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Abstract 

The collection and correct management of solid waste will contribute to a 

clean environment that will reflect positively on public health, and in general, 

on the improvement of living conditions. The key points of the process will 

be reinforcement of the legislative framework, the restructuring of the 

institutions dealing with solid waste, the optimization of the SW facilities 

(Materials Recovery Facilities, landfills, etc.) and the improvement of the 

collection system in Al Muthanna Governorate. The collection routes and the 

collection system must be analyzed and improved. The containers must be 

maintained and replaced by new ones depending on the kind of container and 

the settlement type (urban, rural, and industrial). Modern and specialized 

collection vehicles must be supplies. Wherever introduced, the separation 

and segregation of waste streams will play a role in the development and 

evolution of the collection system, including the choice of containers and 

collection vehicles. In the future,e it may prove to be more economical to 

allow for differing collection services to operate over varying timeframes 

(e.g.: municipal waste weekly, recyclable waste fortnightly, different 

collection schemes for heavy and/or bulky items). Existing landfills should 

be adapted, if not new ones must be built. Priority should give to the most 

inhabited towns. This study includes a comprehensive evaluation of solid 

waste management in Al Muthanna governorate and the current locations of 

waste disposal sites in this governorate. Furthermore, future expectations of 

the quantities of solid waste were calculated. 
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1 Introduction 

 
      Municipal solid waste (MSW) usually expressed as kilograms per person 

per day. The Easily applicable unit of measurement for household waste, 

where the per capita value can be directly applied Multiplicated by 

population to get the max. For urban area MSW, household waste accounts 

for the highest percentage of forms of waste. For this reason, the per capita 

unit of kilograms adopted daily. In the case of other types of waste, such as 

industrial, hospital, commercial municipal or institution waste, the 

relationship is not direct. Industrial waste generally expressed as a percentage 

of production [1]. 

Hospital waste typically expressed as a weight per single bed. Industrial 

waste is {usually is commonly} expressed per worker and municipal services 

wastes are usually expressed in terms of kilometers of roadways. once the 

target is to develop associate assessment for estimating the overall quantity 

of MSW reach the lowland sites, the waste quantities generated from non-

household sources ar back calculated so as to be expressed as a operate of the 

population maintained. Another strategy is to maximize the volume of 

household waste from other sources by pro-ratting the waste so as to achieve 

a conveniently equivalent unit of measure [2]. 

Iraq, as Middle Easterner nation with a populace exceeding 40 million 

inhabitants, is encountering fast financial development. This, at the side a 

developing populace, expanding person salaries and the precariousness 

created by partisan clashes, has driven to declining strong squander 

administration issues. Repetitive wars in Iraq have, moreover, made a 

enduring flimsiness and as a result the nation has ended up confined and 

fizzled to keep pace with the ceaseless logical advance of more created 

nations. Waste management considered one of the foremost complex issues 

that Iraq as of now faces and there are numerous issues influencing the Iraqi 

waste management sector. 

Decades of war, sanctions, precariousness and fumble have all 

contributed to waste being arranged in irregular ways. Populace development 

has too driven to more waste being delivered, which has put a colossal strain 

on the foundation for waste handling. [3] 

Iraq, produced over 34,000 tonnes / day of solid waste in 2015. Municipal 

solid waste management (MSWM) problem has become severe in Al  
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Muthanna and it is one of the significant challenges for the Municipalities 

Department. The total urban population in Al Muthanna went up from 2.14 

million  in 1971 to 6.7 million in 2005 and increased to 7.0 million in 2015 

[4].  

