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Abstract 
 

EIAs in the Mining Industry: Analysis of the Use of Scientific Knowledge and the 

Incorporation of the SDGs 

Raquel de Barros Gelli 

 
Environmental Impact Assessment (EIA) practices were established in the 1970s in the US and have 

since then been adopted worldwide for major projects that may negatively impact the environment. The 

original purpose of EIAs is to protect vital environmental values, providing decision-makers with key 

information about potential impacts and their consequences. Research has shown, however, that EIA’s 

framework has evolved without a sound scientific background, thus the quality of the scientific content 

in these documents has been questioned. Given the indispensable role of science in society as an 

important source of knowledge, this study's main goal was to identify if EIA reports produced for 

mining-related projects use scientific knowledge from peer-reviewed studies as support for their impact 

claims. A secondary goal was to obtain an overview of how EIA processes in the mining sector approach 

the Sustainable Development Goals (SDGs) since the United Nations recognize that EIAs are essential 

tools to assist in global sustainable development. 

Impact claims in two specific categories – surface water quality and climate change – from EIA 

reports for mining projects in Brazil, Chile, and Australia were carefully analyzed and classified into a 

“lack of scientific knowledge criteria” to identify whether they were supported by scientific knowledge 

or not. The three mentioned countries hold major reserves of essential raw materials for the 

manufacturing of low-carbon technologies, thus being essential suppliers for the global renewable 

energy transition within the context of climate change. A rapid increase in the demand for these raw 

materials is expected in the very near future, together with the expansion of mining activities. To 

understand the EIA approach to the SDGs, information from a 2016 report prepared jointly by the United 

Nations Development Programme, the World Economic Forum, the Columbia Center on Sustainable 

Investments, and the Sustainable Development Solutions Network was used as the basis for a 

quantitative analysis on SDG 6 - Clean Water and Sanitation – and SDG 13 – Climate Action. 

The results showed that almost no peer-reviewed references were present in the claims related to 

surface water quality. Furthermore, it was identified that none of the EIA reports had claims on climate 

change, thus there was no material about this impact category to be evaluated regarding the lack or 

presence of peer-reviewed science. In that case, it also got clear that the analyzed EIAs have no 

contribution to SDG 13. Regarding the SDG 6, results demonstrated that contributions are insufficient, 

indicating that the mining projects related to the EIAs evaluated in this study would need to make 

considerable improvements to manage local water resources sustainably. 

The lack of science in EIAs implies an insufficient and/or deficient analysis of potential 

environmental impacts derived from mining activities, which also compromises the quality of the 

planned mitigation measures, resulting in greater risks to the environment. In addition, the scarce 

contribution to both SDGs evaluated indicates that there is still a long way to go if EIAs are aimed to be 

used as effective tools to protect the environment and achieve sustainable development. 
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Popular Scientific Summary 
 

EIAs in the Mining Industry: Analysis of the Use of Scientific Knowledge and the 

Incorporation of the SDGs 

Raquel de Barros Gelli 

 
Environmental Impact Assessment (EIA) is a worldwide used framework that must be implemented 

before the start of any significant project that may cause damages to the environment. Examples include 

hydroelectrical plants, railways, oil and gas pipelines, urban projects, mining activities, among others. 

The EIA intends to carefully assess all potential impacts and their consequences to the environment, 

thus governments, communities, civil society, and project proponents have a broad understanding of 

how a certain activity can impact the environment, so alternatives and preventive/mitigation measures 

can be thought out and implemented. One of the EIA steps is to produce a comprehensive report 

containing a detailed assessment of all potential environmental impacts for several categories, like water 

quality, vegetation, wildlife, soil pollution, climate change, and air quality. The EIA report is supposed 

to be supported by solid scientific information. However, research has shown that EIAs generally do not 

rely on the scientific knowledge produced by universities and/or research institutions, thus the quality 

of the content in these reports has been questioned.  

In light of this, this study’s primary goal was to identify if EIA reports produced for projects in the 

mining industry use or not scientific knowledge as support for the elaboration of their impact claims. 

This is important because mining activities, although fundamental to humankind for centuries, are 

associated with a large number of severe environmental impacts. Moreover, in the context of climate 

change, mining is expected to largely increase in the near future to supply all the necessary raw materials 

to build the green technologies needed to transition to a low-carbon economy. A number of EIA reports 

for mining projects were then collected to be further analyzed. Their impact claims on two categories – 

surface water quality and climate change – were read in detail and classified into a “lack of scientific 

knowledge criteria”, which helped to identify if they were supported by scientific knowledge or not. 

Results showed that almost no scientific knowledge was present in the claims related to surface water 

quality and that none of the EIA reports had claims on climate change.  

Since the United Nations recognize that EIAs are essential tools to assist in global sustainable 

development, a secondary goal of this study was to analyze if the mining sector is making an effort to 

incorporate in their EIAs both the Sustainable Development Goal (SDG) 6 – Clean Water and Sanitation 

– and the SDG 13 – Climate Action. A report prepared in 2016 by the United Nations, together with 

three other renowned institutions to help the mining industry incorporate the SDGs, was used as the 

basis for a quantitative analysis. The selected EIA reports were thoroughly analyzed, and results showed 

that none of them contributed to SDG 13 and that contributions were insufficient for SDG 6.  

The lack of science in the EIA reports implies that potential negative environmental impacts derived 

from mining activities are ineffectively assessed. This compromises the quality of the proposed 

mitigation measures, meaning that the environment remains vulnerable to those impacts, which could 

also represent risks to human health and safety. In addition, the little contribution made in the reports to 

the SDGs 6 and 13 indicates that there is still a long way to go if EIAs are intended to be used as effective 

tools to protect the environment and achieve sustainable development.  
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1. Introduction 
 

Except for Antarctica’s continent, mining activity is widely carried out around the world. The 

importance of mining is unquestionable to modern society since it provides the essential raw materials 

needed in all sectors of our economy.  

However, this industry’s downside is represented by all the severe environmental and socioeconomic 

impacts that it brings along. In 2015, the Mariana dam breach discharged around 60 million m3 of toxic 

iron ore tailings into the Doce River watershed in Brazil, filling the river network along 663.2 km before 

reaching the estuary (Fernandes et al., 2016). The pollution of the Chañaral bay in Chile, which received 

around 350 million tons of copper ore tailings, happened between 1938 and 1990 and led to numerous 

socio-environmental consequences that still negatively impact the region (Castillo, 2018). In Australia, 

as coal mining and burning continue to expand, many direct and indirect climate change impacts are 

caused by the high amounts of greenhouse gases (GHG) released into the atmosphere (Vox, 2020). 

These are only a few examples of an endless list of negative impacts that the mining industry has already 

caused and continues to cause on the planet. 

The choice of analyzing Environmental Impact Assessments (EIAs) was made since they are 

processes widely used worldwide, being legal frameworks used to predict and evaluate the 

environmental consequences that proposed projects (such as dams, roads, railways, mine sites, urban 

projects, among others) can cause in a determined region and serve as strong support before decisions 

are made. EIAs also serve to provide project alternatives and measures needed to reduce potential 

adverse impacts, thus decision-makers can choose the most appropriate options to ensure that the 

environment is protected in the best possible way. Different stakeholders are involved in the EIA 

process, being the main ones: 

• Project proponents: including private companies or public agencies, usually represented by project 

managers or environmental officers; 

• EIA regulators: government officials responsible for EIA reviewing and decision-making; 

• People from local communities.  

However, many other stakeholders are also frequently involved, such as government scientists, 

academic scientists, environmental consultants (frequently hired by project proponents to develop the 

EIA), NGOs, among others (Ma et al., 2018). 

According to Glasson and Therivel (2019), the EIA framework has different purposes, including:  

1) help to decision-making;  

2) help project proponents to formulate development actions, given that during the preparation of the 

EIA, they will need to carefully access various aspects of the project area and design, which helps in 

identifying other problems and opportunities that were possibly not being considered;  

3) a means to engage key stakeholders;  
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4) a fundamental tool for sustainable development. In a world system where economic development 

happens at the expense of environmental pollution and natural resources depletion, it can be observed 

an increasing acknowledgment that the natural environment is also a invaluable source of ecosystems 

services (for example, water purification, climate regulation, waste decomposition, raw materials 

source), thus it must be protected.  

The Rio Declaration document, as the output of the 1992 United Nations Conference on Environment 

and Development (UNCED), in the context of sustainable development, also states in its Principle 17 

that EIAs must be used as decision-making instruments (United Nations, 1992). Furthermore, according 

to MacKinnon et al. (2018), the ultimate purpose of EIA has been broadly accepted by the scientific 

community as to achieve sustainable development.   

The choice of focusing on EIAs developed for mining projects was made not only because mining 

entails significant environmental impacts but also because this industry is one of the focal points in the 

decarbonization transition process (Foreign Policy, 2020). A notable interest from the scientific 

community and policymakers to assess current mining rates and reserves in a world that is increasingly 

seeking to use renewable energy sources while still heavily dependent on fossil fuels can be perceived 

(Månberger and Stenqvist, 2018). Current trends and projections suggest a dramatic increase in the 

demand for certain raw materials (for example, copper, rare earth elements (REE), lithium, and nickel) 

in the upcoming years to secure the transition to green energy technologies (European Commission, 

2020), which will have a direct impact in the mining industry worldwide. Hence, a better understanding 

of the climate and environmental impacts of increased resource extraction can help to ensure a 

sustainable and just transition. 

Although EIA is one of the best tools available to protect the natural environment and their 

achievements represent a significant improvement when compared to the past environmental 

negligence, some problems related to EIA development and application are noticed, such as: 

• The preparation of EIAs is not a guarantee that the environment will be protected. As long as the 

impacts and their consequences are well-documented, decision-makers can still deliberately choose the 

most environmentally damaging alternative (Environmental Law Alliance Worldwide, 2010); 

• The way EIAs are formulated and their quality varies significantly among countries, and it is not 

infrequent that assessment criteria that should have been analyzed are left out or are inadequately 

evaluated, leading to poorly elaborated reports, particularly in developing countries (Wood, 2003); 

• Unfortunately, in many cases, EIAs are still regarded as mere project “tick-boxes”; 

• Some countries still do not adopt EIAs as a regular practice; 

• Depending on which party is in charge of preparing the EIA, conflicts of interests may occur, 

resulting in biased information in the assessment. As an example, if project proponents hire 

environmental consultants to develop the EIA, the final EIA report could be written in a way that favors 

the project, if the consultant believes that the project’s approval could lead to future work 

(Environmental Law Alliance Worldwide, 2010); 
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• A considerable amount of literature reveals that the quality of scientific data used for EIA 

preparation requires considerable improvement (Ma et al., 2018). 

