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In order toevaluate the performance of Urine-Diverting Dry [éts (UDDTSs)in schools a number
nine schools were selected and visited in Nyanzh\&estern Provinces in Kenya in early 20TRe
toilets were built by the Ecosan Promotion Proj@g?P) and some also independently seldnsored
schools between 2008 and 2010. These school UD&Fs evaluated approximately two years ¢
their constructions. The schools were selectedHisr research on the basis of reasongbéeformanc
in operation and maintenance (O&M), cleanliness aywmbd structural condition of their UDDT3he
main aspect of the evaluation was to find the leeyofs for success that led to good maintenaoice
UDDTSs. Results indicate that benefits gained friva YDDTs were an important factor fengoin¢
motivation and successhe new UDDTs were in principle preferred to the @it latrines in all th
monitored schools, as they are comfortable to alemn, not smelly and there rgeno risks of collaps
of the toilet structure. These benefits were thgomeactors encouraging some schools to cont
maintaining their UDDT facilities and to even camst new ones. Main problems observedre
however gradual or sudden disappearance of ecoeanldgical sanitation) knowledgat the schoao
blockages of urine pipes and an insufficient ratidoilets 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 duead twilet conditions. This seems to be particularly
the case for adolescent girls and leads to lowecatbnal standards and attainment (Deegener et
al., 2009).

The Ecosan Promotion Project (EPP) was funded d¥tiropean Union, GIZ (formerly GTZ) and
SIDA in order to promote ecological sanitation (&) technologies during the project period of
2006 to 2010 (Onyango et al., 2009). As one compboé EPP, Urine-Diverting Dry Toilets
(UDDTs) with double dehydration vaults were built 72 primary schools and one secondary
school mainly in Western Kenya with four cubicl@sc(bicles per toilet block) in each school. For
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more detailed information on these UDDTs for schogde the case study by Kraft and Rieck
(2011). The construction of the UDDTs were fullgdinced by EPP but maintenance is organised
and funded by the schools themselves. A commonlgrolfor sanitation projects has been
managing and financing the long term operation mathtenance of the facilities, after the donor
funding by 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 sgftdegokeep of the toilet facilities after abouttw
years of operation.

Materials and Methods

For this research altogether nine schools werdedsand evaluated in Nyanza and Western
provinces of Kenya in November 2011 to January 2Qa& 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 UDDTSs by two formrmegional implementing officers of EPP.

The evaluation was done by visiting each schootttegy with the relevant former regional EPP
officer. The conditions of the facilities were evated by visual inspections, interviews and focus
group discussions using semi-structured questioemand monitoring sheets. The questionnaires
and sheets were adapted from previous monitoritigitées by GIZ (Kraft & Rieck, 2011). The
technical information collected covered items ltke conditions of the structure, such as walls,
doors, floors, vaults, doors of the vaults, watavbsting systems, hand washing equipment, stairs,
urine tanks, possible urine pipe blockages, claasi and presence of flies and odours. Interviews
were done with principals, head teachers or persorcharge of the toilets (often agricultural
teachers or other school employees like caretak&ngpils from the age of 12 to 15 were
interviewed with focus group discussions. See Pgend (2012) for more details on the
methodology. This qualitative data related to toileage and management, success of project
implementation, operation and maintenance, utibsabf the UDDT products urine and faecal
matter and information about social and cultursliés.

Figure 21. UDDT unit in Kakichuma Primary Schodlhe han Figure 12. A view inside a UDD

washing tank is on the left side of the toiletacpt on the urir cubicle, Kendu Muslim Second
collection chamber. Behind the toilet cubicle atitation pipe Schoolwith an explanatoryposter ol
can be see the wall, squatting pan with urinati

hole and two holes for faeces leadin
two vaultsthat are used alternately. (
the right corner is a bucket f
dehydration material, which is ash
this case.
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Results and Discussion

Of the 73 primary and secondary schools who redelyBDTs during the EPP only very few
schools are managing them ideally. The set of dehsrlected for this research (in the end nine
schools) were all performing relatively well, buere probably almost the only ones according to
the two former EPP officers. In addition, even thioall these schools were selected on the basis
of good O&M practice, there were still several sbomings on their performance. Figure 1 and 2
show the type of double vault UDDT units used irPEBr the schools. Each school received two
UDDT toilet blocks with each 2 cubicles, in totalcdbicles per school. Each cubicle is located
above two separate faeces vaults as it is typaaUDDTs with double vaults. Unfortunately no
urinals were built except a few exemptions.

