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Background

In April 2006, UNEP launched an extension to its initial project titled _Support for the
Environmental Management of the Iragi Marshlands._ The project extension (Phase I1-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 Medting on data gaps needed to support suitable
environmental management of the Iragi 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 peaform 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
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these cities and towns are as shown in Table

(1).

Information Collection on Current Solid
Waste M anagement 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 sour ces

Urbanized area, population, number of
households, number of commercial,
ingtitutional, 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 ingtitution responsible for collection and
disposal, methods for collection/ transport/

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

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 = ko? p (1-p)/e2

Where:
p= value of the proportion in the population,

e = the acceptable error and ko= 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%.

71

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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( SOLID WASTE MANAGEMENT SURVEY IN THE SOUTHERN GOVERNORATES )

+ v
hi-Qar Governorate Basrah Governorate
1. Al-MNassiriyah 4. Basrah Central
2. Bug Al-Shuyuk 5. Al-Zubayr
3. and Al-Nasr 5. Al-Deyr

asrah Governorate
7. Ammara Central
8. Qalat Al-Salih
9. Al-Maymuna

4—6; Information Collection on Current Solid Waste Management Practices )

¥

I‘E_arn'sd-ouf throwgh interviews wusing questionnaires and by field obsernvation

~

Information on Waste generation sources
{popwlatiornshouseholds, commercial, institutional, industrial and clinical entities and
wrban land wuse)

Information on Waste Collection and Transport
{institution responsible, method and frequency of collection, recovery of valuables, and
aguipment used)

Information on Waste Disposal
{method and location of final disposal, waste guantity and equipment used)

Information on collection, transport and disposal of other wasfe categoires
{Construction and demolition waste. sanitation facilities, hazardous household waste,
k&a’ectn‘cai appliances and war related debris) .

—
—‘3. Solid Waste Chara;:tarization Survey )

~

Howusehold wasfe generation rate and characteristics

Data obtained through sample collecfion. measurement and analysis
- stratified random sampling of high-income, middle-income and low-income households
- total number of samples sef to 100 in each city/town to achieve 90-95%

confidence fevel and within 10% error fevel

- measurement for a consecufive period of seven days during June- September 2007
(summer season)

- waste characterized inta seven categories (organic, plastics, metal. glass, paper
cardboard, textiles, miscelfaneous incombustibles) based on mixed sample of each
income group daily

- Average waste density determined for each income group daily

A

~

Commercial, industrial and clinical wasfe generation rate

Data obftained through coffecting statistics, wvisiting fdentified wunits for each category and
abtaining information as follows:

Commercial waste: type and number of entities, number of employees and wasfe
generation rate

Industrial waste: type and number of industries, location, number of employees and
wasfe generation rate

Clinical waste: number of hospitals, clinics and health centers, number of employesas,
number of beds and waste generation rafte

s

Figurel Outline of Solid Waste M anagement Survey in the Southern Governorates
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Table 1 Basic Data on Surveved Areas

73

Administ-
; Area, : MNo. of No. of No. of
SUYSEANED e km? ROpIND Households Institutions Industries
Level

Thi-Qar Governorate 12,900 1,616,200 N/A
Al-Nassiriya Marka 57 325,000 35,000 325 7
Suq Al-Shuyuk Kada 1 97,500 10,100 50
Al-Nasr Nahia 7 33,500 3,580 36 —-

Basrah govemorate 19,070 1,907,308 N/A
Basrah Central Marka 165 802,600 57,600 950 16
Al-Zubayr Kada 25 168,500 19,700 130 -
Al-Deyr Nahia 6 25,500 2610 a8 -

Missan Governorate 16,072 824,100 N/A
Ammara Central Marka 52 345,450 37,500 465 8
Qal'at Salih Kada 10.5 26,850 3,675 34 -~
Al-Maymuna Kada 55 13,400 1,650 28 -

Note: Data on area is based on the land use master plan. Population is estimate for year 2007 based on the census dala of 1997

with net annual growth rate of 3.78%. Data on number of households were from municipality/local council. N/A - Not available.

ah((Bn Conm

Thi-Qar Governorate

1. Al-Nassinyah
2. Sug Al-Shuyuk
3. Al-Nasr

Basrah Governorate

4. Basrah Central
5. Al-Zubayr
6. Al-Deyr

Missan Governorate

7. Ammara Central
8. Qal'at Al-Salih
9. Al-Maymuna

Figure (2) Location M ap of Surveyed Town and Cities
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HOUSEHOLD WASTE GENERATION AND CHARACTERIZATION

For each city/town

to achieve required confidence leveal (80-95%) and emor level (within 10%:)

C Determine total number of samples {100) for each city/town )

i)

Distribute total number of samples into each income category
based on data on ratio of households in each category

D)

Identify high-income Identify middle-income
area for sampling area for samplmg

identify low-income area
for samplmg

Select ram::loml:,.r
required number of

househulds

Select r.'aln(:lc:ml},.r
required number of

Select randoml:,.r
required number of

households
|

households
|

¥

Repeat for seven days

4 —— T
e Distribute plastic bags to selected households )

Collect and weigh
samples of each
household and record
the number of occupants

household and record
the number of occupants

Collect and weigh
samples of each

Collect and weigh
samples of sach
household and record
the number of occupants

Mix the samples and
measure waste density

Mix the samples and Mix the samples and
measure waste density measure waste density

¢ Sort the representative_\l
sample into following
components

o i

Plastics

Matal

Glass

Paper / card board

Rubber

Taxtilas

Miscellaneous combustibles
{Mjscallaneous incombustihl_lﬁs}

EH@M AN N

"rSort the raprasanuative‘\
sampla into following
componants

1. Organics

2. Plastics

3. Metal

4, Glass

5. Paper { card board

5. Rubbear

7. Textiles

5. Miscellaneous combustibles
IE.\Miscdlaneuus ir\cumbustible_i)

r"’Scrt the represantativa;\

sample into following
componeants

1. Crganics

2. Plastics

3. Metal

4, Glass

5. Paper ! card board

5. Rubber

7. Textiles

8. Miscellaneous combustibles

QK_Miscellaneous inoombustiblEj‘

Weigh each component
and calculate the

.

