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Tote: All monetary values referred to in thios repor
Africen shillings ox Kenyan pounds, whereby EA Shs 20 =1 K2 = US $2.80 =
shillings 23/3d Sterling.

-
This report contains thie procecdings of the Workshop on Rurel Water
Supply, which was held at the University College of Dar es Salaam, Tanzania,
on the 17th through 19th December, 1969, Incluled herein are the summarics

of the meetings, as well as all of the papers which wvere prepared for the
Worksilope

The objeétives of the Wcrkshop were:

(1)» to acquaint the participants with the various existing prog
of research and implementation on rural wigter cupplies in i
Africas

(2) to identify cormon problems faced by the participaniss
(3) to compare ideas and experiences dealing with these problens; and

(4) to set out the major issues for deliberation at the 1970 East
African Conference on Rural Water Supplye.

A total. of 43 participants representing 30 different organisations
tock part in the Workshop. Included in this list were representatives from
the Governments of Tanzania and Kenya, all three member colleges of the
University of East Africa located in Dar es Salaam, lairobi, and Kampala,
agencies of the East African Community, the United Jaticns, religious organie
sations, and commercial firms. The Workshop was sponsored joirtly by the
Econonic Research Bureau and the Bureau of Resource Assessment and Land Use
Planning of the University College of Dar es Sala=zi, Financial assistanoce

provided by the Ford Foundation helped to defray most of the local expensec
of holdinz the meeting.

As indicated by the fourth of the objectives above, this Vorlkshop was
considered to be an essential preliminary to the Zast Lffrican Confe

<0 U
Rural Vater Supply scheduled to be held in late 1970, That this objective,
as well as the other three objectives, was achieved is amply demonstrated
by the proceedings presented in this report. Of particular significance are
the fourteen recommendations related to future water supply policy and
implementation in East Africa. These recormendations are tie result of the
combined efforts of the Workshop participants, wnosc proiessional backgrouands
and practical knowledge cover a wide range of rurzl water suprly related
activities. This was the first time that a necting of experts from such
widely differing disciplines hud gathered to discuss the probless cf rural
water supply in East Africa. Because of the great importance of this
subject to the future development of East Africa, this report has been

produced in the hope thet it will contribute to the welfurc of the pecple
living therc.
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wednesday, 17th December. 1969 . s e e

10:00 = 10:15 am

Introduction: ©r. I. N Kimambo, Acting Principal, University
College; Dar es Salaam, Tanzania.

Opening Address: Mr. F. K. Lwegarulila, Jirectory, Water Development

and Irrigation Division, Ministry of Agriculture,
Food and Co~oporatives; Dar es Salascm, Tonganiae

10:15 am - 12:15 pm ’ '

Topic:  JField Research in Rural Water Suvply

Chairman: Mr, Ian Livingstore, Director, Economic Hesearch Bureau,
‘ University College; Dar es Salaam, Tanzania.

Panelists: Mr. Dennis Warner, Eccnomic Research Bureau, University

College; Dar es Salaam, Tanzania,
Nr. John McKay, Bureau of Resource Assessment and Land:
Use Plamning, University College; Dar es Salaam, Tanzania.

lir. Dariusz Stanislawski,.Field- Investigations and Research
Unit, Water Development and Irrigation Division, Hinistry
of Agricudlture, Pood and Co=operatives; liorogoro, Tanzaniae

Questions for Discussion:

l. VWhat type of rural water supply research is needed for

Fast Africa?

2. To what degree should social,econmmﬂ&and technical

factors contribute to rescarch on rural water supplies?
12:30 Lunch

2:00 ~ 3:30 pm

Topic: Thellmbrovémént of Health as a Functibn of Rural Water Supply
N

Dr, Vincent ven Amelgvoort, Zast African Insitute for
Medical Research; Mwanza, Tanzaria.

Chairman:

Panelists: Dr. Graham White, PBast African Institute of lialaria and

Vector-Borme Diseases; Amani, Tanga, Tanzania.

' Dr.. Joachim Kreysler, Medical Dircctor, Max Planck Nutrition
Rescarch Unit; Bumbuli, Soni, Tarzania. :

Mr. P, J. Hadati, Prineipal Chemist, liinistry of Health
and Sccial Welfare; Dar es Salaan, Tanzenia, '

Ir. Fergus McCullough, WHO/Tsuzania Bilharziasis Pilot
Control and Training Project; liwanza, Tanzanite

Questions for Discussiomn:
1e 'Ls it pogsible to determine change:s in

public health
as a result of an improved rural water

supply?
2. Does lLast Africa néed a special set of water quality

stendards for judging the suitcebility of its rural
water supplies?

— -‘ i - -
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r Loprc: rhe Technical AsEects of Providing Better iter Supply

' Chairman: Mr. Duane Erlksmoen, Production ’)nnsmn, Ministry of
: Agriculture, Food and Co-~operatives; Dar 'es Salaam, Tanzaniad

Panelists: Mr. Paul Berker, Kenya Farmers' Association (Co-op) Ltd;
Nakuru, Kenya. :

Mr., Derek Broadhurst, Js 5. Davis & Co. Ltd., Dar es Salaam,
Tanzaniae

Rev; George Cotter, M. M., Buhangije Mission; Shinyanga,
anzania,
Questions for Discussions: .. ...
le What types of technical innovations would best
promote rural water supply development in East Africa?
2. What types of technical manpower-are most needed for
' rural water supply development in East Africa?
Thursday, 18th December, 1969

8:30 = 10:15 am

Topic: The Task of Implementation

Chairman: Mr. M. A. Viitaszari, Water Development and Irrigation
Divisiony Ministry of Agrlculture, Food and Co~operatives;

Dar es Salaam, Tangzania,

Panelists: Mr. B. Z. Diamant, World Health Organisaztion; Nairobi, Kenya.

Marion, Lady Chesham, M.P., Executive Director, Community
Development Trust Fund; Dar es Salaam, Tanzania.

Mr. He A. Mbelwa, Kibaha Health Centre, Nordic Tanganyika
Projecty Kibaha, Tanzania.

Questions for Discussion:

l. What role should non=Govexrrmental organisations play
in promoting the development-of rural sater supplies?

2. Should local contributions of labour, mate.ria.ls, and
money be a part of small water project development?
AY .

‘.1' 10:30 am -~ 12:15 pm

Topic: Water Supplies as a Stimulus to Commwnity Development

N ' Chairman: Mr. Seth Rookwell, Matunwa ¥Farmers' Co-operative Society;
Kigii, Kenya.

; Panelists: Rev. Michael Duffy, M. M., Buhangija Migsionj Shinyanga,
. Tanzania. ’

Mr. Franz van de Laak, Ndoleleji Water Developnent Scheme;
Shinyanga, Tanzania.

Mre. Ge. L. Cunningham, Ujamaa Village IDivisi.on, liinistry
of Regional Administroiion and Rural Development;
Dar es Salaar, Tanzaiia.
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1, Does the provision of ia

ir.proved water supply ac

as & catalyst for furtler develcpment of a villag.

commmity?

2. Should non-Goverrmcntalforganisatiors or private
individuals attempt to
projects?

12:30 Lunch

2:00 until retumrn: VlSLt to Miembasaba Vll¢uge, which is & Water

Nevelopment and Irrigation Division progeCU, conducted by a staff
nember of the Divisiocn, and to Temboni Village, a Kibaha Hcalth

A,

romote community developme:l-'.

Centre project, conducted by Mr. H, A. I‘:II:)"elwa, Health'Officer,"Kibail

8:00 pm Dinner in Counull Chamburs

B P ok R/

Friday, 15%h December 1969.

12:30 Lunch

8:30 ~ 10:15 em

Taopice:  Planning for Rural Watcr Supply

Chairmans: Mre. Ian D. Cerruthers, Insitute for Dcvelopmént Studies,
University Collegej Nairobi, Kenya.
Panelists: Mr. Andries Klasse-Bos, Fconomic Plamning D1v1910n,

' Ministry of Agriculture; Keircbi, Kenya..

Mr. Pravinchanire J, Shah, Water Development Divisio:,
Ministry of Agriculture; Nairobi, Kenyae

Mr., P, B. Mboga, Ministry of Economic Affairs and -
Devclopuent Plonning; Dar es Salacu, Tanzania.

Mre. Bo Borting, Water Development and Irrigation Division
Ministry of Agriculture, Food, and Co=opcratives; Dar es

Salaem, Tangzanig,

Questions for Discussion:

"

lr

1. Should expenditures on mral water suppliés by looked

upon as & 'social service or an ecoromic investment?
2.
- both Tanzanie and Kenya?

10:30 am ~ 12:15 pm

Topic: 'Conclugions and Recomnendations

Chairman: Yr. Ien D. Carruthers, Institutc for Development Studies,
University College; lNairobi, Konyg;ﬁ

FUPPUIUUORIUEEE

Wnet are the long—term goals for rurcl water supply in

i
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WATER DEVELOPMZNT AND IRR]GLTION DIVISION, LINISIRY OF
AGRICULTURE, FOOD AND coofrsm.'rrv*as, AR ES SATAAN, TANZANIA

Mre Chairman, Ladiecs andlgkntlemen. I an delighted to have
been glven the honour of opening today the;Workshop on Rural Water
Supply, which is is a forerunngr of the Ruzal Water Supply Conference
to be-held in later 1970. Due/to shortage fof time it has not

been possible to have as many papers for t%is workshop as many

of us would have liked, but hayi gone through the pepcrs submitted
for discussiony I am fully conyvinced that yseful discussion on

Rural Water Supply will come out of this qukshop which will set a
tempo for the 1970 Rursl Waten Supply Conference.

I wondery Mr. Chairman, how many of us here have had the oppor-
tunity of living in those areps affected by acute shortage of water.
Such experience gained by living under those conditions will help
to enlighten some of us who qpy be approaching the subject from a
detached point of view. ’ :

It is true that from tide to time a town like Dar es Salaam
does experience shortage of water. This mdy be in the form of
a reduction in pressure in tge distribution main or restriction on
the extravagant use of water; in such a woy that watering of gardens
or washing of cars become tenporarily suspended, thus ccusing some
inconveniences On the othey hand shortage of water in the rural
areas carries a totally difflerent picture. ' Here, shortage of water
does not mean a simple inconvenience to the person in the rural
area, but it is a case of re¢al hardship which may involve a dayls
work in fetching a debe of water. In the limiting case it is the
question of availability or}non~availability of water. These
simple facts have to be kepjt in mind when deeling with rural water
supply. It may be a staggeping revelation for some of us here to
know that within this coun the price of water fluctuates very
wildly from place to place land, curiously enough, it is the men
in the rural areas who has suffercd most.

compare the price of any commodity, say cement, and that of water.

In Dar es Salaam for this tter a ton of cement will cost Shse 170
while in remote areces like Mbeys or Bukoba it is roughly Shs 340

or just double the Dar es Shlaom price. Whot sbout water? There are
some areas in Tanzania whereg, due to acute shortage of water, the
price for water is as high ds Shs. 1/= per debe or Shs 250 per 1,000
gallonse This means that the cost of water at such a place is just
over 40 times the cost of ‘waper in Dar es Salasnm where the normal
charge is Shs. 6/00 pcr 1,000 gallons. This clearly shows how
costly water can be,

For the sake of illustEation of the cbove statement, let us

Vithin certain limits thie demand for water is highly inelastic.

As the Government is committel to rural developuent, it has to tackle
the entire range of rural wat¢r supply, comprising various shades

of: gradations betwecen the supply of water for social conveniences

and the supply of water as a necessary cormoedity tqQ sustain kunan
life and other activiticse. ThF principle underlying rural development
efforts is to improve conditiomns in the rural arecos so that the
conditions in these areas do ngt differ much from those in the

urban arcas. When there is & big gap betweén conditions in the

\
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cuucernea 18 not any better off in town by mov1nb frh% rural
hardship into urban misery. This is a complex problems for any
Government to tackle. A supply of clean potable water! to the rural
areas 1is one of the factors needed to improve conditiophs ir the
rural areas, thus reducing the social inequalities ecxibting between
. Tural and urban living condltlons. i
An interesting question to address to ourselves is how soon
can all rural areas in Tanzanis be supplied with watery If funds
were unlimited, a crash programme could be embarked upén with a view
of completing the job possibly within ten years. DBut Tanzanla,
like other developing countries, has scarce flngn01bl resources
and there are heavy commitments on these scarce resourcdes. Under
such conditions every project to be financed should justify itself
in terms of its relative urgency and imporsance to the entire
econiomy in competltlon with all other projects having ;lternatrve

Ll . claim to these scarce financial resourcés. With respect to rural
water supply, how do we compare the competing claims on, these

. resources of drilling a borehole 1n a rural area as against erecting
a steel mill in an industrial area? This question is not easy.

would rather pose the problem to the distinguished participants in
this Workshop to provide the answer. However, there isia small point
to take note of. When we are dealing with water as a bgsic social
necessity, a weighting factor to be known as a Social Necessity
Correction factor should be introduced to bring the evajuation of
benefits accruing from such a water supply project to a;common datum
with benefits derived from other projects having alterngtive claims

to these scarce financial resources. This process of quantifying the
social benefits has a far reaching importance in enabling us to
determine the feasibility of a project heavily laden with social
benefits, a category to which most of the rural water supply projects
belong. The financing of such projects requires special consideration
particularly when they are financed from the process of a loan, in
which case the interest and repayment period should be different from
those projects whose execution depend on purely economic justification.

e Lastly, we should mention that as Tanzania is embarking upon

l an expanded rural water supply programme in the Second Five-Year Plan
the cost is of paramount importance. The cost has to be kept to the
minimum as far as possible, To achieve this, the project %o be
executed will be based on the most economic and technically sound
designs,; coupled with efficient execution of the projects in the fields
I am glad to report that we have begun to take stock of our design
procedurcs and our construction methods in order to reduce costs to

the minimm, taking into consideration the local opcrating conditionse

v

Mr, Chairman, I declare this Workshop opcn and wish you all
fruitful deliberations.
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Outline of Session

Chairman: Mr. Ian Livingstonce, Director, Economic Research

Bureau, Univcrsity College; Dar es Saloom, Tanzania.

Panelistst Mre Dennis Warner, Economic Research Bureau, University
Colleges Der ‘es Salaam, Tanzania.

Paper: "A Summary of the Tanzania Rural Water
Supply Impact Study"”

Mr. John McKay, Burecu of Resource Assessment and Land
Use Planning, Unlvernlty College- Dar es Salaam,
Tanzania.

. Paper: "Rural Weter Development in NorthEast .
Nzega"

Mr, Dariusz J. Stanislawski, Field Investigations and
Research Unit, Water Devclopment and Irrdgation Division,
Ministry of Agriculture, Food and Co-operativea;
Morogoro, Tonzonia.

Paper: "Various Aspecets of the Water Economics
Developrment Field Investigations and
Research Programme in Tanzania

Questions for Discussion:

What type of rurel water supply research ig needed
for-East Africa?
; - 2. To what degree should social, econormic, technical,

and health factors contrlbute to rescarch on rural
water supplies?

Additional Papers:

J. Hrbek, East African Metcorological Department;
Dar es Salaan, Tanzaonia: -

"Short Description of East African Meteorological
Department Programme of Development of Network
of Precipitation Stations”

T, Hanlkdns, Interdisciplinary Rural Rescorch Projects
University College of Dar es Salaam; Shlnyunga,
Tanzaniaz

"Farm Water Supplies in Sulumaland"
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Mr, Dennis Warner, Econonic Research Bureau, University Collegq,

Dar ez Salaam, Tanzania. t

In order to improve the decision-making and planning -techniiques
for rural water supplies, a field research investigation is beihg
conducted by the Economic Research Bureaue The purposes of thiq
investigation are threefold: (1) to provide Regional Development
Cormittees with criteria for selecting proposed water projects in the
orxder of implementation; (2) to provide the Water Development and
Irrigation Division of the Ministry of Agriculture, Food and Co-operatives
with recommendations concerning domestic water point locations and
per capita water use, and (3) to provide the Ministry of Economic
Affairs and Development Planning with recommendations for future
programmes of rural wsater supply development, An essentizl part of the
investigation is the determination of the benefits that arise from
improved water supplics., Thirty hypotheses concerning potential benefits
are being tested as part of before and after situations in an attempt
to 2ssess the impact of water projects. Instead of the usual anthro-
poliogical approach of an intensive study of a few villages, the
investigation consists of an extensive study of 26 villagee: distributed

over ten districts in order to obtain an overall picture of Tanzanian
conditions,

Mr. Johﬁ McKay, Bureau of Resource Assessment and Land Use Planning,
University Collegey Dar es Salesam, Tanzania,

Northeast Nzega has been undergoing considerable developmental
changes over the'past ten years. The main water supply elements of
this development to date have been the Bulenya Hills Dam and pipeline
which serve an area of about sixty square miles. At presenty the
much larger NMwamspuli Dam is under comstruction and, along with its
associated pipeline network; eventually will serve ar area of about 600
square miles., The Burcau of Resource Assessment and Land Usce Planning
is studying the entire project area in order to provide planning
information for thc optimal loceation of the future pipelines. Because
the Bulenya Hills and Mwamapuli projects will involve an anticipated
total expenditure of Shs. 33,000,000 research into a wide range of
geographical, social and economic factors is required to meximise the
benefits of this investment., Consequently, current field investigations
include studies of topography, soils, population and cattle densities,
village settlements, co-opcrative orggnlsatlong, water use, water point
locationsy and public health.

Mr. Dariusz J. Stanislawski, Field Investigations and Research Unit,
Water Development and Irrigation Division, Ministry of Agriculdture,
Food and Co~operatives; Morogoro, Tanzanie.

There are two najor problems affecting rural water supply development
in Tanzania. One¢ problem is the gap between pure resezrch and the
preoticel irplementation of research findings. The cother problem is
the necd for greater cooperation and coordinaticn dmong the several
organisationg dealing with rural water supplies in Tanzania, Because
of these problems, the Field Investigations and Research.Unit has been
established within the Division of Water Development and Irrigation of
the Ministry of Agriculture, Food and Co-operatives for the purpose of
providing factual reports of vrofessional level field investigations
carried out under up-country sitc conditions. The progrommce of this
Unit includes: (1) investigations of new structures and equipment for'
major water supply projects; (2) investigations of new structures and
equipment for minor, self-help water supply and irrig.tion projects, and
(3) investigations into the planning and design of new schemes.
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future water consumptlon for new project areas when n@'supply exists at
present. In reply, it was pointed out that, if therefis a cluster of
pgople living in the area, aa agsumptlon as to their Water use can be
made, Water Development and Irrigation Division (VD&ED) in Tanzania uses
a design figure of ten gallons per capita per day for communal plped
supplies while the Water Development Division (WDD) in Kenya uses an
average figure of five gallons per capita per day forymost piped schemes.
In several Morogoro villages, the Field Investigations and Research Unit
of WD&ID currently is measuring domestic consumption %hrough'the'hse of
meters and observers of domestic points. The average'daily consumption

1 has been varying around five gallons per capita, Howéver, if the area is
% uninhabited, the final demand is difficult to estimate. Water supply alone

is not the only factor causing population in an area to increase, In

.vNortheast Nzega the building of the Fast-West Road had a great effect on

the increase of settlement, even before piped water supplies were made .
availables It was suggested that the extensive experience accumlated by
the international organisations be studied. The World Health Orgarisation,
for example, has found that ten years after providing a piped water supply
water consumption often has doubled and village populatlon has. increased

by about 25 per cente

total consumption. Experience in Kenya has shown not only that consumptlon
is inversely related to the cost of water but that people are basically
opposed to the idea of a pemmanent .charge for water, This problem is
illustrated by the fact that people frequently will refuse to pay a year ’
round rate of five cents a debe*for water but instead will draw their supplies
in one season from rain water pools and in another season will pay up to one
shilling a debe for water brought by a vendor. Apparently many people :
prefer the optlon of either paying a high rate for water delivered 1o thelr
house or carrying their own free water over long distances. This option
allows for fluctumtions in available household money, With a water rate,
however, the cost of water remains constant and permanent. ,

The third issue was a guestion as to what selectlon criteria could be
used to measure local attitudes, Of the thirty potentlal benefits listed .
in the impact study of the Economic Research Bureau, a total of 17 of‘them
included "attitudes of villagers" as possible constraints affecting the
resultihg benefite Mr. Warner of the Economic Research Bureau replied that
the measurement of attitudes proved to be more difficult than originslly
expected at the beginning of the 1nvest1gatlon. In the course of the field
work, villagers had béen asked a series of questions designed to gauge
their attitudes towards the verious potential beneflts. Preli
results from these questions for a few villages have not been partlcularly
revealing, however, because the villagers tend to give the institutionally . .
correct answers, indicating overwhelming acceptance within the studied
villages of technology, modernisation and national goalse. Such uniformity
in their answers causes comperisons between villages to be extremely
difficult. In order to better obtain these comparisons, the determination . l
of attitudes currently consists of observations of the actions of villagers
in related activities as'well as their verbal responses to guestions. . '

!

Another issue arose over the relationship between water rates and '

"It is hoped that a scoring system can be devised to reflect approximate -
differences between villages. On this same issue, Mr. McKay of the
Bureau of Resource Assessment and Land Use Planning, remarked that the
determination of attitudes was not included in the Northeast Nzega Study
because of the anticipated measurement difficultics,

¥ A debe is a 4-gallon tin that originally held kerosene.
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improve cattle production or dairying. Furthermore, so 1igtle is known

about the resulting benefits of large projects that additignel economic
research into such schemes is urgently required. On the tqchnical
Tactors, the Workshop participants were most concerned withl research
leading to simpler and less sophisticated techuiiques of prdject develop=
ment. Technical recommendations included a re-evaluationwjf minimum
design standards; an assessment of intermediate systems utdlising

human labour or animal power, and further study of the utilisation of
rainfall. Despite the disagreements over health benefits, it was

~widely agreed that additional research into the possible pyblic health

benefits of water was nececded to resolve the issuc.
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onomic II., THE IMPROVEMENT OF HEALTH AS A FUNCTION OF RURAL WATER'SUPPLY
rch f
avelop=- Outline of Session
aum , ~
: Chairman: Dr. Vincent van Amelsvoort, East Afrlc?n Institute for Medical
a2 of _ S Research' lwanza, Tanzania.
2alth Panelists: Dr. Graham B. Yhite, East Afrlcan Insptute of Malaria and
: Vector Borner Diseases; Amani, ’l‘anga, Tanzenia, - )
, Paper: "Insects of Medical end \Teterinax'y Importance
That Are Associated with Water and Some Aspects
of Water Management Relevan to lhe'.l.]:‘ Control"
Dr. Joachim Kreysler, Max Planck Nutrltlon Research Unit; Bumbull,
Soni, Tangzania. . y
. L ) . - Contamination of Rural Water Suppliess The Ismam.
// o ) 'bcample" - - 5
' ., Mrs Pe J. lMadati, Principal Chemlst, Ministry of Heal'bh and

Social Welfare; Dar es Salaam, Tanzania.
Paper: "Water Quality Standards :ln Tanzania"

Dr. Fergus MeCullough, WHO/Tanzania B13Lharz1asn.s Pn.lot Control and .
Training Project; liwanze, Tanzania,

Paper: "Water Resources and Bilherziasis Transmission in
the Msungwi Area, Hyonza District, North-West Tanzania"

Que tlons ‘for Dlscuss;mn'

+

Paper: '"Total Coli Counts: A Method to Detem_uae Blolog:.cal l
S S Is 11: possible to determine ch_nges in publlc heal'th as a
result of an ipproved.rural water supply? '
- " 2, Does Bast Africa need a spec1a£1. set of water qualn.ty stc.ndards. j
- e for ;;udglng the suitability of its rural water supplies?

Addltlonal Pap erg

‘Vmcent van Amelgvoort, East Kfrican Institute for Medlcal Research'
Mwanza, Tanzanias ' : o .

"Deaching of Better Water Supplies to Medical Awriliaries" l
Alan Fenwick, Tropical Pesticides Rescarch Institute; Arusha, *

Tanzanias:

"The Use of Puolluscmldec to Control Bllharala on an Irrlgated
Sugar Estate and the Evaluation of''Control Using Diagnostic
Methods on the Local Population

M. A. O. Kipuwyo, Regional Medical Officer, Ministry of Health and
. Social Welfare; Arusha, Tanzania. . ’

"Mas° Treatment of Urinaxry oclngwmlas:.u vith fmbilhar Among

~ . the Wambugwe of Haneng Dlstrlct,%; Horthern Tanzania: A
e - Preliminary Report" ' .;_ '
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Dr. Graham White, East African Institute of Malaria and Vector-Bdrne Diseases;
Amani, Tange, Tanzania. ‘

There is a need for greater attention to be drawn to the wigespread
importance of insects that are -associated with water as vectors (i.e carriers)
of diseases of humans and of domestic animals. Those disease-begring insects
which are directly associated with water in East Africa include the biting
midges, blackflies, horseflies, mosquitoes, and tsetse flies. Biting midges-
(Ceratopogonidae) breed in damp soil around the margins of marshqs, water
courses, and sea shores and are responsible for transmitting a filarial worm
responsible for human’ blood disease over wide parts of East Afrioa. Black-
flies (Sﬁnulidae), on the other hand, always breed:in running water and are
capable of transmitting the disease "onchocerciases," which often leads to
blindness in man. The horseflies (Tabanidae), which breed in mud or wet sand,
are the least dangerous of the group, although they are capable of transmittin
the diseases of anthrax, tularemis, and trypenosomiasis. *Mosquiﬁoes (Culcidae
are. the most important insects medically because of their existerce near almost
all sources of water and because of their ability to trensmit 2ria and
elephentiasis. The last group, tsctse flies (Glossinidae), does ot require
damp areas for breeding but does inhabit heavy vegetation near bddies of
water and is capable of transmitting sleeping sickness. VWhen planning weter
development projects, engineers and administrators can minimise insect
breeding by steeply slcping the banks of all bodies of water, clepring away
vegetation from banks and shallows, and periodic flushing of ditcpes and
small streamse R S Ce o :

*
‘e

e

Dr. Joachim Kréysler, Max Planck Nutritioh Research Unit; Bumbuliy Soni,
Tanzanie. T : ’

During November, 1969, coli-form counts were made of fecal pollution in
the water provided by the Ismani pipeline in Iringa Region. This pipeline is
44 miles long and serves a present population of 20,000 to 30,000 people over
a 200 pquarc mile area. Water samples taken from 19 -different locations along
the pipeline showed moderate to high rates of coli contamination. The least
contamination occurred in water taken directly from the communal taps, while
high contamination was found at the pipeline intake,; at the washout valves,
and in the tap water stored in the households in domestic containers. Because
the locdl populatior has an unwarranted belief in the purity of tap water,
an effort should be made to convince people that piped vater does not necessar—
ily mean clean water, Greater public health education and filtration of the
water before it enters the pipeline will be necessary if the danger of =
large scale cpidemic is to be avoided. In this manner an improved water
supply will improve public health. 1In general, it is recommendecd’ that simple
biological assessment of the water supply be made in each existing and
proposed project to see if purification is required. ;
Mr. P. J. Madati, Principal Chemist, Ministry of Health and Social Welfare;
Dar es Salaam, Tanzania. = ‘ ' . . :

Water quality stcadards to which Tanzania subscribes are essentially
thoge set out by the World Health Organisation in 1958. A further lowering
of these standards may be hazardous and shourd not be done for the principal
purpose of saving money., If it is felt necessary to lower the standards,
it should be done only if there is substantial proof of the harmlessness of
doing so. ~At present, the quality of most waters in Tanzania is judged from
a chemical analysis standpoint, Far more important is the bacteriological
analysis, and routine testing of all waters should be primarily by
bacteriological means and only secondarily by chemical means. Regional
Health Officers throughout Tanzania should be equipped with portable bacteri-
ological testing kits for use in the field. Purthermore, a small mini-
laboratory should bec cstablished in every Regionzl Hespitel for chrrying
out the more urgent charical analyses of water intended for development
projectse '
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A bilharziasis pilot control vrojecty; sponsored by the Government of
Panzania and the World Health Organisation, is being carried out in two .
representative and contrasting pilot areas in Mwenza District, northwest .-\™
Panzania. In brief, the aims of the moject arc to determine the feasibility

of bilharziasis control within the context of Tanzanian resources and to

¥ trgin staff in the conduct of appropriate control and investigation procedures.

The project is being carried cut in three phases, During the first phese
baseline data on the parasitological (prevalence and intensity of infection),
biological (snail host), social, and environmental aspects are being .
collected and plans for control operations will be finaliseds During the
second phase the implementation of the control measures, envisaged as being
most suitable during the first phase, will be carried out. During the
third and final phase the evaluation of the effectiveness and cost of the
control operations will be undertaken. To date, most effort has been ‘
concentrated in the Misungwi pilot area where the problems of implementing a
realistic control. programme would appear to be more complex than in the
Mwanza urban pilot area. The progress of the project is described in
detail in .quarterly:reports and in the annual reports of the East African
Institute for Medical Research (1967/68, and 1969 in press). ‘

In Tahzania,:there is evidence that the distribution and intensity of
bilharziasis is increasing, and this indisputable +trend provides the main

justification for expending funds to support research and operational control

measures designed to prevent or reduce the incidence of infection. As water.
conservatiogaschenes,  especially major irrigation developments, invariably
bring abouéi!!gkédly_increased transmission of .bilharziasis, it is imperative
that there should be from the outset close and continuous cocperative action
between water supply authorities and public health officials at both central
and regional levels. = = .. S :

In general, urban bilharziasis is preventable at & lower per capita
cost than. is rural bilharziasis. It is considered that Mwanza town has the
funds, staff, and facilities to implement a feasible control programme,
providing that full support from both technical and administrative sources
can be continuously assurcd. A study of the diverse factors influencing
transmission in Mwanza urbazn area hag recently been made and proposals for
the implementation of a practical control programme are now being detailed.

Discussion of Questions

§ water quality has been igncred in most rural water supply schemes in East
J Africa to dete.
] issue of how to actually incorporatc some water quality considerations into

] Supplies were considered to be important, but it was not felt necessary to
] individuals stated that the present method of chemical analysis of water

Jauality does not serve any useful purpose, partly because it foils to assess
‘} the more important bacteriological state of the watex. and partly because

Question 1. Does Fast Africa need a special set of water quality standords
for judging the suitability of its rural water supplies? : '

e

t was the general concensus of thequrticipants that the question of
As a result, the major concern of this session was the basic

future plamming efforts. Standards for julging the quality of rural water

establish seporate scts of standards for rural and urban areas. - Several

Government does not have the resources to changc the chemical condition of
Wwater at the precent time. It would be nuch better to test for the bacterio—
19gica1 quality of water. One of the most promising ways of decing this is -
vith portable field kits sold by the iillipore Corporation. In the near

ture the Ministry of Health in Kenve will bhe nrovided with f£icld lgbora—
tories winich will be served by Land Ruvers specially equipped for cellecting
&nd transporting water samples for bacteriological analysis. = s
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lied with water.
the issue of

t on major water
, such as the
more serious

~ In several instances, there was support for reduced st
vater quality so that as many people as possible could be sug
The Workshop participants did not come to a clear concensus
vater quality versus water quantity, but it was pointed out
supply projects supplying water from a single untreated sour
Ismani pipeline, the hazards of water-borne diseases are ruc
than on small projects. . Therefore, water quality considerati
oopecially important on large projects. '

Most discussion centred upon the technical aspects of water quality and
project design. The participants agreed that minimun desigzn etandards to
protect against public health hazards should be incorporated finto project
designs. No specific design standards were outlined, aliawo it was suggested
that guidelines might be obtained from the World Health Orgenisation drinking -
water standards. A variety of factors need to be considered for such design
standards, includiung thé differing oorditionp’ of water guality and quantity
between areas as well as the view of the local people as to the nature of
good quality water. There was widespread agreement that closg cooperation
should teke place between engineers and puhlic health officlais in the '
planning and design of water projects. Such cooperation can fesult in
protective measures to reduce the public health hazaxds of waper projects,
such ag automatic siphons to eliminete the breeding of blackflies in dem
spillways and drainage. aprons around communal water taps to prevéht the
formation of muddy foci for hookworm infection and the bree of mosquitoes,
The major deterrent to the treatment of rural water supplies is the cost,.
There is & great need for further information and rescarch onﬁtreatment
systens that are cheap, durable, and capeble of belngnlalabalged by village
personnel. Proper maintenance is a key factor, and thc poor iecord of
maintenance on past projects mugt be ronsidered in any future‘design
standards. Lastly, the participants .mphasized that heclth education in the
commnity, as well as the development of water quallty stendards and new
treatment systems, must be an essential part of any abttcmmt td improve the
quality of rural water supplies. .

Quegtion 2: Is it possible to determine changes in public health as a
result of an improved rural water supply? -
Some participants argued that there has been no conclu51ve proof that

an improved water supply has positive effect upon public nealth. Others
argued that such proof does exist, citing the genexral case of Europe over the
past one hundred years and the more specific case of the Zaina: water scheme
in Nyeri District, Kenya. In most projects it is implicitly agcepted that a
better water supply improves public health. ~ The difficulty liés in proving
such g statement. It was pointed out that the cost of a proper evaluation
of the public health effects of a water supply would be about ten times the
costs of initially building the project. A careful evaluation:should include
both public health and economic data collected on a beforc and:after basis.
Incidences of intostinal diseages were sugzested as tlic best indices for a
nedical assessment. Because of the high costs of evoluation, one participant
arzued that only one out of a hundred projects need be ratrdomly selccted for
such as agsessment of the public health cffects. rAnothor participant added the
warning that an improvement of the water supply alonc was not sufficient to
bring about an improvement in public health and that a programme of health
cducation of the people was a necessary factor for such a result,
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Mr. Pau¥ Barker, Kenya Farners' Associaticn (Co-operative) Ltd; Makuru,
Kenyad' §
ﬁgtyl rubber sheeting is an inexpensive and durable nmaterial which is
readilyfadaptable to various types of water storage schemese. Although only
recentlg'available in Fast Africa, butyl sheeting has been used in the
‘United ®tates for over twenty years. The naterizl is tough, flexible, elasti
inpernegble to liquids and gases, and resistant to terperature changes,

fertilisers, soil acids, sunlight and the effect of aging. In East Africa
sheets ©f 0,030~inch thickness and varying dinensions up to 100 feet by 120
feet are available. The nain water rclated uses of butyl sheeting are as
(1) linkrs in excavated ground reservoirs, (2) liners for metal weld nesh

" ‘storage:i tanks of 5,000 to 20,000 gallon capacities, (3) seepage barriers in
earth dgos, and (45 water storage bags of 250 to 3,500 gallon capacitiese
To date, butyl sheeting has been used in the construction of a nunber of
water supply reservoirs and stcrage tanks in Kenya. ‘

Mr, Derek Broadhurst, J. S. Davis & Co. Ltds; Dar es Salaen, Tanzaniae
Much of the present developnent of rural water supplies in East Africa

involves equipnent, such as punps and engines, that are relatively complicated
expensive, and beyond the econcnic grasp of nost small villeges., The nain

technical need for thege small ccrmunities is a range of water supply equipmeﬂ
that is easy to install and naintain, inexpensive and suitable fcr small :

projects. Much present expense could be saved if this equipnent could be
nade locally., It is hoped that the discussions at this Werkshop will point
out the types of equipnent most relevant for such installations,.

Rev. George Cotter, M. M., Buhangija Mission; Shinyanga, Tanzania.

The Shinyanga Lift Pump is a sinile and inexpensive hend pump constructed
fron locally putrchadcd naterials and cesigned tc tap the high ground water
table in western Shinyanga Region.  Installed in-areas where the ground water
table is less than 20 feet fron the surface, the puips can be used by a snall
child to fill =2 three gallcn bucket in 30 seccnds, HMost punips are fixed over
dug wells, usually averaging four to ten feet in depth, which are lined with
tapered cenent blocks that fit tcgether without nortar. The pucp body is
____fiade fron plastic tubing and galvanised steel pipe. Velves are fabricated cut

of plastic rings, a rubber patch from an inner tube, and a stainless steel

balle The only maintenence required is tc change the rubber plunger flap twic

a year,

on a self-help locally purchased; locally naintained basise The total naveris

cost: to a village for a five foot deep well, well ccver, and punp is about

Shs. 130. Although the pump and its associated well hielps to protect water

sources fron outside contamination, the ncst difficult part of the well

prograrme is- to convince pecple of the need to drink clean water. A major
objective of the prcgraurme is to open. pecple to change sc that other innova=-
tions may be nore readily adopted. To date, however, there has been little
visible carry over in the villages where wells and puiizs have been installed.

S

Discussion of Questions

Question 1. Vhat types of technical inncvaticns would best promote rural
water supply developnent in Last Africa?

Digcussion of this guestion showed that a wide range <f technicel
innovaticns have been successfully empleyed in varicus parts of Lest Africae.
The prorotion of rural water supply developrent, therefore, appeared to be

Over forty of these punps have been installed in the Sukunnland area .
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_ areas rather than to .search for new, untried innovations. =
Hakuru, . AN .
Basically, irural water suppli¢s can be classified into two categories w
individual household supplies and cormunity supplies. Tor household supplies,
it was suggested that‘rpof ra.inwn),%ir catchments -and simple handnumps on the I
order of ‘the Shinyange Lift provide the best systems. For community
supplies, ma.lntenance must be thy key congideration, and for th1<] reason the
preferred system.D include granty piped schemes for pump-free oneratlon _nd l
hydraullc ram :u}stallatlons for schemes requiring pumping. ~. ’
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Some technical immovations simply involve a choice of technique. It was
pointed out that charcos, which are small 1,000,000 gallon capacity reservon'ﬁ,l
could be built in the ravines > f rainy season °treams at a cost of Shs. 40,000
eaths. By constructing several along the same ravine,a series of charcos
could provide the same amount of effective storage for far less cost than an
earth dam whichiusually averages about Shs. 300,000, In Kenya, the Water
Development Division (\/DD) has developed numerous rock rainwater catchments
by building low walls around the rock outecrops found in many parts of the
country, Furthermore, in Machakos Yistrict, WDD successfully developed an '
wnderground reservoir by building a subsurface dar in a dry riverbed. During
the rainy season the riverbed behind the dam becomes saturated and remains u!

pacities,
aber of

zanig,

iast Africs

Ly conpl.L cated so throughout the following dry season. Additional discussion focused on the

use of butyl sheeting in ground tanks, on the possibility of locally fabricati

lp;:lg equ;pm water tanks from corrugated steel sheets, on methods of evaporation control,
' snall and on the utlln.satlon of windmillse. Although WHO in Kenya has obtaiped poor
could be results fron vsn.ndmlls, the recent experience of the Ndoleleji Water Develop=
will point ment Scheme (W 7DS) in Shinynaga has been very promising. The NWDS windmills

start automatically in a wind of 5 ~ 6 miles per hour (mph), require a minimum
wind velocity of 3 ~ 4 mph, and reach the maximum pumping output of TOO galloni
per hour in a wind of 16 mphe Wind conditions in the Shinyanga zarea are
favourable for windmill operation throughout the year, and the maintenance

needs of these windmills are easily met by locally trained personnel. Unfor—

» constructed;

md water iR tunately, Government has not yet shom any interest in promoting windmill

ground water i power in the area. |

4 by a small A : l
7 A number of participants felt that administrative problems were more

¢ fixed over

lined with critical than technical problems. For example, in Tabora District, self-

T

body is helpy, hand dug wells have been financed by the District Council at a total

abricated cut | €05t of Shs. 700, while the same type of well built under WD&ID auspicesf_eostsl

ess steel Shse 3,000, Another sdministrative p:_coblem oceurs in the maintenance of

ser flap twice commnity water supply schemes. The World Health Orgenisation in Kenya has

weland area found that the maintenance of new schemes by central authorities tends to - I

total naterial destroy the villagers'! sense of responsibility towards these schemes,

is about Furthermore, not all villagers are convinced of the worth of the schemes or

tect water. the need to pzy for them, with the result that it is very difficult to collect

> well water rates sufficient to repay the local sheoreof the capital and maintenance

A major costs, HO has successfully dealt with this problem by allowing an adjust-

1er innoves meltl't period of two to three years before amortisation payments begin. During

zen little this period, the villagers are required only to pcy for routine operating I

1 installed. costs, They are protected from extraordinary maintenance expcnses by a
private :m«-u:zmce scheme to which WHO project villages subscribe. A third
administrative problem was described as the lack of an organisation in Tangzani
at least, capable of effectively promoting technical innovations. There exist

se’ rural research organisations, such as the Tanzania fLgricultural ilzchinery Testing
Unit in Arusha and the ¥I&ID Field Investigations and Research Unit in
Morogoro, but there is no machinery by which the findings of the organisations

deal can be translated into actual technical equipment which can be manufactured

st Africa, 100al}y, sold by comcrcial firus, and utilised by both private and government
agencics. ‘ .
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Two main types of technical man .ower are especiall: necedgd in East Arricas
profess1onal englneer° and, project supervisors. Jrandu, in pgrticular, is
sufferln a crltlcal snortage of water engineers. At presentd only five of
twenty englneezing poats are filled -~ four of them by expatrigtes. Throughout!
East Afrlca expatrlateo hold the overwhelming majority of proRessional
englneerlng ‘Posts, with the consequent effect that East Africdns are not
fully involved in tne plamning and design of their ovn Jdevelopdment projects.
Another undesirable effect of expatriate staffing. is that accymulated Tield
experience tends to leave East Africa at the expiration of ovérseas contracts.
Quallfled local staffing of professional posts is the only wai to retain

experlenced personnel in the various technical departments. review of
salary inducements and educational opportunities should be made to encourage
Bast Africans to enter the engineering professions. :

The second type of technicel manpower required is the sk{lled project
foreman capable of supervising the construction of water supply projects.

For example, WDD in Kenya pays \Works Inspectors Shs 14,000 per year and in
return requires five years of construction experience on weter mains and
storage tanks, some lknowledge of chemical treatment, and the gbility to work
under difficult conditions. Part of this manpower shortage cpuld be satisfied
if there were sufficient in-service training courses for upgrhding field -
personnel as well as the lower grade technical assistants. equently, a
promising individual languished in a low, unproductive post bpcause he
neither has the paper. quallflcatlons for advancement nor the opportunity to
obtain them through further training.

g M3

Along with project supervisors, there is a greas need.for gualified
personnel to operate and repair rural water supply schemes. ! The universal
lack of proper maintenznce of projects was the most cormonly repeated
problem among the Workshop participrats. All projects requine some maintenance
and the more complicated the schemey the more care that will .be needed for
its continued operation. One recommendation was that WD&ID should give the
rudiments of pump and water supply maintenance to one or two people in each
village having a water project, In Kenya, WDD is organising distriot main-
tenance teams which include a works inspectcr, a pipe fitter, and a foreman
for the purpose of advising on maintenance problems within their respective
district. Somewhat similar was the suggestion that Government set up local
teams for the construction of hand dug wells and the hand drilling of ,
shallow Banka boreholes. It also was pointed out that community development
and agricultural extension personnel usually are unable to give competent '
advice or village water supply projects. Therefore, it might be worthwhile
to cdonsider posting water extension agents in the rural area until such
time as the community development persormnel arce better train?d.

H
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' Chairman:

Panelists:

Wr.\h. A. Viitasaéri, Watler Development and Irrigation Division,
Llnlctry of Agrigulture, Food and Co-operativesy Dar es Salaam,

Tanz &.1&.8.. y
F

i

iirey Be 2. Diamant, World Health Crganisation; lNairobi, Kenya.

Paper: "The Development of the WHO/UNICEF Ass1sted Rural
Watexr Supply Programme in Kenyal

Marion, Lady Chesham, 1. P., Executive Dlrector, Communl*y
Development Trust Fund; Dar es Salaam, Tanzanig.

Paper: #Comrmunity Development Trust Puﬁd of Tanzania
Village Water Wells Programme”

Mre. He As Hbelwa, Kibaha Health Centry: Nnrdlc Tangany1ka Project;

Kibaha, Tanzania.

. Paper: 'Water Supplies of Kibaha Villages of Coast Region
- Tanzania' :

Questions for Discussion:

1. What role should non-Government orgenisations play in
promoting the development of rural water supplies?

2, Should locel contributions of labour, materials, and méney
be a part of small water project development?

-
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_ established whereby all project investigoations, desighs, and costings are

HLe De e UlamanTt, vorld llealth Orgenisstion; Nairougy, Kenya.

Cver ninety percent of the populaticn of Past Africa lives in rural
areas and only ter percent of this total has piped wfter supplies., In
Kenya, a recent assegssment showed that the construct¥on of new piped water
schemes has been insufficient to copve with the noturdl pogulation growth
of 350,000 per year. As a result, the Kenyan progragfre of cssisted rurzl
water supply sponsored since 1960 by the World Fealtlf Orgaonisation (WHO)
and the United Nations Children's Fmergency ¥und (UNICEF) has beon

. reorganised to achieve an ammual target of 100 to 11& new rural water
supply schemes. This programme has been establishedj?ainly to promote

community health, although it is expected that the zmgjor impact of the
programne is the demonstration effect.of the benefitg of piped water. ILocal
contributions from County Councils, the Ministry of Heslth, and from local
villegers now amount to about 75 percent of the totalf cost of the schemese
O0f the remsinder, WHO provides professional persommel end UNICEF supplies

a portion of the materials, Total project costs, indluding UNICEF materials
average Shse 40,000 per scheme. Standerdised procedures have been

costs are kept t¢ a minimm through the use of fixed }eriteria for the
selection of materials and equipment for generalised ftypes of projects.
Additional aspects of the programre include (1) the fechnical treining of
health inspectors, (2) installation of water treatme&% facilities, (3) an
insurance programne to cover rajor maintenance sxpendes, and (4) initial
deforral of water oharges during the early years of Kroject operation.
The experience of the WHO/UNICEF prograzme, which hag assisted over 450
schemes serving 500,000 people to date, can be easily! trensferred outside
of Kenya, and the WHO staff is ready to assist in imggementing similar
programmes in eny other country. ; .

“carried out by Govermment Health Inspectors in the‘f?eld. Administrative

- ' i
Marion, Lady Chesham, MH.P., Executive Direcvor, Cozuminity Development Trust
Pund of Tenzania; Dar es Salaaom, Tenzania.