MSWM became one of the major environmental problems in Al 

Muthanna for  the last ten years after 2003 since the sharp increase in the 

volume of solid waste   generated   as   well   as   quantitative   changes   in   

its composition.[4] 

Relying on the statistics of the Ministry of Planning & Development 

Cooperation/Central Agency for Statistics & Information Technology 

(COSIT) for the year 1997, which relied upon the estimates of population 

growth according to 1988 averages, the population of Al Muthanna for the 

years 1997, 2005, 2006 was respectively 436,830; 574,350; and 594,350, 

with a population growth of 3.2% during the last year.[5] 

According to field survey, the total resident population of the 

Governorate for 2007 is approximately 636,000 inhabitants. The most 

populated sub-district is Samawa, with more than 218,000 inhabitants, while 

Warkà and Rumaitha have a total population of 96,320 and 93,590 

Inhabitants, respectively. 

 

2 Al Muthanna Governorate Background 
 

Al Muthanna governorate located in Southern Iraq, and shares its 

northern border with the governorate of Qadissiya, is northwestern border 

with the governorate of Najaf, its eastern border with the governorates of Thi 

Qar  and Basrah, and its south and southwestern borders with the Arab 

Kingdom of Saudi Arabia, as shown in Figure 1. 

 
Figure 1 Republic of Iraq and the location of Al Muthanna governorate 

 
The governorate divided into the following districts or Qatha: Samawa, 

Rumaitha, Salman and Khidir.  The district capital cities have the same name 

of the districts themselves. Muthanna wide territory appears rather  
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homogeneous from the point of view of the altimetry. The altitude changes 

from about 500 meters in the southwestern area to about 0 meters (a.s.l.) in 

the northern area. We can to subdivide the territory into two sectors: the area 

above 50m of altitude: the rock sand desert plateau the area below 50m of 

altitude: the alluvial plain of the Euphrates river.[6] 

 
2.1 Size and Distribution of Population 

 

Al Muthanna governorate ranked as the second Iraqi governorates in 

terms of the size in square kilometers of territory. At present, it represents 

almost (12%) of the total size of Iraq with 51,740 km2. The Table 1 - shows 

the size in square kilometers of the different Muthanna‟s districts and sub 

districts. 
 

Table 1  Al Muthanna governorate sub districts size in square kilometers 

District Sub district Km² District Sub district Km²        

Samawa Al Sawair 166.196 Rumaitha Al Najimi 684.030        

Samawa Samawa 832.804 Rumaitha Al Warka 1,028.000        

Rumaitha Al Majid 149.496 Khidir Al Daraji 448.124        

Rumaitha Al Rmaitha 114.284 Khidir Khidir 1,246.266        

Rumaitha Al Hilal 343.162 Al Salman Al Salman 46,727.639        

Total Area 51,740.00 Km²            

 

 

It is noteworthy that the estimates underwent many changes and 

variations, mainly after the return of displaced families and immigrants, as 

well as the flow of internally displaced families from the central and northern 

Governorates. The distribution of population within the different sub 

districts, divided according to the type of settlements (rural, urban or 

Bedouin settlements), is shown in Table 2. 

From analyzing table 2 it is possible to observe how the rural settlements 

within Al Muthanna governorate are the most prominent representing 96% of 

the total number of settlements, and thereby accommodating 56.7% of the 

total population throughout 446 villages. Most of these villages are located in 

the northern part of Al Muthanna and mainly distributed close to the 

Euphrates River and the Rumaitha Canal. [7] The lowest number of 

settlements observed in Al Salman and Bsayah areas because they are desert 

lands with limited water resources. Furthermore, looking at Table 1 and 2, it 

is evident that the demographic distribution of population is in contrary 

tendency when compared to the size of the geographical area of each districts 

and sub districts. Currently 98% of the population is concentrated on 
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Table 2 Population and type of population in Al Muthanna governorate sub 

districts. 

