WATER DISPENSING DEVICES AND METHODS FOR
- . _—=_ PUBLULWATF® SUPPLY IN DEVELOPING COUNTRIES |
R262.2 7SUWA
DRAFT REPORT
mm@ma BL 4my B A Www A
i i P B A @
LiDRARY
IN T mag g
Fe ;;;)MT’O“’AL REFERENCE CeNT
SANI. MMUNITY WaTER SUPF-Ly RE
ATION (IRCy v AND
WORLD HEALTH ORGANIZATION/
INTERNATIONAL REFERENCE CENTRE FOR
COMMUNITY WATER SUPPLY (I.R.C.)
THE HAGUE, NETHERLANDS
Report prepared by IWACO, Rotterdam. July 1975.
MMM b b s sl

R 1&2-2;?5\/%}—3638”




¥

E
B 1]

CONTENTS
1s I NTRODOCTTON 1
1ete PUBLTC HYDRANTS 1
1.2, OBJECTIVE OF THE STUDY 9
1.3, EXECUTION OF THE STUDY 2
14,  ACKNOWLEDGEMENT 2
2. PUBLIC HYDRANTS IN URBAN AND RURAL ARFAS
3. TECHNICAL ASPECTS
3.1, THE FAUCET MECHAN&SM
3¢.7.1. Ordinary taps
3.7.2. Springloaded or gravity-operated taps
3.7.3. Sell~closing valves
3,1.4. Systems with reservoir and float valve
314447, Siphoide
3+1.4.2. Bedouin
3.7.4.3. giﬁtgygs_
3.7.5, Special types 9
3.2, PIPING AND METERING 11
3.3, CIVIL WORKS - 12
3.3.1. Construction of support - _ \ 12
3.3.2, Platform for debbies ' ' 12
3.3.3. Collection and discharge of waste water 14
3.3.4. Protective wall _ 15
3.3.5. Kiosk gystem | 15
3.3.6, Comfort stations - 16
3.4. CAPACITIES 16
4. FINANGIAL ASPRCTS | 20
441, INVESTWENDS ‘ | 20
4.2, Lcos'rjﬁ OF)OPERATION AND MAINTENANCE = 22
4.3, COST® OF WASTACE 24
4.4, EFFECT OF THF MAIN ELEMENTS ON ’I‘HF COSTS OF
_ WATER AT THE PUBLIC HYDRANT (A LUU\WQS
4.5, REVENUE COLLECTION .
a6 TARIFFS | ieon oy iyrern e rpmmeoes 32

Y WA
-

i ' od AD O The Hogue
! - \O 'O} _) +J il axt, ]4]/143

tﬁ\SN‘8538_
“Brb2.7 IsJ &

- E——— - ———



\
L1

-

CONTEN'TS Page
5. EXPLOITATION AND MANACEMENT 34
5.7  OWNERSHIP 34
5.2« WEAR — DAMAGE = THEFT 35
5.3« INSPRCTION ' 37
5.4,  MAINTENANCE . 37
5.5¢  WASTAGE 38
6. SOCIAL ASPECTS 41
6.1 APPRECIATION , 41
6.2, COMPLAINTS CONCERNING CONSTRUCTION 41
6.3. PAYMENT 41
6.4, POLITICAL PROBLEMS 42
6.5,  INVOLVEMENT 42
Te CONCLUSTIONS AND RECOMMENDATIONS 43
Tele EXPERITNCES AND CONCLUSIONS 43
T.2. TENTATIVE PLANNING AND DESIGN CRITERIA 45
ANNEXBES '
1s SUMMARY OF SOME SPECIFIC CHARACTERISTICS OF THE USE OF
PUBLIC HYDRANTS IN URBAN AND RURAL AREAS
- 2.7« Rising pipe + 1 tap
2e24 Single tap with support and platform
2430 Single tap + platform + seepage pit
244, Four'téps, platform, raised platforms, seepage pit
2.50 Sipho:!.de
2.6, VAG Standpipe installed on a concrete platform
2eT Approximate prices of different types of taps
LIST OF REFERENCES

oy e . i



LIST OF FIGURES:

Figure
Figuré
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
%igure
Figure
Figure
Figure

Figure
Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure

1.
2,
3.
b
5.
6.
7.
8,
9,
10.
I,
12,
13,
14.
15,
6.

17.

8.
]9l

21,
22,
23.

Examples of existing taps.

Suggested tap with ball valve,

Siphoide,

Bedouin type.

Public hydrant with corrugated iron sheet tank.,
Overground reservoir, |
Underground reservoir with Handpump.

Neptune type.

Public hydrant with foot operated valves,
Unsupported rising pipe with one or two tapé.
Rising pipe supported by a concrete post,
Single tap with support and platform.

Two taps with support and platform.

Two taps with support and platform.
Arrangement of four taps.

Two taps with platform, surrounding wall, protection
against cattle.

Raised platforms for containers on different levels.
(Proposed for Dakar).

Raised platforms for debbies with grate.

Raised platforms for debbies. "

Seepage pit.

Soakage trench.,

Waterkiosk.

Diagrams of discharge capacities of some types of taps.

Graphic representation of the effect of the main elements
on the costs of water used at the public hydrant.
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Photograph 1.

Public hydrant
(Ghana = Accra)
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1.1,  PUBLIC HYDRANTS

- Dispensing of drinking water by meana of public hydrants
,ﬂJJ& ig, in many cases, the only feasible solution to realise
& . N . i
éwd”“ ((},r a rcasonably reliablf water supply.
d ,@ﬁfio "J\ It is very often.the cheapest way to put reliable water
at the disposal of large groups of the population, both in

l ' 1, INTRODUCTION _ \ | :

A
ﬁ“ o :%#igas;az ~ _ reasonable quantities and within a short distance of their
g “ homes. . .
ybuﬁ%ﬁ ,ﬁk However, a nunber of problems encountered with public hydrantse
' V;fQ S which are fully realiged as well are:
| D5 sy |
&Gﬁﬁ”&wd‘ W' = the lack of a responsible consumer (waterbuyer)w1th

- d%uvdwxagﬂvnum*'{tdt whom contrgcﬁual'arrangements'can be made, similar
to those with private connections;

- . W ~ the liability to damage when the installation is not

y K gupervised by a guard;

Vb
y?’ *”kaﬁpﬁlyﬁ¢" - the risk of contaminationj

l "fe\"‘“c,w"m_v A ~ wastage.

g;;”wl%ffﬁﬂfﬂv Therefore, it is essential {to reflect seriously upon the
gy construction as well as how management, operation and
v maintenance should be organised.

142, OBJECTIVE OF THE STUDY

The objective of the study was to identify ways and means
for the dispensing of water at public hydrants which ”
avoid the wagtage of water and which can be considered for
usge on, or adaptation on systems, both urban and rural, in
the developing countries. .

The study involves two broad areas of investigation:

a. the identification of devices currently in use,

e previously used or suggested for use by designs, ideas,
. , patents or models and which could be used on urban
o and rural water systems for the public dispensing
of water to people.

b. the determination of methods and approaches for the
control of public hydrants which rely on operational
and administration techniques to dispense water to
the public.

4&’- For the purpose of this study only those public watering .
points connected to a piped water supply system and intended
to make water available for domestic purposes are considered.
They are named Public Hydrants. (ﬂghpyamﬂa;mwj Ao

&Q¢, eysuvw&mjj kﬁdﬂq Tty ke achled kLJLQL&_ x*@ammﬂwwaua‘,

buﬁusﬂw@?wﬂ 5 *\,.Qto &TM ) *Q,.«,a—.t(_g ) &mﬂ:&ma t/d»:‘gs a3
pobtee ety B
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1.4,

In view of the limited extent of the gtudy it was mot
possgible to obtain reliable and complete information

ot all systems e.g. on consunption, wastage, the

number of consumers, costs, etc,

However, many examples which were collected are discussed
in this report.

It is doubtfull whether a reliable average can be

derived from these examples. It is quite possible that -
gome other places have higher or lower values,. However,

a number of calculations have been made which are partially
based on the collected data.

Finally, it has been attempted to provide

recommendations on the planning, design and management
of public hydrants. |

EXECUTION OF THE STUDY

. On. request of the Worldbank, this study has been undertaken

by the W.H.O./International
Reference Centre for Community Water Supply (The Hague).

The main part of the study is executed by International
Water Supply Consultants IWACO B.V. (Rotterdam) on request .
of the W.H.0. International Reference Centre.

Further assistance on the social aspects of the study has
been provided by:

- Ir, ¥, Zandvoort Townplanning Office in Hendrik Ido Ambacht

- The Royal Tropical Institute in Amsterdam.

The study consisted of literature reviews, investigation of
project reporits, discussion with water supply specialists
and collecting of information from manufacturers, institu=—
tions and water supply authorities.

Baged on these preliminary investigations, visits have been
made to several countries where public hydrants exist and
are in operation.

ACKNOWLEDGEMENT -v[“
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During the gtudy much collaboration has been received from
the W,H,0,~Head Office in Geneva, the regional W,H,0.-offices,
the local representatives of the W,H.,0Q.,, the Government and
Community officials and the Water Supply Companies in all

the countries which were visited as well as those who were
asked for information in other ways.
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PUBLIC HYDRANTS IN URBAN AND RURAL AREAS

In Annex 1. a re&ﬁﬁi?ﬁia%fon has been given of the
differences which have generally been noticed with :
respect 1o public hydrante in urban and rural areas.

It should be noted that urban areas most often have

an organized drinking water supply with financial and
adminigbrative management and with operation and main-—
tenance teams.

Although this organization is sometimes very small and
often understaffed, it is mostly a lot better than in
rural areas where the water supply still has to be
organized and where the iunstallations have to be con=-
structed at the same time.

There have been disappointing experiences with public
hydrants in quite some rural areas where, shortly after
putting into operation of the installations, they had to
be closed again either because of complete failure of
operation and management or, because the population,
wittingly or unwittingly, wrecked them.

Therefore, mostly it is tried now 4o interest the public :7
of rural areas in the water supply right from the beginming. ’
It is even better to get the initiative from the entire
population. It is expected that the population will thus

grow to consider the installations as their common property
instead of regarding it as something which is forced upon

them from the outside.

The autorities hope to achieve in this way that the people

will thus take more care of the installations.

In most rural areas, the absence of a water supply organization
implies the lack of trained personnel for operation and
management ‘

Primarily of course,it is necessary to use simple constructions.
However, the main prcblem remains the difficulty to train

local people for operation and maintenance.

Some training can be given by enlisting as much as pOBPlble
local labor during the construction period.

