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Background  

In April 2006, UNEP launched an extension to its initial project titled _Support for the 
Environmental  Management of the Iraqi Marshlands._ The project extension (Phase II-A), with 
funding by the  Government of Italy, supports data collection and analysis of water, environment, and 
socio-economy  parameters, data sharing on a uniform platform, and providing hardware, software, 
and necessary  training to utilize such information sharing platform.  
        UNEP-DTIE-IETC organized a Technical Meeting on data gaps needed to support suitable  
environmental management of the Iraqi Marshlands, during 27-30 June 2006.  Officials from  Ministry  
of  Municipalities  and  Public  Works  (hereinafter  _MMPW_)  in  consultation  with  UNEP-DTIE-
IETC developed the terms of reference for data collection on solid waste management  data, basic 
socio-economic and demographic data and Marshland Information Network (MIN)  updating during 
the Technical Meeting.  UNEP-DTIE-IETC and MMPW concluded a Memorandum  of Understanding 
on 22 August 2006 and, MMPW developed Terms of Reference for an implementing  agency to carry 
out the above-mentioned activities.  
   1.  To conduct two field surveys within designated areas inside the Marshlands on (1) Solid     Waste  
Management and (2) Demographic and Socio-economic data.   
   2.  To perform analysis of data collected from field surveys and present data in user-friendly     
manner in order to upload onto to the Marshlands Information Network to share data.  
   3.  To utilize survey as pilot studies to establish a system to preserve, document, and    
comprehensively modernize a full database that will enable and facilitate the process of    socio-
economic development in the Marshlands region.  
A memorandum of understanding was concluded between UNEP and Thi-Qar University in April  
2007 to carryout the above surveys in nine cities and towns identified by MMPW.  Surveys were 
carried-out during June to September 2007 under the overall coordination and supervision of  UNEP-
DTIE-IETC.   
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OBJECTIVES OF THE SOLID WASTE 
SURVEY  
    Survey was conducted with the following 
objectives.  
   1.  To collect and analyze current solid 
waste management practices in the nine cities 
and towns  identified by MMPW  
   2.  To analyze and determine the quantity of 
solid wastes generated by households, 
industries,  
       commercial entities, hospitals, and their 
methods of disposal in each of the survey 
areas  
   3. To provide recommendations for 
addressing current problems associated with 
solid waste  
       management  
   4.  To share the results and findings on the 
Marshland Information Network (MIN)  
 
SURVEY METHODOLOGY  
The nine survey areas identified by MMPW 
in Thi-Qar, Basrah and Missan governorates 
represented  large, medium and small urban 
areas in each governorate.  Figure 1 shows 
outline of the survey  consisting of two main 
components, which were carried-out in each 
of the city/town surveyed.  The  two main 
survey components are as follows and are 
described in the subsequent sections:   
   1.  Information collection on current solid 
waste management practices  
   2.  Solid waste characterization surveys. 
 
Survey Areas  
Location map of the surveyed areas is as 
shown in Figure 2.  Basic information of 

these cities and  towns are as shown in Table 
(1). 
 
Information Collection on Current Solid 
Waste Management Practices  
For the management of wastes from 
households, commercial/institutional entities, 
industries and  
clinics, information on sources of waste 
generation, waste collection and transport and 
on final  
disposal were obtained through interviews of 
local officials using questionnaires designed 
for the  
purpose and by field observation.  Annex 3 
shows the questionnaire used.  Following are 
the list of  salient information that was 
obtained for each stage of waste management 
that is currently being  practiced.  

• Waste generation sources  
                       Urbanized area, population, number of 

households, number of commercial,     
institutional,  industrial and clinical entities  

• Waste collection and transport. Institution 
responsible, method and frequency of collec-
tion, recovery of valuables and equipment 
available.  

• Waste disposal  
     Method and location of final disposal, 
waste quantity and equipment used. For other 
categories of waste such as construction and 
demolition waste, sludge from sanitation 
facilities, hazardous household waste, 
electrical appliances from households and 
war related debris,  qualitative information on 
the institution responsible for collection and 
disposal, methods for  collection/ transport/ 
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disposal and the problems encountered was 
collected.     
 Solid Waste Characterization Surveys  
         For waste generated by households, data 
was obtained through sample collection, 
measurements and  analysis in each of the 
city/town surveyed for a continuous period of 
seven days to determine waste  generation 
rate, waste composition and waste density.  
Figure 3 shows the schematic of sampling,  
measurements and analysis for household 
waste generation and characterization.  
      There was no prior data available on the 
solid waste generation or characteristics for 
the city/town surveyed. Therefore number of 
samples was determined using the equation 
below for  a given confidence level and 
acceptable error level.  Table 2 shows the 
number of samples for  required confidence 
level.  
                                   n = kα2 p (1-p)/e2 
          Where:   
p= value of the proportion in the population,   
e = the acceptable error and  kα= coefficient 
dependent on the confidence level.  
          Total numbers of samples were 
therefore set to minimum of 100 households 
for each of the city/town  surveyed to achieve 
at least 90-95% confidence level and within 
an error level of 10%. 
 