Weigh each componant
and calculate the

percenitage

. S

percentage

N S/

Weigh each component
and calculate the

percentage

S A

T

]

Table (2) Sample Size Determination

Figure (3):Household waste generation and characterization methodology

85 % 208 52
90 % 271 68
95 % 385 o7
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Survey Area High-income Middle-income Low-income Total Number
Sub-area Sub-area Sub-area of samples
Thi-Qar Governorate
Al-Edara Al-Mahlya Arido Al-Mensuria
Al-Nassiriya 20 samples 45 samples 45 samples 110
(17%) (42%) (41%)
Al-Zhraa Al-Esmayeeylya Al-Hassen Al-Askri
Sug Al-Shuyuk 20 samples 35 samples 55 samples 110
(16%) (36%) (48%)
Al-Meshrooa Al-Sader 1 Al-Hakeem
Al-Nasr 18 samples 45 samples 45 samples 108
(15%) (40%) {45%)
Basrah governorate
Al-Abassieya Al-Muwfekeya Al-Jumhuriya
Basrah Cenftral 25 samples 46 samples 45 samples 116
(22%) (37%) (41%)
Al-Mualmeen Al-Jumhuriya Al-Usra
Al-Zubayr 20samples 45 samples 50 samples 115
(15%) (35%) (50%)
Al-Zuhoor Al-Zhraa Al-Kzeya
Al-Deyr 17 samples 40 samples 45 samples 102
(16%) (40%) (44%)
Missan Governorate
Awasha Al-Husseien Al-Jedeyed Al-Hassaen Al-Askri
Ammara Central 25 samples 50 samples 40 samples 115
(24%) (37%) (39%)
Al-Uruba Al-Zehraa Al-Husseyneya
Qal'at Salih 21 samples 40 samples 50 samples 111
(20%) (35%) (45%)
Al-Zhraa Al-Sedreyen Al-Kassem
Al-Maymuna 20 samples 40 samples 50 samples 110
(19%) (32%) (49%)
Grand total 987

Note: Percentages shown in brackels are % of households of the respective income-level in the Survey Area.

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

bottles, broken glass, ceramics, ..etc.

5. Paper and cardboard: al kind of waste
paper, newspapers, and cardboard.

6. Rubber:

7. Textiles and Rugs: all textiles, synthetics,
wood, leather

8. Miscellaneous combustibles

9. Miscellaneous incombustibles

were hand-sorted into the following After sorting, weight of each
individual components. component was measured and the percentage
1 Organic  (putrescible) materials.  of each component was calculated.
including all wastes from preparation, Current solid waste management
cooking, and serving food. practices

2.Plastics:. all varieties

3. Metds. Tins, cans and metal: ferrous and
non-ferrous

4. Glass: non-returnable bottles, soft drink

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
Transport
Various types of collection services are now
used and the most common municipal
collection systems are curb, aley and
backyard collection. The collection service
provided to large apartment buildings,
residential  complexes, commercial and
ingtitutional activities typically is centered
on the use of large movable and stationary
containers. There ae 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

Waste  Collection 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
Qa_at Al-Sadlih. 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 centra
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 a an
alarming rate. Their manifestation in large
city like Al-Basrah and Al-Nassiriya has
reached such serious proportions that they
caled 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 dumpsin
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
digtricts and sub-districts were served by
sanitary landfills and solid waste used to be
hauled for disposal in these authorized
sitesS, 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 lotsin various districts.
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Generally collected and transferred to fill
low-lying areas nearby and the equipment

electrical available

institutional

Other Waste Sectors

In addition to the waste generated by

households

the

including

is inadequate equipment for the purpose

resulting

appliances, commercial and

in heaps of construction and

the

municipality also manages the following

entities managed by municipality,
waste sectors as follows.

demolition

waste in open lands.
b) Sludge from sanitation facilities

a) Construction and demolition waste
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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 al cities and towns,
equipment to collect and treatment facilities
are inadequate.
¢) 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
Centrad and Ammara Centra, 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 isshown 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 Suqg Al-Shuyuk and 223
kg/m3 a 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
congtituents. 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% ¢ specially 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.
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Table 5 Household Waste Generation Eates

Household wasie generation rate Per Capita Household Waste Generation Rate
kgf{household day) kg'{person.day)
High- hiddl Lo High- Ml Lonae
Survey Arsas : an : % 3 b . = y
income income income Imcome income income
Thi-llar Goemorate
Al-Massinya a8 43 3 058 047 038
Sug Al-Shuyuk a4 40 3.8 044 040 043
Al-Masr 5.0 42 38 060 .58 042
Basrah governorsite
Basrah Central 34 30 3.3 0.55 D42 0.53
Al-Fubayr 54 33 4.0 048 055 0.52
Al-Deyr 3.5 33 3.5 0.33 043 0.40
Missan Govermnorate
Ammara Central g2 5.8 5.1 0.83 0.E4 0.58
Qal'at Al-Salih a7 41 34 058 0.E3 041
Al-hayrmuna 4.2 4.1 3.4 058 045 042
ernge 43 40 a7 055 o5 045
{Three govermorates)

Note: For each income-level anveyed, genararion rates weare averaged arithmetically over seven diys
meanirement for each howsehold and median values were calculated for the set of households.