In some placeg in India the 1ocal personmel get a speclal

kind of training.

In these cases, facilities have been created for executive
technicians of the goverrnmental water supply organization

to retire before the time indicated, when the technician

ig willing to setile in a rural area where a water distribution
system is being constructed,in order to supervige the operation
and maintenance as well as a trainingprogramme on the job.

He will then be in the employment of the local water supply
organization. The first experiences seem 1to be favorable.
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TECHNICAL ASPECTS

FAUCET MECHANISM
The systems most frequently in use can be subdivided
ag follows:

- ordinary taps

=~ gpringloaded taps

= gelf-closing valves

= float mechanisms

gpecial types. 3

I

Ordinary taps (fig.1 A )

Ordinary houschold tap. In order to get water,the tap
is turned open and the water goes on running untll the
tap is turned close again.

Material: = brass copper
- - cast iron -
- other metal alloys
- plastic

Brass copper, however, is often stolen (very popular as
melting metal), Many plastic materials are too liable to
damage to be used withoul supcrvision, however, some
eXperlencea with nylon taps are remarkably good.

Advantages: — simple construction
~ the taps are cheap
- there are a lot of auppllers
«~ gimple maintenance
- gimple to operate

Digadvantages: — brass taps are often stolen

~ the valve washer (in metal taps) must be
replaced regularly

- waptage when the tap is not cloged

— the tap as a whole can easily be screwed
of f the conduit-pipe.

Remarks:

Especially the closing mechanism is a problem because some
consumers close the tap too tightly, thus damaging the washer.
There have been better experiences with nylon taps where both
valve and valve- seat are made of nylon. (fig., 1 B ).

One might ask whether it would not be better to have a ball~-
or plug-valve as the closing pressure is not depend@nt of the
force of closing a tap.

A ball-valve, :similar to the one ghown in figure 2., might.

be worth a try. :

A plug-valve ig used gometimes with a plug of brass«copper.
Special disadvantages are: leakage and waterhammer.



. Photograph 2.

Photograph 4.

Springloaded fap in casgt~iron
supporting construction (Suriname)

- 52 -

Photograph 3.
Springloaded taps ~(Zambia)

Photograph 5.
_f\ graph 5

Gravity operated tap (India-Delhi)

hY
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3.,17.2. Springloaded or gravity-operated taps

The tap is opened by pushing down a handle or knob or

by turning a knob, this always contrary to the spring
tension (photograph 2 - 4), or lifting a knob against
gravity (photograph 5).

The water goes on running as long as the handle or knob
is being kept in this position. As soon as the handle

or knob ig released the tap closes automatically.

‘The gravity-operated type which is being used extensively
in India, supplies water when the mouth-piece im lifted
and stops upon letting it go. The ¢losing mechanism

has no spring but works because of graV1taty. ( fig. 1 E)

Material: = brass copper . . f*ﬁQr*

- cast-iron
~ other metal alloys
- plastic

Advantages: - fairly simple construction

~ cheap, only slightly more expensive than
the ordinary tap

~ closging pressure at the mechanism does not
depend on the handling, therefore, little
wear of the valve

- pimple operation

= not much wastage, if normally operated

Disadvantagess — the handle is often kept opened with rope,
wire, stone, efc. which causes wastage
the tap as a whole ig easily screwed off
the condult-pipe

~ gome systems close badly (leakage)

- waterhammer.,

Remarks: There are some systems with cast-iron supporting
construction as indicated on photograph 4 .

3,743, Self-closing valves (fig, 1 C = D)

Similar to the springloaded taps, the tap is opened by
pushing or turning a handle or knob.,

This tap closes automatically after releasing the handle
or knob, but algo after a certain time even if the handle
or knob is still held in open position.

By re~using the handle or knob the tap is opened again.

Mgterigk: - cast—-iron
B ~ other metal alloys

Advantages: = closes automatically after use
- - cannot be held in open position
-~ reduction of wastage



Photograph 6.

Siphoide (steel). Water is being
sucked through a flexible tube to
start the discharge (Gabon,Libreville)

Photograph 8.

Siphoide (concrete, suitable for

local manufacture)

Photograph 7.

Siphoide type.
Contamination of
flexible tube,
(Gabon, Libreville)

(Cameroon, Douala)
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Disadvantages: = ratner complicated construction with

risk of decfects

= more smpecialised personnel is needed
for maintenance

- the consumer is challenged to invent some-—
thing so as to be able to keep the tap in
open position continuously.

~ the tap is gquite expensive

~ the tap as a whole can be unscrewed rather
eaglly

= with some systems, the handling requires
quite a lot of force.

= waterhammer,

o

3.7.4. Systems with reservoﬁf and float valve

Here, the reservoir has a direct function for the dis-
pensing of water. The drinking water is gtored in a tank,
When the tank is filled up, the float-valve closes
antomatically.

The best-known types are:.
~ the siphoide
— the bedouin
~ the cistern with hand-pump
~ the cistern with tap or valve

These systems will be digcussed separately below:

3.1.4.1.8iphoide (fig. 3 )

The reservoir of this itype normally contains about 200 ~ 500 1.
With the siphoide gystem,drinking water can be obtained
by putting a flexible tube on the nipple outside the tank.,
Thig nipple is connected to the fixed tube on the inside
of the tank. Water is then sucked through the flexible tube
to start the discharge.(photograph 6)
When the tube ig removed, the dispensing of water stops
immediately. Generally each consuwner has his own flexible
tube o he will always remove it when he leaves with the
. g| water. This is the basic thinking to reduce wastage in
, using the siphoide,

\JV%’ The giphoide system hasg a hlgh rigk of contamination as
fﬂi/aﬁkpp/ algo the private flexible tube iteelf is very often con-
) taminated. (photograph 7 ).

'AwM »¥ e MJ’ The consumers, however, not always only suck on the tube
- e S@ but, especially children, sometimes blow into tke tube 1o

x MﬂLoiﬁf N “waoduce a "funny noise". -

\ o _gﬁggiéipreserv01r' = steel

i e w Y ,}4 ~ concrete (photograph 8 )

,‘ o)

valves and piping: — brass

. L '&“;ﬂ~ : - cast-iron
A ~ L - steel :
I J o ¢ ' ' plastic

v@~ﬁd égzggiggps -~ If:the system functions properly, it reduces
: wagtage
I ' - can be made with local material (except float

|

valve and very often piping)
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Photograph 9.

The photograph shows a former bedouin type.
The float valve is stuck, the hydrant dis-
charges continuously. (Cameroon)

Photograph 10.

A former bedouin used as a siphoide
(Cameroon)



Disadvantages: = capacity per outlet is limited at a low level
= in practice, the closing mechanism(float valve
often functions insufficiently.

b \ e P -
VJQ;’\ngzzsgz;;:?S , « rigk of contamination of the water in

3,142,

the reservoir or the tube
~ the construction is expensive .

Bedouin ( fig. 4 ).

The reservoir of 100 « 200 1. contains 2 interconnected
chambers.

The float valve ig in one chamber and a vaned wheel in
the other one. The water is obtained from the reservoir
by rotating the vaned wheel by means of a handle at the
sutside, |

The water is dispensed only as long as the vaned wheel
is rotated. Upon terminating this action, the water die=-
charge stops immediately.

Material: = reservoir: - steel
= concrete
- brickwork

= valves and piping: - brass
- caast—iron
- pteel
-~ plastic

— can be easlily manufactured with local materials
(except valves and piping)

Disadvantages: = if the vaned wheel is cheaply finished, it
ig subject to a lot of wear (bearings)

— the capacity is too reduced

=.in reality the float-valve aften functions

Ay _insufficiently, thus leading to damage when

AT &“EA?/:;VQ\J" efforﬁs are made to raise the discharge
L oyt™ g capacity ‘
S &men/“' %?J“K i = rigk of contamination of the water in the
e ey a&L*J:vavf reservoir
Joo et wLLﬁ“* - expensive in comparison with a tap.

Remarkss

The bedouin system has been formerly used in Cameroon.
After some time these devices did not function as they
should. All bedouin types missed the handle for rotating
the vaned wheel.(photograph 9).It appeared that children
liked to play with the rotating wheel 4ntil the shaft and
wheel were completely eroded.,

The only remaining pogsibility to wyse the hydrant waz to »s
remove the vaned wheel. The hole, now obtained, can then

be used to insert a tubej thus the bedouin type was trang—
fered into a kind of siphoide type (see photograph 10)
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Photograph 11.

Overground reservoir with taps at the side
(India, Virar)

Photograph 12.

Small reservoir near public hydraht
(Kenya)
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Reservoirs with a contents of 1 m3 or more are generally
used in regions where gufficient pressure on the main dis-
tribution net is not permanently present.

They are refilled during the hours when there is sufficient
pressure. .

Generally the c¢clésing mechanism is operated with a float

“valve. Sometimes there is only a hand-operated valve, or

in some cases there is no valve at all.

In fact the function of these reservoirs is that of a
service reservoir in a distribution system but

only in relation to the public hydrant concerned.

The overground reservoirs have one or more taps which
gupply water (see fig. 5 and 6 , photograph 11 and 12)
Water from an underground reservoir is often withdrawn
with a handpump. (see fig. 7)

Material: = regervoir; - brickwork
-+ concrete
= pieel

= valves and piping: -~ brass
~ cast iron
- steel
- plastlc ' »

Advantageg: - economising of the mpacity of the treatment
plant and the pumping station and of the dia~
meter of transport and distribution mains,
by using the over-capacity during the hours
of low consumption

= possibility of discontinuous production and
continuous water supply

-~ can be fabricated with local materials mainly

~ When using an underground reservoir and hand-
pump there is hardly any wastage.

Disadvantagess = all systems with cisterns have high inves~

ment costs for rescrvoir

= there is rigk of contamination of the
water in the reservoir

=~ gpecially for underground reservoirs an
effort is necessary to draw water, which
might cause too much reduction of the
consumption

-~ handpumps need frequent inspection and
maintenance.
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Photograph 13.

Tap discharges as long
as the handle is rotated.
(Type Bayard)

(France, Ardéohe)

o D o B i e o R P b b LA e e AT PR S R -

Photograph 14.

System with normal valve. The elevated
part is made of reinforced plastic.
(fabricated in large quantities) (Mexico)
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Special types.

There are a number of public hydrants constructed of a cast—
iron standpost with the piping and valves at the inside..
The construction is integrated with the outlet. Some of

the tap mechaniesm are springloaded or gravity operated
(fig.8.).