Stratified sampling:  To  determine  the  
generation  rate  and  characteristics  of  high-
income,middle-income and low-income 
households in each city/town, total number of 
samples was distributed  between each of the 
three income level category nearly in 
proportion to population ratio of income  
level.  In each city/town, high-income, 
middle-income and low-income sub-areas 
were identified and  required number of 
households was randomly selected in each of 
the selected sub-area.  Table (3)  shows sub-
area sampled in each income category and 
with the number of samples in the surveyed  
areas.  Total number of samples for the 
survey in all surveyed area was 997.  
 Appendices 4 through 12 show the location 
of areas surveyed on the urban land use maps 
for each  city/town. 
Sample Collection : Plastic bags were 
distributed to the selected households to 
collect its waste and  number of occupants 
was recorded.  Bags were collected each 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.  
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Figure 1   Outline of Solid Waste Management Survey in the Southern Governorates 
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 Figure (2) Location Map of Surveyed Town and Cities 
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 Table (2) Sample Size Determination  
 
 
 
 
 
 
 

Figure (3):Household waste generation and characterization methodology 
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Table (3) Sub-areas Surveyed for Households Waste Generation and Characterization  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Waste Characterisation: Each day, waste 
collected for each income group was mixed 
separately and a  representative portion was 
taken for measurement of the waste density 
and for waste characterization.   Waste 
density was measured by filling a fixed 
volume of container without compacting and 
weighing  and then the contents of waste 
were hand-sorted into the following 
individual components.  
1. Organic (putrescible) materials: 
including all wastes from preparation, 
cooking, and serving food. 
2.Plastics: all varieties  
3.  Metals: Tins, cans and metal: ferrous and 
non-ferrous  
4.  Glass: non-returnable bottles, soft drink 

bottles, broken glass, ceramics, ..etc.  
5.  Paper and cardboard: all kind of waste 
paper, newspapers, and cardboard.  
6.  Rubber:  
7.  Textiles and Rugs: all textiles, synthetics, 
wood, leather  
8.  Miscellaneous combustibles  
9.  Miscellaneous incombustibles  
        After sorting, weight of each 
component was measured and the percentage 
of each component was calculated.              
Current solid waste management 
practices  
       In all the cities and towns surveyed, 
municipal solid waste is managed by the 
respective municipality  except in Basrah 
governorate where a formal private sector 
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system has been recently introduced in  large 
cities and towns that governorate.  
Commercial and institutional wastes are 
collected together  with household wastes 
while industrial wastes are managed by the 
respective industry.  
 Table 4 summarizes the main results of the 
survey on collection, transport and disposal 
of municipal solid wastes in the cities/towns 
surveyed.    
 Municipal Waste Collection and 
Transport  
Various types of collection services are now 
used and the most common municipal 
collection systems  are curb, alley and 
backyard collection. The collection service 
provided to large apartment buildings,  
residential complexes, commercial and 
institutional activities typically is centered 
on the use of large  movable and stationary 
containers. There are two systems of 
collection as follows:  
   1.  The Formal system  
   This system is operated by the 
municipalities and normally restricted to 
collection from common bins.  Common 
bins are available in large cities or towns like 
Al-Nassiriya, Basrah Central,  Al-Zubayr 
and in Ammara Central and are not available 
in other five towns surveyed.       
2.  The Informal system (Zaballeen)  
   This is a private system offering door side 
collection service in high-income and 
middle-income  areas.  The private sector 
system introduced recently in large cities and 
towns of Basrah governorate is a refined 
model of Zaballeen system retaining its 
scope but utilizing upgraded equipment and 

