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Abstract
This paper investigates the household behavior of Al-Kut City residents
towards solid waste management. The paper is the outcome of a house to house
survey of 560 households per week; the sampling program was based on Random
Uniform Sampling for seven months period (January to July 2009), covering different
parts of the city. Samples were collected and analyzed periodically.
Solid waste generation and composition in Al-Kut City (like other countries)
is typically affected by population growth, urbanization, and improved economic
conditions.
The daily per capita waste generation in Al-Kut is 0.53 kg which is lower in
the low- economic level zone in the city than in other zones. Among the total waste
generated in Al-Kut City, 70.38% is food waste, 4.19% plastic waste, 2.44% metal
waste, 2.32% glass waste, 3.36% paper waste, 6.75% textile waste, while the
remaining percentages represents miscellaneous combustible and non combustible
materials. Quantity and composition were measured in order to be used in a new
MSW management plan.

Keywords: Al-Kut City, Solid waste, Socio-income level, Solid waste generation
rate, Solid waste physical composition, Point of generation.

اﻟﺴﻠﻮك اﻟﺒﯿﺘﻲ ﻋﻠﻰ إدار ِة اﻟﻨﻔﺎﯾ ِﺔ اﻟﺼﻠﺒ ِﺔ ﻟﺤﺎﻟﺔ ﻣﺪﯾﻨﺔ اﻟﻜﻮت
اﻟﺨﻼﺻﺔ
 ﻓﺠـﺎﺀ. ﻴﺴﻠﻁ ﻫﺫﺍ ﺍﻟﺒﺤﺙ ﺍﻟﻀﻭﺀ ﻋﻠﻰ ﻁﺭﻴﻘﺔ ﺘﻌﺎﻤل ﺍﻟﻤﻭﺍﻁﻥ ﻤﻊ ﺍﻟﻨﻔﺎﻴﺎﺕ ﺍﻟﺼﻠﺒﺔ ﺍﻟﻤﻨﺯﻟﻴﺔ
ﺍﺫ ﺘﻀﻤﻨﺕ ﻋﻤﻠﻴﺔ ﺍﻟﻤﺴﺢ ﺠﻤﻊ ﺍﻟﻨﻔﺎﻴﺎﺕ ﺍﻟﺼﻠﺒﺔ، ﺍﻟﺒﺤﺙ ﻨﺘﻴﺠﺔ ﻟﻤﺴﺢ ﺍﺠﺭﻱ ﻤﻭﻗﻌﻴﺎ ﻋﻠﻰ ﻤﺴﺘﻭﻯ ﺍﻟﺩﻭﺭ
ﻭﺭ ) ﻤﻥ ﺸﻬﺭ1 ﺸﻪ7  ﺩﺍﺭ ﺍﺴﺒﻭﻋﻴﺎ ﻭﺒﻁﺭﻴﻘﺔ ﺍﻟﻨﻤﺎﺫﺝ ﺍﻟﻌﺸﻭﺍﺌﻴﺔ ﺍﻟﻤﺘﺠﺎﻨﺴﺔ ﻋﺒﺭ ﻓﺘﺭﺓ ﺍﺴﺘﻤﺭﺕ560 ل
( ﻭﻟﻤﺴﺘﻭﻴﺎﺕ ﺍﺠﺘﻤﺎﻋﻴﺔ ﻤﺨﺘﻠﻔﺔ ﻓﻲ ﻤﺩﻴﻨﺔ ﺍﻟﻜﻭﺕ ﻭﻗﺩ ﺘـﻡ ﺠﻤـﻊ2009 ﻜﺎﻨﻭﻥ ﺍﻟﺜﺎﻨﻲ ﺍﻟﻰ ﺸﻬﺭ ﺘﻤﻭﺯ
. ﺍﻟﻨﻤﺎﺫﺝ ﻭﺘﺤﻠﻴﻠﻬﺎ ﺩﻭﺭﻴﺎ