Among the problems above related, the last one applied to the mining industry is this thesis project’s 

particular concern. The literature demonstrates that EIA’s framework was born in the early 70s due to 

political needs, lacking a sound foundation on scientific knowledge, but instead based on EIA 

practitioners’ ecological knowledge (Ma et al., 2018). By practitioner, or “practicing EIA 

professionals”, the following stakeholders are understood: project proponents, environmental 

consultants, and EIA regulators (Morrison-Saunders et al., 2012). At present, despite that the use of 

scientific knowledge for EIAs elaboration has improved during the last decades, a considerable gap is 

still to be addressed (Cashmore, 2004). 

According to the Science Council, a UK organization created to promote the improvement and 

dissemination of scientific knowledge for public benefit, “science is the pursuit and application of 

knowledge and understanding of the natural and social world following a systematic methodology based 

on evidence.” (Science Council, n.d.). The Merriam-Webster Dictionary states that science is 

“knowledge based on demonstrable and reproducible data” (Merriam-Webster, n.d.). In other words, 

science could be defined in a nutshell as a body of knowledge – scientific knowledge – obtained through 

a set of repeatable and methodical procedures, in which scientists 1) collect evidences systematically 

and in a reproducible manner; 2) formulate hypotheses that are tested by conducting theoretical studies, 

experiments and/or modelling; 3) analyze, interpret and publish results. Before publishing, the work still 

needs to be subjected to peer-review and independent duplication, hence the work’s degree of 

uncertainty is reduced. This set of procedures is called “scientific method”, but it is important to 

recognize that it does not necessarily occur in the described sequence, and it may take different forms 

depending on the carried experiment and the scientists in charge. What really matters is that conclusions 

are testable and falsifiable (i.e., capable to be proven wrong), otherwise the work cannot be considered 

scientific knowledge (McLelland, 2006). 

Authors have expressed their concern about the quality of scientific information used to develop 

EIAs. According to Lawrence (1997), “Yet without theoretical rigor, predictions' accuracy cannot be 

empirically tested, and assumptions, findings, and methods cannot be fully and fairly represented, 

evaluated, and subjected to rigorous criticism” (p. 85). Cashmore (2004), in his analytical science 

model, states that “as a minimum, the (EIA) process should be based extensively on accepted scientific 

principles and procedures if it is to be perceived as credible” (p. 408). 

Literature also points out that there is no consensus about scientific knowledge in EIAs since there 

are different interpretations about this topic from the stakeholders involved (Ma et al., 2018). This is 

because each stakeholder has different objectives and interests regarding EIA purposes, which leads to 

potential conflicts of interest and reflects in different expectations about the quality of the process’ 

scientific practices (Enríquez-de-Salamanca, 2018). For example, the project proponents normally see 

EIA as an expensive and time-consuming activity. They have economic interests and want their projects 
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to be approved; Indigenous groups want to protect their land and properties, as well as land owners; 

Environmentalists concerned about climate change want to be sure that the proposed project would not 

contribute to increase GHG emissions (Ma et al., 2018). Thus, reaching a common agreement seems not 

a very simple task. 

How scientific knowledge is presented to society is also of high importance. Well-developed 

scientific writing and structure are vital so that the reader has a good understanding of the content (Braha, 

2017). For EIA reports, it is good practice for many different stakeholders to access them before a 

decision is made (generally speaking, if the project will be approved, disapproved, or if the report needs 

to provide further information about one or more specific topics). In this sense, all people who will read 

the document must correctly understand the described impacts, their effects, the mitigation, and follow-

up measures. 

Scientific knowledge should play an essential role in EIAs since it provides strong support to well-

informed decisions to be taken and evidence-based policies to be built, contributing to the sustainable 

management of our natural resources. Global extractive activities of metals and minerals grew rapidly 

in the past decades, causing numerous social and environmental impacts around the world. Considering 

that forecasts indicate that mining will only keep expanding in the near future, the strengthening of 

evidence-based science in EIAs can help countries and communities to better protect the natural 

environment and collaborate to sustainable development if these frameworks are well-conducted. 

In this scenario, it becomes important to highlight the close relationship between EIAs and the 

achievement of the UN Sustainable Development Goals (SDGs) established in 2015 in the 2030 Agenda 

for Sustainable Development. All the 17 SDGs have, directly or indirectly, our natural environment’s 

protection at their core. According to a UN 2018 report, EIAs are highly relevant processes to achieve 

the SDGs, however this will depend on the development, strengthening, and implementation of EIAs 

and their regulations (UN Environment, 2018). 
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2. Aims and Research Questions 
 

This project’s main objective is to identify if EIA reports in the mining industry use scientific knowledge 

as support for their claims and, depending on the findings, which could be the environmental 

implications. From that, the following research question was stated: 

 

Are EIA reports for mining-related projects basing their impact claims on peer-reviewed science? 

 

This research question was further divided into 4 research sub-questions: 

 

1) If EIA reports are not using peer-reviewed science as a base for their impact claims, what could be 

the reason(s)? 

2) Are EIA reports covering their claims holistically, i.e., is all the scientific information necessary to 

properly assess a specific potential impact being reported? 

3) May the lack of scientific knowledge in EIA reports represent larger environmental risks? 

4) How easy it is to understand the information present in EIA reports? 

 

Since the purpose of EIA had been broadly accepted by the scientific community as to achieve 

sustainability, and given the high importance of the sustainable management of our natural resources, a 

secondary goal of this work is to understand if EIAs in the mining sector are making efforts to 

incorporate the United Nations SDGs into the process. This leads to the following research question:  

 

Since the UN member nations have committed in 2015 to comply with the 2030 Sustainable 

Development Agenda, how are the SDGs being addressed in the mining industry at the EIA level? 
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3. Background  
 

3.1 EIAs – a Brief Overview on its History 

 

EIAs History started in 1969 when the US established a new national policy that has since changed the 

country and the world scenario in terms of environmental protection. It was the US National 

Environmental Policy Act (NEPA), which required for the first time the preparation of environmental 

impact statements for major federal actions that could have significant repercussions on the environment 

(US Environmental Protection Agency, n.d.). It was a way of formally recognizing and addressing the 

change that human actions cause or may cause to the environment and, consequently, to people and 

communities (Morgan, 2012). 

The concern about the negative impacts of human activities on the natural environment, such as air, 

soil, and water pollution, has been observable throughout history. However, it was only after the 1960s 

that environmental problems received stronger global awareness (The University of Southampton, n.d.). 

This was a direct result of the acceleration of urbanization, population growth, and industrialization 

originated after World War II in 1945, in which many countries entered a period of economic prosperity, 

primarily characterized by remarkable growth in productivity. The establishment of firms as large 

corporations, the rise in machinery use, and the organization of work in factories changed the nature and 

scale of industrial development (Marglin, 1988). Parallel to this economic expansion, larger changes to 

the environment also started to happen (Cashmore, 2004).  

Born as a direct response to the concerns from the scientific community and the population about 

environmental changes, the use of EIAs as decision-making tools has spread worldwide, becoming an 

institutionalized process in many countries. By the year 2012, 191 of the 193 United Nations member 

states already had either national legislation on EIAs or at least some form of an international legal 

instrument that relates to the use of EIA (Morgan, 2012). Especially over the last 20 years, EIAs have 

been getting more attention, since many problems related to large-scale and global environmental 

changes are having more robust recognition from the political sphere (Morgan, 2012). Climate change, 

urbanization, depletion of stratospheric ozone, loss of biodiversity, changes in hydrological systems 

(affecting water quality and the supplies of fresh water), land degradation, and stresses on the systems 

of food production are the main environmental changes mentioned by the World Health Organization 

(WHO, 2020). 

 

3.2 Global Overview on EIAs Legislation 

 

In the past 20 years, the international environmental law and policy scenario counted on an essential 

number of legal conventions, protocols, treaties, and non-binding instruments for the recognition and 
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strengthening of EIA systems worldwide (United Nations University Online, 2007). Table 1 depicts 

some of these achievements. 

 

Table 1. Summary of 4 international developments in the past decade that contributed to EIA laws and policy 

implementation worldwide (United Nations University Online, 2007). 

Event 
Year and 

Place 
Outcome 

Convention on Environmental 

Impact Assessment in a 

Transboundary Context 

Espoo, 

1991 

Entering into force in 1997, this was the first international 

treaty focused on EIA. It sets out that Parties need to 

evaluate the environmental impact of determined activities 

in their planning stage (UNECE, n.d.). 

United Nations Conference on 

Environment and 

Development (UNCED), also 

informally named as Earth 

Summit 

Rio de 

Janeiro, 

1992 

The conference resulted in the Rio Declaration document, 

which comprises 27 principles to guide countries in 

sustainable development. Principle 17 is specifically a call 

for the use of Environmental Impact Assessments as 

national decision-making instruments (United Nations, 

1992).  

Convention on Access to 

Information, Public 

Participation in Decision-

making and Access to Justice 

in Environmental Matters; 

Aarhus, 

1998 

Entering into force in 2001, its goal is to grant rights for the 

public to have a voice and active participation when it 

regards to decision-making processes in local, national and 

transboundary environments (UNECE, 1998). 

Doha Ministerial Declaration Doha, 2001 

Adopted by the World Trade Organization members, this 

declaration lists 21 subjects, being one of them related to the 

environment. Country members are encouraged to share 

expertise in order to better accomplish with environmental 

reviews at the national level (WTO, n.d.).  

 

With the recognition by the international community of the importance of assessing the 

environmental and social impacts that numerous activities can cause, and thus being able to mitigate 

them as much as possible, the demand for the implementation of legal requirements for EIAs systems 

started to grow worldwide. This reflected in the strengthening of some countries' regulatory frameworks. 

However, this is not the reality for some other countries, in which it is still possible to see a tendency to 

weaken the EIA process. This tendency often comes with the premise that EIAs are tools that hinder 

economic growth and are a barrier to progress and development. This point of view assumes that a 

country's development relies on its economic growth (UN Environment, 2018). However, the knowledge 

that the current capitalist-growth system is leading the world to an environmental collapse, which can 

have catastrophic consequences to human well-being and planetary sustainability, has been gaining 

visibility in recent literature (Bandarage, 2013; Vandeventer et al., 2019).  

