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Purpose, Scopeand Timing of the Mission

Following the issuingof the letter of intention by ZPSTEC/ZPHCOand
IRCWD/EAWAG in April 1988, ZHAS submitted a researchproposal-
cum-budgetto IRCWD In 1989. Basedon this proposaland on several
discussions,a collaborationagreementwas signedby ZHAS, ZPSTC,
ZPHCO,andEAWAG In November1989.

EAWAG/IRCWD will assistZHAS with the installation of 400 3-vault
latrines, with the monitoring of a number of them for the die-off of
Ascaris eggs,and with conductingan epidemiologicalstudy to assess
the relative risk to those farmers using stored/treatedexcretavs
thoseusing unstoredexcretafrom traditional latrines.

By March 1990, most of the 400 latrines had been installed, the
control areafor the epidemiologicalstudy selectedand the protocols
for both the latrine assessmentand the epidemiologicalstudy drafted.
This was consideredasuitablepoint in time to undertakeamissionto
Zhejlang Province in order to establishpersonal contactswith the
investigatorsand the authorities concerned,to visit and familiarize
myself with the pilot area, as well as to discuss the investigation
protocols.We agreedto schedulethe mission for the period between
April 2-8, 1990.

2. Excreta Disposaland the New 3-Cell Latrine in Dequing County - A
Short BackgroundReport

2.1 Traditionalexcreta disposalanduse

The family latrine of most farmers is locatedin the shedbehind the
farmhousewhich also contains the pigsty and the storeroomfor the
farming implements.
The commontraditional latrine consistsof a burnt clay pot of approx.
100 1 over which a simple wooden seatingstructure Is mounted(see
Photograph1).
When full, the faecal slurry Is scoopedout into two woodenbuckets
which, in turn, are then carried on a yoke to the field or vegetable
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gardenwherethe contentis usedfor plant fertilization (Photographs
2&3).
Simple pot-latrines are also found on highways, canals and in the
fields, allowing passers-byto deposit their faecesin a controlled
manner. Farmers living nearby use the contents of these “public”
toilets when they fifi up.

2.2 Developmentof the 3-cell latrine

In view of the obvious risk of diseasetransmissionthrough the useof
fresh excreta, the personnelof the Dequing County Anti-Epidemic
Station started, in the mid-80’s, to engagein the developmentof an
Improved latrine and excreta storage/treatmentsystem. The R&D
activities were initiated alter the NationalHealth Patriotic Committee
had setthe goal for “Health for All by the Year 2000”. DequingCounty
was one of the 10 Countiesselectedfor the demonstrationprojects.
In 1985, the project was initiated by a base-linestudy on excreta
disposal in Dequing County. Qian cun1, a village in Mogan Shan
Township,was then selectedasa pilot village.

The new latrine consistsof 3 jars of approx. 120 1 each which are
connectedby short pieces of angled PVC pipes (seeAnnex 4 and
Photograph4). The toilet seatwith the drop pipe is mounted on jar
No. 1. The systemcan be comparedto a septic tank: the bulk of the
settleable and floatable solids, Including the helminth eggs, are
retainedin jar 1. The liquid and unsettledsolid aredisplacedfrom jar
1 to jar 2, and subsequentlyto jar 3. The minimum liquid retention
times in jars 1 and 2 are 8 and 12 daysapproximately(seealsoAnnex
4). All three jars are coveredby air-tight reinforced concrete slabs
(seePhotograph4).

29 3-cell family latrines were installed andtaken into use in Qian cun
at the beginningof 1987.
The cost of a latrine amountsto approx.Yuan 300 = US $ 91 (price
level and exchange rate of 1989). Thereof, the plastic sitting
commodeand the connectingpipescost $ 37.