District Sub district 
Population/ resident  

Sub-District 
Rural Urban 

% the 

total 
       

Samawa 
Samawa 214,940 52,272 162,668 34%        

Sawair 35,500 35,500 0 6%        

Rumaitha 

Rumaitha 94,440 32,886 61,554 15%        

Majid 42,025 39,090 2,935 6%        

Warkà 99,620 98,069 1,551 15%        

Najmi 34,590 32,100 1,321 5%        

Hilal 24,550 22,403 2,147 4%        

Salman 
Salman 7,850 1,600 4,500 1%        

Bsayah 4,000 4,000 0 1%        

Khidir 
Khidir 64,550 35,076 27,455 10%        

Darai 17,970 12,770 4,500 3%        

Total  640,035 365,766 268,632 100 %        

 

 

only 8% of the land while the rest of the Governorate territory accommodates 

only 2% of the population. This is due to the nature of the type of settlements 

found in the region, and the nature of the geological composition of the 

territory it is mostly a desert land.[7] 

 

3 Evaluation of Solid Waste Management 
 

Sustainable development and increasing the prosperity of Al Muthanna 

population need to be in focus. The collection and  correct management of 

Solid Waste (SW) will contribute to a clean environment that will reflect 

positively on public health, and in general, on the improvement of living 

conditions. The key points of the process will be reinforcement of the 

legislative framework, the restructuring of the institutions dealing with solid 

waste, the optimization of the SW facilities (Materials Recovery Facilities, 

landfills, etc.) and the improvement of the collection system in Al 

Muthanna.[8] 

By planning the SW management, it should be taken into consideration 

that the population will almost double in the next 25 years with a consequent 

consistent increase in the total SW production. The bases for Table 3 where a 

SW production of 1.5 kg/capita/day is reported. Since this SW production per 

person is already in line with figures in industrialized countries, the  
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projection to 2032 done by using the above-mentioned production value 

constant for the whole period. 

 
Table 3 Rough estimation of SW production for the years 2007, 2012, 

2017, and 2032. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These estimated data represent the core of the SW issue. This evaluation, 

aimed to increasing the standards and improving the services, relies on a 

sound legislative framework (upon which the whole approach to SW 

depends), a robust institutional structure, a proper facilities network, and on 

suitable collection methods. For appropriate waste management, the 

following steps should be taken into account: climate and seasonal 

differences, budget and foreign exchange limitations, economy of the cities 

in the region; limits of sustainable financing, physical characteristics of the 

cities, social and religious customs, public health awareness (public 

education in health, hygiene, and public cleansing), the  
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 2007 2012 2017 2032        

Samawa 214,940 117,680 254,412 139,291 287,859 157,603 384,923 210,746        

Sawair 35,500 19,436 42,019 23,006 47,543 26,030 63,575 34,807        

Rumaitha 94,440 51,706 111,783 61,201 126,479 69,247 169,127 92,597        

Majid 42,025 23,009 49,743 27,234 56,282 30,814 75,260 41,205        

Al Warkà 99,620 54,542 117,914 64,558 133,416 73,045 178,404 97,676        

Al Najmi 34,590 18,938 40,942 22,416 46,325 25,363 61,945 33,915        

Al Hilal 24,550 13,441 29,058 15,909 32,879 18,001 43,965 24,071        

Al 

Salman 
7,850 4,298 9,292 5,087 10,513 5,756 14,058 7,697        

Bsayah 4,000 2,190 4,735 2,592 5,357 2,933 7,163 3,922        

Khidir 64,550 35,341 76,404 41,831 86,449 47,331 115,599 63,290        

Al Daraji 17,970 9,839 21,270 11,645 24,066 13,176 32,181 17,619        

TOTAL 640,035 350,419 757,572 414,771 857,169 469,300 1,146,201 627,545        
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setting of appropriate environmental standards; quality of management and 

technical expertise. 

For the success of the SW management, from the short to the long term 

some background activities are essential: the stimulation of public awareness 

(information campaigns) on reuse and recycling schemes, the promotion of 

clean technologies and products and the continuous upgrade and adaptation 

of the management system in new development areas/activities. 