Analysisof results

Table 1 summarises the results of the evaluatisisvat the schools. In the beginning of the EPP
project each school received two UDDT toilet bloekth 2 cubicles each. Usually one toilet block
was meant for boys and the other for girls. In saaees also teachers occupied one entire block.
In general the number of UDDT cubicles was insugfit to cater for all pupils. However the aim
of the EPP was to demonstrate UDDTs only and nprdeide sufficient ratio as it was assumed
that schools are responsible to add more cubiblemdelves later on. The recommended ratio of
school toilets, according to the guidelines ofthinistry of Public Health and Sanitation (2005), is
one for 25 girls and one for 30 boys. This wasmathed in all evaluated schools. 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 dealt with separately.

The evaluation shows in general that schools havelgms maintaining the UDDTs correctly and

keeping them functioning. Often the reason foriags facility was a blockage in the urine pipe.

Two schools had built more UDDTs, Kendu Muslim Setary School and Hope and Kindness

(latter self sponsored), indicating that they pmefé them to pit latrines, even though more effort
to maintain UDDTs is needed as compared to commasdyl pit latrines. However the conditions

of the UDDTs varied a lot between the nine schamlen though all the schools were classified as
well-performing according to a basic pre-evaluati®ame general conclusions can be drawn from
the evaluation of the collected data:

* The size of the school: small schools were perfogniietter than big ones.

» Self-sponsored school UDDTs being managed better.

+ Employed grounds man/ cleaner seems to be leadirmetter general condition of the
facilities.

» Schools that have only UDDTs in the school andaldtexisting pit latrines are doing
well.

* The best performing schools showed a good utibzadf urine and faeces in practise. This
connection probably holds true in rural places wiarming, even in schools, is common,
and fertilizers need for improving the crops.

Table 1. Comparison of thetoilets at the monitored schools

School Sizeof Number of General Functioning | Equipment | Functioning | Incharge Proven
the ubDT condition | old pit of the hand of O&M reuse of
school cubiclesin of the latrines ubDT washing? urineor
(pupils) | use ubDT facilities faeces?

facilities

NYANZA PROVINCE

Kendu 400 3 for girls ok yes (8) A Yes, but not | Employed No

Muslim 2 for boys next to the caretaker

Secondary 1 for UDDTs

teachers
Hope and 170 2 for boys very good | no A, LB, TP, Yes, the only | Two Yes, treated



DT 2012

Kindness’ 2 for girls S one with employees | faeces for
1 for soap agriculture
teachers

Kachan 400 2 for boys ok yes (8) A, LB Water tanks,| Health No

Primary 2 for girls no rain water | Club

harvesting

Siany Mixed | 160 2 for girls good yes (2 for LB Yes, a Employed | Yes, urine

Secondary 2 for boys) rainwater grounds for tree
teachers harvesting man planting

system

Radienya 330 2for boys poor yes (4) A, LB No, water Health Yes,

Primary 1for girls tank was Club vegetables
1 for stolen
teachers

WESTERN PROVINCE

Kakichuma | 900 2 for boys poor yes (4) A No No one No, but

Primary 2 for banana
teachers trees

Eldoret 180 1 for boys very good | no A, LB, TP Yes, butno | Employed | yes, urine