B.O 5]
[ High-=income
T.0 B Middle-income
i =
a0 0O Lowe-Encome

4.0

o

Housahold Waste Generaton, kg(housenod . day)

g® L af IR
AN S T e

i
i

Figure 13  Household Waste Generation Rates
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Figure 14 Per Capita Household Waste Generation Rates
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Figure 15 Density of Household Wastes
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Table 6 Estimared Ouantity of Household Waste Generation

Per Capita
Household Waste ; Houwseshold Waste Generation,
. g . Population
Survey Areas Generation Rate, Ton/d
kg!{person_d)
High | Mid Low High Mid Low | High Mid Lo Tatal
Thi-Qar Govemorate
Al-Nassirya 0.58 D47 | 038 | 53675 | 144,635 | 126,600 3.1 58.0 43.1 147
Sug Al-Shuyuk D44 D45 | D43 [ 15130 34,580 47,730 6.7 168 | 205 44
Al-Nasr 0.60 D58 | D42 4,500 13,450 15,150 21 7.5 6.4 7
Basrah governorate
Basrah Central 0.55 042 | 053 | 206900 | 285000 | 344500 | 4838 | 1197 | 1654 393
Al-Zubayr 0.4E 055 | ps2 | 31,350 54,250 2,550 14.4 208 | 434 ar
Al-Deyr 0.33 043 | 0.ag 4,400 o,754 11,350 1.5 4.2 45 10
Mizssan Governorate
Ammara Ceniral 0.63 064 | D5 77650 | 136500 | 130,750 4.4 316 77 223
Cial'at A-5alh 0.58 053 | D41 5,300 9,750 12,750 3.1 52 5.2 14
Al-Maymuna 0.58 D46 | D42 2,500 4,300 &,600 5 0 23 g
Note: Total waste generation is rounded 1o the nearest iowd
Table 7 Density of Household Waste
Surveyiiegs —— A‘u‘E.agEr Howsehold Waste Density, ko'mi =
High-incomse Middle-income Low-income Average
Thi-Qar Govemorate
Al-Massinya 287 239 271 2684
Sug AFShuyuk 331 318 324 325
Af-MNasr 228 200 X 224
Basrah governorate
Basrah Central 253 233 315 BT
Al-Fubayr 320 273 B 1| 258
A-Dheyr 264 2249 268 254
Miszan Govermnorats
Ammara Central 245 243 273 237
Qialat Al-Salih 234 2I7 238 233
Al-blaymna 300 287 53 273
Median 287 243 271 -
Standard Deviation v 30 s -

Note: Average density values were obtmined by averaging results of density measuremenis for seven
consecufive days af the household waste collectad in each come-level #1 — Simple average across
income levels.
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Table 8 Average Composition of High-income Household Waste

Percentage (by weight)
Sursey Areas = ; MisE. Misi.
Organic | Plaste Metal zlass Paper | Rubber | Textlle LS s

Thi-Oar Govemorate

Al-Massirya B8.2% 2.1% 5.1% 4 5% A.0% 00% | 3.2% 0.6% 5.3%

Sug A-Shuyuk 74.3% 4.4% 4.5% 15% 3.7% 0% | 2.9% 1.4% 5.2%

Al-Masr 52.2% 7.3% 4.4% 4.4% 4.1% 0.0% | 4.1% 1.5% 5.8%
Basrah governorats

Basrzh Central 53 5% 2.0% 3.2% T.8% 5.3% 1.2% | 31% 21% 2.8%

Al-Fubhayr 85.2% 34% 5.2% 6.0 1.3% 04% | 49% 1.0% 10.6%

Al-Deyr 83.7% 4.6% 4.3% 3.6% 5.0% 18% | 23% 2 5% 10.2%

Missan Governorate

Ammara Central 4E8.1% 5.7% 4.6% 4.3% 4.5% 1.0% | 5.1% 0.5% 28.0%

Cafat Al-Zalih T0.7% 8.0% 2.8% 4 2% 3.0% 04% | 1.7% 1.7% 3.6%
Al-Maymuna 40 5% 0.8% 5.1% 5.6% 3.8% 0.5% | 26% 1.6% 21.2%
Croerall
Auerage 02 5% 6.3% 4 4% 5.0%: 4T% 06% | 34% 14% 11.5%
Mlacdmuni 74.3% 2.1% 5.2% 7.8% 3.8% 1.8% | 5.1% 2.5% 28.0%
Mlimdnnum 48 1% 3.4% 2.0% 3.5% 3.0% 0.0% [ 1.7% 0.5% 5.2%
Standard Deviation 2.4% 2 % 0.8% 1.4% 1.3% 06% | 1.1% 0.7% 7.5%

