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FARHN-a  TES KEHEKES) BKERES

REPUBLIC OF YEMEN

Hural Water Supply Department

Design Criteria for Rural Water Supplies

i. Population Present

Population statistics issued by the Central Planning Organization (GPO) show
figures which appear to be on the lower side. Databank on Yemen's population
issued in 1975 by the Swiss Technical Cooperation Service shows also figures
lower than the actual ‘population.  Information prov1ded by the local villages
gives figures that are often exaggerated.

To obtaln feasonaﬁle gstimates of'preseht population, the following steps
should be followed-

'a. Obtaln CPO flgures~ populatlon number of families and number of houses;

‘b. Obtain populatlon estlmate 1ndependent1y from more than one rellable
source from the village;

c. Calculate population by;
- multiplying number of families by 7
- multiplying number of houses by 10;

d. Compare populatlon estimates obtained from above a, b and ¢ discarding
doubtful figures, take the mean and then use it for de31gn purposes;

e. Try and obLain from the v1llage Sheikh population figure according to
"FITRAH" (or rellglous taxes) which is probably the most accurate
estimate although it usually indicates less flgure than the actual
population,

2.'P0pﬁlatibh Figure

It is pratlcally 1mposslble to use populatlon projection technlques as there
exist no statistics prior to 1975 the overall growth rate is about 2.9% per
annum; 2.5% for rural population and 8.5Z for urban population. The growth
‘rate in some urban towns may reach 16% and great care must therefore be
exercised in establlshlng. as far as possible, how fast does a village or town
-expand by examining its economical and - social conditions affecting such
growth. In some cases, an idea of growth tendencies can be had by obtaining
1nf0rmat10n .on building permits granted and population figures in the last few
years,

The f0110w1ng table glves populatlon pro;ectlons for certain growth rates.
Multiply present populatlon by shown multiplier for the required design
period.
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However, it is suggested that the following projectiops used;
a. For rural areas: 2 x present population;

b. For semi-urban centers: use an annual growth rate of 6Z - or 3 x
present population; :

c. For urban centers: investigate each case separately.

3. Water Demand

a. 45 llt/personlday - using public fountains only w1th no house
connections, especially when ‘the source is not SﬂfflClent :

b. 80 - 100 lit/personfday - for general hotise connections with some

public fountains. Use low figuer for temperate climates and high
figure for hot areas such as Taizz région;

¢. Fire fighting demand - 1is not economically warranted for the rural
areas.

4. Daily Operating hours

Ideally, the shorter the daily operating hours the better, 'in order  to
facilitate operation and maintenance of. the mechanical equipment and to
provide flexibility in the coperation of the system by enabling the operator
to incease operation hours, if the need arises without putting too much load
on the pumping unit. ' :

Twenty-four hour operation is not desirable, as.this leaves no time for
necessary maintenance and would reduce the Ilife of the pumping unit
significantly. However, a standby unit must be provided if 24-hour pumping
is desired. ' ' ' ‘ . '

The following guidelines are proposed:

a. The design should aim at_maximum'daily oﬁerating hours of 8 - 20 hours
at the end of the design period, if the source yield is adequate;

b. The daily operating hours should preferably ot exceed 8 hours fbf

human consumption if the same well is utilized to supply water for
irrigation purpose; . , _ :
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C.

If the yield of the available source is low, the daily operating hours
at the end of the design periocd may have to be increased beyond 16

‘hours. In the case, the concerned authorities should be warned of the

situation and advised to look for a supplementary source. The period
after which 16 hours daily pumping will be necessary can be roughly
calculated and noted,

5. Stofage_Tax_(Storage Capacity)

2

For grbund tanks storage capacity of the reservoir should be based on

~maximum daily demand at end of the design period. This is necessary in

rural areas where repair of mechanical equipment may take a few days to

be carried out. However, a maximum atorage capacity of 250 n’ or more
may be used in larger villages.

If  the designéd'stofége'capacity is more than 100 m’, then it is

preferable to split the .storage volume in phases according to the

_demand and local conditions and the availability of the funds.

. For elevated tanks: about 257 of maximum daily demand at end of design

period.

Use the following standard:sizes for ground tanks:
24 - 36-- 48 - 75 - 90 - 120 - 180.

6. Water Distribution Networks

a.

b.

a.
b.

Ce.

'For small water distribution system with no fire hydrants, the minimum

head at any point in the system should be 10 m for double-story houses.

For water distribution systems with fire hydrants, the minimum head
should be 20 m.

In case the fire frighting vehicles are equipped with pumping unit then
the pressure may be reduced. :

'Public Fountains

Standard units are 4 and 6 taps per unit,

The loading per tap should not exceed 200 persons.

ﬁakimum walkiﬁg distanée to any public fountain should preferably not
exceed 200 m.

8. Distribution Flow

The gravity flow in'dny pipe should be taken as 2 times the average daily
flow, The average flow is the total demand divided by 24 hours (converted to

liters per seconds or US gpm).
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Arrangement of Valves

a; Immedlately on the pump dlscharge llne a . non-return valve shculd be

installed followed by sluice (or: gate) valve.
b. Aire rellef valves must be. lnstalled at hlgh p01nts oh plpellnes.

¢. Drain valves (Sluice or gates) must be 1nstalled at. low poants in
pipelines, '

d. Working pressuer must be defined in the drawing.

10. Water Marker

In hlgh pressure systems it is necessary to calculate the instantaneous rise
in pressure at the pump upon closure of the non-return valve’ after stoppage
of the pumping unit. This rise in the pressure should be added to the total
manometric head and the summation’ constltutes the working préssure for the

pipe.
11. Duration of Prime Movers

Engines must be derated for the altitude and max1mum amblent temperature'
combined. Humidity has also an effect on the rating of electric motors.

12. How to Speelfy Pumps
Any pump must be Speclfled by the follow1ng

a. Discharge: (US gpm) or (lit/second)

b. Total manometric head - m

c. Internal size of well casing (if a deep well)

d. Installation depth (if a deep well). Consideraticn must be given in
both horizontal and vertical pumps to the NPSH (Net Positive Suction
Head) of the pumps in guestion.

e. Minimum rated output of prime mover which must be based on:
Temperature and altitude duration and the maximum S.N.P. of the pump at
rated speed (not the SNP at the rated at the rated Q and E). An
allowance should be added for flexibility of . operatlon. and, other

factors such as type of drlve (belt)

f.'Multiplier of the power needed is 1.2 - 1.4.
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