Any attempt to bring about rural development in Tanzania should be in
accordarice with the national policy of self-relicnce.. People must become
involved in projects so that they feel the project is theirs. This is the
approach of the Commumity Development Trust Fund in promoting simple, hand
dug wells with hand vumps. The objcctives of the programme are to relieve
village women from some of the drudgery of water carrying and to improve
public health by providing a clean eupply of water. Most materials are
supplied by thce Fund, while supervision and self-hclp: labour are the
responsibility of the local community. Since 1962, t@c FPuid has helped
in the installation of 745 weter wells throughout Tankania. The average
amount of assistance provided by the Fund for thesc wblls veried between
Shs. 1,000 and Shs. 1,600, Because of the great necd in the rurcl arcas,
there is considerable rocin for additional water supply assistance by other
organisations, To coordincte the water supply activities of these organi-—
sations, such as Waver Development ernd Irrigation Division, the Comrunity
Development Trust Fund, .and international agencicc, thcrc snould be a
clearing house to which lists of proposed village watér prcjects could be
sent by the ¢ fferent organisaticns. The clearing house would act as an
information centre te report whether any other orgunigation has clready
constructed a project in those villcges or intends to-de s0” in the near
future .
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In late 1966 the Kibehe. lealth Centre set up a pirgramme of small v:'.ZLlag&l
water supplies for the immediate nree arcund the Centre. The objectives of
this programme were to provide as many villages as possible with a protected l
weter supply in order to reduce the incidence of bilharziz, diarrhoea, and
dysentery and to provide practical itraining for the health extension per-
sonnel trained at the Ceatre. Two types of protected water wells are ,
constructed under the progremme: hand dug wells utilising concrete well' l
rirgs and hand bored wells utilising concrete culvert pipes. Each well
is suppiicd with a cover and a hand pump. Yaterials and construction
supervision are provided by the Kibaha Health Centre with the assistance of I‘
the Rural Development Officery and the villagers provide the necessary

.. self~help labour. Excluding labou¥ costs, dug wells average between Shs, 00
and Shge 900 each and bored wells average about Shs. 230, total of 48 .
wells have been completed since 1966, while another ten are currently under
constructions though local enthusiesm for self-help well digging occasion-
glly drops after a few dayss; most labour difficulties are avoided by -
insuring that all local narty, govermment, and village officials, as well '
as the villagers themselves, are firmly behind the vproject before final ‘

Quéstion 1. ¥Vhat role shculd non-Governmental organisations play in promoting I
the development of rural water supplies? ‘ *

Discussion of Questions: ' .

In generaly, it was agreed that non-Govermmental orgsnisations are . l
Playing a vital role in the development of rural weter supplies in East

Africa. The water needs in the rursl areas are so great that Government

alone is unable to bear the full burden and there ig little to fear of ]
activities overlapping or of excessi 2 competition betv ien organisations. l
Nevertheless, the idea of a clearing house to assist in the coor@ination of
projects found widespread acceptance among the Workshop participants. There |
was sonme disagreement over the nature of the clearing house. A fow inBivie I
duals wanted i% to have executive powers over the activities of the’ '
Gifferent organisations, although most participants believed that the :
clearing house should be limited only to providing information upon requeste '
A master plan for the development cf the water supplies of the entire country B
would assist in the activities of the cleardng house. =Recommendetions as

to the best lcecation for o Tanganisn clearing house included WD&EID or the j
Ministry of Economic Affairs snd Development Plamming (DEVPLAW) as the most
likely sponsoring orgonisations, with the Bureau of Rescurce Assessment-and
Land Use Planning of the University College of Dar es Salaam as an ~ ‘
altermative choice.

Many norticipants felt the Government design standards often are too
high and refiect & carry-over from the colcnial times. Cne of the major |
advantages possessed by the non~Govermmental orgsrdsations ic their freedcon
fron unrealistic standards coupled with their willingness to assist less
sophisticated, low cost schiemes in order o produce immediate results.
Because such activities complement the work of Govermment agencies, the
non~-Governmental organisations cshould receive greater cencouragenment and
materials assistance from Government.
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Replies to this question were clearly divided betwed
and Government organisations: +the former strongly defend
and the latter generally opposeds. Those in favour of lock
argued that this was the best method to involve the pcopl
give them a sense of responsibility towards it. A basic
outside organisaticn should provide only those materials
thenselves are unable to supply. The VHO/UNICEF prograxmig in Kenya supplies
only valves, neters, weldmesh and piping, while local pcdgple supply sand,
cement, local transport, f*ttlpga, and labour. In varyirk degrees this is the
general pattern for the non~Governmental organisations. §n Shinyanga, the
ldoleleji Water Development Scheme requirecs from each hou$echold not only self-
help labour but also the cash proceeds from an extra acrefof cotton planted
specifically for that purpose. Cost savings resulting 1 the use of self-
help labour was the second major argvment used by the pr#ponents of local
contributions. An example was given of a villsge water pfoject in the Usambara
Mountains whose overall estimated cost of Shse 42,000 was§redquced to Shse. 95500
through the use of self-help labour. Furthermore, one pa¥ticipant claimed that
the quality of self-help labour is superior to that of pagd labour because paid
labourers put in only the minimum required effort wherecas¥self-~help labourers
maodmise their effort in order to finish the job quickly,

ent of self-help
orkers and the
els, equipment, and
1 materials,

By contrast, WD&ID in Tanzania has rejected the emplgs
labour because of the problem of lack of control over the:
difficulty of preparing firm plarning schedules for mate
personnel, On most weter supply prcjects, WD&ID provides |
transport, labour, supervision, and naintenance and no logel contribution is
required or solicited, There has been scue utilisation cjF self-help labour
on small schemes, but generally these projects sither are Kinanced by the local
Regional Development Pund or are constructed in this manndr at the discretion
of the Regional Water Engineer. Wunere sclf-help projects giave succeeded, the
initiative for the scheme came from inside the villege rather than outside.
Paradoxicallyy selfshelp labour has not been extensively dmployed to build
water progects in Ujamas villages as WD&ID is primarily rebponsible for such
projectsy The experience of WDD in Kenye has beea similar to that of WI&ID
in Tanzenia, Seclfehelp labour has been found to be unsatisfactory over long
periods of time, As a result, WDD is considering employing only paid labour
on-future projectse The difficulty of coordinating local contributions in
Kenya is especially noticeable on non-Government prejects involving several
different sources of materizls, supervisory personnel, and .labcur. Often these
projects encounter long delays and high costs over the termp of the scneme,

At present, Kenya is cxperimenting with an Inter-ilinisterigl Commiitee on Rural
Water Supplies in an attempt to coordinate local contributions to both Governe
ment and nonebovernment projectse \

A few suggestions Tor new approaches to local contributions included the
possibility of employing prison labour on nearby schemes and the usc of army
vehiclés to transport »ipes. Another suggestion was that Government should
employ paid labour, but at the same tinme rcquire cash contributions from the
villagers, thus aclhdceving the effect of uelf-—help labour without the usual
problem of lack of contrel over the workers. A final recommendation was that
there was a necd for Government to est“bllsh a rural water supnly planning -
unit which would loock into these variocus issues.
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Chairmanst

Panelistss

ilre Scth Rockwell, Hatunwa Formerst Co—opurﬂtlve Socicty;
Kisidi ’ KOn\V!—o

Rev, Michael Duffy, M. M., Buhanglgo M1ssmn Shinyanga,
Tenzaniae

Hr. Frorg van de Laal, Ndoléleji Wafer Development Schenes
Shinyanga, Tanzania.

Paper: "The N&olelegl Watcr Development Schenme®
lMire Go L, Cunnlngham, Ujanan Vllluge Division, Mlnlstrv of

Regional idministrction and Rurcl Development; Dar es Salaan,
Tanzania,

Questians for Discussion:

le Does the provision of an improved water supply act as
o catalyst for further development of a village community?

2. Should non-Governmental organisations or private
individuals .attempt to promote community development
projects? '

Additional Paper:

inthony O. Ellman, Ujamna Village Division, Ministry of
Regional Administrction and Rursl Development; Dar es Salaam,
Tanzanias

"Rural Water Supplies and the Ujamaa Villa ge Prograrme!
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Rev, Ilichael Duffy, li. . DBuhangija Mission; Shinyenga, Tanzaniae

Corxnnity Development means the peoplels awarcness ci’ their identity
as a commnity. It does not mean inputs of money or capital into thé community,
but ingbead greater group self-awareness. In Swkunaland, weople do xot
nornelly identify with a villsge cormmmity but ratler wdith: an area i@ which
they have blcod relstions. The peletions are the strorng link binding their
loyalties and interests. There is also a difference in developmental effect
depcnding ucon whether a smell or large water project is builv and wﬁether
it is a new supply or sinply an improved suprply. The Wasukuns commuities
tend to be dispersed over large areas, and the locel supplies are usually
traditional water holes serving either individual households or small groups
of  households., When the prograrme for installing the Shinyanga Lift Pump
began, it was hoped that this snall technical innovation would lead to other
social and agricultural chenges. This has not yet happened, probably because
‘0of the lack of feeling of community and the dispersed nature of the householdse
Therefore, in Swoumaland at least, water supply alone is not a sufficient
stimdus to bring about community development, ’

Mr. Pranz van de Laak, Ndoleleji Water Development Scheme; lldoleleji, Shinyanga,
Tanzania. .

The basic aim of the Ndoleleji Water Development Scheme is to bring people
together so that they can come in contact with modern methods of cultivation
and benefit from participation in communal activities. Because the grea in
eastern Shinyenge District has excellent potential for cotton production but
suffers frox a shortage of year round domestic water sources, the development
of water supplies was chosen as an initial means of achieving self-reliant,
cooperative action on the part of the peorle, It is hoped that cooperative
effort in building a community water sunply, in turny will encourage people to
attempt additional cooperative activiti.s in agriculture ::.d eventually lcad
to the formation of Ujemaa villages. For a given project, the villagers select
a local Water Committeec respongible for organising ithe required seli-help
labour and collecting local funds to pay for materiels nurchases. The scarcity
of lmown ground water sources and the ample wind resources of the ares Lavour
the use of windnills as a means of puuping water tc villages frcon wells sunk
in dxry river beds. Technical advice and assistance in ccrstructing the wind—
rill is provided by the Scheme. To offset the materizl costs of appreXimately
Shse 20,000 for a windmill project, the project members cach culvivate one
extra acre of cotton in a common fielde. The harvest proceeds Irom this cotton
crop are used for project expenses, with any remaining fundsreturned to the
members,

Mr. G. L. Cunninghen, Ujaneza Village Division, Hinzistry of Regional Adnirndistra=—
tion and Rural Devecloonment; Dar es Sclaam, Tanzania.

In theory, Ujamas villages arz sunposed to develop slowly. This principle
evidently has rot been applicd tc the formation oi new villages, because over
the past eightecn months over 500 new Ujenmas villages have been crecated. These
villages range in size frow five or six families to morc than 2000, although
the average is somewhere around 50 o 70 fanilies. The cormon feature of
all of these villages is thelr need for social servicesy cuch as schoolsy
dispensaries, and water supplies. It is true thav it is eagier to supply
social services to nucleated cormurnities than to the dicpersed patiern of
settleoment found iz most »orte of Tanzania; however, the peliticions hiave been
organising Ujanaa villagee faster then the executive agencies can provide then
with these essenticl services. At the nrocent time Covermaeni-rinanced water
commonly is being used as a lure to draw people into Hiatoe villages, most
of which are Ujamaa in name only. %“he C ntrsl Goverrmcent tudlds the water
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method oI Pproviding water suppllcs coes not nave mnuch connection with Ujanaa \
or self-helpe Because Government is row giving pricrity to Ujamaa village l
water supplies, it might be gaid that she people living there are becoming @
privileged group, but without any guarantee that these comrmmnities will ever
really becore genuine Ujanne villages. They represent only a sinall sample '
of the national population, with the result that there is a distorted

allocatlon of resources occurrirnge

If a4 new Ujamaa village is to be successful, it must create new political I
and social structures. Unfortunately, not ruch is knovn about this yete.
Ujamaa villages provide an excellent opportunity te mobilisc people for -
self-nelp efforts and to experiment with new forms of intermediate technology, I
such as hend pumps, hydraulic ram pumpgy, 0x ploughs, and windmills. They

“are, for the most part, free of close Central Govermment or Party control.
- As a result, non-Governmental agencics can make significant contributions of
~a technélogical and agricultural nature to these villages. In the endy

however, true Ujamea development depends upon strong political education and
the development of an indigenous leadershipe Such leadership is probably
Tanzanials scarcest resource. At the moment one might say Tenzania is-
attempting to achieve Ujaraa by providing water systems but ultimate success
or failure of the programme will really depend upon the type of leadership
that is developed, not the quality of the water provided.

On the issue of the availability of leadership, a question was raised
as to the nature of present efforts to. train leaders for Ujanaa development,
In reply, Mr. Cunningham stated that high level discussions on the issue
were taldng place that very day end that over the past year TANU had
conducted a series of two week Ujamsa seminars through the country. Because
to date only high level Party and Govermmeat leaders werc attending these
seminars, he was doubtful as to their results. It was his cpinion that the
seminars should be directed at the beople who zetually live in Ujemaa
villages, especially their leadership elements, rather than those who admine =
inister policies from District or Regional centres. lir. van de Laak l
explained that at Fdoleleji there is an attempt to have meetings among small
groups of three or four ten-house cells for the purpose of explaining how .
to obtain a community water supply. It is his hope that these meetings will

DMscusgion of Presentations’ . '

Discussion of Questions

help individuals to take the initiztive in organising commumity support for

the schemes, ’

Question 1. Does the provision of an improved water supply act as a catalyst I
Tor further development c¢f o village cormunity?

This question proved difficult tc answer because environmental conditions l
and the consequent developmental nceds of people very greatly over East Africa.
Mocst participants seemed to agree that an inproved water suvply, by itself, -
does not provide gufficient catalytic action to insure subsequent development )
but must be part of a larger programme of coordinated inputs for a rural _. '
community. These inputs could be as diverse as dispensarics, cattle markets,
roads, and even agricultural extension agents. No elear answer was found -
as to whether water shoul!d be considered as an cconomic, socialy, or political l
input, Genersl agrcement was rcached only on the need to plan the proper
mix of inputs end to usc scarce regources optimally. The varying unecds of

different areces were illustrated by a comparison of the "‘I‘loI‘ltJ of developmen‘t"

- 3 S T ———
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where the primary nced is for water sunply, expfricnce has shown that farmers
are more open to the introduction of i .proved africulbtur.l methods vhen the
problem of water has been solved. On The Jthar hand, in the water-rich
Salawe area, water supply is not a critical iszge among the farmers. The
historical patterm of developnient in this area peginsg with the formation of

a cotton buying society and continues with the fonstruction of xlnncrlcs, the
provision of transport, and uvontuallj the deve}opment of a cash economy,

For both types of arces, however, the impact ofiwater appears to be greater in
projects providing new supplieg, such as " the tr.roporﬁ of water by pipeline

to formerly dry arcas, than in projects simply improving old supplies, such as
a covered well protectlnv a former water hole. .”ho cenclusiong drawn frem
this discussion were (1) that water supply nay not be the most needed input
for subsequent developrent. in some areas, (2) that indiscriminate inplenenta~
tion of water projects conceivably could resultsin no further developuent at
all, and (3) that water supply, to be considered a pre—-condition for develop=-
ment, must be a factor upon which social end ecpnowmic changes are dependent.
On this last issue, it was claimed that Govermnment technical agencies are

not capable of evaluating the socizl and econonic aspcets of rural weter
supplies and, therefore, require guidelines to assist them in the plamning
Process.

Some controversy arose over Government actlvities in establishing new
villeges, some of which have been founded in lotations without adequate
sources of water., It was suggested that the Tanzanisn Government set up an
orgenisation responsible for the siting of Ujamaa villages in order to prevent
their formation in areas lacking weter and suitable agricultural soils, as has
occasionally happened. In mitigation of the present Ujaneca policyy it was
pointed out that the siting of new villeges inareas without water with the
consequent result of high cost water supply projects will continue to occur
if water supply is looked upon only as a social service. If water supply
is to be allocated on the basis of ecouomic criteria, thc: the development
potential of the village site chould be considered. The probler facing the
Tanganian Government is that decisions to implement water supply projects are
based on social eriteria in some cases and on economic grounds in athers. .In

.Kenya, where two~thirds of the land is arid or semi-arid, and only the

rengining cne~thix is productive, community water supplies are looked upon
essentially in terms of the economic contribution.they can make to the countrye.
Purther discussion on this issue resulted in the general view that Goverpment
should direct its policy of villagisation so as to encourage people to move
out of the dxry areas and into the better—-watered locaticns having available
open land, The participants agreed that the solution to this problem was
complicated by the fact that water supply is a very euctional and politicel
issue. However, it was added that the success of rurel development efforts
in Tenzania depended upon the efficient use of resources, and unless economice
was considered in the formation of rural developaent policies, thesc efforts
would fail, ;

Question 2. Should non~Governmental orgaenisations or private individuals

’ attempt to promotc community development projects?

Por the most nurt, this question was answerec in the affirmative during
the discussion of implementation in the previous sessicn. A note of caution
was added to this answer becausc of the strong ideological basis that often
underlies nethode ~f community development in Eest Africa. The progrommes of
non-Government organiasaticns rust be consonent with the goals and general
development philosophy of the country. £ this is 5o, then no official

- difficultics arce likely to hinder the work of such orgenications. In Tanzanie,

it was pointed ocut that the Regional Cornmdssioner is the chief interpreter
of Govermment policy in the field. Therefore, the voluntary cgencies usually
find it in their interestc to obtain tl . officisl approve and full cooperation
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of the Regional Commissioner for any new prograrmes of community developmente
These agencics must be a bit more careful in their approach to the politically
sensitive Ujamaa villages, but in gen.ral non~Governnent programmes for rux 1
water supply are welcomed everywhere. A

There was widespread agreement among the participants that the non-
Govermmental orgenisations deserved greater support by Government. At the
minimum levely local Governnent and party officials could give verbel
assistance to the activities of voluntary agencies by informing people at

B neetings and in schools of the Govermment!s support of the work of these

agencies. The people could be encouraged to take part in the various develop =
ment projects sponsored-by these organisations in the vicinity. In some arecas
greater coordination is needed between the Regicnal and local officizals and
the voluntary agency officials to insure that conflicts over issues of local
leadership do not arise to hinder effective cooperation in the field. Many
participants felt that Government should do even more than sinply provide
verbal and moral support for non-Goverrnmental orgenisations, Government
should take advantage of the fact that the activities of non-Governmental
organisations often achieve resulits at far less cost than comparable
Government efforts. Prograrmes that have proved worthwhile sheuld be eligible
for financial subvenkions, if this was felt necessary for the continued
operation or expansion of these organisations. In short; the voluntary

. ggencies are especially suited to initiate new projects and programmes. If

these prograrmes prove successfuly it is the conseguent role of Govermment
either to take over these programmes or to decide upon the proper level of
support for the organisations sponsoring them.

l’
!
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VI PLANNING FOR RURAL WATER SUPPLY

Outline of Session

Chairmens Mr. Ian D. Carruthers, Institute for Degelopmen‘b Studies,
: University College; Naircbi, Kenya. 3

Panelists: IMre. Andries Klasse-~Bos, Eccnomic Planring D1v1s1on, Hinistry
of Agriculture; Nairobi, Xenya.

“Papers: - "Rural Water Supply in Kemya' Its Role in
Development! .

Mr, Pravinchandre C. Shah, Water Develeopment Division, Ministry
of Agriculture; iiairobi, Kenya.

- Paper: "Rural Water Supply ln Kenyal"

Mr, Fo D. Mbaga, Ministry of Economic Affairs and Development
Planning; Dar es Salaan, Tanzania,

Mr. Bo Barting, Water Development and Irrigation Division,
Ministry of Agriculturey; Pood and Co~operatives; Dar es Salaam,
Tanzania,

Questions for Discussion:

1. Should expenditures on rural water supplies be looked upeon
as a sociel service or an cconomic investment?

2. VWhat are the long-texm goals for rural water supply in both
Tanzania and Xenya?

Additional Pépers:

Ian D, Carrutherc, Inatitute for Development Studies, Unlverulty
College; Nairobi, Kenya.

YData Requirements for Programme and Project Appraisal
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Mr, Andries Klasse-—Bos, Economic Planr ng Division, Ialm try of Agriculture:

Nairobi, Kenya. [

Until recently, planning for rural water supply devclopment in Kenya
was mainly the responsibility of County Councils. ¢ consistent criteria for
‘project planning was used. The wealthier districts built more projects then
the poorer ones because they were able to provide the local contribution
required to make them eligible for matching Govermment grantse In any case,
the overall provision of water supplies in the country was not only unbalance
but also lagged far behind ctl.er development activities. Early in 1969 the
Inter~iinisterial Committee on Rural Water Supplies wes set up to formulate a
consistent policy for an enlarged rural water programe, The following
important policy matters have already been decided by the Government: I

(1) Rural water supply developrent will be phased over a thirty year ,,
periode In the first twenty gears, @ll parts of the country will be,_l'
provided with basic communel supplies, while in the final ten years,
these schemes will be up-graded to provide individual house connections

!
(2) Water rates to cover the capital and operating costs will be assessecl
for all schenes, but a flexible policy of assessment will allow for
variations in local conditions. The rates will be’ based on the -
expected social and economic benefits for eack scheme rather than ‘

the costs. During the first two years of each project, rates will
be low in order to . encourage use of the scheme and investments in
additional development inputs, ’ '

(3) Methods of rate collection will be decided upon by the local people
at cach scheme along specific guidelines set up by Government.\

(4) Government will rec—evaluate it3 present policy o: providing match:x.ne,
grants to County Councils and instead attempt to formuwlate a more .
beneficial allocation of national water projects., o l

(5) Well=defined criteria for the selection of proposed schemes should
be uged to assist water project implementation. At present, those
criteria do not exdste. :

the quelity. This is because the construction and maintenance cost of
treatment facilities are tco high 2t present to justify their inclusion in
schemes. Economics cannot be igncred in planning water supplies, especially
since the Government regards watcr as tne key factor in promoting the progess'
of people in the arid and semi-arid arcas. The Sccond Five Year Development
Plan proposeg that investment in rural water supplies should increase from

Shse 10 million in 1969 to Shs. 38 million in 1974, One of the major problenms

In general, the Kenyanemphasis is upon the quantity of water rather than '
d

“facing Government is the widespread attitude that water is free. Tikias is

wrong, for socialism should not mean free watcr. To supply free water would
mean that small privileged groups would be supported by the taxpayers. '

Mr. Pravinchendra J. Shah, Yater Development Division, Ministry of Agriculture;
Neairobi, Kenya.

As described earlicr by Mr. ¥lasse-Bos, County f‘ounc:Lls in the past were
nainly responsible for rural water supply developnent ! 1n Kenya, but recently
Governnment has instituted on enlarged water programne {to accelerate this '
process. Thc present two year prograime of the Water DLVOlOmenT Division
in the Ministry of Agriculture includes 82 different achcnee having a jtotal
estinated cost of Shs, 22,6 millicn. Tiese schemcs should be considered as ll

K ~il\.~'..~,..



pilot projects because varyinzg types of organisationcl grocedures, designs,
methods of construction, techniques c¢f operation and mgintenance, and
methods of water chorges and rate collecticn will be attempted.

Several critical and umsolved problems were idencified during. the
formlation of the two year programnc. Firstly, the difficulty of raising
finance fron internal sources is o key constraint on the expansion of a
water prograrme. It is relatively easy to obiain finence from external
sources to pay for capital construction costs. Recurrdnt operating and

" maintenance costsy, however, must be raised intermally. . Experience in Kenya
shows that County Cocuncils are much more intercsted in;giving financial
priority to roeds, schcols. and health than to the necessary naintenance of
water projects. It would be very useful if research were conducted into the
capacity of WDD to absorb finance and to determine the bottlenecks to the®
further expansion of the rural watcr supply prograrme, The second major
problen is the lack of an engineering staff composed of Kenyan citizens.

It is unfortunate that many expatriates from pre~independence times are
still in thc same posts and still using ideas and designs brought from
Eurcpe. Often expatriates are prcmoted more rapidly then Kenyan citizens of
equal experience.. In the last five years, at least five Kenyan citizen
engineers have left{ WDD because salaries were twc to three times higher on
the private market. A% present, there is an established roster of 25
engineering postsy but in the future the department will need the services
of fifty engincers. In addition tc engineers, there is also a great need
for more inspectors and foremen +to construct and operate water schenmes.

Mre. Fo D, Mbaga, Ministry of Economic Affairs and Developnent Plannings;
Dar es Salaarn, Tanzania.

During the period of the First Five Year Plan, 1964-069, the Tanzanian
Government provided water to about 60,000 pcorle per year in the rural areas.
This number will be substantially inc reased during the “econd Five Year
Plan, which allocates a tot~) of She. 406 2illion for rurel water supplicse
Of this total, Shs. 325 millicon are earmarked for water supply development,
Shs, 28 million for the ecxpansion of facilities, and Shs. 10 million for
surveys and investigations, The Ministry cf Econcmic Affairs and Development
Planning (DevPlan) is now operating on a twenty year planning horizon,.
Actual water supply plaxmming is carricd out on a year to year basis by the
loccl Regional D&Velopment Commitiee, but only rough project selection
criteria are available for planning purposes at this time. The nain finane
cial criterion is that project capital costs must not exceed Shse. 200 per
person served. Priority for project implementaticn goes to Ujamaa villages,
areas of acute water shortege, and areas cf uepulation concentrations.

Meny rurcl arcas of Tanzania are handicapped by poverty, ignorance and
diseases The problenm can be alleviated by cocrdineting the proper
complementary investments. o water supply. Unfortwately, it is difficult
to justify investments in water, and for this reason cconomics alonc cannot
provide 2 solution to major policy guestions on rural water supplies,

More information on all issues of this problen is nceded and Devplan currently
is looking into the arcss of project sclectiorn criteria, the employnent of
complencntary investments, and the promotion of small projects. Devplan also
—- has begun a hydrological reseorcn progearme fer the purpose of identifying i
the available sourccs of watcr, especlally groundwater. TFurthermore,
Devplen, with thc assistance of 3IDA (Swedich International Develcopnent

YT T

: . . . . . - ) . - ¢

1,- ‘Authority), is carrying out investigations into the use of self—help labour, future ;
organisation of water development activities in Tanszania, and the future staffing i
of WD&ID. '
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Mr. Bo Barting, Water Development and Irrigaticn Divisicn, l\q'_motxy of '
Agriculture, Food and Co-operativess Dar es Salaan, Tun"anla* -

For the purposes of rural water supply in Tanzani: the Water Develop—
nent and Irrigation Division of the kinistry of agriculturc,? Food and
Cooperatives is primarily an executing agency rather than o planning
agencys WD&ID has the authority and capability only to carry out nmicro-
planning for cfficient project implementation and site developnente As '
an exanple of the encunt of work accomplished by WD&ID in recent years,
the Division constructed about one thousand rural water supply projects
involving costs of Shse 12% nillion during the period 1949 - 1969. A total
of Shs. 60 million, or almost half, was expended during the last five years,
For the year 1968~69, the expenditure was Shs., 13 nillicn. The Division
has the overall objective of providing an apprecpriate water supply to all
rural peocple over the next forty years. More than cleven million people
live in the rural areas, and cnly one million of them have adequate water
suppliess At 2 maxinum allowable capital cost of Shs. 200 per person,
the remaining ten millicn people cculd be provided water supply in the I
planmed forty years only if an averege annual expenditure of Shse. 50 mdllion
were nade. This would total Shs. 250 million over each five year period.

" WD&ID is unable to attain these expenditure totals at present

but it is I}
increasing the current yesr expenditure from Shse. 17 million to a total
of Shse 30 million next ycar. Because of the discrepancy between required
expenditures and available resources, the nost effcctive activity fLoxr WD&ID .
at the present time is to improve its plamming procedures in order to
reduce the cost of supplying water to rural arecs.

Discussion of Presentation

: A question was raised as to what was being done by WD&ID to solve the v..'
nanpower shortage in Tangania., Mre. Barting replied that no specific

additional training courses were beilig plenned, althcoush the cheapest way

for the Division to increasc its output of water projects would be through

the improvement of planning procedures and the hiring of more engineers

and middle grade technicel staff. The Chairman, lir. Carruthersy; added that
perhaps it was worthwhile to encourage interest in the technical professions \
by, giving morc cducational bursaries for technical. studies and by having ‘
WD&ID officicls give talks on the technical fields in the secondery schools.
Aother question, directed at the Water Development Division in Kenya,

inquired into the plans of Government to use the private sector in rural '
water supply construction. In reply, Mr. Shch of WDD stated that the use ..

of privatc contractcrs in Kenya dmcrcased ccsts of projects by 25 percent
over that of Govermmente. It was less expensive for Govermment to hire
nore expatriate engineers then to give contracts tc privete firms.

Discussion of Questions

Question 1. Should cxpenditures on rural woter supplies be lecoked upon as

a3 social service or an econcmic investnent?

Opiriocns on this questlon'were as divergent ag any cther single issue
in the Workshcpe. Individueol viewpoints varied widely between the opposite
poles of purc social service and pure cconcnic investnent, while organisa—
tional tendencies were charasciterised by the WD&ID-Tanzania view that
water supply is basically a social service heving some econcuic ramifications
and the WDD~Konya view that water supply is basically on cconcuidce investnment
having some social corsiderations. Those participants who faveured the
Sorial service vieowpcint baged their argunent, firstly, on the esscuiiad
role cf water in huﬂan iife and, secondly, on thc contention that water
supply does not affeet the econcmic act1v1tlc S the pcople. It was
claimed that the supply 27 drinkdng watcr has no ;-fccg upon agricultural
productivity, although rainfall, whi.h is a diffcrent :atter altogether, 0es.

-
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Furthermore, the attempts to procduce &conomic benefits by releasing part of
the local labour engaged in water cerrying was fruﬁtless because cf the lerge
reservoir of unemplcyed labour avail .ble in rural agres , One participant went
so far as to propose that cconomistz be exciulded Spon the planning of some
social services.

Participants favouring the economic view argued that because rural water
supplies involved large allocations of scarce resources they must be considered
from an economic standpoint. It was pointed out that the recently enlarged
programme of rural water supply expenditures in Tanzania during the Second
Five Year Plan amounted %o almost fifteen vmercent of the development budget
over that period. PBecause large amounts of scerce resources are cormitted
and will continue to be committed to rural water supplies, it was necessary
to have continual assessment, not only of the cost effectiveness of resource
allocation among the variocus water projects but also of the national welfare
resulting from the respective resource allocations between water supply and the
other development sectors, such as health, education, an¢ transport. It was
claimed that water supply is not different than rural electric supply, which .
usually is justified on the basis of improved health and increased productivity.
Finglly, one participant argued that planning is a creative process, but too
often planmers do the obvious,y such as supplying water to a dry area, without 1
considering possible alternatives, Economic evaluations often can help to
determine better solutions, to the ultimate benefit of both the local people
and the naiion as a whole,

Somewhat related to the above was the discussion of the issue of whether
to supply water free or to charge a water rate. Rurcl water supplies in
Tanzania are provided to the local users free of any requirement to repay
capital or recurrent costs, whereas in Kenya annual water charges to cover both
capital and recurrent costs generzally accompany the provision of rural water.
At present, no change is anticipated in the Tanzanian policy, although Devplan
may look into this issue in the futurz. BHNost participe-ts from Kenya favcured
the idea of water rates in order to n.ake scheomes self-gustaining, at least in
tems of recurrent costs with somewhat less support for including repayment
of capital costs. The Tanzanian participants for the most part preferred to
leave the issuc of water rates alone and instead concentrated on *the desira-
bility of obtaining local contributions during the construction of projectse
Cne Tanganian participant, however, did concede that water rates were valid,
but only if the resulting income was significant,

Question 2, What are the long term goals for rural water supply in both
Tanzanie and Kenya?

Actual progromme goals for the Gorcrmment water developuent organisations
in TPanganis and Kenya were outlined ir the presentations opening this session.
In brief, Tanzania intends to provide avpropriate water supplies to all rural
people within forty years, whilc Kenya zims at providing communal supplies to
all rural arceas in the next twenty years and individual household supplies over
the following ten years. A more limited two-stage set of water supply goals
was suggested by one participant. For the first stage, a country should
provide piped, cormunal water to a total number of people at least cqual to
the anmual increase of porulation. Do accomplish this, the country must have
an up~to-~date asgessment of the number of people rzceiving,.piped supplies.

The second stagec should be to increasc these supplies to at least 25 percent
of the population over a ten year period. Another psrticipant added the
cautionary note that the selection of such goals, which have fixed percentages
of people to be supplicd with watery is bascé upon implicit premises as to
{the benefits that will result. Yet, thesce benelfits hove not been clcarly
defined, and what is nceded first of all is edditional information invo the
actual benefits of rurzl water supplics.

? et D e
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A second recommendation for future goals dealt vith Goverrment policy l
on middle level manpower resources. It was argned that present salary
scales discriminate against the individuel working in a technical engineering gy
post. For examplc, & middle grade t-chnical assistant carning Shs. 500
per month with WD&ID receives only hualf the salary of « comparably qualified
agricultural advisor in the same miristry. This differential exists despite
the fact that the technical assistant may be working under arduous field
conditions and be responsible for the constructicn of a water project involvin
hundreds of thousands of shillings. The solution +to this problem is partly
a question of salary and partly a question of statuse. Therc is need for a
review of salary scales and national cducation policy so0 as to’ improve the
status of technical assistants and other similar personnel,
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Final conclusions resulting freiv the Workshop Qiscussions were summarised
by.themparticipants in the final session, which wog§chcired by Mre Ian D.
Carruthers, of the Institutefor Development Studicsy University College,
Nairobi, Kenya. The results were prepared as a lig§ of fourtcen specific
recommendations relating to present cnd future rurdg water supply development
in East.Africa. These recormendations were directofl mainly at the planning
and implementating agencies of the EFast African Govgrnments because of their
predominance in this field. However, many of the rpccmmendations are
equally applicable to the voluntary and non-Governrgrtal org-nisations
involved in water supply development as well as to ghe international organi-
sations which have water prograrmes in East Africa.?

The fourteen final recommendations should not pe seen as a reflection
of unanimous agrecement among the Workshop participagtis. On several of the
recommendations there was heated debate over the nelessity, and even validity,
of the statements. In addition, some participants &isagreed with what they
felt were the general trends of the recommendationsfand would have preferred
somewhat different emphases. It is neither unusual nor unexpected that
these differences of opinion would arise among a groéup of individuals having
such differing professional disciplines and technicgl backgrounds. Indeed,
if no differences of opinion had arisen at the Workghop, one would have been
justified in expecting the problems of rural water $upply to have been solved
long ago. Eech of the final recommendations, howevgr, does represent the
generzal concensus of the participants teken as a grdup. Because of this
coneensus, the following recommendations are presengyed as the final conclusions
of the Workshop and arc directed towards all orgeanigetions involved in the
development of rurcl water supplies in East Africa.’

Pinal Recommendations

I Field Research

1, All programmes of both research and planning require accurate
baseline information which docs not seer to be adequate at present.
There is a needy therefore, for detailed inventories of water
resources, water supply facilities, and local conditions and needs
over al1 of Bast Africa.

2. It frequently is claimed that the provision of water supplies to
a ruaral cormmunity releases labour for more productive activities,
Further research is needed to determine the actual benefits that
arise from greater labouxr availability s & result of a reduction
of time spent carrying water. ' :

II Public Health

1. There have been instances of rural water supply projects adversely
affecting public health. Therefore, medicel cxpertise should be
integrated into the planning and design ofrurcl water supplies
from the outset in order to avoid unintcnded side cffecets upon
the health of the community. :

2+ Becausc of some uncerteirty as to the rcelationship between water
supply and public health, rescarch should be carried out to determine
the public heatth benefits that do result from an improved water
supply. '
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In addition to chemical analyses, routine bacteriological analyscs I
should be an automatic part of water quality testing. Plans should

be made to expand bactericlogical testing fecilities to include the )
eventual analyses of all :zural water supplic.. .

Teclhnical Aspects

1.

24

Implementation

~and university levels. .

There is a great nced for reappraisals of the technical aspects '
of rural water supply projccts,; especially current design v
standards and construction techniques, These reappraisals should
take account of changes in acvailable rescurces and prevailing

social conditions,

In the short term the immediate neced is for in-service training i
programmes to train and up-grade capablc field personnel such as Iv
mecha_mcs, SUIVeyors, and project foremen., To meet long term

needs greater staffing of professional engineering positions by .
East Africans should be promoted by encouraging students to I
undertake technical courses of study at both the technical college ™

l..

24

Se

Non~governmental organisations have proved efficient in certain
types of water supply projects and deserve govermment encouragement
and support, including financial assistance, where appropriate. '

There are conflicting claims as to the efficacy of self~help
labour; generally the consensus is that it is efficient on small
schemes but less so on large schames, Research should be conducted
into the applicability of self-help labour to rural water supply
implementation in East Africa. -

One organisation in each country should be responsible for keeping
gn inventory of a1l current and future water supply projects and
should act as an information clearing house for all organisations
involved with these projectis.

Comrmunity Development l

1.

Evidence suggests that investment in water supply alone is
insufficient to guarantee developient andy therefore, an improved
water supply by itself may not be capablec of acting as a catalyst
for further development of a village commmunity. Further rescarch
on the rclationships between water supply and other complecmentary
investments and their effcet upon subsequent community development
is required.

4
Planring .

1.

water supplics there is an urgent need to review both the rules of
thumb applied to project selcection and the utilisation of alternati
institutions to speed up decision-makinge. This review should be
used ir setting up short term plans, and, hecause of the unccrtain‘til‘
as to the resulting social and cconomic benefits, additional researc
investigations into project selecticn criteria should be conducted
to aseist in the formulation of long term planse.

In view of the recent increase in anticipated oxpenditures on rural i
v!

/
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2. Local contributions by the beneficiaries:of a water supply are
highly desirable. Whcther this contribubion should be in cash,
materials, or labour, and whether it shoplé cover capital and/or
operation and meintenance costs is subjd‘t to nationael policies
and local conditions. Because of the changing needs for local
contributions, howevery; a continuing resppraisal of such policies
is necessary., .

VII Bast African Rural Water Supply Conference in 1970.

l. Because of the importance of rural water supplies for the develop-—
ment of East Africa ond because of the many unresolved guestions
raised at this Workshop, enother larger conference should be hcld
on the subject of rursl water supplies in 1970.

T T TR YT
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:The duplicating process used for this paper produces some pages

vhich are heavily inked. For easier reading the following pages
have been left blankt
50, 52, 54y 84, 110, 128, 130, 132,

140, and 142,
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General form of the hypotheses:

. Beneficisl Changes -~ =~ 7w

The provision of an improved water supply to a rural exea results in (... benefit listed bel

Bonefit

Factor To Be Measured
or Investigated

Some Detalls of “Leasuremcnt
or Investigation

Some Possible Const
Affecting Benefit

Health

1.

2,

3

4a

Increaseld oomlmptlon of
'wa.ter 0

Higher cuality of water.

Groctor ovquonoy of bathing.

Constiiction of better
quelity nousas.

kY

Luproved wmecical care.

Reduced incidence of
dicarheas

Productivity

1.

Greater efforts on

former productive activities.

Total daily domestic water
consumption.

Chemical and bactenolog:xca.l
quality of water. - :

Domestic treatment of water..

Frequency of i)dthing. |

Quality of house.

Daily water consumption
by village.

Recoxrds of diarrhea treatment
at villege dispcnsary.

‘TUsage of time savings.

gt household
at vatural waler source
at domestic point

old water source
new water souroes

boiling, filtering, ete,
adults

children
at houschold

. -8t othep lecubion . e -

type of congtruction
&ge of house
seagon when repalrs made

water using act:w-ttles of
dispensary

dispensa:cy rcooids
stetements of villagers

foéal_-ti.'n;é gaﬁred
statement of wvillagers

.. farming, houscbuilding, etcs - -

distence to water
fecilities
menpover

system des:.gn
source

available tiume

eduoation

distance to water
avcilonle tine
bathing facilities

CEERL | R e s S S

time available
moberials available
DONGO L

distaace to water
Danpower

diagnostic capabilit
medicino av:u.lable
eduoat:.on

V éqvipment .é:vailable

attitude of. v1llagu

- J(ORPOWRT “~*- - -



Benefit

Factors To Be Measured
or Investigated . .

Some Details of Measurement
ox Investigation

——

Some Possible Co
Affecting Benefid

8, Efforts cn new productive
activitics

9. luproved livestock
condition

10, Increased economic rcturns
. rrom livestock

11, Zvnane:ion of commorcial
activi—y

12. Ixpons:on of water-using
induvstriee

13, Increased villege Gross
. Domzstic Troduct

Education

14, Acquisition of rew §Kills -

15, ZTuproved adult education

16, Increased school enroll-
wont and attendance )

" Level of skills

Usage of time savings

Quelity of livestock

Monetary returns
Extent of commercial activity
Level of indiistrial development

Jfficial financial records

Participation in education
activities

School enrollment and ettendance

statenents of villagers
briclmaking, self-help, ctc.

hexrd sizes
naxlket weights
veterinary reports

moxrket sales

nunber of dukas
bus ascrvice
co--operative activities

briclkmeking, coffce pulperies

bour breving, ctc.

subsequent use of skills

adult literacy

equiprent availat
attitude of ville
manpower

grazing arees
discase control

transport
diseasc control
gttitude of vill:

transport

population

distance to wate:
materials availat

transpert
tax rolls climate markcts
co~operative records transport
e s s - dob-training - for-vator .projechis gize. of projeci

attitude of vill.

' government activ:

corrmity development 1cectures attitude of vill

school records

time available ¢
villar~ors

time available t
distance to socho:
PR AN AR RPN PN e [ AN
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16, Increased school enroll-
uent and attendance

School enrollment and sttendance: .

school records

time available t
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o —

DO

:yrcles

Benefit

Pactors To be Measured or "
Investigated

" or Investigation. . .

Some Dctadils of Measurement

Some Possible Constrai
Affecting Benefit

Self Reliance

lore rcliable water

17.
- supply
18, Grecter local involvement
in osvelopment projects
19, Greoter local aworeness of
benefits of co-operative
vffoxrts
20, Incrcosced use of local
lobour, supcrvision and
noterials
21, Increased home ownership
by hieads of families
- - " ‘ .
Modernisation <
22. . Grooter oeceptance of
tocimology os a means of
improving life
23, Qrooter sense of
- notionadism ' -
24, Inerccsed rate of

devclopaent .in the
villoge

Performance of water supply

¢

Participation in development
projects
Knowledge of benefits

History of water project

Owvnership of homes ¥’ -

Attitudes towards technology

Attitudes and actlons towards

natlon e e e e e

Level of economic and social

achievement

geagonality

nodintenance records
opinions of villagers

~ types of projects
- frequency of participation

size of projects

stotements of villagers

labourers, supervisors, materials

_official project records

statements of villogers

nunber of house
number of families
population per house

_attitudes of Viilagers

opinions of wvillagers

" rolponge’ ¥o govt. plans

participation in national

orgonisations . N L

time sequencing of past proj.
time sequencing of posting of
government officials to villago

education ..

e mame e o

design
moterials
climate _

attitude of villag
transport availablc
time available to <

“attitude of villege

education

design - -
attitude of village

distance to watef
land svaileble
attitude of village

attitudes of vﬁ;ias
past experiences
education

Tuy e s

government official
attitudes of villag
past_experience. .. -

time available to v
government official
attitudes of villag
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Benefit

Factors To be Measured
or Invegtigated

Some Deatils of Measurement
or Irvestigntion

Some Pdséible,Cdnstz
Affecting Benefit

Ujaman Socialiem

25, - Greater ccumitment to
co-opexctive activities

26. * Greater scnse of
sociclistic ownership of
vetor supply

27. Incrcasod populetion
clugtering of the arca

]

uali

28, Groetcr accessibility
to water

29. Roduced disparitics
. - of effort in obtaining
water

Denmocracy
30. Greater democratic
participation in
deeision naking

lcceptance of and action in
co~operative activities

Attitudes towards ownership
of water supply

Population density in village area

Acoossibility to water

Time devoted to water carrying

Participation in decision making

opinions of villagers
self-help projects ‘
co~operative activities

attitudes of villagers C

populetion
housing units
areal cxtent of village

distance to water
time requircd to get water

et oA
PO S e 2

i~ anh 2

attifﬁﬁééio}"village

education
s omiMadUtie e ot O
attitudes of village

cduecation

traditions of villag
attitudes of village
trangport ovailable
land available

distdncé to watcr
land ovailable

populgtiqn design
total time per housechold noanyower
total household water consumption transport
manpower avadilable dosign

C R e el e R A AR NS IS e ARSI R

activities of Village Develop-

ment Committee

~- activities of Co-operatives -~ 7

statcments of villagers.

timc aveilable to vi
past experiences -
attitudes of villoge:
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Information for this investigation ies collectod fron o vexietly of - o
sourcsss  village field studies, Government files, end intervicws J
with various officials ranging from the village to the national lgvel,
The field studies occupy the greatest amount of time, Villages are o

selectod ¢én the basis of several critoria which include their pregent !
and future water supply, their population, their representativenegs ’§
to the water supply situation of the country, and their accessibility by
bus transport for the student cnumerators who collect the data. In
general a selected villege is investigated by three or four University:
College students who spend about one weck on site. Approximately: 156

to 30% of the heads of houschold in the village are chosen ot ranfom

end then interviewed as to their water consumption patterms and opher
activities relating to one or the other of the 30 potential bene;f.‘n.ts.
The aqestions in these household interviews are asked in an open~' :
ended manner, with the student checking off the villager!s rcply on

& precoded answer list. All gquestions are asked in Swahili for
uniformity of presentation. Additional informetion is obtained from
locally~ba~ed officials, such as the Bwana Shemba, Headteachexr of the
primaxry school, branch co-operative society chairmen, etc, from-
commercial ahops and from- actual observations and measurements of
water- consumption and water carrying distances. Return visits are. .
mede to villages whose water: supply s;tuatlon has chenged. as a &esult
of & new water project. ' )

Clagsification of Villgggs bz gxge of Water Supply

Villages are classified accordlng ‘to five basic types of water
supply situations: : _

8 ¢
‘i.;

Type 1: Villages without an lmproved water supply and with no -
expectation of obtalnlng ‘one in the near future.

Type gé Vlllages without an lmproved water supply, but ectlng
(or hoplng) Bo obtain one sometime in the futurex%undete:mlned).

Villages without an lmproved water supply at the present

Type 3: the
© time, but are expecting to complete a watexr project in
the very near future. . (Thls is a "before™ case.
Type 4: Villages with an 1mproved water supply that has just been
= prov1ded in the recent past.» (Thls is an "aftcr“ case.)
Type S: Villages w1th an 1mproved water supply that has been

‘functioning for a year or more.

