the
UDDTs , as it is often the stumbling block for thestainability of many school projects. It is a
common challenge to create sufficient, incentived anotivation for maintaining the toilets,
keeping them clean and functioning. Two differeptians for organising O&M were observed;
either an employed caretaker (grounds man, cleametudents together with help of their
teachers were in charge of cleaning, litter dishasaall repairs, unblocking the pipes in case of
blockages, provision of ash and possibly othervaigts like emptying the urine containers and
faeces vaults, and utilising fertilizers on thddie

According to Deegener et al. (2009) the best redaltschool toilets are usually reported when at
least one full-time caretaker is responsible f@& tbilets or a team of caretakers are working in
shifts. For bigger schools, a minimum of two trainzaretakers should be available in case of
illness and holidays. Another option is that puplisan the toilets fully or partially themselvesit b
special training and monitoring are needed to ®¢he success of this setup. The EPP had
provided one day of training for pupils and teasHaut failed to set up proper O&M plans with the
schools. The schools with an employed caretakgoresble for O&M actually were found to be
the best performing schools in this research thudirening the conclusions of Deegener et
al.(2009). But the fact is that many schools simgaynot afford this. Also, the involvement of
pupils (e.g. via Health Clubs) in sanitation prégecan have several benefits, for example it can
teach them to take responsibility and can involkent in important issues of hygiene and
sanitation. Thus, the ideal scenario might be gurexof the two approaches.
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Extent of reuse of UDDT products

Reuse of the UDDT products varied a lot among thals. Some schools utilised urine for tree
planting, some for large scale farming (see Tal)leSbme schools used treated faeces as soll
conditioner. According to many interviews with teacs, UDDT products were used on the school
farms, but in practice it did not always seem totioe. The best performing schools had large
scale agricultural activities (Hope and Kindnesgjoket Educational Centre, both were self-
sponsored), or were utilising UDDT products in tganting (Siany Mixed Secondary School).
These schools valued the naturally produced arelfésiliser highly and considered it as a very
important benefit of the UDDTSs. These schools pdowt reuse benefits demonstrated in practice
can lead to good motivation, deeper engagemenlkosigcterm interest. These three schools had in
common that they employed one or more caretakemfontaining the UDDTs and had a higher
ratio of toilets to pupils than the other six sdsp@where the UDDTs were in worse condition.

The prospect of using UDDT fertilisers in schoainfa and surrounding agriculture had initially
led to a high motivation but did not show any nedible effect anymore during the evaluation
visits. In fact most of the 73 schools in the ERRenot implemented the reuse of human excreta
from UDDTs even though this was the primary interasthe outset of the project (personal
communication with GIZ Kenya).

Key factorsfor success

Factors such as more convenient and hygienic $oitetalthier environment and saved space on
the school yard were the driving factors motivatihg schools to maintain and take care of their
UDDTs. The benefits from utilisation of urine ande€al matter as fertilizer seemed to be
important factors for motivating and engaging tbleo®ls initially but this was often only the idea
in theory and not in practice (see previous pagagraFigure 4 presents the main key factors for
success of school UDDTs and their relationships.

The success factors lead to appreciation of UDDWstheir superiority to pit latrines, which in
turn generates extra motivation to maintain the BDvell. This has also led to a situation that
schools have gained a good reputation in surrognclimmunities which they want to preserve. It
was observed that some teachers and Health Clufes highly motivated by the fact that they
could take over responsibility of the UDDTs andseactivities.

Comforatable and clean =) | Good hygiene = = Motivation for
toilets maintenance
=) | Good reputation | = '
Benefit Arisinginterest
Long lasting toilets = ) | from by surrounding
Savings UDDTs communit

— yand
Fertiliser = — @ | collaboration
Healthy environment _

Figure 4. Factors leading to benefits of school UDDTs andcessful maintenance.

This research has identified a wide range of sucfaegors leading to good performance of school
UDDTs. Below is a list of key success factors usihg indicators of the toilet guideline by
WHO/UNICEF (WHO, 2009) as a structure and includanigw additional criteria.

1. Toilets are easily accessible
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« The access to the toilets was in general sufficiewgn though smaller children and older
persons had problems with climbing the stairs. Jbengest children using the UDDTs
are only three years old.

* In all of the nine schools the UDDTs were locatedhie school yard, so the distance from
the class rooms to the toilets was not much.

2. Toilets provide privacy and security
« Doors had functional locks inside providing privatypilets were also gender separated.

3. Toilets are appropriate to local conditions

e UDDTs are clearly a better solution than pit latgnfor this local environment where
flooding or rocky soil are common.

e Saved space on the school yard due to toilets lpginganent; no need to dig new pits and
rebuild toilets.

e Clear communication and high expectations on theefits of utilisation of UDDT
fertiliser in agriculture since subsistence agtimd is the main income source in rural
Kenya.

