
I

0

0

321.o 99LC

• a

~

• • • •• • • S• •ISI••S S S

xplorirtg Optionsfor a Better __

ORKSHOP
EPORT _

I ~
o~c~

~i~I.}•: IPT V



This is an original report compiled from discussions and decisions at the
Ecological Sanitation Workshop

Ms Regina C. Faul-Doyle wrote this report and provided the graphic design
under the review of the Ecological Sanitation Workshop Facilitation Team

and designated focal persons.

For additional copies of this report or more information about
ecological sanitation, please contact

Mr David Proudloot, Director
Mvuramanzi Trust, Box MR 103, Marlborough, Harare, Zimbabwe

telephone/fax (263-4) 3005 I I, e-Mail mvuranian@harare africa corn

/‘



ECOIO9 k~Qt
&U~2i~cQtiot~
Exploring Options
for a Better Future
WORKSHOP
REPORT

Ll~RARyIACP0 Box 93190, 2509 AD THE HAGUE
Tei : +31 70 30 689 80
Fax:+31 70 35 899 64

BARCODE: ~

~2i.b

October 2 - 6, 1999
Harare, Zimbabwe



owi~d~~
•......S...S

TheEcologicalSanitationWorkshopTeamwishesto thankall individu-
als,organisations,donorsandgovernmentswhomadethis workshopa
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Wehaveaproblemwith sanitation:it is estimatedthatfully halfofthe
world’s 6 billion inhabitantsdo nothaveaccessto it andmanydonot
practicegoodhygienebehaviours.Wehaveaproblemwith uncontained,
unsafeandunrecycledhumanfaeceswhichare“shared”frompersonto
personthroughpersonalcontact,water,foodortheenvironment.Faeces
contaminatedwith harmfulliving organismsendupstuntingandkilling
children,makingpeopleill, over-burdeningwomenandgirls,causinglossof
income,damagingtheenvironmentandholdingbacknationaldevelopment.

Ecologicalsanitationisanemergingoptionwith greatpromisefor solving
Africa’s sanitationproblems.Ithaslogicallinkagestoagriculture,forestry,
incomegeneration,wastemanagement,theenvironmentandmanyother
sectorsbeyondthe“traditional”healthandhygieneaspectsusedto “sell”
sanitation.Combinedwith socialandculturalsensitivitytouserneeds;with
participatoryapproachesforcommunitiestoidentifyproblems,analysethem
andtakeaction;andsupportedby localandregionalnetworksto strengthen
informationexchangeandresourcemobilisation,ecologicalsanitationmay
verywell revolutionisethis field.

Wetakepleasurein sharingtheseproceedingsofthefirst Pan-African
meetingonthis subject.Wehopeit will stimulateyourinterestandinvolve-
mentin ecologicalsanitation.Forthosealreadyworkingin thisarea,we
hopethat theissuesraisedbytheparticipantsfrom 19 countrieshelpguide
youin holisticplanningandimplementationofpracticalprogrammingand
research.

ffi~ciu
o~~ci~oo~t Z~wicM

Executive Senior Regional
DirectOr Regional Advisor Adviser
Mvuramanzl Trust Sanitation Protection of
ZimbabWe & Hygiene Human Environment

Policy and WHO/AFRO
Programming
UNICEF
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I. Human safetyis of foremost
importance in ecologicalsanitation
technologiesand approaches.
It couldnotbeoveremphasisedthatwhateverecologicalsanitationtechnol-
ogy orprocessisusedthatit mustminimiseriskofdisease.Therefore
althoughthereexistawealthofstudieson pathogendestruction,for ethical
andadvocacyreasons eachcountryoughtto re-examinetheevidenceand/or
pursueoriginal appliedresearch.This shouldbedonein thecontextoftheir
owncultural,physicalandclimaticsituationto satisfyusers,guardiansof
public healthandgovernmentofthesafetyofecologicalsanitation.

2. Ecologicalsanitation has
great potential for synergyin
linking different sectorsfor common goals.
Ecologicalsanitationcouldhelpexpanddevelopmentaleffortsfor the
peopleofAfricaby connectingsanitation,health,water,gender,hygiene,
agriculture,forestry,horticulture,foodsecurity,nutrition, incomegeneration
andenvironmentprogramming.Thereforeweadvocateinvolving aswidea
variety ofsectoralpartnersin advocacy,research,costsharingandpro-
gramming.

3. People’sacceptanceof ecological
sanitation takes precedenceover
technologiesand methods.
Althoughtechnologyis alsocritical to acceptability,people’sfeelings,and
attitudes,culturalandgendersensitivities,currentpracticesandknowledge
shouldbein theforefrontofprogramming.Thereforeparticipatoryap-
proaches(suchasParticipatoryHygieneandSanitationforTransformation)
oughtto beusedtoimplementecologicalsanitation.

These issues resulted
from field trips, group
work,
presentations and
deliberations of 97
participants from
~ngola, Cote d’lvoire,
Ethiopia, Gabon,
Ghana, Kenya, Malawi,
Mozambique, Rwanda,
South
~frica, Swaziland,
Sudan, Sweden,
Tanzania, Togo,
Uganda, the United
States of ~merica,
Zambia and
Zimbabwe.

Participants ranged
from a few more
knowledgeable people
with field experience,
to several new
pioneers
beginning their own
pilots, to the majority
who had never seen or
heard of ecological
sanitation before

Special thanks and
congratulations are due
to Zimbabwe for its
courage in
inviting so many
outsiders to scrutinise
their projects In turn
thanks go to the
participants for their
constructive criticism
and exchange of
experience.

EcologicalSanitationWorkshopReport I



4. A variety of innovative ecological
sanitation technologiesare already in use
in Africa, but there is room for more adaptation.
WehaveintroducedECOSANs,arborloos,fossaaltemas,double-vaulted
chambers,“thunderbox” collectionbuckets,urinediverters(collectionand
soakaways),modifiedBlair/VIPs, tippy taps,skyloos,jericanurinals,
sanplatsandothers,all ofwhichenjoyvaryingsuccessamongusersunder
certaincircumstances.Thereis roomformoreandimprovedtechnologies
particularlyto addresswomen’sspecificneeds(for privacy, seattype,
personalhygiene,separationofurine/ menses)andchildren’sspecific
needs(for sizeandheightof seat/pedestal/urinal,closenessto home,
availablelight). And althoughtheissueof costhasbeenaddressedadmira-
bly in mostcases,moreideasfor cost-savingandsharingarestill welcome.
Weurgecontinuedadaptation,experimentationandinnovationalongwith
documentationofuptake,acceptabilityanduseunderspecifiedconditions,
with detailson relativecostsandtechnicalsustainabilityandreplicabifity.

5. There is great variation in technologies,
purposesand “successes”amongcountries
piloting ecologicalsanitation in Africa.
Zimbabweis usingavarietyoftechnologiesandapproachesto address
differenteconomicandsocio-culturalneedsin rural,pen-urbanandschool
settings,buthasonlyrecentlybegunpilot projects.Ethiopiais recognisedas
havingthelongesthistoryofresearchanddevelopmentfor re-useofre-
sourcesin urbanandruralagriculture,buthaveyetto implementwide-scale
communityprojects.SouthAfrica isdoingvaluableworkin technological
adaptationandpathogendestructionbuthasalsoyetto go to scale.Kenyais
addressingurgentperi-urbanhigh-densitysanitationproblemsbutis at
small-pilotstage.Thereforeweencouragecontinuedexperimentation,
innovation,andexpansionofresearch,developmentandprogrammingin
orderto replicateecologicalsanitationon a widerbasis.

6. Peoplein Africa havenot readily taken up
improved sanitation and hygienebehaviourssolelyon
the promise of improved health, but respond enthu-
siastically to the “bonuses” offered by someecologi-
cal sanitation systems.
Individuals,communitiesandthecommercialsectorseemreadyto “buy”
ecologicalsanitationbecauseit “rewards” themwith afreesourceof
fertiliser,increasedcrop/plantproduction,cash,orconveniencein addition
tosolvinghealth,sanitation,hygieneorwasteproblems.Thereforeit may
beappropriateto emphasiseperceivedbenefitsin advocacyandpromotion
while alsoprovidinghealthinformationfromcasestudiesandresearch
resultssothatpeoplecanbettermakeinformedchoices.

2 2 -6 October1999/HarareI Zimbabwe



7. The nutritive valueof human products
is a pressinginformation and researchissue.
Along with continuedresearchonhumansafetyweurgentlyneedto know
moreaboutthenutritivevaluesofurineandfecalmatter.Thereforeweurge
researchandexchangeofexperienceonthisissue.Weneedtoknowabout
its suitabilityin Africafor differentplants,underdifferentsoil andclimactic
conditionsandhowtheycompareto commerciallyproducedfertilisers.We
needto knowhow bestto applyurineto maximisefertiliser,microelement
andmicronutrientvaluesandmoreaboutthesoil conditionmgbenefitsof
compostedfaeces.Weneedto beableto fill knowledgegapsby either
tappingexistingresourcesorcarrymgoutoriginalresearch.

8. Water is necessary
to anyecologicalsanitation system.
Whetherits objectivesareto improvehealth,hygieneorsanitation,to solve
problemsin humanwastedisposal,to supplementagriculture,forestryor
horticultureorto generateincome,ecologicalsanitationdependson a
reliablesupplyofwaterto enablehygiene(handwashing,foodpreparation)
and/orirrigation.Thereforelinkagesshouldbemadeto watersupplywhen
implementingecologicalsanitation.

9. The definition of ecologicalsanitation
is not “set in stone”.
Althoughit wasanticipatedthattheissueofa definitionwouldcreateheated
debate,humanandtechnologicalissueswereclearlyofmoreimportance.
Participantsseemedto understandintuitively whatit meantandno onewas
heldbackby nothavingastrictdefinition. It wasagreedin principle that
“ecologicalsanitation”shouldhavesomethingtodo with managinghuman
excretaand/orurineatminimumrisk to humanandenvironmentalhealth.It
mayormaynotreuseorrecyclehumanresourcesandit mayormaynotbe
connectedto agriculturalsystems,sothat technologiesvary.Thereforeit is
recommendedthat thedefinitionremainflexible torespondtodifferent
cultural,socio-economic,progranirningandfundingneeds.

EcologicalSanitationWorkshopReport 3
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The purpose of this
workshop was to bring

together
persons from across
~frica to exchange

ideas and learn from
each other about

tested, experimental
and emerging

technologies, social
and scientific

methodologies,
processes, research and
innovations in the field

of ecological sanita-
tion.

i~lthoughthere have
been workshops on

ecological sanitation in
Sweden, the United

States, Latin ~\merica
and perhaps elsewhere,

as far as is known this
is the first time that
such a meeting was

being held to focus on
the Pan-i~\frican

experience.

oc~io~
.......

Background
It waswellknownthatEthiopiahashadthelongesthistoryof
experimentationandresearchin ecologicalsanitationontheContinentand
for this reasonit wasthelogicalfirst choiceofvenue.However,it
happenedthat threeotherworkshopsrelatedtothewaterandsanitation
sectorwerealreadyscheduledfor Zimbabweataboutthesametime.
Regionalworkshopsfor ParticipatoryHygiene& Sanitationfor
TransformationandtheAfrica2000Networking& Co-ordinationfor Water
andSanitationmeetingsweresetto takeplacein Hararein lateSeptember/
earlyOctober1999whilsttheInternationalTrainingNetworkfor Water&
WasteManagementwasto follow in Kadoma.Thereforein theinterestof
cost-savingandsharing,to alleviatetravelfatigueofparticipantswho
would be attendingseveralorall eventsandto maximiseandcross-fertilise
eachotherwith ideasfornetworking,linkagesandthewaysforward,
Hararewasselectedastheplaceto gather.

A slightdisadvantagein Zimbabwewasthatnoneoftheecological
sanitationprojectsorprogrammes(research,developmentorcommunity
intervention),werebeyondtheexperimentalstages.However,the
advantagewasthatthereweresuchavariety ofpilotsavailableandthey
wereall runby open-mindedandgenerousfamilies,communities,schools,
field workersandsupportstaffwhowerewilling to let outsidersexamine
theirworks-in-progress.

Rationale for the agenda
Realisingthat theveryconceptaswell asthepracticalfunctioningof

ecologicalsanitationwould besomethingquitenewformostofthe
participants,andrecognisingthat“seeingisbelieving”,thebulkofthetime
wasspentin touringpilot projects.A briefoverviewofEthiopiaand
ZimbabweCountryexperienceswasgivenafterregistration.Thenthreeand
ahalfdaysweredevotedtovisiting differentplacesup countryby bus.
Duringthefield trips,structuredsmallgroupwork wasorganisedsothat
participantscouldexchangeexperiencesandaskabouttechnological,
social,healthandhygieneaspectsof theprojectsandecologicalsanitation
in general.It alsoprovidedanopportunityforZimbabwe’scommunity
projectstakeholdersto gatherconstructivefeedback.

Thefmal daywasspentreviewingcasestudies,researchproposalsand
additionalcountrypresentationswith in-depthdiscussionsabouttheseand
thefield trips.At this stagetheecologicalsanitationplayingfield was
consideredto beabit morelevelbetweenexperiencedandnon-
experiencedparticipantsandeveryonewasableto contributeto emerging
issues(asseenin the“ExecutiveSummary”)andin definingtheway
forwardforecologicalsanitationin Africa (see”Outcomes”).

4 2 -6 October1999/HararelZirnhabwe



In additionto sharingexperiencesin participatoryapproachesandupdating
countrylevelworkplans,themainpurposeofthisworkshopwasto allow
participantsto review,amendandendorsethecreationofaPAH&S/
PHASTRegionalSupportNetworkasproposedlatelastyear.ThisNet-
work is mtendedto bolsterlocalandregionalinstitutionalcapacityfor
sanitationandhygienein Sub-SaharanAfrica. A ParticipatoryTaskForce
forHygiene& SanitationTransformationin Africa (PTF-A)wasestab-
lishedto directaPHASTNetwork(whichwasagreedto in principle).
ManyoftheNetworkmemberswerealsoparticipantsoftheEcological
Sanitationworkshop,helpingto establishlinks accelerateprogramming,
collaborativeresearchandco-ordinationbetweenthe two fields.

i~ novel part of the
field trip was the
request to have
participants make a
small voluntary
donation to the
development fund of
each of the
communities that were
visited This simple
gesture was intended
to encourage local
mobilisation and in
some small way
recompense the
communities for their
time and hard work in
organising the visits.

Africa 2000: Networking
& Co-ordination Workshop
Thepurposeofthisworkshopwasto exchangeAfricancountry-level
experiencein establishingeffectivemechanismsfor intersectoralcollabora-
tionandco-ordinationforenvironmentalsanitation, hygieneandwater
supply. It’s objectivesincludedtheestablishmentofmoreeffectivenet-
workingandco-ordination,particularlythroughInternationalTraining
Networks(ITNs) andResourceCentresin supportofNationalandsub-
nationaleffortsto accelerateandsustainprogrammedevelopmentand
researchin thesector.To supportthis, gapswereidentified, aRegional
PlanofAction wasdevelopedandparticipantsassistedin thereviewof
Africa 2000WHO/AfroGuidelinesforCo-ordinationandNetworking.
Particularemphasiswasplacedon strengtheningpartnershipswith UN
agencies(suchasWHO,UNICEF,UNDP,WorldBankandothers)and
Regionalinstitutions(suchasSADC,OAU, ECAandothers)andtheAfrica
WorkingGroupoftheCollaborativeCouncil.Again,manyparticipantshad
attendedthePHASTandecologicalsanitationworkshopsensuringthatthis
widerNetworkwill facilitatePan-Africandialogueanddecision-makingon
ecologicalsanitation.

PHAST Regional Workshop

EcologicalSanitationWorkshopReport 5



Extract from remarks
given by The

Honourable Minister of
Health & Child Wel-

fare, Zimbabwe
to Officially Open

the PHfr~ST,
Ecological Sanitation
and ,~frica2000 Net-

working &
Co - ordination

Workshops,
September 29, I 999

~v. Ti~off~~
Honourable

Minister of Health &
Child Welfare

Harare, Zimbabwe

C~QU~~i~1~iki~ciot~i
......

“Countriesthroughouttheglobefacecontinuedandescalatingchallengesin
implementing,managingandsustaininghygieneandsanitationprogrammes.
But thepictureis growingevermorecritical for wein thedeveloping
world.Populationgrowth,decliningeconomies,epidemicsandnaturaland
man-madedisastershaveputtremendouspressureon ourscarceresources.
Changesin socio-economicstructuresandhumansettlementpatternsare
havingsignificant,detrimentalimpactsonourabilitiestorespondto, much
lesskeepupwith ourpeople’sneeds.

Tenyearsago,theUnitedNationsGeneralAssemblydeclared1981 to
1990asthe“Decadefor WaterandSanitation”in aneffort to escalate
programmingfortheunderservedpopulationsoftheworld.Tenyearson,
andatthethresholdofthenextMillennium,ourproblemsarenotonly
unresolvedbuthavegrownin numberandscope.By lastyear,morethan3
billion ofourfellow humanbeingsstill hadno accessto basicsanitation.
And over60 percentofthosebillions arein Africa.

Coverageis only oneaspectofthesituation:it isestimatedthatover60per
centofsanitationfacilities in existencearenotoperationalatanygiven
time. Poorhygienepracticescontinuetocontributeto thedeathofover3
million childrenayear.Water-washedandwater-bornediseasesallow
malaria,diarrhoeas,scabies,eyeinfectionsandbilharziato particularly
plagueourchildrenandwomen.Theneedis thereforegreaterthaneverto
developandactuponstrategies,policies,researchandprogrammesto deal
with presentandfuturechallengesin hygieneandsanitation

EcologicalSanitation,[goes]handinhandwith PHASTin improving
approachesandtechnologiesfor hygieneandsanitation.Ecologicalsanita-
tion is anyprocessthatprotectshumanhealth,doesnotpollute,re-uses
urineand/orfaecesandreduceswaterwaste.It is apromisingsolutionfor
ourRegionin that it hasthepotentialto helpussolvecritical problemsin
sanitationaswell asfoodsecurityandproduction,incomegeneration,
agriculture,forestryandenvironmentalpollution.

Severalexamplesofecologicalsanitationtechnologiesandapproachesas
usedin Zimbabwewill beseenonfield tripsduringtheupcomingwork-
shop.Wetrustthatourvisiting colleaguesfromSouthAfrica,Ethiopia,
Kenyaandothercountrieswhereecologicalsanitationhasalsobegun,will
sharetheirexperienceswith us.Thesecollectiveexperiences,in additionto
discussionsaboutecologicalsanitationaspractisedelsewhere,will hope-
fully inspireothersto pilot thisimportantinitiative. It is ouraimtohave
everyonehelpadvanceecologicalsanitationthroughappliedresearchon

- humansafetyandpathogendestruction,fertiliservalues,socialacceptance
andothertopics.It is alsoouraimto ensurethatwhatyoudevelopis
culturallyandsociallyacceptable,gendersensitiveandcomplimentaryto
existingapproaches.