A total of 26 villages located in ten‘different districts of
Tenzenia arc included in the investigation. An attempt has been made
to select clusters of villages having similar cconomic, ethnic, and
social characteristics but dissimilar water supply characteristics.
Thug, ar-ideal -oluster consists -of three olosely grouped villagesy
one of ‘hich has a type 1 water supply; the second has type 5, and the
third lias a type 3 supply which changes to a type 4 during the period-
of study. Investigations of the third villages at the timc of its type
3 supply and later at the time of its type 4 supply serve to determine
the changes that occurred in the villege over that time intexrval. The
other two villages are used for control purposes. Table 1 includes all

the villages with their respective water supply types at the time of the
!

initinl invectigamion. S , 5

it
1
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Table 1, Types of Vlllage Water Supplles at the Tlne of Imitial
. : Investlgatlons.~: p :

DistrjétAvf 'ft ' - "Villgge zxpe of ligter Suvnly
' ' A .§ . Kwakoa

*-
&

Pare
. % . Nyata
x R Ngulu-
Eiligomjaro - . o Mdawi .}
: L e Vis) Msaranga . .
‘ (PN -Pumwam-Nanga
Mb Wbuyunl
" lpwogoro . - . . o () I"El.a.lz.
T _ 3 : Kip) . Kipera. _
. g, Pangawe .
Mik) Mikese ;.
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Singida T Man) Mangida
. . N Sa; . Sagara
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.Shanyanga oo . (Sal) salave.
'Hknyonl “ T U (R41)  Kilimatinde
Kisarawe ' llf;f ;.:i(Mé)_.,Méegani.'

g‘ Vikewe =~
Kis) Kisambo

-, - \- .. 2

Return v181ts are belng made to a number of the vlllages. It is
lntended that all villages having a type 3 water supply project will
be re—lnwestlgated upon completion of -their water supply projects. To
date, data is available for returm v131ts to n;ne of ths villages,
as listed in Table 2.

Ta‘plei,_z. ' Types of V:Lllage Water Suppl.les at the’ Time of Sccond
e Investlgatlons. ;

-:

D&strlcts R . JE Villagee  Typs of‘TQtor;SﬁQplx

are . O | Kwekoa .- 4

R L " Nyata R 2
Kilimanjaro - ' tf$',‘~, | _ Ngulu o 2

s - ' Mdawi o 4

Maarnanma . A
———_—r . r

9

- o e

Morogoro : ~ . - MIali e %
Kipera: -2
Pangawe 4

Rufiji ‘ Bungu 4
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Ficld Observations and Measurements

reliminary water use summaries for tfe initial investigations exe
given :IL_LTable 3, while that for the ret visits are tabulated in
Table 4. A word of caution is attached the use of these data,
whicir are based upon the verbal responses pf villagers. Because of the
subjective nature of these quantitative réplies, inaccuracies and
inconsistencies are common. For example, v:.lla@ers in Kipere during
the initial investigation in May, 1969, ré¢ported that their sources of
water averaged a distance of 0.65 miles from their home, but these
same villagers in September reported that;the distance averaged only
0.16 miles. In both instances the villagérs drew their water Ifrom th

gsame locations on the same source, the M1$.11 R:Lver.

M...jor cfforts are presently being m de to obtain actual observe~
tions and measurcments of such quantifiasble date as distance, tine,
and total quantities of water consumed inithe village. A few such
meesurements, although again preliminaxy,:are available, as siown in
Table 5. On the basis of this informatn.ofl the actual distance
between the Kipere households and their spurces of water averages
0.4% miles. The water-carrying times listed in Table 5 are based upon
an assuned walking speed of 2.5 miles per’ hour over the distance
measured to the water source. It is expepted that further enalysis and
additional data will modify the results presented in Table 3 to 5.

Before and After Comparisons of Areas of Water ylugncé.

As a graphic illustration of one effect of an improved water supply
wpon a village, Figures 1 througn 4 show the influence of avedlable
water sources upon water carrying distances in the Pare District
villaeges of Xwakoa, Nyata, and Ngulu and the Morogoro Distxict village
of Pangawe., Figures 1 and 2 reflect a before and after situation,
respectively of a new water project in the Pare villages, while
Figures 3 and 4 present the same type of information for the lMoxogoro
village. In the case of the Pare villages, the distances to traditional
sources of water are so great that the construction of a pipeline to
Kwakoa village significantly affected the water carrying patterns of
a portion of the households of both Nyata and Ngulu villages, even
though these households are situated up to 1% miles from the Kwekoa
pipeline., The drawings of both the Pare and Morogoro vmllages clearly
show the changes in water supply influence areas that result from
the introduction of domestic water points into commum.tles that
previously used traditionsl sources of supply.

Analyses and Conclusions H

Subsequent analyses will attempt to show the effect of the above
projects upon the people's daily activities, aspirations, end attitudes.
Such analyses have already begun and will continue through the first
nonths of 1970. With the exception of a few unfinished village
investigations, most of the data collecting from the field has been
completed. Data processing and correlations of factors within and
between villages will be partially  carried out by the wse of a
computer. The final report, containing recommendations for Regional
Developnent Committees, WD&ID, and DEVPLAN, will be completed by nid-
1970. -

lﬂdditiona.l data pertaining to water-related activities and

attitudes of the people was presentcd in an earlier repoxt. See,
Dennis ‘Jarner, "Rural Water Supply and Development: A Compaxison of
Nine Villages in Tanzenia," E.R.B. Paper 69.17, University College,
Dar ecs Saleam ' '
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Table 4. Water Use Dato From Seeond Invegtigation Intofwiows
Pare KilimanJjaro; Morogor? Rufiji
Kw By Ng ) Md Mg ML Kip } Po Bu
Population .
Totel Houscholds in Village 73 44 | 106§ 94 | 40 {172 96| 94 | 164
Yo. of Household Imtcrvicwed 18| 121 2214 12131 2903 | n
Population per Houschold 1 6.2 | 4.9 | 7.0]16.6 |6.4 |4.3 | 4.4]4.5 | 4.2
Total Village Population 452 216 742 | 620 |256 | 740 422 | 423 689
Doily Vater Use at the House.
Debes per Houschold 3.3 3.1 2.7- 4.9 (4.2 4.3 4.3 | 4ed 5.2
Gallons per Capita 2.1 | 2.5 | 1.5]3.2 2.6 4.0 | 3.5]3.9 }| 5.0}
Digtance to Water Source
-~ .| One-Vay Distance - {(milcs) C.1l1{ 1.9 |0.51]0.14 § 0.584 €05 |-0¢16-1 .03 0l e v v oimmmitonnciing > .
Onc-VWay Distance - (faet) 580 | 11000} 2690 | 740 | 3060 | 260 850 § 160 | 1100 . -
, "-.‘TeJ_kjng‘ Tine and Trips A N e S S R
One-Way Welking Time (min.) 5.6 | 59.70115.715.6 |18.8}3.1 | 9.2}2.0 | 7.3
Vo. of Adult Trips por day 3.1 2.9 2.91 3.5 1 3.1 }4.% 3ol § 4ol 42
Daily Adult Walking Time
Totel Time per Household (min.} 34.7] 346 | 91.0] 39.2 | 117 | 26.7] 67.0] 16,4 30.7
Total Time per Houschold (hr.)| 0.6 | 5.8 | 1.5]|0.7 [2.0 0.4 | 1.1]C.3 | 0.5

Ly



" Fipat Investigation -
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012100

" Ono-Vay Distarce (£t,)

" 'One~Way Time (min.)

Y Sc_o'c;ﬁd“m festiggw t'i_qni
' One-Way Distance (mi.) -

 One-¥ey Distence (£t.)

One-Way Time (min.)

: PARE -

Teble 5. Measured Distances and Times to-Water Sources . ..

MOROGORO

N

T _Kﬁak'oa' ’

:2.3

75540
0.16
870
4.0

e
; 6100
2.7

Nyatd

.1..9’:
9900 -

. b
45.0: -

‘Ngulu ©  Mlali  Kipera Pangewe

0.8

4200

19.1

0059 T 0127 © 0.43  0.08

300 . 650 - 2283 | 407
4.1 0 3.0 129 - L

B A e - o Y




. [influence boundary:

~parmanent water source

traditional water sourcel
~-permanent )
~wet s@ason only

—— ——— ——

~Wet season water SoUrc8 — .. ime

—_—r———————— '.’\-y \
| N\
[ \
i \
Meigih River ——— — =S _ o \
& T T K D | .
AR Qe e/ MYATA
o WM TN ‘ o’
L'egend A% \ - . )
i:‘y’el:edfher road —————— \ ~ y
) T \ . N —

i [ domestic water point (DwP)
fntervi ewed'fhouiehcfd o : °s. ) \
Miles . s %
/A | kWAKoA
% /
—— {’ : S
\ / \
\ /. \
} /e o
° o / . /,’ ° \
RN Py e L
\. . .
B f o y . ° / ° \ [
/ e / / g o‘,
\
=3
. | S
— / e /: I — _.‘1- — T —
o / NGULU: ~ ' . MEundany: Rivar T~ “~
I g: ' l _ 7~ ../ ! ' \\
{ . // A /
‘ !/ /”K R4
\ [ / [ -
\ . /}/ '\. ’
S~ / ..\- ° \
AN /" 9 Bore iole
[ .. pwe
: Fig. 1

KWAKOA, NYATA € NGULU VILLAGES

Pavre Distvict
SURVEY I - APRIL, 1969




R L

NP
SRR e

&

B
S 2

L .t

o

a4

dvy weather road
E |river
B | pipeline

E [tvaditional water source:

k| domestic water point COWP)

Mgqigilt River

NYATA

Legend

influence boundary:
~permanent water source
- wet season water sourca

-permanent
- wet season only

imterviewed household
Milas .

Cs -4 - oo ., e 7 T SONCTISIIIE VR ~'?". Toptratn a2y
PIRARRIPRCEREIIS A SPRSAY TP T T B L R R
. : ps S ol 4 S A n

A

Y4 'a 3/4

o Ye ‘ !
Kilometers
— \\

N

N

\ .

]

. 4 /

| -

MK“"J-’ "Iy; Rlver

~
~

/

3 © Bore Hole
V4 X pwe

'

) i
]

— W

F;g, 2

UWAKOA, NYATA £ NGULU VILLAGES.,

Pave District

SEPTEMBER, 1969

SURVEY IC -

! k



Miles ,

¥ I

° Y Y%

Ki(omet:ers

Legend

dry waather rogd
track (vehicle)

influence boundary:

~ permanent water Source

tradtional water source:;
- permanent water hole

domestic water point (DWP)

mterviewed household

F'Lg. 3

PANGAWE VILLAGE
Mov:o?oro District
SURVEY I'! - MAY , 1969

{




‘.
4

Vv . . - .l - . - R . . .
L % . ¢ e s Eie . X . Doae . . s

" , o A BT 3isa 3 2 k L RO RN T O TR T &7 1oL e g v RSl e e J ¥ A
PR . : “pex . p 2 e AR L T e e ity AR " g
oGP R ERADp i RO SR 17 TR I N ey T e P
Kbk : . W i e A A ,

A s ra et Sy . . . , . s . Ty g b dighe g

YT TRYE e b " . . . e Ll e o . B 3 L Rt : :

1‘{$%ﬂ*§é%&ﬁ*iﬁk

T bt R

R "5»"¥I me

sSisal

sisal

. Legand

dry weather read

track

pipeina

influence boundary:
“Permanent watw~ source
domestic water point (DWP)
interviewed househald

=
74
Kilometers

X8
.. J~,_;..W.._..,.,.,;,.,.......~&*~ " -

sisal

@

SURVEY I - OCTOBER, 1969

qu- 4

PANGAWE VILLAGE

Movrogoro District




Rural WCNQ:/ Deoe,xop et tn For¥ \f\lovﬁt— Eas + N"-e_?&
by L. Berry and J. licKay ‘f

%

Int roduction

. 3
North-east Nzega has bsen a relatively cmptjr area until the
" last 15 years. However, since then there has beén a stcady inflex
of people into the area mzinly from the north (S'ﬂk\l&.&; but also from
the west and east. This movenent may be part ofithe general spread
outwards of the Sukuma farmers but it iy years to have been assisted
here by the presence of good cotton growing ibushi soils and since
1960 by the possibility of improved facilities in the area. The
first facility was commurication ~ the east-west road novw crosses the
area and has greatly jimprovad links with Nzege and Singida. The
second facility to be discucsced in nore detailed in tinis paper:
.wes the provision of drinking weter in whaot hitherto had been &
waterless zone in the dry season. In total the investment in rural
. water supply for an area of zhou’ 650 square miles (Mep 1) has been
a major underteking which will not te complete for several yeaxrs yet.
Some of the problems and achievenentc of this exercise are discussed
here, mainly those releted to the rural water supply.

Plans for Rural Water Investment

Local authorities and Water Development and Irrigation Division
(WD&ID) were quick to recogaise the no . and possibilities of the area
and various systers of watez control have been discussed for over 15
years. There are two dam sites in the surrounding hills, the smaller
of which, the Bulenya Hills site (Mzp 1), has already been exploited
by a earthfill dem built in 1959-60 end which stored 2,320 acre-feet
of water. Later in 1963 - 1967 & pipeline 16 miles long was con= °
structed to provide drinking water .o the growing population and to
a large number of stock at the maimym rate of 144,000 gallons per day.

L Bureau of Resource Assessment and Lend Use Planning (BRALUF) study of
the benefits of the pivpeline concluded "in the recent impressive
growth of population in north-east Nzega the Bulenya Eills pipeline
has played an important role by providing a permanent water supply
to an area of such seasonal eridity but other factrzs notably the
construction of the East-West road, have bea,r equally important.”
(Research Report No. 5. BRALUP).

However at present an extension of the water supply system is
planned. By the constucticn of another dem at Mwemapuli a much
vider pipeline systen is contemplated which will eventwally sexve
an area of about 600 sguare riles. Our present concern is to maximise
the opportunities presented by this major inveatment and to attempt
to learn from the experience of the Buwienya Hills pipe. '

The Bureau has carried out g survey of the avea., Ihich of it
has still to be enalysed ond presented to Govermment before it can -
be fully discussed but the study of the water problelas can be
sumarlsed as follows:

1. The area is poorly napped and at first sig - appears to be
‘rather festureless except for =z sharp minor scarp vhicl beunds the
main distributicn area to the north and which divides 1..e¢ area into
two along = north-souvth axis.

The toaptation is thorefore tc cover the area vith a rether
uniferm grid of pipes bas:d o the - (tence e 2ople might be expected
to travel fcr water. We hove showm dlat tu~ other considerations
should also be boxne in mind when the p.;_pel.ne distribution is laid down.
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'is nov settled and it will be & case of attempting to

( i) Outlet locations should where ever possiblelbe in arcas of less
erodible or at least less fertile soil. Cattle tend §o concentrate
around vatering points and bare areas are formed. Foftunately in a
number of locations outcrops of limestone occur on vely slight rises.

These are useful locations for cattle watering pointsfwhere little

erosion harm will be done. 5

ast encourage

done will need
horities

ch of the area

. create co-operative
Yclean sheett.

(1i) That the outlets should be arranged to at 1
ujanee and co-operative agriculture. How this can be
careful and detailed discussions between all local
concerned. The whole question is difficult in that

forms from the present system not of starting from 2

- Can the provision of water be used to encourage Uaamag."’

2. Distribution of watering points:-

- There is a difficult question here which relates to the balance of

distance the individual walks to water and the overal§. spread of the
pipeline.

In planning we rea.liy need to know

(a) Density of population in en area at the max;mum (The area
gerved by the stand pipe) ,

(p) Density of cattle in an area at maxirnm pcp#:lation densities
(¢) Projected water use per cepita |
(d) Projected water use per head of stock.

and to have as; guidelines

(a) What under locel circumstences is a reasonable walling distence

to water?

(b) What is a reasonable waiting time for water when you get
to the stand pipe?

¥With this ideal data available it would be reasonably easy to
construct a set of altermative layouts and it would be possible to obtain

-an optirum use of the water.

3. Water and Health
In a large scheme of this kind it is important that every opportunity
is taken to combine the provision of rural water supply with an
improvement in the quelity of the water. As Bradley end White (In
Press) show there are considereble economic difficulties in providing
an gbsolutely pure supply but there are also major dengers which are

to be forced when one source provides water for a large population.

The streams end other water sources of N.E. Nzega are infected by
bilkexrzie snails end the Bulenye Hills dam and p:!.pelJ.ne is likewise
infected. Must the Mwamapuli Dam also be an infected area? It

seens immportant to us that the status quo should be improved upon and
we understand that purification methods are tc be applied in the
largexr den,

Investigations on Water Supply in the Area

In addition to our original study of the impact of the Bulenya
Hills pipeline, Dr. Ferster of the Bureau has been investigating a
geries of problems of water use as outlined in the attached question-
neire: (Appendix I)
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Jis survey had the following main objectives:

g ‘W‘i

a) To assess current water use of the Bylenya Hills Pipelize at
four different locations and under differcnt cond_+J.ons of

the pipeline. .;

b) To describe current rural water use (both domestic =nd '
livestock) in the remainder of the study area not being
serviced by the present pipeline.

c) To make projections on rural water use that will be associated-
with the proposed agricultural expansion and with the new
pipelines.

Miss Conyers ‘in a semple survey of 700 households in the area
has attempted to answer the question 2a above on the present density
of pooulation. We should be able to obtain information on maximum

" possible densities from this data end our land use and soil maps at

present under construction.

Ve s8till have no firm idea of the cattle totals in the area and

the -question of length of walk to the watering point will probably be

settied empirically by the finance available. A&s a general rule it
would seem that the benefits of a coarser network covering a larger
areg mst be weighed against the dangers of over concentration of
cattle ot watering points and consequent erosion dangers., The menace
is very real in this arxea. Domestic water points should howvever be
made available to as widc an area as possible,

Hovever at a number of outlet points we have noted very
consicderable waiting times particularly when there have been problems
with the pipeline. It may be necessary therefors to provide
additional teps at outlet points if a wider net of outlets is env:x.saged.

Good water supply like hea,lth and education is a basic amenity
which as nany as possible of the citizens of Bast African cowntries
should enjoy. In Tenzanie there has been through the firgt five
yeaxr plan and projected for the second an emphasis on rural water develop-
nent and the resulis can be seen in most regions of the country.

Much however remains to be done and under the inevitable constreints
of finance and mannower we need to make every efiort to maximise the -
benefits of our available investments. Perheps by exchaaging views

on gome of the basic questions raised in this and other papers, the
worksiop can play o small part in this effort.

N
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APPENDIX 1, RURAL DOMESTIC VA i SR USE

le Do you have a netal roofed house?
2. How mich water is collected from rain (ag a percentage of
domestic use)? | ° o
(a) In a normal year? 4

(b) In ‘this year 1968-69?

l Wet Seasons -
. %3, Where is water drawn (source)‘7 .3
4. How far from the house is this? - (i_n time and ln.near dlstance)
l Specify one way or return journeye.
5 How many people draw water. regularly for your house?
Number of children (under 15 'years)? :
l Number of adults over 15 years? _
6. How many trips are made (per day on the average)
'_ 7. How much water is drawn in one trip (estlma*be in gal_lons)‘? :
i 8, What are the hours that water 1s dravm?(Total time :for go:.ng, collectmg
t' end rettum.ng to the hou.se) e T
: A A = B o
9, What is %hs size of the container in which water is stored in your

house (in gallons)? : ;
l 10; Number of times clothes get washlng in a week?

In a month? SR , » ’ g ;
' 11l. Approxdmate mumber of hours spent in washing clothes each time?,
I
|
i
I

 Dxy Season:v‘

1. Where is water drawn (source)?
2, How i‘ar from the house is thls" (in time and linear distance)
Speclfy one way or return journey.
3, How many draw water regulerly for your house?
Number of children (under 15 years)? ‘
Number of adults over 15 years?
4., How many trips are made (per day on average)? . ' [
5. How much water ig drawn in one trip? (estimete in gallons)
6« VWhat are the hours that water is drawn? e
A. Mo $i11
Po Mo i1l

i

7« VWhat is the size of the container in which water is stored in your

house (in gallons)? : : ,
8. Number uf times clothes get washing in a week?

In a month?
9. Approximste number of hours spent in washing clothes cach time?
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FIXLD INVESTIGATIONS AND RESEARCH PROGRAMME

IN TANZANIA
by Dariusz J., Stanislawskd

1, Modern Water Economics Development: the important and
necessary factor on the way to the development of 211 major
branches of National economy - Agriculture, Irdustry, Culture
and Health. '

Water Development (or rather Water Economics Development)
has a speci-l and qiitr¢lose relationship.to_all the important
vrrnches-of~the -national .cconomy; it can speed up the development
but if ignored or misinterpreted it can also bring any develop-"
ment venture to the edge of collapse., This braonch of the
engineering ecience is also strongly influenced by the natural
and climatic condition which must be observed through the
related natural sciences of hydrology, meteorology, hydro-
geology ectc. With its veriety of climatic geological conditions,
and also with its relatively short (or even in some areas NIL)
rcriods of ¢bservation of these natural phenomena, Tanzania is
the very country where the establishment of modern ngtlonal water
development services must be looked upon as an espe9lally
important factor to speed up development of the nation.

-~ “"‘
2. Changing and Increasing Range of Activities: a difficult
challenge for all the Watcer rconomics Development Services, which
needs mobilibation and concentration of all resources on a
new down-to<«darth programme,

- S

e : ,
The secégd'Five-Year Development Plan outlines the ambitious
tasks of development of all branches of Tanzania's ecohouy, withi
special emphasis put on development of agriculture, increased
development of more underdeveloped parts of the country-side,
increased local participation: of the people in their own
development through "Ujamaa Villages" and self-help work,

R FL SR i 5

The present'@ater economic and engineering services are

organised into:. ..

o4

-y - S e
a) a fuil‘ra% e of professional services for the deslgn
" and constridction of rural piped water supplies. :
. P A G _ : :
b) a full, raage of professional services for the design
and construgtion of small and medium size dams, charcos
and flood cgg&rol works,

: \\\\\ cj a full range of professional services for well drilling.

‘-» 4-;

“d) a full range of services for the design and construction
of irrigation amchemes.

e) nation-wide services in hydrology and administration
of the water rights,

It must be rioted that : 1) the "contractor tyve'" centralized
organizztion of the Water Development and Irrigation Division
{WD&ID) wenti only duwu as far a8 the regiounsal level, 2) all
constructcd structures were hemded over to the local (District
authorities, 3) hire and renewal charges and vote control
system kept staff and equipment movements quite exvensive (just

to keep c¢fificiency of the contractour type organization.):
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It has also to be noted that all those above listed activities
increased in number and range very considerably over the period
of the first Five-Year Development Plan, and Water Development
and Irrigation Division is working to its full present staff and

equipment capacity.

The New Tasks Are:

-a) Taking over administration maintenznce and repairs of all
. rural water supplies in the country from the District Councils
- as of 1lst January, 1970, o .
b) Construction of a large number of individual ring or
blockwork wells with hand pumps for smell or scattered
“Ujamaa Village'" cormunities all over the country.

c) vAdvisory service and assistance (eventually the construc-:
tion equipment) for self help work in the villages on .
. construction of minor water supplies 2nd irrigation schemes.

- d) pParticipaticn in the activities of the foreign expert
- teams employed on the preparation of the major water economics
.7projects (such as the Great Ruaha Dam, Stieglers' Gorge Dam,
etc.) to assure consideration of 21l local interests known
to the regional znd profession2l staff of the Division.

- The first three of theabove listed tasks are especinlly
difficult because efficient performance will probably require
future expansion of our activities down to the District Level.,
This will need expansion on the middle technical staff level -
just where the biggest shortage occurs.

the field testing of both equipment 2nd working methods will be
necessary anl this is not easy with Tzrnzania's variety of

natural conditions. The same can be said about the organisational
experience in collaboration with the villagers and the local
authorities in implementing the new tasks,

All this must go together with further modernisation and
rationalisation in both the design and construction processes to
make also the bigger structures cheaper and better suitable
to Tanzanian conditicns.

Facing the realities we must now cohpile together 311 the
tasks and the necds and mobilise all (nct only departmental)
rescurces available. A down-to-earth "programme-timetable' .
of how to win the battle would be the necessary ultimate goal,

3« The Conmprehensive Vinter Economics Development Programme -

will have to be based on the facts and needs.‘ecllected from
up-country renorts, on the spot enquiries, as well 2s field
investigaticns and tests. The programme will also have to conform
with the anticipotzd needs of the current second Five Year
Development Plan,

The initial proposals concerning the rrogremme are as follcws:

2.1 Tt programme should have 2 conmprehensive, complex
character and shculd include =21l three basic fields cf action:
the technicsl (including the field investigations and tests
progrnmmeS, economical and very important crpsnisational (to
create conditions ensbling implementation of the whole programne, )

Challenging also is the time factor. Standardisation and l~
i
|
»

‘ 'L
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3.2 There would be a big =dvantagegif these programmes
could cover the same period of time =2s tﬁe development plan for
the whole national economy, the first ong covering the period
up to the end of 1975,

] . B

3.3 The muok needed initial programme should be completed
as soon as possible and a cne year time period looks to be the
shortest possible tern, ‘

3.4 The programme will be prepared by the special Working
Committee, headed by the Direcctor of WD&ID and including Benior
representatives from 211 the other governmentsl and parastatal
units concerned with Water Ecconomics and Planning, It
would also associzte some professional, social, as well as’
political activities from up-country over its initial stage.

3.5 The first stage of work should be the up-country
enquiry, collected if necessary by a visiting team from the
tonsumers side, composed of local government authorities
(regional and district), members of perliament (especially from
drought affected zreas), regional ¢irectors of agriculture,

“‘and settlers of Ujamaa Villages chosen randomly, etc, At the

'same time frank ‘ovinions should be ccllected from the regional
water engineers ond their staff, The enquiry should include
wishés and expectations as well as criticisms, facts of * '~
evaluaticn, fzilures and inefficiences. They could be made

confidential on request.

3.6 Thé.completed nprogramme"” should be subtmitted to the
Government for approval and ITS APPROVED VERSION will begome;the
binding directive for action of the Ministries and organisations

concerned,

4. The Reason for the Creation of the Field Investigctions Unit -

~Morogoro and Its Initial Programme of Activities

In anticipation of the mounting needs for rationalisation
of the rural water supply design and construction process and
modernisation of some of the structures, the Director of WD&ID
has agreed to establish in Morogoro the Unit which will vrovide
WD&ID with factual reports from the professional level ficld
investigations and observations carried out in the nornz:l up-
country site conditions, in collaboration with the University

.resexrchers whenever possible.

The folioWingvinitial field investigntions programme was
approved on 8th September, 1969:

Cutline of the Field Investigations and Research Unit
Programme T — _ B

"1, Programme 'If,

.J“Field Investigations Progrzmme on the NEW STRUCTURES
4ND IMPLEMENTS for Water Supplies, Dams 2nd Charcos and
River Flood Control and Training Works.

These include the constant flow valve test, infiltration
jntakes with gravel screen units test, pressure warning
system of the tank overflowing, etc. ~
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2, Programme 'IT'

Field Investigations Programme on Minor Water Supply
-an@ Irrigation Structures suitable for Self-~ help work
 in Ujamas Villages., :

These include Bati Inertiz Pump Test, Salawec "Shlnyanga"
Lift Pump, tests on foreign made’ pumos for snallow and
“medium depth wells with recommend tlon of suitability
for Tanzania, '

3. Programme 'III'

alisation and "Tanzanisation" of the project and planning
activities of the new schewmes through the investigation
of the existing structures, -

These 1nclude Mlali :md Pangawe Water Supplles water’
consumption pattern 1nvest1gatlon.

Field Investigation and Research Programme or ration- I
L *"Tanzanisation'" means here to make the scheme really l
o de81gned to suit the loc 2l condition and needs,
Fleld Investlgatlons Unlt works in collaboration with '
‘*he Director of WD&ID and Senior Technical Staff of the
Wr&ID Headquarters and is organisationally fully inte-
grated into the Morogoro Regional Staff., The testing
“unit however can uncdertake investigations in regions '
other than Morogoro, provided that-it-is initially " I oo
agreed to bty the Director of WD&ID, '

The Field Investigatioannif 'will prepare reports on the -~ .. .
investigated subjects which:will be distributed to all
"Regional Water Englneers after approval by the D:Lrector .

of WD&ID.

.
-

5. Some Information about the: Actual Stage of Field Investigations o
at Morogoro. e , ' l»

' Sb l. The most’ 1mnort*ant' action of the Unit is investigation-
into the water ccnsumption patterns at the Pangawe and Mlali
water supplies. The investigations are conducted accordlng to

the field progr'lmme reproduced below:

'RURAL WATER SUPPLIFS CONSUMPTION. STANDARD INVESTIGPTIONS
COMPACT FIELD WORK PROGRAMME (by D. J. Stanisla Wskl) o

l. Site Chosen: Pangawe. and Mlali water supplies in
Morogoro District. :

Both water supplies are new, recently completed’ (June, 1969) l

and both =zre also the sites for the University ~ollege, = =

Dar es Salaam, Economic Research Burdau's investigations ' .
|

of economic impact of the water developrment activities.

2, Period of the Present Set of Investigations: August -
Newembor, 1069,
The chosen period is a dry season in Morogoro District,
and the investigation is to determine the dry season
censunption pattern and standard. Further, similar
investigations should be carried cut in the future on
other rurzl water supply sites in various parts of
Tanzania and during other dry periods in order to verify
and broaden the results of this investigation,
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3. Organisational Lay out of Field Observa#ions.

3e1le Type

CODE _NAME OF OBSERVATIONS

and Range of the Field Work

BY NHOM AND WHEN PERFORMED

DATE NOTED ON: _

A Every Day Observa- . By pump attendapt every day Special
tions including Sundafs over the Attehdant's

whole official gnvestiga- Logbook,

tion period, : ' Type 'A!

'B! Normal Alert Days By two WD&ID Teghnical Normal Alert
Assistants (witd Survey Chart Type
chairman each) }n shifts 1B
(morning & evening) at
least two timesfeach cal-
endz2r month (i.g. approxi-
mately 2 ‘week ihtervals).

'c! Great Alert Days By the same WD&ID team as Normal Alert

above in observihtion B
plus university’ (or Tech-
nical College) ptudent .
team (one studeht-obser-
ver for each Domestic
Water Point) twice over
‘investigation period to
éstimate the most dry

. period,

Chart Type 'B!
(as above plus
Special Great
Alert Charts
Type 'C' for
each Domestic
Water Point,

3,2. Particulars of the Data Collected in the Field:

A, Every Day

B. Normal Alert Day Ce

Great Alert Day

1. Pump Working Time:
Keeping up-to-date records
pump working time in the
attendant’s logbook

2. Tank Water Level
Indicator: One daily
record at 7:15 anm,

3, Woter Meter:

Only one regord ocurrlng
at 7:00 am, Note: All
datz recorded in the Log
book should be written
in duplicate (through
carbon paper). The
original’ copy will be
collected from the atter=-
dant by an officer
supervising investiga-
tions.

All data should be noted
én 'Alert Chart Bt,

1. . Pump time: noted on
chart from the pump
attendant record. Pump-
ing should start &t 7:3Cam
supervision. -

2. Tank Water Level
Indicator: Should be

read every two hours from
7:00 to 19:00 ( 7 observa-
tions from readings.

3, Water Meter: Should
be read in 1 hour inter-
vals over the whole day
rfrom 6:30 to 18:30,

ry

Ail data should be
collected ontAlert

Chart C' and
"~ 'Alert Churt B’

1., 411 normal
ilert B data will
be collected as
rointed out for
lBl.

2. Domestic Water
Points Observation
should last the
whole day from
6:30 to 19:30, The
observer should
note on Chart C
all the persons
collecting water
(time, sex, number
and type of con=
tainer) also all
observed wastages,
without interven-
ing.
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Investigations at Fangawe are well advanced with two
sessions of the normal alert and one great alert observations,
The results are being processed, Unfortunately unexpected
difficulties occured at Mlali where two recently installed water
meters were found defective. The second meter was new and now
is in Dar es Salaam being repaired. However at Mlali some every
day and some normal alert observations are being conducted, with
special emphasis on tank level and pumping time readings

-because the meters were unreliable.

For . 111ustratlon, the curve of the Water Consumption
Pattern at Pangawe is attached. It is the result of the first
normal alert session between 30th August and 7th September, 1969

(dry season conditions.)
5.2 .Other investigations completed are:

a) The report on the Bati Inertia Hanad Pump (Tanzania-
prototype) constructicn and test (Programme IX)
submitted to headquarters.

b) The report on Constant Flow Valve Field test
(Programme I) submitted to headquarters,

¢) The technical proposals on the Turiani water supply
intake improvement and reconstruction of the gravel
screen filters at the testing site, (Programme I11)

submitted to headquarters.

5.3. Several other technical innovations are under con-
struction on the normal rural water supply sites and reports will

be produced after operational tests of the structures,

A

Morogoro 11.11.1969.

Note: This paper has been prepared solely for discussion purposes and
as such was nuthorised by the Director of D&ID. Any views expressed in
it are those of the author and cammot be interpreted as relecting the
official views of the Vater Development and Irrigation Division oxr £ the

Ministry of Agriculture; Food and Co-operatives,
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]
SHORT DESCRIPTION OF EAST AFRICAY METF dpogccl_cu
' DEPARTMENT PROCRAMME OF DEVELOPMENT OF N%l ‘ORK
OF FRECTPITATION STATIONS f;t?
by J. Hrbek

Introduction,

J‘ﬂ

The p=per presented bv EA Metuorologlcal gben*rt went
cannot be quite well ranked =mong any of #the 3 »rcas

of topics to be dezlt with bv ‘the semlnanw Its
contribution is n2mcly of A bit more gen Yl character
and concerns thus more or less all the thh areas. The
paper denls witk the problems of rainfalX mensurements
in East ﬂfrlca.

Network of simple raingauges ' Qi
The present situstion 5 N
The rzinfall dnt2 used in most of the rea@ “rch and routine L

work are provided mainly b the rainfall stﬁtlons which are
registered with .EA Meteorological Departmnt., The present f:
network of the simple raingauges is the :Ecult of a long =and “
essentinlly srontoneous development in whiéh the interest of,;,:~
individuals and of institutions to carry put the roinfall oo
observotions played an important part,’ M?ny rainf~ll t
otations have beeq‘flnnnced and est2 bllsxea¢“r1V°tely, and
only a part of them, though not 2 sm2ll one' ‘hns been .
equippedd by EL Meteorologicsl Department., (The E. leteoro- .
1og1c"lhDepartmont mctivitics were gcrerally restricted
mainly to the registration of stations, to Yhe ~dvice on
how to establish them, =and in a limited extent to the
instruction on obscryztion, collection, simple seruting, |
and publication of ﬁ;tA. Twe essential thlnps were miss}ng'

e

in this system: o . 7 v
4 - o J

1. the =ctive organising of the nctwork in th: vhole.
2. the direct coptact with stotions cxerted in '

regular, systcmatic inspections. .

Several serious difficuities which we re:facing now have
resulted from this rene¥slly restrictet’ and passive
activity of the EAL Meteorologicnl Denartment due to the
fact th=t it =ncither had the firances®ror ths manpouwcer
to take more and systemstic c-re of the notwork or
precipitation st«tion

The resulting difficulties are: e
The stotions =rz not eqbirred ir 2 st ndexg way. ilthough
most of the stotions h-v¥s 2 stondnard rzingruge of 127 mm
diamcter there ~rc m-ny AOn étln,ord instruments in use.
Besides that, there 1is - meed ~f British and Mctric units
in the me2suringz devicus whic% just repﬂ?;s further
processing of d=2ta arduous. ° *:%: .

T PRI - ;

The obsecrvers ~rc not sufficicently 11°,rm'd shout how to |

crrry out observatiors, oy to regilo tir ‘the 4 ~tii, rnd in- z
most cnses tacy do not know very mucn [z bout \ﬁw vaort rt
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their work is, Instructions on obscrvation werc sent
to the stations upon request only, which must have
resulted in serious nonuniformity of measurements.
Even at those stations which were sent instructions
there are many observerssnot knowing them, As a result
of ch2nges of personnel which have happened during the
years, they have never seen them and are only very-
insufficiently instructed by their predecessors.

¢ .‘4.]« b.éuiwf-u

2.1.3. Many raingawes are not well sited and many of thewm are
e in very poor conditions. The picture of the precsent

' - g situ~tion gives the following. table showing the results
B 1 ot the rzndom inspection of 46 stations in Kenya,

The following was found:

-7 apgle of obstruction less than 30% - 59% of statiens

o 4 1 gauge defective or non-st=andard €3% "
- 1 -+~ measure defective or non-standard 86% "

. -~ . records not last back : ‘ 82% "
' Nil not recorded ‘ . ?79% "

¥ o o The cases when the angle of obstruction wns over
" 60" were not exceptiongl and even cases With an angle of
obstruction 90~ werec found.

The check of opcration of 20 rainfall st2tions in
Tanzzania in the Morogoro region discovered similar results,
Besides that it was found th-t the reading of the meniscus
level as c2rried out by most of the observers i€ incorrect
affected by parallux and that the correct hour of
measurement is often not respected.

& S Tt is impossible to evaluate in an objective way the
"' ‘complex effect of 211 these negztive factors. It is,

- only nossible to estimate that the tolerated error of

3 O,1 mm for tot-ls up to 10 mm =nd 2% tor larger ~mounts

: is far exceeded, For cxample the incorrect rezading of

the water level in the glass me=sure itsclf cnan eansily

A result in more th~n 4% error of the yearly tot-l of

E ~ rainfall, '

The writing of daily rainfall totals to the incorrect
date brings other serious consequences. It makes '
impossible the studies of the daily serial r-infall
pzttern, the check of the daily weather forecasts cte, . .

Therc ~re certninly many wall operuting stations in
the network. . Nevertheless the simple scruting of dnta
which is uscd cannot safely enough separate all the
wrcng datn from the good ones and the kigh percentage
s of stntions operating with serious deficicnces aquite
: naturnlly makes one n bit suspicious of all of them,

Sl 2.1.4, The distribution of precipitation st=tions 1s uneven
o in mzny parts of East ifrica; namely in TanZainidie
is mainly the result of différcnces in the density of
population and of the economic development of different
regions. In Tanzania the siturtion is n~s follows:

mi. s ~
Litao

-

-~
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Total number of rzinfnll static&s is now in
the neighbourhood of _ 770 stutiogs
Total land area of, the countrqus about 950,000 Km
Total cultivated nrex and pastutre
land is estimated to be |} : 350,000 Ku©
1 rainf21t st-tion covers an %

average of the tot2l land sfrez 1,235 Km2
1 rninf2ll station covers an average >
‘of the cultivated a»nd grazell areéa L60 Km

#
In some parts of the country, especizlly in the South-

west the average 2rea covered by.1 station exceeds very
much the country's average., Tn Ufig Distr%ct Cege 1
rainf=11 stotion covers as much as %TSOO km  of the 1land
area, ; '

¥
The density of network is in mﬁry parts of the
country below the norms required in WMC guide to-Hydro-
meteorological practicés for the dedign of minimum network.
In some parts of the country the dersity is even below the
provisional norms tolerated in difffcult conditions, as
given in ¥MO documents. ‘

Another factor affecting the structure of the network
was the not well developed coordinztion of activities =z2mong
the different cauthorities operating;:;their own netwerks of
st~tions,.

This is the yicture of the precipitation stotions

network. The data provided by this network are doubtlessly

of fundamental character in many research and routine
projects of economic importance. To make this picture
complete, it must he =dded that this situation is mainly

the result of lrck of funds in the past, which limited

EA Metcorological Department solely to the passive functions
only, inhibiting the most important octivity - the inspection-
to be carried out.

The Programme

Only recently EA Meteorological Department could proceed

to the more szctive role in this important field. The main
tasks of the present Ei Meteorologi¢al Department programme
are:

To start with the systematic inspection of 2all rainfall
stations rcgistered. The inspection should start in
Tanzania in the second half of the year 1970 and all
stations in the country should be visited and brought into
perfect order by about the middle of 1971. . In the¢ following
years the insvection should be carried aut at the

frequency recuested by WMC, i.e. e=ch stxtion should be
inspected 2t least once i«r 4 yesrs.

To cguip =1l stations with standard metri’c instruments.
To organise the network of rzinf-11 stations. To direct

the ¢stablishment of new stations ﬁquipred with E. Meteorolo-
gical Devartment's r-ingauges into ‘the areas with lack of




_the Rond Rese=zrch Laboratory in London. EA Meteorolo-
'giczl Depnrtment particirates in the overating of this

} ' -

information, with preference of those arcas where
intense c¢conomic develovment is planned in the near
future. The total number of precisitotion stations in
the country should be increzsed from the present 770
to 115C by the middle of 197%. This progr-mme of
extension represents togather with the necessarvy
renovation of existing st=tions an estimated total

need of morc¢ than £00 new raingeuges, l

’The poszibilities to establish new stations in
the nre~s with lack of dat2 are systematically investipgated,
Suit=ble schools, missions, vrivate persons etc., are

‘cont~cted and-the Regional and District nuthorities
_are consulted, These effortes to establish new stations

mect serious difficulties in many zareas and FA Meteorolo-
gical Dcrartment uses this opportunity to invite 211
thosec who may be concerned to assist and collaborate

in this task. -

As Swahili becomes incrensingly widely spoken the’
instructions on observations have been translatcd dinto
Swahili and are being distributed to the Cbservers.,

Specizl network of automztic raingau es for resenrch of
tropical rainfall in town areas of Dar es Salaam,
Kampal- z2nd Nairobi,

A Special network wns established in these 3 ‘areas by

nctwork. The resesrcrh is carricd out by the RRL in
collaborntiorn with the University of London. The main
2im is to obtain detailed information about rainfall
intensities frcouencies in these =rens.

Sunmnary

Out of what hns been said results, that serious deficicnces
zxist in the work of most of the rainfzll stations. This
is mainly the result of the fact thnat B4 Metcearologiczl
Department in the past could never undertake the systematic
inspection of these st-tions. s the precipitation

data ~re of fundamental import-ncs for Ex EZconony,

menzsures should be taken to remedy this situ-tion. Steos
in this -direction have been mrde recintly bty Es
Meteorological Deportment, It is hoped to =zchieve &
substantinl impYovement in this within the next throe

te four ye=nrs, -
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FARM WATER SUPRLIES IN S

by T. Hankdins

i

Farm water supply is one aspect!Lf‘the Rural Research
Project's farm level investigations ih Sukumaland. The
information is being collected duringdf the 4th of 4 interviews
with a sample of some 225 farmers in #11 arecas. Most of these
interviews are now completed; the regninder will be done by
the end of November,

The questions asked in the inteEMiGWS correspond as
closely as possible with those used Yv Dennris Warner (Economic
Research. Bureau,University College, DQar es Salaam) in his

more extensive study of rural water supplies in Tanzania. The

intention is that the information ob#ained will serve the
Project's needs to understand the présent situation in
Sukumaland and also provide information from this area for
Warner's nationwide study. 5

The information obtained from the interviews concerns the
following topics:

Type and distance of supply

Reliability of supply

Method of tramsport to house and labour involved

Costs other than transprt labour

Amount consumed by household

Ma jor uses ‘

Perceived quality and treatment

Site and frequency of personal bathing

Type and distance of watering places for livestock

Time involved in moving livestock to water

Frequency of diarrhea in houschold; treatment, and
perceived causes. :

Computer print outs of frequency tallies from the data
will be made in January, 1970. Analysis and discussion
comparing the different areas =znd formers should be cémpleted
by June, 1970,

Preliminary readings of the interview forms support the
thought that there is considerable variation in (1) the
types of supply used in Sukumaland, (2) the reliability of
the supplies, and (3) the distances of the supplies from the
homesteads. It seems probable that the amounts consumed will
also vary, but this remains to be substantiated. .

A few calculztions of consumption ig one of our drier
areas (Nygezi, Shinyanga) where people carry water 6 to 8
miles, usually on donkey back, in the dry season suggest
the interesting hypothesis that the amount of wnter brought
to the house is as large in the dry sezson as.,in the wet
season. The amounts used for different purposes will vary,
however, Bathing of children and adults who do not go for
water is done ot the house during the dry se¢ason, but less
frequently than in the wet season. Also owners having only
a few small livestock water them at the house during these
months. Amounts used for drinking, cooking, and washing
probably do not very substantially.

N

ey ———
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ooty Ul MEDLLAL AND YEUs 9 INaRY L POR'YANC RO ARE
ASSQCIATED WITH WATER AND SOMi® SPECTS OF WATER MANAGEYENT
RELEVANT TO THEI% CONTROL ’

by Grehem 3. 'hite

~The prescnt review paper is not intended to fe . ture oy
original discoveries mnde by the East Afric-n Institute of
Malariea and Vector-Borne Diseases. This contribution to the
Workshop sets out-only to draw ~ttention to the widcus rend
import-nce of insects th-t are. “gsociated witih woter w3 vectors
(Lie. crrriers) of diseases of humans and domestic =nim-is. Tt
is hoped that t any future conference verious staff of the
Institute may present more specific reports on particular insect
problems that exist in Fast Afric: in connection with water
resources and their management.,

The insects of medical or vetzrinary import-nce which 2re
directly associnted with wnter in Fast Africa sre ~11 true flies,
or®*Liptera, hoving females which require blood from = vertebrnte
animal =s food for the development of <mes. Five groups <ore
primarily involved, namely Biting Midges (Ceratopogonidae),
Blackflies (Simulidze), Horseflies (Tabanidae)), Mosquitoes
(Cluicidae), nnd Tsetse flies (Clossinidae). It will not be
possible to discuss 211 the fe~atures of these insects' biology,
but I propose merely to outline their 1life cvcles, preferred
hokitats and known distribution in East Africa, and to zive o
brief description of the types ~nd prevnlence of discr .o they
tronsmit, 1 apologige to thos: nresent who alre~dy understand
these vroblems, for whom the paper prov:bly contains nothing new.
At the end T si21l outlir: cortain well-rroven methods of water
manngement for the reducticn of suchh insect popul~tion.

To commence with the Ceratopogonidae (Biting Midges), therc
are sm211 flies (length 0.6 -~ 5,0 mm.) which breed in d=mp soil.
The larvae feced on humus in the top few millimeters of enrth,
development tcoking between 2 month and a year ~ccording to speczies.
It is when 1lnrge expanses of unflooded domp soil occur, such
as =round mnrshcs,.:long woter courses, is mangrove orchards ~nd
along the sen-pench tide-line, that productior of flicx caen re-ch
annoying Jevels 2t some se-sons. The ferm:lce widges fwed‘crepus—
culary (i.e. at d3wn ond dusk), their bites usually c:;s?ng a
disproportionately large w22l or human skin. In many ?trts of .
Africa Cértain species of biting midge, notably Culic01d?s austeni,
transmit the porasite Acanthochgilonema perstans, which is a
filizrial worm responsible for = human blood disense of low
pathogenicity., This desense exists in mn»y p2rts of Ugﬂnda,
western Kenyn ~nd northwestern Tonzania, Nincty percent of persens
are said to be infected ir some parts of Ueandn, 4 s%mi}ﬁr worm,
Dipet=lonema streptocerc~, iz =lso tronsmitted by Culicoides in
West frica, but hns not been recorded nenrer to here thmn the
Conge., The group #nd its ossoci~tod dise“§es hove been very
little studied in Fest ifricn ns y t.