1 cun= village
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The latrines were monitored 5 times between February and
September1987 to assessthe patternof coliform and eggdie-off. The
following observationsweremade:

Cell 1 Cell 3 % removal
•Tot. coliforms/g2 106~1011 iO~-106 � 99%
• Tot. Ascariseggs/100m12 l000s lOs - lOOs > 95 %

Cell 3 is emptied out at intervals of about 2 weeks. The contents,
which are rather liquid (comparedto the contentsof cells 1 and 2,
seePhotograph5), are diluted further with waterand thenapplied to
the crops. The cells Nos. 1 and 2 are emptied out once every 1-2
years.Their contentsaresubstantiallythicker than the onesfrom cell
3 (see Photographs6 + 7), and are treated by disinfecting agents3
prior to their use on the fields.

DCAS has issued an Instruction leaflet for the proper storage,
treatmentanduseof the excreta(Photograph8).

While devisingthe new type of latrine, the main criteria was certainly
the elimination of the health risk associatedwith the use of the
excreta.This is attemptedby allowing solids/liquid separationin jars
1 and 2, and by treating the contentsof thosejars with a disinfecting
agent. Another important criteria is the elimination or at least the
reduction of the high losses of nitrogen. During excretastorage,the
high loss of nitrogen through the dissipation of gaseousforms of
nitrogen (NH

3, N2) is a phenomenonwhich has, for a long time, been

observedand reported by farmers.This is apparently an inherent
characteristic of the traditional toilet, where excretaare stored in
uncoveredjars. The N-loss in the new 3-cell latrines is, however,
substantiallylower. This, consequently,leads to a higher fertilization
potential of the contentsof the new latrines over the contentsof the
old systems.

2 State Standardsstipulate amax. coliform concentrationof 10
4/g. 95% removal of tot.

eggsandzeroschistosomaandhookwormeggs.
~ To date,pesticides(org. phosphate)areusedasovicidesatthe rateof approx.100mI/pit

prior to emptying.The pesticidecostsY-5 per500ml
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Pig manureand human excretahave been, for many centuries, the
farmers’ main organic fertilizers. Today, these fertilizers are still
widely used.The new latrine was designedin sucha way as to enable
the farmers to continue using the stored excretain essentiallythe
traditional manner.

In order to promote the new latrine, ZPSTC and ZPHB held a
demonstrationseminarin DequingCounty in May 1990, to which the
leadersof six countiesof ZhejlangProvincewere called.

2.3 The latrine monitoringprogrammeand the epidemlologicalstudy

Latrine monitoring

The 400 new 3-cell latrines havebeeninstalled in Liao Yuan village,

which is an administrativeunit of Mogan ShanTownship located on

the foothifis of MoganShan.The areais situatedabout80 km north of
Hangzhouand is part of DequingCounty. He, the village which was
selectedasthe control area,lies only afew kilometresfrom Liao Yuan.

In each village, 20 latrine units will be selected randomly for
inclusion in the latrine performancestudy. The main elementsof the
studyare:

• Objectives

- Assessmentof the pathogen concentrations and the
pathogenremovalor die-off pattern.

- Assessmentof the fermentationpattern and the fertilizing

potential of the faecal material (N content).
- Comparativeevaluationof traditional and newlatrines.

• Observedand analysedparameters:

- Colour, consistencyand shapeof the faecal matter (gives
indications as to the degreeof fermentation).

- Odour.
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- Density.

- Temperature.
- pH.
- Ammonia nitrogen.
- Water (or solids) content.
- Organic/inorganicfraction.
- E. coil.
- Ascariseggs(total numberandvlabffity).

The latrines will be monitored over a period of nearly 3 years.
Particularattentionwill be paid to the effect of the pesticide (organic
phosphate)which is usedto inactivatethe worm eggsin thejars Nos.
1 and2.

While the contentsof jar No. 3 are rather liquid and homogeneous,
the contentsofjars Nos. 1 and 2 are “stratified” (particularly so in jar
No. 1). The drop pipe which is attachedto the jar cover, forces the
excretato passthrough the lower part of the jar (seePhotograph6).
The solids settle partly to the bottom andpartly rise to the top of the
jar wherethey form a thick black floating cover (seePhotograph6). A
samplingdevicewill be usedto take samplesseparatelyfrom the top,
middle andbottomlayers of the faecalcontent.