6 2 - 6 October1999/Harare/ Zimbabwe
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Hatcliffe Holding Camp:

A High Density Urban Area
Mr. EphraimChimunde,MvuramanziTrustTechnicalLeaderprovided
backgroundinformationon Hatcliffe. “Whenpeopleweremovedherethey
wereprovidedcommunaltoiletsby thegovernment.Thesewereproblem-
atic becausetheyweren’tmaintainedandmostare nowblockedup.
Latrinesseenon the tour were built by individualfamilies — simpletwin
pit compostingtypeswithoutvents.Theseare appropriatefor single
ownershipbut astheprojectspreadsit is anticipatedthatmaintenance
mightnot alwaysbeasgood. Thereforethenextstagewill be to build
compostinglatrineswith ventpipes,particularly for schools.”

Highlights of the
Field Trip

Suggested
Improvements

Lessons for the
Region

Questions

The project is
highly subsidised

Community inputs
need to be
increased to ensure
sustainability and
replicability

Solutions can
certainly be sorted
out if funding is
adequate

Can the people
themselves
replicate these
latnnes?

Complete structure
costs approx.
Z$4,000

Reduce costs by
using materials
which people can
provide

Can people with
informal incomes
afford these types
of latrines’?

They are an ideal
solution to the
existing problem

Maybe there is a
need for two slabs
to be in place at
once

It is possible to
address sanitation
cnses in informal
settlements in an
effective way

Are the people
themselves going to
empty the latrine
contents for re-use?

Pedestal seats may
be too high to use
by children

Put a lid to ensure
that children use
the toilet easily

Environmentally
adaptable structures
are better

How available are
ashes’? What are
the alternative
absorbents
available?

The superstructures
are very suitable
for the
environment
The technology
used seemed to be
an acceptable
option and standard

Individual family
units are preferable
to communal
latrines by
communIties

Are the people
happy to accept
this technology?
Were there any
other options given
to them?

There is a concern
that the pits may
fill up as the water
table goes up

Increase the depth,
width and length of
the pit but maintain
the slab size

The soil structure
and profile are
important factors in
technology choices

Group I:
Technological Issues

Mr Chimunde further
explained to
participants on the
Hatclicliffe tour that

“The plan for the
current latrines is to
use one of the two pit
for 5 to 6 months
then move the slab
over to the second
pit The programmeis
now only into its first
1-1/2 months.
Mvuramanzi Trust
would not have been
able to implement
such a large scale
project if the
communityitself had
not done the
implementation
The peoplefirst
formed their own
Development
Committeewhose
memberscame
forward to guide
participants

EcologicalSanitationWorkshopReport 7’



Group 2:
Community

& Social Issues

,~\fterthe tour,
participants worked

in small groups to
make an analysis of
what they had seen

Because of a shortage
of time they decided

to debrief the next
day but before

leaving gave Hatcliffe
Exchange &

Community Develop-
ment Project Z$800

via Mr John Odolon
of Uganda who gave

thanks to the
comm u n i ty.

The next day, the
Executive Director of

Mvuramanzi Trust
called attention to
the fact that some

participants had
taken a rather

aggressive attitude
towards the

community on the
visit

They were reminded
that this was not

good behaviour and
did not accord with
the rules of PH~~ST!

Highlights Social
Observations

Problems Questions

Strong community
participation, use
of PRA tools (e.g.
mapping). People
can identify their
own problems.

The society is
cohesive and well
structured.

Community said
there is prevalence
of diseases, which
is why the
community asked
for help with a
clinic

Why is there no
permanency about
the latrines? Only a
meter deep which
is suitable for
emergency setting

Training included
not only the
technological side
but also leadership
skills.

Problems are
complex and great;
needs urgent action

There is still a
problem with
inadequate water
supply

Are latnnes
affordable
especially using
treated wood and
cement?

Project
multi-sectoral:
involves
government,
Mvuramanzi Trust,
IPA, World Vision
Intl and SCF

Need to add
latrines for the
schools and clinic,

Sanitation facilities
are still inadequate

What about
climatic
considerations (in 6
months it will be
the rainy season)’?

There is a high
demand for water
provision as well
as toilet facilities

Did not observe
any malnourished
children though
people said they
were there

Not sure of attitude
to accept faecal
matter as vegetable
manure 1 user
won~allow
children near it,
scared about using
it without gloves.

Will it be possible
to control a disease
outbreak (such as
cholera)’?

There is a lot of
innovation on the
part of the
community
especially in ways
to wash hands.

Potential danger of
young children
contacting diseases
from latrines?
People mentioned a
lot of diarrhoeal
diseases.

2 -6 October1999/Harare/ Zimbabwe



Group 3:
Health
& Hygiene Issues

David Proudfoot
clarified the

permanency” issue
by saying that
Hatcliffe is a
“holding camp” and
the question of
permanency has been
going on for seven
years
The government
doesn’t want to let
families have
ownership because as
far as they are
concerned this is
purely temporary
~ an NGO working
with government
Mvuramanzi has had
to make sure nothing
had the air of
permanency to avoid
confrontation and
keep everything
above board. This is a
parameter, which has
guided the choice of
technology. Rural
people in rural areas
have more flexibility.

Highlights Observations Lessons for Region Questions

People’s use of
toilet paper was
remarkable
newspaper also
used (which both
go into the pit)

Common diseases:
- upper respiratory
diseases due to
poor ventilation,
use of polluting
fuels in homes
-Skin rashes due to
washing clothes in
polluted water
from nearby stream
-No mention of
diarrhoeas
-too early to assess
health impact of
ecosan

Technology
(alternative
ecological
sanitation designs)
is as hygienic as
other pit latrine
technologies.

Composting system
seemed hazardous.
-concerned about
use on fields or
trees after 6
months, what of
ascans eggs?
-is aerobic
digestion possible
in shallow pits?
-average of 6 users
per pit/family?
-safe to empty with
shovel then put in
garden?

Hygiene education
v. effective/good-
womerVchrldren
wash hands after
defecation using
water (no soap or
ashes)
-impressed by
women who said
knew how to break
route oral- faecal
disease
transmission

Ash (from
households using
fuel wood) and soil
are used in latrines
to reduce smell

People accept the
use of human
waste. -they say
can even buy “it’
from city council
so it must be safe
-people believe 6
months retention
time OK for germ
safety as told
butwe have doubts
(is it safe)’?

People said that
before they had to
use communal
toilets or bush and
are happier with
family latrines

Slabs are able to be
made locally;
pedestals are also
able to be made but
are expensive

Soakaways used for
wastewater: how
healthy is runoff in
gardens?

Women say they
clean their toilets
every morning

Some toilets locked
to prevent other
than family from
using

Can people use ash
if they cant afford
soap?

Problem with
pedestals: small
children not able to
use them as they
can tip back into
seat

EcologicalSanitationWorkshopReport 9



Group 4:
Reuseof Human

Resources

Before they built their
own ecological

sanitation toilets, the
people of Hatcliffe

used to put their
“stuff” in plastic

bags at night and
throw them down the
communal latrines in

the day This was
because there were

no lights and the
latrines were far from

the houses. This
made communal

latrines both
dangerous

(particularly for
women and children)

and inconvenient.

The plastic bags
thrown in the latrines

would stuff up the
pumps used to empty
them, so that now no

company would
empty the communal

latrine pits~

Highlights Suggested
improvements

Lessons for the
Region

Questions

Water reuse is
encouraged as from
hand washing and
to water flowers
and plants

Weakness in re-use
of hand pumps
runoff. concerned
about stagnant
water. Could this
be reused?

Use of aslVsoil
effective in
controlling flies
and smell.

Is the project
sustainable in view
of such subsidised
funding?

School latnne full
after 2 months; a
series approach
was used of 4 pits,
rotating from 1
through 4 then
returning to the
first.

Confusion over
arborloo concept’
planting trees does
not seem
appropriate for
settlement
conditions

The technology is
appropnate for
limited, small
spaces

Are there future
plans to shift cost
sharing ratio? It
looked like a lot
more input from
the project, not
from community.

The community
appear to consent
to try to use
technology use the
human faecal
matter process
(though one drunk
man said “we only
use animal waste”

Urine has not yet
been separated.

Ideal for
institutions such as
schools
-potential for
projects (to plant
trees using human
excret~/urine)

Were the people
involved in the
re-use design? Do
they want it over
other designs or
were they given
any choices’?

Effectiveness of
ashes to control
flies observed even
if not our mandate.

Institutions such as
schools can be used
to reach a
vulnerable target
group.

Technology does
not clarify: any
intent to reuse
products from
mixed pedestals’?

Mr. EphraimChimundeansweredthequestionofwhethertheHatcliffe
DevelopmentCommitteecouldtakeovermaintenanceofthecommunal
latrines.Heexplainedthatmaintenanceis controlledbytheMinistry of
LocalGovernment,notthecommunity.Ministiy wasdiggingnewpitsand
rebuildingtheold ones,buttherearetoomanylatrinesforthemto maintain.
With familiesowningtheirownlatrines,thereisbettermaintenance,privacy,
safetyandconvenience.

:i-~,

10 2 - 6 October1999/Harare/ Zimbabwe



~i~1cjThp~i~2Zi c~w’e~:~ 2
...........

Musimboti: EcoEd Trust
Experimental Farm
Mr. JimLathamexplainedthat“Ecological sanitationisbeingrediscov-
ered,particularly by countriesin theNorth andWest.It hasbeen
practisedfor mostofhumanhistory,particularly in the Orient in
China, KoreaandJapan.In theWesttherecyclingofhumanand
animal excretaandhouseholdgarbagebackinto thesoil wasa com-
monpracticeon Europeanfarmsup to and including theSecondWorld
War~After theWarchemicalfertiliserspioneeredearlier in thecentury
werevigorouslymarketed.N,P,K(Nitrogen,PhosphatesandPotas-
sium) werecheap,easyto transportandapplychemicalingredientsfor
fertiliser meantto increaseproductivity- theso-calledGreenrevolu-
tion of the 1940’sand ‘50s. HoweverproponentsofN,P,Kfail to take
into accountthatsoils aremorethan chemicals- healthyplantgrowth
dependson a rich mixofmicro-organicactivity andimportantassocia-
tions betweensoil andplant.”

Mr. Lathamwasraisedon afarmwhere“naturalfarming” waspractised.
Thisincludedcompostinghumanfaecesandurinetogetherwith otheranimal
manure,householdscraps,vegetable“wastes”,grass,etc.producinga
steadyoutputofcompostcoveringsometwo acresto fertifisethefarm.
Todayfourthgenerationfamily memberslive atMusimbotiandeatfood
grownonsoilscompostedin thissameway.

As wasto beseenon thefieldtrip, varioustypesofecologicalsanitation
priviesarein dailyusebyfamily membersandstaffatMusimboti.These
rangefrom pedestalseatsandurineseparatorsoverenclosedchambers,
through“thunderboxes”(commodeswith strawlined buckets)todouble-
chamber“Blair compostlatrines”,to Arborlooshallowpit latrines,first
namedandusedatMusimboti.Thecommonfactorlinking themall is the
returnoftheproductto thesoil. A strongemphasisis placedon additionof
lime, woodash,topsoil,leafmouldoralreadycompostedmaterialto the
chambersasbothacoveringandasamediumto encouragemicro-organic
activity leadingto composthig.Compostingisseenasanintermediarystage.

Homexis awordcoinedbyJimLathamandPeterMorgantodescribe
human“wastes”includingfaeces,urine,kitchengarbageandanimalmanure.
It is shortfor“homosapiensexcreta”or“ex” /“out of’ thehome”.
CompostismadeusingtheIndoremethodwhereanimalandvegetable
productsaremixedin layersto producetheconsiderableheatnecessaryfor
aerobicdecomposition.EcoEdbelievesthismaydestroymostpathogensas
in pasteursatlon.

The EcoEd (Ecological
Education) Resource
Centre is located on
Musimboti, Latham
Family property.
Mr. jim Latham, Resi-
dent Director of [coEd
is an applied Social
Scientist or “Human
Systems Ecologist”.

EcoEd Trust focuses on
research and develop-
ment in
Corn rn unity-Based
Management of
Natural Resources,
project identification
and situation
analyses, using
participant observa-
tion, PR,1~, RRPi and
adaptive management
techniques EcoEd is
particularly
concerned with the
development of appro-
priate technologies
that reinforce organic,
natural farming and
“closed loop” ecologi-
cally sustainable
system approaches

[coEd defines
ecological sanitation as
a method of safely
returning so-called
human “wastes” to the
soil and to the cycle of
life’ birth - growth -

death - decay -

(re)birth.
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NOTE: because of a
shortage of time,

participants did not
do group work for

Musimboti or Ethel.
~ donation from
participants was

given to Ethel Com-
munity through the

EcoEd Trust

Musimbotiwasonceanareaofrocky landwith little ornotopsoil.It has
beentransformedintoahealthyvegetablegardenandfruit orchard.This
wasplannedusing“permaculture”andis nowasustainable,fertile and
productiveplotcontributingto theself-provisioningneedsofthefamilyand
staff.

Forecologicalsanitationto beeffectiveaspartofthenutrition/lifecycle(or
foodloop) it isnecessaryfor theconcept,technologyandmanagementto
beculturallyacceptabletothepeoplewhouseit. It shouldconformto their
worldvieworcosmic-visionandbepartofasustainableoverallsystem.This
is moreimportantthanthesizeorshapeortypeoflatrine.

Ethel: abandoned Mining Community
Mr. LathamexplainedthatEthelisanold“high-density”mineworkers
village,abandonedby alargecompanywhenthenearby asbestosmine
closed.It is onabadlydegradedfarmwhichwasstrip-minedfor chrome
andis nowownedprivatelybyFeochTrust.Feochhavepurchasedtheland
to developasalow-densityresidentialareaandnatureconservancy.It has
passedthemanagementofEthelto Eco-Edbutprovidesassistancewith
repairsandmamtenanceofhousing.

Ethelisnowinhabitedby small-scaleminerswhoworkfor co-operatives
andagrowingnumberofself-employedsemi-skilledworkers(builders,
carpentersandcraftsmen)all ofwhomarepoor.Prior to theinterventionof
FeochandEcoEdTrusts,thepeopleEthelhadnolandfor vegetable
gardens,nowaterandno sanitation.Theirpriority needwasforsanitation
butwith limited funding,Eco-Edcouldonly affordtohelppeoplebuild
arborloos,whichneedonlycementfor slabs.SubsequenthelpfromSave
theChildren(UK) enabledeveryhouseholdin Ethelto haveitsownprivy.
Thetoiletsareusedfor defecationaswellasall disposingofhousehold
residuesand“rubbish”,helpingtomakeEthelspotlesslyclean.Fruittrees
havebeenplantedin theholesalreadyfilled by daily use.

By arrangementwith FeochTrustanareacloseto anearbyperennialsprmg
hasbeenset-asideforvegetablegardensandastarthasbeenmadeto-
wardsself-provisioning.Waterfrom aboreholeis nowpumpedto areser-
voir abovethevifiagefromwhereit gravitatestostandpipesservingthe
houses.
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Nyagande: Rural Communal Lands

Highlights!
observations

Suggested
improvements

Lessons
for the Region

Questions

Beneficiaries seem
convinced, positive

Hygiene aspect
needs more
emphasis

A lot of discussion
in community
regarding safety of
pathogen
destruction Would
use manure for
fruits but not
vegetables

Cultural issues: is
there acceptance7
Purpose of ash in
the pit and how it
should be handled~

Vegetables and
crops grown using
rain water only

Need to address
concern about
handling of urine

Piloting relatively
new: results need
documenting,
dissemination
regionally

Handling of faecal
matter a question

Cow dung is not
used

Sting of latrine?
Who decides and
why?

Highlights!
observations

Suggested
improvements

Lessons for the
Region

Questions

Deliberate use of
Blair latrine
problematic
because of lack of
light, but people
trust design so it is
used

Lack of extension
support for
agriculture: link
between latrine!
garden needed for
school
latrine/garden

Families want
proof its safe to
eat produce. Want
tests from Ministry
of Agriculture
Positive sign to
want proof (bitt
still eating
produce).

Put amount of
fertiliser in
perspective:
amount relatively
small. Enough to
grow all required
food?

Farmer unsure
which plants
benefit more from
urine: link to
agricultural
support.

Would smell of
garden deter
farmers from using
human fertilizer7

Families hesitant
about children
handling faecal
matter: need more
involvement,

Could having large
urinal in one room
reduce cost of
having urinal in
each chamber?

Group 1:
Health &
Hygiene Issues

Nyagande is a
community on rural
communal land
populated by
subsistence farmers.
Mvuramanzi Trust has
helped families build
single vaulted, urine
diverting composting
pit latrines. They
have helped schools
to build communal
vaulted, urine
diverting composting
pit latrines.

Group 2:
Agricultural Use of
Human Resources
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Group 3:
Farmer’s Ideas &

Concerns

Highlights!
Observations

Suggested
Improvements

Lessons for the
Region

Questions

Demonstration of
urine as fertiliser is
good.

Recommendation:
beans and peas do
not need unne.

Sustainability of
ecosan yet needs to
be demonstrated
and confirmed

Can urine be used
alone?

Concept will not be
successful for
subsistence
agriculture, but
good opportunity
for enterprising
farmer to create
demand for
‘homex”.

Chemical fertiliser
contra urine time
factor; except on
beans it was good.
Compost and urine
should be
combined.

Water is essential
for the technology,

Is urine enough for
big scale?
Proportion of unne
to water?

Availability of
water was good

Smell of unne x
chemical fertiliser

Pathogen
destruction safety
information
[needed]

Time and condition
of composting
secure?

Good pilot compost
was observed,

Education is an
important factor.
Menstruation
should be cleaned

~4):(~
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Group 4:
Urine Separation
Technology

Highlights Observations /
Suggested

Improvements

Lessons for the
Region

Questions

Male (mono) urinal
provided

Urine collecting
jerican beneath the
ground &
protecting slab
seem too high
(owners not
complaining)

Field experience is
good

Has there been
increase in ecosan
toilet users?

Use of locally
available
(appropriate)
material e.g.
hessian material

Trials (research)’
manure alone;
reduce NHz loss

Use of fish for
food

Can it be used
communally9

Pan or toilet seat
has urine diverting
component

Jencan for unne
collection should
be above ground
for easy removal

Faecal (solid)
matter not used in
the field yet, being
used for pathogen
die off study;
examination of
pathogens 98% die
off completed.

Unnal for men not
suitable for kids

Women do not use
during menses

Water point
should be diverted
for home use
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Guruve: A School Environment

Group I:
Teacher’s Issues

Guruve is a Primary
school with mixed

(boys and girls)
day pupils.

Mvuramanzi Trust has
helped the school to

build communal
vaulted,

urine diverting
composting pit

latrines

Highlights Suggested
improvements

Lessons for the
Region

Questions

Teachers are
knowledgeable and
clear regarding
issues

Use measuring
cups for ashes as
handling might
produce risks.

Parents get
information from
teachers: negative
interest

Use of female
toilets in particular:
urine channel,
might this clog?

Research
programme
/experiment
developed with kids.
Positive attitudes.

Methods of
measuring
concentrations,
applications of
urine needed.

General District
education:
interested

Distance to final
output collection
point seems far?

Teachers were
consulted during
planning and
implementation
phase.

Need review in
order to reduce
urine handling At
the moment
teachers need to
provide close
supervision.

Gradual
introduction /
organically

There is a health
coordinator in the
school.

District Education
Officer personally
interested
contributing to
positive outcomes.