The Simulidsc {Bl-ckflies) ar. s=0ll flids (lengthr 1-% mm,)
th~t breed ~lw-ys in runming woter. The egms ~rc¢ deposited on
vegeto tion overhangine the wotar or on stoncs, twigs , or logs
beside or j‘ust berc~th the svrface. The larvne of mo§t speeles
att-ch by their 231 to - zubmerc-d zurf-co, ususlly in = semi-
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planktonic [ood. Lzvae of -Simuiiur
species regul~rly ~tt-ch to tho le
throughout their growth., Thoce spodos “re common in the
fast-flowing =trorms of mory [nst-. . #ric~rn hirhl-nd ficstricts.
. When fully mrown, which mny toke cfcs or montis denending

I . on spccle.l, temonr~ture and food sugrly, the I-rve turns

to 2 pupa it ‘ched to thes s=mec. subs@rate. The adult flyv merges
after s: V'“ﬁl d-ys, rises to the waffer surfrce, climbs vepeta=-
tion, ¢ries itsclf ~nd flies -wav. Wom-le flies inflict
extremely mninful bites and certanin fpecies 21v-ve prefer the.
blood of man., ‘Worms of the genus Cgchocercs  ~rc tronsmitted
by various Simulium flies, the sneci#gs Onchocorcn volvulus
- crusing the disense ""onchocercirns- <’ in man. This discnse
is prevalent ir certcin mountain: oug ~reas of Tnst Africn,
where it is transrnitted by flies of & S+ neaveld specics
complex, particularly S. Yoodi., KRi:tes of human infection =re
covir 50% in some nrzzie nd 2t leazst 520,000 people in Tanzanin
are thought to ke infeactsd, PFuman dhchocercinses is 7 chronier
condition in which irrit-tior ~rnd tdtichioning of the skin =2nd
perhaps small swellings of the Pr01§h rd trunk 2re the most
noticeable efiects. Progressive de¥ilitation of the pntient
may occur over mony years ~nd ocul~nyg complicwtions mzy eventually
ceuse blindnuzz. o «fficient thergpeutic drugs are avanilzble,
The disense hns baen controllcd by ndicztion of Sirmulium
ne~vei from streums in cortsin limifed foci 2round Knkamera
in Keny2 by 2dcing DDT to the nesdwiters. In Ugandn, as well
28 lrree creo of Yest ard Curtral /%ricc onchocerciasiz is
tronsmittied b the species Simuliuvm @omnosum which docs not
attaeh to craks in the lorval st-ee ¢'nd which brecds often
in lorger rivers, th¢ l2rvae being ﬁ”rticulﬂrWV 2bundant
among boulders =2nd on the splllWﬂvs'of dams etc. £ small
control experiment aganist S. damnosum ne~ar Ifzkara in Tanzanicz
was largely unsuccessful. - N

The Tab-rnidae (Forseflies) are the leost 13“4f1”“nt group
under discussion "ltrough they definitely worr nt inclusion.
There ~re many spccies, ranging from 7-15 mm. in length,
most of which Ubu"lly attack wild enimzxls. They nre frequently
encount\red by m~n whsn in the vicidity of such anim:ls, or

=zttle, nnd oftcn enter the windows .of -~ slow-moving. vchicle
: ?fter mistaking it for = potenti-l host. The eggs ~re
- deposited-on.vegetntion neor woter and lurvae may be found
in msny types of mud or wet s-nd beside strezoms, ponds and
ditches, ench specics hoving its own preferencc. Lorvoe -re
predntory, fceding on worms, meolluses nnd inc.cts,. 2nd mny be
cannibzlistic, Growth and metomorphosis t-kes severnl months
"or = year, the pupte being formed ~% a r-ther highoer, dricr ...
and hence safer level in the soil, ‘IOWSclllcs of the =zoenus
Chrysops =re voctors of the human discrse "loinsis” irn fcst
Africa 2ud the Congo. The disc-se xu cousced by worms of the
specics Lo lon which survive for miny yeare in man crusing
fluctuating tissuc swellings, lymphatic dlcorders AN OG-
times dam-ce to the eyes. Although loinsis i# unknown ixn
East *fricm -t present there -r~ sevuernl species of mone
biting Chrysops occurring throughout lUgrnd~ ~nd in th-
northern -nd couth-rn highlands of T-nz~ania which micoc well
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Trvoznosomiasis, but no concise inform-tion on thesc in Enst
africe 1is ~vzilzable to me.

. Culicidze (mosquitoes) are undoubtedly the insccts of
greztest general import-nce in thie present context. They
are frogile 2nd i{~milinr insects found nlmost wherever wotcr
exists. It scems unneccssary to describe their life history
except to point out that ~11 species have aguntic l~rvac,
most specicz cnn undergo once life cycle in under two weeks,
and each femnle moscuito usunlly vroduces over 100 eggs c¢very
2-4 dnys. There nre over 300 specics of mosquito in Enst
Africay of which less than 10 2rc known to be of medicl or
veterinary significrnce., Many mor: spccies are 2 nuisance

when biting, but arenot good dise .se-vectors for physiologicgl‘.

or be¢haviourtl rensons. The taxononic division of mosquitocs
into two groups, =novh:lines 2nd culicines, z2lso serves to
distinguish between mzlnaria vectors (=rophelines) and mal-arin
non-vectors. Representotives of both 2nophrelines ~nd culicines
transmit = variety of filari-l worm diseascs, not-bly
Tlephantiasis (crused by the worm Wuchereria bancrofti) of man,
2s well s .many virus infections rel-tively few of which haove
been properly investigeted medicnlly. Mosquitoes of the genus
Anopheles breed predomirn-tely in open wrters, viz: swanmps,
pools, strenm =2nd river m-regins. Therc¢ =~re¢ two main vectors

of m~2laria throughout Exzt fAfricaz: Anovheles g=mbiz., which
favours sm=]l1l collections of watcr sucl: 2s eround pools of
roinwater, wet foot-prints, freshly flood.d ditches and

borrow pits; »nd seccondly Anorheles funestus, »hich tends to
breed at the morgins of older w-ter such ~s swumps, dykes aond
rivers, wherever some emergent grnsses, sedges or other foliage
provide shelter for the lervae. Rice shambns and similar
nctivities with sh2llov stonding woter grovide an idenl situn=~
tion initinlly for 4. gmmbine Dbrecding, followee bv conditions
suitable for A, funestus ns the l:vel of veset-tion rises,
Culicines of the genus Culax breed in virtunlly —11l. types of
watcr, although by f~r the most significnnt specivs in East
Africa, Culex vnipeng fotigons, is restricted to domestic
conditions where it breeds in watir-storage tnnks =and unrrels,
0ld tins 2nd pots, nnd most ~bundrntly in flooded 1ntrine-
pits. This species =lone in urban coastzl districts, nnd
togmther with A, g“mbiae and A. funestus in rural =areas, is
probably responsible for the mnjority of Elephantiasis
tronsmission. Rntes of humnn infectior with this disense 2re
as high a2s 20% in many corstal arens of Kenyz and T-nzanin.
Other culicines of the gcnus Aedes ars the vectors of certuoin
viruses and filari=ze, but their rclovonce -1s limited in the

present context since thev breed mostly in small watear collections

in the tree-holes, le~f-axils, coconut shells, <tc.

The lost group, the Glossinidnc (Tsetse .Fliws), is not
primarily deperncd-nt on water or d-mp soil for oreeding in the
monner of the previous grours, hut one import-nt sreci:zs,
Glossin: palpnlis, chorictaristic~lly freauents ho vy
veget - tion nlong the margines of stresms, rivers, nnd luoos,
This flv rescmbles =z "Blue-tcttle" in sizc =nd the femolen,
whick =re pzinful biters, are one of th¢ voctors of sloepini
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sickness, porticul.rly the form quﬁcd by Trypanosomn
ambiense ("Gamrinn Slecvine Sickn ‘:”). Flics reproducc
and multiply slowlwv, the . zgs hﬁtchEnr within the moth:r
fly ard larvre being extruded singly when no~rly fullv crown
2nd pupating soon oftcrwerds 2mone fry stones or s'nd. At
best a female flv produces 8-1C laryae ovoer 10-12 days.,
Gombian sleeping sickness is on occz pntionnl h-zard of fisher-
men, boztmen 2nd wuter crrricrs “orklnp in endemic ~rens,
particularly ne~r overcrown parts o lnkeshoere, The wrincipnl
cffected "re-s, arc -~round Lakes ~lbert -nd Fdw-rd 2nd the
Nile in Ug=nd~, north-enstorn Lnke glctori“ in Xeny~ and tne
northern ~nd southern ports of La keeTgngAnvlku in Tanznria.
Glossina v ¢p lis is zlso an effcctive vector of Trynonosoan
Grucci which c-uscs the disens:< "nagann'" in horses, mulcs,
cattle, shecp, dogs and much wild e¥me. The dise-sce, nas in
humon trypnnosominsis ~ffects the ngrvous svstem, thc blood
and cert-in glands, causing procraossive em~cintion ~nd

_evontuul da~th,

Any conscienticus water ““ane(r or ~dministr=tor wno
bears in mind the prgcedlng frcts will dountless find comron’
sense wrys of reducing the -v2ilability of ir.ecding places

and h~bit-~ts for disers.-corrving ifisects. It is not difficult.

to rl=n all v-ter suprly, irrig-tigr md drminnge works besring
gsuch aspects in mind. PFovever, 1-rg: -re~z of n~turnl lokes,
w~terwseys, ~rd sw-mps exist ~11 ovc} Fnast ..fricn which h-ve
never been aprreci~blv 21ltered bv mfr. Ritween these extremes
we hove the countless ordinare c+1gnt1 ~uch =2s forming,

housctuilding 2nd rowd-buildir 7, recuiiring its own water

surrly and drainzoc, wner:s the 9. r-tors con th:mcelves dircctly

influence tre nunbers of harmful dins-<ks thriving in their
immedirte cnvirorert.,  Some rorv bro~d genernlisztions con

te given reg-rding the most eiffective physic~l menns of
minimising inscct brecding. 7Tio paramount rule is to keen the
L-nks of 211 bodics of woter steecly sloving 2nd cla~r of
vegetation both within the wter and nlong the bivks. If no
wecds grow in the water ther mosguito lorvae zre mor» cxnosed
to predncious insects o=nd fish. (Specinl "larvivorus fish™
of the genus Goimbusiz and others ¢ r »ven be introduccd to
water for the purpose of consuming wosmiito larvre, )  Absernse
of vegetotion along barks reduces the ~vailnbility of resting
plec.s for 211 insects within easy gccess of the water., The
cutting back of veget-tion for a bolt 20 fee¢t wide ds of
nsarticular value zgninst Glossin~ Prlpenlis. Keeping bnanks
étceply sloping ~rd rcl-tively smooth minimises damp soil
areas suit-ble for th: lnrvoe of Ceratopogonidae and Tabnmnidae,
Such rules ~ponly 2s much to sm~1ll ditches 2nd stre-ms as teo
larger ponds wnd reservoirs. ¥henever nstural customs sre
employed in cor(tructlon of rescrvoirz or wnter-courses tue
should k¢ stroightens kv = process »f cutting nnd fﬂlllnp.
No*t onlv does this rvold the cre~tion of crecks or meznders,
but shortens the snor:line nnd =hould stacpen the bnnks.
Sreas of swampy rrourd in any locntion should be drained by
civennelling, c¢vin if "loodine is incvittble durin~ he »Avy roins,

The remniar drnnirc " ne-~iodic flushing of ditches, stronms
~v@ 5m511 Tiwcrs -t we rlv irtervele eon be of gr: % volue
Tor whshing 2WoYy wmazgeito 1 rvre, Sime’iam 1oryac "nd silt

wnere horsoflius "ncd Yieing midges mirnht t breod.
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The use of chemical insecticides is indispwnsitkle in
districts with a high humen vopul-tion, where vast numbcrs of
insects may othorwise build-up if blood-feeding is e=sy., It
must be remembered, though, that most insecticidcs are also
toxic to man and should not be =2pplied to drinking water or
food-crops prior to harvest. Cert=zin formulutions of DDT
added to the hendwaters of streams ar: the only proven means
of ~dequately controlling Simuliidae. 2nopheles mosquito
lzrvne z2re often easily controlled by spraying an insecticide~
film onto the edges of water surfaces. Two commoditics for
this pupose on s2le in E-xst 4frica are "Malcoriol" and "Flit
MLO",

It requires courage =nd co-operntion for water, health and
veterinary auvuthorities to work well tocether on these matters.
Oftern it is simpler for waterworks to be constructed without

"~ corgideration of disease implications. Many other engineering

activities, such as rozd construction, should simil~rly be
undertaken always with a view to avoiding the creztion of
unnecessarv dams, flooded borrow-pits, and so forth. Through-
out East Africz thcere is 2 shortage of competent zdvisers
availzble to study =2nd report on such aspects wien required,
I must point out th2ot ~lthouek our st~ff is small, the Enst
Africnn Institute of Maloris and Vector-Borrne Disecses is a
Community Orgnization always willing, in principle, to help
where rossibtle bv. giving consultant ndvice. Those of us who
view these problems from the scientific angle can see the
benefits accruing to the population as 2 whole. if ~batement
of insect-borne disease features on,the itinerarv of all
weter workers. '



——ia,

CONTAMINATION OF RURAL wmmé SUPPLIES:
THE ISMANI FJU\IIPLI%

%
by Jaachin Kreysler

Introduction

One common index of water pollution is the coli-form count,

which is the number cf crganis-s zrowing on ENDO-agar vith a o
metz2llic sheen during 24 hours at an incubation temperature of 367C.
It has been assumed thet this is a fairly close approximation to the
nunber of fecal coli organisn. from warm blooded animals in the water.
Fecal organisms grow only at body temperature. Since tropical water
supplies very often reach higher teuperatures, the total coli~ count
is not an absclutely reliablec method to determine the intitial fecal

pollution,

Since many saprophytes (Klebsiella aerogenes) glso grow in red
colomies in ENDO-mediun cnd generally in much larger numbers than colse
forms, differentiation is sometimes diffieult, In 1965 GELDREICI (1)
developed & far more selective method for fecal coli determination; a
first account of the suitabilitg cf this method for Eas’ Africa has been

given by BRADLEY and ENMURVON (2

When our tean tried this-method under field conditicns we faced a
number of difficulties which made it impossible to employ this adrmittedly
nore accurage nethod in a recent survey in Ismani‘(Iringa Region), . The
ngjor difficulty was that the GELDREICH sgar does‘not keep under
tropical temperatures. Lnother obsgacle was to establish a water-bath
with a reliable temperaturc of 44.5 C. In the field, Since the major
objective of the Ismani water asses ment is to compar water pollution ir

the dry and the rainy seascn we decrded to 1sc the rore orthodox EWDO-aged.

mnethod before the rains start in December,

The Water Supply in Isnani

Isnani is an area in the north of Iringe with a high maize growing
potential (the 1968 production was over 15,000 tons) of about 200 square
niles, The pcpulation in the area is very nobile with people moving inte
the area in the planting and hervesting seasons. This rather unstable
population rdght also be a reason for the large arount of illegal land-rex
etc., FELDIANE (3), In order tc increase tho number of stoble population
it was decided to build a domestic water' supply Tor the arca in two stageé
In the first stzge a 44 mile water pipe vas estcblished with a capital
input of 3 million Tanzanian shiilings (loan from the Swedish Government) |
In the second stage it is planncd to supply seven villagmwith pipe~lines
and taps for every 2,000 pecple (@ccording to the Regionel Vatcr Engineer,
Iringa)s At poesent eight 20,000 gallon tonks have been built with one
or two taps attached. Along the pipelince a nuaber 2f so-~called wash-~outs
exist which are opened once or iwic~ a week for cleaning purposes. This
vater is utilised to a large extent by the neighbouring population for
domestic use. AHccording to our information the tradi@;onal water scurces
like bore-holes, dams, dug holes and a well are not used any rore.

Water is taken from the gera River 17 niles east of Iringa near the
main rcad in the village of Lugalo. The intake is fenccd vith barbed
wire and the river is partially dammed. Within the conpound two silting
tanks have been established. N¢ other measures for water purificotion
have been taken. During our saupling on the spot cattle were observed
drinldng and bathing in the river. Several worcen were washing clothes
just above the inlet.
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sufficient for a population of 48,000 at 10 gallons per pefson.

The Sample and Method

During our survey in November 1969, 79 samples were taken from 21

water sources. These included threc samplesfrcm the intake, 20 samples

from four different taps along the plpcllro, G sasples from three wash-outa,
22 gamples from housechold supplies taken from taps, 15 samples of household
water taken from wash -outs and six samples from two different sources of
the Iringa town supply. The water was collected in thoroughly rinsed plastic
bottles. Immediately after returning to Iringa the water was filtered ranging
in quantity from 0.1 to 25 milliletres. Quantities below 5 millilitres

were diluted with a sterile phosphate buffer solution with a pH of T7.2.

Viater bottles of which several water samples had to be taken at a 24 hour
" intervals wcre stored in the frilge at a temperature of 0. C.

The medium supplied by MILLIPORE (4) in powdered form was prepared
at the beginning of the survey and kept also in the fridge under sterile
precautions. A comparison was made with agar supplied in a liquid form
in ampoules. The superiority of the fresh preparation was revealed by
better visible mettalic sheens of the caoli-formse. The MILLIPORE monitors
were incubated at exactly 36°C. for 24 hours in a portable MILLIPORE
incubator. ZEvaluation of coli-counts was done with a magnifying glass and
a flashlight as additional source of ligh?t which made the distinction
between the different typg of colonies very easy.

Results

The counts of the different water samples are presented in the form of
logarithmic hlstogr.ms in the following table.

Table 13 Degrees of Coli-Count Pollution in Different Water Sources
of the Ismani (Iringa) 1 .peline.

« . ‘ Nunmber of Coli-Forms;per'lOO ml. water, No, £ Sanmples
Source Noe_of -
Samples O=2 3=8 09-32 33~128 129=-500 501=~2000 2=8,000 above

Intake

(river) 3 3

Taps 20 : 2 12 5 1

Washouts 10 | 8 2
Household .

from tap 22 -7 6 3 5 3 5
Household

from wash ’ .

out 15 4 ” 15
Ixirga ‘ '

town 6 3 3 ‘ e

Total 7% 3 2 21 8 9 11 22
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Lapse 1€ NUNOEr Ol COL1-IOIW colonles per LUV nlluailtre o1 woter ranged
from 32 to over 20,000, The hlghe t incidence was ound with five sznmples

in the over 20, OOO gYoupe *n;° finding can be cxplaincd by the fact that
the water is stored for 1 to 6 days in mainly opcn coi "ainers which are
rarely cleaned. It can be sgfcly assumed that at leagt during the hot
period the water rcaches a ;alrly high tempergture vhich furthers the
multiplication of bhacteria existing in the tap woters It is therefore
evident that the diffcrent storage time accounts for %uc great variation in
pollution together with the dlfferencc in the oollutlor of the storage

containerse. I i
" ll‘

f

Water taken from the taps revealed also a high varlety of pollution
ranging from 8 - 1,000 colonies. However the averareinumber of colonies
was found to be relu ively Iow (between 32 and 62 colonies per 100 milli~
litres If this iscompared to the three samples taken'at the source it
can be seen that obviously the sedimentation tanks hate a positive effect
on reducing the coll~contam1nat10n. In all three sanples from the river
between 500 and 1,000 colonles per 100 millilitres of’ Water were counted.

It therefore can be seen that proportionally very high contamination
was found in samples of the“waeh-out water. All ten sanples taken revealed
a contamination rate of more than 2,000 colonies per 100 millilitres of
water. An even higher contamlnatlon rate was found in water frox wash-outs
stored at home., -All 15 aqplcs had pollution rates of over 204000 colonies
per 100 millilitres of wateér. The Iringa town supply showed no pollution
in threec samples and only very few coli=fcrms were found in three others.
However, the pollution is negllglble if compared with the Ismani supply.

DlSCUSolOP of Public health Implications

It can be assumed that the Ismani pipeline sunplies a population of
20400C to 304000 people with drinking water. A reclatively high pollution
at the source ie slightly improved by initial sedimentation. However, the
wide range of coli=-contamination of fresh tap water is indicative of a
potentially high pollution under changing circuastencess a possible
infestation with Salmonella Typhii at the umprotected 1nlet.ZNgera River)
can easily lead to a typhold epidemic. A pipeline is not like a flowing
river where the water is cleaned by means of the sendy river bed, which acts
like a sand filter. The danger of an epidemic is also increased by the fact
that water hygiene is unknown to the population involved. Out of 14 heads
of houscholds interviewed only one insisted that the drinking weater of his
family is being boiled before consumption. As stated above, the high
contaoination ratc of household supplies fram tap water is duc to a number
of reasons; the most important of which is probably the long storage time
at relatlwolv high temperatures.

We also found out that it is a general bclief in the area that all tap
water is purified before it reaches the pecple. Hecdless to say the areas

of particular danver will be found surrounding the go=callcd washecuts.

Corresponding to our flndlngs are the diagnostic statistics of the
Ismeni: dispensary. Even if one assumes that diegnostic procedures at a
relatively low medical level are not sufficient for a clcar cut statistical
evaluation of discas e~pattern 5, it is strildng that 10. & of the 4286
patients atteanding during S ptember/October 1969 had cither diarrhoea,
dysentery,or o discase of the digestive systoem.

It ic likely, that during the rainy season the water will be contami-

nated to an cven higher degree. Ve would thercfore recommend that measurcs
he talren to rmn+on+ the pop ation nf Tameni from the denser ol a hlghly
polluted woter supPlye Lt would be imperative to run the water through a
filter systen before it reaches the consumer in order to kecep the bacterio-

logical contamination low at|the outletss
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A concentrated effort should be made by Rural Development Workers and
Public Health Assistants to convince the people that "water is not clean
Jjust beceausge it comes out of a piped" They must carry the message to the
people that beiling drinking water is important. It is also recommended that
part of the money allocated for extension of the present water system should
be used for the hygienic protection of the existing source. :

It is sound policy to provide as meny of the rural people as possible
with water; before one can think of supplying clcan water. However, the
situation of Ismani rmst be viewed differently from the public health point
of view because of the magnitude of the projecct being plamned.' Hazards from
the public health aspects are of a different dimension when a population of
20,000 to 304000 people is supplied with water from one source as agalnst a
borehole whlch is utilised by some hundred people.

Summagx

During November 1969 a bacteriological survey was carried out on . the
Ismani (Iringa Region) water supply. Seventy-six samples were taken from 19
different sourcess These included samples from the source (river), fresh
water taps, wash-outs, and samples of water stored in the homes of the”
population for different periods of tlme.

4 Por the assessment, the ENDO—agar method for total coli~count was
employed. The lowest contamination was found in fresh water taken from the
taps. Very high pollution rates were seen in samples from storage containers

when the water was takcn Irom so-called wash-outs.

It is recommended that measures for filtration be taken when the second
stage of the expansion of the present water system ic carried oute A
concentrated effort in the health education field should be made to convince
the population of the grea that tap water is not automatically clean and that
drinking water has to be boiled under the present condi®ions of the Ismani
supply.  Only in this way will onc be .2able to avoid the pending danger of a
larger scale epidemic of one or the other water borne diseases.

Referencess:

(1) Geldreichy E. E., Clark, H. F., Huff, C. B., Best; Lois C.,"Pecal-

Coliform Orgarmism Medium for the Hembrane Filter Technique,' Jcurnal,
AWWA g 57322 (1965)

(2) Bradleyy; De Jey Brurwon, P, "Predicting the Epidemiologieal Effects of

Changing- Vater Sources, Part I. A Quantitative Approach, Bast African
Medical Journal, 45:5 Z1968).

(3) Peldman, D persornal communication (1969).

(4) Ilzillipore Corporation, liicrobiclogioal Analfsis of Water., Application
Report AR-8l, pe Tey Bedford, Massachusetts, USh, (1969).
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ﬂATER QUALITY STANDARDS I TANZANIA

by P, J. Modagd
4 S
Chemical end Bac¢terioiogical Exaainatio

=

‘The quality of most waters in Tanzania joday is judged from the

chemical analysis pcint of view only. #&#rom some experience, this
Laboratory believes in the cerrelation pf chemical and bacteriologicel
examinations of waters so much that it fis thought on opinion should
never be expressed on the purity of \-:a.‘cﬁer, nowever agreectle the ..
regults of the chemicel enalyses, without e knowledge of its
bacteriology. "In fact, for supplies whese orxigin and history are
well known, theé routine control of purifty should be maintained by
bacteriological investigations, with on13 coeaanional chomical
examination checks for special purposm, 8.8, concoming treatment.
Report of the combinci chemical and bacteriological tests should
then teken the following forms:— '

vSee the Form C.L.7, entitled Water Analysis Report, u,ppended. ‘herewith.

Pa.rtlcula.rs to be Supplied with B gles .

An 'insight into the history of the wa+;.er sarple and its source often
agsigts the authority concermed with regcommending oxr condemning
waters in this difficuvlt task. Indeed gthe purpose of the cumbersome

exercise of analysing “hese waters may pe defeated or made unnecessarjly

difficult, in the absence of detailed information concerning the
water sample. From some experience, the Ministry of Health may soon
introduce a C.L.8 Fernm cutitled Water Anelysis Regucst, similar to
the ones appended herewith, at the back of which will be printed
detailed instructions of how to collect and submit water samples.
These forms should be duely fi- -c..i by every sende of & water sample
and sent along with iy, upon roc.ipt of which, thrs Leboratory hopes
to be in a better position to g:Lve a moere balanced report of the
water in question; and perhaps this nay give rise to less cunderma-
tions of water sources most of which ure indisvensable.

Beaasi

Later Standards used in Tanzanig

;
These are based on the "International Standards for Drinking Water™,
published by the World Healith Organigation, in 1950, with minor

modification and e,dul“ur, a5 seen in the attachizd iist entitled

"Water Specification:™: It is my perscnal belief that lowering of
these Standards furti: - then this, mayibe difficult and hazardous;

and if necessary, these should be lowered becausc of some substans~’
tial proof of the haimlegsness of lowering them, rether thar
principally to save a little more money which should be used for

“small rural water treatment systems. A glance abt the '™ater Supply

for Rural Areas and Small Teopmunitiex published by the World Health
Organisation, in 1959, and other sources of literature would be well.
worth the time of anyone who wishees to serutinisc qua 11“}; standards
for yoral or any dthexr watsrs, wi_th intent to modi % them,

Need for and “ba‘c.mf of rmore_and ne r Water An%&bg;cal Facilitieg

Granted that chtez;a.log"y aust be paxt end naxcel o any decent water
quality control cystem e water analyst.noy caxre to adept, prould
possessors of the latest Jiterature of this subject may be awarc
of the Millipo *e Filter nethod of microbiological analyses of

b '
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liquids and gases. Viith a Ficld Monitor comprising a complete
microkit for sampling and c¢ulturing the collected bacteria, as
well es a porteble. incubator, ¢ senitarian can perform all, if
necessary, or most of the bacteriologicel analyses of his water
in the field. I am given to understand that the price of such

e complete microkit ranges from Shs. 3000/= to about Shs. 4000/=,
and each test costing approximately Shs. 4/= for cxpendables cic.,
and relatively little knowhow, to operate. I wuld strongly
recomnend equipping say all the Regional Health Officoxrs wiih
such portable kits with which to test microbiologically ruual
waters which are otherwise impossible to transport “under ice .
so that they reach the Dar es Salaam Bacteriological Laboratory
within 24 hours of bsing taken." : :

A small mini Leboretory comyrising.ons cumclouwn poos +wicl 2_tucini-
cians in every Regionel Hospital should also be set up to cater
for the more urgent chemical analyses of waters intended for use
by the ever gcrowing Ujamee Villages, National Service and T.P.D.F.
Camns ete. Assuming each Regional Medical Officer couléd spexe

requisite reagente for the analyses, the Government -would .need

only to rccruit cnd pay salaries of these two ¢x Poima IV technicians,
who after s cregh programme of training here, mey regiudre about

Shs. 500/= per month; cach i.c. £600 for two teohnicions per year.

Such schemes, includins the training of technicians could be
completed within one month of obtaining the funds, foxr the
equirment, and rooms in Regionel Hospitals, Once started, such
schemes would cut down the cnormous money and men hours spent

in transporting water samplcae to Dexr es Salaan for cherical analysis
and those few oceasional ongs which come by air for bacteriological
analyses. '

An imrortant and indispenseble commodity like water surely warrents
en cxpenditure of about £3000 per anmwva per Region.
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Bactoriological Exanination
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(a)h in 1 day at 37°C S TR T
(b) in 3 days at 25°C O
Coli-aerogenes M., P.N. per 100 ml.
Bscherichia Coli, I.M.P.N. per 100 ml. :

Clostridium welchii in 100 mi./10 ml.
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WATER ANALYSIS REQUEST
Telesrams: CHEMLAB Govermnent Chemical Laboratory
Telephones 22055 » A P.0, ox 164

0 Selan
~In reply please quote: Dar es Selawn.

Rof. }IOO 900 060600000600
PLIASE COMPLETE AND FO:WARD WITH SLMPLES TO THE LAJORATCRY

1. Add¢usc of SITE 2ecsceneccccascsssooscscscoosossscsscsssescososncocsosannes
2, Populatlon Suppll°s with water:-
(a) Totel L L TRETTRPTPREXTRPRTEL
(b) Children UNdeT 5 YOAYS sueecerescosssesossrnncocassnnnasenannaseesosans
S Point and ‘depths at which the sample was t8KEN ceeececrocscccccsccnsssssnes

4. Uhether dlrect from the main or vie L e
mtemedlate storage taIlks l.ﬂﬂﬁU.00090.0‘.0’;D‘...0...00'..0.0...0.'..".

R

5e Souroes of Vater:—

*(a) If not permanent, state what seasons water is

evailable secaeecececccorssscocccacsscoevocessacsssoosonenonocasesces

*(b) Public Supplys
- Nene of water AUthority cecsececccceosscocssccossassscssccssnsnssosceces

*(c) River Supply:
(1) Nane and condition Of the TAVET eesececescacccecoscescccscsoness

e

end distance fron source of iNtake seccevesscscsscossccccssccsss

(ii) Whether sewage or other animal polution above the intake
ls lmom to contmt\z ol1u.'o.ol0'....'..0'..0.0.........0.....

*(4) Sprlng Supplicg:
(i) Nature end conditions of collecting tank is Provided sececececss
(i1) Nature of weter beering stratun ........;;,..,of....,...........
*(e) Wéll and-borehole Sﬁp_v plicss
(1) Diencter and depth OF Well eeeveesensesccocescsosnnnnnnncnsonnes
and approxinate aZe cccecccsccesccessoscseesesvoenossrcsscssssoco
(ii) Whether covered and bricked above ground 1eVel .esccsoeccoscssss
(iii) Whether puap is Provided ceeccoeocosscoscssesccccecosesnocscosccass
" (iv) Depth end condition OFf LiNINE eoesooseesseosscsesessoonssancasss
(v) Nature of soil and weter bearing Stratud ceceececesccocrseseases
(vi) Whethor recently disturbed cesseeevoesscescscsssscsososscssasnes
(vii) Distance from nearby dreins, cesspools, end other sources
Of POLULION coecececsssscescesassssssabossnstssscsscancoascancosess
#(£) Pondss )
§ : (i) Dicncter and depth of pond ond EPTOXINOLE BHC ese scovesessenes

l (ii) Noture of so0il surrounding it .sececoeccescoescossccsanssssosnss
(iii) lqatl-lre alld O:Ctent Of liIliIlg QA 0 0 250 00 0 %2 06 9 08 O PO OSSOSO QGO Oe s ee s s
(iv) VWhether used for other purposecs e.g. swinming,

W&S‘Ilingg etC. oo.o.o.coc.ooo.ooo.oo.o.oo.oooloo‘o-..o...oco..oc..

* Complete mly where epplicable.




Forz: C.L.8 (con&inued}

13
;,

6. Variations in appearence, pdour, or taste cf water;at different
timeég c.g. after hcavy rginfall ,.ge..,,,g.......;....,.............
7. Datc of 1ast TINFAL1L vceloecersracocoscosscsssoeshrossscressacsessos
8. Type, size and condition of:- .
’ LI

(a) Maj.ns and SerViCGS oonloooooooaoocnoo.;‘o...’o.0{’...0.0.000..000.'00

> g

(b) Storage tB.nkS Qooco....'bobu.b°.0.0.ﬂ'....0?'0;’]0..0.0..0.:,.'?0...
9. Dotailed of any treatment given to the supply at site, eg. Filtration,
emormationg etCO ooooouaovoe.ooooooonoo'olo..ooz.o..000-‘0....00.0

105 RO&SOH fO’” Senplmg 9080006060000 0000893800083009800680600680C03¢60000O0OCGOIIOCRTDOEY

'11. Is the water at present used for drlnklng cececcetecevecsecesssancss

1'20'-_‘AI'W ﬁ]rther mfomatlon ..OIOOODQC...0..OQOOD..ODOCOOIOOOOOG.COQOQOOC
13. Datec and time of saxpling and nane, rank and address of senpling
Officer ..0050.'000000000000'#OOOOOO.IIO"OIIDOGO'.'E’?’O.C.O»..Oﬂ003000.0'00

14. " Diagren of site. Show drainage and fall of leond (Not requ;red for
 M“an Public Snpplles)

17. Jlnalyses required (if less or more théﬁ?whgt C.L.7 forms indicates)

QB 09 008008000000 00E@0E8000000098000000@®A3000R00C0QCECSSBCEEICEEIONCOENSEICESIEGRCECROIPINOSINCEOIOTEOTS

ie000eceete00ess000CeEsOOLOON
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Back of Form C. L, 8
Mm:.stry of Health end uOCJ.al Welfa.re
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Government Chem.cal Laboratory

e d
georne b

Telegrrs: *CHRMLAB -~ =%’

- Teléphonei 22055 L0 U7t o . Bs 0. Box 164 °

|.°. RS ST 1O R ])g;p es Salaam. N
In reply please quote.

. L Ref No. sesesesces e e b . :‘d bf “‘:'i; ..---~ ‘-‘.“’—‘k‘f*-':i::v“*

. DIRECTIONS FOR THE COLLECTION OF SAMFLE OF DRINKING
WATER FOR ANALYSIS | . ..o o oo

he e A Lk Toasd
e e R T T W d s Namaseme

Please note tha.t.

(a) It' lS essentlal thza.t samples “for both chemical and bactenolog:.ca.l
examinatlon a.re ta.ken at about the seme t:l.me ﬁ:om ea.ch samplmg
pos:Ltlon. )

g - oyt J”r Sl : .6'
N r.\“ P B - ‘ - ! .

“EB) e foliowmg prbcedure féx collect::.ng these samples should be ;
w7 gbprictly ‘mdhered to, if the results of t}*r* *'c.na.lyses a.re to 'be
worth the paper they are written on."

(c) All samples should be collected and forwarded to this La.bora.tory
.., 88 soon as pract:.cable. _ . .

(d) The container of the box holdJ.no the samples for bactern.ologlcal
examination should be packed with ice (appromately 14 1bs.)
“within' four’ hours of " sampl::.ng. This precaut:.on reduces the
multiplication of ‘bacteria present at the t:.me of samplmg, during
transit to the Laboratory.: ‘ ” "

. .3: ¥ ARy TR s 5

(e) l.'i“Aécomp\B-n;Y each bottle with a S,ecﬁ'r.é 15'139.,1: of the typeshow'n belows

WATER SaMPLE

4t s

. Submltted for aoaoo.o-OQ!O00.00n...'.;'n.;gooexamlnatlon
by @008 P00 0000008080800 00 0000000000000 0a000%a0080¢00000000

Qf .a‘-o‘loooo.J.o’.oooottoo.o....’.oo'..‘.o.

taken from ‘o.'oo00000000000000009 "~—.w*‘-w‘

(S ENENN XN ! -00001“'
(‘ ; E pob..-oc‘o-oncnov-op'o.obioco...-ooooooooococ

cosovssee
e T

at ..-......am/pm. A‘On..on-0.000..'00'01600006-00.190000
BN - i 20 0 B deeedniaiedesessesene O

by.......locoooooaaoon.oo‘o0.0.o.-cvoo...o.o...ooooo.o.t

(f) - Sapples ;intended: for dissolved oxygen determination should be
. collected in a naxrrow necked bottle with a well i‘lttmg ground
. glass etopper to avo:.d aerial oxyszen contam.mat:.on.

(g) Samples mtcn: od- for residual Chlorine detemmtlon should be in
a dark ground stoppered bottle in oxder to stop the chlor;me from
reach.mg the dJ.rect llght. : R L Tt

‘o
R R AR R &

1. SAI@LES ’"‘OR CHEMICAL EXAMII\TATION

o Collect at least 2 11tms (0 44 @llons) in. the la.rge W:anhester Quart
. ' bottle aupplled. L . _

D:Lrectlons H

(l) Before collecting the sample, rinse the bottle three times with
. 'the water, and then fill it to the brim end stopper it tightly.
This is especially imporiant for samplcs intended for Tigsolved
oxygen determination, which requirc no contact with atmospheric

air after sampling.
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2. SAMPLES FOR BACTERTOLOGICAL  EXAMINATION

- L . AN Di PR L \J‘
_ (2) Remova.the stopper, hold.mg lt wlth tlm. f' TS .onl'y ‘tnd
ke @ound or a.llowed to touch a:nytm.ng .
£3), . Hold, the “pen bottle swey from breath and do not sllov fhe | -

A )
Ol

(2) Samoizs from a tap or pump Allow weter to flow to westc for o few
_.mJ.rutes, to clear stegnant water lying in the service pipes.
‘Then ' fill the bottle, directly from the pump or tap allowmg’jl{
the water to overflow 2 or 3 times its volume, and then S
stopper it gecurely.

RS S Rt

i

(3) Semple from e tenk, well or & streem: Fill the botfle by
ploughing its neck well below the suxrfece, or use afrizcn t a4
dipper, if necessary. Take sxtra care to avoid dra{ ¢ ater
from the surface: or disturbing: send ot sefiment-atstbetbstton.

iox sansll
¢, Gollect ot loast 100 mls.. (0,176 pints) in the sr:.all botg',tles PR
suppla.ed for. this purpose. The bottles ers cleen, ster.le, a.nd contdin
& 1ittle "Sbdiun Thicsulpbate solution’ ‘for heutralising chlorine which
would otherwise kill all bacteria which were present at the time of
collectn.on. The. empty sampling bottle should not, under any clrcumstances,
be opened unt:.l ‘the’ sample. is ta.ken. , Ai‘ter collection of sample, keep’
the bottle secursly stopp«.red, .m ice. _

i3 A IR L R e Mot I b *’ BN
H
D ionss
mctm' selold ot Falraaer i t e WIE
fen , i s wdS {0

(l) Ho1d the bottle in one hand with the f:.ngcrs a4 f‘.r" awa,,r from
Fonis i 208 neck as pOleble BT .

“neck- or mouth of the botile to' be toucked. 7 W

(4) F4ill the vottle, w:.thout rrnwlng in the menner described below
and repleace- the. etopper in the bottle securely. ' i:lix
(5) Sample» -ﬁ‘om ta,p. or. pump_ :. Clea.n the. inside. of. the. .tap oxr pmp
outlet. with a clean cloth. . Heat. the metal by burning a piece
of cotton wool sosked in methylated spirits so that it
becomes. unbearably. hot to .touch.. . Run or. pump waiter to  waste
for o few minutes. and then fill the bottle d_'!.rectly i‘*‘om
the tap or pump outlet.. : e B
f
{6) {Bample from & tenk or stream: --Invert the opened bottle: and
et gently push it under the surface, then . turn it so that the
bottle . can £ill, This prevents inclusion of surfece dust.
Turn the mouth of the bottle towerds the current, or if none
E ex:z.sts push the bottle gently forwa.rd under the surfa.ce. :
(7) p e from 8 well- A pa.ll or can, thoroxghly wa&had, should
be attached to the existing rope or chain by a short length cf-
. wire, The pail and the wire. ghould be sterilided by heeting
both inside and outside wlth\a blow 1amp. Lower the pail
SR 14 draw water, -and withdraw- it without touching the sides of
the well. Place the open sample bottle on a clean surfa.ce, :

aind £i1l &b L)J ’.)Uu_(..ul.d, Lie W&Lel‘ C&UI.LUU.B.LY from 'Glle pd..u.. .

. i
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MINISTRY OF HEALT: D SOCIAL WELFAD::

Chemical Labopatory Denartmﬂnt
P. 0, Box 164
Dex es jalaan -

e

TANZANTIA WATER QUALITY STANDARDS ot

BACTFITOLOGICAL QUALITY

Ircated Vater: The coliform dersity should not exceed 10 11."1' (host
Probable Number) ’

Untrecated Yater: The coliform ¢ansity should not exceed 20 1N, If very
nuch more, treatment shculd be consideved.

-hiere neecssary, faecal streptocozei or anacrobic Siore-forming
organisms e.g. Cl. Welchii, should also be determined.

CHFi i{CAL AND PHYSICAL QUALITY:

Chemical gubstances affecting the watexr potability.

Permissible " Excessive
TOLE1 SOLAAS «ereesonnnneneesonsacsonnnn 500 mg/litre 1506 mg/litre
Tron (176) cevecoceccsccoassseoasscacse 0.3 mg/litre 1.0 mg/litre
Mengenese (MO) veeeeceeceocsooosssens 0.1 mg/litre 0.5 mg/litre
Coppel (CU) ceeeveeevocncesssasascon 1.0 rg/litre 1.5 mg/litre
Zine (Zn0) eeeeeecovecosoacsseccscacss 5.0 mg/litre 15.0 ng/litre’
Calcitm (C2) cevoeseavscacssccencocss  75.0 mg/litre 200.0 mg/litre
Macnosium (Mg) eevvvesesssocanscoess 50,0 mg/litre . 150.0 mg/li re
Sulphate (504) ceovesesesssoncecenens 200.0 mg/litre 400.0 ng/litre
Chloide (C1) veeevevooeensosenssasss 200.0 mg/litre 600.0 mg/litre
g + Sodium Sulphate .eeeeoevocsseess 500.0 mg/litre 1000.C mg/litre
Phcnolic Substances (as Phenol) ..... 0.C01 mg/litre 0,002 ng/litre

Phenolpnthalein

Allia,linity (as CaCOB) o-o.to-o.ooo-oeo.oootoooooo.ollool.o.oo 105 mé/litre
+ 0./ times
total alicalinity

Total alizalinity produceld »y chemical treatment .ocecesaeeso’d mg/iitre (as Calo

I‘I‘CO C]ﬂ-orj—rle 0 00 @000 0® 60060 600 ¢D0 6000000900 00QEOO0QSGO0A D S0 1.0 my]-itro
Frec Cloroamine secseecsossoessssccoscssoscansssscosocsosnse 2.0 mg/litre

Totall -"dn,’cs (al) Ca’COB) B 9 0L 0090000 GO OSSO0 60 QeSEN ¢SO eewn o0 35000 m‘/litre
Permangannte Value (oxygen absorbed) R SRR L 4.0 mg/litre

Toxic Substances:

Maximum allowanle concentration

AI'SQniC, as AS © 008 ® 000000 00CeedePeeesOsssOstseocareonstoe O.ng/li‘tI‘C
Lead., as Pb © @ 800 @0 00O OO QLS SNOSPIOSSSOONIOOOIOENON e ‘Jvl mg/litre

Cy@.n.id@ as CN © " en8 00008070 e00Ce00s0 T8O EVOUSEEOOEEES RO (o L m\g‘/litr\)
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WATER RESOURCES AND BILHARZIASIS TRANSIISSION IN THE MISUNGWI
AREA, MWAKZA DISTRICT, NORTH-WEST TANZANIA1

by FeSe licCldlough, V.M. Eyakuse, J. ¥sinde, and H, Hditi
INTRODUCTION

Tt hos often been stated that bilharziasis is a "man~-
made' disease and the role of irrigation has been given,
perhaps excessive, prominernce as the villain of the piece.

At Misungwi (see Map I) where there are at present no major
irrigation schemes, bilharziasis is very clearly a disease
exacerbated by man's activities, in that transmission is
incurred in such waterbodies as dams, ponds, furrows and

rice fields made by the local populace. Originally the
potential snail hosts at Misungwi were restricted to such truly
natural habitats as streams, seepage pools and swamps. Later,
when new habitats became available the snails colonizéd then.,

Bllhar21asis is certalnly a disease the spread of Which
is promoted by man, but the critical point is that it is the
Wate£~use hablts, rather than the waterbodles (whether they
transmlsslon takes place. It is, for example, often forgotten
that the potential snail hosts are quite harmless if the
schistosome miracidia do not reach them by way of mankind's
unsanitary habits., Similarly, it is too frequently overlooked
that the molluscan intermediate hosts play a passive, inadvertent
role in the schistosome life-cycle. Such inaccurate terms as
"snail fever" tend, of course, to perpetuate this misconception,
in the lay mind at least. It is surprising, therefore, that
while water-usage habits play an important, even'critical role,
in the transmission of bilharziasis, tire results of both
quantitative and/or qualitative observations on this key topic
are largely lacking. There is no doubt that of all the phases
of the schistosome cycle that between man and the snail host
is the least understood. Perhaps the main reason for this

~omission 'is that staff working on bilharziasis problems have

not been traoined in community research methods which require
a sound knowledge of both sociology and the principles of
statistics, ’

The preliminary observations, described in this papelXly
on the relationship between the water resources and the
transmission of bilharziasis at Misungwi have been made in
connection with the programme of the bilharziasis pilot contral
project (Tanzania~39) initiated in mid-1967.

-

lThis is a reprint from Zast African jiedical Journal,
VOl.. 45, ITOQ 5.
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The project area

The project ares (Map 1) conprises about 65 sq, miles
around the settlement of Misungwi, situated about 30 miles

south of Mwanza, This area is regarded as being representative
of much of Sukumaland; it is rural in character and supports

a scattered population now estimated at 11,146,

' The major physical and cultural features of Sukumaland
have been described by Rouwe (1949) and Malcolm (1953), while
the water resources, with special attention to irrigation
potential, have been detailed by Gibb (1956).