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ﺘﺘﺎﺜﺭ ﻋﻤﻠﻴﺔ ﺘﻭﻟﺩ ﺍﻟﻨﻔﺎﻴﺎﺕ ﺍﻟﺼﻠﺒﺔ ﻭﻤﺎﺘﺤﺘﻭﻴﻪ ﻤﻥ ﻤﻜﻭﻨﺎﺕ ﻓﻲ ﻤﺩﻴﻨﺔ ﺍﻟﻜﻭﺕ )ﺤﺎﻟﻬﺎ ﺤـﺎل ﺍﻱ
. ﻭﺍﻟﻤﺴﺘﻭﻯ ﺍﻻﺠﺘﻤﺎﻋﻲ، ﻭﺍﻟﻤﺩﻨﻴﺔ، ﻤﺩﻴﻨﺔ ﺍﺨﺭﻯ ( ﻨﻅﺭﻴﺎ ﺒﻤﻌﺩل ﺍﻟﻨﻤﻭ ﺍﻟﺴﻜﺎﻨﻲ
ﺘﺒﻴﻥ ﻤﻥ ﻨﺘﺎﺌﺞ ﺍﻟﺒﺤﺙ ﺍﻥ ﻤﻌﺩل ﺘﻭﻟﺩ ﺍﻟﻨﻔﺎﻴﺎﺕ ﺍﻟﺼﻠﺒﺔ ﺍﻟﻴﻭﻤﻲ ﻟﻠﺸﺨﺹ ﺍﻟﻭﺍﺤـﺩ ﻓـﻲ ﻤﺩﻴﻨـﺔ
 ﻤﻨﻪ ﺘﻤﺜل ﻨﻔﺎﻴﺎﺕ%70 .83  ﻭﺍﻥ،  ﻭﺍﻨﻪ ﺍﻗل ﻤﻥ ﺫﻟﻙ ﻓﻲ ﻤﻨﺎﻁﻕ ﻭﺍﻁﺌﺔ ﺍﻟﺩﺨل،  ﻜﻐﻡ0.53 ﺍﻟﻜﻭﺕ
3.36  ﻭ، ﻨﻔﺎﻴﺎﺕ ﺯﺠﺎﺠﻴﺔ2.32  ﻭ،  ﻨﻔﺎﻴﺎﺕ ﻤﻌﺩﻨﻴﺔ%2.44  ﻭ، ﻨﻔﺎﻴﺎﺕ ﺒﻼﺴﺘﻴﻜﻴﺔ% 4.19  ﻭ،ﻏﺫﺍﺌﻴﺔ
 ﻨﻔﺎﻴﺎﺕ ﻨﺴﻴﺠﻴﺔ ﻭﻤﺎ ﺘﺒﻘﻰ ﻤﻥ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻴﻤﺜل ﻤﻭﺍﺩ ﻗﺎﺒﻠﺔ ﻭﻏﻴﺭ ﻗﺎﺒﻠـﺔ% 6.75  ﻭ، ﻨﻔﺎﻴﺎﺕ ﻭﺭﻗﻴﺔ
 ﺍﻥ ﻤﺎ ﻴﺠﺭﻱ ﻤﻥ ﻗﻴﺎﺱ ﻤﻌﺩل ﺘﻭﻟﺩ ﺍﻟﻨﻔﺎﻴﺎﺕ ﺍﻟﺼﻠﺒﺔ ﻭﻨﺴﺏ ﺍﻟﻤﺤﺘﻭﻴﺎﺕ ﺍﻟﻔﻴﺯﻴﺎﻭﻴﺔ ﻤـﺎﻫﻭ ﺍﻻ. ﻟﻼﺤﺘﺭﺍﻕ
. ﺨﻁﻭﺓ ﺍﺴﺘﻬﻼﻟﻴﺔ ﺍﺴﺘﻌﺩﺍﺩﺍ ﻟﻭﻀﻊ ﺨﻁﺔ ﺍﺩﺍﺭﺓ ﻨﻔﺎﻴﺎﺕ ﺼﻠﺒﺔ ﺠﺩﻴﺩﺓ
Introduction
Prior to 1980, there was hardly any
problem of solid waste management.
The solid waste was locally managed
in all urban areas through Iraq. Almost
all the wastes then were organic in
nature. The wastes collected were
dumped on nearby riverbanks or in
open fields. In those days, the flow of
water in nearby rivers was capable in
degrading the dumped organic wastes,
which were small in quantity.
However, these traditional practices
could not continue due to the
increasing population densities in
urban areas. Increase in population
density has lead to the increase in the
volume of waste. This has created a
massive threat to public health due to
the lack of proper solid waste
management.
After the mid-1980s initiation
started in the diagnosis of the problem
and some short-term as well as long
term suggestions were given by
different local studies [1], [2], [3], [4]
[5]. These studies were basically
meant for smooth functioning of the
solid waste management projects.
Some other studies were on quick