The epidemiologicalstudy

A longitudinal study will be undertakento determinewhetherand to
what extent the intestinal parasite (helminth) prevalenceare lower
among the families using the excreta from the new 3-cell latrines
than amongthoseusing the contentsfrom the traditional latrines.

The major featuresof the study are:

- Stool examinationand dewormingof the Infectedpersonsat the
beginning of the latrine monitoring programme;stool tests after
1, 2 and3 years.

- At the start, two age groups were planned: the 7-15 years old
(those not involved in farming), and the 16-55years old (those
involved in farming). Recentdemographicinvestigationsreveal
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that the 7-15 year age group comprisesonly about 170 in each
village. Only 1 agegroup (7-55 years)was, therefore,chosen.

- Total samplesize: 500 personseachin the interventionand the
control area.

- In a preliminary study, the Ascaris and trichuris prevalence
among the 7-15 years old was found to be 44 and 14%,
respectively.
assumedprevalenceamongthe 16.-55years old: 35%.

- Assumedreduction In prevalence:10-15 % amongthe usersof
3-cell latrines.

- Seesections3.3 and 3.4 below for further items.

3 My Activities andObservations

3.0 General observationsand impressionsregarding farming and excreta
usein the area

• Farmers in Dequlng County appear to do rather well
economicallyasmost of them have,in the past five years,either
built their own new two-storeyfarmhouse,or are in the process
of constructing a new one. (No bank loans are available for
private housing construction). All new farmhousesare built
accordingto a standarddesignandwith the main entrance(see
Photograph9), facing south. Therefore, the housesstand in
parallel lines. The kitchen (Photograph 10), bathroom and a
large central storeroomand meetingroom are on ground level,
while the living room and the bedroomsare housedon the first
floor.

• Where there is a piped water supply scheme, most new
farmhouseshave2-3 in-housetaps and usuallyone kitchen, one
bathroomand one yard tap. The greywaterfrom the kitchen and
bathroomis drainedInto nearbystreamsor ponds.

• Farmers tend to use the pig and sheepmanure for the rice

fields, while the human manureIs usedmainly for vegetable,
rapeseedandwheatcultivations.
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• The arableland allocatedto a standard-sizefamily Is 1.5 Mu (~
1000 m2)4 in size. Thereof, 0.8 Mu arepaddyfields and 0.7 Mu
arefor vegetablesand “dry” crops. In addition, farmersmay have
small vegetablesplots next to their house.The farmershave to
sell part of their paddyharvest to the cooperativeauthorities,
but may sell all other harvestedcrops on the “free” market.
Sinceconsumersin nearbytowns andcities havea high demand
for vegetables,It hasboostedfarmers’ income substantially in
recentyears.

• On the individual farmer’s level, only a low degree of
mechanizationwasnoted. However, my visit fell during the first
week of April when there are no harvesting or ploughing
activities. Nevertheless,no or hardly any mechanicalequipment
or machinerywasseenduring thevisits to the farmhouses.

• All vegetables,exceptonly a few (e.g. tomatoes, cucumbers,
cauliflower), areusuallyeatencooked.

• The main parasitic diseasesin Zhejiang ProvinceareAscariasis,

Trichurlasis, pinworm, andhookwormin a few areas.

3.1 Visit to the latrine demonstration, the intervention and the control

villages In Dequing County (seePhotograph11)

Qian cun - the demonstration village

• In this vIllage, 29 3-cell latrines were installed and put into
operationin 1986/87.

• Three farming families were visited, their toilet installation
observedand short discussionsheld.

• FarmerA: latrine in use for 3 years: pits 1 and 2 are emptied
once ayear; contentsof pits 1 and 2 are treatedwith pesticide
(org. phosphate)and burled at a depth of 40 cm in arabic land;
topsoil is addedand the seedsor seedlingsplanted a few weeks
later; the contentsof pit 3 are diluted 3-fold prior to use; the

l5Mu=lha=10,000m2
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contentsof the new latrines have reportedly a higher fertilizing
capacity than thosefrom traditionallatrines.
The farmer also owns a fish pond of approx. 30x50 m which he
fertilizes with excreta; the fish areharvestedoncea year for the
ChineseNew Year by draining the pond and catching the fish
with netsor by hand; the farmerwearsgum bootswhile wading
Inside the pond.