The french type Bayard only gives water as-long’

a8 the handle is being rotated. The tap clogses when the
action is stopped (photograph 13).

Material: cast-iroq.

Advantages: ~ firm construction of support
- most types have a special closing device
to reduce wasiage.

Disadvantaress - expensgive
~ rather complicated construction
= difficult maintenance
~ many parts which wear easily

There are also types similar to the above which are con-
structed in plastic instead of cast-iron ( photograph 14).
The piping is conetructed at the inside but the closing-
mechanism is & normal tap.

Material: = elevated part: reinforced plastic
- base unit: concrete
valve and piping: ~ plastic
- gteel
- brass copper

Advantages: - solid construction for tap and piping
—~ cheaper than cast-iron construction
- the form is easily recognisable

Disadvantaces: « same objections as for normal teps.
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‘Another special construction is the foot—operated tap.

See fig. 9).
It is a springloaded tap which is operated by foot
instead of by hand.

Material: ~ Bupporting construction: concrete

= valve and piping: - plastic
- steel
-~ brass copper

} ’

Advantgges:'- simple to operate
- little wastage when normally used

Disadvantages: - when & heavy stone is put on the foot- -
pedal (which is very temping) the water
goes on running.

Hemarks:

When using foot-operated public‘hydranta, it would be
advisable to have a tap of the self-closing type.
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PIPING AND METERING.

In principle the connection between the distributionmains
and the public hydrant is technically similar to that of
the private connection. (fig.10 and 11).

The diameter of the connectionpipe generally is some-
what larger than the one of a normal houseconnection
depending on the number of taps connected to the public
hydrant.

A service pipe of 1"rto " is uaual for 1 « 4 taps.

Material: - galvaniéed steel
~ plagtic 1o be installed only underground pre-
ferably to avoid damage, "

The main valve should be installed underground or in a

space which can be locked.

Type and diameter will be chosen in accordance with the
construction of private connections in the same region.

The use of a watermeter may give important information

for studies on the consumption and wastage, for calculations
of future consumption and on decisions about additional
public hydrants or the closing of some of them.

Sometimes a watermeter is necessary for recovery of thp

cost of water supplied.

Irelferably, metors should only be used when they are
necessary and when there is a proper and regular maintenance
in a workshop specially staffed and equiped for this type of
work. The meters should be read regularly and the results
should be administrated carefully.

If the above conditions are not fulfilled it is better

not to have a meter. In these cases it is preferable to
reserve the possibility to build in a meter 1n case it
would be required later on.
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Photograph 18,

Tap directly comnnected to the reservoir
(Zambia)

Photograph 19.

Simplé platform dewatering into
the street (India, Delhi)



Photograph 15.

Unsupported hydrant with two taps.
(Zambiag

Photograph 17.

Tap and piping supported by concrete pipe.

(the top of the tap is higher than support)

(Mauritius)

- 12a =

Photograph 16,

Support is higher than top of tap.
(Ghana)
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3.3.1.

3.3.2.
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CIVIL WORKS.

Construction of sﬁpport for the piping and taps.

The most simple construction is an unsupported pipe

on which the tap (or 2 taps if necessary) have been
fitted (see fig.10 a, b ; photograph 15). '

The construction is only acceptable in courtyards for

a restricted number of people.or for very temporary in-
gtallations. Even then it is preferable to fix the supply
pipe to a post or wall.(see fig. 11.a,b.).

A so0lid construction of a public hydrant is essential.
Sometimes the conduit is strengthened (e.g. by using

1" gteel pipe or even more).

It is much better, however, to encase the pipes in masonry
or to attach the pipe and tap to a pile or a wall (see
fig.12-16, photograph 17).

It is advised to make the construction of support at
least 0.1 m higher than the top of the tap to have a
point of support on which to put full casks before puttin
them on the head to take along {fig. 12-16, photograph 16).
With systems directly connected to a reservoir, which

are sufficiently strong themselves only the foundations
are important.(photograph 18),

This will be looked into more closely lateron.

Tt should be mentioned that systems with their own (cast-
iron) support only need a foundation for stability.

In general, attention is drawn at a good and stable
construction of support and foundation. In many cases

an inadequate consiruction causes . breakage in the
connecting pipes thus causing much breakage.

Platform for debbies.

Below and around a public watering poiﬁt a strong platform,
which is easily kept clean, should be present (fig.12-16).
Depending on the local situation, a simple pavement oz
local materials or tiles, o concrete is advised.

There should be a proper dewatering from the hardened
gurface to a central point (photograph 19).Thie is neces—
sary from a hygienic point of view and in cold regions
algo because of ice formation round the tap.
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Photograph 20,

Platform under the taps
to put on buckets (Haiti)

Photograph 21,

-Hoses connected to the taps
because it is imposasible to
fill the drums under the tap.
(Upper Volta, Ouagadougou)
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At the central point a hole with drain should be made.

It is advisable to elevate the sides of the platform

to at least 0.10 m above the surrounding terrain level.
Underneath the taps small platforms or grids should be
made to put on the casks used for drawing water(fig.17.,
photograph 20).The heights of the small platforms should
be adapted to the local customs.

In case debbies are being carried on the head, the height
-should be 0.4 to 0.5 m for children and 0.9 to 1.0 m for
adults. ‘ .

In places whereloasks are rolled or transporied on wheels,

a raised platform under the taps would not be appreciated.
Then a hose will be attached to the tap to facilitate
filling ( photograph 21 Ouagadougou) (risk of conta=
mination).

The height of the tap over the emall platform depends ont

- casks for normal household use must fit in between

- whether bathing of children wunder the tap is permitied

If gufficient water is available {0 permit bathing under

the tap, a height of about 1 m is advised. But when water

is too scarce, the minimum height for casks, generally ;
about 0.5 m should be kept.

Some places rather have the buckets put on a grate (see

fig. 18). Then the waste-water goes right down and may

be easily discharged through a small outlet in the platform.
From a hygienic point of view, this solution is preferable
to a concrete platform. The disadvantage is that the grate
may corrode and collapse.,

Therefore, a cast—iron grate should be preferred.However,
such a grate has to be specially constructed.

e

In many countries extremely simple platforms of brickwork y
or concrete are made underneath each tap and the height !
may vary. Several usual heights have been indicated in

figure 19. ' S ' ' -
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Photograph 22,

No discharge of waste waten.
(Congo, Brazzaville)

Photograph 23.

Effective waste water
discharge in storm
drainage system.
(Congo, Brazzaville)
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Collection and @ischarge of waste water.

In order to keep the platform clean it is necessary
to have an effective collection and discharge for
leakage and rinee water as well as for rainwater.
Otherwise large mud pools may develop.(photograph 22).

When the rising pipe holds only one or two taps, with

or without a supporfing pillar, but without a platform,

it is advisable 1o have a soakage pit of e.g. 0,50 x

0.50 x 0.80 m3 filled with rubble or gravel through which the

leakage water can drain into the soil (see fig., 10 and 11).

This construction is anything but ideal and in fact only

acceptable when:

- the tap is used by a limited number of people (e.g.
courtyard hydrant)

- the soil is very pervious so that drainage is indeed
effective. : '

When using a platform, sloping towards the outside an
effective result may someiimes be obtained by putting
a sufficient quantity of rubble or gravel in front of ‘the
low side of the platform (see fig. 10-13).
Here also, the drainage system has a limited capacity
and should only be used when:
- vhie number of consumers is not too large( e.g.

less than 100).
- the moil is pervious,
A more effective solution, however, would be to lead
all water streaming down into a central place and thence
discharge the waler by means of a waste pipe or gutter
(see rig. 14,15,16). ' :

If possible the overspill should be drained off and put
to pome other use such as:
- drinking trough for cattle
- irrigation of gardens in the near surrounding of the tap
- in an irrigationicanal.

)
When use of the overspill is not possible or not desired
by the population,diirect diecharge to the existing sewer
system or stormdrainage canals is advised (photograph 23).



Photograph 24.

Waterkiosk
(Kenya, Nairobi)
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If no re-use and discharge through the existing systems
is possible, it is advisable to infiltrate the waste water
into the ground by means of soakage trenches or seepage
pits (fig.20,21). ‘
These constructions are not suitable in heavy clay soilj;
necessary is a certain permeability for a normal result.
The length of soakage trenches can be adjusted if the
permeability is low. '

If the working of the seepage pit is insufficient the
moat suitable solution is to make a second one.

An 4insufficient -functioning of & soakage trench ‘can be

" improved by lengthening, or by making a second one at a

distance of more than 10 m apart from the first.

In both cases the conduit has 1o be conducted to the new
ertension.

Well elaborated examples of scakge trencheg and seepage
pits are given in Rural Sanitation in the Tropics of
The Ross Institute. _

A protective wall is necessary if the tap has to be pro-
tected against traffic (if adjoining the road) or against
cattie.

A raised border of 0.2 m around the platform should give
enough protection against collision.

A higher wall of about 0.8 m would be advisable in case of
expected damage by cattle.

When there is a lot of damage done by cattle it would be
advisable to have metal gride at the entrance as well
(cee fig.16).

Kiosk system.

If the public hydrant is being guarded by a watchman, who
generally also gells the water, in some countries a cabin
which can be locked, is built for the guard. (photograph 24).
Usually this kiosk is built in such a way that the guard

can control the taps from ‘the inside.

Only the mouthpiece of the taps shows on the outside of

the wall (an ‘example is given in fig.22.)

For the connection of taps, platforms for debbies, dig-
charge of waste water etc. the same recommendationa can

be given as those afore mentioned.
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Photograph 25.

Waterkiogk in a confort
station (Kenya, Nairobi)



3.306-

34,

- 16 =

Comfort stationd.

If a public hydrant is constructed near or in a building
where public toilets, showers and washingrooms are united
(built together) this offers a number of technical advan-
tages., The same inlet may be used for other purposes

as well. The waste water discharge may be conducted to the
sewage system or the sink hole (well) of the comfort
station.. - o _ -

The public taps are preferably put against or next to

the outerwall of thé comfort station and not on the inside.
Both the consumers and the water supply experis prefer

the first way because of hygienic reasons.

When there is a kiosk-system, it would be a good idea

to include a room for the guard. (photograph 25)

As far as the congtruction of tap and platform are con-
cerned, there is no difference hetween a detached public
tap or a public tap, as part of a confort station.

CAPACITTES.

The output of a tap is determined by the construction

and dimension of the faucet and by the pressure in the
main conduit-pipe.

The suppliers of the various types of taps mostly have
graphs available to show the output at different pressures.
Some examples have been given in fig.23.