collection and disposal of the waste
and on the possibility of pricing for
garbage services [6], [7], [8].
Even with all these research and
studies, the problem of solid waste
management through Iraq has been
increasing over the years. Presently,
the task of solid waste management
comes under the auspices of concerned
municipalities. The service is provided
almost free of charge using funds
available at the disposal of the
municipalities.
One of the studies conducted
in Al-Kut City showed
that
unmanaged waste disposal was
considered the main cause of
environmental problems in Al-Kut [9].
The rate of growth of
population of the Al-Kut is more than
3%, which is the same among the
cities of Iraq [10], and because of this
rapid increase in population, the
amount as well as the quantum of
degradable and non-biodegradable
waste is increasing over time.
In the early days, economists
discussed the socio-economic factors
influencing waste generation by the
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households. [11]
analyzed
the
theoretical concept about household
behavior on waste generation due to
the changes in income, price of refuse
service, frequency of service, site of
refuse collection and packaging; he
also compared the composition and
quantity of waste in terms of income
level. The study shows that grass, yard
wastes and newspaper were positively
correlated to the level of income.
The present paper attempts to
conduct the survey at the source of
generation, while most of the previous
studies evaluated the characteristics of
MSW at transfer stations or disposal
sites (landfills).
Justification of Sample Size
To depict the reliability of the
overall situation of the population, the
selected sample should contain a
sufficient number of households.
Therefore, to reduce costs, simplify
management and control of the quality
of sampling, the sample size was kept
within reasonable limits.
For a pure random sample
drawn from an infinite population, the
following formula has been taken as
the basis for computing the sample
size [12];
n = kα2 p (1-p)/e2
Where,
n is the number of samples
p is the value of the proportion
in the population,
e is the acceptable error
kα is a coefficient dependent
on the confidence level for α = 0.95
( i.e. " 95 % confidence level”),
kα = 1.96, the term p (1-p) is
maximum for p = 0.5
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Then the formula becomes:
n = 0.9604/e2
Thus, to achieve a maximum
error of 0.05 (5%) in the estimation of
proportion,
n = 0.9604/(0.05)2 = 384. Therefore, a
minimum sample size of 384
households is required.
Description of study area and
sampling methodology
Wassit government is bordered by the
governorates of Missan and Thi-Qar to
the south, Qadissiya and Babylon to
the west, and Baghdad and Diyala in
the north. The eastern side of the
governorate coincides with Iraq-Iran
border. It is composed of five major
geographical zones, of which Al-Kut is
the most heavily populated. The
governorate has an overall population
density of 59.3 capita/km2 [13].
The city of Al-Kut is located in
the northern part of the governorate
(figure 1). The population is
approximately 315,377 according to
the 2007 estimates [10].
The entire area is served by one
sanitary landfill, which has been
operated by Wassit Municipality
Directorate.
Methodology
Quantity and composition were
measured in order to be used as new
MSW management plan; the sampling
program was based on Random
Uniform Sampling.
560 samples were collected and
analyzed per week for 7 months, i.e. a
week in each month for the period
from January to July 2009, following a
rolling schedule based on days of the
week, i.e., starting with Monday in the
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first week, in the first month, Tuesday
in the second week, in the second
month and so on. Samples were taken
from
high-economic2
level
representing 20% of the incoming
amount a day, from middle-economic
level representing 35% of the
incoming amount a day, and from loweconomic level representing 45% of
the incoming amount a day (figure 2).
Based on these percentages,
out of 560 samples per week, 80
samples were collected daily, there
were 16 residences with high income,
28 residences with middle income, and
36 residences with low income levels.
On each sampling day, from 08.30 am
to 12.00 pm in evenly distributed
intervals, plastic bags were distributed
to the selected residence to collect
waste in and number of occupants was
recorded. Bags are to be collected each
the other day and replaced by another;
and so on for seven days in each of the
studied areas. Collection crews
transferred the plastic bags of wastes
from nominated houses, weighed
individually, and labeled according to
its socio-economic classification.
Bulky objects, hazardous wastes and
special waste, such as hospital waste,
chemicals, sewage sludge, debris, etc.
2 Information on the percentage of each socioeconomic category in the community was not
available. Therefore, it was assumed according
to the quarters of the city: Quarters of high
income level are those of families living in
villas, quarters of middle income levels are
those of families living in flats, and quarters of
low income levels are those families living in
low-cost houses.
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were excluded. It has been found that
the average generation rates of
residential solid waste for differenteconomic categories are as follows
(figure 3):
High-income:0.64 Kg/capita/ day,
middle-income: 0.61 kg/capita/ day,
and low-income:0.45 kg/capita/ day,
mean average generation rate
=0.64x0.20+0.61x0.35+ 0.43x0.45=
0.535 kg/capita/d
Solid waste composition
A total sample of 1 m3 was compiled,
and thoroughly mixed before the final
representative waste sample was taken.
The representative waste sample was
then placed into a 1 m3 bucket and any
material sticking out side of the bucket
was removed. The remaining materials
in the bucket were hand sorted into the
main categories, weighing them to find
