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ABSTRACT:

In this study @ real case i5 used in order o evaluate the effect of the faclors
controlling the residential water demand in one of the suburb of the state of Kuwail. The
important of this study comes from the fact that our case study has at the same time two
kinds of residential areas in which one of them conlams complcte and modern water and
sewage networks, while the other is lacking this surface.

Therefore an evaluation of the effect of the availability of water and scwage networks
on residentinl water demand is made by making a comparison studies between two different
residential areas. These two residential arcas have the same conirolling faclors for water
demands, such as economical conditions, climaticel conditions, standard of living, and
social life.

The method presented is based on a sensitivity anaiysis of the efTect of the
availability of water and sewage networks on the per capita daily water demand compared
to water demand at the other part of our residential area with no water and sewage networks.
The analysis of data from both residential areas showed a greater water demands for ail
houses that located at the part of no availability of waler and sewage networks which is in
contrast with assumption thal the demand for waler will increase with waler and sewage
networks.
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INTRODUCTION

The efficient performance of water
resources projects depends largely on the
accuracy of future water demands, which in
lurns depends on the evaluation of the
factors affecting water consumplion rates in

controlling factors have frequently faced

some problems of finding the real effect of
these factors on water demands These

demand. Whitford (1970) has developed o
model based on the use of o

RESEARCH OBJECTIVE

In this study an evaluation of the effect of
the availsbility of water supply networks
with instalied meters and sewers s
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both residential areas.

This study benclit from the real
case available from these residential
arcas, since ong part of this residential
area { pan A) covered with a complete

water and sewage networks,
whilc the other pant ( part B) lack rhis
surface for the time

|

being.
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METHODOLOGY AND DATA
COLLECTION

in this study an evalution of the
relationship between household
consumption rates and the elleel of water
and sewage networks i1s examined. This
examination 1s made by comparing two sets
of data collected from two different
residential arcas.

However data collected from residentiz)

area with water and sewage nelworks (Part
A) are made by day to day direct water
meter reading for about ane hundred twenty
individual house.
The other part of this residential area with
no water and sewage networks (Part B) is
getting its waler by lankers from water
filling statiops, and also transporfing s
wastewaler by 1ankers as nceded.

In addition a sample cf about one
hundred twenty houses is taken, and cach
house daily water consumplion rales are
estimated depending on the size of tankers,
the frequent of water supply to these houses,
and the volume of tanks placed over each
house.

THE COMPARISONS ARE MADE
AS FOLLOW

* A comparison between houses in
both residential areas which have
same area.

e A comparison between houscs n
both residential arcas that have same
number of peaple living in.

= A comparison of the daily per capita
consumplion rales,

A tme senes data for average waler
consumption daily rates are recorded based
on total monthly records taken from house
waler meters as shown in Table 1.

In the other hand a monthly bills of
water supply by water tankers in houses
in part B of the residential area are taken
to eslimale average waler daily
consumption rates in Tabie |
In part A of cur study area we grouped
the houses into three groups depending
on the area of the house hold, and the
number of people living in as follows.

1. 40 houses with a 750 squarcd
meters area with an average of 12
habitants.

2. 40 houses with 3 600 squared
meters arca with an average of 10
habitants

3. 40 houses with a 500 squared
meters nrea wilh an average of §
habitants.

The houses in this pan of our stody
area are (wo levels with basement type.
The numbers of persons living in these
houses are vaned; there are small
variations of number of people living in
these houses with an average of 10
persons in the house,

In the other hand we have selected a
one hundred twenty family houses
located in part B of our case study area.
These houses are sclecied to have the
same number, the same area, and the
same number of people lwing n
compared with part A of our case study.
A tmc period of one year has been
selected (o follow up each consumption
rate on monthly basis, started on June 1st
2003 1o 3ist of May 2004, a full record
of water meters reading has been
recorded and evaluated for each month in
order to estimate the daily per capiia
consumption rates.

For part B of our case study area in
which there are no availability of water
and wastewaler networks, an €s(maton
of water consumplion for cach house has
been conducted based on size of filling
tankers, amount of water these (ankers
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supply each day to these houses, and the
volume of tanks located on the top of each
house, then estimating the per capila
consumplion rale by dividing the amount of
water by the number of people living in each
house.