facilities.   
    Waste collection frequency varies 
between daily, five times a week or three 
times a week.  Daily collection of waste is 
practiced in Al-Nassiriya, Al-Nasr and 
Qal_at Al-Salih.  However, the above 
services are available mostly to major 
centers, while peri-urban areas do not have 
such services.  This results in infrequent or 
no waste collection in low-income neighbo-
rhoods.  In low-income areas, wastes are 
dumped in open areas and drainage ways, 
and workers spend much time cleaning 
around these areas. The collection equipment 
employed for such areas is very primitive 
and principally relies on donkey-driven 
carts.Solid wastes are collected and disposed 
into refuse piles in open lands, where the 
waste stays giving rise to odor and other 
problems.  Besides when solid wastes are 
transferred in open carts and trucks, light 
items, such as paper and plastics, are blown 
away by the wind and scattered along the 
route to the disposal site.  
      Aside from waste collection, paved roads 
are manually cleaned with street sweepers 
five to six times a week.  The central 
commercial areas are cleaned daily.  
Local authorities also provide collection 
services for domestic wastes generated from 
hospitals and clinics.  However, medical and 
pathogenic wastes are usually incinerated by 
the hospital authorities within the hospital 
grounds.  Industrial wastes are the 
responsibility of industry itself and are 
collected by transported by the industry.  
 Domestic solid wastes and industrial solid 
wastes, which are collected by the private 
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sectors, are salvaged for valuables by the 
collection staff.  Salvaging is performed 
manually in streets, on vacant  land and/or at 
open lands used for dumping.  Salvable 
items such as paper, high-density plastics, 
wood, glass, metal, cloth, leather and bones 
are collected and sold.  This recycling 
process is beneficial as it provides pertinent 
industries with some raw materials at low 
prices. 
As for collection, vehicles there are five 
basic types of vehicles used for municipal 
waste collection:   
           "  Tractor  
           "  Waste collection truck  
           "  Trolley  
           "  Ordinary truck  
           "  Waste truck for bulk transportation  
In general, solid waste collection system is 
characterized by the following:  
   "  Inadequate staff, organizational and 
management structures  
   "  Inadequate number and type of 
equipment required for consecutive 
collection- transport operation.  
   "  Old equipment that result in frequent 
breakdown  
   "  Lack of awareness and negative attitude 
of the population.  
   "  Funding limitations 
Municipal Waste Disposal  
The problems related to final disposal of 
solid waste have been growing at an 
alarming rate. Their  manifestation in large 
city like Al-Basrah and Al-Nassiriya has 
reached such serious proportions that  they 
called for considerable governorate 
intervention and a series of judicious actions.  
Still proper solid waste management 

techniques are not practiced on any notable 
scale, particularly from the standpoint of 
waste treatment and disposal.     
The great majority of wastes collected by 
municipalities or by private contractors in 
the southern  
governorates was disposed of in open dumps 
and often burned them.  One could witness 
large heaps to small mountains of refuse on 
the outskirts of the major cities.  In some of 
them, the refuse is periodically leveled and 
compacted, in other the refuse is piled as 
high as equipment will permit, and  
some are ignited and allowed to burn to 
reduce volume.  
 Recently, municipalities made an effort to 
control their wastes by hauling these 
residues to an "open dumps" located on the 
edge of the city.  Location of open dumps in 
each city town surveyed is as shown in 
Figures 4 through 12.  At present, solid 
waste from industrial sources are also 
disposed at these open dumps.   
Although the three governments and their 
districts and sub-districts were served by 
sanitary landfills  and solid waste used to be 
hauled for disposal in these authorized 
sites5, but after the 2003 war, wastes are to 
be dumped in open lands located adjacent to 
residential areas.  These authorized sites 
were abandoned and were considered too far 
to reach for instance Suq Al-Shuyuk sanitary 
dumping site is located 15 km from the city 
boundaries and solid waste are currently 
dumped in an open land 1.5 km from the city 
boundaries instead.  
 Garden wastes were usually burned either 
by municipality workers or by citizens in 
empty lots in various districts.  
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Other Waste Sectors  
In addition to the waste generated by 
households including the electrical 
appliances, commercial and institutional 
entities managed by municipality, the 
municipality also manages the following 
waste sectors as follows.                           
 a)  Construction and demolition waste  

      Generally collected and transferred to fill 
low-lying areas nearby and the equipment 
available  
      is inadequate equipment for the purpose 
resulting in heaps of construction and 
demolition  
      waste in open lands.  
b)  Sludge from sanitation facilities   
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      Sludge generated at wastewater treatment 
plant and the septage collected from septic 
tanks     are generally left to accumulate at 
the treatment plant premises or disposed to 
the river/canal.  At Ammara Central, 
treatment unit available for sludge treatment 
is inadequate.  In all cities and towns, 
equipment to collect and treatment facilities 
are inadequate.   
c)  Household electrical appliances and 
household hazardous waste Household 
electrical appliances are collected and 
disposed together with other wastes by the       
municipality.  There is no separation of 
hazardous wastes from households and they 
are collected and disposed together by the 
municipality with other wastes.  
For the following waste sectors, waste 
generators are responsible for managing their 
waste.  
a)  Clinical waste   
      Individual medical institution is 
responsible for managing the pathogenic and 
medical waste.   
      Incineration is the mainly used for 
treatment of these wastes and most of 
incinerators are suffering from inadequate 
capacity and frequent breakdown of 
incinerators.  In Al-Deyr, there is no 
incinerator and the clinical wastes are 
disposed together with municipal waste.   
      Further, discussion and information on 
clinical waste generation is provided in the 
subsequent  section on results of waste 
characterization survey.  
b)  Industrial waste  
      Individual industry is responsible to 
manage their wastes and collection and 