Educational 2 for girls rainwater caretakers | for

Centré? harvesting agriculture

Khaimba 900 1 for boys ok yes (10) LB Yes, but Health yes, tree

Primary 1 for girls Club planting
2 for
teachers

Mumias 1400 2 for boys poor yes (20) A® Yes, a water | Health no

Muslim 2 for pump Club

Primary teachers

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

Acceptance, social and cultural aspects

Acceptance and popularity of the UDDTs was higherviewed teachers and pupils appreciated
the design of the UDDTSs, the convenience of usageadsence of odours and flies. UDDTs were
always preferred to pit latrines. UDDTs are aldeisand more reliable to use as there is no danger
of collapsing or sinking, as it has happened inesaases with pit latrines, especially during the
rain seasons. Cultural issues did not seem to fleetimfy acceptance or implementation of the
UDDTs. In some cases pupils were sceptical in thgirming of the implementation, but
convinced in the end, also about utilization oharand faeces. As people are facing noticeable
problems with poor hygiene and sanitation in tleiy-to-day life, cultural issues seemed to have
minor importance.

Challenges

Despite high acceptance and popularity of UDDTsp glroblems were observed. Main issues
were blockages in urine pipes and absence of hasthing facilities or lack of water and soap.
This was also indicated by Wakala and Wycliffe (@0ih addition to the overflow of urine tanks,
misuse by visitors and/or men and occasional l&elsb as dry covering material.

The main challenges and things that need improving:

» Blockages in urine pipes, often leading to cloghmgyUDDT facilities.

* Minor worn outs on the superstructures were obskrmegy. fainted paint as well as broken or
disordered doors and vault doors.

* Hand washing facilities were not always in gooddition. Entire facilities or parts of them
(water tanks, valves or diverting pipes) were tfteromissing. Dry seasons are challenging
for getting the water itself.

* Soap was available only in one of the visited st$hoo

« All the schools had too few UDDTs to cover the momended ratio which led to overload,
quicker untidiness and unsoundness of the faalitie
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» Schools found the stairs of UDDTs the major degigsblem, as small or disabled children,
and also old teachers, find it hard to enter tiletto

» Misuse was often caused by visitors, who were nainteéd to use UDDTSs correctly.

» Keeping gained ecosan and hygiene knowledge andsation in the school despite the
exchange of pupils and teachers is one of the of@lenges, as teachers transfer is common.

» Often schools were depending or relying on the Giplementation team for support and
help in any case of problems after the end of tR® [groject, even though they presented a
strong ownership of their UDDTs during the evaloiasi.

Figure 3 presents an impact chain of the main ebsechallenges and their relations.

teachers in misuse by
charge of visitors
ecosan v
leave the ash in urine
school holes
b 4 &
lack of ecosan | no knowledge > b!ockages in 1 NHEMgPO®?
knowledge what to do pipes
UDDTs closed
or locked Too few UDDTs
Ny x‘ '//

Untidiness of the /. overload of the .| need for more
facilities facilities frequent empting
4 of the urine tanks
3 - . -
Desien problems kl lowering motivation ¥
gnp 4 for maintaining < Extra work load

W for the teachers

No proper handwashing

Insufficient maintenance
l W

diseases 2| Risks for health and environment

Figure 3. Challenges of UDDTs in a chain diagram

Operation and maintenance

One main objective under evaluation in this redearas operation and maintenance of the UDDT
facilities, as it is often the stumbling stone bé tproject sustainability. Common challenge is to
create sufficient methods, incentives and motivafiar maintaining the facilities, keeping them
clean and functioning, managing and sustainingsyfs¢ems. Two different options for organizing
O&M were observed; either an employed caretakesufgls man, cleaner) or students together
with help of their teachers were in charge of degnlitter disposal, small repairs, unblocking the
pipes in case of blockages, provision of ash arg$ipty other activities like emptying the urine
containers and vaults, and utilizing fertilizerstba field.