While EIA’s practice is globally adopted, there is no single approach or method for completing the 

assessment. A country's political, administrative, and legal circumstances reflect directly on its EIA 

framework characteristics. Thus, countries with stronger systems of rules that regulate and govern laws 

and decision-making, show more robust and well-developed EIA frameworks. The majority of countries 

with an internal system for EIAs in place have it based on legislation, which can vary significantly from 
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one country to another. In some of them, the coverage is broader and more profound, while in others, 

more attention to EIAs frameworks still needs to be given (UN Environment, 2018), including better 

procedural correctness, level of resources, and staff capacity (McCullough, 2017). An EIA framework 

for one country may not be easily imported into another, requiring some adaptation (United Nations 

University Online, 2007).  

For countries that already have some EIA legislation in place, two main types of legal provisions can 

be identified: 1) EIA procedures and requirements incorporated within a general environmental law; and 

2) an EIA specific law (United Nations University Online, 2007). 

In addition to the international agreements mentioned above for the better development and 

implementation of EIAs around the globe, the role of financial organizations and multilateral 

development banks is also very relevant for this matter, especially in developing countries that have 

weak or non-existent legal EIAs frameworks. In 1989, the World Bank determined that borrower 

countries should perform EIAs for some significant projects, that being made under the Bank's 

supervision (Wood, 2003). This was a considerable influence on the progress of EIAs systems in 

developing countries, and the fact that the development banks follow standard procedures for the 

preparation and approval of EIA reports is also beneficial. Regional development banks, as the Inter-

American Development Bank, the African Development Bank, and the Asian Development Bank, also 

apply EIA process requirements for lending projects and activities (United Nations University Online, 

2007).  

Furthermore, multilateral organizations such as the World Health Organization and the United 

Nations Environmental Program (UNEP) also play an essential role in the strengthening of EIA systems 

worldwide since EIAs are integral parts of their decision-making procedure (D. Komínková, 2008). 

The next chapters briefly describe how is the approach to EIA legislation in Australia, Brazil and 

Chile, which are the countries of interest in this study.   

 

3.2.1 Australian EIA Legislation  

 

Australia does not have a national standard piece of legislation for EIAs. All states in the country follow 

their own legislation and methods. However, the general EIA process is very similar among states. 

Differences rely mostly on the quality and amount of guidance material that each state provides to EIA 

proponents. Some are more detailed and easy to locate on the environmental protection agency website 

(Monaco, 2019). 

A closer look is given to EIA legislation in the Northern Territory (NT) state since the Australian 

EIA reports analyzed in this study are from this state.  

If a project to be carried within NT is considered by the Environment Protection Authority (NT EPA) 

to have the potential to impact the environment significantly, the proponents are required to prepare an 

EIA. 
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Until June 2020, all EIAs developed for projects in the NT state were legislated under the 

Environmental Assessment Act 1982, a 6 pages document prepared almost four decades ago, basically 

focused on administrative procedures and the duties of the involved parts (NT Government, n.d.), which 

had not been amended in any significant way since then. However, in June 2020, due to reform and 

modernization of the NT environmental regulatory regime, this document was replaced by the 

Environment Protection Act 2019, a much more extensive and comprehensive document, including for 

the first time many vital principles of ecologically sustainable development that must be followed during 

the EIA process (NT Government, 2020). Besides that, the new document also seeks that project’s 

impacts that can contribute to climate change must be taken into account from 2020 onwards. In light 

of this, the NT EPA also released a guide for the transition of existing EIAs processes elaborated under 

the former legislation to the new one, taking into consideration assessment processes that are pending, 

have commenced, or are completed (Finlaysons Lawyers, 2019). 

The environmental regulatory regime reform also gave birth to the Environment Protection 

Regulations 2020, which entered into force in November 2020 and provide for a number of processes 

and matters as set out in the Environment Protection Act 2019 (Clayton Utz, 2020). 

In summary, the Environmental Protection Act 2019 and the Environment Protection Regulations 

2020 are the main legislation that rules EIAs in the NT. However, many other NT relevant legislation 

and approvals also apply to the EIA process, as the Water Act, the Waste Management and Pollution 

Control Act, the National Greenhouse and Energy Reporting Act, among others (Core Exploration Ltd, 

2018). 

 

3.2.2 Brazilian EIA Legislation 

 

In Brazil, EIAs are legislated under the national Resolution Nº 001/86, which was created in 1986 by 

the National Environmental Council (CONAMA) and sets the basic components of the Brazilian EIA 

system. In this country, the EIA is combined with an environmental licensing process. The Resolution 

Nº 001/86 provides basic general guidelines for the EIA preparation, as well as the minimum technical 

activities that must be carried to the environmental diagnosis of the proposal area, the prediction and 

analysis of environmental impacts, the definition of mitigation measures and monitoring activities 

(Ministério do Meio Ambiente, n.d.).  

Here it is important to mention the environmental licensing as part of the EIA system in Brazil. This 

is an administrative procedure where the competent environmental agency grants a license authorizing 

the execution and operation of the proposed activity. The EIA is a previous step before the licensing, 

and only if the EIA is successfully approved, the licensing is granted. The responsibility for granting the 

environmental licensing can be at federal, state, or municipal levels, depending basically on the project’s 

location. If the project involves activities that go beyond territorial limits, encompassing two or more 

states, the licensing is within the national sphere, being under the responsibility of the Brazilian 
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Environmental Institute – IBAMA. Brazilian states are responsible for licensing activities in more than 

one municipality or state conservation unit. Lastly, for projects with local impact or that affect 

conservation units in the municipality, the municipal administration is responsible for the licensing 

(AgroPós, n.d.a). In light of this, the same authority responsible for granting the licensing is responsible 

for the EIA reviewing and approval. The required content of the environmental studies may vary 

significantly from one state to another, as well as the quality of the whole EIA process since the 

institutional strength and capacity of Brazilian states is highly variable (Sánchez, 2013).  

A particularity of the EIA process in Brazil is that the environmental impact report is delivered in 

two formats: 1) an extensive and complete file; and 2) a file made in objective and straightforward 

language, named RIMA, which allows anyone to understand the positive and negative aspects of the 

project, as well as its consequences. This is especially important at the public consultation phase of the 

EIA process (AgroPós, n.d.b). 

Projects must still comply with a large number of national and state laws for the environmental 

license to be granted.  

 

3.2.3 Chilean EIA Legislation 

 

In Chile, EIA systems have high centralization at the national level and are legislated under the 

environmental law named Ley de Bases del Medio Ambiente (General Environmental Bases) Nº 

19.300/1994, which was enacted in 1994 but has undergone changes over the years (BCN, 2020). This 

law describes a series of project types and activities subject to a mandatory EIA process. 

Since 2010, the Environmental Assessment Service (EAS) has the main function of managing the 

EIA system in the country, ensuring that projects are in accordance with the legal provisions and 

promoting and facilitating citizen participation in the project’s evaluation (Servicio de Evaluación 

Ambiental, n.d.). Set by the EAS, Chile also counts on a national regulation that establishes the 

provisions by which the EIA processes will be governed, in accordance with the precepts of Law Nº 

19.300. It also establishes the minimum content of the EIA reports. The version currently in force in the 

country was published in 2012 (CMN, n.d.). The EAS comprises a general executive board and regional 

boards in all Chile’s regions, operating under the same national guidelines. 

Just as in Brazil, the EIA process in Chile is a previous step before a license is granted to the project 

proponents. 

Some authors interpret the national centralization model as a weakness since authorities commonly 

end up evading problems at regional levels and transferring them to federal-level authorities (Rodríguez-

Luna et al., 2020).  
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3.3 Main Aspects of the EIA Process 

 

The practice of EIAs worldwide is done at the project level, especially significant projects that may have 

dramatic effects on the environment (Wood, 2003). Examples of major projects include hydroelectric 

plants, railways, highways, airports, oil and gas pipelines, oil and mineral extraction activities, ports, 

agricultural projects, urban projects, sanitary landfills, among others (Sua Pesquisa.com, n.d.). The 

responsibility of preparing an EIA is normally assigned to a) the government; b) to the project proponent; 

c) a consultant hired by one of the previous options (Environmental Law Alliance Worldwide, 2010). 

Although each country has its particularities regarding the use of EIAs, in general, these processes 

consist of some vital stages, which are explained in Table 2. 

 

Table 2. Five main stages in an environmental impact assessment process. This table was built from two 

bibliographic references: the online course in EIAs offered by the United Nations University Online (2007) and 

the EIA online learning platform provided by the International Institute for Sustainable Development (IISD, 2021). 

STAGE DESCRIPTION 

1) Screening 

Initial assessment where planning authorities decide whether a project proposal 

requires an EIA or not. The EIA extent in terms of details is also determined in this 

step. One of the four outcomes below will be set: 1- no EIA is required; 2- a full and 

comprehensive EIA is required; 3- a more limited EIA is required; 4- additional study 

is needed to determine the level of EIA required  

2) Scoping 

Early-stage identification of project’s possible environmental/social impacts and 

alternatives that could be used. The crucial impacts that need further investigation are 

defined, followed by the preparation of the Terms of Reference (ToR)1. Public 

involvement might occur at this point. 

3) 

Impact 

assessment and 

mitigation 

Impacts identification, analysis and evaluation. Some of the carried activities are data 

collection, identification of positive and negative impacts, the definition of mitigation 

measures to address adverse impacts and support measures for the positive ones. The 

output is an EIA report. 

4) 
Review of EIA 

quality 

The quality, adequacy, and completeness of the EIA report are assessed. The points of 

view of involved stakeholders are taken into consideration, and it is at this stage where 

usually significant public involvement2 occurs. The acceptability of the project 

proposal in terms of design, standards, and policies is defined. 

5) 
Decision 

making 

Several project decision-makers are involved at this stage, and their number and type 

will depend on the EIA legislation and procedures adopted by the project’s country. It 

can also involve international organizations. The outputs can be the “go-ahead”, 

meaning that the project can be carried on, a request for further studies, or the rejection 

of the proposed project. 