 
3.1 Providing for the Management of Waste 

 

The lack of specific Policies and Laws on Solid Waste at the national 

level is a heavy deficiency for the sector, it implies the lack of clear 

directives, and harmonious actions for the optimal management at all 

subordinate levels (Muhafadha, Qatha‟a, Nahiya, etc.). Corrective actions are 

needed (legislative framework) but this Structure Plan is not the right place 

for proposing national policies. Only a few general points30 can be 

suggested as a hint for the governorate, such as: 

 

 Prevent or reduce the waste generation and its harmfulness. 

 Recover SW by means of recycling, re-use or reclamation. 

 Recover or dispose of SW without endangering human health and 

without using processes or methods that could harm the environment. 

 Establish an adequate network of disposal facilities, taking account the 

best available technology but yet not involving excessive costs. 

 

The other weak point is at an administrative level: the SW Institutions 

should been rehabilitated, restructured and developed by outlining 

organizational schemes and responsibilities. The lack of effective legislation 

for solid waste management is partially responsible for the roles/functions of 

the relevant national agencies not being clearly defined and the lack of 

coordination among them. There is need to build partnerships with local 

communities, local authorities, other regional agencies, state agencies and 

external support agencies in order to provide financial and technical 

assistance. As much as possible, environmentally-sound and economically-

sustainable waste management policies and programs should be developed 

and implemented, and efforts should be undertaken for studies aimed at  

defining use and non-use values of material reuse, recycling, energy 

production develop self-financing schemes: thus the partnership between the 

public and the private sectors (privatization) for the management of SW 

should be investigated. For the development of all these activities, the correct 

design of indicators and the collection of data (e.g. quantity and types of 

waste generated and gathered) are fundamental. To face all these matters, the  
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organizational structure and human skills have to be strongly build in the 

region. 

 
3.2 General Survey for the Solid Waste Sector 

 

The execution of a detailed survey of the existing assets for Solid Waste 

Management, and the development of a comprehensive database linked to a 

Geographic Information System, which will archive all data collected by the 

survey.[9],[10] This will enable us to diagnose the situation and identify the 

most critical areas in need of priority action. This system will be the basis for 

the planning process. The data collected include: 

 

1. Detailed demographic data, including the exact location of each town 

and village in the governorate 

2.  Location and size of all economic activities with significant Solid Waste 

production (industries, production plants, commercial activities, etc.); 

particular importance should be given to economic activities with a 

significant negative impact potential regarding the quality of the environment 

or public health. 

3. Detailed information on the existing Solid Waste assets, including. 

 The number and location of the Solid Waste facilities (transfer 

stations, landfills, etc.). 

 The type, quantity and origin of the different waste fractions. 

 The equipment (bins, trucks, etc.) and their state of maintenance. 

 The type of existing services (door pick up, curbside, recycling 

sites, etc). 

4. Detailed information on any on-going or planned project within the SW 

sector. 

 
3.3 Sustainable Waste Management Facilities and Their 
Locations 

 

From the analyzed reports and documents, it clearly appears that there are 

a lack of SW facilities. This problem will worsen as the population’s growth 

causes an increase of solid waste generation per capita. The capacity of the 

existing infrastructures (already insufficient, where existing) will not be able 

to satisfy the demands of the whole population in the coming years. New 

facilities for the recovery of reusable materials, composting of organic  

wastes, and the recovery of value, will need to be developed. The features of 

the current landfills and disposal sites must be reviewed to ensure a sufficient 

environmental protection. New proposals for waste management facilities 

should be favorably considered where they achieve what in Great Britain is 

called, the “Best Practicable Environmental Option” (the option that provides 

the most benefits or the least damage to the environment, as a whole, at  
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acceptable cost, in the long-term as well as in the shortterm), taking into 

account international obligations, national policy, regional, local policy, the 

principle of regional self-sufficiency, the proximity principle, and if 

applicable, to Iraq’s the Waste Hierarchy. The system should be developed to 

also enable making the costs as sustainable as possible (for example, the 

transportation for long distances can represent an unsustainable burden for 

the costs of disposal). 