Table 9 Average Composition of Middle-income Household Waste

Pencentage (by weight)
Sty e organe | Piaste | Metsl | Glass | caper | muoper | Teae | MBS | MBS
Comb, Irecoimibe
Thi-Lar Gosemerate
Al-MNassirya B5.4% 11.0%: 4 5% 4 5% 5.1% 0.0% | 2.68% 0.6%: 0. 1%
Sug Al-Shuyuk 7. 3% 3.3% 3.3% 2.6% 2.2%: 0.0% | 2.5% 0.Bo% 7.4%
Al-Masr 70.2% 2.8%: 3.1% 2.8% 3.5% 0.2% | 3.0% 1.0%: 0.8%
Basrah governorate
Basrah Central TO.0% 5.3% 4.3% 3.4% 3.5% 04% | 2.6% 1.4% 2036
Al-Fubayr B84.0% 5.4% 2% 3.3% 3.2% 0.8% | 4.2% 1.0% 16.0%
Al-Deyr 60.9% 6.4% 3.5% 4. 5% 5.3% 0.9% | 4.3% 1.7% 12.4%

Missan Governorate

Ammara Central 40.6% | 48% 4.5% 4.4% 5.2% 1.5% | 3.3% 0.8% 32.8%

Qalat Al-Salih 82.0% 6.0% 2.5% 4% 3.8% 0.0% | 2.5% 0.8% 18.1%

Al-haymuna 43.8% 0.5% 4.2% 5.2% 5.3%: 1.1% | 4.0% 1.8% 23.0%
Creerall
Average 082.8% 8.5% 3.6% 3.5% 4.1% 0.5% [ 3.3% 1.1% 14.5%
Maimum T7.3% | 11.0% 4.5% 5.2% 5.3% 1.5% | 4.3% 1.8% 3A2.8%
Mininnum 46, 6% 3.3% 2.0% 2.5% 2.2% 0.0% | 2.6% 0.5% 8.1%
Szandand Deviation 0,55 2.4% 0.5% 0.5% 1.1%: 05% | 0.7% 0.4% 2.5%
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Table 10 Average Composition of Low-income Household Waste

Pemeantage (by weight)

Swureey Areas = . ) . . F Misc. MisC:
Girganic Plastic Meta Flass Saper Aubber | Textle Gl R

Thi-llar Gowemorate

Al-Massinya 74.0% 4.3% 5 2% 5.5% 5.5% 0.09% | 2.5% 0.0%: 2.7%

S Al-Shiryuk T3.8% 4 7% 2.0% 24% 3.0% 0.0% [ 1.5% 0.6% 005

Al-Masr 88.1% | 11.7% 3.0% 2.5% 27% 0.0% | 25% 1.0% 0i.6%
Basrah governorate

Bazrah Cantral 71.0% 5.2% 3.2% 4.8% 2 50 04% | 24% 1. 8% 10.2%

Al-Zubayr 36.6% 3.5% 4 1% 1.59% 1% 0.6% | 8.5% 1.3% AT 4%

Al-Deyr 5E.6% 8.0% 3.1% 3.5% 5.7% 1.2% | 5.3% 1.7%: 14.5%

Miszan Govemnorate

Ammara Central 0.5% 3.8% 2.9% 4.1% 4.8% 1.0% | 4.1% 0.8% 37.7%

Ciafat Al-Salih 55.5% 4.7% 2% 2.5% 20% 0.2% | 1.6% 1.0% 20.6%

Al-Maymuna 42.8% 8.2% 4.1% 2.8% 5.3% 0.8% | 38% 1.7% 30.5%
Crerall
Awerage 57.5% 8.4% 3.2% 2.5% 3.8% 05% | 3T% 1.1% 18.0%
Masimum T40% | 11.7T% 52% 5. 5% 5.7% 1.2% | B5% 1.8% I7.T%
Mimimum 36.6% 3.8% 2% 1.8% 25% 0.0% | 1.6% 0.0% 2.7
Standard Deviation 15.0% 28% 0.9% 1.2% 1.3% 0.5% | 22% 6% 13.8%

Tahle 11 Summary of Averaze Compositon of Household Waste by Income-level

Percentage (by weight)
M‘E?NEEE‘ {:-rgani: Plastic etal Glass 2apsr Aubber Texllle Cr':ll:.li Irr:.:.'!lf:b
| High-income
Thi-Car 08.6% 7 .0% 4.7% 4.1% 4.0% 0.0% | 34% 1.1% 5.4%
Basrah 02.5% 58% 4 2% 5.8% £.8% 1.1% | 3.7% 1.8% 9.5%
Missan 55.5% 0.2% 4 2% 4 5% 4 8% 0.0% | 32% 1.3%: 18.3%
Average 02.6% g.3% 4 4% 5.0% 4. 7% 0.5% | 3.4% 1.4% 11.5%
Middie-income
Thi-Car 71.0% 8.0% 3. 7% 24% 3.6% 0.1% | 28% % f.7%
Basrah 05.0% 5.7% 3.5% 3T% 4.0% 0.7% [ A7% 1.4% 12.5%
Missan 52.5% 5.9% 3.7% 4 % 4 8% 0.8% | 34% 1.2% 24 6%
Average 82.8% £.5% 3.5% 3.5% 4£.1% 0.5% [ 33% 1.1% 14.6%
Low-income
Thi-Car T2.4% F.5% 365 4.0% 3% 0.0% | 24% (L5%: G.4%
Basrah 54.7% B.7% 4% 24% 8% Q7% | 54% 1.6% 20.7%
Miszan 47 4% 5.8% 3.0% 31% £3% 0% | 3.2% 1.2% 32 5%
Average 57.8% B.4% 3.3% 3.5% 3.8% 0.5% [ 37% 1.1% 18 3%
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Figure 15 Average Composition of Household Waste

Comparison with Reported Results for
Irag 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 Irag 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 ether 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-Ngjaf 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/(capitaday) 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 Syriain 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 dudge 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