transport is carried-out by private 
contractors.  During this process, valuable 
items are salvaged and sold and the rest 
disposed at the municipal dumpsite together 
with other wastes.   
      In large cities i.e. Al-Nassiriya, Basrah 
Central and Ammara Central, large 
industries are located in industrial estates.  In 
other cities and towns, small and medium-
scale industries mainly for automobile repair 
exist.  Industrial wastes in these towns are 
collected together with municipal waste.  
Further, discussion and information on 
industrial waste generation is provided in the 
subsequent section on results of waste 
characterization survey.  
c)  War-related debris   
      Police and Civil Defense are responsible 
for the war-related debris and there is no 
specific  
      method employed to clear and dispose 
the debris.  
Results of solid waste characterization 
surveys  
Household Waste Generation Rate and 
Household Waste Generation Estimates  
Table 5 shows the summary of solid waste 
generation rate expressed as per household 
and per capita and are also shown in Figure 
13 and 14.  These values were obtained by 
averaging waste generated by each 
household over seven days of measurements 
and by calculating the median value for the 
set of households in each-income level 
surveyed.  Per capita generation rates were 
obtained similarly by first dividing the 
average waste generation rate over seven 
days by the number of persons in the 
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respective household.    
      Per capita household waste generation 
was 0.55, 0.51 and 0.46 kg/(capita.day) for 
high-income, middle-income and low-
income levels respectively with maximum of 
0.83 kg/(capita.day) in high-income area in 
Ammara Central and minimum of 0.33 
kg/(capita.day) for high-come area in Al-
Deyr (Table 5).  
     Per capita household waste generation 
rates were higher with higher income level in 
Al-Nassiriya, Al-Nasr, Ammara Central, 
Qal_at Al-Salih, Al-Maymuna and for the 
average for all three governorates.  This 
relationship was not observed for all towns 
in Basrah governorate and in Suq Al-Shuyuk 
in Missan governorate.  Similar relationship 
was also not observed for the household 
waste generation rate except in Al-Nasr, 
Ammara Central, Al-Maymuna and for the 
overall average.  Income levels of sub-areas 
were based on the state of residential pattern 
etc. and the household sizes may have been 
affected by internal displacement due to 
prevailing security situation.  For estimates 
of total waste generation, per capita 
generation rates will be used.   
Based on the per capita generation rates 
determined in this survey for each income 
level and respective population in each 
income level, total quantity of household 
solid waste generation is estimated for  each 
survey area and is shown in Table 6.   
Density of Household Waste  
Table 7 shows the density of household 
waste and was obtained averaging results of 
density  
measurements for seven consecutive days of 

the household waste collected in each 
income-level.   
Simple average for the three income-levels is 
also shown for each of the area surveyed.  
Density of waste from high-income and low-
income households was generally higher 
than that of middle-income households 
except in Ammara Central and Al-Maymuna.  
Median values of household waste density 
were 297, 243 and 271 kg/m3 for high-, 
middle and  
low-income households in for the surveyed 
areas with the maximum of 331 kg/m3 at 
high-income area  in Suq Al-Shuyuk and 223 
kg/m3 at low-income area in Ammara 
Central.  
Composition of Household Waste  
Tables 8, 9 and 10 show the summary of 
solid waste composition for each of the 
income-level in the survey areas into nine 
constituents.  Table 11 shows the summary 
of average waste composition for each 
income level and in each governorate.  
Figure 15 shows the composition 
graphically.  
 Organics were the main constituent of 
household waste in the order of 60-70%.  
Plastics were at  
6-7% and metal, glass, paper and textile 
were in the range of 3-5% each.  It should be 
noted that  
miscellaneous incombustibles were 
exceptionally high above 10% especially in 
Al-Zubayr, Al-Deyr, Ammara Central, 
Qal_at Al-Salih and at Al-Maymuna for all 
income levels.  Source and origin of this 
constituent needs to be investigated in the 
future. 

6 
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Comparison with Reported Results for 
Iraq and in the Region   
Per capita generation rates for each of the 
survey area was estimated by dividing the 
total waste  
generation by total population (refer Table 6) 
and is shown in Table 12 with the reported 
values for cities in Iraq and in the region.  
Caution must be exercised, as it is not clear 
whether the reported per capita generation 

rates are only for the household waste as in 
this survey or either based on the gross 
estimate of all municipal waste including 
commercial, institutional and small/medium-
scale industrial waste generated or based on 
the amount of waste disposed.     
Results of this survey are closer to the recent 
results of Al-Najaf and Al-Falluja but much 
lower than that reported for Baghdad in at 
0.70 kg/(capita.day) in 1978.  In the region, 
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the survey results are close to the generation 
rate reported for Amman, Jordan at 0.63 
kg/(capita.day) in 1993. Average waste 
density values for each area surveyed are also 
shown anare in the range of 233 - 325 kg/m3 
which are lower than that reported for Al-
Najaf (473 kg/m3) and Al-Falluja recently.  
However, they in the similar range of values 
reported for Amman and Syria in 1993. 
 
