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ABSTRACT 

Composting is one of the urban waste management techniques that aims to lessen the amount and weight of trash 

that needs to be removed, as well as the spread of flue and fat, resource recycling, and disposal costs. Composting 

facilities must have an environmental impact assessment (EIA) strategy in place in order to adhere to 

environmental laws and regulations within the context of the adaption of an environmental development plan. The 

environmental evaluation of the Baghdad composting plant was therefore utilized Leopold's modified matrix and 

checklist methodologies. At the outset of this study, the local ecosystem was examined. The effects of constructing 

the Baghdad compost plant on the environmental components were examined by dividing the construction and 

operation phases and selecting evaluation alternatives based on the properties and types of pollutants anticipated 

for the aforementioned facility. The three immediate, direct, and indirect effects, and the three-time intervals—

short, medium, and long term—were all examined in this study. In this study, the Leopold matrix was expanded 

into a four-part matrix and evaluated separately from the importance and range of impacts in addition to taking 

into account how long the effects will last in the environment. The findings and accomplishments of this study 

have been examined and given in two options: project implementation without environmental considerations and 

project implementation with the use of techniques to lessen negative effects by separating the construction from 

the operational phases. The project's implementation was deemed unacceptable based on the predicted effects of 

the non-implementation option (-303). After minimizing the negative impacts, the implementation option was 

approved, producing the desired outcome (421). 
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INTRODUCTION 

The rampant population growth and the emergence of megacities, along with the change in consumption patterns 

and the creation of a wave of consumerism in urban and industrial areas, have led to an increase in the per capita 

production of solid waste, which has turned its collection and disposal into a complex and costly problem (Abdel-

Shafy & Mansour 2018; Priyanka & Dey 2018). The increasing production of waste and how to properly dispose 
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it, is one of the major environmental challenges of human societies (Moharir & Kumar 2019). The necessary 

balance, harmony and order between the components of nature is one of the basic necessities of the environment. 

If this balance changes due to some conditions, damage will be done to all the components and structures of living 

beings, especially humans (John et al. 2005). The environment has been out of balance for the past 50 years due 

to significant economic and industrial activity, the use of cutting-edge technologies, population growth, and lack 

of global coordination among countries for the best use of the available natural resources (Cloern et al. 2016). 

Environmental impact assessment (EIA) is a management tool for researching, analyzing, identifying, and 

predicting project effects in physical, biological, economic, and social environments. To put it another way, it is 

the investigation and study of the effects of a construction or a proposed activity in the environment, which, 

depending on their effects, may include climate, plants, animals, soil, health, migration, and unemployment (Wu 

et al. 2020).  

The EIA process aids in the proper planning of sustainable development in the initial phase, and it then influences 

the development of ongoing projects (Ahammed & Harvey 2004; Bruhn-Tysk & Eklund 2002). The second-

largest metropolis in the Arab world after Cairo, Baghdad is the capital of Iraq. By a population of over 8,000,000 

people, produces 680 tons waste per day, 300 tons of which enter the compost factory. This factory has an area of 

10 hectares and is located in the southeast of Baghdad City which is surrounded by high hills. As with other solid 

waste projects, it is essential and required to do an EIA study to ascertain the project's positive and negative effects 

on the local environmental indicators. Additionally, it is important to prevent waste of the country's national 

capital and new environmental issues brought on by the project's implementation, as well as to develop the 

project's environmental management model. In terms of cost effectiveness, environmental assessment is a process 

that promotes the efficient use of natural and human resources (Huysman et al. 2015; Um et al. 2018). It also has 

a significant influence on both short- and long-term planning. According to recent studies, the average cost of an 

environmental impact assessment in developed nations is less than 8% of the cost per capita (Khan et al. 2019; 

Zamparas et al. 2019; Read et al. 2020). In metropolitan and highly populated places where there is a lack of 

adequate land for waste disposal, landfills are placed outside of the city, which raises the expense of their operation 

and maintenance (Sk et al. 2020).  

Due to these limitations, the topic of raw material recovery and recycling is receiving increased attention ( Eriksen 

et al. 2019; Işıldar et al. 2019; Bahrami et al. 2020; Ginga et al. 2020). Among the methods of recovery and 

recycling of urban solid materials, one can mention the preparation of organic fertilizer (compost) from organic 

materials (Chew et al. 2019; Lin et al. 2019; Ayilara et al. 2020). In order to reduce the volume and weight of 

garbage that must be disposed of, the emission of odors and leachate, the recycling of resources, and the potential 

cost of disposal, one strategy of managing urban solid waste is composting (Rana et al. 2019; Babu et al. 2021; 

Tavakoli et al. 2022). The product made from compost can be used as fertilizer by local farmers owing to the 

large proportion of perishable components in urban rubbish (Fig. 1). About 67% of urban waste in the majority of 

Iraqi cities is made up of organic waste that can be composted (Abbas et al. 2020). The type of system and how 

well it functions throughout the manufacturing phase actually affect the quality of the compost. This also has to 

do with how much and what proportion of various components are in the compost heap. Materials that can't be 

turned into compost and should be buried account for a large portion of the rejected materials since they lower the 

quality of the finished product. In addition to waste control and recycling of perishable materials, the preparation 

of fertilizer from waste has a special economic value that is generated through the sale of compost. The cost of 

collecting and disposal will be mostly covered by this income (Hsu 2021). The Leopold matrix approach was used 

in a study by Al-Nasrawi et al. (2020) in Karbala City, Iraq, to assess the environmental effects of the compost 

industry.  