-Although surveys of the overall prevalence of
bilharziasis in random samples of the population at Misungwi
have not yet been carried out, the prevalence of urinary

bilharziasis in local schoolchildren is over 80 per cent and
transmission is believed to be incurred in small, often
temporary, man-made waterbodies. There is recent evidence
that intestinal bilharziasis is also endemic, but its
prevalence, relative to that of S, haematobium, is probably
very lowe The medical and public health importance of
bilharziasis in the Bukumbi area, immediately to the north of
Misungwl, has been fully dealt with by Forsyth and Bradley
(1966) ana at Usagara village by Jordan (1961), where the
major factors in the transmission of S.haematobium have been
extensively investigated by Webbe (1962). :

OBSERVATIONS AND DISCUSSION
The‘types and 1dcation of the waterbodies at Misungwi

A polyvalent survey is being carried out in the project

area in order (a) to locate, describe and measure the sites of
rotential transm1ss1on, (b) to determine the presence or
apparent absence of the snail hosts in the Waterbodleo, ( ) to

record the water-use and numaber of dwellings a35001ated‘w1th
the habitats, {d) to plan possible control procedures and (e) to

record the boundaries of the sub-administrative areas., To date
about & third of the cntire project ares has been surveyed,
mainly during the dry season, but also, for comparison, under
rainy season conditions. The main categories of waterbody in the
area surveyed are: flood plain, dam, seepzge pool, pond,
drinking pond, stream, residual pool, furrow and bundcd (usually
rice) field. During the dry season (June-October) it is
estinated that there are at least 20 habitats per sq. mile, of -
which 72 per cent are ponds and drinking ponds-(42 per cent and
30 per cent regpectlvely) while the remaining categories of
habitat each comprise less thar ten per cent of the total ‘
number of waterbodies. During the rainy season, however, it
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is calculated that tnere are at least 50 habitats per sqe.

mile of which 48 per cent are ponds and drinking ponds
(31 and 17 per cent respectively) and 39 per cent are
bunded rice fields and furrows (23 and 16 per cent

respectively). The considerable proportional increase in

the number of rice fields and furrows during the rainy

season assumes greater significance when, firstly, it is
realized that our categorization is based on "blocks" of rice
fleldu, in each of which there may be from five to 50
individual rice fields. Secondly, as will be nmentioned later,
there is now strong evidence to show that rice fields and
furrows are the most favoured habitats of Bulinus (Physopsis)
nasutus, principal snail host of S,haematobium in Sukumaland.

If it is assuned that the area surveyed is
representative of the project area, it can then be predicted
that there are well over 3,000 waterbodies in the project area,

of which more than 50 per cent will be pos1tive for the snail

hosts of 8. haematoblum.

It is estimated that the ratio of houses to habitats

in the area surveyed is about I:I. As ponds, including those
for drinking, account for about half of the total number- of
habitats, an attempt was made to nmeasure them. The average
cubic capacity of 143 ponds (see Fig, I) is 368 cu.ft., but the
majority are less than 200 cu., £t. in cepacity. As indicated
also in Fig, I, about 50 per cent of all ponds are 200 cu, ft.

or less, about 40 per cent are between 200 and 1,000 cu. fte
and only about ten per cent are more than 1,000 cu..ft. Our
present results also show. that about half of the .ponds are
likely to dry up during. the .long dry season, June~Qctober,
the drinking ponds, however, are much more permanent and
probably less than ten per cent of them dry out during a
normal dry season.

The locaetion of the waterbodies follows a cons1gtent
pattern as- shown in the d"agrammatlc cross-section of a. j"';;
typlca 'Qhallow valley ( ig. 2) During the dry scason almoct
all of the waterbodies are located on the middle and- -uppor
slopes of the valley; during the wet season those are
supplenented by vast nunbers of rice ficlds, many of which
arc then located at the bottom of the valleys. The potential
bilharziasis transmission sites therefore occur, particularly
during tne ‘dry seas ony -“in-a-conparatively small proportion
of the overall surfacc arca. The location Qf the watsrbodics
is, of course, governed by the gecology of the area,
particularly the soil catena, which in turn influecnces the
agricultural practices and thc water-usage pattcrns of
the people. The classification of the Uswicuma soils (sce
Rounce, 1949) is complex, but from the viewpoint of the
potential bilharziasis transmission sites the following soil
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types play a doninarnt role. In the middlefand upper
slones the presence of waterbodies ia asso?iated with
ilag. type scils which support crops well guring the dry
season and in which rice nay be cultivated when tnis soil
occurs in seepage arcas. To a lesser exteht the water—
bodies are also located in itagolo soil which is .a shallow
sandy clay loan belonging to tle Lard-pan group and in
which sweet potatoes and rice niay be cultijated. In the
floor of the valley, apart fron the seasonél streans and
residual pools, the mbusa (heavy black or grey clay) soils,
because they are frequently calcareous andiare of slow
permeability and because they receive excess water fron
the surrounding higher londs during the rains, can provide
waterbodies (mainly bunded fields) ideally suited to the
naintenance of the snail hosts. The inportance, however,
of these waterbodies as transmission sites of bilharziasis
is equivocal and this subject will be discussel later.

The pfesence of apparent absence of the snail hosts in the
‘different types of waterbody at Misungwi.

During the dry season, 362 potential transnissicn sites
were recorded and classified in the area surveyed. ° The
presence or apparent abscnce of the snail hosts in the
different categories of waterbody is shown in Tables 1 and 2,
Bulinus (P.) nasutus was Found in 48 per cernt of the habitats
recorded and this species is undcubtedly the nost widespread
of the potential snail hosts of S. haenatcbiun in the Misungwi
area where it is nost commenly found in rice fields, furrows
and seepage pocls, : - :

This snzil species was also found in 56 per cent of
he dans, 45 per cent of the ponds and 31 per cent of the
drinking ponds (Table 2). B. (P.) africanus, which likewise
is a proven snail host of 5, haenatobiun, was found in only
four habitats, two dans and two large residual pools in the
Misungwi strean., B, (P.) coulboisi is also relatively rere
and was fourd in only four habitats all of which were——
probably significantly--dazs; there is nountinz evidence
that this species is resistant tc local strains of
S. haenatobium, Biomphalaria pfeifferi, a snail host of
S. mansoni, is surprisingly comzon and widespread in the area
surveyed and was recorded in 12 per cent of the habitats.
B, nfeifferi seemns to favour the sanc types of habitat as
those proferred by B. (P.) nasutus (see Table 1) and fron
the ecological viewpoint these twe species have nuch in
comxion, though the latter has obvicusly evolved further
towards an anphibious node of life., The distribution of
Lymnaea natalensis was also recorded and it appears——
lake 3, (P.) africanus and Be(B.) coulboisi-~ to prefer
large, nostly pernmenent, waterbodies,

"‘
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Table . 1

Showing presence or apparent absence of snail specles in different types of habitat in part (about one-thlrd)
of the Misungwi arca surveyed duxing the dry season -

|..-__ S = =

iTypes of ioé.iftﬁ B, (Physopsis) B. (PhYSOPSiS) | B (Bulinus) . .| Biomphalaria : Lyﬁnaea

| habitat* r:c;rgc; nasutus africanus coulboisi pfeifferl natalensis

} ' Tound % Found % Found % Found % ] Found

| , .

| . . P

'Dams ("hafirs") 31. 17 54,8 ] 2. 6 4 13 6 19 3

| : BT B |

| - i e

lPonds 137 65 4745 L= - - S - 11 .8 2

gDrinking ponds 98 29 29.6 | - o~ = Pl - 1 - : 8 a 2

| ' P - j

( . .

dRice fields 20 18 90 ] - - - - : 1 5 -

i -

i . .. , A ,

HDitches/furrows 40 23 5745 ° ~ .- - - 12 30 2

i : ' - ‘ ' ' .
HSecpage pools 6 5 83 4 - A - - | - 1 ’ 16.7 1 1
ﬁu-;_________~_—___*; ______________ F=———— s —— - — e : e
imotal 332 157 47 2 046 4 1 39 12 10

|

”=== ______________ === = et - -

*Residual pools in stream beds and dried up habitats not included,



Showing the presence or apparenf absence of Bélinus (Physopsis)
nasutus in different types of habitat in partﬁ(about a third) of
the Misungwi area surveyed during the dry season.

No. of habitats [Wo.of habi%ats ,
pbserved in which Bj(Physopsis)|Percentage
nosutus were found

' Type of habitat

Dems("hafirs") | 32 17% | 56
. Ponds ] 1s2 68 . - 45
Drinking ponds 112 ; 35 . 39
Rice fields, ditches, o y
furrows,seepage pools. 66 56 - 85
_ Total 362 : 176 48
* 3. of the dams contain B.gB,) coulboisi alones
2 of the dams contain B,(Physopsis) africanus alone.
5 of the dans contain Biomphalaria pfeifferi in
conjunction with B, (Physopsis)nasutus.
den contains Biomphalaria pfeifferi alone.

-t

During the rainy season, apart from the very considerable
increase in the number of habitats, it is of interest and probably
significant that the pcrcentaée of the differcnt categorics of new
habitat positive for B, (p. ) nasutus closely approximates that
recorded during the dry season (rable 3), This finding further
confirms that rice fields, furrows, and seecpage areas are the most
favoured habitats for B. (P ) nasutus, In the MlsungW1 area this
species is much less commonly found in dams, ponds and.drinking
ponds, though the former two categories may well.be -the most
important sites of transmission of S,haematobium as they are more
frequently used by the people in a manner conduc1ve to the spread

of vesical bllhar21381s.

Water-use activities at Misungwi

Somne preliminary informaetion on water-use activities in the
project area has been collected and cacn be sunnarized as follows:

Bathing and washihg

These actiVities are carricd out either ingide or outside the
waterbodye. The location of large stones, especially used in
connection with these activities, usually provides an indication
of the intimacy of contact with the water and thus to pollution and
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Table 3

sion sites)
ntative

Comparison of nunber of habitats (potential transnj
recorded during the dry and rainy seasons in repre

areas at Misungwi, K4

Type of habitat
Dan {Pond |Drinking| Bunded ’ Secepage
L pond Fiel@érFurrow  pool
No.of habitats
recorded during dry . i
season 12 26 29 3 37 16 1
Pergentage of dry 5
season habitats Ny
positive for Bulinus : ¥
(Physopsis) nasutus 40 53 C 25 80 ] 179 -
No.of new habitats ?g
recorded during rainy §
season 1 42 g* 48 % 20 1
- Percentage of new %
habitats positive %
for B.(P.)nasutus - | 48 22 8 | 9 . -

* 2 of the drinking ponds were newly dug, (i.e;, after the dry
season Survey).

bilharziasis transmission. These activities are carried out

nostly in gmall ponds, less commonly in the other types of water—
body. Frequently, shallow, temporary ponds arc dug near the houses
for use as washing and bathing sites during the rainy seasons.
Cattle are often watered at the sites used for washing and ,
bathing. Thesc waterbodies are not used for drinking. If they.

are deep and free of emergent vegetation, they can also be used. for
swinming, '

Drinking

The drinking water supply is taken fron special ponds w ick,
if close to other waterbodies, are sited aobove them. Though tia
water in the drinking ponds appears no more clean than that in
other waterbodies, every attempt is nmade to prevent overt human, )
or aninal pollution. The drinking watcr supply can be used for
washing end bathing, but in that casec such activitics are .
conduc®ed outside the watcrbody. During the dry season the pend
used for drinking may be a considerable distence from the dwellings,
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During the wet season, however, ponds close t¢ the houses
nay be rescrved for drinking. It is bolievedéthat drinking
ponds are of relatively little importance as transmission
sites, even though they may often harbour thc§snail hosts.
If pollution of drinking ponds docs occur, itfis the children
who are most likely to be responsible. Thereiis soue evidence
that drinking ponds nay sonmetines be abandoned for a variciy
of rcasons and their transmission potential i then altered,
Swinming :
Jd

For obvious reasons swimning most often takes place
during the hot season in dams and deeper ponds which are
relatlvely free of surface vegctation. This activity appears
to be mostly restricted to children who may travel a nile or

" more to swim in a favourite waterbody. It also seens that

children will spend a longer timec swimming than adults, who
usually only enter the water for a short time before soaping
their bodics at the side of the habitat. Groups of adults
may imnerse themselves; especially after work, in the early

.. afternoon and during the nillet-beating scason (May to July)

in order to get rid of the duste Millci-beating is a comnunal
activity reserved for nales., Swinming is undoubtedly of
major inportance in S. haenatobiun transmission because (a) is

__stinulates urination and (b) egg outnut is hl"hest in chlldren

who swin much nore than do adults.
Cattle wa terlng

A1l types of waterbody, except drinking pdnds, are
used for this purpose, cspecially in the wet season.
However, dams and large ponds are the main centres for cattle
watering and the stock may be herded to scveral waterbodies
during the course of one day.

Sisal and gourd soaking

These activities are less common and usually take
place in small ponds, often seepage pools, but the edges of

large pornds can also be uscd for this purpose.

Irrigation

Shambas (small plots) of sweet potato, cassava, sugar
cane, bananas, etc. are usually located in sccpage areas and
are often irrigated from a pond. The watcrlégged furrows are

a favourite site for snail breeding and.irregular transmission
may occur in then,

-
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Rice. culture

As shown in Fig. 2, the rice ficlds are located either
in the floor of the valldys or in the middle and upper'slopes
of the valleys in arenms of prorounced secpage. The relation-
ship between rice culture and bilharzissis bransmission is
unknown and it is hoped %o stuly $hie aspect in the future.

Brick-making

. The ponds made for this purpose occur close to the
houses, often inside the bomas. Taey arc invariably
temporary, but may harbour the snail hosts. They are seldon
"“filled in and nmay be used for bathing ond washing in the wet
season. ‘ ’ oo

Cleaning out of waterbodies

Sone larger ponds, dams and especially drinking ponds
are periodically cleared of vegetation and also deepened. This
-activity is carried out in order %o make the water more ]
attractive for swimning and drinking ond tgkes place mostly
when there is water in the habitat. The nore frequent
cleaning of the drihking ponds may be a-reason why fewer
of them seen to harbour the snail hosts (sec.Table.1), While
a few families, or even 2o single one, are responsible for .
keeping drinking ponds freec of vegetation, the cleaning out
of the dems is carried out, sometimes Znnuzlly, by the -
Kisumba* at the request of the headnan of the local area,

Both drinking ponds and dans are cleaned out when they are
relatively full of water, There is some reason to believe
that if the entire surface inch of soil could be carcefully
renoved from temporary ponds, as soon as they have become dry,
a considerable neasure of snail coptro;~could'then‘be achiceved,

Waterbodies in relation to the spread and control of
bilharziagis at Misungwi

In view of the large number ond wide variety of
habitats at Misungwi therc is need to try to locate the sites
of transmission as accurately as possible prior to the
implenentation of control measuress ALl previous investigotions
in the Mwangza District have indicated thot transmission is

B

*A so ciety of young, male adults whio carry out communal ,work

ot the request of the headmen of their arca.  The Kisumba society
is of ancient origin auong the Wasukuma. This society moy prove
useful when environment control ncasurcs are being implemented

ot Misungwi,
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 hosts corresponds to the end of the main rains jond the

" cent of samples of more than 200 snails were frequently found

|

. ;
incurred in small seasonal ponds or pools and that peak
trensmission, aos juldged by the infection rate #n the snail

period immediately afterwards, f.ce April~Augu%t (Webbe

1962, Webbe and Jordan 1966). Apart fron daps, ponds and/or
pools, it is not known to whot extcent other catfegories of
waterbody were studied., DMorecover, Webbe and Jgrdan (lqc.cit)
also state that "Most snails with S. heaematobiun were found
in June, July and August with naxinun nonthly infection rates
0f 1245, Te7 ond 1246 per cent respectively. High cercarial
infection rates Were found in individual foci and 50-80 per

infected", During the present dry season survey (July to
Septenber) at Misungwi very few snail hosts were found shedding
nommalian schistosome cercariac. As shown in Table 2, Bl(P.)
nasutus were found in 176 out of 362 habitats belonging to
different categories, Infected snalls of this species,-
however, were recorded in only eight of the 176 habitats

(four per cent) and out of 6,172 B.(P.) nasutus collected in
‘the area surveyed only 23 specimens (0.3 per cent) shedding
manmalian schistosome cercariae were recorded.. The significance,
if any, of the paucity of haobitats with infected snails and
the very low rate of inféection in the snoils collected at a
period when peak infection rates could be expected, requires
further study in view not only of its epidemiological.
inplications, but also because of its prospective role in the
assegsnent of control nmeasures. Furthermore, during the
present survey (July—Dccember) the number and ogfegories of
waterbody harbouring infected B.(P.) nasutus is as follows:

~ Fo. harbouring

Category of waterbody Nosrccorded infected
, B,(P.) nasutus
Dan .. P oo ee 40 2
Pond oe oo X} 261 4
Furrow .. e ee 62 4
RiCG field .e .e 117 3
Drinking pond .+ oo 130 2

Although the contribution of the differcnt types of
waterbody, based on the acetivities carried out in them and on
the number of harbouring infected sneils, to the traonsmission
of bilharziasis rcquircs to be investigeted in much greater
detail, our prescnt results on this aspect arc somewhat

dscoraging from the standpoint of snail control, which at
Misungwi is & much more complex problenm than edrlicr cnvisagede.

-
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It can be stated quite categorically that eradication of
the snail hosts ot HMisungwi is not feasibles Perhaps snail
control by a combination of molluscicides and environnental
control (modification of tho habitats) may be practicable,
particularly if the transmission sites are not diffuse and
can be categorized with reasonable accuracy and if full °
co-operation is forthconing from the local populace. If,
however, there is further uncquivocal cvidence that the
transmission sites are diffuse and do not belong to a
particular Category (e.g. ponds), therc is then sone
reason to suggest that the most effective control measure
nay be by chemotherapye. ‘ :

Another observation at Misungwi, which will also have
a strong bearing on the efficacy of subscquent control
operetions, is that the great flood plain of the lagogo
River, forming nuch of the southern boundary of the projecet
area and more then 10,000 acres in extent, is a vaest
repository for the snail hosts of both vesical and intestinal
bilharziasis (Ma 2). Moreover, there is cvidence that it
is nuch used by the populace for cultivation, cattle raising
and fishing. Clearly, any method of snail control in the
Magogo flood plain would be impractical at tde present time
and probably the only solution tc bilharziasis control in such
an area would be by chenotherapy. Gibb (1956), in a survey
of the water resources of the Nile . Basin in Tanganyika, has

" indicated that about 8,300 acres of the lMagogo flood plain

would be suitable for reclamation and irrigation (Map 2)e
Should Gibb's proposals ever be implemented--and population
pressure alone is likely to make the reclamation of such
"mbuga" (open) lands an inperative in the future--the need
to consider bilharziasis control neasures in the early
planning stages of the scheme is obvious as the ingredients
for hyperendenic bilharziasis, both intestinal and vesical,
already exist in the lagogo valley.

In the lisungwi area, because of the excessive number
of habitats, the high degree of adaptation of B.(P.) nasutus
to the vast nunber of shallow weterbodies, especially those
cf a seasonal kind, the high density of the human population
and the apparent intensity of use of the habitats, it is
believed that S. haenatobium infection has reached pesk levels
of endemicity and that tuese factors in combination account

for the serious hecalth consequences of vesical bilharziasis

as rcported by Forsyth and Bradley (1966) in north Sukumaland,
The nunber of habitats at Misurngwi ic cxcessive because at

least a third of the ponds are no longer necdcd by the

populace and only about a tenth of the rice fields arce now
cultivated each year. As shovn in Table 4, the acrcage and
production of paddy in the lake region (though not in

Tanzanie as & whole) fell narkedly after 1952 when the .
cotton ccreage rosc rapidly undér the stinulus of higher pricese
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At the present time at Misungwi rice is seldom grown as a
cash crop, but is produced nainly for local consunption,
The 0ld rice fields, however, are extant and presunably
contribute not only to the sprecad of bilharziasis, but also
to melaria and filariasis., It is now evident that all
surplus waterbodics should either be filled in or drained.
In'this.sense,“as earlier mentioned, bilharziasis at
Misungwl is a nan-exacerbated disease.and full co~operation
from the local populace will therefore be required if the
infection is to be adequately and economically controlled
under Tanzanian conditions. PFor this reason one of the
ains of the pilot project at Misungwi is to assess the
willingness of the people to co~operate in control measures
within the limits of their nmaterial and other resources.

SUKMARY

, ~ The reéults of prelininary observations on. the
water resources and bilharziasis transmission in the Misungwi
area of north-west Tanzania are described. A bilharziasis
pilot control project (Tenzenia~39) is being initiated in
the Misungwi area which is recpresentative of nuch of
Sukunaland., Information on the various categories of water-

body and their relative frequency during both dry and.raiﬁy.

seasons is sunnmarized. During the dry,season there are .
at least 20 habitats per sq. nile and this estimate is nore
than doubled during the rainy season. The location of the
waterbodies follows a consistent pattcrn in the valley
profile and 15 governed by the soil catena which in turn
influences the agricultural practices and water usage
habits of the people. The presence or apparcnt absence of
the snail hosts in the differcnt types of waterbody'is
described, The most favoured habitats of B.(P.) nasutus,
principal snail host of S, hacnatobiun in the area, are
furrows, bunded (rice) fields and secpage pools, all of which
are often seasonal, This species is less comnonly found

in dens, ponds and drinking ponds, though.the former two

_ categories of habitat may be the most important sites of

transnission. The contribution of the various eategories

of waterbody to the transmission of bilharziasis in the area
is still unknown and further study of this problen is
imperative prior to the inplencntation of control measures,
At ilisungwi the problen of snail control is much nmore conplex
than was earlier belicved and the full co-operation of the
local populace will be- imperative if the infection is to be

coantrnlTad ndaniia+aTsr ard AAanmAmI AnTTer e dnm Mas e mand v
VW es Ve vamav i ALY MSA vy R RS LR 2 S o Uddvits b A CALLLICRLAL (4=

conditions, The mein water-use activitics in the pro ject
area arc sumarized, but therce is need for wore qualitative
and/or quantitative observations on this key aspect of the
problen,
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TEACHING OF BETTER WATER SUITLIHS IO MEDICAL AUXILIARIES

by Vincent van isclsvoord

~The tenching of better water supplics to medicnl muxilinries
is aften limited to the time honourcd triad of boiling, filtr-tion
and chlorinntion. The fensibility of these methods for rur-l
areas is seldom, if ever, discusscd. Boilinz is often Impr-cticnly
bec-use of thc grent distnnce women h~ve to w-lk to f=ztch their
fircwood. The orly sensiblc =dvice mny ke to put the =wnter pots
ir. the dying firc aftcr the evening me=l hss been prepired.
Filtration by ccndle-filters is beyond the economicnl means of
mest penstnts. Chlorinntion ~t home has similar dis~dvantaees,
and gives morecover 2 bz2d tastc to the w-ter.

. Although Medicnl Auxili-aries should rcnlise the technicerl
superiority of these three meothods, ndditien-? simvlc mer-sares
should be tzught:

1, Keev water vots in = cool plnoce.

2. Cleun wzterpots regularly ~nd throw old wanter out befere
fetching fresh woter.

3. Do not let wzter buckets used for dr-wing water from
o~ well, lay down on the¢ «<-rth, but kcep them on the rim
of the well ~nd hesng thew in the kitchen.

4, Do not spit ne=r wells.

5. Do rot wnsh clothes ncar & well, but have » wasning
sl:b m~rde =t some distnncce from it.

6. Fetch drinking water in enrly morning or late cevening
in bilh~rzia infosted wntars.

For houschold use¢, thé three-pots-system should be explsined
in detnil., It is brsed on sedimentstiorn and the dis-wpearnnce of
some organisms aftcr woter has heen kept for 48 hour-. Thuis
retrod moreover is withirn the ecconomic~l means ~nd culturnl
prttern of the rursl popul-tion. '

For c¢xcentionnl circumstonces simrle iodinigntion of
drinking w-tecr should be t-murht to medicnl ~uxilisrics,

ot



st o wHy 5yl tOl Ot COLIROL USLLG DL 001G INPHODG ON THD
3
LOCiL POPULATION

by Alan Penvd.ck

Routine molluscicicde upplication have bteen - dopted for the
control of Biomphalarin pfeifferi snails (the vector of Schistosoma
mansoni) on a 9,000 =cre sugar est~te at Arusha Chini in Northern
Tan.aniae. The 2im of the molluscicide treatments;is to keep the
snails: 2t 2 low level in order to break the transmission of the
disense within the estote boundaries. Snn2il counts hzve shown that
the dosage regimes used have been successful in kéeping the snzils
below the population density level at which snails can be detected.
The chemicals used are Frescon at 0.025 ppm driped for 5 days every
7 weeks into the headwrter of the irrig-tion system, and Bayluscide
sprayed at 2-L ppm. into all drainnge ditches every 8 - 10 weeks.
Any other snails found in small pools etc. durins the rains =are

Although snail counts indic~te th~t the molluscicides =re being
successfully utilised the true criterion of success will be 2 sigri-
ficant effect upon the transmissioyof S. mansoni, With the mollus-
cicides to be used routinely during the period January lst 1968 until
1971, an effort is being made to mezsure the bilharzia transmission
during this period to try and demonstrate a drop in transmission.

This is being done in 2 wavs:

l, DNew workers:

All new employees to the est-te =re tested on arriv-l. Those
found neg-tive are then re-cested everv six months to find how
mzny contract the diserse. As =~ reference the work of Foster
(1967) is being used. He found th=t over 60% of 140 workers
found neg~ative in Aug/Sept. 1962 were positive by Mny, 1963.

If the molluscicide i effective this figure should be greatly
reduced during the present work.

2. Young children: .

A prevolence survey of S. mansoni in young children is being
corried out bv testing 5 children from coch of 8 camps horn in
ench ye=r 1962-69., After 18 morths to 2 years this survey will
be repented, ’

If the mrlluscicide has bcen successful 72 decrense in
prevalence for each age group c~n be predicted.

Combimbined chemical snnil control nnd drug treutment ~gninst

BRilh=nrzia, .
In ~ddition to the zhoave work which is exclusitely molluscicide

usce ~nd evaluntion, - second experimert is being corried osut, in

which moliuscicide ~ssessment is tae work of T.P.R.I. and treatment of

estrte personnel with druers is be-ing done nv the emst-tce doctor.

This is to evalu~te not 2r1y snzil control b mnlluscicidez but =

combinntion of this witk - = =5 di~gnosis and tre~tment of "1l ’
pcople on the est~tc. The former buing to prevent new infection :
< -1 ions, ti- lotter tr Tind ~nd “»2°t existing c-ses. H
nd re-infections, _

This will be ev~lunted by 2 rrev:lence surveis (197, nd 1971)
using random selection of s mples. FHetwcen the two surveys 2s
many -s possible of the 5,500 residents will de examined for
Bilh-=rzis and those found positiwve will be trented.

—
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The results so f-r 2re prowmising. The sm21ll number of new
workers so far follwed up have largely remnrined free of infection.
The 1969 prevalence survey shows an infection rate of 60% in
field workers, 33% in non-field workers and 25% in wives., All
these levels would hnve been higher if new arriv~nls ~fter 1 January
1968 had not been included in the survey nnd if pecople h~d not been

receiving trestmert during 1968 ~fter routine ex~mination in the
hospitzal.

References:

Foster X, (1967}

Schistosominsis o un Irrignted Estate in Eust Africa, 2
Epidemiology, Journz2l of Trcpic-l Medicine ~nd Hygicne Vol 70, No., 159.




AMBILH:T -MONG THE WAMBUGWE OF HANANG DISTRIéT -
NORTEELRE T/ i70aWIA - A FPRELIMINARY REPORTl ?
i

by Me ne 0. Kpuyo 4
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The =2im of this preliminary rcport is simply to narrnte the
varicus activities in the fieléd of ocur staff who conducted 2 three
mopth's mass treatment campaign of urinary schistosbmiasis zmong

ni Wambugwe tribesmen in Hanang District, NorthernfTanzania, It
docs not in any way claim *o be 2 technical report with trials
src controls, the use of placebos e¢tc, or even yrovide definite
figures of the success or failure of the treatment.j On the other
hand it z2ttempts to give the various problems encountecred in the
field in orgenising 2 mass campzign of this magnitude, and
especially the public health problems that were actuzlly morec
important thz2n originally thought, Finally a few fzcts and
figures have teen provided just for a preliminary assessment of
the campaign,

Background Information

Way back in 1967, when the Tanzania Government officially
embarked on the policy of settlement schemes in rural areas the
question of settling the Wambugwe wzs discussed at a mecting
of the Regional Development =and Planning Committzc 2t dArusha, It
wnagsnoted thnot the wambugwe were very highnly infected with
bilharzis andé the Regional Medical Cificer was asked to investignte
and advise on how to erzdicate the discrse completely from this

tribe.

During the 1967 population census it was also noted that the
population of the Wambugwe h=d fallen considerzbly from 35,000
people in 1932 to 15,000 in 1967, and this was considercd =2
very significant 211 which probrtly was related to the high mtc
of bilharzia infection in the tribe. This is why in fact the
Government thoughtit better to re-settle these people i some

other hezlthier arca eg. Sangaiwe.

Sc a2 preliminary survey was conducted in the area in
October 1967, m2inly among school ciildren., Out of 1852 .rine
svecimen exsmined 4€E€ werc found positive for schistosoma haemato-
bium an infection rate of 250 per 1CCC. OQut of 1513 stool
specimen examined only four were found vositive tor schistosome
mansoni, :

Definitely this is 2 very high infection rate and the
diseasc muinly confined to the Geinto-urinary troct.

£ snnil mowulntion survey wns later done in the same aren
and 5 specice »I zpnils vere found viz, physornsis globosug, which
harbours schictoseoma hocmatobium, hiomphlaria pfeifferi which
Eorbours schistosoms mansoni, lymnsiea natalonsis which cerries
fasciola hepatica (liver flukes ir cattle) =znd melanoides
tubcrculats ard indoplanoriis spp wiiich do not horbour any
discase carrying crinnisms. However the ecnails were rot seon
in great numbers corcontrated in one pl-ct but were di-~tributced
all over the whole »recn, This mrde the pinvointing of transe
nmission sites impossitle, 2w snail contral over the whol: ~rea
impracticable, -

1 R ‘

) Revort originnlily prepared for the Frincipal Sccretary,

Ministry of Health =nd Socizl Welfare, Government of Tan»ania,
22 October 1960,

[
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So the guestior of 2 mass treatment campaign ‘;as therefore
considered. The problems =¥ course were who was to finance
the campaign, who was to condnct the campaign and what type
of drug was to be used.

Planning the Campaigg

(2) Finance - At first it was thoughtthat money and or
drugs could be oktained from Vvoluntary sources but this later
proved to be impracticable. The Government had just announced
the Arusha Declarettfonrand the poliey of socialism and self-
reliance, so the then Minister for Health committed himself
firmly that the Ministry would teke up part or the whole
project and an initial sum of Shs. 20,000 was promised, "It was
not until May, 1969 that the money was actually made available.

~ (b) Choice of drug - After consultation with Dr, R, Davis,
Director of the Schistosomiasis Research Centre Tanga it was
decided that Ambilhar (Nitrothiamidazolo by CIBA) would be
the drug of choice for a mnss campaign like this cre, provided
a reasonably competent medical or para-medical person supervised
it,.

(¢) The field team was made out aS<fallowé:-

Dr. N".lcl Mambesz -~ Senior Assistant Med1c=l Officer of
Yeslth was mnde . in charee of the tezm and 211 the field oreratlons.

" TMedicrl Assistant

Senior Health Offic.u

Health.Officer - part time

Health fLuxiliaries

"Male Nurse Grade B- -

Male Assistant Nurse
" Nursing Assistant

Microscopists

Lzbourer

Drivers

Medical Students (“akercre) - part time

Rural Development fAssistants -~ part time. These were
seconded from the Ministry of Loczl Government and Rural
Development ané attsched te the campaign for two weeks.,

VNN £ H W

Other people who took p=2rt in the campaign but not actuslly
members of the team were:

The dArusha Rcgional Commissioner - The Hon, 'Mr. Mwak aagata P
The Arca Commissioner Hanang - Mr. Muro
The Regional Medical Officer - Dr. Kipuyo
Local TANU lezders, D1v1u10n"l Executive Officers, and
10 cell leaders.,

(d) Tr- nsport comrrised of three land rovers all provided
by the Regional Medicnl Ufficer /rusha, Pet¥ol and other
running expenses were borne by the Regional Mediczl Officer
Arusha and debit=d to the orpropriate vote of Plants and Vehicles,
irrangement was made with the local merchants so that the
field team could purchase petrol locally by using Government LPOs.

(e) Field equipment consisted of simple safari kit
together with four microscopes, contrifuge machines, wecighing
eczlcs, microscope slides, test tubes, specimen containers
2nd a tape recordcr,



The Campaign Itself

The nim of the present campaign was first to re-examirne
the whole popul~tion agzin, trezt 211 the positive chseb =nd
most important launch 2 health educntion campaign to edhic-te
these people on how to avoid getting re-infected - espekinlly
by building and using pit latrines. : :

To achieve good results we had to have good co-operation
with the local lezders and the people generally. So a general
meeting was called a2t Magugu on the 2nd July =2nd the pedbple were
told azbout the aims and ctjects of the campaign. There}vns
such 2 good response and enthusiasm thrt 13 examinationfand
treatment centres were crovosed. The actual cxaminsz t101 and
treatment started on 9th July, 1969,

The actual crgeonisation at an examination and treatment
centre wa xs the most import=nt factor in conducting this! campaign,
Poor organisation at any centres could only have resulted in
obtaining poor results ard a poor responsc from the nubllc. So

a typical examination and trezatment centrc was organlseﬁ 2s follows:
i

QUEUE . ;
Health Education Pistribution Specimen
General L"’101‘ specimen Registration Prepar?tion
bottlcs Unit ?'
1
Examination
LATRINE ' Microscopy
CONSTRUCTION . ‘
i
Health -Treatmént | Health Educa< § Records result
Education ‘Positive kj tion of Infe ﬁ of specimen
after Treat] | Cases cted cases examination
ment only,

The first thing w=s a lecture on bilharziz, wh=zt it means
to have diltarzia, how it is contracted ~=nd how important it was
thzt everybody should get exzmined and treated. Then every
participant was given specimen contziners for stool 2nd urine
znd then sent to registration for tzking in particulzrs and

sguing an identification number.

From regisfration, the prtients went out to obtain syecimen
of stool and urin: which surprisingly cnough thnay rroduced without
any difficulty. Thoy tFEazn went to the specimer prepurdition
centre where 2 Finle Vur51ng Assistanrt helped them to pr@p“re
stool specimen ready for examin=ntion -=nd centrifuged the urine,
smeared the deposit on = microscope slide and thern handed it
back to the owner - re:z7 for examination, .

The examination crrri-d out was microscopic and a positive
result was obtained onlv if the characteristic =gg of schistosomn
haematobium or ansoni wes seer, Therc were four microscopists
so if one wag not zo guve he enuld 2lways consult another., It
w2s not possible to zscertnin whether the eggs were vizable or rot
becmuse the hatching test for mirncidia was not perfor@ed.

This was due to the time factors H

C o ece oy
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From examination the patiecnt proceceded to records which is
actunlly thce same station as registration, and here all theo
results of thg stool and urine were entered in the register,
All positive cases were informed th=t they had bilharzia and
their names were entered in a separate treatment recgister,
Their weights were taken and recorded and then passed over to
the second Health Educ2tion centre which was 21so the treatment
centre. Before issuing the tablets (4Lmbilhar) the particpants

‘Wwere given 2 briefing on how they contracted the infection and

what was necessary for them to do in order to avoid getting it
again, Here it wns stressed that they take 2 full course of
Ambilhar which was of seven days duration for adults and five

days for children. Treatment was administered twice ~ day - in
the mornings and evenings. Every time a person took the tablets

a tick (V) was marked against his/her name - until the full course
had been administered. Those who fziled to turn up regularly for
treatment were admitted to the nearby dispensary of Magugu - first
as a punishment and more important to mmke sure that they took
their tablets regularly. Any complications resulting from the
treatment wergeadmitted to the dispensaryv ad observed.

All the other positive cases for hookworm, Asc-ris tapeworms
and urinary infections were treated on the spot and were also
advised on how to escape being rc-infected.

After treatment, there was s~nother Health bducation Centre
where the Health Officers de2lt more fully with environmental
sanitation and the importznce of constructing pit latrines,
Particulars were t2ken of a2ll people, including thc negative cases,
who did not have pit latrines, and these were followed up later
in their own homcs and showed how to construct simple pit latrines.
The village headmen and 10 cell leaders were entrusted with the
responsibility of insuring thot 211 people within their 10-cell
unit and villages had pit latrines., They were also entrusted with
the responsibility of meking surec that all people undér their
jurisdiction. attended for examination.and treatment. In f=2ct it
was through these 10 cell leaders and village Headmen th~nt the
ficld team depended for organisation and guidance. Thanks to them
2ll for their co-omeraztion.

Complications and Sct-backs

1. The first complication encountered was in organisation. First was
getting the stoff used to working fast in the field and then
getting the local population mobilised to the treatment centres.
This was only temporary and everybody soon got used to doing the
right thing at the right time and being at the right place at
the right time, :

2., Working in the field wns another problem which most of the

field staff -had not got used to. %aking up at 6 am with only 1

cup of black coffece for brecakfast and then workinc up to 6:30 -

7:00 pm sometimes without a lunch break was quite hnrd going.
Welking -on foot for miles under the scorching sun while hungry

2nd thirsty was not very vleasant either but most of the men in

the field man=aged to adopt themselves very well to the circumstances,
They all deserve credit for o mrgnificent job.

3, At one time the imbilhar tablets were in short suvpnly and
could not be obtmined in Dar es Sela~m, so the ficld team ran

out of drugs - for five consecutive days. The situation was
however improved when more supnlies weére received through Nairobi
and from the Round Table of arusha - thanks for their gencrous
donation, ‘



4, Trestment complications were very few indced.,
p:tients wergobserved to have hzg montnl chunges after treatment,
Three showed manic signs, (i.e. very talkative, singing and
violent sometimes) =nd ont showed signs of depression. éno woman
who was 36 weckz nregn-nt h»d 2 prem-ture =nd nrecipitaté laobour
but it is thought th~ot the prognancy w2s nearing term an%way.

Unly flour

Oth~r changes observed were werkness, sleepiness,nQQSea,
Y

vomiting, diarrhee =nd dizziness.

Focts 2nd Figurces

Umbugwe Arproximzte .area iz
' Porulation 1967 census =
Fopulz=tion Density ‘=

ha
i

‘

250 - 300 sq. milcs
15,257

50 pe

r sg. mile

“"hysicz2l features - flat grasslands with
swrmps esrecilally near lakes Manyarza =2nd

Burungi - otherwise dry.

Preliminary Survey 1967
Number of urine specimen examined

Number of urine specimen nositive fo
schistosoma hoematobium C

Infection rate
Number of stool specimen examined
Number of oositiv: for sch. manconi S

1969 Survey

Number of urine srecimcn examined
L . ... .%Ror sch, haenatobiun
Number positive

Mumber of stool srecimen exzmined
Yumber positive for sch. munsoni

Number of ncople treated

Number of peonle not treated or who
rosented from treatment

Number of peoprle re-exzmined 2 weeks
after treatment ’

Number of positive ceses 2 weeks
after troatment

Humber of negntive noses 2 wecks
after troctman®

Latrine Construetion

£ mAane. b ATAe dAnenecrted
I afuconclifes nghecT

YO

Nurbker of househol : without lstrines

Iunber of households with lotrines

"

T

it

1852

L6383
250 per 1000

1512

~

632.

3,858
3,820
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Number of latrincs constructed

Class A =& 1,518

Class B = 1,484
Clzss C = 561
Not done 2t 211. = 255

N.B., Class A are thosc pit latrines which were completed with
a superstructure, roof, door, cover etc. Class B were completed
with superstructure tut without proper doors, roofs or covers,
Class C were only pits dug without a superstructure..'

Conclusion

From the foregoing it is evident that the campizagn nchicved
some measure of success. ‘

1. Mobilising 12,756 people out of a ropulation of 15,257 for
exsmination - i.e. 83,6% of the porulation of Mbugwe have now
becen’ eX°m1ned .

2. Treatment of 2,451 people out of 2,511 cases whO'proVed-to be
positive was very good I must say. It means 97.6% of all positive
cases have reccived the treatment,

3. The drug ambilhar proved to be very potent and s=2fe for a
mass treatment campaign with a preliminary cure rate of 77.3%.
This of course is subject to rev1olon when 2 follow up is done
in three months time. :

L, The pit lntrine campaign was very successful indeed.
Latrines being so important in the interruption of the life
cycle of the parasite and therefore prevention, this is considered

'the only real achicvement with some definite value that the field

ean manzged to meke. However the latrines have got to be used,
but this will be another prohlem,

The health education lectures, l~lks etc, were well
understood by tre people and hence the rush in building and
using pit latrines, There is right nov = problem of how to
get pood water for drinking and wacaine toczuse the Wambugwe would
not ro near the swamps af~in for the fi-r of hcing re-~infected,
They are ready to build protected wells 1f only they could get
cssistance from the Government.

5. Finally this campaign has taught us hO\ much one can
~chicve through proper orgnanisation, hn .rd work and co- operzation

with the locni lenders and pcovnle generaily.
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In rurzl water supply schemes, therce =2¥e several w2ys in
which the water can be supplied to the end Eser. From the
source (e.g., & strerm, river or lz2ke, etc.)} the water my elther
be pumped direct to the user or via a water: storsge tank or.
reserveir from which water is drawn off (ofiten by gravity) as
reguired, Over the years, various tyres of; storage methods have
been used for example, steel tanks, concrete or stone tanks, etc.
But these methods 2re usually expensive and:need special erection
techniques, Less then two yvears ago % new materizl bec~me
available in Fast Africa which is alrezdy méking 2 considerable
impact on water storage techniques. This mbteri~l which is call=d
BUTYL RUBBER SHEETIKG is not only verydursble - it has been in
use in the US4 now for over 20 yezrs - tut it is also not -
expensive and is ersy to use 2nd apply. :

Before discussing some of the plaees wkere Butyl Sheeting
is already being used for water suprly, it is worthwhilc
discussing some of the properties and general uses of this
moterial in order to sce how its use in w:iger schemes hos made

i

it so acceptable. . 3
Butyl Rubber Shecting

Butyl Rubtker Sheeting is = high ocunlity materizl manufactured
and f2bricated according to strict specifications in England and

France..

The Butyl Sheeting specific=tion was develovned during

_‘trials with the U.S. Devartment of Aericulture who laid some

canal liners in Utah in 1948, After twenty years this materiel
isstill providing excellent service and there hes been virtunlly
no deterioration of the prosertics. These trials showed thst
Butvl Sheeting is unaffected bv sunliszht, weather, h2at =2nd cold,
ozone, farm chemiccls, fertilizers, mould =nd t~cteris, and it is
also resistant to root penetration,

The Properties of Butyl Sheeting

1. Tough ,
It will withstand roush handling during installation.

2., Flexible ; .
o 1t is flexible and +will confor”i to shape without

damage., :

3. Elastic L
It will strctch over 500% tefore Yrezking.

b, Inpermesble :
It is many times morc impermczble to liguids =2nd
e¢ases than nther barricr matarials,

5. Resistance to extremes of temper-iture
It does not become stiff at low tem*eraturesoand
it remnins scrvicible at termncratures uv to 250 F.
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6. Resistarce to its environment
Butvl Sheeting is virtually unaffected by farm
chemic~1ls, acids, 2lkalis, fertilizers, mould 2nd
fungal growth, bacteria, soil acids, farm efflucent,
oxygen, ozone, sunlight, we-ther, he=t and cold.

7. Resistznce to ageing ,

Butyl- Shezting is more resistant to ngeing than
any other rubber in generzl use, As a reservoir lincr,
the life expectancy of Butyl Shceting is in excess
of 25 years.

Where Butyl Shecting #s in- 9se Telay

Butyl Sheeting is now being usecd extensively in the U.K.
and in Europe in the fields of water conservotion in agy culture
and in grzin stornge. It is =2lso being used in other countries,
e.g. Greece, Cyprus, Lebanon, Egypt, Libya, Nigeria, Botswana and

~Madagascar and, of course, in Uganda, Tangzania and Keny=a.

The Uses of Butyl Sheeting

- The use of Putyl Sheeting for the lining of reservoirs
is now well established in many parts-of the world wherc gechnnge
losses ca2n be very high, )

Sheets of virtuzlly 2ny size ca»n be manmif-ctured - the '
only limitation is the weight that can be conveniently handled
on site. Sheeting is 0,030" thick is normzlly uscd for lining
reservoi = nnd shects measurine 100' x 120' (1 ton) are available
in Fast Africa, Thesc can be cut up as requir.d for sm2ller
reservoirs or joined together on site using sperial adhesive and
tape for larger rescrvoirs, There is literally no limit to the
size of reservoirs that can be lined.

Gener~lly, = site is excovnted nnd the earth removed is
uscd to build up the barks, The angle of the banks depends on
the soil type and stability, but slopmes greater than 45% (1:1)
are not normnlly recommendcd. An anchor trench is dug around
the topr of the banks =nd the surface of the excavated aren is
checked for protrudins roots, large stones, or holcs whick must
be filled =and cemprcted. Butyl Sheeting can be 1xid rapidly into
the® excavated 2ren, The corners =re not cut normally but folded
into darts and the edges =re then buricd in the anchor trench,
hen the reservoir is being filled, excossive tensions on the
sheeting'at the rim of the reservoir should be relieved., Final
compaction of the mchor trcnch should bz carried out prefer2bly
when the rcservoir is full., The banks should be grassed to

"prevent sny erosion.

Tank Tiners

Butyl/Mesh tanks (5,000, 10,000 and 20,000 gallon cnpacity)
are aolso available 3s complete, ready to ercct kits. These tanks
can.be erect«d yery auickly and e2sily (in less than two hours)
on firm, level ground, An outlet nipe is provided for gravity
emptying. It is these tunks wnich could be the most useful in
rurnl water supply schemes - depending, of course, on the nmountg
of water reauired - since.aktove 20,000 grllon sizes, the lined
excrvation technique 1is rpreferable.
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Butyl Sheecting can be used ns = seepigef borrier in e-nrth
dams. Almost any locnl soil which c2n be comprcted is suitnble

for the dom itself. §
: )

Hater Storage Bogs (Pillow Fhnks) .
. : ;

Butyl Shceting is fabricoted into wator;storagc bags of
cap~cities rrnging from 250 - 3,500 zzllons.. These are supported
by a polypropylene net =2nd c-r be 1nid on zny flnt are~. OUngs
are also available which cont-in bafflss to ‘prevent surging,
and these 2re suitable for the treonsrort-tiot of water on trucks.
Vihen empty, they can te r21l.d up into 2 relatively sm2ll sack.