Application of
technology
positive, produced
some results,
maize.

Integrating
components in
school
curriculum:-flexible
hour in day used
for environmental
health work:
cleaning regular
and supervised (1
class weekly)
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Highlights and
Observations

Suggested
Improvements

Lessons for the
Region

Observations and
questions

Use of school as an
entry point was a
good idea Hoping
parents can learn
from project and
adopt in
homestead

Monitor ratios of
[commercial]
fertilizer and urine
so that comparisons
are on same level.

Technology should
accommodate all
ages as well as
gender

Time allowed for
fecal
decomposition?

Willingness to try
new technology is
a very good
gesture.

Grade 1 boys:
check whether
unnals user
friendly (too high?)

Vegetable garden:
on use of fertilizer
how was it
applied? Difficult
to compare [to
commercial
fertilizer].

Willingness to start
experimental
garden impressive’
needs
encouragement.

Concern that smell
from boys rooms
would discourage
use (smell may be
caused by poor
ventilation)

Is time sufficient
between use and
collection of
fertilizer?

Link to agriculture
needed. Support,
knowledge of
human fertilizer
use is low

Type of mechanism
used: difficult to
retrieve urine7

HouseholdhadbothBlair andunneseparationtoilets.
Urineseparationin advancedhousing.Urine caneasilybe collectedfor
atap.This systemlooksasif it requireshighmaintenance.
Thecompoundwasforawealthyfamily. Weobservedmanyecological
nmovationssuchasasystemthatmakesuseof themethanein cow dung
for cookinggas.Why did thewealthyfamiliesreceivesanitationfacili-
ties?Weconcludedthe“chief’ would setanexampleandlegitimizethe
urineseparationprocessby using it first.

Group 2~
Educational Issues

Group 3:
Observations of a
family compound
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Group 4:
Health & Hygiene
Issues Specific to

Children

Highlights and
observations

Suggested improvements Lessons for the Region

Students didn~mind
eating vegetables fertilized
w/urine but parents did
(want urine on trees only)

Redesign seat: raise front
to solve giris’ problem of
soiling

If properly designed you
can reap the fruits as
expected i e. urine and
faeces

Separation of urine /
faeces different for male /
female

Ensure washing of hands:
place tippy-taps at toilet
entrances

New technologies have
advantages! disadvantages
due to fears. Once
addressed it is OK

Urine tank (1 ,200L)
collects from all toilets for
2 grades’ full in 3 weeks

Avoid too much urine
handling: collect only
once in container to
garden. Fill bottles from
there.

Before you can sell your
ideas you need to carry
out a few experiments.

Facility for washing hands
is located centrally the
drainage of the water is
wasted.

The boys are mostly used
for collecting urine Both
boys and girls should
collect urine, not just boys

New toilets don~smell as
they apply ash

Students didni mind
handling urine

The children use gloves
for handling urine,

Experimentation indicates
urine is good for some
plants
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Someentertainment activities on the day the participants
visited Nyagandeincluded speechesby officials and music,
physical education, traditional danceand poetry by the
students.We reprint someof the charming expressionsmade
to the visitors here.

Mvuramanzi Trust The Great
HonourableMvuramanziTrust
Thankyoufor yourprofoundsupport
You gotusoutof aseriouslatrineproblem

Weareproudof yoursupport
Muzikanowis a centreofattraction
Hundredsofpeoplenowflockto Muzika
Only to seethewonderful structures
You haveerected

Onfertilisepurchasewehavebecomecosteffective
Wenow harnessourownfertiliser

Who would everknowthatourbodieshadthepreciousresource?
Offhatsto youMvuramanziTrust
Your work is muchappreciated
Welook forwardto yourcontinuedsupport

SchoolChildren

They come in uniform
In little groups
Rushing
through the gate
Like birds
chased from a tree

Sun rays
penetrate the wind

In front of desks
stands a teacher
Ready to teach
~ quarter moon
smiles on his face

Children in classrooms
see through the win-
dow
~lt short brown grass
Jind the playing birds

~t last
lunch hour comes
~lnd they all
rush home
With empty curved
stomachs

Written by
Memory Chakaodza

Thankyou
Written by Tariro Mapirah
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From the Regional Director of Health

It is indeedagreathonourtobeinvited to thisimportantoccasionatMuzika
PrimarySchoolandto sharewith you thejoy ofobservingthis new
technology:ecologicalsanitationresearchproject.

We are particularly glad that this schoolhas been chosento
be part of this research.
Thistechnologyis comingtolight nowalthoughwehavebeenpractisingit
unknowingly.it is greatto notethathumanbeingshaveveryfreefertilisers
whichhavebeenput to waste. Thatis why researchhascomeup with this
typeofurinediversiontoilet, thekeyofwhich is thatfaecalmatterandurine
shouldnotmix. Faecalmattershoulddryon its owntherebykilling disease-
causingorganismsknownaspathogens.Theseparatedurinebecomesa
readyfertiliserbecauseit containsthethreeproperties:nitrogen,ammonia
andpotassium.

If the Eco-San project
is accepted in

Zimbabwe then we
will be able to solve

the problem of
fertilizer in the next

millennium.
Muzika Primary and

indeed Ministry of
Education is proud to

carry the ecological
sanitation flag

supported by the
Mvuramanzi staff

Peoplemaydoubttheecologicalsanitationidea,vowingthatit might be
dangerousto handlefaecalmatterorurine. However,howmanytimeshave
weasparentsandindividualshandledfaecalmatterorurinewhilst
attendingsick adults,children,babiesandevenduringourownrelief
withoutmeetinganydanger?Wearestill alive. Theremedyladiesand
gentlemenlies in washingyourhandsthoroughlyafterdoinganyoperation.

I want to proudly sayand declare that Muzika Primary has
done it.
It hasshowncommitmentto thisresearchandhasourfull supportasa
Ministry. Weimploretheschoolto beanexampleto otherschoolsand
communitiesnotonlyin GuruveDistrictbutin thewholeregion,Zimbabwe,
andtheworld.

I would like tothanktheMvuramanziStaffandMinistry ofHealthand
Child Welfareforinviting usontotheecological sanitationresearchtrain.
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From the Ministry of Education,
Sport & Culture
Wewelcomethis greatpnvilegeto addressanaugustgatheringsuchasthis
whichcomprisesdelegatesfrom notonly Zimbabweanditsneighbours,but
alsofromothercountriesof greaterAfrica andabroad.Obviouslythe
journeysthathavebeentraveledby road,by sea,andairto cometo this
placehavecostalotofmoney.Wethereforeattachgreatimportanceto this
meetingwith suchdiverseparticipation.

We heartily welcomeyou all.
Weunderstandthatthepurposeofthismeetingis to promote“Ecological
Sanitation”which in Shonawould mean“Maitiro achisikira”. Whatwe
haveexperiencedaboutthisprojectis thatwhatweusedto term“human
waste” (urine,faeces,ashes,papersor leaves)canberecycledto produce
usefulbutcheapmanure.Sakatingati “EcologicalSanitationmuchero
usina masvisvinwa”(Usinachiraswa).

We Nyagandepeoplemust count ourselveslucky to be cho-
sento be the centreof the research.
Wewouldlike to saythankyou to UNICEFfor fundingtheProject.We
would like tosaythankyoutoMvuramanziTrustthroughMr. Guzhafor
leadingtheimplementationoftheproject.WethankMs Valleyandher
District teamfortheirraremagnetismtoattractnationalandinternational
expertsonenvironmentalhealth.

Ourschoolisbenefitedwith ablockofecologicalBlair toiletsfor usein
theschoolgarden,thanksto theresearchproject.Commercialfertilizersare
becomingunaffordable.If weneedto continuewith bumperharvests,
ecologicalsanitationis theanswer.Mr. Kapondoro,Mrs. F & G.
Chigwambahavealreadyansweredthecall. Its nowyourturnVillage
HeadsChidyiramumba,Hodzi,Mun’ andoandMupini. AsEducation
Officer, I would like to thanktheparents,teachersandpupils whoshalluse
theecologicalsanitationtoilets asexpected.It is ourhopethat suchfaciJi-
tiesshallbeextendedto moreschoolsandcommunitiesin ourdistrict.
Thankyou parentsforbuyingchildrenuniforms.Thankyouforbuilding
enoughclassroomsforthechildrento guaranteemorelearningtime.

To ourguestswesay:Goye in peace.Godblessyou. Leavemoreideasto
ourlocalEnvironmentalhealthexperts.Sendmoreideaswhenyouget
home.Continueto shareideastoimprovelivmg in thefuture.WeNyagande
liMP peopleshallmarkthisdayin memoryofyou. Weshallneverforget
you. Wedeclaretheschool’sEcologicalSanitationtoilet officially open.

Mr. V Kujinga DSO/EO UMPNorthfor theRegtonoiDirector
MashonalandEastRegion
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Group I: Technology
and Pathogen

Destruction

Participants divided
into four small

working groups and
discussed specific
areas in ecological

sanitation
They presented

recommendations on
the way forward for

ecological sanitation
across the continent
of africa as seen in

this chapter.

Issues, questions and
concerns from these
presentations, along

with informal
dialogue and notes
from the field trips

were synthesised in
the Executive

S u mma ry
(see page I).

The Way Forward in
Ecological Sanitation in Africa
Technology
• Ecologicalsanitationis aclosedsystemusedto collectanddecompose

humanresources.
• Thecycleis only completewhentheproductsendup in agriculture.
• Urineseparationmaxiniisestheagriculturalpotentialofresources.
• It isasustainabletechnologyparticularlymdealingwith thehuman

resources.
• Weshouldexplorepossibleinvestmentsfrom theprivatesectortouse

theendproducts.
• Communities/usersmustbesensitisedto seethe“waste” asan asset

(humanresource).
• Theaim shouldbeto makethetechnologyaffordableanddemand

responsive.
• Usersmustbeencouragedto usethetechnologyfreely.
• Thetechnologyandconceptofurineseparationshouldbepresentedin a

user-friendlyway.
• Regardingtheuseofash,whereit is notavailableweshouldidentify

othersubstitutes.

Pathogendestruction
• Wemustuseanethicalapproachto healthandsafety.
• Notenoughknownaboutpathogendestruction.Althoughmoreinforma

tion maybeout there,it isnot widelyavailable.
• Not enoughisknownyettocall ecologicalsanitationto theattentionof

policy makers(for exampleatypeoflatrinein Ghanawaspopularbut
localgovernmentdeemedit unsafeandintervenedtophaseit out).

• Furtherrefinementshouldbemadeofwastehandlingtechnologiesto
ensuresafety(developandfundtestmgfor urineandfaecessodefini
tive statementscanbeissued).
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Social Behaviour
• Whatevertechnologyisusedsocialandbehaviouralconsiderations

mustbeanintegralpart.
• Communityparticipation/involvementneedstimeandresources(with

theuseof suchapproachesasPHAST). Ownershipmustbetherein
orderto benefitthepeoplewith detailedplansandactivitiesinitiatedby
communities.Resourcesshouldbeallocatedto training.

• Projects/programmesshouldpromoteCommunityBasedManagement
(andhavelinks to society,with weoutsiderscomingin to provide
supports).

• Ecologicalsanitationshouldbe widenedasfar asapplications.Don’t
limit it to agriculture,but linked it to energy(e.g.biogas),preventionof
environmentaldegradationandotherareas).Technologiesshouldbe
optionalaccordingly.

• Advocacyis neededatall levelson anongoingbasis,as it is arela
tively newconcept.

• Implementationshouldbedemanddriven.
• Indicatorsfor behaviouralchangeneedto be developed.Thesewifi

differ fromcountryto countrysomustbe developedfor eachforM&E.
• Increasepeople’scapacityatall leveLs(humanresourcedevelopment).

Health & Hygiene
• DevelopeffectivesustainableHealth& Hygieneprogrammes.Impor

tantwhendealingwith “potentiallydangerous”material.
• Continuemonitoringhealthstatusofexistingpilot projectpopulations.
• Continueto complimentwhatis currentlybeingpromotedfor

sustainability(i.e. in thehealthandhygieneservice).
• Healthandhygieneshouldprecedehardwareimplementation.
• Developclearandsimplemessagesforbeneficiaries.Thereshouldbe

aframeworkandstrategyfor implementationandmessagesaboutthe
advantagesanddisadvantages.

• Usepeereducatorssuchastheearlyadoptersofthemethodology.
• Needto addressthe fearofhandlingprocessedfaeces.

Regarding the Process
• NeedsassessmentincludingPRAsandsocialstudies
• Meaningsandvalues(bottomup approach)
• Socialstudiesthatdefinethemeaningsandapproaches(takingtech

nologiesandgenderintoconsiderationwith documentationpammoun~
• Existingactivitiestakefurtherresearchanddocumentthefmdmgsand

takeappropriateaction
• Projectcycle: planningmodel

RegardingPolicy
• IntroduceEcologicalSanitationasanoption with alternatives.
• IncorporatePHASTinto ecologicalsanitationasaprerequisite.

Group 2:
Social &
Behavioural,
Health & Hygiene
Aspects

EcologicalSanitationWorkshopReport23



Group 3:
Application for

Agriculture /
Forestry; Resource

Mobilisation

Principle involve all,
be gender responsive,

maintain constant
Information,

Education,
Communication -

involve the
community in the

process, don’t keep it

as secret research,
maintain wide

stakeholder
involvement; be

sensitive to
vulnerable groups

and their needs;
encourage ecological

sanitation through
the development of

nurseries and
seedling distribution,

and undertake
pa r tic i pato ry
monitoring &

eva I u at ion.

Ways forward for agriculture & forestry
Beforeapplication
• Formamulti-sectoralteam(donors,ministriesotherstakeholders)
• PerformNationallevel laboratorypre-testing(this mustbe established

on anationallevelwithin eachcountry)
• Establishsectorallinkages

During thepilot stage
• Demonstrateatcommunitylevel (this maybethehardestpart!)
• Useasamplingofthepopulation(representativeofentirecountry)
• Measurecommunityresponseto developastrategyto sellit
• Developguidelinesandacurriculumin atechnicallysensitiveway

(Ethiopiahasasetoftechnicalguidelinesif anyoneis interestedin
seeinganexample)

• Developpromotionaltools& strategies
• Documenttestresults(e.g.yields,costs,communityresponses,etc.)

When scalingup
• Advocateto thegeneralpublic,smallandlargefarmers(suchasflower

growers)andpolicymakers.Largefarmersmighthelpestablishthe
ideasassomethingnotjust forthepoor.

• Usegovernmentinstitutionsforimplementation
• Embankon householdlevel campaigns
• Promotecommercialuseofhumanwaste(“commodifyingcrap”!)

Managing humanresources
• Community:committeesmustbeestablished
• Projectstaffmustsupportcommunities
• Financialsourcesshouldcomefromthecommunitywith thevoluntary

sector
• Materials/logistics:promotionalmaterials,resourcecentresandtechni

calguidelinesareneeded
• Communication:weall needtoexchangeinfonnationwith otherson

bestpracticesatcommunity,nationalandregionallevels.
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Networking
• It’s importantto network:startin yourowncountry,thenwithin

Africa, thengo global.
• Weneednewresearchandmoreandsharedresults.Don’t be afraid

ofpoaching.Andaskquestions:“askingquestionsdoesn’tmakeyou
stupid”.Nothingis irrelevant.

• Networking,howdo wedo it?Usee-Mail, butalsokeepin ordinary
mail contactwith others.Useworkshops,seminarsandcourses,
newsletters(manyITNs havetheirown newsletter— pleasecon
tributewith informationaboutecologicalsanitation),anyfommthat
dealswith WES,JustasPHASTdid. Createawarenessto a larger
group.

• Doweneedasecretariat?Createonein yourowncountrynetwork
andin yourownworkshops.Manyofusdidn’t knowaboutecologi
calsanitationbefore.Sharewhathappensandwhere.Createrela
tionshipswith eachothernotjustUNICEFbutwith NGOsandother
partnersatcountrylevel first. Getecologicalsanitationonplanned
agendasgoingon now.Lmkecologicalsanitationwith PHASTand
touilan issues.

• Institutionalleadershipatcountryandregionallevel: canit happen
globally?

Policy
Weagreewhatwemeanby policy - ecology,economy,etc.A lotneedsto
bedonein research,advocacyandawarenessto pushtheecologicalsanita-
tion agenda.Wearenotconvincedwehavethedatato basepolicy on:more
thanhalfofuswereignorantaboutit whenwecamehere.So it’s tooearly
to startwith policy statements.Weneedto bebettereducatedon ecological
sanitationfirst.

Group 4:
Regional
Networking /
Communication
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Questions
I Additional

Comments by
participants after
the presentations

• Networkingis importantlocallyforresearch.
• Thetechnologywehaveseenhasmostlybeensubsidised.Demand

drivenmovementsshouldbecreatedastheyaremoresustainable.
• It is importantto carryoutKAPsanddocumentprocessesfromthe

beginningto generatescientificinformation.
• Thereis needto expandprogramming,andneedfor aplanningcycleor

modelatcountrylevel.
• Identifyusergroups.Tailor-maketechnologyto respondto theirneeds.
• Healthmessagesareimportantespeciallyon thereuseaspect.
• Let’s not forgethandwashingfacilities.
• If peoplearepreparedto usehumanresourceson anorchard,don’t

forcethemto eatvegetablesgrownwith humanproductsuntil theyfeel
it is safe.

• It’s importanttorememberthat in somecasespeopledon’thavesanita
tion orlatrinesofanykind. Don’t getboggeddownon thereuseof
resourcesif wastemanagementis theobjective.

• Healthstatusmonitoringis forboththehealthprojectandthepeople.
• Find waysto co-operatewith researchinstitutionsgloballyandlocally:

attractstudentsfrom yourownandothercountriesto helpyoustudy
pathogendestructionandotherresearch.

• Oftenthereisnotenoughtimeto getcommunityparticipationbecauseof
donorpressure,soyou getpeoplewhoarehalfconvinced.Wemusttry
tobudgetfor sufficienttimeforacceptance.

• Weneedto learnmoreaboutnutritivevaluesin urineandcomposted
faecesto knowwhichcropsarebestsuitedfor which technologyand
approach.

• As thetechnologyis refinedtherewifi bemoreoptions.Startbybuild
ingonexistingprogrammes.

• Anyonewhodoespilotingcanhelpusall bydocumentingandnetwork
ing.

• Sanitationpolicy is noteasyto change:wemustbesureofthesafetyto
healthandtheenvironment.Ifwecanshowincomegenerationand
safety,it will strengthenourargument.

• As astartingpointfornetworkingwehade-Mailcorrespondencebut
needto widenthis.

• Doweneedasecretariatorcanwelink to PHAST?
• Whois thefocalpersonor institutionin Africa?Dowehaveonefor

eachcountry?Should weelectsomeone?Theyneedtohavee-mailand
be willing to networkwith others.