• FarmerB: latrine In use for 4 years; pits 1 and 2 are emptied
onceayear; no odour, no flies arereported.

• FarmerC: finds new latrine much more advantageousthan old
system; approx. 1 dl of org. phosphateis addedto the contents
of pits 1 and 2, which are, reportedly, quite hard to stir; after
treatment, the excreta are carried to the fields (rapeseed,
wheat)by yoke.

Liao Yuancnn - the Intervention village

• Seealso Photographs

• Several farming families were visited and latrines inspected
which haveonly just recentlybeeninstalled.

• Met the village project leader, Mr Wang Li Yong, and the
director of Mogan Shan Township public health station, Mr
WangJianFu.

• 400 latrines were installed in 8 sub-villages, most latrines are
equippedwith plastic toilet seatsproducedby the Hangzhou
PlasticPartsFactory.

• Children’s excretaare reportedly collectedIn chamberpots and
then emptied into the latrine.

He cun - the control village

• Seealso Photograph12.
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• Farmersin this village appearto be of equal, i.e. relatively high
economic status as the families in Liao Yuan cun, the
interventionvillage.

• Met the village leader,Mr WangZhu Fu and the mayorof Mogan

Shantownship,Mr Jin Qiu Yong.

• Human excreta are used In horticulture (miscell. vegetables),
paddy seed fields, rapeseed,and on wheat; pig and sheep
manureIs applied to the rice fields.

• One of the interviewed farmersreported that he appliesdiluted
faecal slurry to his vegetablegarden(seePhotograph13) at an
approx. 14-day interval, however, he stopps application the
“latest a few weeks prior to harvest”. The vegetablesgrown
includepotatoes,low-growing beans,lettuce,and eggplants.

• The source of the village water supply Is an Impoundment
reservoirupstreamof thevillage. Most housesareequippedwith
2-3 in-housewatertaps.

• The interviewed farmer is hardly ever ill. The clinic does
regularstool analyses,mainly screeningfor schistosomiasis.

3.2 Visit to the Dequ.ingCountyAnti-Epidemic Station - Health Control
Laboratory

• My two-hour visit to the laboratory was guided by its head, Mr

ZhuXu Gen.

• Staffedby 7 persons,the Health Control Laboratory carriesout
chemical, physical and biological analysesof water, nlghtsoil,
food, and air.

• Besideshavinganalytical tasks, the Station also actsas a law-

enforcingagency.

• The health control section holds, among other things, training
coursesfor thepersonnelof township laboratories.
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• Discussionswere held about the analytical methods for the
detectionof helminth eggs.

- Egg analysisin stool: rough screeningwith copper mesh;
dilution and sedimentation (3-4 times); microscopic
examinationsof thesediment.

- Egg analysisin semi-solid faecalwastes(e.g. middle layer
in cell 1 of the 3-pit latrines or In the contentsof pit 3):

concentration technique: water suspension;
sedimentation; centrifugation; microscopic examination of
the sediment.Eggs with larvaeare examinedfor viability
by the incubationmethod.

- Egg analysis for rather solid faecal wastes: dilution +

1/2 hr sedImentation(3-4 times).

- Zn SO4 flotation, a method devisedby the team of Prof.

Schwartzbrod,University of Nancy, for Ascaris detection,
is used in the Dequing laboratory for schistosomiasis

control.

- Filtration with filter fabric (0 = 11 ~i) is usedasa first step
In the “improved Kato-Katz” method applied for egg
detectionin freshhumanexcreta.