Industrial Solid Wastes  
a) Large-scale Industries                   
Thi Qar Governorate: 
Table 13 shows the list of large industries in 
Al-Nassiriya which are located outside the 
city center.  There are eight main industries 
and most of them are not running at their full 
capacity.  Their waste is managed by the 
industry itself.  Al-Nassiriya Textile Factory 
which used to discharge sludge and washing 
water to AL-Furat River has completed a 
facility to separate sludge and transfer to a 
nearby pond to stop polluting Al-Furat River.  
Total waste generation of these industries is 
estimated at 39 ton/day and they are mainly 
from the refinery and the brick factory. 
Basrah Governotare 

Industries in Al-Basrah are concentrated in oil 
and petrochchemical complexes which 
produces a range of hazardous wastes 
including bottom sludge from oil storage 
tanks, oiled mud from the drilling of wells, 
contaminated soils from oil spills, waste 
lubricating oil from pumps and other 
machinery.  There are also fertilizer plants, 
refineries, chemical plants and pulp and paper 
industries. Table 14 shows medium and large-
scale industries in Al-Hamdan industrial 
estate of area 4 km2, which include 
workshops, garages, food industries, 
construction material production etc. There 
are over 200 such industries and 22 of them 
were visited during this survey to collect 
information.  Estimate of waste generated 
from this site is 34 ton/day.  
Missan Governotare 
Table 15 shows list of large-scale industries 
in Al-Ammara and three out of eight 
industries are  
currently not functioning.  Waste generation 
was estimated at 8 ton/day.  In the Ammara 
industrial site there are two juice production 
industries and four tile production industries.

  
 
 
 
 
 
 
 
 
 
 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


Ryiadh Abood Yasir  et al. Marsh Bulletin  7(1)(2012)69-101  
 

88 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


Ryiadh Abood Yasir  et al. Marsh Bulletin  7(1)(2012)69-101  
 

89 

 
                  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 16 shows the summary of the number of large-scale industries and their estimate of 
waste generation.  
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b) Small and Medium-scale Industries  
        Table 17 provides a summary of small 
and medium-scale industries located in 
specific industrial sites, except in Qal_at Al-
Salih and at Al-Maymuna.  In those two 
towns, industries are scattered in the main 
market area of the town.  Locations of 
industrial sites in each city/town are also 
shown in Figures 4 through 12.  Most of 
these industries are related to automobile 
repair.  Waste generation was estimated 
based on the data from the industries visited 

during this survey by multiplying average 
waste generation per entity and the total 
number of similar entities in each industrial 
site.  Table 18 shows the average waste 
generation rate per entity for each of the area 
surveyed based on the results of the units 
visited during this survey.  Data on the 
number of employees were also collected for 
the industries visited and could be utilized in 
the future for refining waste generation 
estimates.
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Most of these wastes are scrap material and 
sometimes may contain copper, which is 
usually sold.  Ten of tons of waste generated 
throughout the past are left to accumulate on 
the vacant areas in the industrial site.  Some 
quarter owners may time to time hire a 
carriage to transfer demolition and scraps to 
municipal open dumps.  
      It can be concluded that presently there 
is no system specifically for the collection, 
transportation, treatment or dumping of 

industrial waste.  Moreover, there is a total 
lack of legal structure to define and control 
the management of industrial wastes 
including hazardous wastes.  As a 
consequence, there are multitudes of waste 
disposal systems, often ill adapted as 
described above and are usually not 
controllable.  The lack of sensitization or 
sometimes the carelessness of some 
industrialist has also contributed to the 
current anarchy of the situation.

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Commercial Solid Wastes   
      Table 19 shows summary of commercial 
entities in the survey areas indicating 

number of entities by  type, number of 
entities visited and estimated quantity of 
waste generated from these units.  In those  
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two towns, industries are scattered in the 
main market area of the town.  Locations of 
commercial areas in each city/town are also 
shown in Figures 4 through 12.  Most of 

these commercial activities are related to 
retailing of food such as groceries, markets, 
butchers, restaurants etc. 
 

   
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
Waste generation was estimated based on the 
data from the commercial entities visited 
during this survey by multiplying average 

waste generation per entity and the total 
number of similar entities in each survey area.  
Data on the number of employees were also 
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collected for the entities visited and could be 
utilized in the future for refining waste 
generation estimates.  
Table 20 shows the average unit waste 
generation rate of each commercial activity 
based on the average of the entities visited 

during this survey.  Mills, grocery, 
slaughterhouse, restaurants and barbecue 
restaurants have high unit waste generation 
rates.  Number of such units in the areas is 
also  high except for mills.  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Clinical Solid Wastes  
       Table 21 shows summary of hospitals 
visited and the public health centers (PHC) 
in the survey areas and their estimated waste 

generation.  Name and number of these 
institutions were obtained from the Health 
Directorate of each governorate.  