Supposing the pressure in the distributionnet is about 15
to 20 mwe, and putting the loss of pressure in the con=
nection main at 5 mwc, then the pressure at the tap
is 10 to 1% mwc. : .
This results into an outlet capacity of a normal household
tap of # 1/2 of 1317 1/min. (about 900 1/h)

# 3/4 of 25-30 1/min. (about 1500 1/h).
Compared to the above, the Fordilla has a capacity of 10«12
1/min. (about 600 1/h). A ball valve and a plug-tap
have, with the above mentioned pressures, much higher =~
capacities depending more on the diameter of the pipe
than on the tap.
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Some examples of calculations of the required number of taps are
given in Table I on the next page.

These simple calculations may, if ®0 required, be extended with a.
larger or smaller number of consumers, with a different division
of the consumption per 24 hours and with other types of taps.

It is clear that the siphoide has a limited capacity. Generally

3 or 4 outlets on a siphoide are usual. Therefore, the maximum real
capacity ig between 500 to 1000 l/h, which almost equals one normal
household tap. ' _
Consecuently, the siphoide should only be used for a small number
of consumers.

In general, public hydrante have 1, 2, 3 or 4 taps. Only rarely do
gystems have more taps.

Experience shows practically always that a large number of taps
(more than 3 or 4) results in more vandalism and wastage.

The reqiired number of watering points corresponds with the -
output per tap, the number of consumers and the consumption
per head. '

‘The contents of a bucket or debbie, generally used to fetch water,

varies between 5 and 20 1, although the latfer is fairly common in
a lot of places.

The number of consumers per public hydrant varies between about
200 and several thousands.

When there is a large nunber of consumers, it is always very
dubious in how far they all depend on the public hydrants.
Authorities generally keep a target number of 200 to 500 '
people per public hydrant. Water consumption of public watering
points varies (in practice) between 5 and 50 l/cap. per day.(lcd)
Desgign criteria vary between about 15 to over 100 lcd, and

in regions where cattle also drink from thie water one should:

add a bit. '
Quite often design criteria, up to about 100 lcd are used,

. when designing treatment plants, pumping stations, transport

and distribution systems, in the cases that a gradual change’
from public hydrants to private connections is expected.
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TABLE I

ms=mm

Examples of calculations of capacity to determine the number

and diameter of taps_or outlets

o St e e Domme ST ST s mm mmrinET

e mm mm e mme i

perzggbaal_ }-:Cm g(gggzé po ey ]

mber of . {Congumption Cheoretical| Efficiency| Real effec{ Required| Remarks
aple ger—jin led per public discharge faotor tive use number
ved by one hydrant per tap - C per tap of taps
iiarmt 1/4d 1/h 1/h 1/h or out-
_— lels
200 |20 4.000 | 1,000 g00?) 90 4 810 2 normal tap
: I 200 20 4.000 | 1.000" 1.‘5oo3> 90% 4) 1.350 1 normal tap
" . [ =
- 200 20 4,000 | 5007 900 20% 810 1 normal tap
I 200 20 4.000 1.0001) 6006) ’,’ '80% 7) 480 2 selfclosing
_ tap
I 200 20 4,000 | 1.000 3008) 10% 9) 210 5 siphoide
200 20 4.000 | 500° - 300 70% 210 3 siphoide
I 5 ‘ 1) 2) g 4)
200 40 .000 | 2,000 900 90% 810 3 normal tap
I 200 A0 8.000 | 2.000 1.5003) 90% 14350 ? normal tap |
I 200 40 8.000 | 1.000°) _ 9002) 90% 810 2 normal tap
200 40 8.000 | 1.000 1.5003) 90% 14350 1 normal tap
6 ‘
I 200 . |40 8.000 | 2.000")| 600 80% 7) 480 5 selfclosing
' _ ' tap
. . 5 . . 8) 2 9) L
I 200 40 .000 | 2.000 300 T0% 210 9 giphoide
200 40 8,000 { 1 .0005) 300 70% 210 5 siphoide
1 1) ?) 4)
500 20 10,000 | 2,500 900 90% 810 3 normal tap
I 500 20 10.000 | 2,500 1-5003) 90% 14350 2 normal tap
_ 500 20 10.000 1;2505 ) 9002) 90% 810 2 normal tap
I 500 20 _ 10.000 | 1.250 1-5003) C)O% 1.350 3 normal tap
500 20 10.000 2.5001) 6006) 80% 7) 480 5 gelfclosing
II ‘ tap
annd) ) N
I 500 20 10.000 | 2.500 300 (0% . 210 12 giphoide
500 . |20 10.000 1.2505) 300 70% 210 6 siphoide
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5)

6)

7)

8)

9)
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AMPLIFICATION OF TABLE I

=S = i

Consumption is suppoged to take place mainly during

1 to 14 hours in the morning and during another 1 to 1%
hours in the evening. Thus, the peak load per hour would
be about 1/4 of the total daily consumption.

Capacity of 1/2" household tap is estimated at 900 1/h.

’
Capacity of 3/4" household tap is estimated at 1500 1/h.
i
Consumers take each others place very quickly during .
the peak hourj the tap goes on discharging almost con-
tinuously; the output is almost 100% (a working maximum
for this efficiency factor has been put at 90%).

Supposzing the consumption would be spread out over a
larger part of the day than mentioned under 1), thus the
peak load per hour would be 1/8 of the daily consumption.’

Capacity of a tap of the self-closing type has been put
at 600 1/h.

Because of repeated pushing of the knob the real discharge
capacity of this selfclosing type is supposed to be only
80% of its rated capacity.

300 1/h is the estimated capacity of 1 nipple of a

giphoide or of the outlet of a bedouin type.

Becauge of the need to change tubés, the efficiency factor
of one nipple of a siphoide is estimated at 70% of its rated
capacity.

Mogt variablee in the table are based on estimates. The capacity
of the siphoide per outlet is based on a (rough) hydraulic cal-
culation.
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FINANCIAL ASPECTS.

INVESTMENTS »

In table II +the amounts have been given which are,
according to data obtained in some countries concerned,
necessary to construct a new public watering point of
the type in use in that country.

Comparatively there is a lot of uncertainty about these
figures as the amounts have generally been estimated

as a part of a larger contract for the supply and/or
construction.,

Moreover, it is often difficult to assess

which are additional costs such as: connection to the
distribution system, ground purchase, soil preparation,
cogt#4 of design, import duties and taxes.

Therefore it is impossible to distill from these figures
an exact ingight into the differences of investments
between one type or another.

TABLE TII. INVESTMENT COSTS FOR STANDPIPES (US $)

\VALVE OR TAP |INCLUDING BASE UNIT */
. QNLY
2
1+ Ordinary taps e ] w3
- without sup-
port and
platform 5 -« 100
~ with simple o
platform _ 200 - 500
2. Springloaded tapy o o
~ taps with
platfori 5 300 = 1000
~ Neptune | 0 200 500
3» Selfcloeing
valves
~ lylor approx. 15 500 - 700 X%
- Fordilla ‘| approx. 15 500 - 700 7
- Tropicale : 250 600
4. Float mechanisms
- Siphoide 700 1000 = 2000
5. Special types Lo
= Bayard - 300 600

%) Cost estimates based on situation existing in some
countries
#£) If Fordilla valve ie used as a public standpipe




In Annex 2. estimates of the various devices have

. been ' made, based on unit prices which have been

more or less taken as an average for the developing
countries,

Large fluctuations to either side may arise especially
caused by import duties, taxes, transport costs, wages,
labour efficiency, etc.

Howevery from these estimates it is possible to get

an indication of the differences in costs of investments
needed for some types of hydrants.

No effort has been made to distinguish between local
currency &nd foreign exchange components in these
estimates, since large differences would be found
between one country and another.
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kCOSTS OE)OPERATION AND MAINTENANCE.

It is almost impossible to find out the separate costs

of either operation or maintenance

Generally these activities are done by personnel who are
also in charge of other activities, such as maintenance

of the distributionsystem, construction and reparation
(maintenance) of the private connections.

In cases where each public hydrant has its own guard, the
guard is practically always in charge of simple maintenance.
Only for difficult repair work a fitter, mason or contractor
is sent for from time to time.

Upon enquiries of a number of officials of the Water Supply
Organisationg or committees who are responsible for operation
and management, it appears that each public hydrant ehould
be inspected once a week.

For a hydrant of a construction as given in fig. 15 - 21

or similar, maintenance might be done in & reasonable
extend with one surveyor o a fitter, who will be able to

do small repairs in the same time and to check and inspect
about 25 (in rural areas) to 50 (in urban areas) public
hydrants a week.

Besides, for each 250 public hydrants, 1 fitter, 1 mason and
two labourers would be necessary for larger reparations.

For supervision will be needed one supervisor for 500 hydrants.

The above mentioned desired personnel is an arbitrary
estimate and it would be advisable to have a special
investigation done into this.

A cost estimate for operation and maintenance, based on
the above, has been given in table III.

It goes without saying that the activities are influenced
by the quality and the type of congtruction,

But the behaviour of the population is of much more
importance, The necessary input may differ either way
caused by either careful or wanton and destructive
behaviour of the consumer.

The estimates have been meant as a first effort to qualify
and quantify the costs of operation and maintenance of

the public hydrants in the hope that it may be a stimu-—
lation to get better figures.
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Cost estimate of Inspection and Maintenance (urban areas)

"’._."_':‘::E o e ki I e e s BN e e e mmm s Semmme So e PRee e Ope e fTmnk S Sinae o Memiee o g

All costs in US §

Personnel and Yearly cost Number of Costs per
Material includ ing hydrants hydrant
overhead gerved
x)
supervisor 2,000 500 4
daily inspection
and small repairsy
-~ fitter 1,000
- tools 100
- transportation 100
~ materials o000 +
1,700 50 34
larger repairs:
- fitter 1,200
- magson : 1,000
~ 2 labourors 1,400
- tools 400
~ transportation
(small truck)]| 4,000
- materialeg 3,000 +
11,000 250 44
82
Miscellaneous 18
Total yearly costs per hydrant 100 US §

x)

In places with less hydrants than may be maintained by one

person or a team, the remaining time may be spent on other

work.
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Apart from damage which may be caused by water running
off, part of the costs also consist of the value of the
wasted water. There are in the first place the operation-
costs of treatment and transport(pumping). Waste water,
however, tskes also a pro rata part of the capacity of
intake, transport, distribution network and reservoirs.
Thus the value of the waste water comes very close to the
average coste of water supplied by means of house-
connections.
Quite often there is a large disparity between cost and

abrice of the water. The price of the water may be either

. P"igher or lower than the costs. ,
)£ (“;lﬂJL 41f the Water Supply Organizations meke a profit, the
hﬂlffwff’,‘prices are higher. than the costs.