 

According to Glasson and Therivel (2019), although the time required to prepare an EIA will vary 

with the project’s complexity, type and size, generally, a typical EIA process takes between 6 – 18 

                                                 
1 The EIA ToR defines the EIA coverage, which information should be submitted, and the depth of analysis that 

must be addressed. The document guides the proponent to conduct and manage the project better (United Nations 

University Online, 2007). 
2 The participation of the public at the scoping stage is a fundamental element in EIA processes. The public gets 

to influence the development of the EIA ToR, bringing forward issues that otherwise might be neglected (UN 

Environment, 2018). 
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months to be completed, including all 5 stages mentioned in Table 2. However, this time can be 

significantly extended. For example, in case authorities conclude that further assessments need to be 

made, or if the project proponents decide to make modifications, or changes in government happen. 

According to the European Commission (2019), the total preparation time for a typical EIA is slightly 

longer, ranging from 6 – 21 months. The environmental studies carried in Stage 3 usually take 6 – 12 

months to be completed. After that, the preparation of the EIA report typically requires 2 – 3 months 

more. The subsequent Stages 4 and 5 normally take 3 – 6 months, depending on how complex are the 

raised issues. 

EIA costs usually represent around 0.5% of the project’s overall capital cost. However, in large and 

expensive projects, the whole EIA process cost can be as low as 0.2%. For smaller projects, EIA costs 

may stay around 1% of the total project’s capital cost. Furthermore, if the project is located in very 

sensitive environments or if the EIA practice has not been correctly followed, its costs may increase 

(European Commission, 2019). 

Systems for information and documentation of EIAs serve as essential tools in providing public 

access to EIA reports, documents, and general relevant information about EIA processes (e.g., public 

hearing transcripts, process progress, and decision-making updates). Web-based EIA registries or 

project websites are used worldwide for this purpose, and an increase in their use has been perceived 

(Odparlik & Köppel, 2013). Unfortunately, for many countries, especially developing countries, EIA 

online repositories are precarious or simply do not exist, as was observed in this thesis work. Also, EIA 

reports in developing countries are often categorized as confidential documents (Wood, 2003). 

However, when EIA information is made available online, usually it can be found in one of the following 

platforms (Odparlik & Köppel, 2013): 

- On the website of the environmental agency responsible for analyzing the EIA; 

- On the website of the project’s proponent; 

- General international databases (e.g., the World Banks Project Database). 

 

3.4 EIA Report Structure 

  
As EIA reports are the central focus of this master thesis study, an overview of their general structure is 

given in this section. 

The main objective of an EIA report, also commonly named Environmental Impact Statement (EIS) 

or Environmental Impact Report, is to provide a consistent statement of the potential impacts of a project 

proposal and the mitigation measures that can be taken so they can be reduced or remediated. From now 

on in this thesis, both designations EIA report and EIS will be used interchangeably. The information 

gathered in the EIS should help the responsible authorities to make informed decisions, the general 

public to understand how the project could affect communities and the environment, and the project 
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proponents to carry the project responsibly and sustainably. Typically, its content is established 

following the ToR prepared in the scoping stage (United Nations University Online, 2007). 

The content requirements for the EIA reports are regularly set in national legislation. However, the 

level of details required by each country can vary considerably (UN Environment, 2018).  

Table 3 shows the items that are typically included in an EIA report. 

 

Table 3. Typical content of an EIA report (United Nations University Online, 2007). 

CONTENT DESCRIPTION 

Proposal objectives  A clear statement of the proposal goals and why the project is needed for. 

Legal, policy and 

administrative 

framework 

Summary of the legal and policy framework related to the proposal in question. 

Project description 

Description of the project proposal and its alternatives (infrastructure, sites, 

technologies). It encompasses the principal elements and activities that will occur 

during the project phases of construction, operation, and decommissioning. 

Establishment of 

Environmental 

Baseline 

Description of the biophysical and socio-economic aspects of the environment that 

will be affected by the project. Key aspects include: 1) spatial and temporal 

boundaries; 2) biophysical, land use and socio-economic aspects;  3) significant 

trends and anticipated future conditions; 4) environmental areas and valued 

resources that may need more careful protection. 

Public consultation 

results 

If public involvement occurred at the scoping stage, a comprehensive statement of 

the consultation results should be described. 

Impact Assessment 

This section of the EIA report assesses the potential impacts (positive or negative) 

for the project proposal, for its alternatives and the environmental components 

identified in the project’s ToR. Impacts are described in terms of their magnitude, 

duration, severity, etc. The effects of any residual impact that cannot be mitigated 

should be clearly stated. 

Analysis of alternatives 

In this section, the project proposal and its alternatives are compared in terms of the 

negative and positive impacts and effectiveness of the proposed mitigation 

measures. The identification of the environmentally preferred options is given, 

together with the reasons for such a choice. 

Environmental 

Management Plan and 

Monitoring Plan 

As an impact management resolution, these plans serve to ensure that the proposed 

mitigation and monitoring measures will be translated into actions. 

 

The section “Impact Assessment”, highlighted in blue in Table 3, is relevant for this thesis’s work. 

Thus, some additional information about this section is described below. 

In this section, it is generally expected that all potential impacts related to the activities involved in 

the project for all planning phases, i.e., exploration, site development, construction, operation, closure, 

and post‐closure, are described. Information collected in the Baseline studies, combined with 

characteristics of the proposed project are brought together for impact identification (Glasson and 
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Therivel, 2019). It also should define the nature of impacts as direct, indirect, or cumulative3. Impacts 

are assessed for many environmental categories, that can be also named valued ecosystem components 

(VECs). The term VEC was introduced for the first time in 1983 by Beanlands and Duinker in Canada 

(Olagunju and Gunn, 2015; Beanlands and Duinker, 1983), and defines an environmental element that 

has scientific, economic, social or cultural significance. All VECs that may be affected by a project’s 

activities should be included in environmental assessments. Table 4 describes the VECs that in general 

must be accessed for the mining industry. 

 

Table 4. Main VECs assessed in EIAs in the mining industry. The list was extracted from the EIA Technical 

Review Guidelines for the Mining Sector (U.S. EPA, 2011). 

 

The significant impacts that can affect these VECs are described further in this report, in section 

3.6.1. 

 

3.5 EIAs and Science – Literature Review 

 

“Science is valued by society because the application of scientific knowledge helps to satisfy many 

basic human needs and improve living standards. […] Science is often justified to the public as 

driving economic growth, which is seen as a return-on-investment for public funding. During the 

past few decades, however, another goal of science has emerged: to find a way to rationally use 

natural resources to guarantee their continuity and the continuity of humanity itself; an endeavour 

that is currently referred to as “sustainability”.” (Rull, 2014, p. 919). 

As described in section 3.1, EIAs frameworks were born as a political response from the US 

government to the increasing concerns from the public to environmental changes caused by human 

activities. Since EIAs did not come from a scientific background, but instead from a political one, and 

its practice started without the implementation of proper scientific knowledge support, scientists and 

EIA practitioners started to raise concerns about the need for a conceptual foundation to be built 

(Cashmore, 2004; Ma et al., 2018; Lawrence, 1997). 

Despite the notable advances in developing, implementing and strengthening EIA processes 

worldwide, efforts have mostly been put into the legislative and procedural aspects of EIA, at the 

                                                 
3 Direct impacts: specific activity related to the project happening in the same area as the project; Indirect impacts: 

actions resulting from direct impacts that occur outside the project area; Cumulative impacts: incremental impacts 

associated with the project when added to past, present, and future activities (U.S. EPA, 2011). 

 

Main valued ecosystem components assessed in EIAs in the mining industry 

1. Soils and Geology 6. Land Use 11. Health and Safety 

2. Surface Water 7. Air Quality 12. Aquatic Biota 

3. Groundwater 8. Cultural Aspects 13. Socioeconomic Aspects 

4. Vegetation 9. Noise and Vibration 14. Climate Change  

5. Fish and Wildlife 10. Aesthetics  
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expense of establishing a robust EIA theoretical framework, which is considered to be inadequately 

developed (Lawrence, 1997).  

Considering that EIAs processes started to be worldwide implemented about 50 years ago, there are 

at least 35 years in which researchers and EIA practitioners have been pointing out with more emphasis 

the problems related to its framework inadequacy. In an article published in 1997 by the EIA practitioner 

David Lawrence, it is stated that “the current theoretical, state-of-the-art of EIA is largely an uneven 

mix of planning theory; traditional scientific theory; discipline-specific social, economic, and biological 

theories; evaluation theories and procedures; public policy and organizational theory; and a loose 

amalgam of methods, concepts, and frameworks derived from a range of sources including EIA practice. 

[…] It requires more reflective and coherent EIA theory-building.” (Lawrence, 1997, p. 80). In this 

article, the author refers to at least nine other studies from the ’80s and ’90s, which also evidence similar 

issues. 

Seven years later, in 2004, the environmental and social scientist Matthew Cashmore brought up the 

same concerns and suggested that EIAs should go through a significant revision of the research agenda 

to improve EIA theory and its scientific background. The author makes it explicit a “back to basics” 

approach, i.e., the need to give careful attention to the primary purposes of EIA as a fundamental step 

to fully understand how to define its theoretical background adequately. Due to a large number of 

stakeholders and different interests that are part of an EIA process, its purposes can also be interpreted 

differently. It is suggested that transparent and open debates among all involved people should be carried 

out, providing a space where researchers can expose their concerns and perceptions about EIA’s 

purposes (Cashmore, 2004). 

Greig and Duinker (2011) observe that EIAs are processes that, in general, must be completed in a 

short time, which is not compatible with the time needed for the creation of proper scientific knowledge, 

where predictive models need to be created, tested and refined. The authors also point out that much 

EIA practices are “pseudo-scientific untested qualitative judgment” and that “to achieve the benefits 

that should accrue from designing environmentally sustainable developments, strong science in EIA is 

imperative” (Greig and Duinker, 2011, p. 164). 

Fischer and Noble (2015) acknowledge that empirical EIA research is still underdeveloped, and a 

reason could be that specific funding for this kind of research remains challenging to obtain. They 

observe that EIA is not a traditional academic discipline. However, it has a multidisciplinary approach, 

having researchers dispersed in the most varied academic areas, such as Ecology, Geography, Political 

Studies, Geology, Planning, Engineering, among many others. As the EIA community does not yet have 

a well-defined academic identity, most funding still tends to support the traditional subjects. In the 

article, it is also mentioned that politicians and policy-makers do not seem to be putting efforts to fund 

EIA research, and this could be because strengthening EIA scientific background would give a much 

clearer understanding of environmental impacts, that would increase their responsibility as decision-

makers (Fischer and Noble, 2015).    
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More recently, Ma et al. (2018) evidenced that the communication among EIA stakeholders is often 

ineffective and/or insufficient, and this problem should be addressed so the quality of science in EIAs 

can be improved. The authors also acknowledge that there is an unbalance between the participation of 

EIA practitioners and academic researchers in influencing the quality of science in EIAs. The latter has 

a limited role. An aggravating factor for this situation is that these stakeholders generally disagree about 

what science is in the process of EIA, this being another barrier to the improvement of the quality of 

science in EIAs (Ma et al., 2018). 