Finally, the implementation options approved and workable alternatives were offered to lessen the adverse impacts 

due to the many good benefits on the physicochemical and biological environments. Yaqub et al. (2021) assessed 

the environmental impacts of some construction factories in Al-Anbar Governorate, Iraq, using the Leopold matrix 

method. With moderately positive results, the implementation option was approved using techniques to lessen 

negative effects, and fundamental solutions were offered to lessen or eliminate negative effects. 

The purpose of this study was to determine whether the compost factory project should be implemented in the 

intended area, as well as how much positive and negative effects the project might have on various 

physicochemical, biological, and cultural environments. 
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Fig. 1. Process flow diagram for composting. 

 

MATERIALS AND METHODS 

The Baghdad municipality of the recycling organization served as the site of this cross-sectional study, which was 

conducted between January 2021 and December 2022. Compost factory units are part of the population under 

study, and the desired environmental variables include the region's physicochemical environment, biological 

environment, social, economic, and cultural environment, as well as any dangerous pollutants released from the 

units into the environment. Dangerous pollutants are emitted from units in the surrounding environment, and some 

of these pollutants, such as odors, biological particles, and heavy metals, also exhibit health and safety effects 

(Budovich 2021). The quality and quantity of surface and underground water, the air and soil, the biological 

surroundings of animals and plants, as well as the social, economic, and cultural environments, are all examples 

of the positive and negative influences on the physicochemical environment. One can list the following as 

detrimental effects: the generation of odors, leachate, noise, soil removal, water supply and consumption during 

the construction phase, the reproduction of flies, the formation of dust, and the production of biological aerosols 

(Li et al. 2020). One of the tools required to do this study is the statistics and information gathered, together with 

the maps obtained from the relevant centers. The data and statistics on air, water, and other topics have all been 

gathered from various sources including ministry of energy, meteorological organization, water and sewerage 

company, ministry of housing and urban development, ministry of agriculture, geological organization, natural 

resources organization, statistical centers of Iraq. The data were gathered, examined, and then numerically put 

into the Leopold matrix and analyzed using EXCEL software. The Leopold matrix is employed to determine 

probable environmental effects on the environment of proposed projects and to assign numerical weightings to 

such effects. The matrix offers EIA practitioners a structured framework for ranking probable major 

environmental cause-and-effect interactions (Li et al. 2020). The identification of physicochemical, biological, 

economic, social, and cultural environments is one of the steps considered required to be taken in the investigations 

conducted for this study in order to forecast the environmental effects of the project on the aforementioned 

environments. The matrix method was used to evaluate the environmental impact of the construction of the 

compost factory. The selected matrix was a variation on the Leopold matrix with some modifications to the criteria 

and matrix cells. The effect duration component was added as an additional independent component in the 

evaluation of the impact of activities on the environment, in addition to the amount (importance) of the effect and 

the effect's range. In this study, a score of 5 represented a very significant and positive influence, whereas a score 

of 1 represented a very minor and inconsequential effect. Additionally, a score of (-5) indicated a very high 

negative effect, whereas a score of (-1) a very low negative one. In addition, a classification was created and a 

score was assigned in order to express the magnitude of the effect in terms of the radius of effect and the area that 

can be affected. The scores 1, 2, and 3 corresponded to effects whose radius of influence was within the confines 

of the factory (immediate effects), up to a distance of 5 km (direct effects), and up to a distance of 30 km (indirect 

effects), respectively. Also, this study attempted to roughly compute and assess the duration factor of the effects 

on the environmental components. Effects of short, medium, or long durations received a score of 1, 2, or 3, 
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respectively. The method of estimating the quantitative value of effects on environmental components by 

extending one of the matrix's cells was attempted to be described in Table 1. 
 

Table 1. Estimating the impact of an effect on environmental components. 