Major waste management facilities should be located either within or 

close to the major sources of waste in the area, close to main roads, and away 

from environmentally sensitive areas (subjected to inundation, sandy soils, 

high groundwater table, etc.). In order to accommodate the needs of 

settlements scattered throughout the territory, there is also a need for a range 

of small-scale facilities. These should contribute toward the sorting and 

recovery of materials prior to onward transfer of waste for treatment and 

final disposal at major waste management facilities. 

To best serve the needs of the community, the community’s collection 

system and its organizational structure must be evaluated by reviewing 

efficiency; job safety; health requirements; the relationship between 

recyclable collection and garbage collection; requirements of secondary 

treatment and disposal facilities; zoning requirements; and physical demands 

on loading personnel. 

A description of the current waste collection system and treatment 

facilities (for all waste streams and together with the responsible part stated) 

is therefore necessary in order to achieve an overview of collected and 

treated waste streams, and for identifying where improvement can be made. 

Then the needs of the sector can be operatively met by the planning of 

collection routes and route frequency based on basic proximity modeling (to 

allow for the economical transportation of waste), and population number 

and density (for MSW), or collected waste volume (for industrial and 

hazardous waste); Introduction of a collection schedule for special waste 

such as bulky municipal waste, electric appliances, and other specific 

household waste; Rehabilitation of the container system: maintenance, 

replacement, and expansion; Rehabilitation of the vehicle fleet: maintenance, 

replacement, increased number of compactor trucks, dump trucks, dumpers, 

etc.; and Development of worker skills and personnel qualifications. 

The implementation of collection services will require the utilization of 

some form of public awareness campaign. Figure 2 shows the areas (pale 

yellow) subject to optimization of the collection system. 

Wherever economically advantageous (economy of scale), the possibility 

of having one landfill (properly located) serving more than one town must be 

investigated and eventually preferred.  
Sanitary Landfills for the Head Towns - Samawa, Al Rumaitha, Khidir, 

Bsayah, Al Salman, Al Daraji, Al Majid, Al Hilal, Al Sawair, Al Warka, and 

Al Najmi.   
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 Figure 2 Targeted areas (pale yellow) for the optimization of the collection system 

in Al Muthanna governorate 

 
While designing the sanitary landfill, particular attention must be paid to 

the features of the territory (karstic geology, sandy ground, area subjected to 

inundation or proximity to the water table as an examples of sites to be 

avoided) because the landfill is potentially a threat to the environment and a 

source of underground water pollution. Considering the important industrial 

production of bricks in Al Muthanna, former clay quarries can be potential 

sites for the disposal of waste. In general, after a mineralogical and 

hydrological survey of the superficial deposits, it would be possible to 

identify the most favorable zones for the construction of sanitary landfills. 

Figure 3 shows the result of a procedure which aims to define, with the 

assistance of GIS tools, the most suitable areas for siting a sanitary landfill: 

the deeper the blue the more suitable the area is. 
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Figure 3 Suitable areas for sitting sanitary landfills in Al Muthanna (the deeper the 

blue the more suitable area). 

 

 

Land suitability has been determined by using the following evaluation 

criteria: 

 

 Distance from roads: areas within 100 m or located further than 1,000 m 

from the roads are considered unsuitable; 

 Distance from residential areas: areas within 5 km or located further than 

25 km from the residential area are considered unsuitable; 

 Geology of the area: only “clay” and “silty-clay” (quaternary shallow 

depression deposits) and “sand, silt and clay” (quaternary flood plain 

deposits) areas are considered suitable; 

 Distance from rivers: areas within 200 m of the river are considered 

unsuitable;  

 Flooding: areas subjected to inundation are considered unsuitable. 
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This represents a first approach to the siting issue: more refined criteria 

exist (as multi-criteria evaluation: boolean, weighted linear, etc.) but an 

extensive and more specific study would be needed. 