According to Deegener et al. (2009) the best resae usually reported when at least one full-
time-caretaker is responsible for the facilitiesadeam of caretakers cleaning in shifts. For higge
schools, a minimum of two trained caretakers shboaldivailable to balance cases of illness and
holidays. One other option is that pupils clean tibieets (partly) themselves, but special care,
training and monitoring are needed to secure tloeess. Therefore EPP had provided one day

5
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training for pupils and teachers but actually fhite agree on O&M plans with the schools. The
schools with an employed caretaker responsibleCf&M actually were the best performing

schools in this research thus confirming the casiolu of Deegener. But the fact is that all the
schools cannot afford this, and on the other hamdlving pupils (e.g. via Health Clubs) in the

sanitation projects has several benefits, for exantpaches them to take responsibility and
involves them into important issues of hygiene saitation.

Extent of utilization

Utilization of the UDDT products varied a lot amoting schools. Some schools utilized urine for
tree planting, some for large scale farming. Soofe®als preferred using treated faeces as soll
conditioner for fields. According to many intervied/teachers UDDT products were used on the
school farm, but in practise it did not always sedrto be true. The best performing schools had
large scale agricultural activities (Hope and Kiests, Eldoret Educational Centre, both self-
sponsored), or were utilizing UDDT products in tgdanting (Siany Mixed Secondary School).
These schools valued naturally produced and frediZer highly and considered it as a very
important benefit of the UDDTs. These schools pdotvet visible and felt benefits in practice lead
to good motivation, which leads to deeper engagéraed to continuity. Interestingly these
schools had in common that they employed one oemaretaker for managing O&M and had a
comparatively higher ratio of toilets to pupils thass performing schools.

Keysfor success

In practice factors such as more convenient andehjgtoilets, healthier environment and saved
space on the school yard were the driving factarvaiting the schools to maintain and take care
of their UDDT facilities. The benefits from reusé orine and faecal matter seemed to be
important factors for motivating and engaging tblea®ls initially but this was often perhaps only
the idea in theory and not in practice (see prevjgaragraph). Figure 4 presents the main keys for
success and their relations.

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 UDDTs

This research has identified a wide range of sucfaggors leading to good performance of school
sanitation. Below is a list of key success factehéch uses the indicators of the toilet guidelitye b
WHO/UNICEF (WHO, 2009) as a structure includingeavfadditional criteria.

1. Sufficient toilets are available (accordinghie Kenyan standards)
* It was observed that in bigger schools the 4 ®ile¢re exposed to an overload of users

due to the low total numbers of toilets availalviethe school. Additionally pupils were
interested to use new facilities instead of exgstimes. The overload of facilities led to
quicker untidiness and unsoundness of the fasligig. blockages of urine pipes. On the
contrary the two self-sponsored smaller schoot$Hope and Kindness” and “Eldoret” as
well as Siani Mixed Secondary have a ratio of UDDRd pupils of about 1: 40 which is
close to the recommended standards. Here the adedbfacilities was rarely observed.

6
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In addition to the Kenyan standards the author®meeend to implement also girls
urinals.

2. Toilets are easily accessible
e The access to the toilets was in general sufficiemén though smaller kids and older
persons had problems with climbing the stairs.

3. Toilets provide privacy and security
« Doors had functional locks inside providing privagyere gender separated and located
appropriately.

4. Toilets are appropriate to local conditions

« UDDTs are clearly a better solution consideringlteal environment with (e.g. flooding
or rocky soil)

» Saved space on the school yard due to permanégistoi

* Clean communication and high expectations on theefits of utilization of UDDT
fertilizer in agriculture since subsistence agtiowd is the main income source in rural
Kenya.

* Involvement of surrounding communities

5. Toilets are hygienic to use and easy to clean
« UDDT facilities are more comfortable (no odorsedli no risks of collapsing) compared to
the commonly used pit latrines.

* Hygiene has improved thanks to UDDTs and the iregduidand washing facilities.

6. Toilets must have convenient hand washing fadilitiearby
« Hand washing facilities were attached to toilets gigcement on the urine collection

chamber. When hand washing facilities were firmixed it avoided stealing or
misplacement. However the timely purchase of soapdndwashing, which is crucial for
effectively executing hand washing, was only wisegkin one school.

