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Article Info ABSTRACT

Article type: Waste management resulting from human activities and its socio-environmental
effects has been a worldwide challenge in recent years. One of the options for
processing wet waste is the compost production from it, which has had positive and
negative economic, environmental, and social consequences. This study aimed to
Article history: determine the social and environmental effects of the Pahneh-e-Jahad compost
station in District 19 of Tehran Municipality and the corrective measures to mitigate
its negative effects using the rapid impact assessment matrix along with the Simpson
Revised:22 September 2025 | impact representation method. To collect information, interviews, document studies,
and field visits were used. Then, the identified socio-environmental effects were
examined qualitatively using the Simpson representation matrix method and
Published: 21 March 2026 quantitatively using the rapid assessment matrix method. Results of the evaluation of
the categories in physical-chemical components were -293, socio-cultural 181,
biological-ecological -24, and economic and operational +200. Among the matrix
impact categories, the most positive outcomes were economic-operational effects,
Keywords: and the most negative and destructive outcomes were physical-chemical effects.
Waste management, Tehr Hﬁased on the rapid assessment matrix, the overall station score was -298. Based on

o the results of the RIAM matrix and scoping, the negative effects of the station
municipality, Placement | o\ ail over its positive effects. This means that the existence of the studied station
factors, Compost, under current conditions has had destructive effects on the environment and local
Environment. community. The compost station is not environmentally sustainable and will
ultimately lead to social problems. Therefore, the continuation of the study station is
socio-environmental unacceptable and will result in destructive environmental and
social damage in the not-so-distant future. It is recommended to modify the waste
management process by adopting an active aeration system equipped with a filtration
unit to further minimise odour emissions. Additionally, relocating the station to a
more suitable site, distant from residential and agricultural zones, is advised to
mitigate potential environmental and social impacts.
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EXTENDED ABSTRACT

INTRODUCTION

Waste management has been a topic of interest to many researchers and planners worldwide in recent
years due to human activities and their socio-environmental impacts. If not managed properly, waste
will have profound and adverse effects on the environment (Mirzaee et al, 2016; Arteaga et al, 2023).
One of the options for processing more waste is to produce compost from it, which, in addition to
economic benefits, has environmental benefits as a sustainable solution for urban waste management,
including reducing the volume of landfilled waste and reducing greenhouse gas emissions (Mirzaee et
al, 2016; Kianisadr & Azani, 2020; Cao et al, 2023). Studies have shown that the development of
compost stations, especially if the location requirements and health and environmental principles are
not followed, can threaten the health of the community and have devastating environmental and social
consequences. Navaei Fezabady et al. (2016) in the field of assessing the environmental impacts of
compost factories in Iran showed that environmental impacts, including reduced air quality due to the
emission of unpleasant odors, suspended particles, and greenhouse gas emissions, pollution, and
reduced water quality due to leachate, noise pollution, and environmental pollution, are among the
environmental impacts of compost production. Silva et al. (2024) investigated the composting of
combined forestry and agricultural waste with minimal operating costs and understood the
environmental impacts and application of compost in burnt soil with a life cycle assessment study.
Composting was a sustainable method for valorizing waste and was able to restore burnt soils and
strengthen plant growth and the circular economy. So far, no comprehensive study has been conducted
on the social and environmental impact assessment of composting stations. This study evaluates the
Phaneh-e-Jahad compost station in District 19 of Tehran Municipality for the first time. By integrating
qualitative analysis through Simpson's Representation Matrix with quantitative assessment using the
Rapid Impact Assessment Matrix (RIAM), it introduces an innovative methodological framework for
examining the social and environmental impacts of comparable projects. The primary objective was to
identify the social and environmental consequences associated with the compost station and to propose
corrective strategies to mitigate its adverse effects. Accordingly, the RIAM method, in combination
with Simpson's Representation Matrix, was applied to achieve a comprehensive assessment.