87

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.
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Table 11 Per Capita Household Waste Generation Eate Eeported for Iraq and in the Begion

Per Capita
City Genemgm WEEE e W.ast._e Raf.
ity Rate, Densn;,l Population generation, fear iy
kg/(person day) kig'm tondday
T
1. Baghdad 070 445 halA 1578 E]
2. Al-Mussel 0.5 280 73 = eF]
3. Kirkuk FET) 460 HiA 1908 4
4. AlNaar 042 473 RA 2004 5
5 AlFallua 0.3z 483 A 2005 20
8. Al-Nassirya DAs 2605 325,000 47 2007
7. Sug AFShuyuk 045 g o7 600 E] 2007
8. AlMasr 051" T 33,500 7 2007 Yy
B, Basmeh Genral i T B0Z.600 ] 2007 &
10. Al-Zubayr [ R 168,500 BT 2007 E
11 AFDeyr o e 26 500 10 2007 z
12. Ammara Central n.ag™ T 245,450 20 2007 =
13. Qlal'at Aoahin nEo i 26,800 4 2007
4. Al-Maymuna nasy 27 13,400 6 2007
REGICH
15. Cair, Egypi 0.81 MR £,253,000 5,074 1988 15
16. Tehran, Iran 0.E5 Fie 5,700,000 5,620 1901 16
17._Amman, Jordan 0.0 143434 140,000 B33 1883 17
18. Syna 020 T20-300 | 14.000,000 3,000 [ 15
18. Damascus, A
Syria 0.20- 0.24 4,000,000 200 —1,300 g o
20 Yemen 0.30 - 0.60 180-330 | 15,000,000 MIA 1903 13
Note:  NA indicates information not available. #] — Gross average household waste generation rate.

#1 — Simple average of waste density measurement of high, middle and low-income household
wastes. It is not clear whether the per capita generation rates in the literature is Ilimited o
household wasie or is an overall average ncluding commercial instifufional and small-scale

ECTTVITTES.

Table 13 Waste Generation of Large Industries in Al Nassiriva

Viaste
Mo of Generation
Mame of Industry Type of Waste e Rate. Remarks
{Ton‘month)
Ur Indusfrial General Company
a) Wooden pulley Excelsicr and Currently nenning at 20%
factory discarded woodsan 150 oot capacity and at il capacity,
rmaterial : waste generation esbimate
is 1.000 kg'd
b} Cable faciony Waste cables and - ooo 0.0z Waste is either being sold
retal cuttings . i of reused.
b} Aluminum faciory Aluminum scrap and 2000 Currently at 20% actual
sludge % capacity
Thi-Car Refinery Sledge from ail tanks, Bsn 15 Benefits from selffing and
grease sto. reuse
Al-Asedi Asphalt Tar r
Factory ih D04
Al-Zahra Salt Faciory | Sediment 5 oo For production rate of 2
i ton‘day
Al-Mazzmiya Testile Sludge and cuttings 5500 0.0 Running at 10% capacity
Faciory eic. =" 1 {00033} kglempJid
Thermal Electnic = (001 190 kg M
Power Station it et g ' Ry
Thi-Car Brick Factory Broken bricks, sludge, 2
ash =
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Estate, Basrah

Total no Mo. of Awerage Wasts _jlf.g':tf:d

Marme of Industry o ur"r_-.'. units Generation Rate. - alion

B visited kgyfunitd) s

tonid
1) Medium-sized carpentry workshop 75 1 0 4.5
2} Large-simed carpeniry workshop 50 1 300 15
3 Fumaces manufaciunng industies 1 1 il 0.1
4]  Nylons and hoses production L] 1 100 0.8
5]  Hoses production [i] 1 35 0.2
8) Jusce production indusines 12 3 oy 1.2
71 Car exhaust production mdustny 3 1 00 0.8
2]  Flour production industries 14 2 aa0 2.2
9]  Rubber production industries i i 100 1
10] Al-Meji=hieya electnic power sigton 1 1 4] 0.1
11} Salt preduction induwstry 8 1 12 01
12} Cement bocks production industry 8 3 4 0B
13} Cement boards production industry 2 1 T -
14} Tile producion industry 15 2 40 0.8
15} Aluminum produsction 2 i 15 -

18) Black smith 4 1 =] 0.3
TOTAL 207 22 e

Note: #1 — Estimate rounded fo the nearest fon/'day. Waste generaiion is estimated based on the average

rate of generation of industrias visited during the survey.

Table 15 Waste Generation in Large-scale Industries and in Al-Ammara

Waste
Mame of Industry Type of Waste '=n:1||:-T o e Remarks
[Tondday)

Al-Muatesem industry for . i s .

table oil production Resdual od 1,200 007 | WA
Al-Ammara tar indusiry Tar 25 075 | WA
AlAmmara brick industry | Broken bricks, sluedge. E

it 50 G | WA

Missan factory for food - 4 4 I

kb Organic (food waste) 50 002 | MA
Fliour production industny Husks, millings etc. 15 08 | Na
i e i Flastic chips aft. NeA N | Nt funcsioning
Miszan dainy products Crganic slidge MA NEA | Nod funclioning
Mizsan pulp and paper o
gicksady Sludge A AA | Not funciioning

TOTAL g

Note: #1 — Estimare rounded 1o the nearest fon/day.

89

Table 16 shows the summary of the number of large-scale industries and their estimate of
waste generation.