 
3.4 MRF for Samawa, Al Rumaitha and Khidir 

 

The construction of one MRF for each of the three most populated towns 

of the region is proposed. The MRF could treat the following fractions: glass, 

paper, metals, and organic. Many different types of sites can be acceptable 

for a MRF. 

Transportation costs are increasing and often drive the choice of location, 

A way to lower these costs is to reduce the distance the incoming material 

must travel to the facility. Good access to major roadways is a plus. Usually 

the facility size is not large enough to create major traffic-congestion issues 

due to the extra truck traffic, although proposed sites must be screened for 

these concerns. Eventually, it may be important to have container sizes 

designed to fit intermodal container specifications, so the materials can be 

loaded onto rail cars or offsite barges. Locating the facility at a brownfield 

site sometimes can be advantageous. Reuse of an existing site and perhaps 

even an existing building, which may be located near the source of materials, 

can be a way to rehabilitate a site and increase community acceptance. 

Questions regarding noise, vectors, odor, and other issues will need to be 

addressed. 

Figure 4 shows the output of a procedure which aims to propoe, with the 

assistance of GIS tools, a broad area for siting the MRFs (yellow rings). Land 

suitability has been determined by using the following evaluation criteria: 

Distance from residential areas: only areas located between 3 km and 5 km 

around the center of the city are considered suitable locations. 

As hinted above, this method can be further refine by taking into 

consideration brownfields, and impacts (noise, vectors, odor, etc.) on the 

surrounding areas. those areas located more than 1 km from roads should be 

considered unsuitable due to costs related both to building the access road 

and transportation. 

If a MRF is combined with a new transfer station, sanitary landfill, or 

WTE facility, the tonnage processed by these other operations typically will 

govern the acreage and buffers needed for the facility. In these cases, the 

MRF usually is a small addition, requiring just a few more acres of land and 

some consderation of traffic patterns and site usage. 

Another possibility is to add a MRF to an existing or retired transfer 

station, sanitary landfill, or WTE facility. Assuming adequate space is 

available, this is probably the easiest, most economical siting solution 
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Figure 4  Suitable areas (marked in yellow) for siting MRFs serving Samawa, Al 

Rumaitha and Khidir 

 
because: 1) the permitting agencies and the public have already accepted the 

existing site for solid waste operations; 2) often some facilities can be shared 

(including roadways, parking, administration, tipping floors, etc.); and 3) the 

impact on traffic is minimal. On the other hand, there are drawbacks to be 

avoided (such as a greater challenge for the drivers to get material to the 

desired tipping location, or,at a landfill where there are issues connected to 

unstable soils or landfill-gas) and each facility must be able to function 

without negative effects from the other. Thus a thorough design prepared by 

experienced experts is essential. 
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3.5 Sanitary Landfill for Hazardous Waste 

 

Landfills for hazardous waste (storing industrial wastes, ashes from 

incinerators, and special waste in general) constitute potential sources of 

heavy environmental pollution (especially of water pollution). [11],[12]The 

hazard is particularly high in the karstic areas and it increases with time as a 

consequence of deterioration of bottom proofings. The design of such a 

landfill should include added safety measures, compared to those of MSW 

sanitary landfills (such as an increased thickness of the bottom proofing). 

Figure 5 shows (in green) the suggested area for siting the sanitary landfill 

for hazardous waste. The location has been determined by using the 

following evaluation criteria: 

Distance from Roads: areas within 100 m or located further than 1,000 

m from the roads are considered unsuitable; 

Distance from Residential Areas: areas within 4 km from the 

residential area are considered unsuitable; and Elevation: to reduce the 

possibility of siting a landfill in areas with a high water table level or subject 

to flooding (matters that need costly counter measures), areas located less 

than 30 m a.s.l. are considered unsuitable. 

It is important to consider the geological constraints and survey the 

chosen area, preferring clay soils to sandy ones or karstic areas. 