3.3 Discussionon the latrine monitoringandon theepidemiologicalstudy

• SeealsoPhotographs14 & 15

• A discussion,chaired by Mr Xu, was held at the Wuling Guest
House,Mogan Shan,to deliberateabout the relevantaspectsof
the two studies, for which ZHAS has drawn up the protocols.
ZHAS, ZPSTC, ZPHB, and DCAS were the organisations
representedat the meeting.
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• The latrine performancestudy:

20 latrines will be selectedrandomly for the detailed
monitoring of faecal coliforms, worm eggs and physical
andchemicalparameters.
The usersof theselatrines must come from amongthose
Infected by worms but may not receive deworming
treatment.

Sampling from the latrines:

Pit 3 : Every 3 months from May ‘90 - Feb. ‘93.
Pit 1 and 2 : randomselectionof 5 latrines out of the 20 to
analysesedimentandfloating layer.
Ovicidal effect of pesticidesand ammonia: 2 courseswith
5 latrines during thestudy.
Traditional latrines: approx. 5 samplingcampaigns

Stool samplingamongthe20 families: 5 campaigns
betweenMay ‘90 andMay ‘91.

Dewormed persons are re-examined 40 days after
treatment; if dewormedpersonsbecomereinfected, their
latrine should, if possible,be includedin the latrine study
in order to assessthe potential route of reinfection.

The latrineswill be sampledand the samplesanalysedby
DCAS.

The following treatment parameterswill be observedor
measured:

Temperature Colour andconsistency
Density NH4 andNH3

pH Org./inorganlcmatter
Water/solidsfractions

Faecalcoliform
Ascariseggs(no. andviability)
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• The epidemiologicalstudy:

- 500 personsbetween7 and 55 years of age each in the
interventionand control area.

- Age groupingwas deemedunfeasiblesince only about 170
personswould fall into the 7-15 categoryin eacharea,i.e.
too few to allow statistically significant results.

- Initial stool sampling and deworming of those infected at
the start of latrine usage; further stool examinationswill

bemadeafter 1, 2 and 3 years.

- The proposalby STI to considerthe possibility for nested

case-controlstudieswithin the longitudinal study, will be
deliberatedupon directly betweenZHAS and STL

3.4 About a possible collaboration between the Zhejiang Province
authorities and the SwissTropical Institute (STI), Basel

• IRCWD has only limited expertisein epidemiology.It therefore
calledupon STI, with which it hasa long-standingrelationship,
andsoughtSTI’s professionalsupportin this project. Dr Marcel
Tanner, head of STI’s Department of Public Health and
Epidemiology, expressedstrong interest in joining efforts and
in beinga discussionpartnerfor ZHAS andthe other authorities

of Zhejlang Provinceinvolved in the study.

• The feasibility and possibility of a collaborationwas discussed
during the meetingsheld at ZPSTC on 3 April and at ZHAS on 7
April 1990. Interest was stated both by ZPHB and ZHAS to
enterinto someform of collaborationwith STI, not only for the
current latrine study, but possibly also for other activities. The
ZhejiangAcademyof Medical Sciencesis an institution engaged
specifically in tropical diseaseresearch.The exact form and
collaboration procedurewould have to be deliberated upon
duringa first visit to Chinaby STI.
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• STI expressedits interest to pay a first visit to the Zhejiang
Province. It will sendone or two of its collaboratorsin order to

get familiar with the people, culture and the endemicsituation
in the study area,anddeliberatedirectly with all the authorities
involved about the relevantaspectsof the study. The cost for
suchan initial phasewill be borneby Sm

• STI’s proposalof complementingthe longitudinal study by so-
called nested case-controlstudies was discussed.A difficulty
was seenin defining a “case”with ahehnlnthicdisease.

• I carried a letter from Mr Xu to Dr Tanner in which several

commentsand questionswere made regardingthe case-control
approach.

• Due to an unfortunatemisunderstanding,a visit by someof the
STI personnelto China, which could have possiblytaken place
in July ‘90, had to be cancelled.The earliest possible time of
travel appearsto be in October‘90.