All the houses selected lor our study in
part B of our case study are getting water
from wnkers according o contracts thal
guaraniee steady water supply for each
houss every day on a monthly payments,

It is worth able (0 mention that all the
residents of selected houses are Kuwail
national families, and the houses are owned
mof renled.

Table 1. Water demand in each area of our

sudy [‘lﬂnrl.i per capita per day)
Rasidential Residential
area (Part A) | Area (Part B)
‘*'"'{"pr"' Gallons per Callons per
T capita per | capita per
day day
500,00 108 u
60000 91 _n |
750,00 104 125

—

RESULTS AND DISCUSSION

By comparing the results found for
similor houses in both of cur study areas
(A&B), we found that the average per capita
consumpiion rate for all the daily avernge
per capita water demand in area A is less
than those of area B |, [or all these groups of
houses we have selected for the study

We have found that the average capita
wiiter demand [or the houses of 500 squared
metered is |08 gallons per capita per day
(gped) for area A, while the daily sverage
per capita consumption rate in houses of the
similar area and number of habitants is
about 133 gallons per capita per day (gped)
in part B of our study ares,

Also we have found a lower water
demand for houses of 600 squared
melers area in part A of ‘our study area
than those in part B of the same area and
number of habitants These are found 10
be 92 gallons per capita per day (gped)
for part A houses and 115 (gped) for part
1 houses

In addition we have found a greater
water demand in houses of 750 squared
meters in pant B of our case study
compared 10 the houses of the same area
and number of people in part A of our
cade study There are 125 (gped) for
houses In part B and 104 (gped) for
houses in part A of our study.

In general we have found a greater
waler demand for all houses in part B of
ow study area, in which there s no
available water and wasie waler
networks for all the area compared with
part A of our case study.

CONCLUSIONS

The conclusion of this study is in a
contrast with the hypothesis, that an
increase of water demand with the
existing of water and waste water
networks is a must.  In other ward it is
always nssumed that the existing of
wiler and waste waler networks for a
city will result in an increase of water
demand and consumphion rates.

We arc expecling our result will
suppori this hypothesis of the relation
between water demand and the
aveilability of waicr and waste water
nelworks, which is happened notl to be
the cpsé, Since owr [(indings do not
support this hypothesis we maost discuss
these results in more details to focus on
the reasons of these differences.

1- Although both our case studies A
and B have simlar conditions of the
most affecting factors that control water
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demand, such as weather, standard of living,
and water pricing, there are some
differences that may affect the results, other
than the existence and non existence of
water and wastewater networks.

2- The water pricing is very low which
will have no cffect in this study for both
areas, since the people in these areas with
high income rates will not care about this
water low pricing.

3- The houses in part B of our case

study are new and more modernized
compared with houses in part A of our case
study , which may result in an increase in
water for houses in this part of area.
This increase may come from new water
consuming devices in these houses, and the
more in-suit bedrooms which are preferred
in these days.

4- It is found that most of the people
living in the new area part B of our case
study are young couples families compared
with the families living in pact A of our case
study.

S- It is found from this study that the
daily per capita water consumption rates in
this suburban residential area are very close

to the

C 14

national per capita daily

consumplion rates (ministry of water and

electricity

statistical  annual  year

book,2004)

1

2.

REFERENCES

Ministry of Water and Electricity.
2004. Annual Statistical Year
Book, Kuwait.

Rangesan Narayanan, Hamid
Beladi, Roger D. Hansen, and A.
Bruce Bishop. 1987. Feasibility of
Scasonal Water Pricing
Considering Metering Costs,
Waler Resources Bulletin 23(6),
pp. 1092-1098.

Saunders, R. 1. and J. J. Warford.
1976. Village Water Supply:
Economics and Policy in the
Developing World. Baltimore:
The John Hopkins University
Press.

Whitford, P. W. 1972, Residential
Water Demand Forecasting,
Water Resources Researches 9(4),
pp. 829-839.