. A 4
Thecse are particularly uw=eful for emergency water supply.

”

Some Examples of Butyl Sheeting Inst:ilztidns
1. Wasine Islznd, Kenya

Villsge weter supply vreviously relied on carrying witér by
boat from the mainiszndéd. & iWi-ter Tevelooment Depariment/U.S,.4.1.D,
project designed a rain c~ichmeat/storage scheme involving the S
use of a 70,000 z~llon butyl lined tank complete with cover to
prevent contaminntion ard evaporntion. The construction of
the catchment zond excav-otion for the stornge was carried out by
the villagers themsclves. , : :

-

2, Kilungu - Nr,., M~nchakos, Kenyz’

Villasers pre&iously hnd to walk several ailes rfor wister,
Hater Develorment Department deomamed 2 "smnll sor:t, grovity
filled a 15,000 gallon butyl tank and pumped the water to
another tank on top of 2 hill snd the village vios supplied with
water by gravity from ta¢ tank.

3. Mencugai - Nr. Nokuru, Ken-:

¥Forestry villagers coll:ot w...ocr from the rcofs of their
houses in = 10,000 g=llion butyl t-nk, Previously, water hzd to
be carted five miles, ’ ;

How to Obtain Butyl steeting

The ¥enya Formers' Associ-tion (Co-op) Ltd. in MNakuru,
Kenya, carry stocks of butyl sheeting 2nd it c¢an ilso &e
obtained through the Tang=nyik» Farmers' Asbociation, ~rusha
or the Ugandz Farmers' Tradine issocietion in Rampalez.
Complete ready-to-erect butvl/mesh tanks car be supplied and
#1306 m2rde to measurc cheets for =-ny size of:reservoir or tark,-
“dvice on design inzt-llation techniques, etc. is also supplied,

Sy

1. Most rur-:l =rter ~uprly schemes will invelve th« use of
2 rescrvoir or tank,

2. PButyl “ubber lined.t~nks ~r. corwiicrably chonrer thon
conventioral strel or concrete sanks, : ,

3. 4dvice on tha use of Rui ;1 Rubber in the 11i:33 of water
corsorvotion and storage cun ve obhtained friom tne Kenyr rrrmers'
Asgocistion (Co-op) itd., P. C. Box 3%, Nakuru, Kcny=,

'
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by George Cotter

In 2 paper entitled Progrommes for Rurnl @ater Sapply
Development in Tzonzaniagl Dennis Warner cited five Tanzanian
and one Kenyan program. A1l six prosr-ms seek to improve
or develop rur~l w-ter suprlies nccording to different
techriques and different levels of capit2l input, Of the six,
the Shinyanga Lift Pump is the least expensive by fnr, The

"total cost of a five foot deep cement block well with =2

cement cap, or cover, and pump is 2bout EA Shs 130/00 ($18).

This reflects the f=act thnt its applicnation is limited
to tapping ~vailable ground woater where the land has either
roeck or clay strnta within approximately 25 feet of the
surface. These impervious strota form a s2turnted layer of
soil above them which when .topped amounts to a2 spring-fed
water sourcé ne~r or somewhat below the ground level. There
are some areas where such ground water does not exist or where
it is so deecp that it requires sophisticated boring, piping .

_end pumping to recover it. The Shinyanga Lift rump cannot’ be
’"“udapted to such conditions. However there =re many arenx s‘,'
__where ground wnter does exist and can be developed into a safe,
_1fclean water supply using this inexvensive system. Perhros 907
" of all traditional water supplies (e.g. shallow wells, water

holes, opened sprines, etc.,) exist simply bec-use they tcke
advantage of available ground water. The least expensive

way to make these water supplies safe is the Shinyanga Lift Punp.

The Pump in Operation

The pump is made of i%-inch plastic pipe or tubing, It
has two '"valves''. The lower valve is » plastic ring with a
steel b2ll rcsting in it. It acts as & foot valve (sec drawing,
C). The upper valve is 2 1k-inch plestic disk (plunger) with
holes drillced through it. It is fitted with a 1)s-inch circular
flap of inner tube rubber (see drawing, A =nd B), and bolted
on to a k-inch bar which is the pump handle,

The 2ction of the pump is as follows: when the plunger is
pushed down the steel ball seats in the plastic ring mzaking
a foot v-~lve. The water tracped above ‘the foot valve is
forced through the holes in the plunger pushing up the rubber
flzp fitted on the top of it. When the plunger is 1liftcd the
rubber flar seats sealing the holes in the plunger, thus the
water sbove the plunger is lifted the height of the stroke.

"Below the plunger vacuum sucks new w-iter through the foot

valve.

A 12-inch stroke will 1ift the water in the vipe 12 inches,
two strokes - 24 inches, three strokes - 36.inches and so on
until the water flows out the srout on the top of the vump.

The pump delivers about 3 impericl gallons or 1 bucket in
30 seconds. ‘ '

lDennis larner, Programmes for Rurzl s2ter Supply Develop-
ment in Tanzania, prepared for the Annual Confercnce of the
Christian urc~l Fellowship of East Africn, September, 1969,
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The Pump Parts

The parts of this pump as detailed in the drawing are
available from-any sizeable hardware store with the exception
of the plastic plunger,. plastlc ring and steel ball. These -
may be obtained by mail from Fr. Cotter in Shinyanga.

. The fabrication of these parts is straightforward except
for two operations which might be new for those using plastic
pipe. for the first time. The top end of the pipe must be
"flared" (see drawing). This is done by immersing the top
end of the pipe in hot oil until soft then immediately forcing
it over a 1l¥-inch galvanized pipe. The result is a flared
or expanded top which will seat exactly in the short six- .
inch length of galvanized pipe extending downwards from the
coupling 1mbedded in the cement cap or cover.

The second operation is to crimp or squeeze in plnce the
plastic ring which acts as a seat for the steel ball making a
foot valve, Once the length of the plastic pipe has been
determined the lower end is immersed in hot oil until soft the
plastic ring is inserted an inch or two up the pipe, and

*. common radiator hose lamps are used to squeeze the: pipe above
"and below the ring position. The hose clamps can be used again

and again as the pipe will not return to its origian] shape
once 1t has cooled.

The easiest'Way'to handle fhe hot oil is simply‘to have
a paint can of used engine oil., This can be reheated indefin-
ately.
The €ement Parts

The cement parts, their febrication, and use in construction

"is shown in figures 1 through 7. Anyone with the minimum

experience of cement work can make them.

The cover or cap (see fige 1, 2 , 3 , 4 as well as
drawing) is cast with a2 2-inch pipe coupling submerged in

~the center. This may be done at the site or elsewhere. It

weighs about 200 1bs so can be easily trﬂnsported by light
pick-up or Land-Rover.
f

The blocks (see figs. 5, 6, 7) are such that when 9
blocks are laid they form =2 clrcle which is' strong enough to
stand without mortar. They are made from a 10/1 sand/cement
mixture. There are two different sizes permlttlng the
successive courses to narrow as they rise. :

Well Construction

After the spring has been dug out, the first or bottam
course of 9 large blocks is 1laid level. The sccond course
is 8 large and 1 small block, the third course is 7 large and
2 sm=211 blocks, etc.k until the course of 9 small -blocks
(see figure 7) is reached. This course may, be repegted
to obtazin any height de¢sired. Alternatevely the bottom course

" _ e
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of 9 large block or any other course may be repeated to "stretch”
the height of the well, Wells already made vary from 5 to 18 feet
in depth. ’ '

As each course of blocks is laid, clean filtering sand is
packed behind or outside the blocks forcing them to lock
together in a circle,

The time required to dig out a five foot well, build up the
blocks and pack the sand outside them is four hours for five men.
A few minutes are needed to assemble the pump at the site, then
the cap is placed in position on the well.

Conclusions

The advantage of this type well is that the blocks can be
made at the site, they need not be transparted., Also they are
easy to handle and can be assembled quickly into the well casing.
The cap, whether made at the site or transported is light and
vet once placed on the top course of blocks cannot be tampered
with by individuals and efficiently seals the well from contamina-
tion, ' '

The pump is simple and practically indestructible. The only '
meintenznce it requires is to change the rubber plunger flap
twice a year. This is cut from bicycle or automobile ty re
tube., The pump can be dissembled by inserting a2 hoe handle .
between the spout and upright galvanized pipe 2and simply unscrewing,
Lastly, the hex nuts which hold the plunger =2nd flap in place
on the 1ift rod can be loosened bv a standard bicycle or ox plow
spanner. Thus unskilled people can carry out this maintenance.

Over forty of these pumps have been instzlled in the Sukuma-
land area., Except for the first "trial" model they were all
p2id for by the lncal people whose labor alsdinstalled them,

They are in daily use and are maintained by the people.

So far private individuals alone have been responsible for
the introduction of these pumps. It is recognized that
Government agencies and departments cannot operate on this small
scale, DNonetheless this pump does work quite satisfactorily and
does in fact clean up the very water sources which at present
cause most of the waterborn sickness 3nd suffering in the rural
arezs, Thus at the present time the Shinyanga Lift Pump is
an inexpensive, actual solution to the problem of contaminated
or dangerous rural water surplies.

For inquiries or informnation contact:

Rev. George Cotter, M.M,
P. 0. Box 47

Shinyvanga.

Tanzania

.



JHLRTL. D PUMPI

by'R. W, Dawson
I, Purpose of the lMachine

To pump woter, by hand, from stre-ms, furrows and sh~llow
wells for smnll scnle irriazstion and domestic use, ’

II, Specifications

The rump consizts of - vertic~l sheet met~l tube to which is
jcined, near the top snd #t ~n angle of ~bout 60 degrees, ~rother
short tube. This 'secord tube has 2 rubber f-ced fl~p v-lve over -
its mouth. A wooden h2ndle is ~ttached to z bracket 2t the toy of
the pump, ° ' ' '

The tubes 2re constructed from gnlvanised sheet met~1 of the
henviest gauge th-'t can be enasily worked by = tinsmith. The wnlve
and bracket are mnde from the met~l of disc-~rded o0il drums ~nd the
rubber valve facing wnde from an old venicle inmer tube,

ITI,. Operation

The pump is placed in the wnter, the haerdle being pivoted on
some convenient point nesrby., The entire pump is r-ised =znd lowered
in the water 2t o rote of =2bout 3¢ strokes per minute. Ench stroke
is about 6 to 8 inches (15 to 20 cm.). On the up stroke the v-alve
closes and water is lifted ~nd on the down stroke the valve opens
and water is forced out of the smout. '

IVe Scope of test

To manufacture ond cxnmine three sizes of oump with reference
to their ease 2nd cost of manuf-cture, rcbustness ond efficiency of .
operntion, ‘ '

_ Four pumps werec manuf~cture - 3-inch (8 cm.), two 4inch (10 cms)
~nd one 6-inch (15 cm.).

The 3-inch pump wns manufictured using some gnlvonised irrigntion
piping ~nd ~11 the joints were br-zed.

Of the two L-inch pumps onc ms made from 26 5.9.G, galvanised
down piping which proved to be much too thin as the main tube
collapsed the first time the pump wes used. The other pump wos made
from 22 S,..G., ~~lv-nis«d shect ~rd proved to be sotisfrctory. Joints
on both rumps were soldecred.

The 6-inch pump wns mrde from 22 S. «. G, grlvanised sheet using
soldered joints. Proper hook type joints were not used when forming
thz main tube with the result th-t the joints did not hold when the
pump wos put inte operotion, If proper joints ar¢.mnde, sclder
should be strong cnough though nrozed or welded joints would be
better. 0ld lorry or tractor tubes snould be used for the flap
v-1lve rubkter s sm:ller tub:e do not rrovide n Jarge cnough 1t

‘wrca of rutber. It would =150 be :dwisnble o strengthen the moin

tube by solderins or brrzing on to ir 2t cbhout 12 inch (30 em)
intervale sheet met 1l rinegs # in. (1 em) wicde ond 6 in. 10 cm)
irternal diameter,

lThis piper w-s origin~lly prepared ©t the recuest of the
Ministry of agriculture, Foo? ~né Co-opcr-tives, Government of
Tanzoniz. Deveclopment Zcport 2/G8/69, Torzapia dgriculturnl
Machinery Testing Unit, Arush-, 4 July 1929.
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dydrocholoric ~cid will have to be used when soldering the
joints ~2nd gret cnre should be taken te wash it off -gnin s
auickly as possible after the joint has been made., A coat of
r=int would 21so help to prevent rusting.

Some practice ir using the rump is necess rvy btefore the ccorrect
stroke r~te ~nd length of stroke to give the maximum output are
achieved,

The best output ~chieved from the 3-inch pump wns 26 gnllone
per minute (118 L./min.) at 2 1ift of zbout 7 feet (215 cm),
(The pump could not be tested ot its full 1lift as no sufficiently
dzcp well wns nvnilsble)., The pump worked well end -there was very
little lenk~ge of air past the valve on the up stroke, The pump
should be capable of 1ifting w-ter 11 to 12 feet (335-365 cm)
and the output =2t this height should be 20 - 25 g2llons per minute
(91-114 L./min,) *~-

The maximum ouput achieved from the b-inch pump was only
15 g=llons per minute (68 L./min.) =2t 2 lift of about 6 feet (185 cm),
which wes considerably lower thon expected. The reasons for the low
output were thought to be bad senting of the vaslve rubber with
coneequent lenkrge of 2ir past the v-lve on the up stroke, & b-dly
m~de hinge so thnt the v~lve 3id not swing feely and lack- of practice
in using the pump. Tests c~rried out "by the N.T.A.rE, in the U.X.
‘indic-ote th~t this pump should be capable of pumring up to 40 gallons
per minute (18 L/min) at = 1lift of ebout 6% feet (2 m).

As mentioned earlier the b-inch pump was bzdly made 2nd the
joints did not hold when thc pump was yut inte use. As 2 result no
output figures were tzken but tests crrried cut 2t the N,T.A.L.
indic~te thnt it should be c=2rable of punmring up to 75 g~llons per
minute (340 L./min) at 2 1ift of 3% feet (1 m.)

g

All the »umps are easy to use =2nd cne person should be able to
continue pumping for guite long periods.

The cost of manufacture of the 3-inc5 pump is skown below,
22 S,%W.G., gnlvanrized shagt steel, 15.5 ft

v €@ shs. 1/80 per ft Shs 28/00

Solder, 1% lbs. @ Shs 5/50 ver 1bt. /00 l
Miscellanous - hydrocholoric 2cid, met-l for
fl=p, old vehicle tube, bolts etc, = 7 5/00
Lebour, 2 d=ys € Shs 1C/Q0 per d-v = 20/00
s . 60/00
Overheads @ 25% of zbove ' 15,/00
Cost of manuf-cture Shs 75/00

The cost of the two l-rger sizes will be =nproxim~tely the s-me.
VI, Ccnclusion .

No difficulty wns experienced in manufzcturing the rumps n~nd
they c~n be made by any loc~1l artisan who ans availnble the
Tollowing soldering or grs welding -guivment; drill ond bits, hamzer,

b ric_crow S~
C=ZnW, VANG

Iy

1100, Snvili Tihd Cold chisel.
if they are mznufactured from 22 I.vw.ii. grlivonised sheet steel
they should be re~sonnbly robust.

If the jeints in the main pipe -~re being cnldercd hook type
jeints should be used and sesled by seldering. PBrazing or welding
of the joints will make 2 stronger job.



operating the pump_ahd then outruts of =bout 25 g3llons per minute
(1% L./min,) at 12 feet (3 m.) 1ift to =bout 70
(213 L./min,) 2t 3% feet (1m,) 1ift skould be obtfinable.
VI Zecommend:tion

The Inerti~ Hand Fump, being che=p, simnle, @grsy to construct
~nd rensocnnbly robust c¢on be recomiended for use ¥ prumping wnter
from sh»1low wells, stre=ms »nd furrows for smrllysc~le irrigntion
and domestic use in Tanzania,

Plans are ~vailnble from Tanzania 2gricuiturdl M2achinery
Testing Unit for three sizes of pumms:

3 - inch (8 cm) for lifts up to 12 feet (&4 w.)
L -~ inch (10 cm) for 1ifts up to 6% feet (2 H.)
6 - inch (15 cm) for lifts uc to 3% feet (1 m.)

]
:
i
Tanzania‘Agriculturtl Mochinery Testing Unit :
P, 0. Box 3101 4
Arushz 3
?'
}

nllons per minute
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by Dennis Varner ' , I
It is o Tact that in rurel- areas of many of the developing countries design
and implementation of small vater supply projects are carried. out, not by engineers, @
N but by local govermment personnel,; schoolteachers, missionaries, or individual I
. E farmers.,
7 For this reeson there is a great need for readily-available, siuplified l
; B tcchniques of des:.gn and selection of the materizls used in typical projects. In
the field of rursl water supply such technical aids could be a series of pipe des:.gll
fcharts coverm:; a vide variety of field conditions.
The chert shown here is an outgrowth of a request by a Pecce Corps Volunteer l
lin Lesotho (Southern Africa) for a method of selecting sinell dizmeter vlastic ‘
‘;' (poly‘thene) pipe for water supply projects in mountain villages. The only chart l

available to him wag based on the Hazen-Williams equation, ‘

v = 1.:8c¢ (a/5)°%3 (hL/L)O’54 @) .
vhere V is the velocity,_ C is a coefficient of pipe roughness, d is the pipe ‘
'% @iameter, hL is the head loss, and L is the pipe length. Unfortunately, this Il
equation is not considered valid for pipe dismeters of less w.an two inches.

By meking two assuumptions, that of smooth plpes and a constant yoter temperatur'
o — Ethe illustroted chart for small diametor plactin ~nes vms developed for the. '

[ variables of dischoisze, head loss, velocity, and pine diametex l
. The besis of the chart is the general relationship for turbulent pipe flow
3 E civen by the Darcy-Weisbach formula, 5 -
hf = i 3 2% ’ A
where hf is the frictional head loss in feet, f is e frictiqn factor, L is the l

lenzth of pipe in feet, V is thé mean velocity in feet per second, 4 is the pipe
dizmeter in feet, and g is the acceleration due to gravity in feet per second per l,

’jsecond. The Agsumption of smooth pipes allowed the usc of the Blesius equation

) ;
for friction fzctor, 0.316 ) l
' : f = - 3
(N )O"'5..-.,4 .. R
in vhich II is Reynolds number within the range of 3000 to 100,C00. l

Vrith thc ‘ssu_:otlon 01 en average water tcmperature.of )O ., the corresponding
; '-kJnema.tn.c viscosity of O OOOOlf 11 squﬂre feet per second reduces Egucotion (3) to '

| 0,019
o ()

§ Vhich, in tura, cen be used to reduce Fquetion (2) to
w10

hy = 6.72 :;LT'ZS_M (5)




: ) . o . _
between 1.0 ond 9.0 feet per second, while at 60 F. the velid renge is only

between 1,0 t:nd 8.0 feet per second.

ER]
feet per second, and d is pipe diameter in inches.

i

Head losses due to entrance constrictions, pipe fitting s and volves usually
are considered to be negligible in rural water supnlj projec s involving e:-tensive

pipe length with few water distribution taps. Consequently, ;for design purposes,
éi

Equation (5) cen be taken to represent the entire head loss :gn the system.

",

Values of pipe discharge are not included in Equation (§ but cen be found

o

from the genersl relationship

AN 5

¢ = 122.3% Vd2 (6)

in vwhich ¢ is the discharge in imperial gallons per houxr, V Jés valocity in feet per
second, ond ¢ is pipe diameter in inches. Solutions of Equaﬁ:_ion (5) ana (6) can
be combined into a teble of values of @, hL’ v, end d. By pﬁotti_nfg these variables
on log-log paper, as shown in the illustration, the intersccting curves of velocity
and pipe éj.:»uneter result in strzight lines znd thus czn be de}temﬁ.ned wvith only

two points. 4 . ‘ oy

As an example of the use of this chart, assume there is ke demend for 350 o

gellons per hour at a site having an allowable head loss of 60 feet over o distance
of 1000 feet. The corresponding pipe diameter from the chs ' is 0,90 inch with 2
flow velocity of 32 feet per second; Therefore9 the projecﬁ desim z_should call
for a pipe dizmeter of the next larger aveilable size, or 1.0 inch.:

Although chart accuracy ond ronge are dependent upon the c©bility of unatlon
(3) to p:ced.u.ct cecurcately the friction factor, the choxt is relutlvaly insensitive
to tempercture variotions from the assurﬁed constent volue of 50 &, Tor exemnle,
values of hL obtained from Equation (5) vary less than 5% from the theoretical. -
values calculoted for the temperature renge of 38 F. Yo 61' F. _iu'thermore,
chort renge. which is limited by the allowable veristion oi Reynolds number in v~
Fquation (3), also is relctively insensitive to tempercture chanzges., At 50

he chirt is volid for pipe dismeters between 0.5 and 2.745 inches ~nd velocities

slightly rcduced to pipe diaometers betveen 0.5 and 2 0 inches ond- ve1001t1es

Referencos:

John X, Vennerd, Rlementory Fluid iiechonics, 4th cd., Fow Yorics Joiw filey &

Sons, Inc., 1561, )

Robert i, ‘x'-x’obett, ed., Americen Civil ‘Ehg,ineering‘Pr:thice, “}ol. L., Jew York:
John Wiley & Sons, Inc., 1956. : - '
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((ft/sec) f f (n)| ¢ ¢ TBV EQUATIONS FeT5
0.50 .298 0.25| .cées| 177 | z8.0 v T? hy = 6.72 1.55
0.75 604 0.50 ] .250 20" | 16,0 v+ T2 5
1.00 1.0 0.75{ .562 | .68 | 9.63 vi'1° Q@ = 122.5Vd
1.5 2.03 1.00 1.00 |1.00 6.72 v 1? -
2.0 3,36 1.25 1 1.562 |1.%22 5.08 v 1o NOTATIONS
3. 6.33 1.5C | 2.25 1.660 4.05 ‘/’1"75 Q@ = discharge in imperial gallons per hour
4.0 11.30 1.75 | 3.06 2.013% 3.34 Vl'75 h.L = frictional head loss in feet per 1000 feet
5.0 16.7 2.C0 1 4,00 2.38 2.82 V1°75 V = flow velocity in feet per second
6.0 23,0 2.2515.06 2.76 2.44 . v1°75 d = pipe diameter in inches
8.0 35,0 2.50 | 6.25 | 3.15 2,15 yi-1°
10.0 56.2
VALUES OF 4, V, ny, and Q USED I PLOTTING POLYTHENE PIPE FLOW CHART
a V=G. 50 V=0.75 V=1.20 V=1.5 V=2.0 V=3.0 V=4.0 V=5.0 V=6.0 V=6.0
"Gn) | o b Pl oo bRl e | M 2 | ML o P ~ | M o | M ol Bl e M| ol A
25 | 3.82f11.32] s5.73(22.93f 7.6.]36.000 1i..7[77.11 15.3}127.7 | 22.9]2¢0. 30.61:29.0] 38.2J6%..0) 45.8874.0] 06Y.2) 1440,
50 1503 | 40771 22.9 | 9.66] 30.6 [16.00] 5.9 |32.5] 61.2f 53.8 | .91,8]109.3] 122. {181. | 153. |267. | 18i. |368. | 245. 608,
75 | 3.4 | 2.87) 51.6 § 5.72) 68.8 ) 9.63F 123, 119.55{138. | 32.4 | 206. Gg.e 275. {109. | 344. {161. | 41z, {222. | 555. 366.
1.00 | 61.2 } 2.00} 91.8 | 2.061122. 6.72) 164, [13.60}245. | 22.6 }:367. ! 25.9} 489. | 75.9} 612. [112. t 734, 1155. | 979. 2554
1.25 | 95.6 | 1.52{1.3, 3.074191. 5,08} 267, }10.31{382. | 17.1 | 573. | 3a.7) 765. | 57.4} 955. | &..8 h150. D17, |1530. 153.
1.50 {138. 1.211206, 2,:51275. 4,05 413, 8.22{551. } 13.6 | 826. | 27.7}1100. | 45.8]1376. | 67.6 650, | 93.2}2200, 154.
1.75 {137. 1.00f 281, 2.021 374, 3.34] 562, 6.78] 748. | 11.2 J1120. | 22.8|1500, | 37.7]1870. | 55.8R250. | 76.8}2590. 127.
2,00 {245, 0.84{ 367, 1.701490. 2.82} 735. 5.72] 980. 9.4811270. | 19.3|1960. | 31.9)2450, | 47.1P240. | 64.9}3920. 107.
2.25 {310. 0.7%| 4654 1...7}619. 2.44] 923, 4.95E24o. 8.2C,1860. | 16.7}2480. | 27.6}3100, | 20.8{3720. | 56.2}.9¢0, 92.7
2.50 | 382, 0.63|573. 1.291764. 2.1311147. 4.%2J1530. | 7.15}2290. | 14.6]3060. | 24.1}3820. } 35.6}:580. | 45.0f6120, 81.0
-l T W 0N N S S5 S8 N O S AN Ay S aE aEm S . - W ..
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DOMESTIC POII*"‘; AND LONG CATiLLE 1TROUGH
IN KILIMANJARO REGION, TMMIIL'I

by q. A+ Crawford
:; i

Intnv:uction

From !Objectives and Stretegy'! (related to Water Development) in
Tanzenia's Second FPive Year Plan, we can read in Clause 90 ".eees In the
immediate future therefore there is a great need to ensure that the scaree
resources available during the Plan period are used to maximum benefit,

For thigjurpose the highest priority will gc to low cost projects which.
provide benefits to maximum numbers of people, while more expensive projects
bringing large benefits to relatively small numbers of people must command

relatively lower Priority sesee'e

‘ To those familiar with water supply projects in Tanzanis this means
emphasis on the 'Social service! type of project (such as those at present-
financed under the Swedish Credit agreement) as opposed to the private or
for that metter, public service. In practical terms this means that
fundamental mode of supply to the consumer will be via the domestic points

I felt therefore thatthe domestic point was worthy of study. Rather.
than to prove or disprove a particular issue, the study we prepared involved
the collection of various rendom pleces of informstion in the hope that it
would become noticeable which items ‘'affected! the pattern cf the domestic
point - if indeed there was such a thing as a pattern. Perhaps I should
specifically mention at this point that this study was not "an assignment
and therefore I felt it was not possible 1o tackle the matter on a grand
scale, as expenditure had to be kept to a minimum, Th: sites were of a Ttypet
as far as possible and were selected largely because of their relative
proximity to Moshi, It was possible therefore to collect results each .
morning, which enabled trends to be seen at an early stage and suspicious
results to be checked before any damage was dones Also, of course,
additional information could be arrcnged almost immediately, if requireds.

I felt zlso that rainfall cculd be considered as common to all sitese. '

General
The sites could be described generally as followss

(a) near main road -~ prominently exposed (Sholo V)
§bg near main road - semi-secluded §Msaranga)

routino domestic point -~ mountain area (IMbokomu)
(@) routine domestic point - low land area (Rau)

Staff used could not conceivably be Technical Assistants due to our
other commit ments, but daily paid staff were specially selected. In
particuler, Mr, Ngateu (rg. Inspectecr Works) who supervised the field works,
and Mr. Kusare (Costing Cle:k) who computed the results were of invaluable’
assistance in the exercise. Detziled records have been kept from 6 a.m.

‘untik 6 pems and 'night!? consumptlon noted also,

The exercise has been 1n progress for just over one month and weather
conditions have varied cons1derab1y over that period.

{

|

lThe views}presented in this paver are only those of the author and are
not intended necessarily to{reflect the views of the Wrter Development and
Irrigation Divi?ion.
il
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Luck has rot been with us all the while, as the meters being used were
not all serviceable 100% of the time. '

A minor study was also made of cne cattle trough, where information was
collected relating to cattle, sheep and goats. This augmented an earlier
study on the same subject made one year ago. o

Since there were no specialists attached to the eter01se, I thought
it best that no attempts be made at questioning water users. Observers,
therefore, silently observed, and recorded what they saw. Observers were
instructed not to interfere with water usage, e. g. if they noticed that a
tap was left rumming tney had to overccme their natursel instinet to turm
it off.

This, therefore, sets the scene for the investigation. As the results
ceme in, running checks were kept on ‘'trends', and in most cases general
results were predictable., PFor example, the more people who came, the more
water used. However, some interesting facts were also noted.

.. Latterly, records of the following were kept:

1. '2a Total number of visitors to the domestic point
b) Number of male visitors to the domestic point
Eo Nupber of female visitors to the domestic point
(@) Mumber of children visiting the domestic point
(Hourly figures observed also)

2 Eag Total consumption from 6 ase.m. to 6 p.m,.
Amount carried away by hand
(c) Wight consumption '
Ed; Amount carried away by drum .
Anmount used at domestic point

(Hourly figures observed also)

S Ralnfall and weather conditions at the cattle trough,
records of numbers of cattle, sheep and goats = together
with water consumption were kepte

The records are not completely comprehensive and results naturally
have to be tailored to those which car be computed or assumed from a
combination of these records,; and bearlng in mind that there was no
questioning carried out.

Comments on Results

One of the most interesting facts to emerge, it scems to me, was the
apparent lack of any regular social patterns. There seems to be no particuler
wash-days; weekends on some occasions are busy and some quiet - and this
seems to be the case regardless of weather. There is no significant increase
of children visiting the domestic point at weekends. These facts appear to
be as true for 'prominent! domestic voints as -they are for the more secluded

type. ote

It would secnm that rain has little effect when it is falling, but
consumption drops the following day, indicating perhaps that the former
method of supply from rain storage is preferred to the walk to the domestic
point when possiblce. (This point may also rclate to my later cormments on
private cormecticns.) 'The effect of razin was greater at the more remote
domestic points. Also after rains therec is a drop in demend for those

who take water by the 44 gellon drum.

© - M—
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the results do indicate that it is rather a gatlering point, as usually if
the number of women visitors ihcrease this is generally accompanied by an l
increase in the numbers of men and children.

Regarding use of water at the domestic point, scxes and age groups did
not persistently save or waste water. When washing clothes it is reported
that women did make use of the washing slabs provided. #Apparently women
do not find it convenient to use the washing slebs during times when a
nmuber of people would like to collcct water, however.

more detailed study of h‘ourly consumpticn figuregs Results for the other

days are avallable, but these were chosen becguse of their varying weather
condition - respectively sunny and hot, rainy mid~day, cloudy, sunny

The 12th, 13th, 14th, 25th and 26th of November were selected for a '
perticularly cloudy, Herc some fairly regular pattern does emerge and the '

" indications are that the peak consumption times are at 8-9 a.me and 2 pPeley

and &leo minor peaks in the late morming and about 5 pems The lowest

.consumption period is 3=4 p.e with another low point about mid~morninge.

A check was made of peak flow as related to average flow and of the 20

results obtained in this selection, only on four occasions did the peak flow

slightly exceed 4 %imes the average flow, and the average ratio was found :
to be 3:1. ' S : : ' '

An attempt to find the estimated consumption per capita was a difficult
exercise, if only the available readings were to be utilised. For example,
the total consumption divided by the totel number of debes carries away woul
give an 'unreal! answer, etc. On this point therefore we applied an =

' ‘academic approach (rather than.a straight~forward interpretation of figures\ '

'read'). The population vdensiti/ was noted from the recent census, and

applied pro-rata to an assumed g mile diameter "sphere of influence" of the
domestic point, The figure was used as the divisor to the total

consumption. Results using this method indicate a consumption per head l
figure of about 13 gallons. (This figure does not include the Mbokomu
domestic pointe. Unfortunately from the census figures available we are

unable to isolate the Hoghi fsuburb' of Kiboriloni, an area which has an
independent supply. For cur purpose therefore the population figures may bel
gaid to be distorted.)

amount carried away'se The percentage used on the svot was greatest at the
remote domestic point but over the four domestic points under review

for the period of the review, the proportions were very near to 50/50., It
was not really possible with the scope of our investigation to detail the »
purposes for which this was ‘used', i.c. washing of legs, washing of clothes,
'pure! waste etc. and thercfore it is not possible to put a relative cost on g
the savings if no-waste valves were in operation. In financial terms it is '
obvious that a considerable saving could be made, however, Local people

have an objection to the no-waste valves; it is that children are unable I

A compardison was made of the 'amount used on the spot' and the 'total l

to operate them, and the extent to which children are used to collect water
is evident from or recordg.

Before leaving the guestion of domestic point usagey it is perhaps
worth noting that in limanjaro ny interpretation of the mood of the .
pecple here is that in the foreseeable future demands for private connections
will increase dramatically, and it may be prudent to anticipa this demand
in the plamning of future projects in this Region. .

Perhaps the most intercsting rcsults of all come from our brief
investigation at 2 standard long cattle trough. About one year ago 1 carricl}

ocut experiments over a very bricf period at this saime cattle trough, and 8
the results indiceted that, assuming a vater consumption rate of 5 gallore
per day for cattle and 1 gallon pcr day for sheep ard for goata, the '
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‘fThe results of the presert test have again indica
~.-Same proportions,

" the hydraulics will vllowreduced sizes). However

ek

n

actual consumption was much lower than one might
theoretical consumption was 8 times greater than

ave expectcd, VviZe
he actual consumption.
ad approxinately the

1y the implications are
the cattle carrying
h are, say, 8 times
rtionally tc this degrec,
hen necessary (assuming
it should be noted
proximately 8 times the
hat smaller pipes with
nomy in future prcjects.

If these results were to be confirmed nation
considerable.. If we are attempting to design for
capacity of an area and then applying figures whi
too great, then we are prezoting overgrazing prop
Not only that, but the pipe sizes will be larger |

on the gquestion of pipe size that peak flow was a
average flow. Nevertheless, the indications are
storage at the trough may provide considerable ec

obviously for cattle.

Onc further point is that the cattle trough i
s have great difficulty

Goats and sheep, particularly those not fully gr
in benefiting from the water troughs as the wallsfseem to be rather high.
It is interesting to note that the number of cattye using the watering
point has approximately trebled in one year, In” opinion it is important
that for each cattle trough there is a domestic pdint placed so as to be

easily visible fram the cattle trough. Y
. 3
Conclusion ~‘§
This is a subject which, in my opin%on cesciws further debuiled study
thoughout the territory. This paper only s ipes the trends of our

investigation in Kilimanjaro Region. I hope also.it stimulates discussion
for the workshope. ‘ ‘

Moshi: December, 1969.
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RURAL WiTER SUPFLY PROGR™MME IN KEI

by B. Z. Dianant

4
-
¥
3
¢

Asgistance: A piped water supply isvoné of the major

promoters of health z2nd standzard of living in a2 community.
The majority of people living in developing countries belong
to the rurzl areas, but only 2 small portion of thesec

people enjoy piped water supplies whereas the rest have to
obtain their wnter from remote and unsafe natural sources,
However, the installation of a piped water system is a
costly operation beyond¢ the affording of any rurad
community, and evern if assistance is cbtained, whether

by the centrzl Government or by an 1ntern°t10nal body, it

is almost 1mpos$1ble to carry out such development.

Considering the important public Health aspect of this
matter and the considerable expenses involved in handling
it, World.Health Organisation (WHO) has agreed together
with the United Nations Children's Emerigency Fund (UNICEF)
to establish special programmes to assist Governments

. in developing countries to implement rural water supply

projects. . !
One of these programmes has been operatlng in Kenya
since 1960. Durine this period hundreds of rural water
supply schemes have been developed in the country with
the aid of WHO professionzl personnel and UNICEF assistance
in materials., These activities were conducted by WHO
Project Kenya-DOC2, within the frame of the"WHO/UNICEFR
Assisted Environmental S«nitation Programme",

3

Assessment: 1In 1968, the Project has carried out an
assessment of this Programme. This assessment has shown,
that 2 very urgent necd for a large expansion in the
present development of rural water supplies was existing
in Kenya, to such 2n extent, that all present development
activities performed by the U.N, organisations as well
as by other bilaterzl bodies 2nd the Government itself,
in this field, did not even cope with the needs of the
natural rurzl porulation growth. i

Following these findings the methods of the Project!s
activities have been reviewed, and a reorganisation plan
has been designed based on past experiénce znd future
needs, with the purpose of increasing and spreading the
number of demonstr=tive rural water supplies designed ond
assisted by the Projeot.

. . : L]

The reorganisntion plan has been based on the following

main aspects related to the Programmes:

- The chnractar of the Programme

- Long-term planning

- Standardisation

- lrdlnlUV

- Co-operation with Government and other bilaternl
bodies

- Maintenance

- Future dnvelopmrn*

.!.' e . [ Illl' ] e N e
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" people connected to a single rural water

these schemes as wide as possible.

" the new Five Year National Development Ple
" assisting in the design and development o

THE CHARACTFR OF THE rROGRAMME

Demonstration: It is clear that the WHO/QNICEF assisted
rural water supply programme was not meanf and did not
intend to replace or fulfill the duties off @ rural waters
supply authority. The charncter of this grogramme has
been mainly demonstrative, with the z2im of assisting in -
creating only the nucleus of the rural wafer supply scheme,
with the hope that further growth and de¥elopment would

be performed with and through local means fand efforts,

This basic concept has been influencgg the Project's
rural water supply vcrogramme in two ways, frelated to the
size and the location of the schemes., Thef size of the
assisted schemes has’been restricted to a fmaximum of 1,500
pply, and as
f'ar as location was conccrned, the schemds were distributed
country in
each other,
bn cffect of

distances of not 1léss than 30-50 miles fra
with the view of spreading the demonstrat

‘This pollcy has been followed along the first 7 phases
of the programme (see 2.3 below), Howevei§, the recent 8th
phase, designed for the 1970-71 period, hgs adopted a
slightly different policy based on the in#grated approach
in rural development.

The 8th phase, has been taking an intkgrated part in
h (1969-73) by
46 small rur=l
water suprlies in six sel~cted pilot development areas in
Kenya chosen by the Nation2l Plan to Derform the first
stage of rural development.

Contribution: The local matching aid towards UNICEF's
contribution has been within the range of 50-60%,0f the
cost of the schemes, mainly in respect of labour, construc-
tion and loczl mr~terials. In the rccent 8th phase of the
Programme, the local contribution has been considerably
increased up to 75- 80% due to the Nlnlstry of He=1lth
srpecial allocations for rur2l water supplx development,
within the environmentzl sanitntion develdpment plan.

‘;‘
Phases: The Programmc has been a1v1ded 51npe its commence~
ment in 1960 into phases of planning, whlcb were usually

"designed uron annual periods. Eight phases have been

developed up to d~tc embracing over 450 rukal .water suprly
schemes developed in nll parts of Kenya., Over 500,000
people are included in these schemes which: involved UNICEF
eontributions worth over 1754800, 000. ?

Request: During the petriod of implementing each phose,

new schemes are being proposed by the Health Inspectors

in the Districts for the coming phase. The sites of the
proposed schemes are visited, and when found to be feasible,

" they are appraved bv the Ministry of Health, and the

detniled engineering desiegn and costs are cnrried out,
During each phase's work, 2 genernl estimation of the
prosvected UNICEF contribution for thk~ coming phase is
discussed with the UNICEF represcntnative, and ~ccepted s

-
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3.1

.the plan.

a guide line for future planning. The Hetniled cost lists
for the proposed rural water supplies are divided into
UNICEF's contribution and the local ma;%hing aid, and are
s0 submitted bv the Government to UNICEF with a request
for assistance in the construction of %he schemes,

Installation: The construction work sé&rts with the

arrival of the materials shipped by UNICEF from =2brosd,:

The materirls are addressed to the Miniﬁtry of Hezlth, and
are considered to be Govirnment property until thev"ﬂ;e‘
installed in the»site, ~fter which they’ be:ome thebnroperty
of the local authority, which ~ssumes the full respénsibility
for running 2nd maintaining the new supply. '

LONG=TERM PLANNING: ;

.

Expansion: The first Phases of the programmc were divided
into yearly periods. Following the above-mentioned asscss-
ment which indicated urgent need for increased activities

“in developrment of rural water supplies &n the country, it

haé\:een.decided to design a2 long~term development rlan,

A three-year term has been anticipated to fit in the frame
work of the project. It has been further decided, considering
the possibilities of the wroject and itis available man-power, -
to place an annual target of 100-110 new- rural -water supply
schemes to be accomplished durine each of the three yerrs.- of
These schemes will be assisted by UNICEF and by
the Pinistry of Health, as well as of course, by the local
matching aid of the local authorities »nd the people
benefiting from the wnter supplies. Coee

Long-term Prorvosals: When the layout of the three year plan
was completed and accepted by the Ministry of Health, a
circulay wss Jdistributed eamong 211 Medical Officers of
Health, Provincial and District Health Inspectors, in the
six Provinc.s and 34 Hecalth Districts of fenya, explaining
the plan e&nd aeking to list on a special form attached to
the circular rroposed rural water surrly schemes for the
coming three ye=rs. The proposzls hzd to be numbered
=ccording to order of priority. The information that had to
ke supplied in the form included: “am%}of location, size

of population, proposed water source, Means of delivery,
estimated distance and estimmted heud Between the source

and the villege. Only estim=tions were asked in this stage,
in order to facilitate the zccumulation of this important
information, B

When the filled fourms reached eventually -the Ministry
of Health, & tot=l of over 600 proposals werns countcd.
Out of'these were chosen the first grourp. of scnemes for
the first . annuai stage of the new Plan (or-Phase VII) of
the progr-mme. For the first time all the 34 Healph
Districts in the countrv werce rooresented in one single
Fhase., -These selected schemes were nrocessed according
to the new standard design, that has Qeen,developed by
the project in order *o ennable mass-p§QCussing sf 1-rge
‘numbers of new schemes according to the three year rlan
ocutline, Do e
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STANDARD DESIGN

Simplicity: According to the three year pl4n, the annual
number of new demonstrazation rur2l water sufprly schemes
had © be almost tripled, compnared to previdus phases of

-the programme, With the existing limited dan-power available

in the project, such increase could not haje been achieved
without altering existing procedures of prqcessing and

design of rural water supply schemes into § standardized

and clearly classified and defined system.} By the use of
simrle standards and procedures the healthlinspectors
staff in the country cz2n be easily trainedjto follow =2nd
practice the standzard design system of rurdl water supply
schemes from the first stages of choosingfthe site and
surveying the schemes to the final submissfon of the detailed
request followed by the Country Council's gommittment to

take over and maintain the assisted scheme

Standards: Following are the main factorsfupon which the

standardisation of the design has been baskd:

ply scheme should
the scheme. 1In
adic, the

people.

(a) Sigze: The sire of the rurzl water s
'~ ot exceed 1,200 people connected t
arid areas where the population is n
maximum figure czn be raised to 1,50

figures for the
schemes, should
Aegn to allow for
gion increases.
M
(¢) Machinery: £11 machinery installed ih the schemes,
such as pumps a2nd engines should be, as far 2s possible,
of thc same make, to facilitzate future service and
maintenance. The yrroject has hence been using in most,
scnemes Blake pumps and Lister engines. Dug well have
been supplied with Craelius handpumps.

(b) Future Growth: The vopulation censu
communities living in the locations
be increased bv 25 percent in the de
future populztion growth, and consum

(da) Consumption: W-ter consumption rate bf 10 gallons
per dsy has been decided to be the b@sic design figure,

(e) Pumping Rote: The following daily Dumplng periods for

the design of the pump and piping hxvc been fixed

nccording to the size of the scheme: f 7 pumping hours
per day per scheme serving up to 500 people; 8 hours
for 501-750 people; 9 hours for 751-1,000 peOCple; and
10 for more than 1,000 people. These! standards will
2lso contribute to future growth nee@s by allowing
longer pumping periods in due coursg,‘WLth the same
pump,

(f) Reticulztion: In =2ddition to the main pipe, reticulation
allowance wns m=c¢e nccording to thg, follow1ng strnd~rd:
2 feet of 1 inck pipc 2and 1 foot of % ineh pipe, per
every person connected to the scheme.]

(g) Waste-not-volves: One % inch Wastd—not valve
allocated to every 180 people connected to the schere,

(h) ‘Water ‘letres: In ordecr tn encourage water r=ating in
the new sclhiemes, metars were 1nclud<d in the design
as follows: one mster for the m2in, and one % inch
meter for cvery 10C teonle connocted to the schome,

it e el
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(1) Tittings: Fittings comprise a wide vEriety of small
items., Sincc the piping ~rrives wi;: couplings, and
ir order to simplify the design, it faas been decided
to include fittings in one cost figwre being 3% of
the value of the piping in the scheme. This item has
" teen placed therefore in the local Gontribution section.

(j) Survey Eguipment: The use of the Plélmetcr has becen
) intrcduced to determine the pumping *head. The Henlth

Inspectors have been equipped ezch with pocket altimeters

npurchased bv the Mlnlsty of Hez1lth for this purpose,

(x) Rarbed Wire: Two rolils supplled for each scheme for
fencing and protecting the intake 51te{ -

(1) Reinforcement and Roofing: Quantities of iron bars,
we ldme sh sheets, and aluminium shcets, necessary for
the schemes have been determined according to the
capacity of the storage tank where most of these
materials are used z2nd c2n.be easily picked up from a

standard table.

" (m) Design Forms: The deéign as wholc hzs to be performed

in special forms prepared by the project. The form

is divided into four parts covering details on site and
aren, the Hydraulic design, the cost list, and the
sketch., The He2ith Inspectors were trained to calcu-
late and fill the tables, prepared by the rroject.

More detnils on the form and thc table set =are included
in the following charter five on training.

Woter Treatment

4 trickling chlorinntor and/or a slow sand filter have
been included in éverv rural water supply designed by the
project., Surface svpplies are eaquipped with both chlori~
nators and filters, whereas properly protected wells or
spring catchments 2re supplied with only a chlorinator.

The design of the filter and the chlorinator has been
standardiced and tabled, in a way that a treatment set,
including qu2ntities and costs cz2n be immediately selected
for every water supply, 2according to the capacity of the
storzge tank., . ' '

‘aste Distosal

Standard design for 2 pit 1l=trine including quantities
znd cost has been prevpared by the project.. From a
standardised table in the design, number of units, quanti-
ties of materials =2nd costs of inst:lling pit latrines
in tne morket and the school of the locz2tion, can easily
ve found according to the size of the community served
oy the proposed water supplies. .

tims: The trzining of the Fenlth Inspectors staff in the
standard design of rural water suprlies, hzs had two =ims:

{a) To co—oﬁcrﬁte the staff in the performance of the
development programme,
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. (b) Pumped supplies operated by means

T2bles: 4 set of hydreulic and costs te

(b) To prepare the staff for taking ove
the development of rural water suppf

gnd continuing
{sinltho'country.