their percentages. Table (1) and figure
4 give the break-down of the basic
nine components of solid waste for
different socio-economic levels and
the overall range composition for AlKut municipal solid waste namely,
food, paper, metals, glass, plastics,
rubber,
textile,
miscellaneous
combustible
materials
and
miscellaneous
non
combustible
materials. Those components are the
major constituents of the residential
solid waste [14].
Organic waste percentages ranges
(67.74 - 72.31%) such as food and
yard
wastes
represent
the
highest
percentages. The lower percentages of
the composition recorded are rubber,
glass, and paper wastes (0.66-0.87) %,
(1.39-2.90) %, and (2.53-3.87) %
respectively.
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Conclusions
Still very little data is
available
regarding
the
waste
management situation in Al-Kut City.
Even if such data was available and
accurate, the expected changes in the
coming years are so drastic when
compared with the past years that any
estimate should be adopted with
caution and regularly updated.
The
per
capita
waste
generation is 0.535 kg./person/day as a
mean value for the different socio
levels in the city. It seems to be
slightly lower than that of the earlier
studies conducted in other Iraqi cities.
The low per capita waste generation
may be due to the increase in
household sorting of paper and bottles
at the point of generation since they
are easily sellable. The per capita
waste generation is found to be the
lowest in the low –economic level and
highest in the high-economic level,
which may be attributed to the
household sorting of waste more
intensively in the low-income society
than in other zones. This may also be
true because in this poor zones people
have been facing the waste problem
since a long time and thus managing
their wastes mostly by throwing it on
the streets, burying or burning on their
land whereas the high and middle zone
people have open space and have no
problem of waste disposal. Thus, as
there are more open space people
usually generate more and vice versa.
For reasons of public health, people
living in illegal settlements and slums
are not entirely ignored but service
levels are considerably lower in terms
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of availability of waste bins and
frequency of collection.
Al-Kut City household waste
stream has a higher percentage of
organic wastes (67.74-72.3) found as
food and yard waste percentages. The
lower
composition
percentage
recorded is rubber, glass and paper
wastes (0.66-0.86%), (1.39-2.90) %
and (2.53-3.87) % respectively.
Yet people are not much aware
of the environmental problems and
safe disposal of the waste. It still
shows that the households of Al-Kut
have the feeling of NIMBAY (i.e. not
in my backyard), where most of the
city people do not know where the
collected waste is disposed. People are
conscious regarding the waste problem
within their compound but they do not
care where and how the waste is
disposed, and even if they know about
the disposal place of the collected
waste, they do not know whether the
disposal practice is environmentally
safe or not.
Suggestions
Most households feel that the
lack of stiff penalty and non-execution
of law is the basic problem for the
effective management of waste. Thus,
provision of strong penalties and
effective execution of the law will be
the major tool to reduce the problem of
solid waste management in Al-Kut or
in any other city in Iraq.
It is found that environmental
awareness is very low among the
residents, stringent regulations with
environmental awareness programs for
household sorting and composting can
reduce the volume and quantity of
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waste for land filling. It could be
suggested that a fee be charged as per
the electricity or water bill to the
households to cover the costs. At the
initial stage, only regular direct cost
should be covered by the charge and
fixed cost as well as environmental
costs should be subsidized. After the
successful implementation of this
scheme then only full cost pricing of
the solid waste generation should be
initiated and this will be the only
sustainable way for the better
management of waste of Al-Kut City
as well as other Iraqi cities.
Recycling and reutilization of
waste materials is one good answer not
only to the growing waste disposal and
pollution problems but also to
improved conservation and resource
utilization efficiency. Our current
technology in solid waste management
remains primitive. There is a need to
develop new or improved ways for the
handling and reuse of waste materials.
Abbreviations and acronym
COSIT: Central Organization of
Statistics and Information Technology.
MMPW: Ministry of Municipality and
Public Works.
MPDC: Ministry of Planning and
Development Cooperation.
UNDP: United Nations Development
Programs.
MSW: Municipal Solid Waste.
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Table 1 Physical composition of solid waste in Al-Kut City in Percentages
Percent by weight

Average

Waste component
Food waste
Plastics
Metals
Glass
Paper
Rubber
Textiles
Combustible materials
Noncombustible materials

Low
67.74
4.24
1.60
1.39
2.53
0.87
6.36
1.46
13.81

Middle
72.31
4.58
2.94
2.90
3.69
0.66
5.76
1.45
5.71

High
71.09
3.74
2.78
2.67
3.87
0.67
8.14
2.33
4.71

70.38
4.19
2.44
2.32
3.36
0.73
6.75
1.75
8.08

Total

100

100

100

100

Figure 1 Study area in Wassit governorate
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Figure 2 Income levels percentages in Al-Kut City
0.64
Kg/capita/day

0.7

0.61

0.6

0.43

0.5
0.4
0.3
0.2
0.1
0
High-income
level

Middle-income
level

Low-income
level

Figure 3 Generation rates of solid waste for different -income levels
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75

Loweconomic
level

60
45
30

Middleeconomic
level

15
0

Higheconomic
level

Figure 4 the break-down of the basic nine components of solid waste for different
socio-economic levels inAl-Kut City.
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