• We needto addresstheissueofsubsidies.
• If incomegenerationworks,itrnaytakeoff on its ownwithoutsubsi

dies.
• A lot ofrespectfor eachotherwasshownatthismeetingandI’m

thankfulweall gottogether.It givesthoseofusworkingin thefieldalot
ofsirength!
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Saturday,2
9:00 - 10:00am

10:20 - 10:30am

10:45 -11:00am

11:05 -11:25am

11:25 - 12:30am

12:30 - 1:00pm
1:00 - 1:30pm

1:30 - 4:00pm

12:00
12:30

I
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October Workshop
RegistrationatHarareHolidaylLnn Agenda
byMrs. PatienceMtakwa
IntroduclionsI Openingremarks
byMr William Rukasha
ReviewofAgendaI RegionalExperience
byMr BrendanDoyle
IntroductiontoTeamLeadersI Field Teams
byMr CleophasMusara
Overview:EcologicalSanitationin Zimbabwe
by PeterMorgan
Overview:EcologicalSanitationin Ethiopia
byMsAlmasTerrefeandMr GunderEdsfrom
LUNCH
BusTripto Hatcliffe,Harare
BusMonitorMr EphriamChimbunde
TourofHatcliffeHigh-DensityHoldingCamp
(ecologicalsanitationtoilet technologies:fossa
alterna,arborloo;health& hygieneeducation;
peri-urbanmanagementcommittee)
by Mr EphriamChimbunde,theHatciWe
DevelopmentCommitteeand staffof
MvuramanziTrust
Groupwork in Teams

4:00 - 4:30pmDonationto HatcliffeDevelopmentCommittee
byMr OdolonJohn

4:30 - 5:00pm ReturntoHarare

Sunday, 3 October
9:10 - 10:00amPresentationsofHatdilifeGroupWork

by MrCleophasMusara
10:00 - 12:00amBusTrip toMutorashanga

BusMonitor Mr CleophasMusara
- 12:30pmPICNICLUNCH
- 1:30pmTeamTourofMusimboti:EcoEdTrustFarm

(ecologicalsanitationtoilettechnologies;composting
humanproducts)
byMr Jim LathamandMvurainanziTruststaff

2:30 - 4:30pm BusTrip toEthel (soilenhancementin environmen
tally degradedarea)
byMr Jim LathamandMvuramanziTrust staff
DonationtoEthel DevelopmentFund

4:30 - 6:30pm Returnto Harare(nogroupwork)
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October
Bustrip toNyagande
BusMonitorMr CleophasMusara
TeamTourofNyagande(rural toilet technologies,
composting,humanresourceusein agriculture)
by Mr Edwardwith MinistryofHealth&
MvuramanziTrust staff
PICNIC LUNCH
GroupworkinTeams
byMr EdwardGuzha
GroupPresentationsandDonationto
NyagandeDevelopmentFund
by MsSalomeMwendar
ReturntoHarare

Tuesday, 5 October
8:30 - 10:30amTravelto Guruve

BusMonitor Mr EdwardGuzha
10:30 - 12:00pmTourof Guruve(schooltoilet technologies,

hygieneeducationandschoolgarden)
byMr CleophasMusara, GuruveSchool&
Ministry ofHealth staff

- 1:00pmPICNIC LUNCH
- 2:00pmGroupworkin Teams

by Mr EdwardGuzha
2:30 -3:00pmGroupPresentations/GuruveSchoolDonation

by Mr EdwardGuzha
4:00 - 6:00pmReturntoHarare
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Monday, 4
8:30 - 11:00am

11:00 - 1:00pm

1:00 - 1:30pm
1:30 -2:30pm

2:30 -3:30pm

3:30 -6:00pm

12:00
1:00
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Wednesday, 6 October
8:45 - 9:00amIntroductiontoFullCountryPresentations

(agendaandexpectations)
byMr BrendanDoyle

9:00-10:00amPresentation:EthiopiaECOSAN
byMsAlmasTerrefeandMr GunderF4stmm

10:00-9:40amDiscussion
9:40 - 10:20amPresentation:SouthAfrica,

TheCampbellExperience
by Mr RichardHolden

10:20 - 10:30amDiscussion
10:30- 11:00amBREAK
11:00 -11:20amPresentation:Kenya,

UrbanTechnologiesin Kisumu
by Mr ObieroOng‘ang‘a & Mr KinyaMunyirwa

11:20-.11:40am Presentation:PathogenDestructionStudies
fromBlair Institute
by Mr Morris Chidavanzi

11:45 - 12:30pmPresentation:DreamCity
NampulaMozambique
by Mr Bjorn Brandberg

12:30- 1:00pmAssignmentofGroup Work:
The Way Forwardfor EcologicalSanitation
byMr ObieroOng‘ang‘a

1:00 - 1:30pmGroupwork
1:30-2:3Opm LUNCH
2:30 - 3:00pm ContinuationofGroupWork
3:00 - 4:00pm GroupPresentations:

1. Technology/PathogenDestruction
2. Social & Behaviouralaspects/ Health& Hygiene
3. ApplicationforAgriculture& Forestry/
ResourceMobilisation
4. RegionalNetworking/ Communication
Discussion,Synthesis,WrapUp
byMr BrendanDoyle
CloseofWorkshop
byMr AbednigoChigumbu

MtN~I

3:55 -4:30pm

4:30 - 4:45pm
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1988 SEPTUM, trade marked in Sweden by the University of Umeâ

1989 Project proposal to SIDA from Dr. Torsten Modig. Suggestion:
introduce a new sanitation system based on recycling in Africa
(rejected)

1992 Almaz and Gunder in Ethiopia, asked to come and work with
sanitation

1993 Dr. Modig, Almaz and Gunder in renewed discussions with
SIDA

1994 Dr. Modig, Almaz and Gunder in Ethiopia with a
demonstration box and a draft project proposal. System named
ECOSAN (economical, ecological sanitation) Positive reaction
from DISOP in Belgium
SUDEA forms an advisory group of scientists

1995 Ethiopia-visit by Almaz and Gunder and project proposal to
SIDA and DISOP Rejected by SIDA - exaggerated value of
urine and transport not by vehicles but with donkeys or humans
DISOP approves on condition that SIDA takes 15% and
Ethiopia 10%.
New discussions with the SUDEA scientific advisory group
New discussions with SIDA and they approve to take 15% of
the costs

1996 Pilot project starts in Addis Ababa and Harar, Ethiopia. A
corruption scandal in Belgium stops the Belgian money for
SUDEA

1997 Workshop arranged by Sida at Balingsholm. Representatives
from about 30 countries discuss Ecological Alternatives in
Sanitation (Botswana, China, El Salvador, Ethiopia, Japan,
Kenya, Mexico, South Afnca, Vietnam, Zimbabwe etc.) A
statement from the workshops promotes a new sanitation system
to be introduced - eco-san. The basic ideas are identical with
the ones in SUDEAs project proposal’
New discussions with Sida: prepared to take over the financing
after Belgium

1998 New ECOSANs with urban agnculture or home gardening built
in Ethiopia.
Dr Peter Morgan on a knowledge-exchange-visit, and he is
enthusiastic
Almaz and Gunder on a return visit to Zimbabwe and also to
Botswana and Mexico
ECOLILY and ECOPIT developed in Ethiopia

1999 University course in Linkoping, Sweden, on Ecological
Alternatives in Sanitation
WEDC conference in Addis and ECOSAN days in Zimbabwe
New type of toilet seat (sitting or squatting) developed and a
urinal from porcelain produced in Ethiopia
Mud-block ECOSAN developed for the World Bank

Ethiopia: Economical Ecological
Sanitation (ECOSAN)

••••••

Country
Experiences
in Ecological

Sanitation

by Ms JIlmas Terrefe & Mr. Qunder Edstrom, SUDEJ-I
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ECOSAN
therecyclingsanitationsystem

Materialsandtechniques
siting(chooseplace)
matedal
costbenefit
clurabifity
comfort,exterior
knowledgeexchange
usage- nonmixing,ashes,soil and
leaves,analcleansing
cleanmg

Household/urbanagriculture
space
techniques(FAITH, DD, GW,CG)
fertiliser(urine,faeces,organic
wastes)
seeds/seedlings
culture

Wastemanagement
householdwaste
gardenwaste
greywater
sortingatsource
composting
collecting(NBD)
drylag
whoshoulddo
thecomposting?

Nutrition
newcookbook(raw,time,taste,
planning)
energy
iraining

Prerequisitesof success
knowledge
support,solidarity
acknowledgement
co-operation
consultation
culturalsensitivity
participation
communication
self-evaluation
evaluation

Economicvalue
ofurine and faecesasfertilisers
Estimatedfrom
thechemicalcontent
ofurineandfaeces
= US$8.60peryear

Fertilisingeffecttests
madeOfl swisschardatBethlehem
TrainingCentre,AdclisAbabawith
aurinedosecorrespondingto
380kgN perhectareshowa4
timeshigherbiomasthanthe
control.

ECOSAN
Economy,Ecology,Sanitation

Introduction
targetgroups
ECOSANandgender
partners
selection
socio-economicandculturalas-
pects
assessment
respect
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-~-g Kenya:Ecological Sanitation asan
PrI ‘~‘~ ‘~ L~ 44 Option where SewerageSystems

Malfunction (the Kisumu Case)
by Mr. Kinya Munyirwa, MPhiI/PIID Student
and Mr. Obiero Onganga PhD,
OS!EN7~L~I(Friends of Lake Victoria)
Introduction
Sewerageremainsby far themostexpensivesanitationtechnologyandin
developingcountriesits costscontinuetorise.Seweragedemands
increasingwaterconsumptionlevelswhichmakeit unfeasiblein many
urbanareas.Accordingto WHO (1997)andBriscoe& Steer(1993),more
than90%ofall seweragein developingcountriesisdischargedwithoutany
treatment.Conventionalflushtoiletsandseweragehavebeensuccessful
wherefinancial,technicalandmanagerialresourcesareavailable.
Howeverin theThird World it is notagoodoptionbecauseofrapidly
growingpopulations(over3%ayeardueto rural-urbanmigration)and
inadequatewatersupply.

Findingsarepresentedherefrom theparticipatorybaselinestudycarried
out fromAugust1998to February1999in twocontrastingpen-urban
neighbourhoodsofKisumu.Manyattaisa mixedslumdwelling
approximately1.875km2 locatedabout4kmto thesouthofnorth-eastfrom
thetown centre.It is arelativelyold estatedatingbackto colonialtimes.
Migosi on theotherhandis arelatively affluent,middleclass
neighbourhoodcovermg0.875km2. It isapproximately4.5kmmthenorth
ofnorth-eastfromthetown centre.InMigosi flush orpourtoiletsdominate
buthouseownersfeelthatwithouttapwaterit is notagoodoption.
ManyattaandMigosi arein closeproximity, separatedby theroadto
Kisumu-Kibos.Thestudywascarriedoutby researcherswith technical
supportfromLinkoping University,Swedenandwith fundingfromSida.

Theareaofstudieswere:
• Well-water qualitymonitoringandanalysis
• Resident’sperceptionofwater,sanitationandurbanagricultureand
• Spatial perspectivesofpit latrines,waterwellsandassessmentof

groundwaterrechargeandwell yieldsagainstefforts.

Background
Kisumu,withapopulationover650,000,is thethirdlargestcity in Kenya. It
is on LakeVictoria, thesecondlargestfreshwaterlakein theworldandthe
largestin Africa. Mostofits residentsrely on well waterfor household
purposes.Effluentsfrom some100,000peopleconnectedto sewersare
emptieduntreatedinto theLakeattheshallowWmamBay.

InadequatemunicipalwatersupplyhasforcedresidentsofKisumutotake
actionfor themselvesby diggingwellsandpit latrinesthroughoutthetown.
Suchown-keyarrangementshaveincludedthedevelopmentofon-site
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sanitationfacilitiessuchasthediggingofpit latrines,septictanksandother
localwaysofexcretadisposal.Providingeverlargerurbanpopulations
with pipedsystemseweragehasprovedimpossible,notonly in Kusumubut
in mostofthecitiesofdevelopingworld.Groundwateris themainsource
ofhouseholdwater,seasonallycomplementedwith rainwaterharvest.

Becausethepopulationdensityishigh,andbecausemanypeopleusepit
latrines,groundwaterpollutioncanbehighasevidencedby high faecal
coliform countsin somewells. Combinedwith thefactthatburstsewers
leakfor monthsandthewatertableis very high,it is inevitablethat
groundwaterin Kisumuisoftengrosslypolluted.

Results
Surveyoffaecalcontaminationofdugwells
Onehundredshallowwells (50in Migosi and50in Manyatta)were
surveyedandsampled.Oi.it ofthe100sampled,47%showedfaecal
contaminationofabove10/100mlofwater. Thisis sufficientevidencethat
Kisumushallowwells arecontaminatedandappropriatemitigation
measuresneedto bein place.However,thereis aneedto monitorchanges
in faecalcontaminationwhenduglatrinesarebeingreplacedby ecological
ones.

MappingExercise
Intensivemappingcarriedoutduringthestudyrecordeddensitiesof958
and349pit latrinesperkm2in ManyattaandMigosi respectively.
Numerouswellshavealsobeendugin anattemptto compensatethe
inadequateMunicipalwatersupply.Themapsincludedhomegardensand
smallfieldsusedforurbanagriculture.InManyattaalonethereare1,913pit
latrinesand321 wells,while Migosi atotalof 305 pit latrinesand58 water
wellsweremapped.PopulationdensityofManyattastandsat 12,638(CBS,
1989)personspersquarekm.

Estimationofgroundwaterrechargeto assessyields
expectedfrom existingwells
Thesourceof waterutilizedbyresidentsofthestudyareawasmainly from
wellssincepotentialwatersuppliedthroughthemunicipalpipedwater
supplysystemwasonly 15%oftherelativewaterdemandofthe
neighbourhood.Theconsumptionofrateof427,062m3/yearandrecharge
fromrainfallis lessthanestimatedyieldsof657,000m3/year.This finding
impliesthattheaquifersin thestudyareaarerechargedfrompointsfar from
thestudyarea.

Theresidentsin thetwo peri-urbansettlementsprovedwilling tocontribute
to theprojectby replacing dug latrineswith ecologicalsanitationsystems
andcontinuingtoimprovetheirwells.
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ResidentsPerceptionsofWater, SanitationandUrbanAgriculture

Perceptionabout faecesandurinewerevaried.Urineseemedto beoflittle
significanceandhadabadsmellwhichmadewell ownersfeel thatit
containedacid.It wasnothoweverseenassimilar to waterorurinefrom
otheranimals.Faecesontheotherhandwasgenerallyseenasoffensiveand
difficult to handleespeciallyamongstmaleadults.Whenmixedwith animal
manureit wasperceivedaslessrepulsive.Thiswasonlynotedamongst
fewpeople.However,becausesuchcasesalreadyexist,thesecouldbe
usedasaspringboardto widenunderstandingandchangingattitudes.

Theinterviewsrevealedthatopenspaceswerevery limitedandmaynot
allow muchon siterecirculationofnutrientsin faecesandurine.Thebig
challengeis to find placeswherethesamecanbetransportedto in trucksor
bicyclesor throughsewersfor urbanagriculturein otherplaces.The
ownersof limited spacesavailablewerehoweverwilling to be usedas
demonstratorsonthecapabilityandbenefitsofecologicalsanitation.More
mobilisationwill needto beintensifiedsincethereis no intensiveagricul-
turegoingonin theneighbourhoodsbutareminiscenceofpastagricultural
practices.

The Option: Ecological Sanitation Development
EcologicalSanitationis howeverseenasthesanitationoptionto succeedin
thepen-urbanareaofMigosi andManyattawherethewatertableis very
highandshallowwellsarethemainsourceofdrinkingwater.It shouldbe
emphasisedatthis pointthatwith currentinadequatewatersupplyservices
from KisumuMunicipality, wellwaterwill continuetobeusedandthere-
foreneedsto beprotectedatall costs.

To date 15 ecologicalsanitationtoiletshavebeenconstructedin theproject
area.Thetypeintroducedin Kisumuareurinediverting,alsoknownasno-
mixordry toilets.Althoughlocally assembled,thetechnologywasintro-
ducedbyDr. PeterMorganfromZimbabwe,the “guru” oftheVIP, recently
convertedto ecologicalsanitation.Thetoilets aremadefrom plasticbuck-
etsexistingin themarketcoveredwith cementmortaron theoutsideto
providestrength.

Theurinediverting systemsarebasedon toiletswith adividedseparator
bowl, thefrontchambercollectingurineandarearonecollectingfaecal
matter. Urine is storedin 20 litre jerricanswhichareperiodicallyemptied
to alargertankforuseasfarmfertiliser.

It is importantto notethatif urineiskeptseparatefromfaecalmaterialthe
numberofpracticaloptionsfordisposingexcretamultiplies. if it is
compostedforsixmonthsall pathogensandmostovawill haveperished
andtheproductisharmless.
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Theprinciplesbehindthisnewoptionare:
Do notmix mine andfaeces- keepseparate!
Do not flush away faeces- dehydrate
Do not wastea valuableresource-fertilise (Winb1ad~1998).

Ecologicalsanitationdoesnotpollutegroundwaterthuspermittingits
continueduseashouseholdwater(unlesspollutedby industriesorothers).
Urine-divertingtoiletsareodourlessandcanbeinstalledinsidehouses.
Someoftheappreciatedbenefitsfromhavingthetoiletinsideis thatthe
householdcancontrolwho isusingit andalsoit is safeto useatnight.

OSIENAL hasbeenimpressedby localefforts. Ithopesthatwith care,
assistancecanbegivento furtherpromotelocal initiativessothatgreater
numbersofpeoplecanbeservedby improvedqualitywaterwithinthe
municipalityofKisumu.

Evaluation Results
Intheevaluationstudycarriedoutonproperuseoftheurinedivertingtoilet
in theprojectarea,8outof 15 familieswereusingthetoiletsproperly;4 out
of 15 familieswereusing themimproperly;and2 outof 15 familieswere
notusingthematall.

Immediate Plan
Researchon thevalueofseparatedproductsofhumanexcretafor promotion
ofagricultureandhygienicaspectsoftheirre-usein tropicalclimates:
Inthisproposedstudyhumanexcretawill beregardedasaresourceto be
recycledratherthanawastetobedisposedof. Thenutrientsrecoveredfrom
humanexcretaespecially,nitrogenphosphorusandpotassiumaretobeused
to enhancetheproductivityofhorticultureandagriculturein thekitchen
gardensin urbanaswell asin rural areas.Decliningsoil fertility reduces
foodproduction anddisposalofnutrientsintorivers andlakes,destroying
aquaticenvironmentsandresultingin decliningfishcatches.Nutrient
pollutiondestroysdifferentlife formsandreducesthediversityof life. Bio-
diversityprovidesuswith therawmaterialsforourfoodsupplies.No
amountofhumaningenuityandtechnicalknow-howcansolvethese
problemsif humanexcretacontinuesto beviewedasawastefor disposal.
We needto takeaholisticapproach,recyclingnutrientsto theland.An
ecosystemapproachof “EcologicalSanitation”is needed.

Researchin thefieldsofpathogenbehaviour,post-treatmentandagricultural
useofdry toiletproducts,aswell asanthropologicalstudieswhichhelpto
identify family andpeople’sperceptionsandroadblocks wifi be pursued.
Thefollowing institutionswifi collaborate:Linkoping University,Swedish
InstituteforInfectionsDiseaseControl,UppsalaUniversityofAgriculture

MtN~XU
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all from Sweden,NhatrangPasteurInstitute,Vietnam,EspaciodeSaludin
Morelos,MexicoandMasenoUniversityCollege,EgertonAgriculture
University,Kenya. Theinitial fundingto setup theexperimentalsitefor
researchhasbeenprovidedby RELMA.