Seminars: The training of the health in3
performed in seminars specially planned 3 this pur=ose.
The stress in these seminars was 1l2id onf§#c technicol
training in the standard design of ruraldter supplies. In
planning the syllabus, the background trjning of the health
inspectors in the School of Hygiene had §JEn ¢onsidered,
where they had studied basic hydraulic o design criteria,
Only five lectures were included in the Jninars which
lasted a whole week each,whereas the rco§ibf the time was
allocated to practical design, on sreciafforms, with the
aid of the table-set. T

B-ctors has been

The des1gn included four dlfferent t ;es of water

supplles

(2) Pumped supplies operated by means ) Bcchanical pumps
from rivers, springs, lakes or catcjigents,

(¢) Gravify supplies.
(d) ‘ell supplies operated by means of Jpnd-pumps, or
- mechanical wellhead pumps. P '

Hies nas been
vrepared by the project to assist the heﬂith inspecctors
in performing the standard design. The set included the
following 14 tables, e e

Table 13 Loss of head in galvanlsed iron pl“es of dllferent
: - -diameters.

Table 2: Specifications for Climax wellhexzd pumps,
complete with engine and casing.

Table 3

Specifications for Blake doublﬁhacting pumps,

Table 4: Specifications for Deming pumps used for very
high lifts.

e

Ji>
R iy

Table 5: Combustion reduction in cngineg duc to altitude
nd temperature. Due to the hifh ~ltitudes - .
existing in Kenyz, adjustment in the engine's
horse-powér output must be. insérted, sincec engine
characteristics fit sea-lzvel conditions, #n
average temperature of 8C F bns been fixed in
the stzndnrd design.

Table 6: Specifications for Lister diesel ergincs.

- Table 7: Specifications for Blake hydrams.

 Table 8: Water storage tanks, showing dimension.: capacities

and costs of various t-nks mxde of gnlvanized
iron sheets, stone or concretep The table indi-
cates also the required aquantities of cemcnt,
reinforcement, weld-mesn, and aluminium shects.

-
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Table 9: Gravity flow disoharge for galvanized iron pipes.

Table 10: Weights of galvanized iron piping (ton/1,000 ft).

~Table 11: Costs of railing one ton of piping from Mombasa

to 13 various railway stations in Kenya,

Tables 10 and 11 are to be used for calculating
costs of transporting supplies from Mombasa to
various scheme sités, '

T=ble 12: Mean annual rcinf=11 in the distficts.of Kenya.
To be used for the design of roof or rock-
catchments in arcas where detziled meteorolo-
giczl d=ta is not available,

Table 13: .Price list of water supply materials,

£11 tables include coordinates to facilitate the
checking of the design, columns were lettered: a, b, c,
ete, and rows numbered: 1, 2, 3, etc. Every figure quoted
from the tables had to be referred to Table's number and
the adequate coordinates. A set of these cyclostyled
tables has been given to every health inspector attending
the seminars. With the 2id of these tables and -the..
available generzl data regarding the scheme, the standard
design can be performed in the standard form,

-Form: The standard form consists of four parts: Part l:
the arex which contains data as per place, population,

source, flow, distance, %e2d, and 2ltitude, 2s well as’
institutions to be served such a@s schools, markets,
dispensaries or missiones.

Part II: The désign, which includes the consumption
(based on a standard figure of 10 gallons per day) and
storage capacity, and the loss of head for the calculation
of the viping. The next step in the design is the
calcul-tion of the pump. The form includes tabled d-t=a
for four Jdifferent pumps used in the designs: a double-
acting 2izke pump, Deming pump, a Hydram, and Clima-x well-
head punp. No pump of course is necessary in case of a
gravity scheme, in which case all four sections of the
table's data are left blank. The third stcp in Fart II

is tho c=lculation of the engine, according to the formuls
given in the form. £ standard rate of 40% efficicncy is
allowed for the enginc und is incorporated in the formula
as well 2s an nltitude =djustment tb determine the final
horse-power outrut. :

Part ITI: Cost list. This list includes the quantities
and costs of the necess2ry materinls reaquired for the
eonstruction of the water supply scheme according tc
the previous d=sign. ‘the list is divided into two
separate totaling columns referring one to UNICEFE
contribution and the other to the local matching ~id,
£11 prices are giver in local East african currcncy. The
UNICET contribution includes almost nll materiocls that
have to be imported Irom "tvromd, ¥iaicn arc the piping®
pumps, engines, reinforcement bars, valves, meters etc.
The local matcuing aid includes mainly the labour, the
inland transportation of materials, the construction
of storage-tanks nnd th necessary fitting.

*Recently, UNICEF has agrecd to purchase locally
produced pl=stic piping for th: ~2ssisted schcemes.
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‘of water supplies, whereas the responsible bedy fo

of the scheme, The detzils that have to be indica

the sketch are: The existing pipe (length and diameter),
the new pipe (length and diameter); the source of gupply
(river, srring etc,) =2nd the direction of its flow the

Part IV, Sketch. The sketch shows the general lu%c
d ir

© intake point and its elevation; the storage tank a its

capacity and elevation; the institutions served (s hool,
dispéensary, market etc,); the near main road and i
direction 2nd distant from the nearest town; the N th
direetion. Most of the above information is symboRised
in the legend of the sketch,

and distributed among the Health Offices accordinggto a

rate of four copies for each scheme. The four copiles are
to be distributed as follows: one to be sent to th
Ministry of Health headquarters in Nairobi, one fo

The stzndard forms have been vprinted by the pjogcct
County Council, one for the Provincial Health Offi

the

"and ohe to be filed locally in the District Health? fficc.

o

COOPER::TION B o ' :

iy

Responsibility: The WHO/UNICEF assisted rural watef sunply
development programme has been established m11n1y§to
promote community health. This v»rogramme has beeni

operating within the Ministry of Yealth., However,3ithis
Ministry is not the authority for water supply in the
country, It only assumes responsibility for the qiglity .

rural
and urban water suprlies 'is the VPter Development Depart-
medt in the Ministr; of dgriculture. The programme has
therefore btcen developing during the years upon close
connections and cooperation with this Department. Such
cooperation must be considered essertizal, since any rural
water supply development has to be performed within a .
common country-wide nlanning, while avoiding costly
overlaryira. ‘

Local $taff: The proposzal of new water suprly schemes to
be developed by the project, is usually being done by

the District Health lnspectors operating in-the 34 District
Health units in Kenya. These Health Inspectors being

‘local officcers, nre thoroughly ncquainted with all other

development projects’ pl-nned in their arens, and hrve

been accordingly ~dvised by the Ministry of Health to
cooperat e with 211 bodies involved in community develop-
mént, such as the Water Development Degartmert, the
Ministry of Economic Planning and Devclopment, the
Ministry of Loc=l Government and of course, the local
authoritics which are dirsctly connected to 21l develop-
ment works that trke pl=cc in their areas of jurisdictilon.
Bilateral —";;x_Y‘Cl(‘.’:' [‘.‘pal‘t frem ’( ‘-”HO/UI‘?ICEF Prbgramme
and the #Water Development Depariment, there are few other

‘bodies engaged hrre with rural water suprly development.

These are mainly United States igency for International
Development 2nd other bilateral agencies operating under
the auspices of developed countries (Swcden, West
Germany etc.)., The project has bcen mintaining cloce
connections and cooper~tion with =211 bodies involved in
the develorment of rural water supplies in Kenya..

e o e




MAINTEMNANCE

Rating: The maintenance of small rural water supply

schemes is not an easy task, due to lack of operating
funds, ~nd possibilities of collecting such. Rating
creates 2 problem due to lack of private connections
and meters. No funds can be hence available for syste-
matic maintenance .of repairs of major break~downs., It
has been thoroughly investigated and the following
conclusions were drawni :

Conclusions

(a) Rating of water in rural areas can not be introduced
without arranging for a proper background, based on a

long term health cducation period. Normally this period
will last two to three years, during which a gradually
imposed rating system based on fixed charges per family

or house is introduced together with encouragement to
inst21l metered private connections, Only when the people
are fully aware of their responsibility for the water
supply, then rating, 2nd through it, proper maintenance,
can be successfully practiced.

(b) In order to =2void, 2s far as possible, during the two
to three years of "adjustment period" the need for major
repairs which c2n not be financed, it is rccommended to
include in the design, pumps and engines of somewhat higher
strengths and capacities than. needed, The increase in the
cost of the machinery due to this increase is very sm=2ll,
and has almost no effect on the cost of the scheme, The
machinery will hence operate.upon longer intervals, and

be less worn out during the said period., However, this
arrangement will answer also for longer future needs of
the community,

(¢) The szamc kind and make of mnchinery should be used 2s
far as pozsible for all assisted schemes, & diversity of
pumps and engines from various products coumplicates the
nandling and maintenance of the machinery esrvccially with
respect to spare parts.

Thke project has been using, since its commencement in
1960, mostly Blake pumps and Lister engines in hundredg
of rural water schemes. This lkind of machinery has been
chosen becnuse the producers have be:in maintaining 2 large
agency in Kenyz, equipped with rrop.r workshops and stores
of spare-parts distributc¢d in the country.

(d) In order to reach safe iorr~ pericds of non-stop opera-
tion of the water supply sys:oms, the project has planned
an insurnnce schem~, to cover the pumping machinery
operating within these schemes, mzjer.breskdown repairs,
According to this insurance scheme which was possitle

due to the use of the same make of machinery in the
programme, every rural water supply will pny through the
County Council where the suprly is located an ~nnual
premihm to the machinery agency. Tuis vremium will seenre
regular servicing %y 2 mechanic of the agency that will

be travelling along 2 planned route, so thnt every schere
will be visited once in two to threc morths according

te the size of the scheme. The insurance will also cover
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the cost of repairs of major brenkdowns §such as cracked
casings or splitted pistons), as from a hinimum basic
amount and urp. T

FUTURE FORECASTS

Assessments: It is quite clear that the WHO/UNICEF
adsistance in the development of rural ter supplies in
Kenya can not last forever. As mention befcre¢, the main
purpose of the vrogramme has been to denpnstrate to the
people and to local authorities the urgdht need and the
benefit of heving piped and safe water prlies. The
project itself 2s well as UNICEF have pgrformed surveys
and studies aiming to show how much progyess was made
towards achieving this purpose., It can pe assumed from

a close watch of the progromme and its offfect on the
country and the Government, that it has been successful in

demonstrating the rural water supply nedds, and in stimulating

" individuals, and Government authorities,, to search for

more efficient ways =2nd mesns leading td the sclution to

- this urgent problem

8.2

National Plan: The new Pive Year Natioé%l Development Plan
for Kenya (19€9-73) has been concentrating on rural
development, and in particular on the dejelopment of rural
water supplies. Accordingly, the Environmental Sanitation
Department in the Ministry of Hezlth has' prepared estimates
for the Development Plan, where a sum of E400,000 has been
requested for rurzl environmentzl health purposes &nd in
particul~r for dvelopment of rural water supplies for
dispensaries, markets etc.

The Water Development Department with the =aid of
bilateral 2nd Government assistance, has 21so launched
an ambitisus plan incor~>r-ted ir the Nationzl Plan,
involving expenditure of gilliors of pounds Ior rural water
supply development.

The WHO/UNICEF Programme hzis beern hence performing
an important act in the field of rurzl water supply
develcpment in Kenya, 2nd 2 considerable vart of ﬁhe
recent rural development trend in the country can be
attributed to thnc demonstration eff-ct of this Programme,

e
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- our water well -rgjicct worthwhile,

COLMULITY DUVELOPMIIY wRUsY LULD UL wol
VITLAGE Y TER 'ELLS PROG,L 2003

_ by llarion, Lady Cheshar:

3
%

The Community Development Trust Fund%of Tanzania was
founded in May 1962 five months after Independence. Its main

" objective is to assist the Self-help PrO]ects in the rural

villages of Tanzania bv supplying the people of the villages
with the materials such as ceement, C.I. rooflng, nailg etc.,
the buying of which is beyond thelr resources.,

We have assisted and continue to assist the building of I
village teachers quzrters, village school classrooms, dispen-~ -
saries, maternity clinics and community centres. But we very '

soon found that the priority help needed by practically every

* village is a conveniently placed, clean water supply. In some

areas we have been’able to pipe water from above the village
by gravity to water taps. But in most villages a concrete
lined, concrete topped well with a hand-pump snswers the problem,

. .The first reason for helping the peorle to instnll these
wells was to relieve the women from the slavery of spending a
large part of their days walking to and from 2 water hole,
carrying a debe of water on their héads, or two on their
shoulders. There are cases where the walk 1s as long as ten
miles each way, the average is three to five miles, frequently
up and down a hill., 1In the dry season the water often has to
be dug for in the dried up bed of a river and then only a

_trickle of water is found. By relieving the women from tuis

back breazking work we give them time to take better care of
their homes, their children and their husbands. ' Also they are
2ble to attend adult education classes and womens training centres.)

Secondly,the improvement in health.by providing a clean
supply of water. We are now receiving reports from villages )
we have helped to have water wells th~t the incidence of typhoic l
and dysentery has dropped dramatics1ly and in some places no
new cases of bilherzia have been reported. This alone makes

Qur method of working is 7s follows:

We always consult the veople and seek their co-operation,
We have always reccived this co-operation from the village
peorle because tnz well ie theirs, they .want it, they work on
it and install it. It is not imposed on them. _ _

help and co-oparation from Water Development and Irrigation
Division (WD&ID) who frecuently send their survey teams to.
locate the best pisce with the best supply of water for us,
But WD&ID is oycrworkud in the Reglons and cannot assist us in
every case, v _

Location of water wells: We have received invaluable l

The nearest Christian Mission is ~lways ready to =ssist
us in everyway. Thev know everv inch of their areas and where |[
the water is., In other cases it turns.out to be that the
Mzee of the village knows where the w“ter is ard in many
ceses has shown us 2 very old abandoned wrter-hole which only

needs cleaning out and rebuilding. o

/



Materials: The wells must be lined an§ covered. The
lining of the well depends on loc=1 conditibrs: Some wells
can be lined with burnt brick and cement} ome wells with
dressed stone and cement.,: But in most casep the answer is
concrete rimgs made on the spot by the people from cement
and weldmesh., This has its drawbacks as m2hy Regions and

» Districts are short of the moulds needed to;make the- rings.
"' In all cases the well must have a concrete tover to keep it

b
[

<& : from pollution, ‘ i

N

Pumps: All rural village wells should?have a hand-operated
rump. It is quite impossible for a remote ¥illage to keep a
mechanically run pump in order; added to which no remote village"
has electricity and no village has enough cash in hand to buy
petrol or diesel 'o0il, §

¥
We have experimented and observed many' different varieties
' of pumps and have now settled on two types. The first type is
: a pitcher-spout type which has been used onimany farms in
i . Europe and the United States for many genertitions. This will
‘ pump water from a depth of 20 to 25 feet, 'his pump has been
[ tested at WD&ID Ubungo and pronounced satlsﬁactory. The second
type of pump is known as the Uganda pump =and will bring water
v up from a depth of 50 feet. I cannot name jthe other pumps which
we discarded because ¢f frequent breakdownq as I might be sued

° for libel if I did.

et g

On both the pitcheyr spout pump and the Uganda pump we
found it necessary to install a foot-pedal for priming =s
otherwise the pump was primed with dirty water and ir one case
i with o0il. * This of course nullified one of the main reasons
for installing wells. Both these pumps can be operated by
~children if properly installed at not too great a height, and
with perfect safety as the well is concrete covered and the
o child cannot fall in.,

—

If we find that the water §s 2ot too great a depth for our
simple instzllation to be eff.&tive, or if we run into a deer
rock formatlon we hand this rroblem over tc %D&ID and move on
. to a village where we c=2n help, Also when we¢ know that WDRID
; has, or will soon have = big irrigeotion or dam project under

way to give plentiful water to o District we move on. In fact

we concentrate our well -rogramme in the remote and more back-
. ‘ward Districts where we k¥now it will be a long time before big

development plans can re=ach them due to 1aok of money.

Supervision: The organising of the vqluntary teams for
digging is done by the Ch2irman of th2 Vill ge Devalopment
Committee., More .expert supervision is given by the ncarest
: Rural Development Officer who can-call -on the.local WDE&ID
¥ officer for ndvice, In many, many cases the project is
<. supervised by the nearest Mission father who is a2lways very
ready to help. Our own field officer is constantly on safari
checking up on projects, supervising, and helnlng, very often
o installing the pump himself,

SRS Pl

, To sum up: There are at least 17,000 villages and many

i : Wemlets in Tanzania all needing water. A great many of these

b are in the Government Five Year Development Plan and WD&ID is
continualily working on big water projects for them. But there
is still plenty of room for other organis satinns to help if
they set 2about it in the right way. ' B
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It seems to me thnt there is an imperative need to
co-ordinate 0ll those who are working on water well projects
for villages., We need a clearing house.

}.' Water Development and Irrigation Division should be
consulted as to what they are doing and plan to do 'during
the Five Year Development Plan and these Districts should be -

left to them, ;

2, All organisations ready and prepared to assist the
water well programme should submit to a clearing house the
Region, District and name of the village in which they propose
to install a well. It may be that some other organisation
has already done this or started to do it. The clearing house
could inform them of this fact and tell them where nothing is
being done 2and needs to be done, In this way a great deal of

time, wasted effort and money could be saved,

Since 1962 when it started in a very small way the
Community Development Trust Fund has helped with the installa-
tion of 745 water wells in rural villages. At this date many
other organisations are now interested in this problem 2nd I
feel strongly that some machinery needs to be set up so that
the best use is made of all this good will and financial help.
I hope very much that this Workshop will work out some such
plan and will submit it to WD&ID and to a meeting of the
voluntary organisations for their approval and co-operation.
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WATER SUFPPLIES OF KIBAHA VILLAGES OF
COAST REGION TANZAWIA

by He A. Mbelwa

L R N L

The Kibeha area is mostly undulating land. Some partsihave clay soil
covering a great part of it as in much of the eastern side »f Xibahae The
rest is mainly sandy soil where there are several water sumps and intermittent
streams during rainy seasons,

The Dar es Salaan (Ruvu) water supply main pipe passes‘through this area
but Nordic Tanganyika Project (NTP) is the only privileged gettlement with
piped water. The rest of Kibsha gets it water from the fol%owing sources:

(a) intermittent small water oourses meinly when it r;ins.

bg storm water accumulating in ditches. '

¢) GScraped shallow open water holes at dry stream beds,

d) water sumps heavily infested with Bilharzia causigg organisms, etce.

A1l the above sources are grossly polluted and as a re#ult water borme
diseases provall endemically, The most prominent ones are Bilharzia,
Diarrhoeas, Dyscnteries, and Enteric fevers. Though the laffter is not
actually noted to occur, they are most lik-ly to spread ea%ily if introduced.

Water drawing points are mostly far from homes and get ing water from
the sources is by the traditional means of a water pot or f gallon tin
on heads, The main problem is not lack of water but protected water supply
Sourcess - S

Al though there was no actual well organised survey carried out initially,
it was found naturally that a help to implement measures against the health
problems prevailing in the area, would be very ideal, This among many
improvements of Kibaha village water supplies was and is still one of the
first priorities, including the provision of latrines, housing improvements
and health education in general. Kibaha Health Centre ( KHC) of the Nordic
Tanganyika Project initiated a campaign of rural water inprovements three
years 2go. The Kibaha Health Centre has been working hand in hand with
Comrmunity Development workers there to make the campalgn successful,.

The area which needs such help is too large tc cover successfully within
a short time. It was therefore decided that all health extension activities
be first concentrated at defined workable areas where the population is
fairly concentrated and within casy reach by road or motor tracks, and where
the villagers respondeds The villagers around the liordic Tonganyika Project
are mainly crop farmers and individual families tend to live separately from
other families at their own small scattered crop farmse. So ¥ibaha Health
Centre decided to concentrate mostly on the area within a 10 mile radius in
the Kibaha catchment area. As it is well known that big water programmes
require much money, tools and highly qualified personncl on water supplies,
large projects scemed ont of reach. Because the large populgtion is spread
out over such a large arca, one or two very highly constructed water schemes
would not help the thousand of villagers of a population in the arca of
45,000 to 50,000. ®Such a scheme would benefit only a few. In order to
extend 2 hand to the majority of pcople, simple but effective ways of
protceting water using the protected shallow wells at reasorable distances
were decided upon at various places., Hand dug wells and the small bored
lined wells were the choicee The Kibaha Health Centrc catchment area has
so far 38 big dug wells and 100 small bored helc wells, znd there are 8 dug
wells being constructed nowe
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The Construction of the Wells

The Dug Wells A _ I l
These a.re'usually constructed of concrete rings, each ring being four

feet diameter by four feet high and two 1nches thicke PFive rings may be

sunk if it is found des:Lrable. o : l
1t is essential.to select a suitable site wherec onc is sure that there

will be an anple yield of water perticularly during the dry seasonse. It has l

been found by experience that the local people where the well is to be

constructed, usually know where water is obtained even in the very dry seasons.

Sites near swamps, at an existing water hole, at and near to watel strean l

beds, etc. are.good sites for wells,

When a good well site is uncertai_n it has been found very helpful to bore
a deep hole first with an earth suger snch as one gixteen inches in diameter. '
This not only determines the source of water but also it tells the condition

of the water stratum ds to whether there is a nearby impermeable rock or the. N
soil is too sandy for boring. :

After the site has been determined. The site is well cleared of ‘grass
and other vegetation and leveled off. It is essential that the site be ' -
level, otherwise the rings may not fall vertically. S l

. VWhen digging, one of the rings is plac i on the prevared slte and digging
beg:ms inside the ring by one person at a time, and as the process continues I
the ring sinks into the hole. Care is always taken to see that the ring falls
vertically so that the proce.as of ‘digging cont:.nues ti1ll the top of the ring

is at ground 1evel. . l
When the top of the ring is level with the surrounding ground, another

ring 15 put into place irmediately on top of the first ring. Digging continue

as usual until four rings are in place. The top ring is.left two feet 't;o S'

two and a half feet above ground level as a coping. The rest is now- 1133 feet

to 14 feet according to the height of the coping left. iVhen digging is

copplete the space betwecn the rings and the sides of the hole should be l

filled with puddled clay, hard ronmed, and a concrete apron at a later date

is constructed to draw away waste dlrty water and rain water from the pump.

The ground has to be 1éft to settle for sometine, usually for four months,';
before the concrete apron is made, otherwise the surrounding ground would
crack and sink down through ground settling and cause damesge to the apron.
Instead the ground is covered with clay soil and sleped away from the well and
then a precast concrete slab of one and o half feet by two feet is placed on
the ground below the direction of the pump delivery nipe to direct away waste
water, Sand and water is for practiczl purposes renoved by buckets tied with
strong ropes, but it has been found advisable if equipment can be obtained,
to have a standby punp to remove water while digging as nuch water retards
digging and sinking progresse. At Kibaha the subspil water table is very high

“and without a standby nmotor or hand pump digging has not always been possible.

After construction is over all Jo:l.nts between the rings are scaled with cement
mortar to be water tignt, - I‘

Bored Hole Wells

They are bored with an earth auger and the best size found useful c:b

Kivbaha is the 16 inch diancter one of very strong construction. The boring ]
is done after “he site has been lcveled as for the big well. In this case it

is essenticl to ensure that the site is level becausc the hole nust be vo*'tlcaJ'jv '-"

otherwise, because of its small dicmeter; the lining pipes will not drops .
A guide board to assist in kecping the auger vertical must also be availablee.

..\l
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A hole of about 18 feet diameter and 18 inches 4o 24 inches deep is
now dug by hande It is necessary that the sides of the hole are truly
vertical egs it isi used to start the auger. The boring starts and as sean
as the auger is full of earth it must be withdrawn and emptied. Boring then
continuess It is absclutely essential that great czge is taken especially
in the initial stages to see that the hole is truly Yertical. Any deviation
will make it very difficult and in most cases impossible to drop in the
lining concrebe pipes later on. i

: .

When boring continues, extra lengths of shaftiné are added as required
until a depth of about 15 to 16 feet has been reacheds In suitable ground
this can be completed in about four to five hourss Jour men are required for
rotating the auger, but at least ten men are nveded for removing the auger
when all three shafts are in place and it is full of*earth

{ . _

The - -auger can only be used in certain types of SOll. It should be -
reasonably firm, permeable soil, free from large stopes. If 2 large stone
cannot be removed by the auger then the hole must be!filled in, and a fresh
start is made elsewhere. In sandy soil the sides maj collapse, but if the
layer of sand is not too'deep, an empty tar of petro} drum can be insexted to
strengthen the top of the boring. When the hole hasireached the required
depthy say of 15 feet depth, boring is stopped, then there remains lining
the bored holes :

t

The lining of the bored hole is made by using 12 inch intermal dlameter
concrete culvert pipes each 6 feet long. These pipeg are lowered into the
well one at a time, one on top of the other. The top one will be two and a
half feet to three feet above the grounglevel as copinge As with the dug
well there will probably be a small space between the pipes and the sides of
the holes . This should be filled with hard rammed clay, and once this has

- gettled a concrete surrounding can be built exmctly as for the big well,

Cement mortar is used to seal the joints by placlng it in the female s1de '
of the pipe when the next one is lowered. . -

Covers of Wells

For the tig dug wells, wooden covers are mede end lined with white
galvanised metal sheeting, or alluminium sheeting, If this is not done the
{imber warps and shrinks in the sun allowing dust, dirt, dirty water, birds
droppings etce to enter into the well. Then a pump and piping are fixed.
A semirotary water pump No., 1 and No., 2 run well and have been found very
useful,

‘Coveriqg a Bored Well

, The samplest way of flx1ng the pump is to use a nlug of concrete made
for this purpose with a central pipe opening and two dexion uprights to which
the pump is belteds The plug is cast in a plastic bucket which must be

- tappered towards the base, and the base must be less than 12 inches to the

top. Several inches of sand must be placed in the bottom of the bucket and
the sides greased above the sand. The dexion frame ig now fixed in the
bucket centrally, then concrete of 1:2:4 mix is poured into the bucket and
left to harden. The bucket must not be disturbed otherwise it will loose
shapes This plug acts as a stopper in the top of the bored well,

" The cost of a bored well to construct is Shs 230/~ excluding labour.
It takes only a day when ten people work on it. The cost of a big dug well

4s approximatcly Shs 800 to 900 with labour includeds Distribution of wells

4n the catchment area is aimed at approximately at least one mile distance

-from one- to another, and to serve 200 pecople.



Kibehe Villagers! Participation in the _W_e}l_Diggn‘.ngfg%i‘ograme

§

All well rings, pipes, covers and pumps are giyen free of charge by
the Nordic Tanganyika Project to the vn.llagers. The‘ villagers! part is
to offer free labour and when the well is completed it is omed by the
villagers themselves. Equipment such as one hoe, a%ban.r of natocks, two
metal buckeis, a strong rope of 20 .feet length, one mhovel, and a standby
pump are lent for use at the well site. But before fhat there needs to be
an awareness of the villagers that they have a water- problen in their
villege and that they must work hard collectively to combat the problem,
This is done through health educatlon of all adu.lts including village leaders.

e ol "Q_ e ~._i\-.,“.,...,,‘_.,

-’

b

The Commmunity Development Officer and the Health Officer stationed at l
Kibaha usually make informal visits and surveys in fhe area in question and
thereafter they usually have friendly discussions with the villagers they meet
such as village leaders (10 house chalman), local TANU leadersy UeWeTe,
Assistant Division Executive Officers, and other dcpartment officials. The
problem is presented at the villege development ccumittee meeting by one
village leader for discussion and when it is approved,; it is forwarded to

the WoDaCe Thereafter the request is sent to Kibaha Health Centre for
consideration., If it is found reasonable and there is time to do so, then the
Cormunity Development worker makes the netessary arrangements at the village,
Well digging equipment is . then delivered to the well site by the Kibaha
Health Centre field extension staff to start the well,

"Qﬁ.

Villagers zlways start with very good spirit for digging on the first
day of diggings But it has been found at several occasions that people do
not continue attending for the digging regularly, and so they have to be

. followed up again and again - a waste of time, transport and technicians

labour, .but eventually they complete the digginge

Problems Paced by the Field Extension Staff R l
The writer remembers a big dug well which tock more then eight months '
t0 complete and another which took only four days to completes All this
depends on the enthusiasm and initiative of the people concerned, l
There is another problem which hinders digging progress « sand and watere”
As the digging progresses deeper, sand may become saturated with water and ;.
sometines the sides of the well collapse while digginge This consumes time ‘
and energy which always discourages villagers from digging anymore. Some of
the well sites show very good signs of wa..r when boring or consulting with
the villagers. But after completion of the well, the water yield tends to g
decrease and sometimes there is too 1little for any use. This is in most c‘.sel
caused by soils with a mixture of clay soil which hardens at dry seasons and
so prevents surround weter from getting into the welle. In this case water .
filter catchement trenches have to be made., These’arc simply of aggregate I
and sand and then covered on top with clay s2il to prevent direct drainage

from above into the trenchese. l

4

~

Another difficulty met with some of the bored:wells is that they £ill
with sand silt coming up with the water from below, thus reducing consideravly
the effective depth of the well. Two such wells filled with silt to the top
L smaller carth auger of about ten inches diameter.was used toc empty the sil
with the aid of a small bucket to remove muddy water, With the big dug wells™
it is casy to pump out water and to have someone get into the well and remove.

Lln v AlrAd
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Equipment and Tools ;

oA four foot dismeter well ring can be obta;med from local dealers

. in Dar es Salasm for sbout Shs 170/- each buﬁ transporting them is
_'very expensive. Kibsha Health Centre moulds its ‘own rings there
and transports them to the well sites. Once ja metal ring was

. borrowed from Kisarowe District Council and it was very useful.

. Dater on Kibgha Health Centre bought its own jtwo ring moulds from

" Dar es Salasm for Shs 2600/- each and they have been very useful.

Cement concrete of 1:3p6 mix and the ring reinforced with two inch

., by two inch galvanised weld mesh all around, makes a very stong ring.

Conerete culvert pipes of 12 inches internel idiameter and six feet

.. long cost Shs 30/~ to Shs 32/- each in Dar es Salaam. Three are
' needed for a well. S

6.

Te

| One 16 J.nch earth auger costs Shs 750/- completed in Dar es Salaam.

Foot valves are also obtained locally from supplies o:f;‘ pumps at a
.. &ost of about Shs 15/~ each. -

Slo‘bted Angle Irons are also obtained locally at Shs 200/- per ten

by ten foot packing or Shs 2/~ per foot.

Weld mesh second quality sheets are obtainable from most hardme

- gtores at Shs 240/~ per 10 bundles. ZEach ring needs two,

Th;ree pumps (motor pumps of two inch hose pipe sn_ze) cbst in the area
of Shs 1800/~ to 2,000/~ with complete delivery hose pipe and suction

" pipe. There is one hand operated euction punp costing about Shs 500/=e

These prices are those in Dar es Salaam and they are all appromate
costSe

-



Ho Ndote buy Oats. Oevelypmer

by Pranz van de Lask

1. Description of the Project

Origin: The Ndoleleji Water Development Scheme (NWDS)
originates from the Ndoleleji Rural Conm %nity Centre (NRCC) and
the Ndoleleji Agriculturzl Scheme (NAS)Z?which provide assis-
tance in the Kishapu area of the Shinyanfga District, in the
technical and the agricultural field res%éctively.

&

Aim:  Its aim is to bring contact b ~tween the people of
the area and the NRCC/NAS through group.form1ng, as groups can
e2sier be brought into contact with thegpffered assistance than
is possible with individuals. v ’

Clean and sufficient water, easily ,obtainnble, is a
recognised need in the area by the population, as most suffer
from the lack of it., Therefore water supplies Wwere chosen as
‘an incentive for action.,  Self-help is used as a means because
it is based on common effort for a common purpose,

: )

Way of Work: Via the Village Development Committee (VDC)
and their respective ten house cell leaders the possibility
of obtaining a water supply is explained to the people. This
campaign is assisted by distributing Swéhili booklets -to all
ten house cell leaders in the area. People are urged to find
neighbours who are egually interested iA such a supply and are
told in a meeting about the different ways to achieve this,
The main emphasis is laid on the lack of ready cash and the
potential of obtaining this cash by cultivating a common field,
the proceeds of which will pav for the materizl costs, whilst
work is done on a self help basis. '

If a meeting is successful a water, scheae is started to
which anyone interested can become a.membcr. A target amount
for each member is fixed depending on the cost estimate and the
number of members, which usually amounts to Shs 300/- per member
azpproximately. People become members by paying a free =zmount

cash and by promising publicly to cultiivate one acre of cotton
in a common field.until the.required amount is reached. If
the proceeds per acre of the common field exceed the amount
needed for a2 member, this excessive amcdunt is returned to the
member, If the needed amount is not remched the member binds
himself to pay the rest of the cash from the proceeds of his
own field or by cu1t1Vﬁt1ng another oné acre field in the
common fiecld the next season. Besides the promise to pay his
share in the undertzking each member blnds himself to work “t
the project without pay. A schedule of work and ‘a duty list is
ma2de up in agreement and an elected commlttee takes care of

the necessary organisation.

With the cash collectcd at the beginning of the project
2 start on the work can bec mnde, usually the construction of
the wcll. Depending on the amount avzilable the work proceeds
until the scheme runs out of cash, and the proceeds of the

comman field nre awaited to finish it

Type of Water Supplies: As the known places where water
czn be drawn are very limited and are mainly three rivers in
the =rcn, n water source usunlly has to be of a reasonable

capacity to serve guite a number of families. A well is

.t :
13
-




sunk in the dcepest part of the river bed wit
diameter concrete ring and reaches till the ¢
river bed. The cover is made 1t the water le
season leaving it submerged for two or morec f}
The average height of 2o well thus built is fof
and the capacity in the dry se2son usually exd
. per hour when pumped continuously.

an el1ght 100T

ay bottom of the
¢l in the dry

et in tne sand.

r to five feet
eeds 1000 gallons

tom of the river,
site on the shore,
br & handpump or
1v the handpump
for sufficient

~From the well a pipe is laid over the bo
fixed on concretec blocks, towards a suitable
Depending on the wishes of the community eit
a windmill operated pump is installed. Normd
is ‘installed first and when money is obtained
_ riping to finish the project, the windmill isgf installed together
- with the necessary reservoir to take care of %ind irregularities.
The material costs of a windmill operated scHeEme 2re around
Shs 15,000/~ aver~ge. '

All services provided by the Ndoleleji Wpter Development
Scheme except the actual building of the windmill, are provided
free. Financial support for the scheme is ' pmovided by Misereor

in West Germgny and the Diocese of Shinyanga{
2. Evaluation of the Development Impzct of e Froject upon
the Rural Areas.

History: The scheme started operating s a separate unit
in the second half of 1968, Before 2 windmi operated supply
was installed in DMdoleleii itself with the p&ople of Ndoleleji
doing all work free. Another windmill operﬂﬂed water supnly
was installed on an irdividual farm in Masang~., This windmill

- was built in Ndoleleji and was this year modified, This mill
is used for expverimentation on construction and pumps w1th
the consent of the owner.

By the end of 1968 one project was underway in Buz1nza,
Bulekela, where people collected Shs 1,330/~ from Shs 35/-
contributions per family. The reason for the project was "zn
underground reservoir tapyped by the people who dig holes
(some fifty) in the ground reaching = depth-'of fifteen f=zet.

The water is then drawn bv means of bucket and rope. o linings
or covers are used causing the holes to fill in during the
rainy se~son when the area there is flooded.

By December 1968 a concrete lined well was sunk 19 feet
deep from which 350 gallons of water could be drawn per hour,
The work was done with paid labour, according to a decision of
the water meccting. The work was stopped that year bec-use of
flooding of the area, after the well was raised above the
flood level of the area. '

In 1969 efforts were made to restart thp scheme but this
failed on the fact that contributions were made on taxpayers
basis, some¢ of whom did not draw water st the wells wherc others,
belonging to - diffcrent sub-division drew W“t@r but le not

pay.

It was at thnt time th-t the need for organised action
through the various VDC's was also felt =nd the Swahili booklet
was issued to the Viengozi. As a result of this a project was
started in Shagihilu, three miles from Ndolelsji, with the
intent of drawing wnter from the ne~rby river Mangu and pumping

- e



¥ it up to th. village by means of a windmill, 1he estimated

’ meterial costs were Shs 22,000/~ of which Shs 4 500/— was I

! cash collected from 45 families. The project is based entirely

. on self-help and presently the well, the piping to the bank N

Y of the river, and the foundation of the windmill arc re-dy. I
The windmill is under construction though a handpump will be

installed first. Shs 1,500/~ is remzining, cash for buying

piping, etc. The cultlvatlon of a 35 -cre plot hzs started l

i

on a communal basis,

_ Using the smooth operation of the Shagihilu project as
an example the organisation of the project in Buzinza was -
changéd along similar lines and the work at the well was
v finished. The wéll is now 26 feet deep with 12 feet of water

f at rest in the dry season. Over 500 gallons per hour can be
pumped continuously. If necessary the well can still be
deepened as the bottom of the water containing area is not yet
reached, A cover was made and a handpump was installed. The
water available is very clear and practically tasteless.. The
inténtion is to inst~1ll a central drawing point outside the
swamped area, with a possibility of starting an Ujamaz Village
there. .The thought of vroviding the villrge of Buzinza with
a piped water supply is sbandoned for the time being as the
costs of such a pipe are high. Th: village is three miles
away from the water source. .

r

The total amount colleccted this year w=zs Shs 820/~ and’
the cultiv~ation of 40 acres in the communal farm has bheen '
started, thc proceeds of which probably will finish the estimated

Shs 11,000/~ project.

Evaluation: The supply in Ndoleleji has resulted in '

_close co-~operation between the members of the village. . A
water committee takes care of smoothing out difficultics in
the supply, collects the dues of each member of Shs l/- ner )
month for repair purposes, and obtnins help when repairs have .
to be done. The supply has 2 maximum capacity to pump 200

] g°llons per hour ~nd has = reservoir of 7000 g~llons spre-d
‘out to seven individuzl tanks wherc peoble can draw w-ter. l

ngs . .

Besides the water supply, a co-operative duka for members

only has been startcd ~t the beginning of the year and many '

members of thc village have joined the Kijiji cha Ujamnn

Ndolele ji, that was started 2 few months ~2go, Thc village

was 26 family members. K l

The results so far of Shagihilu and quﬁnza h~ve raised

the interest of a large sector of the population as well as

of Government officials, Enach of the progects can be multiplied l

along the banks of the rivers Mangu, Tungu nnd Sangn Once a

community has decided to obtain water it wi 11 go to gre'it l

1

V7]

lengths to finish this, espccizlly if an cn rly start can be
made with even 2 relative smell amount of cash. The sense
of ownership 2nd pride in the collective nchdievement is great
and competition bc tween rrojects increases thls.

ners,

Dué to the relutive high costs of materials in-2 project,
2specially of the piping, 2 community can be casily urged to
choose a central place for drawing watcr. The need ta rnise
most of the money throughcultivation, =s well as working on
the project on 2 self help basis, brings thé:m close together
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in common activities and in contuct with modern me thods of
cultivation,. which otherwise is very difficult to achieve.!

The step to start on Ujamaa Village at the ecntral wotert
drawing place is then not so large =2nymore as most people ;
know each otheraad the undesirable characters (lazy, etc,)

are already selected out. Every one wants to draw his water
close by home und piping to their housecs ig too great a coft.
The money for building houses in the village can be obtaintd
in the same way as the money for the wzter supply was obtalined.

The main experience gained in the projects so far is ;hﬁt
peonle are very reluctant to part with cash. Money is obtapined
once a year =t harvest time, With money things can be bought
to advance personal life and standing: bicycles, radios, {
m=bati for houses, cows, beer, etc. It buys the plezsurc pf
drinking beer in the socizl atmosphere of the kilabu where! they
meet friends easily in a time that there is no work to be Hone
anyway. " In a sense it replaces the 0l1d ways of beer partips
for soci=zl purposes at their own and the neighbour's houses.
Showing off =2t the kilabu with money partly replaces also the
counting of head of cattle one owns. Money is further neegded
to buy food 2s many people depend mz2inly on their cotton crops,

Work, especinlly cultivating a common field is an old
tradition. A bit more or less work does not really matters.
Provided that the work and the cultiv-tion is orgnnised in such
a way that no other social relations are seriously harmed, it

will be easily consentzd to.

Summarising, one could say that the scheme, if the system
is reproduced several times over, could provide a large part
of the population with clean water suprlies. Further:.it ds
an instructional ‘way to show the benefits of modern cultivating,
and helps people to put the first steps on the road to Ujamaa
living with all its possibilities for further progress, It
can be a gentle way of changing established patterns of life,

3, A Critique of the Weaknesses and Shortcoming of the Froject,

Communications: FEspecially in the early stzges, when people

needd to be contacted and to be told of the possibilities ond the
subject discussed, the system the scheme employs presently is
weak, This system &ccepts that government has a communications
network capnble of.doing work down to grass-root level via the
Village Development Committee and ten cell leaders. The scheme
thought it undcsirable to partly duplicate this systewm, firstly
beciruse it would confuse people with such 2 private set-up
parallel to the existing on¢, secondly because the scheme would
therewith separate itself from the government effort which has
very much the s~me =2ims, and become a privote effort that
nevertheless would need all the time offical public pronounce-
ments of approv~l, thirdly bee-use of the obvious need of helyp
from the various. governmentzl departments such as agriculture
and maendelco, which are often involved, S

Thus, though government on regional =nd district level
has becn more then helpful ~nd approve officially of
the project, communicztions have failed this ye~r on the local
level., That is the re=son that after one and 2 half years
actual operation and morec -than one year preparation only
two projects have come off the ground,

——
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(2) Changes in the government persodnely though sometimes I
advantageous, delay asgrecements on 2 plan of action. ‘

K3
(b} Changes in the organisation of divisional level authority Ii
delayed or put off action that could have been tzken. i
(c) Insufficient communication with the VDC, due to slack ¢
attendance in its meetings and failure of communicCation among X
the viongozi who attend with their respective ten house cells,
causes scheduled meetings to be postponed time and again as
the people hnive not been told.

(d There seems to be 2 lack.of detailed plans for the area and W
a v

)

lack of adequnte records resulting in the fact that action on
the pnart of local officials depends very much on their own
initiztive with only general instructions from above, Replace- :
mert of an official thereforeé delays progress of the scheme l
until he has been completely briefed by the scheme 2nd a new -
agreement is reached on the system of work,

Avnilabilitv of Water Sources: Presently only one place in )
the esrea is known to have a sub-surface water source: Buzinza,
Bulekela. There arc indications that more places could be found,
apart from deep well installztions, The rivers are obviously l
fed by underground streams of clear water coming in from the
plains where this wnter is collected from the rains and soaks
into the ground. Most dams built away from the river dry out '
two months or so before the beginning of the rains, forcing
people to trrnvel often eight wiles and more tov=rds the rivers
to obt2in wzater. It is rather absurd to urge these people to
go 2nd live near the rivers =2nd have them trzvel this distance
to their fields. Progress ip this productive and fertile land
could be spez=ded up very much if water sources could be found
nearer to the concentrations of people existing away’ from the

rivers.

»

There seem to be rather a2ccurate methods of finding water
underground. I have read descriptions of the use of radar
installations placed in a four wheel drive vehicle, methods
using echos and photography. No doubt all these methods need
skilled persome] 2nd expensive installations. :

Sowever, if the correct information could be obtained

the scrheme would try to find the funds ~nd the personnel to

obtain these instnllotions and operators, even when only the .
persornnel would be temporary and local personnel would be trained.
much lmrger area than just the Kisnhzpu

It is obvionus tur~t
Division could benefit from this recearch.

e i

Enforcement of Decisions: Water supplies built through
self-help, communsl forming and Ujam~- Villages are 211 con-
cerned witn peorle setting themsclves =apart in 2 traditionnl
surrcunding for rurroses of progress, Often the fear cf
clrches with neighbours prevent otherwise progressive minded
reople to join these schemes. The enforcement machinery at
vresent emvloyed does not do much to allay these fears.

'—I~ r‘I:' i ‘-‘-v~ Gl
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A group of neople deciding to cuillia 2 wuier
themselves confronted with pecple who do Hot, by
want to join the effort, but who want to get the
want to obstruct the progress.

u})PJ.J‘ 4 Liau
ny means,
ater or who

When cultivating common fields land is set agide by the
VDC for such a purpose. Nothing is further heardf until culti-
vating time when one or severzl farmers turn up, £1laim the land
as theirs and start cultivating., A meeting with Buch people
usually reaches agreement or the people Concerne%-are warned,
The next morning the situation is as it wass Culgtivating by
the people of the common plot is delayed or put G f because of
these quarrels. The next yez2r things start 211 dyer again. A
few examples like this and nobody wants to join these modern
projects where people only quarrel, sometimes with panga fights
involved. o ; :

As said 2lready, decisions on plot allotments are made in
the VDC., One of our VDCs has 265 viongozi, some iving twenty
miles away from the place of meeting. No wonder meeting atten-~
dance reaches only between twenty and sixty people. The infor-
mation therefore does not reach all over the ares, A subsequent
‘meeting called in the area where the block farm, communzl plot
or Ujamaa village was allotted land is usually not attended
" sufficiently either, causing many people to obtzain their infor-
mation from rumours. When the fact finelly comes through and
cultivation time is re=zched the quarrels start, Cultivation
time is pretty limited in the area,. A delay of two or three
weeks in planting can mean the partial failure of the crop. 1In
Buzinza it set the start of -the block farm back for a full
year and still this year there are troubles,

Often the case turns out to be the communications problem.
But even if people are informed and the appropriate steps have
been taken the failure to enforce the decisions when the
difficulties come to & hezd at the time of actual .cultivating
undoes 211 former preparations agnip, Thus a woter suopply
project can be delayed to obtain its finances several years.