Ways to define an effect Score (min, max) 

Range 1, 3 

Amount (importance) -5, 5 

Duration 1, 3 

Total  -45, 45 
 

As can be seen, the numerical value of the three effect indicators was multiplied by each other in order to evaluate 

the effect on the environmental components, and this value can range from (+45) to (-45). Two options were 

available upon completing the EIA. The option to forego implementing the project (NO); in this instance, the 

Baghdad compost factory project's environmental impact has been assessed during the planning and construction 

phases without taking environmental mitigation measures into account, which is rejected due to the project's 

unfavorable results (due to damage to the environment). Project implementation option (YES); through the use of 

methods of reducing the effects on the environment, the impact of the Baghdad compost factory project 

implementation in the construction and operation phases was evaluated, and since the effects were positive, the 

project was declared unimpeded. 
 

RESULTS 

Defining and describing the current environmental status and identifying the environmental parameters that will 

be impacted by the implementation of the target project and the completed activities related to it are the initial 

steps in an EIA. Here, the EIA was assessed based on the data and statistics gathered from the study area and the 

anticipated activities that would result from the project's implementation, separating the construction and 

operation phases and evaluating the impact on the environmental components in terms of its importance, range, 

and duration. By separating the construction phase and the exploitation of the components of the physicochemical, 

biological, and economic-social environments, the potential of various environmental effects resulting from the 

implementation of the Baghdad compost factory project were predicted based on the studies conducted in order 

to understand the project and the characteristics of the environment of the site under study. The results showed 

that, overall, the effects for the option of not implementing the project were as follows: construction phase (-99) 

and operation phase (-204). However, by the application of the techniques for minimizing negative effects and 

eliminating and lowering pollutants, the project implementation option, exhibited the average impacts as follows: 

construction phase (140) and operation phase (281). The general evaluation results are given in Table 2 and Fig. 

2. 
 

Table 2. The overall impacts of implementing the project or not implementing the project of Baghdad compost factory. 

Not implementing the project (NO) Implementing the project (YES) 

Construction phase Operation phase Construction phase Operation phase 

Negative 

effects 

Positive 

effects 

Negative 

effects 

Positive 

effects 

Negative 

effects 

Positive 

effects 

Negative 

effects 

Positive 

effects 

-247 148 -444 240 -120 260 -186 467 

-99 -204 140 281 

-303 421 

 

 
Fig. 2. An evaluation of the project's overall positive (POS) and negative (NEG) outcomes in light of the implementation 

(YES) and non-implementation (NO) options. 
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Fig. 3 illustrates that recycling materials/ composting offers the most environmentally friendly method for waste 

management. As a result of reducing emissions by manufacturing the same goods from secondary resources, the 

negative values represent the possible amount of climate change that can be prevented. The results of this study 

demonstrates that recycling ferrous metals (steel/iron) yields the most benefits in the first place. Another generally 

held belief is that recycling construction materials is good for the environment. 
 

 
Fig. 3. Recycling and composting contribution to climate change. 

 

DISCUSSION 

It is necessary to integrate environmental considerations at various levels of decision-making and implementation 

projects in order to achieve the goal of sustainable development, which can be defined as giving priority to 

economic and social development with minimal negative effects on the environment. Based on the results from 

the two options that were taken into consideration for the construction of the Baghdad compost factory, we came 

to the conclusion that the effects of not implementing the project on the environment are (-99) for construction 

phase and (-204) for the operation phase. As a result, the implementation of the project will be rejected without 

the implementation of methods to reduce adverse effects. However, as can be observed, when the techniques of 

decreasing adverse effects and removing and reducing pollutants were used to carry out the project, the effects 

during the construction phase were (140) and during the operation phase were (281), which resulted in carrying 

out the project without hindrance. In a similar study, Heidari & Sadeghian (2017), found out that as long as 

integrated environmental management measures are used, the Zaveh-Torbat cement factory project will be 

acceptable. In evaluating the environmental effects of a compost plant in a Spanish city of Castellón de la Plana 

by Lamprou & Vagiona (2022) using the Leopold matrix method and a checklist that considered three options of 

non-implementation, implementation and implementation with environmental considerations, the effects for the 

non-implementation option were determined as -61.8, while for the implementation option was 56.7 and also for 

the implementation option with environmental considerations was134, which finally was accepted due to the many 

positive effects of the project implementation option with employing methods to reduce the adverse effects. 
 

CONCLUSION 

According to the aforementioned studies, we found that building composting facilities has far more favorable 

environmental consequences than negative ones. We took into account that even composting has a considerably 

smaller impact on the environment than landfills and incineration. Additional studies are recommended to conduct 

on the subject of assessing composting's effects on the environment, the health of the environment, and the impact 

of compost on agricultural soils. The following statements are made in accordance with studies carried out to 

enhance the environmental condition of the compost factories being built in Iraq: 

 Reporting about environmental impact assessments by qualified environmental professionals. 

 Utilizing the expertise and most recent data from the world's top composting countries. 

 Listing the laws and regulations pertaining to the environmental needs of composting facilities. 

 The operation of compost factories and their surroundings being continuously monitored and reviewed. 
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