A fact that deserves attention in this work is that no information was found about EIA legislation and 

the use of scientific knowledge. The research works mentioned in this section do not address this issue. 

In addition, EIA laws and regulations applied to the three countries of study in this thesis do not explain 

what constitutes the science that should be used in formulating EIAs or how it should be applied in 

decision making. The words “science” or “scientific” appear very rarely in the main documents that 

guide practitioners to develop the EIAs. 

This section gave a brief overview of how science has been approached by EIAs worldwide. For at 

least four decades, authors from the most varied countries have pointed out that scientific knowledge 

must be improved within EIA theoretical frameworks, either through better incorporation of existing 

scientific knowledge or through the production and incorporation of new scientific knowledge, adapted 

for a given type of project. Thus, this tool can be appropriately used to protect the environment and 

achieve sustainable development, which is, in the end, the ultimate purpose of EIAs. 

 

3.6 The Mining Industry Context 
 

3.6.1 Mining Impacts and the Importance of EIAs 

 

Mining has been an essential activity for humankind since the beginning of our civilization. It takes only 

a glance to realize how impressively we rely on metals and minerals for everyday life. During the last 

century, mining activities were fundamental to infrastructure development and to improve welfare. 

However, they have also entailed severe natural resources degradation and degeneration, with increased 

pollution, socio-ecological instabilities, and human health risks. Despite its vital importance, the 

environmental impacts entailed by this activity are various and already well documented by many 

environmental studies worldwide. Table 5 contains a summary list of the leading environmental and 

social impacts of mining. 
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Table 5. Summary of environmental and social negative impacts that can be caused by mining activities. 

Information from rows 1 – 5 was extracted from the Guidebook for Evaluating Mining Project EIAs 

(Environmental Law Alliance Worldwide, 2010). Information on row 6 (impacts on soil) was obtained from 

Prematuri et al. (2020) and Li et al. (2018). 
 Environmental and Social Impacts of Mining 

1 
Impacts on water 

resources 

- Acid mine drainage and contaminant leaching; 

- Erosion of soils and mine wastes into surface waters; 

- Impacts of tailing impoundments, waste rock, heap leach, and dump leach 

facilities; 

- Impacts of mine dewatering. 

2 
Impacts on air 

quality 

- Particulate matter transported by the wind as a result of excavations, 

blasting, transportation of materials, wind erosion (more frequent in open-

pit mining), fugitive dust from tailings facilities, stockpiles, waste dumps, 

and haul roads. Exhaust emissions from mobile sources (cars, trucks, heavy 

equipment) raise these particulate levels; 

- Gas emissions from the combustion of fuels in stationary and mobile 

sources, explosions, and mineral processing; 

- Incidental releases of mercury; 

- Noise and vibration. 

3 
Impacts on 

wildlife 

- Habitat loss; 

- Habitat fragmentation. 

4 
Impacts on social 

values 

- Human displacement and resettlement; 

- Migration; 

- Lost access to clean water; 

- Impacts on public health; 

- Impacts on livelihoods; 

- Impacts to cultural and aesthetic resources. 

5 
Impacts on 

climate change 

- Lost CO2 uptake; 

- CO2 emitted by machines; 

- CO2 emitted by the processing of ore into metal. 

6 Impacts on soil 

- Contamination by hydrocarbons; 

- Heavy metals pollution; 

- Soil erosion; 

- Contamination by sewage discharge; 

- Loss of soil structure and function due to the removal of its top layer. 

  

 

The impacts and their magnitude will depend on the mining methods, the project scale, the 

geological, geomorphological, and hydrological characteristics of the area, among other factors. 

Achieving a balance between getting the benefits from mining activity and protecting the natural 

environment is essential for the sustainable exploitation of mineral resources. EIAs play a vital role in 

this matter.  

In order to receive governmental permits to build a mine, mining companies in most countries must 

develop EIA processes, submit the reports, and wait for approval. This step involves a certain 

expectation since the fate of the project (and sometimes the fate of the company) depends on the 

feedback results. In the mining industry, EIA studies are commonly made by environmental consulting 

companies that are hired by the mining firms. Generally, these companies have a multidisciplinary team 

composed of biologists, geologists, environmental scientists, civil engineers, agronomists, and others 
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who work together to provide services such as risk analysis and management, emergency planning, 

environmental monitoring, environmental and social impact assessments, audits and expert reports. If 

they deliver a well-structured and transparent EIA report, it will be more manageable for authorities to 

review it and for the company to obtain operating permits (Dougherty, 2019).  

During the mine operations, the management of the environmental impacts must follow the 

constraints established in the legal permits. However, unforeseen impacts may be identified, and 

negative or positive events that were not initially predicted may occur. In this case, the mining activities 

must make continuous adjustments for environmental and social protection (Sinding, 1999). 

 

3.6.2 The Mining Industry in the Context of Climate Change and the 

Transition to Renewable Energy 

 

A 2020 research by McKinsey’s Basic Materials Institute reveals that mining activities are directly 

responsible for 4 – 7% of GHG emissions globally. When considering indirect emissions, like those 

from coal combustion, the global share of emissions rises to 28% (McKinsey & Company, 2020). 

However, due to the current scenario regarding global warming and climate change, the mining sector 

is expected to face increasing pressure from society, investors, and governments for emissions reduction. 

To limit the warming to below the 1.5°C temperature goal of the Paris Agreement4, a significant GHG 

emissions reduction of 7.6% per year must be globally implemented between 2020 and 2030 (UNFCCC, 

2019). However, the mining industry has only started to set some emission-reduction goals, ranging 

from 0 – 30% by 2030, far below what is needed (McKinsey & Company, 2020). 

The mining industry also plays a crucial role in the global decarbonization path. The successful 

implementation of the 2015 Paris agreement and accomplishment of the SGDs will require a dramatic 

increase in the extraction of some types of metals, which can come with severe ecological and social 

costs. This is because to make the transition to a low or zero-carbon economy, based on energy-efficient 

technologies and low carbon electricity generation, the mining industry will face a rise in demand for 

specific and essential metals to manufacture these clean technologies. In some cases, this demand can 

be massive, as for neodymium, for example, a metal that is part of the REE group and is essential in 

wind turbines (World Bank Group, 2017). In the energy sector alone, the increase in the use of low-

carbon technologies as solar panels, wind turbines and energy storage batteries, can drive market growth 

for metals as aluminum, cobalt, lead, nickel, copper, platinum-group metals (PGMs), REE, silver, zinc, 

among others (World Bank Group, 2017).  

As holders of major metal reserves, essential for the manufacturing of low-carbon technologies, 

Brazil, Chile, and Australia (among other countries) are important suppliers for the global renewable 

                                                 
4 The Paris agreement is a landmark climate agreement signed in 2015 by all the 194 parties of the UNFCCC 

(United Nations Framework Convention on Climate Change) and formally entered into force in November 2016. 

It aims to combat climate change by taking the necessary actions and investments to construct a sustainable low 

carbon future (UNFCCC, n.d.). As of November 2020, it is ratified by 188 UNFCCC parties (JT, 2020).  
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energy transition (Månberger and Johansson, 2019). These countries hold significant global shares of 

copper (23% Chile; 10% Australia), lithium (51% Chile; 16,5% Australia), nickel (22,5% Australia; 

12% Brazil), REE (18% Brazil), cobalt (17% Australia), manganese (17% Brazil; 12% Australia) and 

silver (16% Australia) (U.S. Geological Survey, 2020).  

Although this scenario can be seen as an economic opportunity to countries that are major holders of 

metal reserves (Arrobas et al., 2017), it is of utmost importance that the metal extraction is made 

sustainably, otherwise ecological and social costs can be devastating (Hickel, 2019). 

The metal supply from recycled end-of-life products, from technological innovation or metal 

substitution, can assist in providing future metal availability. However, it is unlikely it will be enough 

to satisfy all demand. To guarantee metal availability for the industry, mining activities must continue 

and grow to the foreseeable future (Ali et al., 2017).  

The main concern is not a run out of metals (although this can become a concern in the future), but 

an over-extraction crisis, which can lead to significant ecological and social impacts since mining is 

already known for its close relation with deforestation, environmental pollution, biodiversity loss and 

the collapse of ecosystems around the world (Foreign Policy, 2019). The contradiction rests on the fact 

that to develop “clean energy” from “clean technologies”, severe environmental impacts can be 

generated in the first step of the mineral supply chain. This is a problem that must receive major 

attention, especially from government authorities and policy-makers, since the goal of the 2030 Agenda 

for Sustainable Development is to have an environmentally coherent and fair future for all. 

Furthermore, the rapid increase in metal demand can lead to geopolitical issues. Due to the 

geographical concentration of reserves, the opportunity for market growth will vary among countries. 

Thus, depending on the political stability of supplier countries, import-dependent countries might 

struggle to access the natural resources they need for their economy. The occurrence of resource wars 

(leading countries to use military force to have access to mineral resources), and/or natural resource 

wealth becoming a resource curse5, are also problems that can derive from this scenario (Månberger and 

Johansson, 2019). 

As described above, the mineral supply for the transition to a low carbon economy threatens to be 

inadequate. Ali et al. (2017) write that the “international environmental policy is currently missing the 

resource dimension for meeting both ecological and development targets” and that “minerals are a 

fundamental planetary resource and should be a base tenet of environmental policy development” (Ali 

et al., 2017, p. 371). 

In this context, the importance of EIA process in the mining industry gets more evident, since as a 

well-known and globally widespread tool for environmental planning and management, it can be of 

                                                 
5 Resource curse is a term used to describe the failure of resource-rich countries to use well that resource and fully 

benefit from it. After the discovery of natural resources, instead of taking advantage of it to grow economically 

and create a scenario of prosperity, what happens is that conflict and authoritarianism take place, leading to social 

conflict, economic instability, and environmental damage (Natural Resource Governance Institute, 2015).   
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great help for addressing, mitigating and/or avoiding the problems related to a rise in global metal 

demand that can emerge in the near future. 