DATA AND METHODOLOGY

To collect information, interviews, document studies, and field visits were used. Then, the identified

socio-environmental impacts were examined qualitatively using the Simpson Representation Matrix
method and quantitatively using the Rapid Assessment Matrix. According to Fazeli (2017), social

impact assessment is an interdisciplinary activity, and after evaluating a project or policy, the findings

and resulting information must be understandable and usable for policymakers. Figure 1 shows the
location of the station under study in District 19 of Tehran Municipality and its aerial image.

“Tehran's 22 districts

e

Figure 1: Location and aerial image of the study station in District 19 of Tehran Municipality



Assessment of the Socio-Environmental Effects of the Wet Waste .... 93

RESULTS

The findings of the assessment of the categories in the physical-chemical components were -293,
socio-cultural 181, biological-ecological -24, and economic and operational +200. Among the effect
categories of the matrix, the most positive outcomes were economic-operational impacts, and the most
negative and destructive outcomes were physical-chemical effects. Based on the rapid assessment
matrix, the overall score of the station was -298. The economic components had the most positive
impact, and the physical-chemical components had the most negative effect on the station. The
creation of social inequality was visible in the impact assessment. Because its undesirable effects are
directed at the direct and immediate area of the project. While its desirable effects will be directed at
the entire city of Tehran. Also, the factors of location, station design, the process used for waste
processing, and capacity (waste acceptance rate and activity level) played a decisive role in the
identified impacts. The total impact scores based on RIAM matrix calculations are presented in Table
1. Also, a summary of the results from the assessment of the effects of the wet waste processing
station using the RIAM method is shown in Figure 2.

Table 1: Total effects scores based on RIAM matrix calculations

Category or effects
Physica-chemica | Biological-ecologica | Socic-cultural Economic-operational Total
-293 -24 -181 +200 -298
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Figure 2: Graph of the results of the scores from the assessments in the RIAM matrix

DISCUSSION

Based on the results of the RIAM matrix and scoping, the negative effects of the station outweigh its
positive effects. This means that the existence of the station under study, under current conditions, has
had a destructive impact on the environment and the local community. The station under study is
economically advantageous. However, the interference with the industrial zone project, which is a
larger project and affects the station entrance in terms of quantity and quality, is one of the challenges
facing the station and its economic sustainability. Field observations and interviews showed that the
floor of the station is earthen and has high permeability. The resulting leachate is collected and
untreated and enters the ground, and the process of converting waste into compost is time-consuming
and the station has a low level of equipment and facilities. The soil bed of the station is permeable, and
no system has been considered for leachate collection and treatment. According to the project’s idea,
the site was paved with a loader and a layer of unprocessed compost, which seems to be insufficient
and does not completely prevent the infiltration of wastewater and leachate into the soil and
groundwater. Soil and groundwater pollution is the next most important effect of the activity (Ayilara

et al, 2020). Also, the presence of different chemical compounds in the leachate and their interactions
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makes it difficult to predict and understand the properties of the leachate over time (Hashemi &
Bagheri, 2013; Podlasek et al, 2023). Therefore, the environmental impacts of the compost station are
highly severe and, if the activity continues and other conditions remain constant, will ultimately lead

to social problems. The compost station is also not environmentally sustainable and will ultimately
lead to social problems. In addition to design, process, and capacity (waste acceptance rate and activity
level), which play a decisive role in the type and extent of impacts, location can also be decisive in the
social and cultural effects and those affected.

CONCLUSION

The purpose of constructing the Phaneh-e-Jahad wet waste processing station in District 19 of Tehran
Municipality was mainly economic and aimed at reducing the costs of waste transfer and management.
The proximity of the station under study to residential uses, business environments, and social
activities such as the Mehr Hothouse will have multiple social impacts, and its desired effects will be
felt throughout the city of Tehran. Therefore, the environmental impacts of the compost station will
affect the surrounding environment and, with continued activity, will ultimately lead to social
problems. This issue is more important in District 19 of Tehran Municipality, which faces inequality

in development. It needs to be considered in the development and social plans and programs of Tehran
Municipality.
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