LessonsLearnt from the Study Phase
• TheproblemofEcologicalSanitationis not thetechnologyitself, but the

interactionbetweentechnologiesandusers.Thereforeatthehousehold
levelindividuals andfamiliesmustunderstandhowecologicalsanita
tion systemswork,whatcangowrongandhavethecommitmentandthe
skills to manageit carefully.Usersmustbeawarethatdespitepotential
healthbenefits,improperuseofanytoilet systemmayturnit into a
nuisance,threateningpublichealthandpolluteenvironment.Thiscanbe
avoidedby adoptingtheappropriatebehaviourfromtheonset.

• Taboosmayfadeawaywith awareness-creationandrelatedtraining
activities.

• Changeof attitudeis aprocesswhich requireseffectiveeducation,
awarenessandtraining.Theelementofawareness-creationandtraining
isveryimportantin theprogrammeimplementation.

What has been achieved
Majorachievementshavebeengeneratedtoreducepoorsanitationand
healthrisksin theprojectarea.Theconceptofecologicalsanitationhas
beenpromotedandis findingacceptabilityamongusers,community
organisations,local government,professionals,localaswell asforeign
academicandresearchinstitutions.

Conclusion
If urineiskept separatefrom faecalmaterialthenumberofpracticaloptions
fordisposingexcretamultiplies.
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CSIR.startedbybuilding 30 fully subsidiseddivertinglatrinesbutthey
werevery expensive.Therewasno problemwith acceptabilityby local
communitiesandmenpreferredtheseparateurinal(butwhichalonecost
US$20).Howeverwhenit cameto reuseit wasfoundthatno onewas
preparedto useurineasfertthser.As aresultthesystemsdiverturineto a
soakawaypit. Therewasno problemwith thefaeceshowever,andnowthe
first compostedfaecesarebeingusedin gardensasasoil conditioner.
Peoplesay“Cow dung?Humandung?What’sthedifference?”.

~)neearlyfinding hasbeenthatbecausethereis notacontrolled
environmentin thelatrines,thereis enormousvariationin pathogen
destructionfrom pit topit. Testsshowthat thepathogendestructionrate
betweenhouseholdlatrinesvaries.Mvulais investigatingwhatthecultural,
physical,climacticandsocialvariablesmightbe to affectthis. It is hoped
thatthisresearchwill helpusin thefuturetodesignbettersystemsand
programmes.

The Northern Capehasahardrocksurfaceandis quitebarrenin areas
with no bushesor trees.In thisareapeopletraditionallymixedurineand
faecesin abucketlatrinesystem.Thebucketsweresupposedto be
collectedonceaweekbut thiswasnot reliable.Peopleweretherefore
desperateto getawayfromthedisgustingsystemandwilling to try any
alternative.As aresultMvula beganto consiructraisedVIPs startingwith a
fewprototypes.The technologywasacceptablebut thesocialsidewasn’t
becauseeveryonecouldseewheresomeonewasgoingwhentheywentto
usethelatrine:it wasn’tveryprivate.

Mvula sawthe Mexico pedestal in SwedenKnowingtherewasa
“sitting” culturein SA asopposedto a “squatting”one,themouldswere
importedinto SouthAfrica. Installationhasbegunon alargescalesincelast
year.It hasnotbeenaproblemto getpeopleto accepturinediversion.The
conceptwaseasyto graspeventhoughno onewaspreparedto usethe
urine,soitis leftto soakaway.Mvulahasconcentratedon thereuseand
managementoffaecesinstead.Oneprojecthasnowbeenrunningforten

~frica~ ‘The Campbefl Experience
by Mr. Richard Holden, Muula Trust ~ ~ I

T ~ t canhardlysayit hasmoreexperienceofecological
sanitationthandoesMvuramanzi.CSIR*beganpiloting andresearchon
ecologicalsanitationin theEasternCape,Umtatawhile MvulaTrustbegan
in theNorthernCape.CSIRhadseenexamplesofecologicalsanitationin
Swedenandwantedto seeif urinediversionandreuseanduseof
compostedfaeceswereacceptableto peoplein agriculturem SouthAfrica.
Theyalsoundertookresearchin pathogendestruction.Mvulahadseen
examplesofecologicalsanitationtechnologiesandbeganbyreplicatinga
urinediversionpedestallatrine seatto replaceabucketsystemalreadyin
existence.

......

CISI~([orrn~rly
C~n~r~for SCLe7tL[LC

and Indus~ria!
P~es~arCi7,South i~[rtca

~overrim en
parasLaLal agency,
now called the
Dwision of Buulohng
Technology)
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monthsin theCampbellcommunityandpeoplehavemadesurethaturine
diversionworks.Sincetheyuse[telephonedirectory]yellow pagesand
newspaperastoilet papertheywereadvisedto throwamatchdownthe
latrineaftera fewmonthsandjustburnthestuff. Thiselevatesthe
temperaturesin thepitand dehydratesthefaecesto suchanextentthatthe
pithasnothadto beemptied.Howeversomeproblemshavebeen
experiencedwith somepeoplewhoarenotpreparedto managethefaeces.

The Umtata Projects on theother hand haveno problemwith faeces
management.It maybethattheyhavehadmoreeducationon theissues
involved,althoughwe’vefoundthatsomepeoplein thecommunitystarted
off by sayingthatit’s good,thenchangedtheirminds,andarenowgoing
backto saying“yes” [thesystemis good].

The problem with urine diversion at thebeginmngwas gettingaman
to sit downtopee.Thiswassolvedwith theintroductionofanexpensive
urinal, whichwasnotaffordablefor mosthouseholds.Now Mvulais
experimentingwith waysto getpeopleto urinateinto ajericanplacednext
to thetoilet.Mencanstandupandusethisandwhenit’s full theycancarry
it awayforemptying.Theproblemwith puttingajericanunderapedestalis
thatyou havetoraiseit reallyhighoruseasmallercontainerunderneath
whichfills up too fast.Thejericanoptionis nowreadyfor introductionto
thecommunity

On the issue of hand washing, up to nowpeopleuse containers with
atwig insertedin aholein thebottombuttherehavebeenproblemsin
householdswith youngchildrenwhotendtoleavethetwig outofthe
container.Whenall thewateris goneit tendsnot to getreplacedespecially
if it’s abig containerbecause who’s goingto fetchthewateragainseveral
times aday?Mvula is working on developinga2-litre plasticbottlewater
dispenserwith asmallpush-upvalvethatautomaticallycloseswhenit is let
go.Evenyoungchildrencanusethiscorrectlyand2-litresofwatercanlast
afamily for awholedayofhandwashing.Thiswifi betestedto seeif it
solvestheproblemandMvulais looking forwaysto havethebottle
manufacturedatlow cost.Milk bottlesarewidely availablesowethink this
canbedone.
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Questions& Answers
Q: Do they[peoplein yourprojects]reusewastefaeces?
A: Umtataarereusingit in gardens,butin Campbelltheyburnit after10
months.No wastehasbeengeneratedsofar becausethenewlatrineshave
suchbig pits theywill takeawhileto fill.

Q: In the useofjericansfor urinatingI havetwoproblems:contamina-
tionofthe can on thesides,andthe ammoniasmellfrom theopencan.
Won’t this turn peopleaway[from using it]?
A: Sometimespeopledo missandurinateon thesidesjustas someonedoes
with aconventionaltoilet.Butthejericanhasabig funnelontopandif you
miss, its sameasanyothertoilet, cleanit up! As far asthesmell,atop gets
putback.If youfind somethingto blocktheopeningit solvestheproblem.

Q: You said[therate of] pathogendestructionvaries:do you haveto
keepturning it [thefecalmatter]?
A: You aresupposedto pull it back[rakethefaecalmatterbackm aheap].
Therateof “dieoff’ of pathogensvariesgreatlyandthisappearsto be
[causedby] what’schuckeddownthetoilet [addedto thefaecalmatterin
thelatrine].If youmix it with soil it helpsacceleratethedestruction.But in
this situationwe’repurelydehydrating[faecalmatter]notcomposting.

Q: Can womenusethejerican?How culturallyappropriateis this?
A: I havealaptoppresentationshowinghowwomencanusethisattheback
oftheroom[laptopshowswomanin semi-squatstanceoverthejerican
funnel].

Q: Regardingthe costofvariousoptions,canyou repeatthatagain?
A: WhenCSIRprovidedeverythingit costaboutUS$600aunit. We’re
lookingatreplicabifitywith US$8for a pedestaland$4 for aslab.This is
theminimumneededtogeturinediversionto work.Theotherstuffis
optional.

Q: On acceptability,in Umtataand Campbel4peopledidn’tacceptto
reuse[faecesandurine]. Didyou explainthe conceptto them?Did they
buyjustthetoiletor weretheyawareofthe reuseconcept?
A: DifferentapproacheswereusedbetweenUmtataandtheNorthernCape.
IntheUmtatatheywerelookingforreuseandsopeoplearereusing.Inthe
NorthernCapetheywerelookingforan alternativeto abuckettoilet.

Thequestionis whatto do with it [thefaecalmatter]?Somepeoplejust
chuckit in therubbishbin afterit’s driedout,othersuseit in theirgardens
andthis variesfromcommunityto commumty.Theywerelookingfora
viablealternativeto pit latrinesandbucketsbecauseoftheproblemofhard
rock,not reuse.
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-~. Zimbabwe: A Brief Overview
~4N 4”1 LZ.~A~-L.L of Ecological Sanitation

by Mr. Peter Morgan, Jlquamor

Definition of Ecological Sanitation in Zimbabwe
Ecologicalsanitationis seenin Zimbabweasasystemthatmakesuseof
humanwasteandturnsit into somethingusefulandvaluablewith minimum
riskofpollutionoftheenvironmentandwith no threatto humanhealth.It is
asystemin which latrinesaredesignedto:
• store andpreparehumanwastefromusein agricultureby encouraging

theformationofhumusby theadditionofwoodashandsoil etc.
• provideameansofremovingthehumanwastesafelyandsimplyfrom

thelatrineto anothersiteofcomposting
• reducethepollutionofthegroundandatmosphereasmuchaspossible
• it is thereuseoftheendproductswhichis vital, theymustbeintroduced

into agricultureorforestryin asimpleandeffectivewaywhich is safe.

In ecologicalsanitationtheworldsofsanitationandagriculturecome
togetherin awaywhich isbeneficialto manbyturningawasteproductinto
somethingvaluable.

Latrine types used in Ecological Sanitation in Zimbabwe
Shallow pit latrines
Arborloo - simplelatrine with aportablelatrineslabandsuperstructure
which is mountedoverashallowpit. Usedpitsareplanted
Fossaalterna - simplelatrinewith aportableslabandsuperstructure
whichalternatesbetween2 permanentlysitedpitsat6 monthintervals.

Urinedivertinglatrines
Urinedivertinglatrines- with vault abovegroundorbelowground. Solids
heldin vault orin container(bucket,basinetc.).Bucket/basincontents
transferredforfurtherprocessingto compostingsite.Thesecanbe
convertedVIP’s latrineswith singleordoublevaults.Theycanbemulti-
compartmentlatrinesfittedatschools.

(Note:urine-divertingpedestalsare commerciallyavailablebuta
numberof“home made”units havealso beenbuilt).

Non-urinedivertinglatrines
ModifiedVIPs with singleor doublevault. If double,onevault is usedat
onetimeandthelatrinefloor is designedwith two squatholes,oneof
whichis convertedatanyonetime. Thelatrinevaults are designedfor
relativelyeasyaccessto contents.

(Note: All latrinesusedin ecologicalsanitationare designedto store
andpreparehuman wastefor usein agriculture by encouragingthe
formation ofhumus by theaddition of
woodashandsoiletc.).

40 ANNEX II: Country Experiences in Ecological Sanitation



U
...................................................

~~thods uf introducing human waste into agriculture
s Shallowlatrinepits (arborloo) for treeplanting
‘.~ Humusmakinglatrinepits (fossaalterna)forhumusproduction
~‘ Fertility pitsor trenches(organicpitsandeco-pits)forhumus

productionorvegetableJtreeplanting
~ Treepits specificallyfor treeplanting
• Trenchpits forvegetableproduction
• Bagsforstorageandhumusproduction
• Bucketsforstorageandhumusproductionorvegetable/treeplaning
• Compostheapsforproductionofgardencompost
• For urine,directlyon to orinto soil ordiluted 10:1 with waterand

waterplantsdirectly.

Theworldofsanitationandagriculturecometogetherby changinganeerie
smell into somethinguseful.Whentheprogrammebegantherewereonlypit
latrines,whichcouldbe convertedinto ecologicalsanitationlatrines.

)efining ecologicalsanitation
Otherdefinitionsof ecologicalsanitationhavebeendevelopedin Sweden
andAddis.The definitionmaybedebatedlaterbutweshouldrememberto
beflexible on this.Andin thisworkshoptherewill bemanydebates.The
latrinesyou will visit in thefield aredesignedso thatthefinal materialscan
beusedin agriculture.Wewanted samtationandagricultureto come
togetherin awaythatis ofvaluetoZimbabweans.

On the softer side
The softwarecomponentto thisis vital: weneedto workonthesocialside
ofthings.Overthenextfewdaysyou’ll seewhat’sbeentriedin Zimbabwe.
Weweretold in Swedenthatwemustseparateurineandfaeces,howeverin
thiscountrywearelookingatothertechniquesaswell. Thesimplestway
we’ve foundis thearborloo,aportablelatrine wherethematteris left in
sitein shallowpits in whichtreesareplanted.Somepeoplehaveargued
thatthismaybe asourceofpollution,but thepits areveryshallowandare
only usedin areasnotproneto floodingorhighwatertables,mmimisingthe
riskofgroundwaterorsurfacepollution.

Anotherexampleyou will seeon the field trip is thefossaalterna,apit
whichalternates.Thecentralthingis that thepits areshallowandthe
contentsareamix offaeces,soil andwoodashwhichpromotesrapid
decomposition.Somelatrinesyou will seehaveurineseparationanduse
pedestals.Theseincludenewly developedaswell asadapted\‘TP latrines
(somehavebeenconvertedto becomemorelike compostinglatrines).
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PathogenDecayDuring Storage and Composting
(with Mr MJere)
Introduction
Pathogenicdestructionseekstodevelopandunderstandtherateofdecay
duringcompostingofpathogenicmicro-parasitesandhelminthsfoundin
humanexcretaandthehealthaspectsofhandlingandusingsuchproducts.

Objectives
Thestudyfocusesontheestimationoftherateofdecayofpathogensunder
aerobiccomposting;estimationoftherateofdecaypathogensin
conventionalpit latrinechambers;andexaminationoftherateofdecay
undervaryingconditionsoftemperature,humidityandsoilpH.

Materials And Methods
Samplematerialsonginatefrom low costlatrinesdesignedto diverturine
from faeces.Raw faecesaremixedwith ash,sand,soil andotherorganic
matterandallowedto compost.Samplesarethencollectedeverymonth
from thecompostsitesfor laboratoryanalysis.The samplesarecollectedin
tight lid containers,andtakento thelaboratoryfor processing.

Procedure
igof compostsampleis weighedanddilutedinto 9m1of 0.1%peptone
waterto giveserialdilutionfactors(to thepowerof 10). 0.1 ml ofthe
dilution is pipettedonthesurfaceofMacConkeyagarplatesandspread
with asterileglassrod.ThespreadMacConkeyagarplatesareincubated
for 18 to 24 hoursat37oC.All coloniesresemblingE.coli (Type01)
morphologyarecountedandconfirmedfortheactualspeciesby canymg
outbio-chemicaltestsusingtheAnalyticalProfileIndex(API 20Ereagent
teststripes).

Results17/09/99

Sample No.
& Name of

User

PH 0 1-1 1-2 1-3 1-4 1-5 1-6 M/count
xl 0-6

Confir-
mation

%

1 C
Chigwamba

735 TN TN 8008 1120 273 39 2 197 Ecoli 992

2 S
Chigwamba

8 36 TN TN TN 286 192 47 5 30 E coIl 992

3
Kapondoro

859 TN TN 1566 158 10 2 0 015 Ecoli 909

4 Woodhall
Farm

TN TN 522 392 44 0 0 0 44 Pstrla spp 87%

KEY TNTC= To numerousto count / E. colt = Eschericihiacoli

fl: Zimbabwe: Pathogen Destruction
••• • by Mr. Morris Chidauanzi,The Blair ResearchInstitute

Discussion
The analysis will

determine the decay
rate with age under

varying corn posting or
natural treatment

conditions The patho-
gen decay model

shown here will be
used to recommend

safe excreta use I
handling practices

under varying condi-
tions ash (alkaline),
sand (aerobic), soil

(less aerobic), natural
(control)
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R~searchProposal on the useof Human
Waste “Night Soil’5 as a Fertiliser and Soil
Amendment in Rural Zimbabwe
by Mr. B. Mashingaidze and Mr. P. Tongooria,
Crop ScienceDepartment, Universityof Zimbabwe

Pu pose
Theaimofthisstudyis to determinethenutritiveandsoil amendmentvalue
ofproductsfrom eco-sanitationtechnology(urineandcompostedfaeces)
for cerealcropscommonlygrownin thesmaliholdersectorin Zimbabwe.
Thisis apartofalargerstudyon thepromotionofeco-sanitationwhich
coveraspectsofsafetyandpathogendecayin compostedhumanwastefrom
eco-sanitationtechnology,socialandbehaviouralacceptance,eco-
sanitationtechnologyrefinementandconmiunication/advocacystrategies.

Specific objectives
• Determinethecompositionofproductsfromeco-sanitationtechnology

(urineandcompostedfaeces).
• Quantify theeffectsoftheproductsfromeco-sanitationtechnology

(urineandcompostedfaecesmixtures)on thegrowthandyield ofmaize
andsorghumin comparisonwith commonlyusedinorganicfertilisers.

• Determinethemmeraiisation(mineralNPKreleasepatterns)of
productsofeco-sanitationtechnologyduringtheseasonandoverathree
seasonperiodof application.

• Determinetheeffectofapplicationofproductsofeco-sanitation
technologyonthesoil physicalcharacteristics(waterholdingcapacity,
aggregatestability,porosity,penetrability,infiltration).

Background
In arecentdiagnosticsurveyofthesmaliholderagriculturalsector,
exhaustedsoilsdepletedoftheirnaturalmineralandorganicconstituentsby
yearsofcroppingwith little fertilisationormanuringwerecitedasoneof
themajorproblemscontributingtolow yieldsandpoorfoodsecurityin this
sectorin Zimbabwe(SmallholderDry AreasResourceManagement
Project,1998).Inadequatedraftpower,frequentdroughtandinability to
purchasecroppinginputsareothercontributoryfactorsto low foodsecurity
in thesmaliholdersectorin Zimbabwe.

Thepoorfarmfamiliesin thesmallholdersectoraregenerallythosethatdo
notownsufficientlivestocknumbersto carryout timelytillage,plantearly
andachievehighcropyields. Thismeansthatthesepoorfarmershaveno
orlittle accessto animalmanure.Sincethey,generallycannotafford to buy
theexpensiveinorganicfertilisers,overanumberofyearstheyhave,
invariably,minedtheirlandsofthelittle mineralsandorganicmatter
originally foundin thegranitederivedsandsfoundin mostcommunalareas
ofZimbabwe(Grant, 1981).