 

3.6.3 The Relationship between EIAs and the United Nations SDGs in the 

Mining Industry 

 

The United Nations, in its 2018 report on legislation for environmental impacts (UN Environment, 

2018), recognizes that EIAs are key to a circular economy and that the development and adaptation of 

EIA legislation are essential for achieving the SDGs. The 17 SDGs (illustrated in Figure 1) represent 

the core of the 2030 Sustainable Development Agenda, which was born at the United Nations 

Conference on Sustainable Development in Rio de Janeiro in 2012 and adopted in 2015 by all 193 

United Nations Member States as a global call to action to end poverty, to promote social inclusion, 

economic development, and environmental sustainability, ensuring that every single person enjoys 

peace and prosperity by 2030 (United Nations, 2015). The UN report also evidences that although EIAs 

are not explicitly cited in the 2030 Agenda for Sustainable Development, they are essential processes 

that can be very helpful to understand better potential impacts that many activities, policies, or 

programmes could have on the environment (UN Environment, 2018). 

 

 
Figure 1. 17 SDGs. Image permission used under the SDG Guidelines (United Nations, 2020).  

 

 

The SDGs implementation in the mining industry can, at first glance, seem a contradiction. After all, 

mining activities are major contributors “for many of the challenges that the SDGs are trying to address 

– environmental degradation, carbon emissions, displacement of populations, worsening economic and 
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social inequality, armed conflicts, gender-based violence, tax evasion and corruption, increased risk for 

many health problems, and the violation of human rights” (UNDP, World Economic Forum, CCSI and 

SDSN, 2016, p. 3). On the other hand, the modern society does not function without all the minerals 

provided by mining, which represents an essential activity to supply vital elements used for electronics, 

healthcare, transmission, energy production, vehicle manufacture, communication, among many other 

sectors. Thus, the solution is to mine sustainably. 

In 2014, looking ahead to the SDGs implementation that took place only at September of the 

following year, the International Council of Mining & Metals released a report on the role of mining in 

national economies, which dedicates plenty of focus on the fundamental role that this industry can make 

to the SDGs (ICMM, Raw Materials Group and Oxford Policy Management, 2014). According to this 

report, mining is a large-scale global industry represented by approximately 6000 industries employing 

some 2.5 million people worldwide, having an informal component that can include around 15-20 

million people. It is undoubtedly very challenging to mobilize such a large industry to answer the call 

of society for sustainable development since it involves a paradigm shift for everyone involved, a 

generous dose of political commitment and international cooperation. 

Another important document in this matter was released in 2016 by the United Nations Development 

Programme (UNDP), the Columbia Center on Sustainable Investments (CCSI), the World Economic 

Forum, and the Sustainable Development Solutions Network (SDSN). The report named Mapping 

Mining to the SDGs: an Atlas configures a guide, especially to all mining companies, staff, management, 

and boards to understand how the activity can contribute positively to all 17 SDGs. The main objective 

is to encourage them to include the SDGs (when relevant) into their business and operations and serve 

as a background for more dialogue around the theme. The engagement and close collaboration of all 

stakeholders, as governments, communities, and civil society is crucial for the success of the map 

implementation (UNDP, World Economic Forum, CCSI and SDSN, 2016).  

It is essential to mention that more important than focusing on how to transform mining in a 

sustainable activity, is to focus on how mining can contribute to sustainable development. The idea 

behind this message is to think primarily about how it can effectively make a positive contribution to 

the long-term well-being of people and the environment (ICMM, Raw Materials Group and Oxford 

Policy Management, 2014). This should be the main concern when thinking about opening a new mine 

and can also start to be the ideal to be followed in any mining project that is already in operation. Many 

of the actions and opportunities (if not all of them) suggested by the UN Atlas for mining companies to 

adopt in order to address the SDGs have the potential to be already implemented in EIAs at the planning 

phase. 
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4. Methodology 
 

4.1 Data Collection and EIA reports Selection Criteria 

 

EIA reports for mining projects in Brazil, Chile, and Australia were selected for further analysis, and 

the motivation for choosing these three countries was the fact that, as mentioned in section 3.6.2, they 

hold major reserves of essential metals for the manufacturing of low-carbon technologies, thus being 

essential suppliers for the global renewable energy transition. Examples of these metals are copper, 

lithium, nickel, REE, cobalt, silver, among others (Månberger and Johansson, 2019), and an effort to 

find EIA reports related to their mining was made in this thesis work. However, in Brazil, due to the 

general scarcity of available EIA reports online, it was not possible to select reports related to any of the 

aforementioned metals, making it necessary to work with the available material, which were mostly 

reports related to the mining of coal, gravel, or quartz sand. 

To make sure of the replicability of this work, the EIA reports were selected in a careful and well-

documented way, also ensuring that all documents are publicly accessible. All reports were collected 

online, in national or state EIA repositories websites, with only one exception from one EIA from Brazil, 

which was found on the mining company's website. The websites were found after internet search with 

keywords, using Ecosia as browser. Table 6 describes which keywords were selected, the websites found 

and the date of search. 

 

Table 6. Keywords that helped to find the websites where the EIAs were collected. 

Keywords 
Website found from 

keywords 

Company / 

governmental authority 
Country Search date 

Northern territory 

government impact 

assessment reports 

https://ntepa.nt.gov.au/yo

ur-business/environment-

impact-assessment 

Northern Territory 

Environmental 

Protection Authority 

Australia 
August 14th, 

2020 

EIA/Rima mineração 

Estado de Santa 

Catarina 

http://www.ima.sc.gov.br

/index.php/downloads/lic

enciamento-

ambiental/eia-rima  

IMA – Instituto do Meio 

Ambiente de Santa 

Catarina 

Brazil 
August 14th, 

2020 

EIA/Rima mineração 

Estado do Rio 

Grande do Sul 

http://copelmi.com.br/eia

-rima-mina-guaiba/ 
Copelmi Mineração Ltda Brazil 

August 14th, 

2020 

Evaluación de 

impacto ambiental 

Chile 

https://www.sea.gob.cl/ 
Servicio de Evaluación 

Ambiental 
Chile 

August 14th, 

2020 

 

After navigating the websites found, a total of 6 EIA reports were then selected for analysis, as shown 

in table 7. 
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Table 7. Project proposals’ EIA reports selected for analysis in this master thesis study. 

 Country Project name 
Material/Element of 

interest to be extracted 

Year of 

report 

release 

Report status 

(checked in December 

2020) 

1 Australia Nolans REE 2016 Approved 

2 Australia Grants Lithium Lithium 2019 Approved 

3 Brazil Mina Guaíba Coal 2018 

Suspended until more 

conclusive analysis is 

presented 

4 Brazil Mina Rio Pio Coal 2018 Under technical analysis 

5 Chile Biolantánidos REE 2018 Under technical analysis 

6 Chile Minero Arqueros Copper 2017 Under technical analysis 

 

Additionally, as this thesis project considers the importance of EIAs for the SDGs achievement, the 

selection of the reports was made according to the date that the 2030 Sustainable Development Agenda 

was adopted by all 193 United Nations Member States, which is September 25th, 2015. Based on this 

date, it was determined that all reports analyzed were handed over to the authorities for review no earlier 

than the year of 2016. Since the implementation of the 2030 Agenda is highly relevant for more 

sustainable mining, it is expected that the EIA legislation would incorporate or improve new guidelines 

for environmental preservation within this industry. 

 

4.2 Criteria for the Lack of Scientific Knowledge in EIA Reports 

 

In order to identify if EIA reports are using scientific knowledge as support for their impact claims and 

also writing them with clarity and objectivity, a careful and critical analysis of the claims related in the 

Impact Assessment section on two specific VECs – climate change and surface water quality – took 

place. Only these two categories were selected due to the large size of the reports, so it would be 

unfeasible to analyze more categories within a master thesis writing time period. The claims in the 

reports were then categorized into a “lack of scientific knowledge criteria”, divided into two groups, as 

described: 

 

1. The impact claim lacks the support of scientific evidence, including citations to scientific 

literature, modeling, field study, and/or sample analysis results, as well as relevant figures 

without legend (for example figures which contains results of modeling). It can also mean that 

vague, very little or no information about the claim was described in the EIA report. The use of 

information that explicitly does not come from scientific sources as an argument for a claim is 

also included in this criterion. The identification of possible impacts that were not addressed in 

the report is also considered here, since the lack of a full overview of all impacts that could affect 

a particular area could represent significant environmental and social risks that are not being 

taken into consideration.  
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2. Lack of clarity and objectivity in the description of the impact claim, i.e., difficulty for the 

reader to clearly understand what is described in the claim. In this criterion, it is also included: 

odd phrasing or considerable grammatical errors that strip claims of their meaning; information 

about the same claim spread in different documents that are part of the same EIA report – which 

makes it difficult for the reader to have a comprehensive view of the described impact; and/or 

lack of consistent information about the same claim in the report (or between the documents that 

are part of the same EIA report), i.e., incompatibility of information about the same claim. 

 

Group 2, however, do not have the same weighting for this master thesis as group 1, since lack of 

clarity and objectivity might not always represent a problem to the general quality of the report when it 

regards to the lack or presence of scientific knowledge. Nevertheless, it was considered important to 

also evaluate EISs’ claims according to this criteria group. As mentioned in the introduction, the way 

that scientific knowledge is presented to society and decision-makers is of high importance, so that the 

reader has a good understanding of the content.  

Table 8 describes the criteria items as individual indicators, which will facilitate the categorization 

of information after the analysis of the claims. 

 

Table 8. Description of the indicators used to evaluate if EISs’ impact claims are lacking scientific knowledge. 

LACK OF SCIENTIFIC KNOWLEDGE CRITERIA 

                                                     Indicator 

1 
The claim lacks support 

of scientific evidence 

1LS 
Lack of citations to scientific literature, modeling, field study 

and/or sample analysis results; Relevant figures without legend. 

1VI 
Vague, very little or no information about the claim is described 

in the EIA reports. 

1NS 
Use of information that explicitly does not come from scientific 

sources. 

1PI 
Identification of possible impact claims that were not addressed 

in the EIA reports. 

