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Abstract

Industrial advances are the source of problems and pollution. Industries are looking for ways to identify and
improve environmental performance, and factors affecting the environment must be effectively managed,
and through optimal management, activities and products that have significant environmental consequences
must be identified and managed. In Sarcheshmeh copper complex, achieving sustainable development is
considered in parallel with industrial activities and pollution of water, soil, effluents of concentrate plant,
tailings dam and production of acid drainage of tailings dumps are among the environmental problems of
Sarcheshmeh copper industries. EMS is a way to align corporate goals with environmental policies. The
present study aims to provide an EMS model with the approach of pollution control measures in the copper
industry to eliminate or reduce the damage to the environment. The data collection tool is a checklist that has
been explained using regular interviews with experts in the final checklist complex. SPSS and LISREL
software were used to analyze the data and the statistical population consisted of managers, experts and
thinkers of the HSE unit of Sarcheshmeh Copper Complex. The results showed that there is a significant
direct relationship between all EMS variables and pollution control measures. According to their correlation
coefficient, it is clear that the environmental management model has a great impact on the performance of
the copper industry. The most significant direct relationship that EMS has on pollution control variables is
related to the air quality variable (4.94) with a correlation coefficient of 0.83.
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Introduction

Natural resources and the environment provide many production inputs. This production process can yield
both desirable (consumer goods) and undesirable (environmental pollutants). The losses from undesirable
outcomes will be greater than the benefits from desirable outcomes if the quantity of these outputs is not
controlled and is disproportionate. Consequently, the environment will be irreparably damaged by the losses
and the sustainability of development will be compromised (Jafari, 2016). Environmental pollutants
associated with mining wastes are some of the most dangerous ones. If these hazardous complexes are not
removed, they will form toxic complexes when they enter surface and subsurface waters, endangering
humans and the environment. There is a large amount of mineral waste produced by copper mining
operations smelting zinc and lead releases large amounts of cadmium and lead into the environment.
Contamination of soil with heavy metals caused by metal smelting is a serious concern (Shukri & Shaban,
2020). If the environmental problems and consequences of such activities are ignored, there will be a huge
cost for removing the waste and damage caused by these activities (Jafari, 2016). The development of an
industry without unstable (Namakshenas-Jahromi, 2014). Environmental management systems can be
implemented in organizations in response to environmental problems. This approach is also a way to legalize
actions related to environmental protection through corporate or organizational structures allowing an
organization to analyze, control, and reduce the environmental impacts caused by that organization's
activities, products, and services. Therefore, these organizations can implement these approaches with
greater efficiency and control (Faryadi, 2017).

Materials and Methods/ Study area

This study was conducted in the Sarchesheme copper complex, located 160 km from the city of Kerman and
50 km from the city of Rafsanjan. This mine is one of the largest open pit mines in the world. Its geological
reserves are estimated at 1.5 billion tons of sulfur ore with an average grade of 0.66%. The objective of the
complex is to discover, extract and exploit Iran's copper mines, and produce, distribute and sell high-grade
copper ore and copper metal products, cathodes, slabs, billets, and 8mm wire inside and outside Iran.

Figure (1): Location of Rafsanjan city and Mes Sarcheshme

Methodology/ experimental design

To design the EMS model in the copper industry, which is a new method, we demonstrated how the designed
model can lead to the successful implementation of the environmental management system and
environmental protection in the enterprise by linking the objectives of environmental protection measures
and enterprise policy. EMS and pollution control measures were correlated to form checklists using
questions from pollution control measures and EMS. Expert judgment was also used to determine the main
criteria of the model, the appropriate weight and coefficients for each criterion, and to prioritize them. In the
current study, the statistical population consisted of managers, and experts of the Health, Safety and
Environment Management (HSE) unit of the Sarchesmeh copper complex (managers, experts, and safety,
health and environment consultants). Approximately 120 people participated in the test, and using Cochran's
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formula, 91 people answered the checklists. Following the distribution and collection of checklists, 79
questionnaires were analyzed statistically. Research hypotheses were tested based on the results obtained
from examining the questions using the structural equation model to reject or confirm the questions. The
research data was analyzed using SPSS and Lisrel software. The Cronbach's alpha method was used to
determine the reliability of the measurement tool, as one of its technical characteristics, and determine if the
tool performed similarly under the same conditions.

Discussion and conclusion

The conceptual model for the current research, which confirmed all existing questions, is a good model for
organizations regarding the implementation of EMS. According to the results of the EMS model impact on
the copper industry performance in applying pollution control measures, it can be concluded that
environmental problems caused by industrial activities affect all industries; therefore, enterprises and top
managers of enterprises need to formulate strategies that can conserve natural resources and curb pollution
caused by industrial activities. Environmental management systems provide companies with good ideas to
improve their performance in developing corrective actions and solutions to reduce pollution (air, noise,
water, etc.) by evaluating their performance. Companies need to consider environmental values when
formulating their goals, policies, and objectives, to control pollution caused by their activities, and develop
long-term environmental goals and programs. They also need to train employees and managers to preserve
the environment and control pollution. The results of the studies on the reduction of environmental pollution
and occupational accidents at the Sarcheshme copper complex showed that all activities were in compliance
with environmental standards and regulations and that they had always resulted in minimizing environmental
pollution and occupational accidents. Thus, the environmental performance of the company has improved
since the introduction of the environmental management system. By implementing the environmental
management system and measures such as: taking environmental responsibility for all activities, improving
relations with internal mining committees and complexes, applying management to all activities, minimizing
the environmental impact caused by activities, and continuously improving environmental efficiency, it may
be possible to expect an improvement in activities.
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