U
The precarious food
security of the poor
farmers in the
smallholder sector
means that they fail to
produce enough food
from their allocated
land in the communal
or resettlement areas to
feed their families until
the next harvest.

They therefore go
hungry for a proportion
of the season and
traditionally rely on
free food hand-outs
handed out by the
government to carry
them through to the
next harvest Now that
the grain loan scheme
has been terminated by
government, these
farmers face a
particularly bleak future
unless their soil fertility
and concomitant food
security problems are
ameliorated
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The low organicmattercontentoftheexhaustedsandysoilsin the
smaliholdersectorin Zimbabweis inimicalto aggregatestability and
predisposesthemtotherampantsoil erosionandlanddegradationthat is
characteristicofthecommunalareastoday(ElwellandNorton, 1988).
Cheapandreadilyavailablesourcesofplantnutrientsandorganic
amendmentsarethereforeurgentlyrequiredto turn aroundthedeterioration
in soil fertility, to improvecropyieldsandto ensurefoodsecurity.

Potential for a newsourceof fertiliser
Decomposedhuman faecalmatter andurine from eco-sanitationtoilets
could be readilyavailablein thesmaliholdersectorin Zimbabwe andcould
potentiallybe exploitedas a fertiliser and soil amendment. Theproposed
studyis thereforeanattemptto adapttheuseofhumanexcretato solvethe
low fertility andpoorsoil stnictureproblemsand enhancefoodsecurityin
the smallholdersectorin Zimbabweusingareadily availableresourcein
thecommunity.

Fertiliser value of human faeces
Thequantityandcompositionofhumanexcreta,wastewaterandsolidwaste
variesgreatlywith locationdependingon fooddiet, socio-economicfactors
andwateravailability. Faechemetal. (1983)found that thequantityof
faecesproducedpercapitadaily in someEuropeanandNorthAmencan
citieswas l00-200gwhile that in developingcountries was it isbetween
130and500g(wetweight)per capitadaily. Mostadultsproducebetween
1 and 1.3 kg urine,dependingonhow much they drink, andonthe local
climate. Thewatercontentoffaecalmattervarieswith thefaecalquantity
generated,beingbetween70 and85 percent(seeTable 1).

Table 1: Compositionofhumanfaecesand urine

Faeces Urine

Quantity (wet) per person per day i 00-400g 1 .0-1 31kg

Quantity (dry solids) per person per day 30-60g 50-70g

Moisture content 70 to 85% 93 to 96%

Approximate composition (% dry weight)
organic matter 88 t 970 68 ~ 850

Nitrogen (N) 50 to 7.0 15 to 19

Phosphorus (as P205) 3.0 to 5 4 2 5 to 5 0

Potassium (as K20) 1.0 to 2.5 3 0 to 4.5

Carbon(C) 44to45 lltol7

Calcium (as CaO) 4.5 4 5 to 6.0

C/N ratio approx 6 to 10 1

Adaptedfrom Poiprasert(1989)andFeachemet al. (1983)

MtN~Xt!
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Despite all the
knowledge that the

human race has
accumulated in the
past /0 000 years,

humankind still has not
mastered how to use

human urine and faeces
to fertilise farmlands in

a way that is simple
and efficient, will not

spread disease and that
will benefit the soil

This knowledge is
becoming increasingly

important as soils
continue to be depleted
in minerals and organic

matter they need to
remain fertile (Beeby,

1995).
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Theaimofthisstudyis toinvestigatetheeffectsofdecomposedhuman
excretefromeco-sanitationtoiletson plantgrowthyield andsoil character-
istics.Cropswhoseharvestedeconomicpartsdo notnormallycomeinto
contactwith treatedsoil will beusedin theseexperimentsto ensurethatthe
dangersofpathogentransferfromdecomposedexcretaisminimised.Maize
is thestaplefoodcropin thesmallholdersectorin Zimbabweandis grown
throughoutthecountry,evenin drymarginalareas(Mashingaidzeand
Mataruka, 1992). Sorghumis grownin thedrierregionsofZimbabwe.

Materials and Methods
1. Determinationofcompositionofdecomposedhumanexcreta
Protocolsspecffiedin AndersonandIngram(1993)wifi be usedto analyse
thehumansamplesofdecomposedhumanexcretaandurinefromeco-
sanitationtoilets. Nutrientcontent(totalphosphorus,potassium,magnesium
andcalcium)will bedeterminedby ashingtheexcretefollowedby diges-
tion with amixtureofhydrochloricacidandnitric acids.Magnesiumand
calciumwill beanalysedusingtheatomicabsorptionspectrophotometer
whilepotassiumandphosphoruswill beanalysedusingaflame spectro-
photometer.Totalnitrogenwifi bedeterminedby themodifiedKjeldal
methodbasedon wetoxidationandconversionoforganicN to ammoniaby
digestionwith concentratedsulphuricacidfollowedby colometricdetermi-
nationofammonium.Mineralnitrogenwill beextractedwith 2M potassium
chlorideanddeterminedcolometricaily.Moistureanddrymattercontent
will be determinedconventionally. A sampleof thematerialwifi be dried
at 105 OC for 24 hours.

Theresiduewill give thymatterorsolidscontentwhile the lossin weight
is themoisturecontent.To determinetheorganicmatterandashcontent,
sampleswill beignitedslowly to afinal temperatureof450 OCin an
electricfurnace.Thelossindryweightwill give theorganicmattercontent
while theresiduerepresentstheashcontent.Carbonwill be determined
from the relationship; total C = (organicmattercontent)/1.8 (Haug,1980).
Availablephosphoruswill bedeterminedby theBray methodbasedonthe
extractionofphosphoruswith amixtureofNH4F andHC1 andthedevelop-
mentofcolour with acid ammoniummolybdate.ThepH and electrical
conductivity wifi be measuredin a CaC12(1:5)extractusingapH and
conductivitymeter,respectively.Thedatecodedurineanddecomposed
faecalmatterwill beprovidedfrom theother componentsofthe study (the
eco-sanitationcomponentandthepathogendecaystudies).

2.Effectsofdecomposedhumanexcretaandurineonplant growth and
yield, soilphysicalattributes,minerallsationandresidualeffects
Theexperimentswill becarriedout at theUniversity ofZimbabweFarm
(heavyredfersiallitic soils) andDomboshava(sandysoil site).

In the rural areas of
Zimbabwe where
water-borne sewage
systems are absent,
human excreta is
commonly treated by
on site methods such as
pit latrines and Blair
toilets However these
methods make it

hygienically impossible
to re-handle the waste
and use it as a fertiliser
because it is septic.
produces highly
objectionable odours
and poses an
unacceptable health
risk

For ~iumanwaste to be
accepted and adopted
for use as a fertiliser &
soil amendment it must
be seen to be safe and
non-objectionable to
handle and apply to
crops in the field
Hence this study will go
hand in hand with the
pathogen and helminth
decay studies which
will be carried out on
the cornposted products
from eco-sanitation
toilets.
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Thecompostedfaecalmaterialandurinewifi beprovided from other
componentsofthe study. Theexperimentwill bearrangedasarandomised
completeblock designreplicatedthree times at the two sitesfor maizeand
sorghum. Fertiliser and compostedfaecalmatter wifi be broadcastand
incorporatedinto the soil by discing to a depth of20-30cm. Plot sizewill
be 2.7mwidth x 3m lengthwhichwill accommodatefour maizeandsor-
ghumrows at0.9m spacing.Twomiddle rowswill be harvestedfor yield
assessmentsat the endofthe seasonasnettplots. Maizeand sorghumwill
be planted in separateexperimentsatthetwo sites. Soil sampleswill be
collectedbeforeplanting, andeveryfour weeksafterplanting and plant
available or mineral(N, P, K) determinedas previously describedin 1.

A representativesampleofplantsfrom the treatmentplots will beharvested
everythreeweeksand plant height, leafareaper plant,total plant dry
weight, leafdry weightand stem/petioledry weightdetermineduntil the
floweringstage.Time to tasseling,pollen shedand 50%sillcing will be
recorded.Grainyield adjusted to 12.5% moisture contentwifi be deter-
minedatthe endofthe season.The treatments will be applied to thesame
plots for threeseasonsandsimilarmeasurementsdescribedabovetaken
everyseason.

Soil sampleswill betakenfrom thetreatmentplotsbeforeapplicationofthe
humanexcreteandfertiliser amendmentsandatthe endoftheseasonand
bulkdensity,waterholdingcapacity, infiltration (doublering method),and
porositydeterminedasdescribedby AndersonandIngram(1993).Residual
benefitsto thesoil physicalcharacteristicswill be similarly momtoredin
the secondandthird yearoftheexperiments.

3.Effectofcompostedfaecalmatter andurinetop dressingon plant
growth andyield
The experimentwill becarriedout at theUniversityofZimbabweFarmand
at Domboshava.The following treatments wifi be arrangedasa3 x 3
factorial in a randomisedcompleteblock design.The urine will beapplied
as a top dressingfertiliserat5 weeksafter planting.

Table2: Treatmentcombinationsin an experimentmeasuring
theeffectoffaecalmatter rate of application and top dressing

usingurine onmaizeandsorghum

Fecal matter
application rate (F)

Urine top dressing (U)
1 tonne/ha 2.5

tonnes/ha
5 tonnes/ha

5 litres/ha Fl Ui F2 Ui F3 Ui

10 litres/ha Fl U2 F2 U2 F3 U2

15 litres/ha Fl U3 F2 U2 F3 U3

MtN~tfl
•.•..•..•S.•SS•SS•••.•.S••SSS••••••••...SS.•....I•

The following treat-
mentswill be used:

I Untreated (control)
2 1 tonne/ha com posted

faeca/ matter
3 2 S tonnes/ha

cornposted faecal matter
4 5 tonnes/ha composted

faecal matter
S. 75 kg/ha Compound D

plus 75 kgJ~mmonium
Nitrate “AN”

6 /50 kg/ha CompoundD
plus /50 kg 71N”; 7 300
kg Iha Compound 0 plus

300kg 71N”
8 Urine diluted at /0 I

with water applied at JO
litres per m2

9 Urine diluted at IS I
with water applied at /0

litres per m2
10 Urine diluted to 20 1
with water applied at /0

litres per m2
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Measurementson plant growth anddevelopment,soilnutrient dynamicsand
cropyield wifi beasin experiment2. Theurinewifi be diluted 10:1with
waterto enableevenapplication in thefield.

4. Effectoffaecalmaterialandurinemixtures
ongrowth andsoilcharacteristics
Theexperimentwill becarriedoutattheUniversityofZimbabweFarmand
Domboshava.Theexperimentwifi organisedasa3 x 3 factorialin a
randomisedcompleteblockdesignwith 3 replications.Thetreatment
combinationsaresimilarto thoseshownin Table2 abovewith treatment
combinationsmeasuringtheeffectofcompostedfaecalmatterandurine
mixturesonmaizeandsorghum.Thecompostedfaccalmaterialandurine
will be thoroughlymixedbeforeapplicationandincorporated20-30 cm
into thesoilbeforeplanting. Measurementswill bemadeonplantandsoil
parametersasin experiment2.
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and lead to over-use of precious water.
Pile up Sanitation facilities waste
land space and resources and
make the world dirty and smelly!

Holds back national development reduces
agricultural production, keeps workforces below
peak, leaves potential brainpower unrealised,
increases health costs and discourages or destroys
tourism.

We feed & breed faecal
germs and worms.
Harmful living things in faeces need food, ~
warmth and moisture to grow and
reproduce. When they get back into our
bodies, we keep them alive and help them
When we mix faeces with urine we provide
it moisture and nourishment. Wet, warm,
dark, dirty sanitation systems help keep faecal
germs and worms olive as long as possible.

We “stockpile” faeces.
Improperly contained piles of faeces, especially
when mixed with urine, attract flies and other
vermin Such stockpiles are taking up more and
more space in our homes, our municipalities and
our planet. Resources are being consumed in
construction of more facilities to contain it and
transport to move it.

Ecolo
......

solutions
itation

problems

1. What’s the problem with
human faeces?

by Ms Regina Doyle & Dr. Steve Esrey

2. Why is this happening?

Actually the harmful living things in faeces, not We “share” faeces and
faeces themselves are the problem The effects of
unmanaged faeces:

put it back in our bodies.
Faeces are scattered in and

Kill children 3 million die globally
every year of diarrhoeal diseases.

‘i4~.......J,’Stunt children, mentally

around homes, fields and water
and put where it is shared with
others It gets onto our hands by

and physically diarrhoea weakens brair after defecation or by
and bodies, causes feebleness and touching other hands, doorknobs, money or
learning difficulties, anything else with faeces on it. It gets into our
Make children and adults ill food through dirty hands, plates, utensils, and
with diarrhoeal, parasitic, skin and other diseases. raw or improperly cooked provisions. It gets into
Burdens women and girls who by tradition our water when we defecate into it, wash
have responsibility for the sick and household nappies and bathe in it, dump sewage and let pits
cleanliness, leak into it. Parasites burrow into our skins when
Cause loss of income sick people work less,
medical and funeral expenses increase, school
fees are wasted and costs of poor sanitation are
hi h
Damage the environment faeces pollute water,
add to global warming, cause loss of blo-diversity

we share water with faeces and urine in it.
•‘

The harmful germs in faeces can
live on our hands for many hours

after being picked up.

Recent cholera alerts caused
European Union bans of shrimp & fish
imports from Mozambique & Uganda.

Disease outbreaks,
obnoxious odours and pollution force
closures of holiday spots or required

massive cleanups. Such incidents cost
millions of dollars in lost revenue.
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140 grams per person per day
x 6 billion people in the world

x 365 days a year is a lot of faeces1

We over consume and pollute
fresh water in an attempt to
“get rid” of “waste”
We use fresh water to soak or flush faeces and
urine away. We excrete directly into streams,
rivers and lakes, or it washes out of the bush.
It seeps out of latrine and septic
pits or is dumped into water by
sewage systems. Over 80% of all.
sewage (toilet, bath and kitchen’
water mixed with industrial and
agricultural wastes) in developing
countries is discharged into rive~’P~~.

1.—’~#”
lakes or the sea without any treatment Untreated
sewage spreads faeces, kills fish and other living
things and spoils tourism.

High levels of nitrogen from faecal matter
contribute to acceleroted growth of water
hyacinth, a weed that chokes waterways

( blocks navigation, pumping stations and
hydroelectric generators), and robs marine

life of oxygen and other nutrients.

3. What can be done?

Faeces can not only be made safe but it and
urine can be used as soil conditioners and
fertilisers while saving precious water resources

We must think and act differently to further
develop and use ecological sanitation (ecosan)
around the world.

4. What is ecological sanitation?

Any process which protects human health,
does not pollute; re-uses urine and/or
faeces; and reduces water waste. Current
and emerging ecosan
technologies can reduce costs to families and
municipalities and are just as convenient as
conventional toilets and latrines. Basic ideas for
ecological sanitation are:

bon’t mix faeces with urine or water.
Keep faeces separate from urine and
water at the latrine or toilet using divert:
ing seats or squatplates.
Separation allows urine to be used
immediately as a fertiliser and allows
faeces to be contained until it has
broken down and is safe to use.

The urine of 30 people can replace the
NMK from a hectare of soil each year.

If you must mix faeces with urine,
put it to its safest most direct use.

Faeces can be safely mixed
with urine in very shallow pit
latrines using portable seats,
slabs and superstructures.
As soon as the pit is full, the

ictures are moved onto a
pit The old pit is

topped-up with mulch and planted with a fuel-
wood or fruit tree. Such “arbor laos”, ‘fossa
alternas” or moving pits keep faeces and urine
contained, do not require faeces to be handled at
any time and provide systematic fertilisation for
orchards or plantations.

Every adult can
fertiliser every

his or her

produce enough
year to grow all
own food.

,~ —~ Il.
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Contain faeces: stop sharing it!
Always put faeces where babies, adults, ani-
mals, insects and the weather will not spread it

Improved sanitation can reduce
diarrhoea deaths by 60%,

episodes of diarrhoea by 36%
and child stunting by up to 50%!

Stop whatever faeces have escaped from
getting back into our bodies.

Wash hands, especially before putting
them into the mouth or touching food.(’
Use the “run to waste” method of
hand washing and at best use soap to
cleanse hands; otherwise use ash or
sand and water, or water alone.
Keep clean every thing used to feed babies,
prepare, serve or eat food or drink water.
Cook food thoroughly and reheat it properly.

Make contained faeces not only safe,
but also useful and agreeable to use.
Let faeces dry up don’t mix it with urine or
water. Add dry kitchen waste (peels, leaves,
leftovers) as well as garden trimmings and other
dry organic matter to the faeces to help it break
down faster. Add ashes or lime to dry it out. This
starves and dehydrates germs and worms, stops
bad smells, reduces flies and other vermin and
keeps the separated urine sterile.

Stop wasting water and stop polluting.
Encourage ecological sanitation in rural and
urban areas. Instead of “moving up” from pit
latrines (often a source of ground water
contamination) to costly sewer systems (which
waste and contaminate water), convert existing
systems to ecosan latrines and toilets Where
people have no facilities, promote ecosan to
save lives, resources, money and our
environment.

STOP stockpiling it:
USE faecal resources
Use safe, dry faeces to enhance soil to grow
firewood, fruit trees, animal or human food. Like
animal manure, human faeces help retain water
in soil, allow good bacteria to grow, keep plants
healthier and prevent erosion. Separated from
urine and allowed to dry, faeces have no offensive
smell, allowing sanitation facilities to be built close
to or in homes.

Human urine contains the same NPK
value as chemical fertiliser, and in
addition has micro trace elements

beneficial to crop growth.

Annual excretion of fertiliser by humans
compared with fertiliser requirement of cereal

Fertiliser
Fertiliser 504) litres 50 litres Total needfor

urine faeces 230kg
cereal

nitrogen 5.6kg 009kg 57kg 5.6kg
phosphorus 04kg 0.19kg 06kg 0.7kg
potassium 1.0kg 0.17kg 1.2kg 1 2kg

Total 7.0kg 0.45kg 7.5kg 7.5kg
N÷P+K (94%) (6%)

(sou,veM Wolgast1993 Re~ycImgsystem bro,h,re
byWM Ekologen ab, StockhofrwSwede,,)

Use urine diluted with water as a clean, cheaper
substitute or supplement to petrochemical
fertilisers Most developing countries are
economically distressed and factory produced
fertilisers are unaffordable With ecological
sanitation, farmers at subsistences, family and
commercial level can produce their own or
supplement animal and chemical fertilisers while
solving local hygiene problems.

5. And finally
dare to think different!

Think ecologically:
‘1it’s” not waste,
flit’S” a resource!

~NN~ m

Washing hands reduces
diarrhoea episodes by 33%.

Food hygiene reduces
diarrhoea episodes by 70%
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L,t~crementHappens by Peter Montague
reprinted with permission from The Ecologist Volume 29, No 4, july
1999 (pp 267-269)

How it All Began
Humansbeganto leadasettledlife, growingcropstosupplementhuntingand
gatheringoniy about10,000yearsago.For all timebeforethat, humans
“depositedtheirexcreta- urineandfaeces- on the ground,hereandthere,in
themannerof all otherlandcreatures.”Thesoilandits communities(including
plants,smallammalsandmicro-organisms)capturedalmostall of thenutrients
in animalexcrementandrecycyledtheminto newcomponentsfor soil. In this
way, thenutrientswereendlesslyrecycledwithin thesoil ecosystemandlargely
keptout of surfacewater.