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


Ryiadh Abood Yasir  et al. Marsh Bulletin  7(1)(2012)69-101  
 

94 

Hospitals are generally equipped with 
incinerators for the destruction of 
contaminated clinical wastes. Some of the 
incinerators especially in large hospitals in 
Basrah are often non-functional either 
because of the non-availability of spare 
parts, lack of maintenance and absence of 
skilled technicians.  Clinical wastes from 
hospitals that do not have incinerators or 
which are not functioning, wastes are mixed 
with municipal solid wastes and end up in 
open dumps.  As for anatomic wastes, organs 
are often inhumed for religious reasons, 
while placenta are either inhumed or 
conserved or simply eliminated with 
ordinary wastes for most clinics.  Non-
clinical waste include kitchen waste, paper 
waste, other components (metals, plastic, 
plaster, cotton, and clothes) and are often not 
sorted at source, are taken in charge by 
municipal services and forwarded to 
municipal dump sites without much care.  
Clinical waste generated at PHC is at an 
average of 2 _ 3 kg/d and are generally 
incinerated. 
Current Solid Waste Management 
Practices  
The collection of solid waste is being 
managed by both private as well as 
municipalities.  In large urban areas and 
towns in Thi-Qar and Missan governorates, 
municipalities are responsible for collection, 
storage, transport and final disposal of solid 
waste, while in Al-Basra governorate, solid 
waste have traditionally been collected by 
local authorities, however the local 
governorate has entrusted some of the 
collection functions recently to private 

contractors.  Limited facilities are available 
for solid waste collection and transport.  The 
collection services are available mostly to 
major centers, while per- urban areas do not 
have such services and tend to dump their 
waste at the nearest available land.  The 
frequency of municipal waste collection 
from common bins varies from three times a 
week in Basra Central and Al-Zubayr to five 
times in Al-Ammara and in Suq-Al Shuyuk 
to daily collection in Al-Nassiriya and in Al-
Nasr depending on the local authority.  The 
collection involves hand unloading of 
containers into the vehicle and carrying back 
the containers. Most of the industrial wastes 
generated in cities come from small or 
medium-scale operations and  these are 
usually disposed off along with the 
municipal waste.    
Larger industries are located outside the city 
center and the disposal of solid wastes is 
primarily the  responsibility of the industries 
themselves. Most of solid wastes generated 
by industry contains  significant amount of 
valuable materials like steel, aluminum, 
copper and other metal and some of them are 
recovered and reused by the industry or sold 
to others as scrap.  The rest are disposed to 
the municipal dump.  
 Industries in Al-Basrah are concentrated in 
oil and petrochemical complexes, which, 
produces a range of hazardous wastes and 
they are under the responsibility of the 
industries themselves while some industry 
wastes are disposed together with residential 
source. Although it has been reported that 
many refineries currently deposit hazardous 
waste into depleted wells or canals specially 
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dug for this purpose  It could be concluded 
that there is presently no controlled means 
specifically for the collection, transportation, 
treatment or disposal of industrial waste.  
Moreover, there is a total lack of a legal 
structure controlling the handling of 
dangerous/ hazardous wastes of industrial 
origin.  As a consequence, there is a 
multitude of waste evacuation systems are in 
practice often ill adapted and usually not 
controllable.  
 As for commercial wastes which includes 
wastes generated in groceries, restaurants, 
markets, offices, hotels, motels, print shops 
and pharmacies.  These institutions yields 
huge amounts of waste which are under the 
responsibility of municipality, yet large 
percent of these wastes are either collected 
and fed to swine or transported to Zaballeen 
settlements, where recycling takes place by 
manual sorting of materials such as paper, 
plastic, glass, metals, cloth and bones. 
Recovered materials are baled and 
transported to factories as raw materials.   
 Medical institutions produce clinical 
hazardous wastes of all sorts:  contaminated 
septic wastes, anatomic wastes, chemical 
wastes. As often the case, hazardous clinics 
and hospitals wastes are disposed of by 
incinerators, in hospitals equipped with 
incinerators for the destruction of contam-
inated wastes.  However, these apparatus are 
often non-functional either because of the 
lack of maintenance and absence of skilled 
technicians that would ensure a good 
operation and a durable function of the 
equipment.  As for anatomic wastes, organs 
are often inhumed for religious reasons, 