7. O&M - A cleaning and maintenance routine is peKation
« Employed caretakers have provided the best results

* Schools were able to mobilize resources for repidiacilities

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

8. Affordability of facilities
e Some schools had started to built more UDDT faesditand many would like to do the

same, but the question is finding sufficient furmdiThe provided design by EPP was
meant to promote the technology with attractivelfiess and high quality. However for

schools to replicate the technology it is necessarghowcase low-cost options that are
more affordable to schools and their communities doe still attractive.

+ All schools that have constructed their UDDTs thelwess, thus were toilets could be
afforded, the ownership was high and the performamas comparatively the best. In the
GIZ supported schools with no contribution by tltaol or parents-teachers association
the performance was comparatively lower.
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9. Keeping the knowledge of O&M in the school despeacher exchange
* Several teachers should be trained and in chargenitation

« Provision of a manual or a simple handbook aboatogical sanitation and operation and
maintenance routines should be easily availabtbérschools — this was lacking in the all
schools, but was frequently demanded.

10. Keep additional work load of the teachers atbsl in general low
¢ Reducing O&M tasks of UDDTs by e.g. infiltration @fine might be a good option.

« Employed caretakers take over responsibility (s@etpn O&M)
» Maodification of technical design to reduce urinpgblockages

11. Community involvement through training and aewvesss raising activities

e Involving community was observed as an importantdiafor example in Siany Mixed
Secondary School, where teachers’ committee of cthmunity was supporting the
school and their ecosan project and therefore uh®unding community was also linked
to the ecological sanitation issues, and good tesutre observed. Besides teachers and
pupils all the other stakeholders (caretakers,tarand community members as well as
farmers) should attend to trainings and be involwved ecological sanitation in order to
result in good maintenance and correct treatmeshuéhization of the UDDT products.

In addition the main economic benefits of UDDTghe long run should be underlined for school
administration, as many principals and head teacbensidered UDDTs as an expensive option
compared to traditional sanitation methods, i.elgirines, which do have lower expenses in the
beginning, but, as they last only a relatively shione, the total costs will be higher compared to
UDDTs.

Motivation arrived from success

The success factors lead to appreciation of UDD¥ktheir superiority to pit latrines, which in
turn generates extra motivation to maintain toiletdl. This has also lead to the situation that
schools have gained a good reputation on ecosamriounding communities which they want to
preserve :It was also observed that some teachdrgi@alth Clubs were highly motivated by the
fact that they could take over responsibility oblegical sanitation.

Role of ecosan

The prospect of benefitting UDDT fertilizers in soh farms and surrounding agriculture has
initially led to a high motivation but did not shaavnoticeable effect during the evaluation visits.
In fact most of the 73 schools have not implemetitedeuse of human excreta from UDDTs even
though this was the primary interest at the outééte project (personal communication with GIZ
Kenya).

Reliability of the results

Field researches that are based only on few imesviand observations have limitation of
representative results. Moreover the results floeniterviews should be concerned with a hint of
caution. Teachers wanted perhaps to give a bitptmgitive picture about functioning of their
ecosan systems as the former EPP implementingeoffi@s present. For example utilization of
urine and faeces was not as large scale as theetsaaften claimed. Also condition of the UDDT
facilities did not always support the statementat tthe interviewed teachers gave about the
maintenance. Therefore, the quantitative field ols@ns and the qualitative focus group
discussion with pupils are the firm basis of tlesearch and less the interviews. In order to get a
more realistic overview about the actual situatiorthe field, more research and detective work
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should be done. More specified and detailed questioreferably for a wider range of stakeholders
and focus group discussions carried out by locpées, should be carried out.

Conclusions

In general only a small portion of the construdtHaDTs in 73 schools are performing well. The
10 monitored schools that were expected to manadfjemegre also not performing all very good in
practise. The main challenges originate from variguoblems like the exchange of teachers
leading to disappearance of the UDDT knowledge ftbenschools, overload of the facilities due
to insufficient number of toilets leading to inaect use and untidiness, few technical shortcomings
and lack of ownership by schools. The researchalss shown that certain success factors play
vital role for the sustainability of a school satittn project in rural Kenya. These are (a) sufici
amount of toilets for pupils, (b) affordability dbilet construction by the school (leads to
ownership as shown by self-sponsored schools) @rithé employment of grounds man / cleaners
for regular daily cleaning and operation of thalfaes.