Tahle 16 Waste Generation in Large-scale Industries

Estimatad Waste Generation,

Ares Mo of Industries z

Ton/d
1. Thilar T 26
2. Basrah (AlHamdan indusirial Estste) 18 s
3. Missan 8 ]
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b) Small and M edium-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 a 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 tota
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.

Table 17 Tvpe of Small and Medinm Scale Indusiries and Their Waste Generation

Mumber of Uinits
g -] .hr -
Y. . 3 5 || & 5 & - gz | 3| %8
Type of industrial Acthity i = £ iy = [y : ,f_f w £
3 2 * = " 3 £ < &
1 o =L = a € < ‘f_’ =
2 @ & 3 s
1. Car tin smith 300 14 2 150 50 20 100 i0 3
2. Exhaust repair 50 - - 50 - - 50 5 4
3. Spare parts shop 40 16 10 50 10 5 a0 B 4
4. Car painfing 45 [i] B 100 50 - 20 - -
5. Car seat refumishing 15 - - 50 - 10 -
G, Whed balancs [ - - i) - - 15 -
7. Radistor repair 50 £ 3 100 40 - 40 -
8.  Car mechanic 300 - - 400 2 4 50 5 3
8.  Pumciure repair 70 12 10 125 40 10 a0 ] [&]
10, Cafetens 25 =] 7 50 2 - 20 - -
11. Constructive material shop 2 g 4 50 20 5 25 5 1]
12 Carcass repair (Car body) 30 T 5 100 50 - 15 - -
13. Turner 30 5 B BOD B - 40 3 1
14, Car dass repair 15 - - 30 - - G - -
15. Car Lathe - - 100 - o -
18. Dwoor & windows tin smith - - 40 - 3 -
17. Press shop - - - 5 - - -
18. Door tin smith - - - - 20 - -
18, Tim smith - - - 5 - - -
20, Garage - - - 25 - -
21. Carpentry factory - - - 3 - - -
22 {Car Electrician - - - - I 30 -
23. Chopping cars - - - - - 15 -
24, Blacksmith = = - = z 5 25 z :
Total numiber of Industrial Linits 287 3 &1 1,550 A58 54 581 44 26
Total number of units sunveyed 30 13 £l ar 30 £ 41 10 3
Estimated Waste Generation
Rate. ton/d 5.2 07| 03 235 25 03 48 0z 0.1
Nodz: "-" indicates absence of such mdusiry. £l — Theve is no specific industrial site and these

imdustries ave scattered in the main market areq of the town.
#1 — Waste gemeration is estimated based on the average waste generation of industries visited
muliplied by the mmbar of such indusioy and rounded fo the nearest hindred.
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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,
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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 usualy not
controllable. The lack of sensitization or
sometimes the carelessness of some
industrialiss has also contributed to the

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

transportation, treatment or dumping of current anarchy of the  situation.
Table 18 Unit Waste Generation Rate of 3mall and Aledinm Industries
Uit Waste generation rate,
kp{umit dary)
m . " g
Type of industrial Activity E 2 | . = T 7 g |[Bm | =8 = %
g |E¥| 5 |B8| 9| &R |EE|a%| E | §
2 of| 3 ﬁ g | 3 E®|5L| B >
T |1_,. T L8 ] I-\f o] T O af - =i
T 1.
1. Cartin smith 7.7 A5 5 13 3.8 7.5 8.2 10 2 a1
2. Exhaust repair 14.3 i -| 173 13 7.5 | 20
3. Spare paris shop 27 23 1 28 0.8 1.3 i 1 1 1.5
4. Gar painting 55 i Qg 28 3.3 - 4 - 3.2
5. Car seat refumishing 02 5 = 8.5 - = 1.3 = - |
G.  Wheel batance 1 - - 2.5 - 1 - - i
7. Radiaor repair 17.5 23 15 ] 275 8 -| 145 - 16.1
8. Car mechanic i - - 73 1.4 348 73 25 25 4.4
9.  Puncturs repair M| 185 14 | 303 | 225 11 3.7 4 4.3 15
10. Cafeteria 35 25 1.8 g 3 - 3.5 - 28
11. Constructve matenal shop 113 | 133 | 125 g3 1.6 5 p 3] 1 i 5.8
12. Carcass repair {Car body) 167 15 4 | 332 8.7 - | 10.7 - 128
13. Tumer 16.7 1.8 4 24 1.8 - 15 1.5 i 8.2
14, Carclass repair 20 - -| 177 - - 72 - 15.0
15. Car Lathe - - - 5.3 - - 25 - 152
16. DChoor & windows tin smith - - - 25 - 10 - 17.5
17. Press shop - - 3.5 - - - 3.5
18. Dhoor tin smith - - - - 53 - - 5.2
18. Tin smith - - - 35 - - 3.5
20. Garage = : : 38 5 = 18
21. Capeniry faciony - - - T - - - 175
22, Car Blectiician - - - - 1 - - 1.0
23. Chopping cars = - = =5 - 3 E: 2.0
24. Blacksmith - - - - - 4 - 4.0
Commercial Solid Wastes 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

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

these commercial activities are related to
retailing of food such as groceries, markets,

butchers, restaurants etc.