This may be the case both with private or (semi-)
governmental companies.
The latter may use the profit to finance other, in their
opinion important governmental projects (tasks).

In developing countries, however, the prices according

1o the tariffs, are more often below the real costs,

This is possible only if part of the coste are paid from
outgide means e.g. the Government or external aid-funds
financing the invesiments.

In the following paragraph an effort has been made to show
the influence of the costs of wastage compared to other

costa,.
\
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4ed. EFFECT OF THE MAIN ELEMENTS ON THE COSTS OF WATER
AT THE PUBLIC HYDRANT.

Az described in the paragraphs 4.1., 4.2. and 4.3. the
main elements on the cost of water at a public hydrant
are_investment, the costs of operation and maintenance

withe

W
W

]

1

by the

0 means

1 means

Cand $he costs of wastage of water.
An effort has been made to give an insight into the
relations between these cost-elements.
The costse per cubic meter water, supplied o the publiec
hydrant
gidered ae conetant, for they are independent of the
type of public hydrant.
The wastage of water at the public hydrant must also be
paid, so the cost price of the consumed water will be
higher when more water is. wasted.
This relation can be described with a simple formula:

Water Supply Organirzation can be con-

Costs gf the water actually consumed in
US $/m”, only taking into account the
general production costs and the wastage
of water

Overall costs of the water, supplied by
the Water Supply Organization in U3 ﬁ/m

Wastage factor (O ¢ W < 1), as part of
the quantity of water transported to the
public hydrant.

no wastage
100% wastage

Upper left in figure 24 this relation is shown graphically
for different costs of the water supplied.
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A second group of costs consists of the annual costs of
depreciation, maintenance, operation costs and if

© applicable costs of a guard at the public hydrant.
This can be expressed in the following formula:

¢ (D) Ip+To+Ee

2 qc
withs ‘
C.. = total of second group costs per m3 of
%}} °2 water actually consumed in US $/m3 A
w’ﬂ &f,;!ﬁt a = factor for interest and depr ec1at10qJ/’lp L
e - = D = factor for maintenance and replacement &
W gj‘&ﬁ \\\ Ip = capital investment per hydrant in US §
QFENJ\ AN Eo = annual costs of operatlon
- ¥ Eg -= annual costs of a guard in US $(if appllcable)
de - = annual consumption per hydrant in m3

The lower right hand corner in figure 24 gives this
relation between the annual costs per hydrant and these

costs per m3 of consumed water for different annual
consumption rates.,

The total costs per m3 of consumed water (CC) are thus
the sum of the above mentioned cost components Cc1 and 002'
This means in formulas

e (arrb)ID+EO+E
Oy = Cgy *+ Cpp =77 Cpy = A




In figure 24 the contribution of these elements to the
cogt of consumed water can be sgeen.

The handling of this figure, which is only meant to give
an insight into the problem, will be explained in the
following examples.

First of all some elements must be estimated. The wastage
for instance is not only dependent on the gquality of the
hydrant, but much more on ‘the mentality of the people, the
number of consumers per tap, the possible presence of a
guard, etc. In this example three cases will be discussed.

At first we will assume that the wastage factor will be
0,53 in the second case the wastage factor will be re-
duced to 0.2 due to the presence of a guard; in the

third case it is supposed that the presence of the guard
will have no influence on the reduction of the wastage
which will be 0.5 ag in the first case.

With no guard present gquite often water consumption is not
paid for; thie has also been assumed in thie exampie.

If the presence of & guard means payment for the water

then this will aleso influence the amount of consumed

water.In the first case it is supposed that 600 consumers will
consume from one hydrant 4000 m3/year (approximately 20 PCd)
It is assumed that the amount of consumed water when it has

to be paid for, will be 25% lower (e.g. 3000 m3/year) than
when there is no payment.

The capital investment for the standpipe is supposed to

be US § 1,000,~=3 it is assumed that the annual costs for
interest, depreciation and maintenance will amount to 20%

of the capital investment.
The costs of operation and revenue collecting (B,) are
supposed to be US § 1004~ per year, and the annual costs
of a guard US § 5004=- '

The overall costs of the water supplied to the public
hydrant are supposed to be US § O.3/m3.

Based on these agsumptions the three examples will be
discussed hereunder.

A ot o
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EXAMPLE I.

- No guard (E. = 0)

-~ Wastage 50 %3 W = 0.5

~ Annual consumption g, = 4000 m3/yr

- Operating costs By = US § 100.-—/yr 3

~ General production costs Ch = US $ 0.3/m

- Capital invegtment of public hydrant Ip = US § 1000, =
Factor for interest and maintenance a + b = 0.2,

From the wastage factor and the general production coets
it can be seen in figure 24(A-B+C) that the costs of con~-
sumed water with_regard to purchase and wastege will be
Cc = US 35 O.6/m3.

The annual costs of the public hydrant will bes

(art-b)Ip+Eo+Eg = 0,2 x 1000 + 100 + 0 = US § 300~

With an annual consumpiion of 4000 m3/year the costs of

the hydrant are C., = US § 0,075/m> (DeEwF)
The total costs of the consumed water can be found by

I - ' adding Cgy and Cy, ¢ Co = US $ 0.68/m3 (CeI and FaI)

EXAMPLE IT.

Guard present (Eg w US § 500/yr)with'reductiOn of wastages
Wastage 20%; W = 0.2 _
Annual consumption gqg = 3000 m3/yr

Operation costs Eg = US $ 100/yr

General production costs Cp = US '$ O.3/m3

Capital investment of hydrant I, = Us $ 1000 =~

a+ b =0,2. ‘

The annual costs of the hydrant are now US § 800,~= with
a guard present.

Analogous to example I the costs of consumed water(II)
can be found by adding Cc, (K»L-l) and Cosp (P+q-Tt) .

In the figure can be seen + vtal ,cogts of the
consumed water are .6/m3,'US $ O.qum less than
in the previous ¥xample., -

EXAMPLE TTTI.

Guard present (E_ = US § SOO/yr) with no reduction of wastage
Wastage 50%; W =50.5
Annual consumption gg = 3000 m3/yr

Operation costs By = US § 100/yr
General production costs Cp = US § O.3/m3
Capital investment of hydrant Ip = US § 1000 .m-

v

s
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' The total costs will amount to Cgq + Cg,

i | : Qo B

29 -

The annual costs of the hydrant are again US $ 800,--.
Ce, can be found along A-B-C in figure .24 and Cg
1 2
along P~Q-R.
The total costs per m> consumed water (C,) can be found
by adding these figures (C+III and Rallls at US § O.87/m3o

These three examples mainly show the influence of the
wastage on the costs of the consumed water.

The influence of the total annual consumption &t a public:
hydrant can be geen in a fourth example.

Suppose the hydrant, as described in example II, is re-
placed by three similar types, also with a guard, and the
wastage factor remains at 0.2.

The annual consumgtion per hydrant will then be 1000 m3/yr
instead of 3000 m vre. The value of C,, will be the same
as in example II(US § 0.37/m3, point M in figure 3%.

The costs per standpipe per m3 consumed water (Cc2 will
now be US § O.8/m-3 (P=S-T).
o (MeIV and T-IV)
Us $ 1.17/m3 of consumed water, as represented by point

IV.in fig.24. 2
M«S\-—\.S::QJ\ .
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Photograph 26.

Centre for collecting watérrates,
fixed at a levy per house,
(Ghana, Accra)

Photograph 27.

Watercarrier (vendor) paying
the licenceholder,
(Upper Volta, Ouagadougou)

- ma——



N mx&mwbth Q:gd/v\..&. N
ﬂﬂwtﬂi;}[jﬂvyu anees fgcAJA&q 3Umﬁ N t.t“T) — udpuu&dhdmil ,Qﬁuvmd1iMa

wmﬁ/@xa

A-—-WMM'LM

REVENUE COLLECTION.

The revenue collection from consumers depending on..
public hydrants is a generally recognized problem.

There are many reasons underlying this problem. In

many countries an emotional resentment exists through-
out the population against paying for water that must

be carried home. Furthermore, poor administration, such
as irregular revenue collection and poor service such

as bad water quality, low pressure and discontinuous
supply have an adverse effect on the willingness to pay.
Finally it appears that often the Water Supply Organizations
lack power to enforce payment, as it is undesirable or
virtually impossible to close public hydranta in case of
non-payment.

Consequently, politicians, governmental or water supply
officials in many ocountries are in favour of a free water
supply at the public hydrants.

In case it is decided to recover the cost of water, there
are several ways that may be used:

- charge per house (or plot) per month(both in urban
and rural areas);
- levies on crop or cattle (in rural areas)j :
- contribution to a committee (in rural and squatter areas)
- payment at the tap to a guard or licenseholder.

An example of the first way can be found in some places
where the consumer from public hydrants has to pay at
kiosks, installed at various places in the town or area.
(Photoeraph 26). Obviously it is very difficult +o check
whether all consumers of the different hydrants in the
area actually pay their contribution.

In several places an efficient revenue-collection is or-
ganised by payment at the tap to the hands of a guard or
licenseholder ( Photograph 27).

- However, this system too does not always work satisfactorily.

The main problems are:

- the guard misuses his position of authority, refuses
to serve some, demands prices which are too high,
puts too little pressure on the tap or opens the

- taps only at inconvenient hours.

- the guard is afraid to lose popularity thus badly
exerciging his function.

- the guard is unable to maintain authority and/or
discipline and cannot collect the monpy(revenueq).

- the guard damages the installation by careless mairi-
tenance and operation,

- sometimes there are troubles between the guard and the

water supply organization such as: disappearance with
the revenues, a strained relation between supervision
and guard.

It depends on the mentality and the political situation

in a country whether a system with a guard or licenseholder

will work or not.
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Photograph 30.

A watercarrier with yoke
(Upper Volta, Ouagadougou)

L e

Photograph 31,

Watercarrier
(Indonesia, Jakarta)



Photograph 28.

" Watercarrier (Mexico)

FPhotograph 29,

Watercarrier filling his drum.
(Upper Volta, Ouagadougou)

1
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An import&nt phenomenon is the watercarrier or vendor.
(Photographs 28 through 31).

Watercarriers obtain their water at the public hydrants
and sell it at the houses, serving people who do not like
(or are unable) to get water themselves but like to be
gserved privately.