• I assuredour partnersthat apossibleInvolvementof STI would
not in any way curtail IRCWD’s engagementneither should it
lead to unclear or ambiguousareasof responsibilities,all the
more that STI and IRCWD havedevelopedgood institutional and
personalrelationships.

3.5 Concluding remarks

Three months have passedsince my visit to Hangzhou and Dequing

County. Looking back, I notice that the following impressionshave,
amongothers,remainedasspecialhighlights:

• In spite of farmers’ easyaccessto and affordability of chemical

fertilizer, the use of excreta in agriculture continues to be
practisedwithout saying.This is particularly impressiveas I live

in a societywhich has largely “lost contact” with its own bodily

productsand which lets the excrementsto be carried awayby
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water and allows them to be contaminatedwith municipal and
industrialwastes.

• Unlike In many other cultures, including the one in Western
Europe,defecationhabits, excretahandling and use, aswell as
deliberation on these matters, is not taboo in the villages I
visited.

• For the development of the 3-cell latrine, the traditional

defecation practice, as well as the traditional practice and
farmers’ need of using excreta as a soil conditioner and
fertilizer have been taken into account. The 3-cell latrine is
composedessentiallyof the sameconstructionelementsas the
traditional system In which a burnt clay or stonewarejar of
approx. 100 1 volume is usedfor excretastorage.

• The 3-cell latrines, Including the plastic sitting commode, are

technically well-conceived.They provide safety and comfort and
appearto be fly and odour free. The air-tight cover of the jars
help to reduceconsiderablythe lossof nitrogen.

Herewith are some critical commentsand thoughtsregardinghelminth egg
removal in the 3-cell latrines. These subjectswere also discussedduring
the visit to the Investigationareaand during the evaluationmeetingheld at
ZHAS on 8 April 1990.

• Although the new type of latrine facilitates the separationof the
settleable/floatablesolids from the liquid fraction and leads to

an overall egg reduction of � 95 %, considerable loads of

helminth eggs (tens to hundreds’per 100 ml according to the

preliminary assessment) are still recoveredfrom cell No. 3. The
percentage of viable eggs has not been determined yet,
however, it can be assumedthat viability Is high since the total
retentionin jars Nos. 1 and2 Is only bout 3 weeks.The outcome
of the epidemiological study might reveal whether the achieved

egg removal, which is neverthelesssubstantial, will contribute

to an equally substantial reduction of helmlnth prevalence

amongthe fanning families using the improved latrines.
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• The current use of organo-phosphateinsecticides (Dedevap =

Dichiorphos and Tamaron)is questionablesince the chemicals

are toxic and therefore dangerous to handle. Degradation

intermediatesof these Insecticidesmight be non-biodegradable

and might therefore accumulatein the soil and in plants. The

questionto be answeredhere is whether the useof insecticides

is really necessaryandjustified. It is a balancing of risks: the

potential risk of helminthic infection if the pit contentsare not

treated with insecticides vs. the risk of using the insecticides

which are toxic and may harm the soil environment.

• Farmers are directed to “bury” the insecticide-treatedfaecal

contents. If they actually accept this protective measure,

pesticides or other toxic or costly disinfecting agentswould no

longer be required, as direct contact with the faecal matter

would be largely excluded. The risk of infection via untreated,
buried faecal matter from cells Nos. 1 and 2 would possibly be
lower than via the use of the contents from cell 3, which is

likely to still contain considerable loads of viable eggs, and

which Is applied directly to the plants.
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ANNEX 1

Photographic Documentation
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ANNEX2

Itinerary

17

1990, Sun/Mon

1/2 April

Tue. 3 April

Flight Dhaka - Kathmandu-

HongKong - Hangzhou(arr. Hangzhou 14.00)

Discussionof work programme

Meeting and briefing at ZPSTC;
organisatlonsrepresented:ZPSTC; ZPPHB, ZHAS;
lunch hostedby ZPSTC

Trip Hangzhou- MoganShan (Dequing County

investigation area)