Table 19 Commercial Activides and Their Waste Generaton

Mumber of LUnits
= T &
s -?: S g = & o - g *E
Type of Commercial Activity B & 2 & 2 & m g "E E

i ; - = i g E® a &

= é— =< g & < 20 w &

< @ & & <
1. Copying office 250 i3 2 240 25 5 a0 T T
2. Food Grocery shop 100 7a i1 130 15 25 50 14 10
3.  Barber 140 25 2 180 73 E 100 11 12
4. Sewing shop B0 11 11 B0 30 12 3z - -
5. Coffec house 20 25 g 125 = 10 B4 4 11
6. Boutigue 125 ] i 500 &0 20 55 12 2
7. Market 100 25 10 400 15 25 40 16 10
8. Bufcher 10 25 o 125 16 4 45 =] 5
9. Barbecue Restaurant a0 11 5 (5[] 10 3 20 3 4
10. Restauwranis 15 3 i BO 8 4 15 5 ]
11. Fast food Restaurant 40 20 B 120 25 g 35 js] 7
12. Carpenter 40 22 12 130 50 20 15 11 B
13. Blachsmith 70 25 18 100 24 10 20 - 4
14. Slawghter house 1 1 1 3 1 1 1 1 -
165 NGl 4 3 1 7 1 - 3 - -
18. Pastry shop a0 20 E ) 15 2 El] 3 3
17, Juice and soft drink shop 15 13 5 50 10 3 18 5 5
18. Matiresses and pillows refilling

Shop 20 g {5 30 - - - - -

18, Constructive material shops 150 - o BO 25 15 25 0 4
20. Shoe repair shop a5 15 [ 25 35 2 17 - -
21. Phamacy B0 T 8 115 12 10 a0 5 7
22 Chnic 180 13 g - &0 8 - - -
23. Medical analysis lab 20 3 3 50 2 - 15 - 4
24. Glass shop 40 12 = ] 12 = 28 ] 3
25. Herbad shop 70 4 4 100 - - - - -
28. Baker 15 7 5 25 12 3 12 - -
27. Chicken cleaning 5 2 1 15 3 1 4 1 1
28. Grocery 2,000 450 1 1500 250 120 200 75 100
28, Checken raising 5 3 2 - 5 - - - -
30. Electnonic supplies shop 20 - - 25 x2 ] -
31. Electronic supplies shop it ] - 100 - - -
32 erbatim 20 - - = - -
33. Shoes shop - - fii - - -
34. Fish Cleaning - - - 5 - - - - -
Total number of Commercial Entities | 3,910 268 | 4515 87T 323 | 1,040 206 213
Total mumiber of Entities sunveyed s ] B4 52 123 40 56 =] 35
Estimated Waste Generation Hate,
ton'd Rl 83 13 46 51 1.4 52 1.8 1.7

Waste generation was estmated based on the data from the commercial entifies visited dumng this
survey by nmltiplyine average waste generation per enfity and the total munber of similar entifies m

each survey area.

coild be utilized in the fisture for refining waste generation estimates.

Waste generation was estimated based on the waste generation per entity and the total
data from the commercial entities visited number of similar entities in each survey area.
during this survey by multiplying average Data on the number of employees were aso
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collected for the entities visited and could be during this survey. Mills, grocery,
utilized in the future for refining waste slaughterhouse, restaurants and barbecue
generation estimates. restaurants have high unit waste generation

Table 20 shows the average unit waste rates. Number of such units in the areas is
generation rate of each commercial activity also high except for mills.
based on the average of the entities visited

Table 20 Unir Waste Generation Eare of Commercial Activities

Unit Waste generation rate.
kgi{unit.day)
@ < B " —] m
Type of Commercial Activity _.Eh: E & 7] = = E " a E &=,
# ' 2 L 5 & E = = = g
= = z i s = |E&8| = 2 z
= f g (= 3| &
o ol =
1. Copying office 1.3 0.3 0.3 0.5 0.2 0.5 o7 0.8 1 D.&
2. Food Grocery shop 21.7 4.8 1.7 LB B.3 .8 25 1 1-1 4.7
3. Barber 0.8 0.8 0.4 1 0.6 0.5 0.8 0.8 1 o7
4. Sewing shop 0.4 0.2 =T 14 0.7 0.3 0.4 - - 0.7
5. Coffee house 0.8 0.8 0.4 0.8 0] 0.4 )] 0.5 0.5 0.8
B. Boutique 0.8 0.8 0.7 1.8 0.4 0.2 1.9 1.5 0.8 1
7. Market 18.3 2.3 Fi 34 2.8 3.8 5 3.5 2.5 5.2
8. Butcher 8.8 7.3 3.2 11 4.3 i 5.5 < 4 8.5
8. Barbecue Restaurant 325 11.3 18.5 467 5.5 15 it 5 5 16.8
10. Restaurants 375 25 16 274 73 11 35 7 13.5 20
11. Fast food Restaurant 14 4.3 B B.7 3.3 2.5 it 5 4 6.5
12. Carpenter 2.3 4.1 1:3 10.3 6.8 3.5 7.a T 28 5.1
13. Blacksmith B.5 1.7 3 1.8 T 12 2 - 1.5 3.1
14. Slauwghter house 525 250 a5 250 105 232 135 2 D| 1403
15. Mill 14.000 T10 2 50 13 124 0 8] 1865
16. Pastry shop 5.4 4.5 2 4.1 4 10 Fi 2.5 2.3 4.8
17. Juice and soft drink shop 135 13.8 1.8 24 3.3 3.8 5.5 3 e 5.5
18. Mattresses and pillows
refiling Shop 1.3 0.5 0.5 15 - - - - - 1
18. Constructive material
shops 1.7 - 0.8 0.7 0.4 0.8 1.3 1.5 0.8 1
20. Shoe repair shop 22 0.8 0.8 0.6 oz 0.3 (L] 0 o 0.g
21. Pharmacy 1.8 0.8 0.8 24 2.5 0.4 (1] 1 1-3 1.2
22, Clinic 1.5 0.8 0.a - 1.8 1.5 - - - T3
23. Medical analysis lab L] 1.8 1.8 1.8 4.5 - 25 0 0.5 2.4
24. Glass shop 7.5 B.5 B.3 7 5.7 3 5.5 4.5 2 5.3
25. Herbal shop 75 5.5 0.6 1.8 - - - - - 38
26. Baker 7.5 55 B.7 15 28 A 2 - - 4.9
27. Chicken dleaning 25 20 15 17.5 35 10 15 7 L] 16.8
28. Grocery 15.9 B.7 23.5 20.7 12.5 7.8 74 18.7 13.8 14.4
28. Chicken raising 104 2.8 20 - Ei] - - - - 34.7
30. Electronic supplies shop 15.8 - - 8.3 11.5 - 7.5 - - 0.7
31. Electronic supplies shop 4.8 - - 8.2 - 5.4
32, Verbatim 127 - - - - 2T
33. Shoes shop - - - 21 - - - 21
34. Fish Cleaning - - 5 - - - 5
Clinical Solid Wastes generation. Name and number of these