’

Ndoleleji, 26th November, 1969
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by intheny O, Z1lar

The importance of having = cleagf ~nd ensily accessible
water supply for development of rur?g 2reas - both from the
point of view of he~1lth 2nd of releaging labour for other
productive purposes ~ has been stressed bv othar contributors
to this conference. In Tanzaniza thefstrrtegy which h=s been
adopted for rural develorment is therestablishment of ujamna
villages, in which a group of farmer§ lives together and works
together for the benefit of =211. Itgls perhaps necessary to
elaborate a little on the me2ning of {this strategy, ond to show
how it is integrated with the provis;on of rurzl watcér supplies,

. e I
In many parts of Tanzania at the moment people live in

small isolzted holdings, to which it'is impossible to bring

cheaply any of the services necessary for development (watecr, '

health facilities, agricultur~l educntlon, modern technology,

etc.) A major element of the ujamaa village policy is there-

‘fore to encourage peoprle to move together in nucleated s;ttlemants, I

to wvhich Government c=an cheanly rrovide the services listed

above., At the same time, through prioper economic pl“nnlng,

work organisation and good leadership, the frarmers cnn make

more rapld economic proeress bv working together, than they '

could as individuals., This results from economies of scnle

ezasier access to credit for effecting technicsl improvemcnts, '

znd the nsvchologic"l openness to innovations th~t is found l

in many ujam2d villages. These potential adv-ntzges 2re not of 4

course limited to newly est-blished villoges: by introducing

co~operative orgnmnisation and economic planning to existing l

villages 2lso, nrogress c=2n be 2ccelernted in the same wzy,

The ujamacz villsge policv applies eauzlly to areas where

people live in scattered holdings, and to wher people live

trodition=ally in villmages: only the stops to achieving full .

co-operation, 2and the method of social orgnisation adogted,

will vary according to the local socirl and economic conditions, l

]

What is the significance of this strategy for the instal-
lation of rural water supplies? In the first place it is
clearly an essentizl prereauisite f6r provision of water, that
peorle should live together in villages. ot even in the most
developed countries is the Government able to provide wnter
to every isolated homestead. In the Second Flve Vear Flzn
priority in provision of, rural water supply has wisely been
given to people who have moved in to ujaman villages. It is
perhzps necessary to sound = slight note of caution in this
respect: MNamely that the siting of the village nmust be

carefully planned with a view to ensuring economic return on

the investment, and also th~t the idea should not become

accepted that every ujamaz village is sure to be given a2

water supply. This latter is a general problem, to ensure

that farmers join ujamaa villzges for the opportunity it
gives them to help themselves, rather than"out of hoype of

getting assistonce which it may be be vond the capncity of

Government to vrovide, Both
stressed ot the seminnrs on ujam=an
cntly being held sround the country.

~
currcnve

these aspacts are being

villages which ~re

[ . .
l‘
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The second point is th2t elf-help labour for digging the
trench or the well for the wot-r suprvly 45 casy ito surply in =n
ujamaa village. The problem with self-help 1=bour in the past
has often been that it is slow 2nd inefficient, .difficult to
get at the right time, 2and therefore expencive water CNELINCETrS
are kept waiting and scarce resources are wasted, In ujamaa
villages with a structured community, centrazlised leadership,
and the possibility of specizlisation of l=bour, this problem
is easy to overcome. Another side of the m=atter is thut in
some areas lobour cost is 2 relatively smell item in the
provision of water: to minimize this problem priority is
given to low-cost watcr projects, and siting of new ujamaz
villages is wherever possible made with this i~ mind (though
agricultural potential is of courss the mzjor deciding factor
in the choice of site, and this may not alw~ys tally with a
cheaply developed source of water.) :

, In the Second Five Yezar Plan neriod (1969-74) = total
capital investment of shs., 100 million will be mz2de in rural
water supplies (80% of this provided through Swelish %id.)

In addition, experience over the 1last two years hms shown that
some 40% of thc Region=2l Development Fund resource (40°% of
shs. 17 million per vear) is likely to be¢ used on villoge
water supplics. Sever2l hundred sha2llow wells z=nd water pumps
will be provided through volunt~rv agencies such zs the
Community Development Trust Fund, Missions, ctc.j znd us the
economic status of ujamar~ villages improves many will be
encouraged to put in their own water surply using their owr
resources. rherever possible the labour of the people who

: benefit from the wzter supply vill be used in its inctallation,
— and costs will =21w=ys be kept co the minimum pc ;sible.

spreading rapidly tkrough the Tenzanian countryside, clean and
reliablec water supplies will be brought close to the homes

of 2 far greater number of fzrming families thazn hns been
possible in the past. o

! . ' Through the medium of the ujzmza villages which are

i~
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RURAL “/i7TER SLTPLY IM KENY. - ITIZ ROLE IV DEVELOPMENT
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This article+ must be seen as complementary to the article
written bty Mr, F. J. Shah of the V¥nter Development Division, Fis
article denls with the historical development of rural water policy
and the main techniczl aspects of the new enlarged Government
progr-rmme of supplying rural water 21l over the country. This
article is concerned with the benefits of the rurnl woter schemes
under the new policy =2nd with the financinl =aspects. The main
outstanding problems ~re mentioncd =2t the end.

Water Development in Kenya

Adequate wnter supplies have so far been made nvailable
predominantly to residents .of urban a2rens. About 90% of the
population live ‘in rural areas. Iless than 11% cf the . people
who 1live in villages and rurnl communities are served by piped
water supplies.

In the past there has been an unbclanced development in
investment in wrter supplies between urban ~nd rurnl centres. The
level of investments by Centr~l Government and County Councils
combined in the rursl areas 2ard sm=ll urban contres has averaged
less than E 100,000 2 vear and in recent years oas been decreasing.

However, recently the Kenya Government has become aware thnt

"the provision of rurzl water wns lageing far behind othsr develop-

ment zactivities and was hompering rursl vrogress. In the arid and
semi-2rid areas water is considered now to be the key factor to
promote progress of the pecple. The next five yemr Development
Plan proposes that investment in rur=l water supplies should

_dincrexse from £ 0,5 million in 1969 to E 1.9 million in 197k,

thus choneing completely the investment pattern between urbnan and

rural suprlies. The main purpose of this increasing investment is
not only to relieve veople of the arduous taosk of fetching water,

but ~1lso to improve production 2~nd health conditions.

Impzct of Rurzl Water Sunplies

Although the benefits from an imrroved water supply 2t neor
dist-nce are oftcn obvious they have not been provon empiricslly
up to now., This is bec-use there sre very few existing rural
woter supvlies ~nd no zvolu=tion h~s been done, For the same
reason the schercs now being rlanned ~n7 under corctruction deserve
the nnme "pilot projects.'" They have to rrove the hypothesis that
wnter is in wminy places & key fnctor for development,

The expectcd bencfits nre:
a) Direct eccromic benefit

‘This should ~risc¢ ir mojor livestock - roducing n2reas. h
permanent wator source near or orn the farm will permit an
incrense in c-ttle (especinlly in gr-de cattie) «nd
improve tiie production of milk =nd beef from the

¢xisting herd.

- *.-
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This vill include the time relensed from watcer
carrying of the farmer and his fﬁmil&. The mctunl
bencfit will dopend on the farm sige, the type of
crops =nd the ~vailrbility of labour to carry out
essentinl tasks esvecinlly 2t peak labour recuirement-
pericds, Other impor:iont benefils moy include
hotter animal husbandry prrctices such <s e=2rly
planting and better weed control. In certrcin zrens

: there will be - saving in money paid out for fomine
relicef.

¢) Eenlth benefit

The new suvplies will be more relinbl: ~nd free from
¢elth hzgzards. £ better health st:ndoard may increase

the work c~pacity of peonlc and hencc nroduction and

incone, SRS :

d) Soci~l benefits

There =2re a number of benefits v-rying from the
personzl relisf from tue honvy job of water crnrrving
to the collective beneflts out of decrensed urb- rlzntlon,
political stability, more h>lanced development of
rur2l and urban are%é. fll these benefits are very
difficult to assess scilentificnlly. However, - ny
rcserrch progromme into the impact of rurcl wrter

- supplies has to take these into 2ccount too,

Apart from this superficinl consideration there is very little
empiriccl informstion in Kenya except for the Zaina ‘ater Scheme.
This scheme in Nyeri District in Central Province h~s been well
documented and studied both on a longitudinnl (a survey in 1961
before instzllation of the reticulntion scheme and after, in 1965)
and horizontal bnsis (comparisons with =2 control ar:~ not having
2 piped wrter scheme). The conclusions on health 2and economic
benefits stronglvy suppert the thesis th-t wnter is 2 key factor
in such an ares, This nrea which is or the lower slopes of the

Ab-rdares has many srm:ll streoms ~nd »n ~gricultural pattern

dominated by crops. It is not typical of those parts of Keny~ wherc
wnter benefits ~re exvocted to be highest. The lotter are expected
to be the range -rers where wnter is needcd for peoypls =nd c-ttle
which now walk lone distances for w-hter. For these arens no datn

on the impact of w-ter exists 2nd in the coming ye-rs this must.be
given due ~ttertion und-r the intended rese-rch progremme on rural
wnter schemes,

Mew Policy on Rur 1l ™nter Supnply

+ Since Jovcrnment hes laurnched the enlarged rural wate
progromue it is o pre-reauisite th-t A ¢oherent -nd consist ent
rolicy be develor:d. This is the duty of th: Inter Ninistericl
Jommittes on urzl finter Suvyylies, which wns formed in Fobrunry
1362, The 51d rolicy w~s on  of dele=rting *the resyonzibility te
the Courty Councils, “ithout going intce causes it cnn be st-ted
thot thece werc not in o nosition to construct, oper~te nid
wonnge the sehemes scotisfactorily, tochnically and finnneislly.
Th~t is why the rur~l w-t.v rvroer-mme hne become the russorsibility

"of tho Contr2l Goverrment, under the Pinistry of é“ericulturc. The

tlater Develowmont Division is m»de reasronsihile for the planning
and imglomentntion; it will he ~lso the "-t.r Undert .ker so thot
the overation, mrnagement -nd rovenue collectiorn will be its

resronsibilitices.
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Communnl points

The objective is the provision of basic communal water
supplies within a 20-yenr period to =11 parts of Kenyo and
the provision of individunl connections during the subseguent
10 ye~rs. Only in c2ses where a large number of farmers in

a scheme apnrly for individu-l connections,~nd are prepired to
p2y in 2dvznce for the full cost of this extonsion of the
scheme, will the Government consider individunl conncctions
earlier, But th-t means that other schemes have to be nost-
poned 2s long ns the technicnl capncity for construction is

a bottle neck 2nd this postponement conflicts with the
objective of the progromme.

W-ter rates

No water will be supnrlied freej; the user hos to pny right

from the beginning. Past experience indicnates th~t this moy

be = problem. In some cnses thce water has been supplicd free
a2fter an initizl payment for construction. This is the case
with the ‘HO/UNICEF schemes (small schemes intended to have

a’ demonstration effect.,) The donor supplies the r~umps 2nd
piping, people supply labour ~nd additionzl cash, but =2re not
expected to pav regularly for oporotion and wmnintennnce. - Some
larger schmes were constructcd by County Councils with
rssistance from ALDEV., These ars fin~nced in hard lozn wmoney,
making the dzbt service (loan charges) the main part of the
yearly expenditures of the scheme (sometimes up to 307 or

90% of thez tot~l yearly exmenditures is only for intcrest ~nd
loan repayment), This resulted in high ~nnaal rotes for the
formers (Z~ins Shs.40/00,1~ter Shs. 60/00; Kebarn Shs 60/00,
later Shs 30/00). In such schemes revenue c¢olliction lzgged

far behind the target. In the scottlement schemes where, with
foreign ca2pitzl assist-nce, cbout 50 water schemes have recently
been constructed, the rates zre high ond the yenrs aliter =2
two yenr moratorium heos expired will show how they will work out,

Beczuse 'of no or bnd payments for wzater in most existing
schemes *therc is 2 gérerzl attitude that wnter is free, This
resistsnce to rnoyment is o problem which h7s been f-ced by

the Inter Ministerial Committee znd it hns bcen seriously
studied 25 to how this can be reconciled with tne wmelicy of
Government thnt the user hus to pay for.the water. The problen
is more Sifficult to solve where peorle are supplicd by
commun:l roints. In these cnscs it is difficrlt to identify
and e¢nforce individu~l resvoncibilities,

Trying to be rerlistic in <ssceving water rates ~rd suggesting

methods of collection the Committee has devcloped guidelines

for both, but leaving crough flexibility in a2dnpting the

mensurements for collrctior to ths marticulzr circumstinces

of each 2re=, Thése ~ccepted guidelines are:

2) Retes will be 2ssassat on the zxeectad or re~lized henefits
for the scheme arez2; not h-sed on the (full) cost of cach

This will result in some achemes subsidizing the

scieme,
It means th~t 2 revenue-exnenditure arvronch hns

others.
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schemes of a2 certanin ;hnse of the prog: mme), not on

a scheme basis. From = finnncing point it has to be
decided which part of the cost of the programmc has to
be covered by revenue collection. Surely in the initinl
phase Government has to subsidize the scheme 2s it is
accepted- that:

"b) In the initi=1 period (two years) the rnte will be low,
in order to encourage use of the schemes ~nd to prevent
an e=arly failure of the collection method. A sound
economic renson is that the economic results out of water
will only materinlize - =znd with 2 time l2g - if other
inputs nre developed together, e.g. introduction of gr-~de
cattle., For these innuts morey is nocessrry and in
charging for water use one might hnomper the introduction
of thesc imputs. This low rate nssessing h2s been
accerted by the Treasury.

Collection Methods

The chosen method fer ench scheme should be the most accepteble
to the peonle. While ret~ining this flexibility 2 preference
is expressed for a system by which the responsibility for rate
collection is delegnted to thc people concerned. It will be
applied in 1970 to the first scheme of the rural progr~mme now
und-r. construction., The essenti~2l voint in it is, that it
relies on the communitvy spirit by defining grours of f-rmers,

- each group being served by =nd resvonsitle for one commun~l

point(designed for some 20 f-rmers). The farmers of each
registered woter user grou - will elect =2 le‘der to whom they
will entrust the t-sks of reporting hre-~kdowns ~nd of collecting
their contributions of the group's monthly water bill, which

is due for poyment ~t the Chisf's Cenrtre, Differentintion in
rates between members within a2 group is entirely the concern

of the people of th~t group.

Some minor guestions have not been solved including:

a.) Monthly rate or periodicnlly (=fter crop s~les).

b.) Flat rdte without metering each point or charging on
the basis of auantity of water used.

c.) Should tnc group cazirm2n be pnid for his tosk?

Items not yet studizq sntisf-ctorily but stated explicitly in

the terms of reference of the Committeée =re:

L,

Se

Finance Policy

Covernment will revise the existing finnancial policy thnt is

“favouring gchemes for which people's contribution has buecn

shown, but which do not need to boe the reas where w-tor
investment is most ben:ficinl; onc might expect even the
contrary. This rigid & for & policy has to be chnnged by
making it more flexibls =zvd widely applic-ble, -«

Scheme Selcction Criteria

Well dcfine criterin for the selection of woter schomes do ot
exist. At present the sctomes -ro broueght forwnrd by District
Developmuont Committers, with indistirct sc.:ction methods at
different st ges, '
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Unsolved -“uestions

In policy making =2nd in plonning together with
implementation of the rurnl water programme we envistge
2 number of important questions that have to be answered

by continuous rescarch during the first phase of the
programme, These questions =re: .

1. What benefits have been realized in each of the mzin
aspects? It is important to differentiate between

certain types of areas like:
Cropring are=s
Driry and livestock areas
R~nge managemen}{ areas

Another determinant for the benefit might be the stote
of development and relative welfare position of the

peovple.
Assessment of benefits has high relevance to:

a. #hat priority should investment in rural water supplies

have in compa¥dison with other fields of Government investment?

b. Selection of schemes 2s far as speci2l criteric are
concerned.

c. Assessing water r-tese Now the benefit criterion hecs
been accepted to be the busis for thate. '

2, If a potential benefit of 2 scheme has not been realized
or is jeopardized what are the causes 2nd wh-t is the
solution,

For integration with other activities it is important that
the special Rur~l Development Progromme starts soon. This
Progr-mme includes ~ comprehensive approach to all factors
influencing development. Vater suprly is ona of the
fretors with varying relative importance. During the
evaluation of this Proeramme one will be in 21 better
position to 2ssess thce oversll contribution of water
thor in aress wherc water supply is trected in isolotion.

3 What comes out of an evaluntion of the agreed policy in
stnges storting with basic communal supplies followed
by individu=zl connzctions 2fter some 20 yenrs?

a. Apprecistion bty the users themstlves.

b. Dotionnl ecconomic return on investment. Hhat are the
gifferences in return between investwment in a higher
number of schemes with only communal points compared

with ~ smaller number of schemes, wich individunl

conncctions.
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¢s Revenue Collection. It is ¢nvisaged thot collection
of water rates will be morec difficult to realize
from schemes using communzl points then from schemes
with individuml connections,

‘de ¥Wh=zt are methods of revenue ccllezction that are

sociologicallv, economically, und administr-tively
most a2p~roprinte, and what ~rec the constr-ints?

Consideration of the self help (FMarambee) principles. In
the past the self help contribution was the decisive
factor for rezlizing a2 scheme (under & for & rule), so
many roor areas which are unavle to contribute suffered
from getting no Government assistance. The Government
continues to encourage self help contributions, so this
might be made one of the selcction criteria for new
schemes, '

In insisting on self h:lu we must ~v~id the development of
a free water attitude on the part of the people. £L onrce
and for =11 pzyment is not sufficient to maintzin =22 woter
supply. It mieht be advisable to use the self help
contribution only for pxrt of the construction costs, the
renainder could be used for working czpital for recurrent
costs durine the first period when paerle would find it
difficult to ray prior to benefits of the schaome accruing.

15th Movember, 1969
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Since time immemorial women in Kenya, asiclsewhere in Africa
have been burdened with the task of fetching @ater for the
domestic needs of a2 rural household. It is not uncommon to walk
up to seven or eight miles to the source of water. This consumes
a lot of energy and moreover - such wster is usually polluted
and hence unhygienic, .

Some 90 percent of the population of Kenya live in rural zreas
with less than 11 percent having piped water. Thus the majority
of the rural population are exposed to the risk of disease and '
are prevented from realising their potential productivity by
daily time consuming and arduous water carrying. A clean and
easily accessible water supply is a pre-requisite to social and
economic emancipation of the rural population.

History

Early water development wzs mainly concentrated in urban
communities and Government out stations and Missions.

In the year 1946 the Lfricen Land Development Board
(commonly know as ALDEV) was formed for the "Reconditioning of
African Areas aznd African Settlement'" under the Kernva Ten Year
Development FProgramme 1946-1955, and, later in the period, for
general develooment in the African Districts as psrt of the
country's norm=l develovment 2ctivity between 1955 and 1964,
From the very first yezrs of the inception of ALDEV it became
evident that the provision of an adequate water supnly was a
prerequisite to the initiation of 2ny programme of land usage
improvement. This paved the way for the first planned progroimme
of providing water to rurzl areas. DMost of the development was
carried out in co--operation with the Loc=1l Councilsj; capital
expenditure was borne by ALDEV while th« rcsponsibili?y for
opcration a2ndé maintenance was taken over by the Councils. During
its 18 ycar life ALDEV carried out many water 1neta;latlops of
211 types in all arcas of the country. New innovationcg like
sub-surface dams and rock catchment tarke were successfully

tried 2nd developed,

Luring the year 1964, after Independence, ALDEV was
cloccd down; its Administrative Division taken over by the
Centrazl Agricultural Board and its Techniczl Division integrated
witl HWydrzulic Branch to form the Water Dovelopment Department
under the Ministry of Natur- Resources.

Hntil 1903 the Local Councils discharged their resvonsibility
for operzting and maintainineg w2tszr supplies adequately but
subseauently with grecat chrrpes, = fter Indcpendence Local
Councils r2n into finmnci~l @nd technic2l difficulties wnich
caused reductions in expernditure with priorities given to items
such as Education znd Health at the cxrcnse of water, Until
recently there was verv little, if nny, pl=anred direction
znd input of canitnl from the Centrsl Government,

:'A Government Poiicv Regurding the Fin ncing of Rural
““ater Schemes waz 12id down in 1965, The Policy stzted in part:
i ) _
(a) Governmert will continue to provide assistancc within the
limitztions imposcd by fFinance 2rd this nssistroce will

t2ke the following forms:
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(1) Providing frec technicrl service snd advicc.

(ii) Providing limitsd 100 p:rcent graonts for woter supplies
in poor 2rews for small schemes,

(iii) Providing partizl grants (& for &) for small basic
supplics in 2reas of Jor and medium potential,

(iv) Preovidine loans to County Councils for-larger schemes
through the Local Government Loans suthority.

(v) Providirg subsidles for dam construction under the
Subsidy Scheme,

¢}
-
8

(vi) Providing 2 form of partisl insursnce 2gnainet fzilure
of boreholes drilled for ~gricultural purposes under
the Borenole Bubsidy Scheme,

(b) The sum available for nartizl grants (not exceceding & for EB) -
nay be used by districts of low and medium potenti~l for npvroved
schemes #s & supplement to funds raised internclly from:

(i) Self-help groups.
(ii) Arcn =2nd County Council contributions.

(iil) rissist=nce from “H0/UNICEF through the Ministry of Health

(iv) Missions, and

{v) Other sources, such as the Department of Community
Development.

(¢) in re crse will the amount of Goverwment grant cxceed the
sum raised by a self-help grour and/or ti. council concerned.

(¢) Lozns a&re generhlly zr-ntod on the b-sis of revaysent in 20
ye~rs =zt &% purcent per -~unnum, and arc available fo reo wnd
County Councils =2s well =s to co-operatives.

() It mus=t -lwoys bhe cmpzocised to the peoyple thnt nny whtor
r rovided for facir use, by whatever mevns, must be paid for

rularly by the user, and becnuse it is = commodity which 1is
Aaily ~nd ir permetuity, the p=vment must be or the

(f) Pcoplc umnust vot be =llewed tr think that becsuse they haove
mude = ;xngln corivioution, «itho din cesh or in ¥kind, towmrdz =
water cunplyv scheme, the wrtoer wile be vailable to them frec of
charge ir the future,

Unfortun-tely, muchk of the grant 2nd loun moncy available
»2z2 rot tnken v by the councils or gelf-golp ClOU[S due to
innbilityv to r-ice the aztching fintnce or lack of technicnl
virscnnel first to coprntruct =nd then to opvrnte 2and nmaintoin
the supnlies, Howuver seme rur-l woter schemes did come into
beirg duc to either the initintive of locnl County Councils,
INICEF/-HO trroush dinistry of He~1lth or Loczl S<1f-ti-lp
Har-mbce Grouns., Moot of the development was haphnzard.
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An dimpetus to Hurml %“-ter DeVelopmentléctivity resulted
with the tronsfer of the wWater Development ?epzrtment from the
Ministry of Notursl Resources to tne Ministyry of Agriculture
during thc yerr 1968,

During February, 1969, 2ftcr widespre>d expreszion of
dissmtisfaction over the prevalling state of ~ffairs a Cabinect
decision on Rurr~l =zter Development was t-ken which resulted in
setting up of an Irtarministerisl Committce on Rural water
Development. Tris Comnittee is cherged to reviuw all mntters . ...
pertrining to rural water development =nd to recommend ~ course
of ~ction. Trkis includes recommeddztion for = possible revision
of the Policy Stotement of 1966 on Finzncing of Rurzl Wster Schemes.

New Objectives

The Governmcnt of Kenya has rezlised-that the pace of Water
Development is painfully slow in rur2l =areas compared fith
development of other services 1like Education, Henlth, “ommunica-
tion and Agriculture. In fact the lack of developed watsr hos
the effect of inhibiting further =2dvances in tuc gener-~l growth
of thz country,

This is espécizllv-~the cazse'in the agrigulturagl.sector .where
the ready 2veilabilicyvy of wzter surplies is essertizl to the
development of smnll hcidings, large-scale frrms and ranches,

The many tr-ding centres in the rural nreas which are expznding
rnpildly 2s o result of the rise in agricultur=l production also
pose proklems in woter supply which must be re-olved both for
reasons of herlth-as well as for the improvement in.the living
sterdards of the inhabitnsnts, )

The Govermment of Kenye throusn th: Water Development
Department has initizted = policy of rroviding communal wrter
supplies throughout th: country witti» twenty years. This
progrzmme reauires ar ‘var~ge annutl investment of ¥ 2 million,
In t%~ subsecguent ten yenrs (up teo ¢ wenr 220C) the effort
will be directad towards " oinging woiir to overy individual ferm
2nd housenold, ' .

[V

In order to cope with the enlz a prégrﬂmme of rurnl water
duvelopment = recrearisotion of "tear Develowbment Dev rtment has
been effected <nd a new Plsonnine Scetis- hits been set up. The
function of the Plannine Scction is to carry aut develonment
studies for wroposcd sghznes, to vwlin zactivity and to crepare a
master plav for the 20-yrner propramme of watsr d-velopment.

“riorities for schemes Aare hased orn rocommenéntions from
District 2nd Provincizl Development Connittess.

R

v

Frecsent Froocromme

The rresent twe y=ar ucorramms of w ter development ~b-ut to

mva RO 3200w

]

Lo commenoed comuriscc t conutyruotior ol e 22 difter ont

schemes throughout the country At an astinated cost of

K:l.13 million., It is consmidiored to Ze o pilnt oxXcersize

denling with 2ll typcs of water irst IT“t;pps in different

parts of the country. Diff:ront orceniStg}on“T rrocedurss,
(structicn, tocnninwes ol opevaticr wnd

designs, methods of cons

- :-' ' -



maintenance znd methods of charging water z2nd rate collection
will be tried out.

The programme will also test the ability of people in
different localities to pay for water, The Economic Planning
Division of the Ministry of fAgriculture will work out water
rotes basing their calculation on the benefits resulting from
the input of a water supply in 2 particular localitye.

The formulztion of the two year progrzmmé brought out
various problenms,

" Protlems

1l,. Finsance

As in 211 underdeveloped countries there is = shortesge of
capital for development., This inhibits development activity
which in turn prevents the growth of the economy Whi?meQQ}d

i provide the capitals.
? © " Development can.be effected 2s a result of:

- ' (a) intern2l capitel rrising effort. This may result
in the gradual growth in development,

~ - (b)  injection of capital from intern:tional sources to
be repaid over 2 long period from the growth in
income thus made possitle.

If method (¢) is adopted then there is 2 d=anger that the
N water development muy lzg behind development of the other
,{ . services like education, h nlth, communication and agriculture
1 which havce 2 higher political vriority; =s is thHe case at
the moment., )

The shortage of the crpitsl hzs resulted in an overall
policy (tuough flexible) of distributing the =available
capital ‘evenly throughout the country to avoid ~ny accusations
of fovouritism.

v 2. Seghemp Sclcection

Trhe sclection értterin for = secheme is tonscd ~n two

(a) "oc1ial necessity
i . .
. (b) Economic femsibility

This criterin i then releted to recommend tions from
Pistrict ~rnd Provincial bevrlepment Conmmittees. Schemes
based on purély a "Soci~l ncecessity” f-etor with verv little
or no direct cconomic return ~r¢ not given sympnthetic
consideration at the moment though the =2ttitude mny chnnge
at the deliberntions of the Inter-Ministerial Committee.

3. Technical Stoff

‘ ' The onlarged rurnl progromuae reatires substantinl .
skilled manvower to curry it throush., uc¢ shortage of
technicanl staff is felt =+t 211 levelsy :
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While cngincers nccded for plo
recruilted from cverscas or suppleomc
difficult to get persomncl of Inspe
in the ficld first to construct and
schenes.

ing, dcsignior,construction con be
ted Ly volun‘ecrs 1t is quite
tor or Foremgn levels who arc nccded
then to Oper?te ond nmaintain the
The Consultants/Contractors cc; be engaged for the lorger schemes.
However, it is estimoted that the dost of these schemes will jump up
by as much as 25 percent. ?

)

It is unfortunately found thaf the local engincers do not remain
steady in their Jjobs but move out

i

to the Locol Councils or the private
sector where the salery scales ard: higher thon those of the Government.

4, Dosign Criteria

a. Consumption !

No simple rule has yet bgen evolved for rural consumption habits
though it is congitfercd that{the consumption will be much higher for
a gravity supply compared with o pumped instpllation. This is
because the water charge for o pumped scheme: will invariably be

hishcr thon for o gravity gchenc due to very high éperating and
maintenance cost. . :

Howevery, if the water|charge is based on benefits only resulting

from the input of a water pupply then the consumption may remain
the same for all types of water installations.

This, therefore, estdblishes a case for the water charges to
be related to both benefi#s and consumpbtion. t

Congumption figures wsed for the design purposes at present
arc bascd on the ALDEV experience. These ares

(1) 100 gallons per fiay (geped.) per farm (10-15 acrcs) for
a gravity scheme|in high potential areas.

(11) 30 geped. per Family for a pumped scheme,

ily in dry arcas.

(iii) 10 g.psd. per f£5

(iv) 5 Eepedes per pergon is used for &h average scheme,
(v) 5 gep.d. per natile cattlcs
(vi) 15 g.p.d. per grade dairy cattle.

(vii) 1 g.p.d. per sm

be Commmnal Water Pcintg

The spracing of ccmmunel water points has to be such that it
encourages the rural populafion to obtzin piped water rather
then fall back on the tradidvional source. Consumption will
vary with the distance of a‘communal water point. There is
likelihood of increased congunption if a CoLMual, watsl poiat
is near. ;

1 .
, The spacing of comramal] water points also depends on the
populaticn density. :

«
7

.
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The points, as 2 rule, are kept a2t a disiance of:
(i) % to 1 mile in high potential srcus
(ii) 1 to 3 miles in .sedium poten*inl reus

(iii) 5 to 1C miles in low poterniial areas

c. Design

Every scheme has to ke designed on its own iderits but
generally -

(i) =~ gravity pipcline schema is bzsed on 2%-hour

aver2ge consumption o el

(ii) rising main for a pumped schem. is brsed on the
o hours of pumping (usuzlly 15 aours).

The.storage has to be provided for at least 24k-hour
consumption on every scheme, In additicn 1CU-zallon storage
is to be provided at every commun2l water volint.

The cost of providing storage on a scheme can be quite
considerable and hence.careful consideration rnust be given
to ensure adeguate storage 2t the nmininum cost.

d. Treatment

Elaborate treatrent is expensive and heace increased
capital investment is c¢=1led for which in tirn increnses
the cost of ‘water to th¢ conm.ners, Operniiorn and mainten-
ance costs also go up., . - :

However, if piped-weiar is simiar i qualisy to what
can be found in rivers or streams 1t vecomes difficult to
convince people to pay for wniter whick c¢osn be obtnined free
only = few amiles =zwny.

& osimple tresthient 2ike sedimentatisn only at a
minimum cost can inmvrovc the auzlitv ol wvzter considerably.,

Conclusion

Subscquently when the scnems bacome opecaliv. «n overnll
aprraisal will be made to evalunte tnoe best.accho’s of attacking
the various probleme involved in rucal water supnls - velopment
in ¥enya. It is hoped th-t the exraorience gaines wi. facilitate
o culcker and surer imploment-rtion of kv timgier Ulon.

)

§

; Mr. i, Flosse-tos of the Lcoaomic Flanning /ision of
the Ministry of ifgriculture will describe in ailg'"pnger the role
of & watce supply in the adcycolopment of the ru-il v

; My thanks ~re due ta v, Go a, Clussen, “ssistant Dircctor
- (¥oter Supplies) znd Mr, . E. Farrant, Assistont Divector

{Flanning) of thec Wwnter Develonmont Ditision fTor their kind
assistance in the preporation of this panor.
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"The provision of adequatc water supplles to rural areas
is of high priority on both econonic and »OClal grounds%. (Tan-
zania Second Five Year Plan)

"The provision of fresh water ‘for human consunption and
for livestock is a fundamental requisite to any dcvclopmont
progranne" (KANU Manifesto - Novenber, 1969) :

These statements nust surely rank as a declaration of faith
rather than fact for at present very litile is known about either
the economic or social benefits of improved water supplies. On
the cost side much more is known beccause we are dealing with
visible structures. In recent times there have been a few empiri-
cal studies of the impact of water supply, notably those by
Warner (1969) and by White and Bradley (1970?). However, at
present, only preliminary rcesults are avallaklc and wec must await
definitive conclusions.

N It is extrenmely surprising how far faith can be used to
‘promote prograumes for rural water. In Tanzania water development
and irrigation are scheduled in the Second Five Year Plan to

‘absorb $1.187 million, 6.8 per cent of development expenditure in

a higher proportion than all divisions except for invoestnent in

roads and aerodromes, another area where faith plays its part.
According to the KANU election manifesto Kenya will spend $h.164
nillion on the rural water programne during the next five years.
Rural water clearly has some special appeal to investment decision
nakers. The full reasons are difficult to establish. It could

be esthetic objcctions to visions of dirty water, it could be
anticipated avecidancc of disease or it could be effective engineering
pressure groups.

Another possibility is that it is a visible project with
wide public appeal and hence considerable political capital is
likely to accrue. The apparent favour of these nrogrammes with
aid-donors would suggcst that this latter explanation is a correct
one.

Water is considered by many to be uniquely important as
without it all life is impogsible but an economist accepts no
such argurents. Even if water ic elevated to 'merit want'! status
ccononists have the task of finding the costs of such elevation
for incvitably resourc.s arc diverted from alternative prozreonntes.
In this papcr explicit questions arc raised in order to draw upon
tho experience of participants. o

It is difficult to judge how planners werc able to allocate
substantial suns to rural watcr pro:rarnes, with any confidence,
if the data availability is considered. In nany respects the re-
search that has btecn cited is just a hteginning., In a sense exist-
ing surveys of impact or benefits arc pilot surveys testing troad
concepts. As a result of these survcys we are now in & position
to consider their cvidence and formul-te reasoncd hypothesis for
subsequent enpirical testins, One uscful function of this work~

shop would be to examine such studies as cuist and derive hypothesis

that require further investigation.

Data is required tc 2id decision making. We nced to answer
questions of whether or not to invest -iyes or no, how big, when,
where and how. In order to wecet theoe requircnents we necd to
know nore precisedr the criteria that hﬁve to be satisficd. PFor
instancc in rclation to!'howhdo we roqulr« connunal points, wvetered
or nct, supcrviscd or unsuperviscd. Thus each najor gucstion
stinulates a number of sub- qucﬁtlona. These sub-questions arc
not related solely te oig point such as; location or tining. There
is considerable overlap and interdcperdence which makes a paper
such as this difficult to structurd. However this topic has been
tackled because we realisc the importarce of informed judgenent
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transport, salarics etc., anuglnilrocc\fbrugonu OpPorLLLiill Lor
skilled personnel)f : .o

It night bc,t'ought by;adﬁocntes of rural water investrent
that further investigation is unﬁccéssgry because substantial sums
are already beingia located teo the progrorme. However we nust
dispute this stance [for it is possible that a pisallocation of
resources has occyrred. It could be that the total investment in
the progranme is rEatcr than or lcss than optinun, * In addition
the investrent nay pe chenelled irto the wrong forn of water

supply - say, conpun

12l points rather thon individual connections.

Anclysts 4f spending patterns of Governnentywhen conparcd
tc budget allocatigns,will ncte that planned expenditure is seldon
being achieved. [This is »artly because of shortage of naterials,
delayed doliveryjd tes and inadequate stoff. But this is not the
whole story for pa t of the slow spending is because nony decision
nakers are as yet fainconvinced of the efficacy of inmprecved water.
In particular thejtraditionally conscrvative contrclling Treasury
nay show its unéa_e by delaying sanction to use budget allocations.
ifiportont that advocates of rural water investnent
al value of their progreone. They nust show

so they can be conpared to alternative invest-

denonstrate thelr
costs and benefid

_nent opportunitids. They rust also show that technieal and zdminis-

trative and leoga) nachinery is adequate for the proposed progranne,
Also they nust/ipdicate useful social effects and the political
priority as indipoated by relcvant interest groups., Financirl pros-
pects hove to bo specified and be realistic in relation to resources
available. A prpposcd nethod of rating and collection must follow
the principles ¢f taxaticn - it oust bc acceptable to the recipionts,
there nust be :sginc certainty of collcetion, cellcection nust be on-
forccable and'c?sts of collecction should not cxcaecd revinuc,

Sanpling Problehs

. Data hésito be collectod in order to derive criteria or rules
that arc applicfl to a decision-naking prohlen. The area of dota
collection sheuld be related to the iuportancc or ranking of the
criterion, the variability within the population being cxenined,
the likclihood of weasurcnent error and cost of and resources avail-
able for collecting thc deta. If for instance it is anticinated

. that a particuldr water source nmay not be uscd, even when low-cost

clcan water ig gveilable, sociclogical investigations should reccive

. priority. If i4 is. known that r~cor rcpaynent prospects are likely
-ta put the wholg progrrmne in jeoperdy then nethods of assessing

cqsts andphysigallly collecting revenue should be tackled.
- .
Having Qeéidod upon the priority arcas it is then necessary

 to dcicrmine the ldata requircnents. What sizc of sanple should

be chosen for ﬂnﬁpstigating a particular problen. For instance

if it is nccesspry teo know water consumption per head throughout

a particular regign, izt gizc sziyrle must be droyme Fron genercl
knowlcdge it is&péssihlo to stratify into sub-arcas: cash crop
zonc, subsistcnqcicrop zoneg, iixixed cultivation ard livestock zone
and livestock grazing zonc. In the survey two types '0f crror oan

be anticipnted. Tirst sonpling crror and secondly ncasurcnent error.
Unfortunately thbré is generally an inverse functional relationship
between these ertroxs. With a given budget a snall sonplo ninivises
neasurenent crror ds thc iatervicw ov survey can be long and thorough.
On the other hand a large sanple ninindises sanpling error but
increnscs measurc@eht erreor. »

Sanpling should be related to known variability fronm pilot
studies. To equatc isanpling errcr within sub-arces larpc samles
should be chosen whore the stendard deviation of observed phenoncna
is high., With regard to rcasurecuent crrer enphasis depends neinly
upon the possibility;of inproving accuracy with additional questisns.

v .
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Two survcys werc condncéod this sumizer by the Ministry -of Agriculiture
in Kenya. In the first study the objective was to discoverthe
standard of maintenance and it was considered that this is boest
nssessed by o large sanplc of schenes. However to estinate benefits
a siall surch in depth was chosc: of two arecas, with and without
piped water. In the cvent the survey indepth failed to achieve

its objective becouse the control arca proved to be less typical

of the region with regord to water development in that 26 sclf

help groups were found to he operating in one location (20 square
niles). This was bccause of vigorous promotion by the lceal chief.

£}

Another dilomma illustrated by this sceond survey was that :'
it was not possiblc to ascertain precisely thc relative position :
of the study arces before water was introduced. It is inportant
to have 'before! and 'after! infornation for project areas-end o l
gontrol areas but it is unusual for such foresight to occur, :

Bven . vwhere it dces cccur it is normel for an increase in
conplenentary resources to occur in project areas. Both physical
inputs - credit, grade cattlc, fertilizers, etc, and adviscrs-
health workur and ggrlculLur 1 cxtension workers are nore concen—
trated in these areas.” It could bc that there is a conplenentary
response between water and other improverents but it is ingortant
to ascertain whether 1mnrovod woter is in fact essential, or;
whether the other resourccs alone or inproved water alonc are
sufficient in theriselves to prcnote develcepient.

Often decision pekers have to ocbtain date guickly and there—
fore at present have to rely upon 'horizontal! studies taken at
e point in tire. Here thc hesic essumption is that project and
control areas differ only in rezard to water supply. This is an
hercic cssunption for it nay be that an 1nproved weter supply is
a synpton rather than a cause of developnent.. High incones ncy
lead to an awsreness and effective demand for iiproved water sup-
plies. Vhere schenres hove becn svper-imposed in a region by
gevernnent it is pore likely that a control arca could be found
that will givc a useful "horizontal® base. L

In the Kenya MNinistry surveys the following problens occurredh
These were not unusual for a survey iz rural areas otut it nay be
sonewhat unusuzl 16 acknowledzc their existence. The nain problens
werc as follows: SR :

(i) questicns not fully understood in frﬂnslntion;

1

(11) no ansvwers to guestiocns rel tlng to en barras1ng . S
subjects c.g. dl“ranO :
(iii)' answers given by farmers te pleasc questioner; _
e.g.'water is ©oiled in this house to kill : :
dlSG“SO' ' ' :

Practical Prodlons ' a : l
Ir
1
b3
(iv) lles given for various rcasons; , l
(v) inesccurate approxinntions given 6r quick answer 3
tc get rid of questicner l
(vi) concept of tize and (istonce sometines difficult _

for farners; . , .
(vii)‘ guantitics harvestod, ares of crops unlcnm-.'n; ' | |
(viii) fear of questions c¢.g. incrensced water rotes,
toxation, etc.;

(ix) women ot foim con't incw
' to answer c.g. questiens reloting to reoncy and

cnttle. ) i - ' l
1
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In this discussion enphasis is given to isszues in econonic
and financianl appraisnl which though impertant do not necessarily
r.nk higher than other aspects. Recent studies have enabled us
to identify kecy assunptions behind our progrornes.

Let us consider the statement that benefits from inproved
weter supplies can be identified as econonic, hcalth and social
Lenefits. These are net cxclusive categorics but inter-related.
What is an inproved water supply? Is it safe water, z-cessible
water or both? Is strcan water or spring water !'safe! or rmst it
be chlorinated and filtered? Is accessible water essential to
ensure anple supplics are used? Is the propositiocn of Professor
White valid that water is only used in largc quantities if it is

- present in the houschold working area. This has importont inpli-
cations for design (and also research as it neans data on this
need not be collected). If it is essential to hove large quanti-
ties of water to obtain benefits and if carrying any distance
precludes this then individual connecticns arc necessary. However
costs of individusl connections arc roughly three timcs private
connecticns thercfore for a given budget only one thirl of the
farilies can be served. If small quantities of safe waer are

: 'good! arc lerge quantities nuch betfer? 1In other words are

- therc increasing, constant or declining marginal returns to water?

: Are large quantities of rnoderate quality water better than snall
a quantities of safe water (the dilution theory)?

Bcononic benefits can be identified a priori as possibly
resulting from:

i . (1) releasc of labour fron carrying and fron sickness
! : : for productive use;

f o (ii) facilitating zero grazing or paddock rearing of
| ’ grade dairy cattle;
|

(iii) improvements in household and deiry hygiene;
(iv) small scale irrigation or se.d bed naintenance;

(v) inproved spraying with clean water.

Hezlth benefitsmizht accrue becausc of a. reduction in incidcénce
- of communicable intestinal diseases, typhoid, intestinal parasites,

infantile dicwrhoea . and trachcna. These night result in sovings.
; in health expenditure, increases in daily labour productivity and
reduction in infant wortality and a longer working life. These
benefits require further investigrtion before it is possible to
quantify or even put confidence in their relative importonce. It
could be that funds for preventive nedicine are linited. Are
returns to alternative forms of preventive iredicine higher.
e.g. noss polio, tetanus BCG or '3 in 1! vaccination. Sinply
subsidising rubber boots night inprove general health levels nore
in soue arecas, for a given outlay, thon inproved water supply.
Again we wish to know vhether inprovel water is sufficient to
achieve health benefits. Is a programme of dispcsal of waste
Just as inpertant? e

- Recogmition and measurencnt of boenefits

It is neccssary to consider whether recognition and neasure-
ments are necessary to evaluate the benefits of rurnl water invest-
nent. Measurenent inplies quontification nomally in ternms of ncney
equivalent. It is inposzible to put a value upon a health benefit
that results in 2 nman feeling well and fit. Nevertheless these
types of benefit n~re real. Howecver they do not neceszorily sti-
nulate developnient. Should we be propared to forgo current welfare
effects for the delayecd welfare effects an? presunably larger benefits
that enphasis upon devclepment inputs implies.

N -{\
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Tt is difficult but not inpos§ibP to calculate benefit-
cost ratios for rural wat€r investnent gnce we hove data for
rcosonable estimnticn ang forecrsts.p.Wqg also hove to solve
the usucl problen of thejfcrm of thejcallculation, discount rnte,
lifetime, rate of srcwth, etc. Ve sfould not avoid the real
problens invclved in atteupting ap:irgisdl for it is a powerful
tool to aid decision-naking. In theftrynsport field good progress
hos been nade in tackling siniler prjblems.

As already indic ted practicgklygall Governnents will be
irfluenced by the respomise of thz beneficiaries to inproved water.
One inportaont measurec of the value plecél by tenceficiarics is
the acount paid for thel service. This mo nct an absolute measure
for in ~ poor conmunity benefits could be high but payments poor,
In a rich community it 1s possible for the sane situation or the
reverse to occur. Collection uoogures muy be defective resulting
in low collection and (f;encratln~ a trﬂdltlon of non-paynent that

is difficult to break.

K
! ;

v',

.
It is 1nport~n4 to deternine i¢ sdund pricing systen. In

principle rates should be rclated t@ﬁthe narginal cost of supplying

the service. With water supplies overheed charges are high in
relaticn to total COSES and thercfore only a proncrtion of the
total cost of supply can be directly allocuted to a particular
unit of output. It is difficult therefgre, to determine ezactly
what is the actual ma arginal cost. It is possible to regard tke
investoent costs as Sunk costs and tg; optinise the use of the

capacity, price could be set equal to the short-run narginal costs

which are virtually éoro in gravity schemes. However this would
lead to a growing deficit on the capital account. Thercfore a
nore pragnatic aprroach is generally adopted and long run narginal
costs or sone arbitﬁry proportion of totcl costs charged.

f

In any event%therc arclikely to be practical problens in
relation to finonce. If chorges were effectively imposed, and
especially if roting was on a volume basis, facilities could be
under utilised. 1In ﬁhe case of connunal points it might be diffi-
cult tc identify beneficiaries. In caseés of pollution it night
be fairer to chnrbcnkhu polluters for ddwnstren: works nade
necessary becouse of | their activities. ‘In the enrly yerrs of a

wroject it night be LOCGbS ary to adopt pronotlon al pricing in
order to encournge fLrﬂcrs in its use. However with discounting
procedures low revenue in early yeﬂrs cprrles grent wielght and
low rates of return result. In adl 1t10n it neoy be difficult, for
political reosons, to\rﬁloe rates 14 tcvionce subsidised rates are
the norz. There are also ~ll the usucl{ . roblems of collecting
revenue frow agricultyralists who sufver fron widely fluctuating
producticn and price donditions. Finally there is the problem of
equity. The repaynent cnapn 01t" of rLchzqreﬁs cr unrroductive
uscrs (e.g. bnis) nay be high but sﬂmlliscale ferners who stand
to benefit pcrsonally \night hove 1qw Or evcn zero capacity.

: i .

It is the conteltlon of the wrltor thrt successful finence
is a key arca if the ir~1 w~ter erVrﬂﬁ"co are to conrntinue at
their present high 1052% and thot tc d aéb insufficient enphasis
has been placed upon metheds of asséssné ent and rate colicction.,

T4‘ ig 1hnr\oo~.'h'1n +n +hf\L“-ﬁ\ in thi RPN A AvrA FhAamAf AvIA A A
............ thig argn and thercforc oxpori-
..ents of a variety of : chods pust ve umdertaken ond the resvlts
carefully onnlysed. ! !

i