while placenta are either inhumed or 
conserved or simply eliminated with 
ordinary wastes for most clinics.  Hospitals 
that do not have incinerators; wastes are 
mixed with municipal solid wastes and end 
up in landfills.  In fact wastes, often not 
sorted at source, taken in charge by 
municipal services and forwarded to public 
landfill without much care.  
Most solid waste is dumped in depressions 
on vacant land or burnt in open barrels.  The 
great majority of wastes collected by 
municipalities or by private contractors in 
the southern governorates was disposed of in 
open dumps and often burned.  One could 
witness large heaps to small mountains of 
refuse on the outskirts of the major cities.  In 
some of them, the refuse is periodically 
leveled and compacted, in other the refuse is 
piled as high as equipment will permit, and 
some are ignited and allowed to burn to 
reduce volume. Although the three 
governments and their districts and sub-
districts were served by sanitary landfills and 
solid waste used to be hauled for disposal in 
these authorized sites, but after the 2003 war, 
wastes are dumped in open lands located 
adjacent to residential areas.  These 
authorized sites were abandoned and were 
considered too far to reach for instance Suq 
Al-Shuyuk sanitary dumping site is located 
15 km from the city boundaries and solid 
waste are currently being dumped in an open 
land 1.5 km from the boundaries instead. 
Solid waste practices and technologies are 
very poor in the surveyed areas and in Iraq. 
They have problems in collecting, 
transporting and disposing of solid wastes in 
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an environmentally sound manner.   
Overall storage, collection and disposal 
activities of waste from municipal, 
industrial, commercial and clinical sectors 
are largely unsatisfactory.  
Solid Waste Characterization Survey  
Waste  generation  rates  for  household  
waste, commercial  waste,  and  industrial  
waste  from small-medium scale industries 
were determined in the survey.  Per capita 
household waste generation  was 0.55, 0.51 
and 0.46 kg/(capita.day) for high-income, 
middle-income and low-income levels 
respectively with maximum of 0.83 
kg/(capita.day) in high-income area in 
Ammara Central and minimum of 0.33 
kg/(capita.day) for high-come area in Al-
Deyr.  
 For commercial wastes and industrial wastes 
from small- and medium-scale industries, 
waste generation rates per entity as well as 
per employee were determined.  
Median values of household waste density 

were 297, 243 and 271 kg/m3 for high-, 
middle and  low-income households in for 
the surveyed areas with the maximum of 331 
kg/m3 at high-income area  in Suq Al-
Shuyuk and 223 kg/m3 at low-income area 
in Ammara Central.  
 Organics were the main constituent of 
household waste in the order of 60-70%.  
Plastics were at 6-7% and metal, glass, paper 
and textile were in the range of 3-5% each. It 
should be noted that  miscellaneous 
incombustibles were exceptionally high 
above 10% especially in Al-Zubayr, Al-
Deyr, Ammara Central, Qal_at Al-Salih and 
at Al-Maymuna for all income levels.  
Source and origin of this  miscellaneous 
incombustible waste needs to be investigated 
in the future.  
Table 22 summarizes the estimated solid 
waste generation of household, commercial, 
industrial and non-clinical hospital sources 
and the estimated quantity of waste disposed 
at the open dumpsites.       
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      Estimates of total waste to dump sites are 
higher than the total estimated from 
household, commercial and industrial 
sources.  Considering the fact that there is 
recovery of valuables, open dumping at 
vacant lands, burning at intermediate 
locations etc., it is necessary to investigate to 
account for and to refine the estimates of 
waste generation and disposal.  
       The difference between estimated 
quantity of generation and disposal may have 
been caused by the followings and the ways 
to refine the estimates in the future are as 
follows.  
a)  Other waste sources  
       Bulk waste from households including 
electrical equipment, construction and 
demolition waste, garden waste etc. are also 

disposed to the dumpsites and their quantity 
need to be investigated and quantified.  Waste 
from large institutions such as public and 
private offices need to be investigated and 
quantified.  Bulk sources can be specifically 
targeted for follow-up survey.  
b)  Estimation Methods - Generation  
       This is the first survey to estimate the 
waste generation through the field surveys of 
each category of waste.  Major sources are 
from households and commercial activities.   
       Increasing the coverage of sub-areas 
surveyed can refine estimate of household 
waste generation.  For commercial wastes and 
industrial wastes from small and medium-
scale sources, number of entities and their 
unit waste generation rates based on the 
entities surveyed in each category were used 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


Ryiadh Abood Yasir  et al. Marsh Bulletin  7(1)(2012)69-101  
 

98 

to estimate waste quantity of waste 
generation.   
       Accuracy of these unit waste generation 
rates can be refined by targeting the major        
categories with higher volume (high number 
of entities as well as high generation rates) in       
the follow-up surveys.  For example, unit 
waste generation rates for mills, slaughter 
house, chicken raising, groceries, barbecue 
restaurants, etc. can be targeted and if 
necessary further  sub-categorized.    
       Other methods are also available to 
estimate quantity of commercial and small 
and medium-scale industrial waste based on 
number of employees, production rate, 
turnover etc.  
       Combination of estimation methods can 
also be used to improve accuracy, for 
example within the commercial waste 
category, if data on production rates of mills 
or number of chickens raised or processed 
become available they can be used for more 
accurate estimation.  
 c)  Estimation Methods - Disposal  
       There is no equipment for quantifying the 
amount of waste disposed at the dumpsites 
and is based on the number of vehicles 
transporting the waste and their capacity.  
Accurate record keeping and data analysis of 
wastes dumped will be necessary to improve 
the estimation of waste disposed.  
    Weighbridge could be installed in the 
future as part of upgrading the  dumpsites and 
will provide accurate estimate of waste 
disposed.  
d)  Frequency of survey  
       Frequency of survey needs to be 
increased throughout the year for targeted 
sources.  
      Notwithstanding the above, this survey 
has established a database of waste generation 
and disposal in  the nine cities and towns 
surveyed that can be utilized to strengthen 

solid waste management in the  region.  
  