2 

Lack of writing 

structure, clarity and 

objectivity in the claim’s 

description 

2R 

Readability: difficulty for the reader to clearly understand what 

is described in the claim; Claim with considerable grammatical 

errors. 

2SD 
Information about the same claim spread in different EIS 

documents. 

2LC 
Lack of consistent information given about the same claim 

within the EIS or between different EIS documents. 

 

4.3 Criteria for Evaluation of SDGs Compliance in EIAs 

 

As a second goal of this work, the thorough reading of EIA reports made it possible to also have a 

general view on the approach for SDGs implementation within these documents. 



   

 

25 

 

The SDGs that are more closely related to this thesis work are SDG 6 – Clean Water and Sanitation 

– and SDG 13 – Climate Action, since surface water quality and climate change mitigation were the 

categories selected for analysis. 

In order to make a quantitative evaluation on this matter, a report prepared in 2016 jointly by the 

United Nations Development Programme (UNDP), the World Economic Forum, the Columbia Center 

on Sustainable Investments (CCSI) and the Sustainable Development Solutions Network (SDSN) 

named Mapping Mining to the SDGs: An Atlas (UNDP, World Economic Forum, CCSI and SDSN, 

2016) was used. This report describes a series of actions that can be taken by the mining industry 

worldwide to contribute to the achievement of SDGs. The actions are listed in Tables 9 and 10, for SDG 

6 and SDG 13, respectively.  

 

Table 9. Actions that the mining industry can take to contribute to the achievement of SDG 6 (UNDP, World 

Economic Forum, CCSI and SDSN, 2016). 

SDG 6 – Clean and water sanitation 

Set 1 

Actions to 

conserve and 

recycle water 

- Recycle and/or recover metals from wastewater 

- Reduce water consumption 

- Use alternatives water resources (greywater, seawater) 

Set 2 

Actions to 

manage water 

holistically 

- Align with government water management policies 

- Integrate technical, social, economic, and political water concerns 

- Identify high-value water areas 

- Maintain long-term water balance throughout projects 

- Incorporate water reporting and disclosure 

Set 3 

Actions to 

monitor water 

quality 

- Monitor water sources both near mine and downstream 

- Involve the community in monitoring and share water data openly 

Set 4 

Actions for 

collaboration 

and leverage 

- Support potable water and sanitation planning and infrastructure 

- Clearly delineate watershed management responsibilities 

- Share benefits of water infrastructure 

- Explore co-financing arrangements 

- Support local capacity-building in water and sanitation management 

 

Table 10. Actions that the mining industry can take to contribute to the achievement of SDG 13 (UNDP, World 

Economic Forum, CCSI and SDSN, 2016). 

SDG 13 – Climate Action 

Set 1 

Actions to 

reduce 

emissions 

- Improve energy efficiency 

- Use renewable energy 

- Use low-emission fuels 

- Align with NDCs6 

- Measure and report direct, indirect, and product-related emissions 

Set 2 

Actions to build 

climate change 

resilience 

- Plan for climate change impacts on mines and communities 

- Strengthen emergency response plans 

- Model climate-related environmental impacts 

                                                 
6 The nationally determined contributions (NDCs) under the Paris Agreement are statements of the actions a 

country intends to take to reduce greenhouse gas emissions. In general, they also indicate other priorities to 

contribute to broader sustainable development (Dzebo et al., 2017). 
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Set 3 

Actions to 

recognize 

climate change 

in planning and 

investment 

- Use scenario planning to inform views on climate and energy risks and 

opportunities 

- Use climate projections in design and placement of operations and 

infrastructure 

- Adopt corporate climate change, carbon management and disclosure 

policies 

- Use shadow carbon prices to inform portfolio evaluation and investment 

decisions 

- Include climate change on the board agenda 

Set 4 
Actions for 

collaboration 

and leverage 

- Participate in climate-related R&D and pilots (emissions trading, CCS 

projects) 

- Engage in intra- and cross-industry climate dialogues 

 - Publicly support carbon pricing 

 

According to the information provided in the analyzed EIA reports, it was possible to assess whether 

these actions are being taken into consideration or not during the lifetime of the mining project. After 

this analysis, a grade varying between “1” and “4” was given to each report, being “1” a poor 

contribution to the SDGs implementation, and “4” a very good contribution to the SDGs 

implementation. The grading criteria are shown in Table 11. 

 

Table 11. Grading criteria for SDGs contribution within the mining projects assessed in this study. 

Grade % of actions taken Description 

1  Poor contribution 5% – 40% (1 – 6 actions) 
The EIS does not address a reasonable number 

of actions for the SDG implementation  

2 Fair contribution 40% – 60% (7 – 9 actions) 
The EIS addresses a reasonable number of 

actions for the SDG implementation  

3 Good contribution 60% – 80% (10 – 12 actions) 
The EIS addresses a significant number of 

actions for the SDG implementation  

4 
Very good 

contribution 
80% – 100% (13 – 16 actions) 

The EIS addresses an excellent number of 

actions for the SDG implementation  

 

 

4.4 Study Limitations 

 

Four limitations for this study to be taken into consideration: 

 

1. The degree of difficulty in finding the documents online from Brazil, given that the country does 

not have an official national database to be accessed by the general public. The availability of 

EISs online in Brazil is still a recent service. Many documents are still found only physically in 

public libraries. The mining activity is present in all Brazilian 27 states, and each state is 

responsible for making these documents available to the public. However, the vast majority of 

states do not have an online database yet. Fortunately, some states already provide this service, 

and although it is still generally precarious, it was enough for some EISs to be found. 

Unfortunately, none of them refers to metals that are important for the transition from the global 
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energy matrix to renewable energy. As mentioned before, most EIA reports found online in 

Brazil were related to the mining of coal, gravel, or quartz sand. In this way, I chose to work 

with reports made for coal mining in this country, especially due to the relevance of this material 

on climate change, given that its combustion for energy use accounts for 40% of global CO2 

emissions (Jakob et al., 2020).    

2. Despite the fact that EISs encompasses several environmental impact categories, the decision to 

focus only on two of them (climate change mitigation and surface water quality) was made due 

to time restriction; 

3. It would have been desirable that a more significant number of reports had been analyzed in this 

study in order to obtain more comprehensive results. In reality, the initial expectation was that 

20 reports would be investigated in this thesis work, however this idea had to be abandoned at a 

certain point, and I had to settle for a considerably smaller number. Although a larger number of 

EIA reports from the 3 countries of study were found online (16 reports from Brazil, 9 from 

Chile, and 10 from Australia), due to the time restriction, it was not possible for me to analyze 

more than 6 reports only. The detailed reading and critical interpretation of such complex reports 

was a task that demanded a great deal of work, much larger than initially planned. Among the 

reports found online that could have been used in this thesis work, the selection of the 6 reports 

analyzed was not made in any specific way. I just randomly chose them among the others. 

4. The language in which the EIA reports are written. Since the project's author recognizes only 

English, Portuguese and Spanish, those were the languages used for EIA reports’ collection and 

analysis. The evaluation of EIA reports in other languages would have added value to this work, 

for example, from countries as Russia, China, and Sweden, which are also countries with 

important metal reserves for transition to a carbon-neutral economy (Månberger and Johansson, 

2019).  
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5. Results 
 

From the 6 EIA reports selected for analysis, a total of 59 impact claims in surface water quality were 

found. No claims regarding climate change were present in the documents. The detailed outcomes from 

the analysis of the claims are described in Appendices A – F. The most common impacts found are 

shown in Table 12.  

 

Table 12. The 10 most common impacts in surface water described in the EISs. 

1 

Changes in surface water quality and/or changes in the hydrogeological flow regime caused by mine site 

infrastructure. The land clearing and constructions may facilitate land instability and occurrence of erosion, 

which has the potential to contaminate the water and/or cause changes to the watercourse flow dynamics. 

2 Changes in surface water flow regime due to watercourse diversions. 

3 Surface water quality impacted by acid mine drainage (AMD). 

4 
Hydrocarbon and other chemical contamination due to leaks and spills from diesel fuel storages or run-off 

from workshop/parking areas. 

5 Bacterial contamination due to leaks from the onsite wastewater management system. 

6 
General site movements (as material transportation) that can result in the generation and dispersion of 

particulate or dust, which may change surface water quality. 

7 
Overflow from tailings storage facility (TSF) and/or residue storage facility (RSF) containing metals at 

levels exceeding guideline thresholds, with discharge to surface water. 

8 
Rainfall could facilitate erosion at the mine site and/or contribute potential contaminants to reach surface 

watercourses. 

9 Surface water quality impacted by the pit lake waters, which are generally acidic and hypersaline. 

10 Changes in surface water flow regime due to the construction of the water inlets for water supply. 

 

5.1 Analysis of the Use of Scientific Knowledge in EIAs 

 

After a critical and holistic analysis of each of the 59 impact claims regarding the lack of scientific 

knowledge support (see Appendices A – F), a total of 137 indicators were then identified, as depicted in 

Table 13. 

 

Table 13. Number of impact claims and number of identified indicators per project. 

 Country Project name 
Number of 

assessed claims 

Number of identified 

indicators 

1 Australia Grants Lithium 8 19 

2 Australia Nolans 15 23 

3 Brazil Mina Rio Pio 14 46 

4 Brazil Mina Guaíba 6 15 

5 Chile Minero Arqueros 4 17 

6 Chile Biolantánidos 12 17 

Total   59 137 

 

Figure 2 shows the distribution, in percentage, of the 137 indicators identified, which are categorized 

into 7 different types, as described in Table 8.   
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Figure 2. Distribution in percentage of the 7 indicator types considering all analyzed EIA reports combined. 

 

1LS and 1VI were the most commonly identified indicators in this work, combined representing 72% 

of the total. Both were identified in 5 of the 6 EIA reports analyzed, as shown in the legend of Figure 3. 

Indicator 1PI comes in third place, representing 12% of the total lack of scientific knowledge, and is 

present in 4 EISs. These findings show that the lack of scientific support (represented by group 1) 

occurred much more frequently than a lack of clarity and objectivity in the claims (represented by group 

2). 

It is important to mention that although the indicator 2R represents 10% of the total, it was identified 

only in 1 EIS (see Appendix C), so this result was considered not representative for this study as a whole. 

It is possible that if a greater number of EIA reports had been analyzed, this indicator would represent a 

much smaller fraction of the total. 

Figure 3 depicts the distribution of indicators identified for each EIS individually. 
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Figure 3. Quantity of each of the 7 indicators that were identified in the EISs. 