Watercarriers have been encountered in quarters of some
cities supplied by public standpipes,as well ag in the
new quarters, where no water supply system exisis at all.
Depending on the distance between the hydrant and the
congumer some tariffe for delivery by watercarriers are
given in the following table IV.

TABLE IV, . SOME FXAMPIES OF WATER RATES WHEN WATER IS
DELTVERED BY WATERCARR TS .

Costs in US § /m3
delivered by delivered by
water supply watercarrier
company

Upper Volta 0,3 1 - 1,5
Ghana 0,1 * 1,25 = 2,5
Senegal free 1,6 « 2,4
Indonesia
(Jakarta) 0,07 appox. 6
Uganda '
(Kampala) 0,33 1,3 -3

* ) estimated costs based on monthly use and levy,
per housej in practice the water is free for the vendor.,

It is noticable that consumers gometimes pay exorbitant
prices for the water delivered by water—sellers,

One may wonder why the people do not fetch water at the
public hydrant themselves in those cases. However, some-—
timeg the distances are so long that it fully explains
the raise in price of the water—gellers,

It also happens that the public is not given the oppor-
tunity by the guard or licenceholder to obtain water
from the public taps and are thus fully dependent on

the water-seller.
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TARIFFS.

There are 3 digtinctly different groups of tariffs of

water at public hydrants: ;

1; free of charge (tariff zero)

2 a levy per family, per house, per plot, on crop and
on cattle etc.

3) payment at the tap per unit quantity of water.

If the water supply at the public taps gives no direct
revenues as in case J),the costs must obviously be paid
from other sources; guch as e.g.

- inciuded in the charge on the water consumed from
private connections ,
- funds from the municipality, province, government etc.

- - from local or foreign aid funde.

A number of alternative policies concerning the level
of water~tariffs or _ levies can be considereds

- revenues should cover the costs

- tariffs based on ability to pay

- based on willingness to pay

- tariffe increasing gradually in the time as the

consumers enjoy the benefits.

If there is a tax-levy per family, house or plot the
amounts generally vary between 0,25 and 2,0 US § per month
per family. The amount depends on the financial strength
of the population.

The maximum revenues, collecied this way, generally cover
not more than the costs of operation and maintenance.
Sometimes capital-costs are partly covered in this way.
Only when there is a supervisor or revenue~collector, by
order of the municipality of the Water Supply Organization,
or when gomeone acts as licenseholder or retailer, payment
is made at the tap.

The official tariffs of some countries are given in

table V.

o s
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TABLE V.
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EXAMPLES OF RATE OF CONSUMPTION AND WATER TARIFFS AT PUBLIC HYDRANTS

COUNTRY ‘Monthly supply per quotient | Average |Average |watertariff
(eity) | public hydrant (m3) mgx%mum/ number of | supply - y xx)
minimum | persons | l¢d Us $/md
average | max./min. for Q?? -
pehe
UPPER . VOLTA .
Ouagadougou 375 500/220 2.27 1850 6.5 | 0.3
'Bobo Dioulasso 247 300/150 2.00 | 1550 5 0.3
_ : 7}
GABON o !
Libreville 711 1754/235 7.46 (3300 ,) 7 0.5
Port Gentil 236 | 283/200 1.1 | 150 10 0.5
‘Lambarene’ 71 120/ 39 3.07 1200 2 0.5
CAMEROON _
-Douala | 393 484/291 165 | 1450 8.5 | 0.2
Yaoundé 4817 ? ? 2250 7 0.26
INDONES IA _
‘Cirebon . 60 ? ? 1000 e | 7
Jakarta ? 7 ? ? 3 0.07
INDIA .
Delhi 270 ?. -7 500 18
Jalgaon 650 | - 125 180%)
 KENYA |
‘Nairobi 180 ? I e 0413

x) Intermittant su;piy in a distribution system with public hydrants
without taps (open pipesl)
*x)This is the price charged by the Water Supply Organization for

water supplied to the public hydrants. Consumer prices may be
higher because of resale.
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EXPLOITATION AND MANAGEMENT.

OWNERSHIP,
The puBlic hydrant is generally owned either by:

- A Water Supply Organization ~ national
- regional
- municipal

private

- the Municipality (without Water Supply Organization)
- A committee or association _
- Sometimes even, a public hydrant is privately .

owned( e.g. by a mission-stiation or some other
help organization),

Out of the above mentioned owners, only the ' Water Supply
Organization generally has a staff of trained personnel

t0 take care of maintenance and administration of the
public hydrant.

It often happens that publiec hydrants are constructed,

with or without help of the Water Supply Organization, on
request of a municipality or one of the other above men=
tioned groups.

Becauge the probleme of exploitation and payment are

always difficult, the Water Supply Organization is very
willing to leave this in the hands of the group who took
the initiative for the construction. '

In this way there are many cases where the daily management
of the public hydrante is not done by the Water Supply
Organization but by one of the other above mentioned groups.
The Water Supply Organization considers, so to speak, the
public hydrant as a private connection of this group,

who make the public hydrant availablée as a public
installation., Quite often the managing group has to pay

the Water Bupply Organization for the consumed water,

T



Photograph 35.

Lever to lighten the heavy _
- operation of the Fordilla tap.
" (Suriname)

53

Photograph 36.

Siphoide type. _
The float valve is stuck, thus
continuous discharge by overilow.
(Gabon)



Photograph 32.

Leakage caused by wear
of the valve~washer,
(Upper Volta, Ouagadougou)

Photograph 33.

The pipe supplying the public hydrant is
pawed off at a low level to get more water
if the pressure is low (India, Bombay) .

Photograph 34.

A gravity operated tap is wired up,
thus continuously discharging.
(India, Delhi)
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WEAR - DAMAGE - THEFT

The number of complaints on deficiencies of public
hydrants is almost endless. Because of intensive use,
excessive wear and the possibility of damage are present,
Moreover, the consumers generally do not consider the
public hydrant as their property and therefore, hardly

any care is taken.

For these reasons it is to be advised to have the construc-—
tions as simple and at the same time as strong as possible,
Generally the tap 1s the most vulnerable part of the '
public hydrant. The difficulty with the simple tap

is that the valve-washer wears out quickly which causes
leakage, (photograph 32),

‘'he springloaded tap could be an important improvement,

but the construction is allready a lot more complicated,
and the consumers generally try to find ways and means

such as ropes, stones etc., to keep the hydrant discharging
continuously, which often leads to damage of the tap.

Quite often damage or wrecking is started off because

the consumers try to "improve" the hydrant either to get

- more water by cutting the pipe (photograph 33) or by bind-

ing up the automatic interruption of the discharge (photo~
graph 34)or to ease a too heavy handling (photograph 35).
It seems,that the more sophisticated the tap in avoiding
wastage, the more inventive the public gets to find an
easy way to obtain water. '

Therefore, it is rather doubtful whether the selfclosing

“taps would be advisable for public hydrants.

A group of hydrante also challenging to the public, are the
installations which only give water as long as thé action
is continued by the consumer (bedouin, reservoir + hand-
pump, and system Bayard).

The basic thought of the designer,that the discharge

gtop upon terminating the action,is all right.

But when there is a reserveoir, it is often "invented"

that if the floatvalve is put out of action, this facili~-

,(tates the drawing of water a lot,

Moreover, the movable parts of these constructiions are
fragile, and liable to wear and damage, _
Another specially developped system is the siphoide where
the water supply stops upon removal of the hose.

It is not clear whether the many damaged floaivalves
(photograph 36) of this installation have also been
purposely damaged to enable the drawing of water with—
out a hose, :
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Damage on purpose does occur, sometimes out of

s-pure mischief, but more often resulting from ifoo

low a pressure on the tap. Sometimes, as a result,
the tap is taken apart,

It also happens that the rising pipe is sawed off
or bent down in order to get more water (photograph 33).
Therefore, distribution systems having sufficlent
pressure and continuousg supply are to be preferred
a lot to thoge with much difference in pressure and
discontinuous supply.

Bspecially when the material is valuable, theft occurs.
In many places brass (copper) taps are frequently
stolen to remelt them into objects for daily use or
embellishment,

As said bvefore, these intensively used public ingtal-~

"lations will always show deficiencies after more or

less time. Therefore, regular supervigion and main-—
tenance are egsential,
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INSPECTION

In many cases, only when complaints are laid with the

responsible organization, does inspection take place,

In urban arcas regular inspection is sometimes done by the

municipality or sometimes by the Water Supply Organization,

depending amongst others, on who pays for the water.

~ If the Municipality pays for each m3 of water supplied,
they will generally check more or less regularly
whether there are large leakages such as broken
circuits, broken taps and such.

- If the water is supplied free of charge by the
Water Supply Organization, the latter is more inclined
1o inspect.

w If there are guards, licenceholders or watchmen at
the tap, they normally take care of the daily
gupervieion ae well,

In rural areas, supervision is often done by ‘a local -
committees o L .

Sometimes personnel ig employed to supervige and to do

the necessary reparations (or turning off) at the same time.
Here as well, supervigion is often insufficient or even
almost completely ron—existent.

MAINTENANCE

Regular maintenance is necessary on taps and other moving
parts {such as the vaned wheel of the bedouin or the hand-
pump of the underground cistern). It is also sometimes
necessary to do gome repairs on the platform, the construction
of support and the attachment of piping to the picket or
the wall. .

If a watermeter is present, it has to be read and checked.
All the above mentioned activities have to be carried out
by a fitter.

It would be advisable to clean the platform and the -
drainage system regularly. Thig can be done by unskilled
labour,

Hovever, there are few places where the above mentioned
simple care of the public hydrants is undertaken
regularly, _

In urban areas or areas under supervigion of a Water Supply
Organization, it makes a lot of difference when someone

of the lower or middle management level is infterested in
the maintenance of the ingtallations.

Unfortunately, in these areag the public hydrants are
generally considered as undesirable and to be replaced

by private connections at the earliest possible.
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Much better care is taken in (some) towns where the
public water dispensing is done by guards, licenceholders
or kioskholders, But even then, there is no guarantee

at all for proper maintenance.

By involving the population in the care if thls public
property, many rural areas try to encourage care and
maintenance.

It should be noted that the feeling for, and acceptance
of regular maintenance is most often less developed in
the countries under consgideration.
Apart from the question of mentality, it is essential
1o remove material and other restrictions for malntenanca
by seeing to it that:

~ finances are available

— know-how is available

- man power is available

- management and administration functions properly,
Where these commodities are most scarce, the more com-
plicated systems seem worst.
On the other hand, the system that may prove the most
suitable depends on the mentality of the consumers
which in turn may be influenced by education, information
and eventually by involvement.