All the involved stakeholders such as schools, Ipugeachers, parents and other community
members as well as local administration have head also seen in practise how ecological
sanitation works and are convinced about its gosglrieew built more UDDT facilities, and many
would like to so as well, but the question of furglremains due to insufficient financial capacities
by schools and the expensive design of the toifetshe aim of the Ecosan Promotion Project was
to promote and introduce ecological sanitation aatdto upscale there is a lack of an enabling
environment to provide interested households, dehaad public institutions with the right
incentives to invest in alternative sanitation solus.

References

CARE, Dubai Cares, Emory University Centre for Globat®¥, IRC, Save the Children, UNICEF, Water Advocates,
Water Aid, Water for People and WHO (2010). Raisgdgan hands. Advancing learning, health and ppgi@n
through WASH in schools. http://www.unicef.org/maffiles/raisingcleanhands_2010.pdf

Deegener, S., Wendland, C., Samwel, A. & Magrief2809). Sustainable and Safe School Sanitalibe.Netherlands,
WECF, Women in Europe for a Common Future. http://wuwnicef.org/media/files/raisingcleanhands_2010.pdf

Kraft, L., Rieck, C. (2011). Urine diversion dehydwat toilets in rural schools, Nyanza, Western attteoprovinces,
Kenya - Case study of SuSanA. Sustainable Sanitatidiiance (SuSanA). http://www.susana.org/lang-
en/library?view=ccbktypeitem&type=2&id=1195.

Ministry of Public Health and Sanitation (2005). tidaal Environmental Sanitation and Hygiene Politiairobi,
Kenya.

Mullegger, E. & Freiberger, E. (2010a). Operatiord anaintenance of sanitation systems in two puibktitutions:
Experiences from Uganda. Sustainable Sanitatioctieea Issue 2. Vienna, Austria, EcoSan Club.
http://www.ecosan.at/ssp/issue-2-operation-maameea/issue-02

Mullegger, E. & Freiberger, E. (2010b). The impade of operation and maintenance — Lessons leamt the ROSA
project.Sustainable Sanitation Practice, Issue 4. Viennafria, EcoSan Club.
http://www.ecosan.at/ssp/issue-04-the-rosa-pragscté-04

Pynnonen (2012). Ecosan in Schools: Post-Evaluatidghe Operation of Urine Diverting Dry Toilets Rural Schools
in Kenya — Factors Affecting their Sustainability.

SWASH+ (2010). http://www.swashplus.org/Documenigifary%20-20SWASH+%20Research%200verview.pdf

Onyango, P., Odhiambo, O. and Oduor, A. R. (2008¢hTiical Guide to Ecosan Promotiddairobi, Kenya, EU-GTZ,
SIDA. http://lwww.susana.org/lang-en/library?viewbktypeitem&type=2&id=710

Tilley, E., Lithi, C. and Morel, A. (2008). Compendi of Sanitation Systems and TechnologiBsibendorf,
Switzerland, Swiss Federal Institute of AquaticeBcieand Technology (Eawag).
http://www.wsscc.org/sites/default/files/publicatsdWSSCC_Compendium_of_Sanitation_Sys_and_Tech_2{f08.p



DT 2012

Wakala, M. & Osumba, W. (2010). Status UDDTs at ec®ld schools in Western Province.
http://ecosankenya.blogspot.de/2010/12/status-tateishools-in-western.html and Follow up of UDD@s schools
http://ecosankenya.blogspot.de/2010/12/follow-urddits-at-schools.html

WHO  (2004). Water, Sanitation  and Hygiene  Links  toHealth. Facts and Figures.
http://www.who.int/water_sanitation_health/factsfigs2005.pdf.

10