As aresult,whatwecall “purewater” is low in nutrients,particularlythemajor
nutnentsnitrogenandphosphorus.Becausetheseconditionshaveexistedfor a
very longthne,life mlakes,riversandoceansis accustomedtotherelative
absenceof thesenutrients.Overthepastcoupleof billion years,life has
flounshedin thislow-nutrientenvironment,growingcomplexand
interdependentin theprocess- an aquaticconditionwecall ‘clean’ and
‘healthy’.

Wheabodyof waterissuddenlyinundatedwith nutrients- especiallynitrogen
andphosphorus- thingschangedrastically.Oneorafew organismsflourish
andbeginto crowdout theothers.We canall recallseeingabody of waterthat
is pea-soupgreenfrom overgrowthof algae.Suchawaterbody is clearlysick,
chokedits diversityvastlydiminished.
Today,muchof the surfacewaterof theplanetis in astageof ill health
becauseof misplacednutrientsAndamaincontributingculpritis misplaced
humanexcreta.

East and West: conflicting Views on Sewage Management
For severalthousandyears,andup until veryrecently,Asianagriculture
flourishedby recyclinghumanwastesinto croplands.Theopposmgcamp,
particularlyinEurope,hadambiguousfeelingsabouthumanwaste- wasit
valuablefertilizeror wasit a nastyandembarrassingproblemto getrid of? In
Europe,apatternevolved:the first stagewasurinatingon the groundnear
dwellings.As populationdensityincreased,this becameintolerableandthe
communitypit evolved.Forprivacy, this evolvedinto thepit privy or
‘outhouse’ - a structurefor privacyatopa holein theground.Despitewhat
manypeoplethink,thepitprivy is notenvironmentallysound- it deprivesthe
soil of thenutrientsinexcrement,andby concentratingwastesit promotes
pollution ofgroundwaterby thosesamenutrients.

Beforethe adventof pipedwater in the late 8th century, European towns
storedexcretain cesspools(linedwith somedrainageof liquids)or in vault
privies(tighttanks without any drainage). The ‘night soil’ wasremovedby
‘scavengers’andwaseithertakento farms,or dumpedinto pitsin theground
or into rivers.In general,Europeansneverdevelopedaclearandconsistent
perceptionofthenutnentvalueof excrement,asAsianshaddone.
In ancientRome,the wealthyelite hadindoortoiletsandrunningwaterto
removeexcrementvia sewers.Later, Europeancities developedcrudesewer

It!
‘S....

for centuries, society has
been faced with a
problem: what to do
with vast volumes of
waste produced by its
population
Treated properly, human
excreta can be a natural
and beneficial fertilizer
But today, across the
ndusrrialised world we
ae paying the once for
~wo:en~uiesof a ‘get
~dor au~cacin[0

hu’~nwastes - and our
sol s oosoned as a
resulL

Long ago, human
civilisations split into
two camps regarding the
management of excreta
Many ~siansocieties
recognised the nutrient
value of ‘night soil’ (as it
became known)
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systems- usuallyopenguttersbutsometimescoveredtrenchesalongthecentre
or sidesof streets- thoughtheyhadno runningwateruntil the18thor 19th
century.Theputrefyingmatterin thesestagnantditchesdid notmoveuntil it
rained- thusthename‘stormsewers’- andmanycities prohibitedthedumping
of humanwastesinto them.

But as with every new
technology, the piping of

water brought new and
unforeseen problems of

its own Water piped
into homes had to be

piped out again, and this
caused cesspools to

overflow, increasing the
problems of odours and

of water-borne diseases

Because sewers already
existed, and because the

public was paying for
them, they were the

obvious places for
dumping industrial

waste ~ the pressure
for greater waste
dipsosal capacity

increased, industrialised
nations allocated vast

sums of money to
construct centralised

sewer systems to serve
the combined needs of

homes and factories.

The Birth of the Modern SewageSystem
With theadventof pipedwater,thingschangeddramatically.In theUSA, the
first waterworkswasinstalledin Philadelphiain 1802, andby 1860 136cities
wereenjoying pipedwatersystems.By 1802,thenumberwasup to 598.With
pipedwater,per-capitawateruseincreasedatleast10-fold, from3-5 gallons
perpersonperday to 30-50gallonsperpersonperdayor evenmore.

To solvetheseproblems,cesspoolswereconnectedto the cities’ crudesewer
systemswhichranalongthe streets.Theresultwasepidemicsof cholera.In
Paris in 1982,20,000diedofcholera.Aroundtheworld, thecombinationof
pipedwaterandopensewershasconsistentlyledto outbreaksofcholera.To
solvethisproblem,engineersdesignedclosedsewersystems,pipesusingwater
asthevehicleforcarryingawayexcrement.Thissolutionengendereda debate
amongengineers:somewantedto returnsewageto agriculturalland,others
arguedthat ‘waterpurifiesitself andwantedto pipesewagewasbeingdumped
into waterbodieson agrandscale.This decision- takenfor short-termreasons
- wastoprovedamagingin the longrun.

Industry changesthe Rules
In thecities,thecholeraepidemicsabated.However,citiesdrawingtheir
drinkingwaterdownstreamfrom sewagedischargesbeganhavingoutbreaksof
typhoid,causedby theemptyingof sewageinto cleanwater.This engendered
anotherdebate:whethertotreatsewagebeforedumpmgit into waterbodies
usedfor drinking,orwhetherto filter drinkingwater.Publichealthofficials
favouredtreatingsewagebeforedumpingit ; sanitaryengineersfavoured
dumpingsewagerawandfiltering waterbeforedrinkmg.Again,theengineers
prevailed,againlargelyfor reasonsofeaseandcovenience.Andagain,this
createdunforseenproblems.

Ascitiesbeganto filter anddisinfecttheirdrinkmgwater,typhoidbegantoabate.
But throughoutthe20thcentury,astheWestindustnahsedrapidly,industry
developedahugedemandfor low-costwastedisposal.But sewershadbeen
designedfor humanwastes,not industrialchemicals,andasmdusiriesbegantouse
themasgiantdrainsfor theirpoisonouswastes,newandvirulent dangersemerged.
Thenutrientsin theexcrementbecamemixedwith industrialchemicals,andas
industriesbegantousethemasgiantdrainsfortheirpoisonouswastes,newand
virulentdangersemerged.Thenutrientsin theexcrementbecamemixedwith
mdustrialwastes,manyofthetoxic.Soby the l950s, essentiallyeverybodyof
waterreceivingpipedwasteswasbadlypollutedwith acombinationofexcessive
nutrientsandtoxicants.This ledtoanewdemand;totreatwastesbeforedumping
theminto water.Thusbeganthe“treatment”phaseofthe“get rid of it” approach
tohumanwaste;thelatestin adulteratingofa clean,naturalandevenbeneficial
wasteproductby unnaturalpoisons.
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The Failure of SewageTreatment
Thefirst stagein theprocessofmodernsewagetreatmentis ‘primary
treatment’- screeningout the deadcatsandother‘floatables’ from thesewage.
All othernutrientsandtoxic chemicalsremainmthewastewaterthatis
dischargedto anverorocean.Nextcomes‘secondarytreatment’whichspeeds
up thebiologicaldecompositionof wastesby forcingoxygeninto them,by
promotingbacterialgrowth,andby othermeans.Thisis anenergy-intensive
processandthereforeexpensive.Unfortunatelyit, too, leavesmanyof the
nutrientsandtoxic in thedischargewater.This two-stagetreatmentprocess
endsup by creatinganewform of combinednutrientsandtoxinsknownas
‘sludge’. Sludgeisthede-watered,stickyblack“cake” createdin large
quantitiesbymodernsewagetreatmentplans.It containseverythingthatcan
go downthedrainsin homesandmdustriesandwhichatreatmentplantis able
to getbackout.

Industryiscurrentlyusing70,000differentchemicalsin commercialquantities;
anyof thesemayappearin sludge.About 1,000newchemicalscomeinto
commercialuseeachyear,soanyof these,too,mayappearin sludge.A
descriptionof the toxicantsthatmaybefoundin sludgewould fill several
books.TheUS GeneralAccontingOffice hasreported- not surprisingly- that
municipalsludgeregularlycontainsradioactivewastes(frombothmedicaland
militarysources).

With hundredsof sewagetreatmentplantsnowproducingtoxic sludgein
mountainousquantities,thenextquestionwas,whatin theworldto do with it?
Formanyyears,coastalcitieshaddumpedsewageinto theoceans,whereit

created“deadzones”thatcouldnot supportmarinelife. NewYork dumpedits
sewagesludge12 milesoffshore;whenthatplacedevelopedobvious
contaminationproblems,thedumpingwasmovedto aspot106 milesoffshore,
where,to no one’ s surprise,contaminationsoondeveloped.Other
communitiesdumpedtheirsludgeinto landfills,whereit pollutedtheirground-
water.Still othersincineratedtheirsludge,creatingseriousairpollution
problems,thenlandfilledtheremainingashorsimplyheapedit on theground
for thewind to disperse.

In 1998,theUS Congress,in linewith othergovernmentauthoritiesacrossthe
industrialisedwoird, outlawedtheoceandumpingof sewagesludge.At this
point, manycommunitiesfacedarealwastecnsis.Therewasno safe(or even
sensible)placeto putthemountainsof toxic sludgethataregeneratedevery
dayby centralisedsewagetreatmentsystems.It wasatthispoint inhistorythat
US EPA-feelingtremendouspressureto ‘solve’ thesludgedisposalproblem-

discoveredthatsewagesludgeisreally ‘night soil’ afterall - thenutrient-rich
productthathasfertilizedcropsin Asiafor severalthousandyears.TheEPA,
thelatestin the longline of authontiestacklingaseriousproblemin ashort-
sightedway, decidedthattheexpedientthingto do with sewagesludgewasto
ploughit into theland.

In the US Federal
Register of November 9,
I 990, the US
Environmental Protection
~gency(EP~)describes
sludge this way:
“The chemical
compositionand
biological constituentsof
the sludgedepend upon
the compositionof
wastewaterenteringthe
treatmentfacilities and
the subsequenttreatment
processes.Typically these
constituentsmayinclude
volatiles. organic solids,
nutrients, disease-causing
pathogenicorganisms
(e g bacteria,viruses,
etc) heavymetalsand
inorganic chemicalsfrom
industrial wastes,
householdchemicals,and
pesticides”

Shortly after I 992, when
the ban on ocean
dumping went into
effect, the EPt~renamed
toxic slude ‘beneficial
biosolids’, and began
aggressively campaigning
to sellit to the ~merican
people as fertilizer.
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The increasingly
complicated methods of

dealing with human
wastes combined had

thus, in the USI, come
full circle The fertiliser
value of human wastes

had been officially
recognised. What had

been officially
unmentioned was that

the ‘night soil’ being
spread on the fields
typically contained

thousands of industrial
poisons The EP~

overlooked, perhaps
deliberately, two

important differences
between modern sewage
sludge and unadulterater

human waste

The challengebeforeus is
clear we mustfind
ways, suchasthose
above, to deal with

human wastes in a way
that allows their

potential to be realised
Jlt the same time, we

must keep those wastes
apart from the industrial

poisons they are currently
mixed with It is time

that industries realised
that dumping their toxic

by-products into the
nearest sewer will never
be a sustainable way of

dealing with them.

The Official Poisoning of the Soil
Firstly, mostof the nitrogen in human waste is in the urine and is water-
soluble,soit is not captured in the sludge.Therefore, if sludgeis goingto
substitutefor commercialfertilizer, youhaveto usealot to get enough
nitrogen. And, secondly,when you add a lot of sludgeto soil, youarealso
adding a lot of toxic metalsand arich (though verypoorly understood)mixture
oforganicchemicalsand,verylikely, radioactivewastesaswell. In sum,
ploughing sewagesludgeinto soils isalmostguaranteedto harmanyofthose
soils astimepasses.Andasweknow from the ancientswho poisonedtheir
soilswith irrigationsalts,anationthatpoisonsitsfarmlandis anationthat
doesn’thave along- term future.

Rethinking the SewageProblem
It is timethat wein theWestbeganto think againabout how wewould deal
with humanwaste.Thepresentsystemswerenotdesignedto produceuseable
productsandthereforethedesignof presentsystemsis the root of the
problem.I wouldsuggestthat threepolicy goalsareneeded Firstly,
wherepossible,the individual should practise‘sewer avoidance’ - stayoff or get
off centralisedsewersystems.Secondly,governmentsshould promote low-
cost,on-siteresource-recyclingtechnoligies,suchascompostingtoilets, that
avoidpolluting water andprecludewastingresources.Thirdly, watershouldbe
priced right - i.e.higher than at present - sothat themarketworksto keepit
clean,rather than contaminate it with excreta.

Noneofthis isasdifficult as it might sound. for individualhouseholds,for
example,realsolutionsarealreadyavailable.An excellentnewbookby David
delPorto andCarol Stemfield,The CompostingToiletSystem,will dispel any
fearsyou may have that compostingtoilets area stepbackward.And with
microflush toilets andvacuum-flushtoiletsnowreadilyavailable,you can
compostyourhouseholdwastesinto an odour-freeproduct that is entirely
satisfactoryasagriculturalfertilizer. And for largerbuildings,thetechnology
alreadyexistsformanufactunngbuilding-scalewastesystemsbasedon
‘anaerobic digesters’,which producemethanegasandfertilizer.As human
wasteexpertAbbyRockefellersaidrecentlyin aninterview, “Surely, human
ingenuity candothis”. Toxic industrial wastesshould be managedby the
industriesthatmakethem, notdumpedinto the environmentthatsustainsall
life.

You may say that noneof this is ‘realistic’ - that wecan’t do anyof it because
we’vebeendoing it another wayfor 100years.But askyourself what king of
peoplewoulddump their excretainto their drinking water in the first place.
And what kind ofpeople,facedwith workable,cheaper,moreenvironmentally
soundalternativeswould continueto insistthat soiling their food, waterand
environment isstill thebestwayof dealing with aproblem that water
environmentis still thebestway of dealing with aproblem that manyof us
prefer not to think about, in the hopethat it will go away.

This article is basedin largepart on the excellentwork of Abby Rockerfeller,
Presidentof the ReSourceinstitutefor Low Entropy Systems,179 BolystonSt.
Boston, MA USA 02130; telephone (617) 524-7258 Un-referencedfacts and sources

arefrom her original work
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By ecological sanitation we in SUDER mean a
non-mixing toilet systemwhich enablesthe
recycling of human waste. In the process
somewastewaterand the organic household
waste are also composted and turned into
something useful and valuable. The process
of recycling human-and householdwaste doesnot’
pollute the environment or misuseany other natural
resource.While introducing the ECOSAN system,
community participation, cultural sensitivity, cost benefit
effectivenessand behavioural changesare essential.

Thispaperdescribestheexpenenceof anintegratedenvironmentalsanitation
andurbanagriculture-basedpilotprogrammeunderintroductioninEthiopia.
Theprogrammeattemptsto addresstwo interdependentproblems:thedisposal
ofhuman-andorganichouseholdwaste,andovercomingmalnutritionthrough
sustainable,small-scaleurbanagriculturein thecitiesandextendedhousehold
agriculturein therural areaswherevegetablesareproducedclosetothehouse.
Participationenablesthewholefamily tolearn,produceandusehome-grown
vegetables.

The ECOSAN concept
Theprogrammeisbasedon theECOSANconcept(economy,ecologyand
sanitation)— asystemthat integratessanitationandagriculture,byusing
humanwastesasfertiliserandsoilconditioner.Urineisuseddilutedwith water
or undiluted.The faecesarestored and compostedbefore use. In this way we
believe,ECOSANpromisesaclearadvantageoverthetraditionalwaterborne
sanitationsystemsandotherdrysanitationsystems.While this systemappears
sound,its actualfeasibilityhasyetto beempiricallyverified. It waswith this in
mindthat theSocietyfor Urban Developmentin EastAfrica embarked upon
thepilot programmein Ethiopia.

We havesofar constructed,andnowmanagesome100units. A number of
constraintsandfavourableconditionshavebeenidentified. The initial phaseof
introducing this innovationwassmoothedthanks to its enthusiasticacceptance
by the beneficiaries.At the nextphase,that of maintaining themtroduced units,
two typesofproblemsofdifferentorderwereencountered:technicaland
behaviouralproblems.Ontheotherhand,theincreasedyield of vegetablesdue
to theinterventionhascontributedtowardsitscontmuation.

Urban agriculture or household gardening
Bio-intensivegardeningor urbanfarminghasbecomeasteadilygrowing
industryin manypartsoftheworld. In recentyearsit hasbecomea meansof
livelihoodfor hundredsandthousands,while millions moresupplementtheir
mealswith fresh,
nutritivefood. A pieceof land of 15mcanproducemostvegetablesneededfor
a small family (3-5persons)and 40mallowsanincomegeneratingactivity.
Bio-~mtensivegardening isalsowater-savingbut labour intensive.

ECOSRN Ecological Sanitation SUDEM !fl
by Ms JlImaz Terrefe & Mr. Qunder Edstrom

GQIden

The ECOS~Ntoilet is a
urine separating or
non-mixing system
that enables the sepa-
~atestorage of urine
and faeces The urine is
led through a pipe from
a urine collector into a
special container. The
faeces, also collected in
a separate container,
are then mixed with
ashes, soil, leaves,
grass, sawdust or any
other suitable material
available. By not
mixing the urine - “the
natural fertiliser - with
the faeces, which
contain most of the
pathogens, the bad
smell from the latrines
is very much reduced.
It also means that the
treatment of the two
ingredients can be done
in a proper way - urine
supplied to the fields
as fertiliser, and faeces
kept under control to
minimise the effects of
pathogens and intesti-
nal parasites, and later
used in the fields as
soil conditioner.
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Forseveralreasonsurbanagriculturerespondspositivelytoinitiativeswhichare
ontheglobalagendaincludingthefightagainstpollution,malnutrition,hunger,
poverty, and unemployment.Out of about 100simple,inexpensive,
environmentallysoundandculturally sensitivetechniques,SIJDEA is
implementingfour FAiTH gardemng,doubledigging,containergardeningand
growingwalls,evenin areaswherelandis scarce.Whenavailablecombined
with dnpirrigation.

Selectingthe families
SUDEAis co-operatingwith national NGOs. Thebeneficiariesareselectedby
thelocal NGO and thelocal authority (Kebele)according to certain critena:
newsamtationis neededfor thefamily, willingnessto try this newsystem,not
more than 10 persons in the family, anda pieceof land for thehousehold
gardening.Willingnessto assistin thebuilding processandto learnabout
householdagriculture isalsoafactor in selection.

Technical problems
Sometechnical problemshaveoccunedSincethe materialsavailableon the
Ethiopian market oftenareof low quality, especiallyplastic items like toilet
seatsandplasticpipesproducedlocally, this isreflectedonthequalityof the
toiletsbuilt.