¢ Involvement of surrounding communities.

4. Toilets are hygienic to use and easy to clean
« UDDTs are more comfortable (no odours, flies, rekgiof collapsing) compared to the
commonly used pit latrines.
« Hygiene has improved thanks to the included harshimg facilities.

5. Toilets must have convenient hand washing faslinearby
» Hand washing facilities were attached to the teiley placement on the urine collection
chamber. These hand washing facilities need to ibmelyf fixed to avoid theft or
misplacement. However the regularly purchase op $oahandwashing, which is crucial
for effective executing hand washing, was only ed#sed in one school (Hope and
Kindness).

6. A cleaning and maintenance routine is enforcebfallowed
¢ Schools which employ caretakers had the best UDBiht@nance (see Table 1)
« Schools were able to mobilise resources for regfdcilities

With regard to the shortcomings and challengeshé dchools there are additional factors that
seem to have great importance for the success &fTdat schools:

7. Sufficient toilets are available (accordinghe Kenyan standards)

* It was observed that in almost all of the schooés4 toilets were used by too many users due
to the low total numbers of toilets available ie chool. Additionally, the pupils were keen
to use the new facilities instead of existing ord®e overload of the UDDTs led to quicker
untidiness and malfunctioning of the facilities Buas blockages of urine pipes. On the
contrary the two self-sponsored smaller school$Hafpe and Kindness” and “Eldoret” as
well as Siany Mixed Secondary have a ratio of UDBI pupils of about 1:40 which is close
to the Kenyan school toilet standards (1:25 folsgind 1:30 for boys). Here an over-use of
facilities was not reported. In addition to the Ken standards the authors recommend to
implement also girls’ urinalFfeeman et al., 2012).

8. Affordability of toilets
e Some schools had started to build more UDDTSs, aadynwould like to do so, but the
problem is finding sufficient funding. The providetksign by the EPP was meant to
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promote the technology with attractive features higth quality. However for schools to
replicate the technology it is necessary to knowualdow-cost options that are more
affordable to schools and their communities, batsill attractive.

* At the two schools that have constructed their UB®H their own accord, thus where
toilets could be afforded, the ownership was higt the performance was comparatively
very good. In the GIZ supported schools with notdbation by the school or parents-
teachers association the performance was lower.

* In addition the economic benefits of UDDTSs in tbad run should be explained to the
school administration. Many principals and headheas considered UDDTs as an
expensive option compared to traditional pit lagnUDDTs have higher costs in the
beginning, but, as they last longer, the total whaitlife costs will be lower compared to
pit latrines.

9. Keeping the knowledge of O&M in the school despéacher rotations
e Several teachers should be trained and in chargenitation
« A manual or simple handbook about the UDDTs andaifmm and maintenance routines
should be easily available in the schools — this laaking in all of the visited schools, but
was frequently demanded.

10. Reduce additional work load for the teachetssamool staff
¢ Reducing O&M tasks of UDDTs by infiltration of ugrmight be a good option.
« Employed caretakers take over responsibility ferttilets
» Modification of technical design to reduce urinpgblockages.

11. Community involvement through training and aavesss raising activities

¢ Involving the community was found to be an impott@ctor for example in Siany Mixed
Secondary School, where a teachers’ committee efcdmmunity was supporting the
school and their ecosan project, and thereforesti®unding community was also linked
to the ecosan issues. Good results were obsentbd athool. Besides teachers and pupils
all the other stakeholders (caretakers, parentcamuinunity members as well as farmers)
should attend training sessions and be involveagddasan in order to result in good
maintenance of the school toilets and correct meat and utilisation of the UDDT
products.

Conclusions

In general only a small portion of the construdtHaDTs in 73 schools are maintained well. The
10 monitored schools that were expected to manage UUDDTs well were also not all
performing well in actual fact. The main challengafginate from various problems like the
rotation of teachers leading to disappearanceetddDT knowledge from the schools, overload
of the facilities due to insufficient number ofl&ds leading to incorrect use and untidiness, some
technical shortcomings and lack of ownership bysth The research has also shown that certain
success factors play a vital role for the sustdlitalof school sanitation projects in rural Kenya.
These are i) sufficient amount of toilets for papil) affordability of toilet construction by the
school (leads to ownership as shown by self-spadsachools) and iii) the employment of
cleaners or maintenance staff for regular dailpmileg and operation of the facilities.

All the involved stakeholders such as schools athtnation, pupils, teachers, parents and other
community members as well as the local adminisinatiave seen in practise how ecological
sanitation works and are convinced about its bendfew built more UDDTSs, and many would

like to do so as well, but the question of fundiegrains due to insufficient financial capacities of
the schools and the expensive design of the toiletsthe aim of the Ecosan Promotion Project
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was to promote and introduce ecological sanitadiot not to upscale, there is a lack of incentives
for interested schools to invest in ecologicalitsdion solutions.
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