WASTACE

Some preliminary remarks should he made here on the defim
nition of wastage at public hydrants. Many investigators
and designers have put much weight on waste reduction,
This resulted in the construction of special valves types,
rationing of water, appointment of guards, etc,

" The question of what should be considered as usefull or

necessary waterconsumption goes far beyond the scope of
thig study. For the purpose of this report it is proposed
that all water drawn from a public hydrant, intentionally
serving a specific goal, should be considered as use of
water, Consequently, all other water discharged from the
tap is called wastage.

Thig implies that for example, rinsing of veskels or
bathing of children at a public hydrant is to be consi=-
dered as use of water. The question Wwhether this

kind of water use should be promoted or reduced is not to
be decided upon here, Unnecessary or undesirable use

of water which is nermally considered as misuse or
wastage in discussions on public water supply systems

ig very difficult to limit by technical or administrative
means only, without creating undesirable side effects,
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The bamic approach in this study has been that a
public hydrant should not limit or hamper the "uge"
of water as defined above.

The overspill - of water at a public hydrant, thus

is composed of water wastage and water used at the
public hydrant,

The quantity to be drained from the area of a publ1p
hydrant finally is the overgpill plus any other (1a1n)
water entering the area,

The reduction of wastage at public hydrants has been
gought by the following basic means:

a. by using taps that only discharge if so desgired, or
by installing taps with limited capacity,

b, Dby installing systems which give water only and as
long as some effort is made,

¢. by rationing the water supply to the public hydrant
during specific hours of the day.

d. by appointing licenceholders who sell the water at
the public hydrants,

e, Dby educating and involving the consumers so that
they will take good care of the installations and
use the water in a proper way.

Sometimes these measures may also lead to an undesirable
reduction of the use of water at the public hydrant.

It ghould be stressed here again that in all cases

sufficient inspection and maintenance is of prime importance,
Nevertheless, the large wastage at many public hydrants is
remarkable., Wastage may be caused by wrongly. operated
hydrants, by wear of taps and valves, by broken, damaged

or stolen taps and (flcat)valves as well as sawed off
conduits, and by leaking conduits.

The most frequently occuring form of wrong operation

of the hydrant is leaving the tap opened after use, or

in case of a spring-loaded tap, fixing it in open position
and leaving it that way. Many designs have been made to.
prevent thig. The various constructions have been dlscussed
in chapter 3.

The wastage resulting from the above ig different in each
case. During the field investigations, the number of taps
found left open after use was relatively small. Especially
in rural areas and small communities a certain discipline
is often present to prevent this type of wastage.

Normal wear of taps (washers!) and valves causes & cone
tinuous leakage (photograph 32),

Wear is reduced to a minimum when there are as few fragile
parts as possible, which have been constructed as solidly
ag possible.

A nylon tap, a plug valve or a ball valve may be preferable
to a tap with a washer. '



Mogt systems which close automatically suffer from wear
of the moving parts. Types with a reservoir often have
worn float-valves, resulting in permanent overflows.
The vaned wheel of the bedouin type very often shows
gigns of wear.

In practice, many public hydrants are found to be in
poor condition even shortly after their installation.
However, it should be quite well pogsible to minimize
wastage resulting from wear for most types of taps by
simple but adequate maintenance.

Purposely wrecked installations may result in valves
that are broken, damaged or stolen. As already discussed
before, three reasons are important:
"= . because the material isg valuable
~  Ybecause water is then more easily obtainable
—  becauge of sgheer migchief.
In those cages the wastage will be substantial as most
types of public hydrants go on giving water once the
closing device is gone.,Some types with a reservoir have
the advantage that they stop supplying water completely.
However, it is almost certain that the pipe will then
be sawed off to get the water directly from the distri-
bution net. Then wastage is at ite maximum.

A normal problem for each Water Supply Organization is

the leakage of the service pipes or private connections.

In the total water supply system this leakage can amount

to congiderable quantities.

As a wastage factor, leakage of the service pipes of the
public hydrants is generally less important than the others.

All difficulties mentioned above can be minimized by

proper and regular inspection and maintenance.

There could be a positive influence when the public is
taught that it ie important for everyone to use the

public hydrant well.

There are a lot of indications that the fact whether the
public hydrants are more or less sophigticated constructions
does not primarily lead to limitation of wastage,
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Photograph 37.

Catching of rainwater in wet seasoOn.
(Gabon)

Photograph 38.

Some public hydrants serve too
many people (Hatti)
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6.1,

6.2,

6.3,

SOCIAL ASPECTS

APPRECIATION

In places where water can be obtained also from the
river, from shallow wells and pools or as rainwater

from the roofs, the population not always prefers the
public hydrants as a matter of course.

Apart from larger distance or possible payment, personal
and cultural preferences are very important.

People are creatures of habit, they have their own
criteria for appraising the alternative water sources

and for judging the quality of the water (tagte, colour,
odour) . . _
Quite often the water at the public hydrants is not used
by everyone in & quarter, sometimes it ia.only usgd for
certain purposes and sometimes also only in certain (dry)
seasons. (photograph 37). )

This explains the extremely low consumption figures Bome=
times found (often much less than 10 led), for the public
hydrants. .
Once they are accustomed to draw water from the publioc
hydrants, almost all consumers would like morelhydrants.
In some cases it is obvious that the public hydrants
gerve too many people (photograph 38).

COMPLAINTS CONCERNING CONSTRUCTION

Only a comparatively small number of complaints are
gpecially directed against specific constructions.

This is logical mince the population mostly knows no
alternatives, '

Complaints generally concern: too much effort is needed,
e.g. too much springpressure of the operating system,
continuous effort such as constantly having to keep the

tap opened; too small a discharge from the tap .. because
too low a pressure.

The population may try to solve these difficulties themselves
which often results in misuse or damage of the public hydrant.

PAYMENT 4:%;7

Payment for water at the public hydrant is & rather
general problem. It is an almost universal thought of
the consumers that water which must be fetched should be
free, Therefore, the willingness to pay is fairly non-
existent. Moreover, it is extremely difficult to make
out a contract for a reasonablé system of payment for.
water supply &t the public hydrant unless a guard or
licenceholder at the tap is employed.
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POLITICAL PROBLEMS

Large illegal quarters of some cities cause special
gsocio=~political problems. .- )
If the Government is unwilling to recognise these
quarters, no infra-gtructural work is done. Although,
good drinking water, which would stimulate hygienics,
would be very important especially in those quarters,
it quite ofterl happens that piped water supply is not
provided on purpose. Consequently, thie results in a
flourishing black-market for drinking water.

However, necessgity w1ll prevall over planning and
polltlcs in due time.

INVOLVEMENT

A tendency which has been noticed in a lot of places,
in order to solve some of the many problems in relation
to the public hydrants, is to involve the’ populatlon
more into the construction, oberation and maintenance
as well as into the administration of the distribution
systems by means of public hydrants.

It is to be hoped that the above approach will be successe

ful as the problems in relation to the public hydrants
which seem to be technical and financial problems, are

in fact human (and therefore soclal) problems.
. / N N
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CONCLUSIONS AND RECOMMENDATIONS

EXPFRIENCES AND CONCLUSIONS

Among the most important experiences and conclusions
obtained from the investigations are thoge listed
below:

The ideal tap or water dispensing system for public
hydrants does not exist. From everyday practice the
impression existe that the more complicated systems

do not show a definite advantage as far as waste

reduction is concerned in comparison to an ordinary tap.
The most effective means to reduce wastage (however, often
also consumption) to a minimum appears to be the licence=-
holder who sells the water at the public hydrant.

The most desirable system, taking into account all aspects,
should be a hand~operated tap of good durability in com=-
bination with effective maintenance and proper use and
operation by the consumer, The latter objective may be
attained by education, .information and involvement of

the public,

Systems with mechanical devices to reduce the discharge
and/or wastage often have been found to be a challenge

to the consumers to find ways to "modify" the system

in order to make water more eagily available.

In many places conditions have been found that raise

gserious doubts as to the hygienic reliability of the -

water carried home. Among these are:

~  gystems to which flexible tubes have %o .be attached
(siphoide) or may be attached (most ordinary taps
and several types of special taps).

-~ pystems using underground reservoirs that can
easlly be contaminated,

= ' the sale of water by a guard or licenceholder.
In thie case containers are often not rinsed before.
filling for reasons of economy.

~ those systems that stimulate resale,such as systems
with long waiting times and systems with long walking
distances.

~ those gystems in which the immediate surroundings of
the tap(s)are not kept adequately dry and clean hecause
of poor platform lay-out and/or poor drainage system.
Especially inadequate drainage is more the rule than
exceptions
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Proper inspection and maintenance is the hasic
requirement for every gystem in order to operate
patigfactorily.

Direct recovery of the cost of water from the
congumer causes problems for two main reasons,
Flrstly, becauge it is generally felt as an 1nJustlce
1o have to pay for water that must be carried to the
houge, Secondly, the lack of a responsible consumer

‘with whom contractual arrangements can be made.

Especially in urban areas where water is supplied by

a more or less independant organization, this organiza=
tion often is not paid for water supplied to the public
hydrants. In these cases the Water Supply Organization.
is likely to try to reduce the number of public hydrants,
whereas the Municipality may have the opposite interest.

In case water from public hydrants is re-sold by water—
carriérs, consumers often pay a higher monthly sum for
water than those having a private connection.

A clear digtinction can be made as to the involvement

of the congumer,between rural and urban areas.

In rural areas it is easier to involve the public in
ingtallation, management and operation of the water
supply system, resulting in a more carefull use of the
same. On the other hand, many difficulties are found in
rural areas to realise effective maintenance and repairs.

Relatively few examples have been encountered of com=
binations of public hydrant with other public facilities,
gsuch as washing places or comfort gtations.