Social constraints
As faras weunderstand,sanitationawarenesscampaignshavealwaysbeenof
low priority in Ethiopia. Thusit israther difficult to convincepeopleto keep
the toilet ascleanas any other room in the home.As the systemof ECOSAN
demandsrelativecleanness,due to theuseofthesitting position, and
carefulness,toavoidmixing the unnewith faeces,implementationdemandsa
continuedfollow up.In manyplacesthisprocesshascreateda close
relationshipbetweenSUDEAandthebeneficiaries,while in somecasesa very
sensitivediscussiontakesplace,whenit is necessaryto tell grownups:“Please
cleanyour owntoilet!” In manycasesthedifficulty of keepingthetoilet clean
is due to lack of water and soap.What we have learned so far is the
importance of cleanwaterandraisingcountrywideawarenesson environmental
sanitation.

Advantages
Testsmadeon the fertilising effectof the urine indicatean increasedyield of 50
- 200% the “normal” yield In a homegarden of 15 m the production of
vegetablesisestimatedtoprovideanaverageEthiopianfamily with about75%
of the vegetablesand fruits needed.At the sametime the systemcanalso make
useof the organic wasteproducedin the homeandrecycleit into edible
products. This typeofdrysanitationneedsvery little water, only for cleaning
the toilet onceaday. The water neededfor irrigation is about 25 litres and
comparedto aWC, whichconsumesatleast100 litres a dayin anaverage
Ethiopian family, the savingisconsiderable.TheECOSANagriculture system
canalsomakeuse of someof thewastewaterfrom washingand cleaning.

~NNE~m
•................S...S.....................S.......

The ECOSi~Ntoilet is
an important partner

for household
gardening since it
produces a clean,

natural fertiliser and
soil conditioner.

Household gardening
is important for the

ECOSIN project since
it makes use of the
products from the

ECOSi~Ntoilets and
the organic household

waste and some
wastewater

Part of a growing wall
with lettuce, tomatoes,

onion, grenadilla
(passionfruit) and

edible flowers.
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8. Mr. Abdulkadir
Memhur

Ministry of Health Box 207, Tigray, Nfakulle

9. Mr. Gossa Tamene Ministry of Water
Resources

Box 5744, Addis Ababa
Tel: (251 1)182766
Fax: (251 1) 611700
owrz@telecom.net.et

10. Ms Almaz Terrefe SUDEA Box 31673, Addis Ababa
Tel: (251 1) 611344/557105
Fax: (251 1) 557106
sudea@telecom.net.et

GABON

11. Ms Antoinette
Nyomba

Institute of Hygiene BP 940, Libreville
Tel: (241) 763172
Fax: (241) 765649
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GHANA

12 Mr. Samuel Antwi
Darkwa

Chief Hydrologist,
Ministry of Works
and Housing

Box M43, Accra
Tel: (233 21) 665981
Fax: (233 21) 663268

13. Mr. Silas Quaye Deputy Director
(Social)
PROMET

PMB Kotoka International
Airport, Accra
Tel: (233 21) 228206
Fax: (233 21) 223218

14. Ms Beatrice Sakyi Community Water
and Sanitation
Agency

Box 767, Kumasi
Tel. (233 51) 27245
Fax (233 51) 27244

15. Ms Jemima Effie
Yelbert

Training &
Monitoring
Coordinator,
Community Water
and Sanitation

PMB Kotoka International
Airport, Accra
Tel: (233 21) 779102
Fax: (233 21) 779475

KENYA

16 Mr. Gurmeet Kaur
Bambrah

World Bank Box 38638, Nairobi
Tel: (2542)506363/601642
Fax: (254 2) 605909
bambrah@africaonline co ke

17. Mr. Robert Ndauti
Gakubia

Ministry of
Environment &
Natural Resources

Box 30521, Nairobi
Tel. (2542) 716103
Fax: (254 2) 727622

18. Mr. John G.
Kariuki

Ministry of Health Box 30016, Nairobi
Tel: (254 2) 717077 ext. 45076
Fax: (254 2) 72820

19 Ms Sarah Kiambi WHO Box 30577, Nairobi
Tel: (254 2) 260303
Fax (254 2) 260386
skiambi@woridbank org

20. Ms Rosemary
Langat-Rop

BKH Consulting
Engineers

Box 1137, Kisumu
Tel/fax: (254 35) 43744

21. Ms Rose Lidonde Task Manager,
WSP-ESA
UNDP/World Bank

Box 30577, Nairobi
Tel: (254 2)260315
Fax: (254 2)260386
rwsg-ea@woridbank.org

22. Mr. Kinya
Munyirwa

OSIENALA Box 4580, Kisumu
TeVfax: (254 35) 23487
osienala@net2000ke.com

23. Ms Salome M.
Mwendar

UNICEF Box 44145, Nairobi
Tel: (254 2) 622188 / 622203
Fax: (2542)15584
smwendar@unicef.org
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24. Mr. Obiero
Onganga

OSIENALA Box 4580, Kisumu
TeVfax: (254 35) 23487
osienala@ne12000ke.com

25. Mr. RoIf Winberg RELMA Box 63403, Nairobi
Tel: (254 2) 522575 / 80
rwinberg@cgiar.org

MALAWI

26. Mr. Cyrus Jeke Ministry of Youth
& Community

PB 330, Lilongwe
Tel. (265) 780411 / 782047
Fax: (265) 780826

27. Mr. Fabiano
Kwaule

Ministry of Water
Development

PB 390, Lilongwe 3
Tel: (265) 780344

28. Mr. Barle Makumba Ministry of
Health

PU Box 30377, Lilongwe 3
Tel: (265) 783319
Fax: (265) 783109
malaria@malawi.net

MOZAMBIWJE

29. Mr. Dermot Carty UNICEF PC 4713, Maputo
Tel: (258 1) 491023
Fax: (258 1) 491679
dermot@unicef.uem.mz

30. Mr. Carios Antonio
Macoo

Centro de
Formacao
Professionale

Box 2864, Maputo
Tel: (258 1) 400653 / 400193
Fax: (258 1) 400168
caumacoo@tropical.co mz

31 Mr Joao Antonio
Rodrigues

Improved Latrine Box 785
Tel: (258 6) 217732

32. Mr. Felix Paulino
Socres

Municipal City
Council

Nampala
Tel: (258 6) 212888 / 353

RWANDA
33. Mr. Maximilan WHO / Ministry
Usengumuremyi of Energy Water

& Natural
Resources

PB 447, Kigali
Tel: (250) 72080
who@rwandaatel.rwanda.com

SOUTH AFRICA

34. Mr. Jay Bhagwan Water Research
Commission

Box 824, Pretoria 0001
Tel: (27 12) 3300340
Fax: (27 12) 3312565
jbhagwan@wrc.org.za
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SWAZILAND

35. Mr. Bjorn
Brandberg

SBI Consulting Box 131 Veni, Mbabane
TeL/fax: (268 40) 40067
bbrandberg@mail.com

36. Ms Poppy
Senelisine Dlamini

Ministry of Natural
Resurces

Box 961, Mbabane
Tel: (268 40) 41231 / 2
Fax: (268 40) 44330
poppy@realnet.co.sz

37. Ms Dudu Emmah
Dube

Ministry of Health Box 961, Mbabane
Tel: (268 40) 42431 / 2
Fax: (268 40) 42092

38. Mr. Martin Hayes UNICEF Box 1859, Mbabane
Tel’ (268 40) 43725
Fax: (268 40) 45202
martinhayes@hotmail.com

TANZANIA

39. Ms Chitralatra
Shanthidevi
Ambalangodage

Participatory
Trainer
UNICEF

Box 4076, Dar es Salaam
Tel: (255 51) 150811 -5
Fax: (255 51) 151603
ashantidev@unicef.org

40. Mr. Agai Peter
Lukali

HESAWA Box 132, Mwanza
Tel: (255 68) 503354

41. Mr. Mohamed Ali
Muhungutwa

Ministry of
Community
Development

Box 3448, Dar es Salaam
Tel. (255 51) 134649

42. Ms Eugenia
Rweyunga

Ministry of Health Box 31831, Dar es Salaam
Tel’ (255 51) 72416 / 72675

43. Ms Mary Swai Ministry of Health Box 9083, Dar es Salaam
Tel: (255 51) 120261 - 5

lOGO

44 Mr. Tamakloe K
Mawuvi Gerson

WHO PB 1504, Lome
Tel: (228) 224292 / 210823

UGANDA

45. Ms Phoebe Kusakye
Baddu

Directorate of
Water Development

Box 20026, Kampala
Tel’ (256 41) 220560 / 220374
Fax (25641)220775/6
weswi.dwd@imul corn

46. Ms Monica
Kunihira

Programme
Coordinator
Water Aid

Box 11759, Kampala
Tel: (256 41) 220108
Fax. (256 41) 220194
wateraid@starcom.co ug

47. Mr. Paul Luyima Ministry of Health Box 7272, Kampala
Tel: (256 41) 340874
Fax’ (256 41) 231584
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48. Mr. Mukungu
David Mukama

ECWSP Box 20026, Kampala
Tel: (256 41) 223308
Fax: (256 41) 223322
ecwsp@imul.com

49. Mr. Collins
Mwesigye

WHO Box 24578, Kampala
Tel: (256 41) 344058 / 344038
Fax: (256 41) 344059

50. Mr. John Odolon Senior Programme
Officer
NE1WAS

Box 40223, Kampala
Tel: (256 41) 286524
Fax: (256 41) 286352
netwas@swiftuganda.com

51. Ms Margaret
Odwongo Kimoimo

UNICEF Box 7047, Kampala
Tel: (256 41) 234591 / 2

52. Mr. Okimait Justin
Otal

Environmental
Health Department
Ministry of Health

PU Box 7272, Kampala
Tel: (256 41) 340874/ 231563-9
Fax: (256 41) 31584 / 231572

53. Mr. Musiba Patrick
Tajjuba

Rural Water and
Sanitation
(RUWASA)

Box 987, Mbale
Tel: (256 45) 34564/ 34571
Fax: (256 45) 34592

UNITED STATES OF AMERICA

54. Mr. Jason Cardosi Water & Sanitation
Programme
World Bank

1818 H Street NW
Washington DC 20433 (USA)
Tel: (202) 473 6394
Fax: (202) 588 3228
jcardosi@worldbank.org

ZAMBIA

55. Ms Hope Chileshe
Nkoloma

National Water
Sanitation

P B 1 24X, Lusaka
Tel: (260 1) 237490/ 1
Fax: (260 1) 237491

ZIMBABWE

56. Ms Clare Bamngton DFID Box 1030, Harare
Tel: (263 4) 730011
Fax: (263 4) 728013
cbarrington@dfid.gov.uk

57. Mr. Leonard Z’rtarei
Bhasera

Ministry of Health
& Child Welfare

Box 1 80N, Nyika
Tel: (263 38) 881

58. Mr. Timothy
Lisimati Chauke

Ministry of Health
& Child Welfare

Box 139, Chinhoyi
Tel: (263 67) 23211
pmdmashw@healthnet.zw

59. Mr. Moms
Chidavaenzi

Blair Research
Institute

~

Box CY 573, Causeway, Harare
Tel: (2634) 792747/9
Fax: (263 4) 792480
chidavaenzi@blair.co.zw

EcologicalSanitationWorkshopReport/ 2-6October1999/ Zimbabwe61



Mt1W~xv.
•SSSSSSS~SSSS•SSSSSS•SSS•SSSSSS•SSSSSSSSSSSSSSSSSSS

60. Mr. Abednigo
Chigumbu

Ministry of Health
& Child Welfare

Box CY1 122, Causeway, Harare
Tel: (263 4) 730011
Fax: (263 4) 728013
mangwiro@heatthnet.zw

61. Ms Joy Chikwena Ministry of Health
& Child Welfare

Box 323, Mutare
Tel: (263 20) 60624

62. Mr. Ephraim
Chimbunde

Mvuramanzi Trust Box MP1 238
Mt.Pleasant, Harare
Tel: (263 4) 302494
Fax: (2634)301108
mvuraman@harare.iafrica.com

63. Mr Brendan Doyle Regional Advisor,
Hygiene &
Sanitation Policy
and Programming
UNICEF ESARO

Box 1250, Harare
Tel: (263 4) 703941 / 2
Fax: (263 4) 727661
bdoyle@unicef.org

64. Ms Regina Doyle Consultant
UNICEF

Box 1250, Harare
Tel: (263 4) 703941 / 2
Fax: (263 4) 727661
rdoyle@unicef.org

65. Mr. Edward Guzha Mvuramanzi Trust Box MP1 238
Mt.Pleasant, Harare
Tel: (263 4) 302494
Fax: (263 4) 301108
mvuraman@harare.iafrlca.com

66. Mr. Honorat
Hounkpatin

WHO Africa
Regional Office

Box BE 773, Belvedere, Harare
Tel: (263 4) 703580
hounkpatinh@whoafro.org

67. Mr. Michael Jere Blair Research Box CY573, Causeway, Harare
Tel: (263 4) 792747
jere@blair.co.zw

68. Mr. Maxwell Jonga UNICEF Box 1250, Harare
Tel: (263 4) 703941/2
Fax: (263 4) 731849
mjonga@unicet.org

69. Ms Mable
Kaundikiza

UMP Planning and
Social Services

Guyu Primary School
Tel: (263 078) 2291 Murewa

70. Mr. Jim Latham Resident Trustee,
EcoEd Trust

Musimboti, Feoch Estate
P0 Box 85, Mutorashanga
Tel: (263 0668) 391
Mutorashanga
ecoed@internet.co.zw

71. Mr. Peter Morgan Director,
Aquamor

Box MP1 162
Mt. Pleasant, Harare
Tel/fax: (263-4) 301115
morgan@internet.co.zw
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72. Mr. Never Dugmore
Magarira

Ministry of Health &
Child Welfare

Box 135, Gweru
Tel: (263 54) 21301

73 Mr Regis Magauzi Ministry of Health &
Child Welfare

Box 360, Murehwa
Tel: (263 78) 9725

74. Mr. Daniel Masunda Ministry of Health &
Child Welfare

Box 60, Murehwa
Tel: (263 78) 2528

75. Mr. Brian Mathew DFID
Bikita Rural District
Council

PB S94, Nyika
Tel/fax: (263 38) 451
bmathew@healthnet.zw

76. Ms Munatsireyl
Mlambo

Ministry of Health &
Child Welfare

Box 191, Zvishavane
Tel 263 51 3269

77. Robert Mukuwe Bikita Rural District
Council

Bag 594, Nyika
Tel 263 38 451

78. Mr. Davison
Munodawafa

D & J Health Education
Services

Box GD 176
Greendale, Harare
Tel: (2634) 481328
djmuno@samara.edu

79. Mr. Lester Muradzi AGRITEX PB 41 B, Bikita
Tel: (263 38) 226

80. Mr. Cleophas Musara Mvuramanzi Trust Box MP 1238, Harare
Tel: (2634) 301494
Fax: (2634) 301108
mvuraman@harare.iafric

81. Mr. Netsa Martin Ministry of Health &
Child Welfare

Box 5, Guruve
Tel: (263 58) 595 / 321

82. Mr. Proper Nyoni Ministry of Health &
Child Welfare

Box A 5225, Bulawayo
Tel: (263 9) 62914

83. Ms Pamhidzai Piyo Ministry of Health &
Child Welfare

Box 10, Marondera
Tel: (263 79) 24207

84. Mr. David Proudfoot Mvuramanzi Trust Box MP 1238, Harare
Tel: (2634) 301494
Fax: (2634) 301108
mvuraman@harare.iafrlc

85. Mr. Phanuel Rupiya Guruve Rural District
Council

Box 110, Guruve
Tel: (263058)319/219

86. Mr. Lilja love FAO Box 3730, Harare
Tel: (263 4) 791407
Fax: (263 4) 700724
tove.lilja@fao.org

87. Mr. Firdu Zawide WHO Box BE 773
Belvedere, Harare
Tel: (263 4) 706951
Fax: (263 4) 700742
zawidef@whoafr.org
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CBO

CREPA

CSIR

CWs
DANIDA
DfID
EcoEd
ecosan
ECOSAN
EHD
ESA
HJV/AIDS

Homex
ITN
IWSD
KRP
M&E
MLG&NH
MoH&CW
NAC
NETWAS
NGA
NGO
N,P,K
NWC
OAU
O&M
PAH&S
PHAST
PRA
R&D
RELMA
RUWASA
RWSG -ESA

SADC
SCF
Sida
SUDEA
TREND
UNAIDS
UNDP/WB
UNICEF
UNSIA
VIP
WES
WSP-ESA
WHO/AFRO

Com~numtyBasedOrganisation
tentreRegionalpour l’EauPotableet1’Assainissementafaible cout
(Cenirefor DnnkmgWater & Affordable Sanitation)
Cetre for Scientific& IndustrialResearch(now renamedDivision
of BuildmgTechnology),SouthAfrica
Centre for Water & Sanitation
DanishInternationalDevelopmentAgency
Department for InternationalDevelopment
EcologicalEducation(EcoEdTrust,Zimbabwe)
ecologicalsanitation
Economic,EcologicalSamtation
EnvironmentalHealthDivision
ExternalSupportAgency
HumanImmune-DeficiencyVinis/
AcquiredImmuneDeficiencySyndrome
HomoSapiensEXcretaI HomeEX (thingsout-ofthehome)
InternationalTraining Network
Institutefor Water & SanitationDevelopment
Knowledge,Attitude & Practices(study)
Momtonng andEvaluation
Ministryof Local Government& NationalHousmg
Ministiy ofHealth& Child Welfare
NationalAction Council
Network for Water & SanitationInternational
Non-GovernmentalActor (private sector)
Non-GovernmentalOrganisalion
Nitrogen, Phosphorus,Potassium(fertilser)
National Water Corporation
Organisationfor African Unity
Operation& Maintenance
ParticipatosyApproachesm Hygiene& Samtation
Participatory HygieneandSanitationTransformation
Participatory RuralAppraisal
Research& Development
RegionalLandManagementUnit
RuralWater andSanitationProject, GovernmentofUganda
RegionalWater & SanitationGroup for East
andSouthernAfrica (UNDPIWorId Bank)
SouthernAfrica DevelopmentCommumty
SavetheChildrenFund
SwedishInternational DevelopmentAgency
Societyfor UrbanDevelopmentin EastAfnca
Training Research& Networking for DevelopmentGroup
UnitedNationsProgrammeonAIDS
UnitedNations DevelopmentProgramme/World Bank
Umted Nations Children’s Fund
UnitedNationsSpecialInitiativeonAfrica
Ventilated ImprovedPit (latrine)
Water andEnvironmentalSanitation
Water & SamtationProgram,East& SouthernAfrica
World HealthOrgamsation/Africa Regional Office
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This report was made possible with the generous support of
Sida Government of Sweden, UNICEF Regional SADC Programme

and Mvuramanzi Trust Zimbabwe
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j~Ec1ojo~!c1Qj i~Qtio~
cological sanitation is an emerging option with grea

promise for solving Rfrica ‘5 sanitation problem
t has logical linkages to agriculture, forestry incom~
eneration, waste management~ the environment an~

ny other sectors beyond the “traditional” health an~
hygiene aspects used to ‘1sell” sanitatio

1

bined with social and cultural sensitivity to user need
with participatory approaches for communities
identify problems, analyse them and take action

supported by local and regional networks to strengthei~
in formation exchange and resource mobilisation

‘-~~Jggicalsanitation may very well revolutionise this field.


