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Abstract

The study addresses the challenges of environmental impact assessments (EIAs) in Iran, which are often
lengthy and costly. It introduces the Mining Projects Environmental Pre-Feasibility Model (MEPF) to
streamline the process of obtaining environmental permits prior to the commencement of mining projects.
The MEPF aims to assess regional capacity for mining, set thresholds for environmental change and monitor
the state of the ecosystem prior to project implementation. A team of experts selected the most important
micro-variables from over 100 options to develop the MEPF model and finally created eight composite
variables based on project Threats. Variables were assessed using data from various sources, including field
operations and remote sensing, with a focus on threats to the physical, biological, socio-economic and
cultural environment. The model determines the acceptance or rejection of a project based on these levels of
Threats and expected benefits. The MEPF model was validated through case studies on two mining projects:
Kajeh mining project and Khatibi copper mine. Both were approved by the Iranian environmental authority
subject to conditions and are currently in operation. Results show that the MEPF effectively facilitates the
environmental impact assessment of mining projects and improves decision-making while taking
environmental concerns into account. This innovative approach not only increases the efficiency of the
approval process, but also ensures that environmental concerns are prioritized in Iran's mining sector,
ultimately striking a balance between development needs and environmental preservation. The successful
application of this model could set a precedent for future environmental assessments in similar contexts.
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Introduction

The growing population underlines the importance of mineral resources for economic and social
development, (Afzali., 2022; Zhang et al., 2023) as they contribute to employment and infrastructure
(Badamfirooz et al., 2021; worlanyo et al.,2021; Pinilla et al., 2024). An analysis of 800 mines in 44
developing countries shows that mining brings significant long-term economic benefits (Heydari & osanli.,
2024). However, mining also poses serious environmental risks, such as heavy metal pollution and habitat

destruction, often due to inadequate practices and regulations (Aviwouo et al. 2023; Blanche et al., 2024).
Effective environmental management is crucial and requires environmental impact assessments (EIAs) to
evaluate both the benefits and drawbacks of mining projects (Tilloy., 2023; Kartoolinejad et al., 2024;
Pahlavani et al., 2024). In Iran, understanding the nature of the land is critical to sustainable mining
practices, and the Environmental Protection Agency mandates comprehensive EIAs for major projects to
mitigate environmental risks.

Material and Methods

In the present study, a new model for environmental pre-assessment of mining projects was introduced. The
design of this model was carried out by an experienced and expert group. Environment For the
environmental assessment of projects, changes such as landform, gas, erosion, prevailing wind speed and
direction, temperature, precipitation, etc. are examined. In this study, from more than 100 common micro-
variables that are used in environmental assessment of environmental projects and specialized guidelines
prepared by the Environmental Protection Organization in Iran and the world (CAFTA DR et al., 2011), key
micro-variables were selected to design a new pre-assessment model. These key micro-variables are related
to the natural and human environment (CAFTA DR et al., 2011; Soory.,2022). By combining the micro-
variables using the experience of experts and the level of risks they pose to the environment, 8§ composite
changes were defined Table (1).

Table 1. Key variables for environmental pre- feasibility

Combined variable

On variable

Combined variable

One variable

Pollutant hazard

Regional erosion intensity

Regional drift intensity

Project Hazards on
Soil

Pollutant type index

Pollutant concentration

Pollutant Hazards

PM o pollution level

Distance from four areas

Distance from important and valuable
habitats

Distance from wildlife passage

Project Hazards on
Animal Environment

PM, s pollution level

Prevailing wind speed

Project Hazards
on Air

Distance from surface water

Distance from important and valuable
plant habitats

Percentage of density and coverage of the
area

Project Hazards on
Plant Environment

Sewage pollution level

Significance of surface
water

Project Hazards
on Surface Water

Distance from historical, religious,
cultural, welfare, prison and military areas

Distance  from  industrial, mining,
manufacturing and agricultural centers

Distance from urban areas

Distance from rural areas

Directly affected population

Project Hazards on
Human Environment

Soil permeability

Water table depth

Distance from aquifer area

Distance from well, spring,
aqueduct

Project Hazards
on Groundwater

Number of people - direct employment

Regional security level

Number of skilled and specialized people

Infrastructure provision

Project Benefits
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Combined scoring is done in a weighted manner. Positive project benefits, economic, cultural and social
aspects were considered as "combined project change". Finally, considering the percentage and
percentage of project benefits, a decision was made on whether to implement the project or not

according to Table (2).

Table 2. Classification of mining project evaluation based on the new model of environmental pre-assessment of
mining projects

Project risk Risk score more | Project benefit score | Project benefit Evaluation result
classification than 50% more than 50% less than 50%
Low to medium gg \ \ Conditional acceptance
High 4 \ Conditional acceptance
s -
High 4 - \ Reject
8
Very high 5 \ \ Reject
8

It is worth noting that the first step in implementing the model is to review the environmental laws and
prohibitions of each country, the plan, subject to legal prohibitions or restrictions, can be implemented

by the MEPF model.

Results and Discussion

Using the MEPF model, the impacts of the Kajeh lead and zinc mine and the Khatibi copper mine were
examined in three environments: physical, biological, socio-economic and cultural. According to the
data collected from the area and the risk score of the composite parameters obtained from this model, in
the Kajeh lead and zinc mine, the impacts of the mine on two of the eight composite variables are more
than 50%, while the specific benefits of the project also exceed 50%. And according to the data of the
Khatibi copper mine, none of the composite variables were more than 50% risky, and the benefits of the
project were more than 50%. Based on the impact classification in the new mine use environmental
prediction model, the implementation of the Kajeh lead and zinc mine and the Khatibi copper mine is

considered acceptable subject to remedial measures.

Conclusion

This study introduces a new model for pre-environmental assessment of mining projects in Iran with the
aim of ensuring sustainable development in the country’s mining industry. This model can be applied to
various mining projects globally. It assesses key impacts, monitors ecosystems before mining activities,

reduces costs for stakeholders, and enhances decision-making towards obtaining permits from the
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environmental organization. It is based on the risks of the project to the environment and human health
before land acquisition begins. This model is unique in Iran and provides a scientific framework and
rapid assessment tool to understand the environmental impacts of mining while promoting sustainable
development and poverty reduction. Continuous improvements increase its effectiveness for decision-

makers and support better environmental protection in the mining sector.
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