C
Briefing by D~ASaboutthe latrine project history

Wed, 4 April - Visit to He, the control village
epidemlologicalstudy

for the

Visit to Qian, the village in which
demonstrationlatrines were built in 1987

29

Thu, 5 April

Fri, 6 April

Sat, 7 April

Sun, 8 April

- Visit to Llao Yuan, the interventionvillage

Discussion on details of the latrine monitoring
programmeand the epidemiological study

C-,
- Visit to the D,~’AScontrol laboratory

Visit to a village-owned reservoir with excreta-
fertilized aquacultureat Ming Jing cun

- Trip MoganShan - Hangzhou

Lecture at the ZHAS training centre on pathogen
die-off, latrine technologyand excretause
Meeting on the evaluation of the visit and the
state-of-matters

- Sightseeing,final deliberationsand dinner hosted
by ZHAS

Mon, 9 April - Departure for Suzhou
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ANNEX 3

Personsmet

• Zhejiang ProvinceHygieneandAnti-Epidemic Station

17 Lao Zhe Da Lu
Hangzhou 310009,P.R. China

Tel.: 0571 - 77 31 24

- Mr Zhou ShaoCong, Director ZHAS

- Mr Mao Pei Deng, Director Institute of
Environmental Health Control and Monitoring

- Mr CongLi Ming, DeputyDirector Institute of
EnvironmentalHealth Control and Monitoring

- Mr Xu Xiang Kuan*, DeputyDirector Institute of
Environmental Health Inspection, Project Group leader

- Mr ShenTu-hang, Epidemiologist

- Mr Hou Seng Liang

- Mrs Wang Ming di

- Mrs Zheng Su Nlu*, Parasitologist

• Zhejiang ProvinceScienceandTechnologyCommission

Bldg. No. 4, Prov. Gvt.
Hangzhou,P.R.China

Tel.: 0571 - 75 40 44/3

- Prof. ChenChuanQun, DeputyDirector ZPSTC

- Mr RuanYong Zhen, Director Dept. of International

Cooperation

- Mrs Zhu An Li*, Translator/ProjectGroup Liaison Officer

- Mr Zhang RongXing*, Senior Eng., Environmental Division

Project Group
* Member,



•1’



19

• Dequlng County Anti-Epidemic Station

- Mr Zu Tian Chang*, Director DCAS

- Mr WangJin Tang*, former Director DCAS

• Mogan ShanTownshipPublic HealthStation

- Mr WangTian Fu*, Director

• ZhejiangProvinceHealthBureau

634 Qing ChunLu
Hangzhou310006,P.R. China

Tel.: 0571 - 77 75 51

- Dr ZhuangBing Jing, DeputyDirector

• Zhejiang Patriotic Health CampaignComnnlittee

- Mrs Wang Qin Yuan, DeputyDirector
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ANNEX 4: Designof the 3-cell latrine and calculation for the hydraulic

retention period

Design

Sectionalview of the 3-cell systemdevelopedby ZHAS and DCAS.

Hydraulic retentiontime

- Effective volume of cells 1 and2:

V1~(o.25m
2).fi. 0.65m=0.127m3

V
2~(o.25m

2) 1T1’ 0.58m=0.114m3

Assumption: 30% of cell 1 and 50%of cell 2 are
availablefor liquid retentionwhen
the cells are “full”

:1I~4~ -
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Veff 1 0.04m3

V~ff 2 0.06m3

0.1 m3

- Assumed liquid load:

4 adultequivalents @ 1.2l/d

= 4.8 l/d

- Liquid retentionin cells 1 and 2:

t 1&2 = \F(1001,4.8 l/d) = 21 days

- Assumingan emptying frequencyof 10-14 daysfor cell 3, the
total retention time for the liquid is In the order of 30 - 35 days.

This period is sufficient to achievecompleteor almost complete,i.e.
3 - 4 ordersof magnitude,reduction in bacterialand viral pathogens.
Protozoa,too, will be inactivated. Helminth eggs, in particularAscaris
eggs,will be inactivatedto alimited degree,only.