 

 
Figure 5 Suggested areas (green) for siting one sanitary landfill for hazardous waste 

in Al Muthanna 
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3.6 Separate Collection in Samawa, Al Rumaitha,and Khidir 
 

The separate collection of different waste fractions should planned and 

implemented at least for the three main towns of the governorate: Samawa, 

Al Rumaitha, and Khidir. The collection could start dividing the organic 

fraction to the rest of SW. Once the sustainability of the strategy is evaluated, 

the collection can focus on four fractions: paper and cardboard, glass, metals, 

and organic matter.[13],[14] 

Recycling plastic and the sustainability of the “plastic chain” could also 

be investigated.Hazardous waste, such exhausted batteries and expired drugs, 

should be returned to the shop and collected separately. Figure 6 shows the 

areas targeted for the introduction of the separate waste collection (green 

hatch). 

 

    
Figure 6 Samawa, Al Rumaitha, Khidir targeted for the introduction of the separate 

waste collection (green hatch). 

 
4 Constraints on the Development of the Sector 
 
 Scarce importance given to the SW sector by the central and local 

government.  

 Lack of policies, specific laws and rules for the SW management system. 

 Inadequate funding and public participation. 

 Shortage of skilled workers, expertise and highly specialized planners in 

SW management; 
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 Lack of local industries for producing solid waste equipment and 

vehicles. 

 Lack of local industries for receiving and processing recycled materials. 

 Lack of involvement (attracting, guiding, stimulating, interesting and 

convincing) on the part of the different stakeholders: institutional, citizens, 

traders, industries, and other productive activities. 

Mismanagement of any part of the SW system would decrease the 

economic advantages and sustainability of the process, and would lower the 

health and environment benefits. 

 
5 Results and Discussion  
 

Based on the results as mentioned in previous sections,it shows that 

implement emergency actions to cover immediate needs of the population in 

terms of SW collection, and at the same time start establishing long-term 

sustainable solutions. Cover the entire governorate with an adequate SW 

collection system, taking into consideration an order of  priority dependent 

on the criticality of the current situation for both the inhabitants and the 

environment.  

Cover the entire governorate with an appropriate network of SW 

facilities for the correct management of the wastes. Provide necessary 

equipment (containers, collection vehicles, etc.) and infrastructures (transfer 

stations, MRF, landfills, etc.) able to properly serve the different 

communities. Ensure protection of the environment by correctly 

implementing the SW management system in its entirety, especially the final 

disposal infrastructure (landfills). Plan capacity building programs to 

reinforce SW institutions in order to ensure an efficient management of the 

system. Capacity building will also be very useful to ensure the appropriate 

operation and efficient maintenance of the entire infrastructure in order to 

guarantee the quality of the services and durability of the system. In 

coordination with other sectors, create an integrated SW management 

considering all SW producers and affected sectors; and Promote involvement 

of the stakeholders in the process of education/sensitization. 

 
6 Conclusions 
 

The management of solid waste and the disposal of solid waste in Al 

Muthanna Governorate does not, at its present status, conform with the 

international requirements required. Urban ization, residential neighborhood 

problems, corporate facilities and primary/secondary manufacturing 

operations also coexist Waste disposal sites in this province do not meet with 

the technical and environmental standards used in this governorate. Existing  
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landfills should be adapted, if not new ones must be built. Priority should 

given to the most inhabited towns. The collection routes and the collection 

system must be analyzed and improved. The containers must be maintained 

and replaced by new ones depending on the kind of container and the 

settlement type (urban, rural, and industrial). Modern and specialized 

collection vehicles must be supplied. Wherever introduced, the separation 

and segregation of waste streams will play a role in the development and 

evolution of the collection system, including the choice of containers and 

collection vehicles. In the future it may prove to be more economical to 

allow for differing collection services to operate over varying timeframes 

(e.g.: municipal waste weekly, recyclable waste fortnightly, different 

collection schemes for heavy and/or bulky items, etc.). 
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