- 46 ~

¢. Management, operation and maintenance

a decision should be made to provide water free of
charge or to recover the cost in part or completely
from the consumers.,

a clear definition of thoge organizations, or persons
responsible for management, operation and maintenance,
and their specific tasks.

ways and means to provide manpower and finances required
for operation and maintenance.

provision of workshops, spare parts and tools required
for proper maintenance and repairs.

a decision should be made to provide a guard for each
public hydrant, or not,

It is clearly impossible to provide clear cut figures
and solutions for the above mentioned criteria, since
social, economic, pelitical and other factors vary
widely from place to place,

However, it seems justified to provide already some
indications of the limits within which figures may lay
and the directions in which decisions may be sought,
They are summarized below:

Daily and maximum hourly consumption per capita from
public hydrants is usually overestimated. Our
experiences have shown very low values. Daily
consumption figures per capita may be found between 10
and 50 led and 20 lcd could be considered as an average.
The number of people depending on one public hydrant
ghould not exceed 500 (normal§ or 1000 (extreme).
The maximum walking distance should not exceed 200 m
(normal) or 500 m ?extreme).
The best type of tap to be used is subject to many
pertinent factors and subjective ideas. An ordinary
tap may give as much satisfaction as the most com=
plicated device.
It should be borme in mind that a tap is as good as
the maintenance and repair it receives.
One of the mogt important factors might be the fact
whether waste reduction is of prime importance or not,
© The tap or outlet should be constructed in such a way
that it is impossible to connect a hose, gince the
latter is. frequently contaminated.
The discharge per tap should be between 200 and 2000 l/h,
takking into account the system and the feed pressure.
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The number of taps per public hydrant should in
our opinion not exceed 4 (normal) or 8 (excessive).
When the aforementioned criteria are established
the number of taps follows directly from the

following equation:
number of consumers % max.hourly con—
sumption/capita

number of taps =
discharge per tap % efficiency factor

The efficiency factor may be put between 0.7 and 0.9 _
depending on the type of tap (chapter 3). ;
If the number of taps thus found,exceeds 4 (8), either :
the number of public hydrants or the discharge per
tap should be increased. The latter possibility is of
course limited by one of the criteria mentioned before.
For the supporting and surrounding constructions the
report gives examples of acceptable constructiona.
The potential user might study these in order to find
the best solution for his conditions. Among the points
t0 be considered when making a selection from the
various possibilities are:
~ the way the water is transported by the consumers
(e.g. on the head, by hand) ,
~ the type of bucket,debbie, etc, normally used
locally
= the fact that children and grown-ups may use the
public hydrants
If poseible, the public hydrant should be installed
on a place which is higher than its immediate sur—
roundings in case of inadequate drainage.
Drainage or overspill and other water in many places
is a serious problem.
If a(storm) drainage system is present this may also
serve this purpose, If not, one of the next solutions
may be selecteds
a, if the soil is sufficiently permeable,seepage pits
or trenches ghould be provided.
be in case this proves not to be possible, every
gffort should be made to bring waste waters
buteide the immediate gurroundings of the
public hydrant (e.g. on an adjoining slope). .
In cities management, operation and maintenance could
most often best be provided by the Water Bupply Orga-
nization. Paricipation by the population is mostly
limited to selfhelp programmesg during the construc-—
tion period. In the field of operation and maintenance,
participation is difficult to obtain.
On the contrary in rural areas it is necessary to let
the community take as large an intereat in the public
water supply system as poggsible, Some form should be
found to provide sufficient financial resources and °
specialized know=how for planning, design and -
"difficult"maintenance,
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ANNEX 1.

SUMMARY OF SOME: SPECIFIC CHARACTERISTICS OoF THE USE OF
HYDRANTS IN URBAN AND RURAL AREAS.

._-.:.._._..::-- oI eI eSO RSO R oy Mg ST e St mo o T I g P o tmo Do

URBAN : : RURAL

y Starting -exigting water supply ~ no existing water supply organization
poinl: organization -

Injtiativey «municipality ~ cooperation of Government, Ministries etc.
~ setting up of - committee

- organization

~ interesting the population in water supply
- on requegt of local groups

Planning =by an existing organization = |- outside help only (Ministries,especially

and with or without outside help Minigtry of Health,BSocial Affairs, World

design (Ministries,especially public. Organizations, volunteer organizations,
works and water departments, consultants).

World Organizations, consul-

tantis,Mostly done by tech~ - mogtly done by Health Organizations

nical organizations. .

Investmentg ~ mostly Water Supply Organiza— |- gpartly)coming directly from the populaiioﬁ-
» tion or Municipality,Governm, labour, and/or contribution in money)
- grants or (soft)loans ~ mostly outside help

Construc- | - Water Supply Organization, - outside help through Ministry, contractor
tions: Municipality of contractor, or volunteer organization and by enlisting
« gometimes by partly enlisting local lahour

the population(labour)

tion and | with more or less skilled nekilled (local) personnel (problems
opcrations personnel ‘ of training)

Maintenancel:~ Water Supply Organization - Committee with non~ or partly trained
personnel, with assistance of regional
or national organization

Water~ ' | = generally conform to the ° |- sometimes meeting the W.H.0.International
gqualitys W.H.0.International Standards| Standards, but often untreated surface
water with large deviations of guality

Payment: - mostly free = provision of cperation and maintenance
~ through guard, licence holder| costs: - contribution to committee
or kioskholder -~ fixed amount per house
- fixed amount per house or per =~ a charge on important crops or
plot cattle
~ by general system of taxation -~ gometimes free of charge

Generals - mostly everything is managed, |~ the population is more involved in the
operated and maintained by accomplishment and maintenance of the
the existing Water Supply system

Organization = much less expert knowledge is available

l Administra- - Water Supply Organization - loca,l committee (with outside help)
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1. Rising pipe + | tap. (fig. 104)

Annex 2.

Unit |Quantity |Cost inecl,labour
per unit |[total
-Connection on the main _

+ gervice valve 1 15,= 15,=
~Service pipe (@ 1/2") m 20 2.~ 40,-
-Stop cock, connections

and valve chamber l 20,~ 20,
-Piping + connections

from stop cock to tap(@ 1")| m 3 3,- 9,=
~Tap 1 2,~ 2.~
-Concrete foundation _

block m 0.1 100,- 0.~
~Broken stone mw | 0.2 15.= 3.-

99'-
-Supervision, design,
general overhead,
management p.m.

(All prices in US §) ‘7Cﬁhv/




2, Single tap with support and platform (fig.12).

L s 1 3 -t 3 b R Pobf ¥ oF 2ot Rorof i %% j iR boioA-a-2 4 % %ot P it i b 4 3 § i J

Unit |Quantity | Cost incl. labour
per unit | total
~Counection on the main
+ service valve l 15.= 15.=
-Service pipe (¢ 1/2") m 20 2.= 40.-
~Stop cock, connections
and chamber i 20,- 20,-
-Watermeter i Pt
~Piping and connections \
from stop cock to tap(@ 1/2") m 3 o 3.~ 9.~
-Tap 1 2._ 2!‘
~Concrete platform and 3 ‘
support m 0.7 150,= 105,~
|~Broken stone m3 0.6 10,- 6=
1970-
~Supervision, design,
general overhead,
management p.m.,

(All prices in US §)




3. Single tap + platform + seepage pit (fig.12 + fig.20).

Unit | Quantity | Cost incl. labour
per unit | total
-Connection on the main
+ service valve i 15,= 15.-
~Service pipe (9 1/2") m 20 2,~ 40.=
-Stop cock, connections
and chamber 1 20.- 20,
-Watermeter i p.Mm.
-Piping + connections
from chamber to tap(@ 1/2")] m 3 3.~ 9,~
-T ap . 1 2 [ 2 P
=~Concrete platform and 3
support m 0.8 . 150.,- 120,-

+
~Total dispensing system 206. =
~Drainage pipe m 5 5.~ 25,~
~Seepage pit:l x 1 x 2 m3 3

Excavation m 10 2.~ 20.~
- Masonry m3 1.6 60, ~ 96.~
Broken stone m3 4 8.~ 32.,-
Concrete cover m3 0.1 150,+= 15.=

+
- Total drainage system 188.-
Total Public Hydrant 394.- *
-Supervision, design,

general overhead,
management ’ p.m.

(All prices in US §)



4. Four taps, platform, raised platforms, seepage pit.(fig.19 + fig.20).

Unit | Quantity | Cost incl. labour
per unit |total
~Connection on the main
+ service valve i 15,« i15.=
-Service pipe (¢ 1") m 20 2.20 N
=Stop cock, connections
and chamber 1 25,= 25,
-Watermeter 1 p.m,
-Piping + connections _
from chamber to tap(@d 1') m 6 3= 18.,-
-Tap l. 2.~ 8.=
~Concrete platform,support 3 \
and raised platforms m 2.5 150.- 375.-

+
~Total dispensing system 485,-
-~Drainage pipe m 5 5.= 25,=
~Seepage pit:l,2xl,2x2 m3 3

Excavation m 12 2,~ 24 =~
Masonry S 2 60.~ 120,-
Broken stone m3 5 8.= 40,

+
~Total drainage system 224 ,=
Total Public Hydrant 709.- *
~Supervision, design,

general overhead,
management 3 p .ot

(A1l prices in US §)




50 Siphoide (fig- 3 )

—— e e ot Rl e e o e ey s b

Unit | Quantit .| Cost incl. labour
per unit |total
-Connection on the main
inel, service valve 1 15,~ I15.,~
~Service pipe (@ 1/2") m 20 2.~ 40, -
~Stop cock connections ‘
and chambers 1 20,- 20,-
-Watermeter 1 P,
-Piping connections
from chamber to
siphoide (9 1/2") m 2 3= 6.~
-giphoide steel construction
with internal piping,
float valve, etc. 1 600.- 600,=
-Platform (4 mz) cohcrete m3 0.7 150=

IOS."

“Total drainage system p.m.
~Supervision, design,

general overhead,

management P,

(All prices in US §)



6. VAG Standpipe (Photograph 4 ) installed on a concrete platform,

S ——— v s . o e e e i s il

Unit | Quantity | Cost incl. labour
per unit |total
-Connection on the main
+ service valve i 15,~ I15,=
-Service pipe (¢ 3/4") m 20 2,20 4b.-
~Stop cock, connections
and chamber 1 20,= 20,-
~Watermeter 1 p.m,
-Piping +. connections
from chmaber to ‘
standpipe (¢ 3/4") m 2 3= 6.~
-VAG standpipe 1 800.- 800, ~
~Concrete platform( 4 mz) m3 0.6 15Q.=~ - 90.,-
+*

~Supervision, design,
general overhead,
management

P.M.

(All prices in US §)




7. Approximate prices of different types of taps.

L E L ¢ 3 8 ¢ & F b ¢ ¢ F ¢ 2 % & & § £ ¢ 8 £ ¢ & £ £ F F P # %B-¢ £ £ & B % ¢ ©' F £ .3 % § § } 3 |

~Ordinary tap (@ 1/2") Us § 2,-
~Ordinary ball valve (@ 1/2") 10.=

-Springloaded and gravity
operated tap (such as the

Jayson tap) (¢ 1/2") 5,=

-Selfclosing tap (such as
Tylor "Wastenot', Fordilla
and Edward Barber "Aquatrol") 15,=

to 10.~

to 20.-
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