RECOMMENDATIONS  
To improve the solid waste management 
database  
Data and information necessary to improve 
solid waste management in the cities and 
towns of  
southern governorates and the capacity for 
data collection has been lacking.  This survey 
was the first to address such gaps in these 
governorates.  Following are recommended to 
improve and update the database developed.    
   
  a)  Survey on household waste 
characterization was carried-out during June-
September, which is dry season and similar 
survey is recommended to be carried-out 
during wet season. Generally, during winter 
months, an increase in the amounts of tins, 
plastics, paper and a decrease in organic 
waste owing to the decrease in fresh food and 
vegetables in Iraq are expected.  
  b)  Iraq is undergoing stabilization and there 
are several social and economical changes 
taking place, which also affect solid waste 
generation and its management.  For example, 
current household sizes are affected by 
displaced people due to the security/social 
situation and they are expected to stabilize in 
the future.  This in-turn affects solid waste 
generation in addition to the effect of 
economical/lifestyle changes in the future.  
Regular surveys need to be   scheduled and 
implemented to follow-up with the changes in 
solid waste generation rates and  their 
characteristics.  
  c)  Composition of household waste from 
Missan governorate showed higher 
percentage of  
      _miscellaneous incombustible_ materials 
than that found in the other cities and towns.   
Future surveys need to determine the cause of 
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this.  
  d)  Further investigation on commercial 
wastes, industrial wastes and clinical wastes 
need to be  
      carried-out to strengthen the database. 
Future survey can target those types of 
activities with  
      high number as well as high unit waste 
generation rates to refine the estimate of 
waste  generation.  
  e)  Moisture content and calorific value of 
municipal waste need to be investigated to 
facilitate evaluation of technologies for 
treatment and disposal.  
   f)  Data base on sources, quantity and 
disposal practices of hazardous waste need to 
be established.  
  g)  By implementing regular surveys like 
this survey, institutional capacity to plan, 
collect, analyze and utilize data need to 
established locally.  
To improve the solid waste management  
a- Integrated solid waste management : There 
is an on-going project to establish National 
Solid  Waste Master Plan for Iraq and will 
provide national framework for the 
management of solid waste including 
necessary legislations and regulations.  
Within that framework solid waste 
management plans for regions/cities needs to 
be established.  Establishing and strengthe-
ning of  solid waste database will help 
preparation of these plans for the surveyed 
areas.  
b- Pilot Projects: Actions should be 
concentrated on ways of establishing systems 
to collect and manage solid waste, specific to 
each type of area-urban, semi-urban and rural. 
These systems should be harmonized with 
other management of other types of waste, 
such as agricultural residues and sewage 
sludge, with a review to reuse, or recycle 
wastes in the form of compost or energy.  As 

part of the action, pilot projects can be carried 
out, both to demonstrate the positive 
economic result and gain experience in the 
operation and maintenance of such system 
locally.  
 c- Improvement of Facilities :  Existing 
facilities and equipment, which are worn-out 
or are   inadequate, need to be replaced or 
augmented in the short-term.   This also 
includes improvements to existing final 
disposal sites.  
d- Increasing Public awareness and 
participation:  Campaigns to educate and 
encourage public on the need to improve 
solid waste management through their 
participation to introduce best practices  to 
conserve resources through reduction, reuse 
and recycling and to dispose waste to protect 
public  health and environment need to be 
carried regularly.  Radio, TV, newspaper and 
other activities  targeting school children and 
women is necessary.  
e- Hazardous waste: : Systems for hazardous 
waste collection, treatment and disposal 
including  regulatory mechanisms need to be 
established.  
f- Institutional capacity: : Institutional 
capacity for solid waste management needs to 
be strengthened to enforce regulations and to 
manage the facilities.   
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  الخلاصة
 الجنوبیة من العراق لتحدید استهدفت هذه الدراسة اجراء مسح میداني حول ادارة المخلفات الصلبة في المحافظات  

:  وهي )في ذي قار والبصرة ومیسان( هذا المسح تسعة مدن طبیعة ومواصفات هذه المواد وكیفیة ادارتها وقد شمل
والمیمونة واجریت الدراسة في زبیر والدیر ومركز العمارة وقلعة صالح الناصریة وسوق الشیوخ والنصر ومركز البصرة وال

ؤولین سخلال استمارة استبیانیة وكذلك اجراء مقابلات مع المجمعت المعلومات من . 2007حزیران الى ایلول عام 
لمتوسطة والمخلفات وزیادة المواقع وشملت القیاسات مخلفات المنازل والانشطة التجاریة والمعامل الصغیرة واالرسمین 

 الضروریة لتحسین خدمات وادارة المخلفات الصحیة والمصانع الكبیرة وحضرت قاعدة بیانات لها وتم تقدیم التوصیات
  .الصلبة في جنوب العراق
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