Table 21 shows summary of hospitals ingtitutions were obtained from the Health
visited and the public health centers (PHC)  Directorate of each governorate.
in the survey areas and their estimated waste
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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 a 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

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

Solid Waste Management

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 a 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 Sug-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 aong 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

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 9%

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 ingtitutions 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 ae baled and
transported to factories as raw materials.
Medical ingtitutions 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 a 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 Irag.
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/(capitaday) for high-income,
middle-income and low-income levels
respectively with maximum of 0.83
kg/(capita.day) in high-income area in
Ammara Centra 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 Suqg 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
a Al-Maymuna for all income levels.
Source and origin of this miscellaneous
incombustible waste needs to be investigated
inthe 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.

Table 21 Summary of Hospitals and Public Health Centers in and their Waste Generation

No.of | Mo of Mooy || Ao | o Giinleas: || 1o
Survey Areas General Private Specialist Drantal Fiipe | oyt ok Waste, shamerk
Hospital | Hospitals Haspital Canfre Freahy Beds kg/d b
Centre kg/d
Thi-Qar Govemnarate
AlMassinya 1 1 1 1 g 510 328 oe4
Sug Al-Shuyuk 1 o] 0 0 5 g0 175 25
AlMasr o 1] 0 0 1 3
Basrah govemorate
Basrah Central G T 1 MHI& 27 2,880 864 1.845
ALZubayr 1 1] 0 1 4 760 220 500
Al-Dayr o 1] 0 0 1 1.5
Mizsan Govemorate
Ammara Central 3 1 4] 0 ] NIA ] MNiA
Clal'at Salih 1 o L] 1] 1 B0 23 50
AlMaymuna 1 8] a o 1 TH 13 40

Note: Nid - Dara not available
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Table 22 Estimartes of Solid Waste Generation and Disposal

r} c .
o= E & =
3* " R = = s
& 8= |4 | B £ a E
Lo - ) = i =
2 . 5 gE |22 2 5 3
= 3w =3 = 3 5 i @ o =
o - 5 4 5 B B o =) -
Survey Areas B cE E B £ = c > = o i
£ - 5 5 f5 | §E 3 2 s
¥ 3 g3 | 2% L 5 z Z =
F B £ o E = = - o
£ B 3
ul =
Tonid Ton'd Tonid Tondd Ton'd Ton/d Ton/d kgid
Thi-Qar Govemorate
Al-Massiriya 47 100 38 B2 1 286 218 328
Sug Al-Shuyuk 44 8.3 07 01 53 40 18
Al-Masr 17 13 03 18 20 3
Basrah governorate
Basrah Central 389 46 3 34 235 2 505 386 B4
Al-Zubayr a7 51 2.5 0.5 BE 138 220
Al-Deyr 1a 1.4 03 12 18 2
Missan Govemorate
Ammara Central 778 5.2 B 4.8 747 224 7 |
Qal'at Al-Salih 13 i.8 02 15 24 23
Al-Maymuna 8 1.7 0.1 8 17 13
Note: #1 — Estimated based on the per capita waste generation rate for each income level and

respective pepulation.

#2 — Estimated based on the data provided by local authorities on the number of rucks

and their average weight

Waste is ransporited five days a week to the dumpsites and

the values shown are for daily averaged over a week (multiplied by 3/7)
#3— Does net include waste generated from three general hospitals in Ammara Ceniral

Egtimates 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
guantity 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
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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.
¢) Egimation 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

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

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 Irag 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 changesin
solid waste generation rates and  their
characteristics.

¢) 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 drengthen the database.
Future survey can target those types of
activitieswith

high number as well as high unit waste
generation rates to refine the estimate of
waste generation.

€) 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, ingtitutional capacity to plan,
collect, analyze and utilize data need to
established locally.

Toimprove the solid waste management

& Integrated solid waste management : There
IS an on-going project to establish National
Solid Waste Master Plan for Irag and will
provide national framework for the
management of solid waste including
necessary legislations and regulations.
Within  that framework solid waste
management plans for regiong/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 Projectss. 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
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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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_ Local authorities in the area of study

_ Meteorological office

_ Planning and Development Cooperation
Finally, our thanks are due to anyone who
have helped and supported us.
Isad Shemkhi Jabori, Thi-Qar Environmental
officeMohammed Seid Hafiz, Missan
Environmental office
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