 

From Figure 3, one can observe that indicators 1LS and 1VI frequently occur together in the same 

EIA report, as seen in Nolans, Grants Lithium, Mina Rio Pio, and Mina Guaíba projects. This 

demonstrates that, besides the lack of support from scientific evidence (represented by indicator 1LS), 

these EIA reports are also not covering their claims in a holistic way (represented by indicator 1VI). In 

Appendices A – D, related to these four EIA reports, one can also observe that indicators 1LS and 1VI 

were often attributed to the same impact claim, demonstrating the poor analysis of these environmental 

impacts in the reports. It is interesting to note that two of these reports (Nolans and Grants Lithium) 

have received approval from the environmental agency and the mining project is already underway. 

The presence of indicator 1VI means that the whole set of information that should be given about a 

single claim sometimes is not reported. In other words, relevant basic information that could affect the 



   

 

31 

 

EIA analysis outcomes is not being mentioned in the reports. Examples of this problem are summarized 

in Table 14. 

 

Table 14. Examples of information not mentioned in the claims, characterizing indicator 1VI. 

EIS Project 
Claim number (from 

Appendices A – F) 

Identified information that was not 

mentioned in the claim 

Grants Lithium 

1 

The location of the borrow areas and the 

amount of material that will be collected. 

Demonstration that the catchments that were 

selected for analysis are representative of the 

area. 

4 
The type of flocculants used. 

The chemical composition of the sediments. 

5 
The spatial distribution of the 156 collected 

samples and from which lithology. 

Nolans 
1 The quality of surface water. 

5 The chemical composition of dust sediments. 

Mina Guaíba 

3 
Types and amounts of metals that could reach 

the surface water. 

6 
The type of vegetation cover chosen and its 

efficiency to prevent local erosion. 

Minero Arqueros 

2 
The types and amounts of hazardous 

substances that could reach surface water. 

4 
The types and amounts of contaminants that 

could reach surface water. 

  

Furthermore, sometimes only the title of impact claim is mentioned in the EIA report, without any 

description about it. This was observed in 5 EIS: Grants Lithium, Nolan, Biolantánidos, Mina Guaíba, 

and Mina Rio Pio, with great emphasis to the latter, in which all impact claims were only listed in the 

EIS, lacking proper assessment. This also characterized indicator 1VI.  

During the analysis of the claims, it was perceived that several times in all assessed EIA reports, it 

was mentioned that measures would be taken to mitigate the impacts in case they happen. However, the 

presence of both indicators 1LS and 1VI demonstrated that a reliable and comprehensive study to better 

understand the impact, its extent, and its potential damages was not provided. In light of this, a question 

can be made: how can the mitigation measure be efficiently applied if a good overview of the extension 

of the impact is nonexistent? Table 15 summarizes a few examples that are better described in 

Appendices A, B and D. 
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Table 15. Examples of proposed measures to mitigate potential environmental impacts that need more 

comprehensive studies so that their extent is better understood. 

Project name 

Impact 

claim 

number 

What is mentioned in the EIS 

about mitigation measures 
Results of this study’s critical analysis 

Grants 

Lithium 

4 

Measures for minimizing water 

turbidity from erosion and dam 

overflows will be taken to ensure 

turbidity levels of discharged water 

are below the water quality criteria. 

The EIS does not explain the 

composition of the sediments, how they 

would interact with surface water, or the 

amounts of sediments that could go into 

the water streams impacting the 

environment. 

7 

The wastewater management 

system will be regularly inspected 

for evidence of leaks.  As a result 

of these measures, any leaks will be 

confined to a short period and are 

unlikely to be of a scale that would 

result in any major contamination 

of surface water. 

The EIS does not explain what could 

happen to surface water if a leak from the 

septic system happens and the possible 

negative consequences for the 

environment. 

 

Nolans 3 

Changes to the drainage path and 

flow conveyance capacity of creeks 

will be minimized where 

practicable to prevent problems 

associated with erosion or 

sedimentation at road crossings.  

The EIS does not explain the impact 

extension caused by possible erosion and 

sedimentation and the negative 

consequences for the environment. 

Mina Guaíba 

1 

It is mentioned in the EIS that 

protective measures will be taken 

to avoid the impact from activities 

that are associated with soil 

movement and reshape of the area's 

topography, which could lead to 

the development of erosive 

processes, silting of watercourses, 

and alteration of flood areas. 

The EIS does not provide an estimate of 

how much erosion and/or soil movement 

could happen and how the water streams 

could be affected regarding changes in 

their dynamics, as flow rates and 

velocities.  

 

2 

In order to minimize the impact of 

interference in the natural 

watercourses (potentially causing 

soil compaction, reducing the 

infiltration capacity, and enhancing 

the development of erosive 

processes), sections will recreate 

the shaping of the river, in addition 

to the implementation of a 50m 

wide preservation area from the 

river bank.  

Although recovering the water streams 

while diverting them from an urban area 

to a rice crop area seems to be interesting 

from an environmental point of view, 

this change in the course of water 

streams can cause many other 

environmental (and social) impacts that 

were not covered in the EIS (see 

appendix D). 

 

 

Regarding indicator 1PI, it was identified in the Brazilian and Chilean EIA reports. The Australian 

reports showed more extensive content and a more significant number of impact claims addressed in a 

general way. Many of the claims related in the Australian reports served as guides for the identification 

of missing impact claims in the other EIA reports. Brazilian reports demonstrated to have the most 

deficient content when comparing to the others. However, this information could be biased due to the 

low number of analyzed reports. 

All the 6 EIS analyzed in this work were prepared by environmental consulting companies hired by 

the mining firms. As mentioned on section 3.6.1, generally these companies count with a 
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multidisciplinary professional team to carry the EIA studies. However, they apparently do not produce 

any peer-reviewed scientific material. Occasionally they can hire researchers to conduct analyses, as it 

was the case for Mina Rio Pio EIS, in which laboratory analyses for hydraulic conductivity were carried 

in the facilities of a nearby university. 

Bibliographic citations were present in 5 of the 6 EIS, however, only 3 of them showed specific 

citations in the Impact Assessment section. The other EIS had bibliographic citations only in the 

Baseline section. The bibliography used in both Brazilian EIS showed very unreliable quality. Table 16 

demonstrates the findings. 

  

Table 16. Presence of bibliographic references in the EIA reports, regarding surface water information. 

EIS 

Project 

Citation of 

references 

in the 

Baseline 

section 

Citation of 

references in the 

Impact 

Assessment 

section 

Are the 

references 

peer-

reviewed? 

Observations 

Grants 

Lithium 

18 references 

  
No 

Both surface water Baseline and Impact 

Assessment sections share the same 

bibliographic list, which has 18 

references. These are entirely 

guidelines, technical reports and 

factsheets produced by governments or 

environmental companies. Some 

references mentioned in the text are not 

present in the final bibliographic list. 

Nolans None None No 

Both surface water Baseline and Impact 

Assessment sections do not have any 

references. 

Mina Guaíba 
More than 250 references 

 

Yes, at least 

100 

references 

Although it is mentioned in the Baseline 

section that a bibliographic review was 

made, there are no mention of which 

bibliographies were used. 

In the end of the report, a list of the used 

bibliographies is found (for the whole 

report, not specifically for surface water 

studies), which contains more than 250 

references. However, besides a few 

exceptions, the vast majority of them 

are not referenced in the text. Also, 

many references mentioned in the text 

are not present in the final bibliographic 

list.  

Mina Rio Pio 32 references 
Yes, 15 

references 

In the end of the report, a list of the used 

bibliographies is found (for the whole 

report, not specifically for surface water 

studies), which contains 32 references. 

Almost all references cited in the 

bibliographic list are not referenced in 

the text. 
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Biolantánidos 
6 

 references 
None No 

The most used bibliography in the 

surface water Baseline section was a 

brief environmental statement prepared 

in 2016 as a pre-requisite for 

constructing an initial pilot plant of the 

same mining project. The other 

bibliographic references were mainly 

governmental guidelines for 

establishing the quality of drinking 

water in Chile.  

Minero 

Arqueros 

7  

references 
None 

Yes, 1 

reference 

Although 7 references are mentioned in 

the surface water Baseline section, only 

one was widely used, which is a report 

prepared specifically for this mining 

project by a contractor specialized in 

water resources consultancy. However, 

this specific report was not found. 

 

 

5.2 Analysis of EIA Approach for the Implementation of SDGs 6 

and 13 

 

The detailed findings on the EIA reports’ contribution for SDGs implementation are depicted in 

Appendix G and consider only SDG 6. Since none of the assessed reports have claims regarding climate 

change or any other relevant information about this topic, it is considered that the mining projects studied 

in this thesis do not contribute to SDG 13. Project Grants Lithium EIS was the only one to briefly report 

the amount of CO2 emitted during the project’s lifetime to comply with federal regulations. However, 

this information was provided without transparency on how the value was obtained, and mitigation 

measures were not foreseen. The Minero Arqueros EIS shows the results of air quality modeling for 

nitrogen dioxide (NO2), sulfur dioxide (SO2), and carbon monoxide (CO), identifying those gases as 

GHGs. However, although it is recognized that those gases could indirectly influence global warming, 

they are short-lived GHGs in the atmosphere (Myhre et al., 2013), and are by no means the main 

greenhouse gases contributors to climate change – in this case, carbon dioxide (CO2), water vapor, 

methane (CH4) and nitrous oxide (N2O) (Gillenwater, 2015). 

Figure 4 shows a summary of the general contribution to SDG 6 from all the analyzed EISs. The set 

of actions proposed by the Mapping Mining to the SDGs: An Atlas (UNDP, World Economic Forum, 

CCSI, SDSN and 2016) was used as basis. 
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Figure 4. Contribution in percentage for the actions proposed by the Mapping Mining to the SDGs: An Atlas 

(UNDP, World Economic Forum, CCSI and SDSN, 2016), considering the 6 analyzed EIA reports combined. 

 

Set 2 – Actions to manage water holistically – showed the best results, in which the EIA reports 

combined covered 64% of the proposed actions. The action “align with government water management 

policies” was covered by all EIS, representing 20% of this set. Although a detailed look into the water 
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regulation applicable to the 6 EIAs was not made in this thesis work, all EIS related extensive knowledge 

about federal and regional water laws and regulations that they need to comply with during the project 

lifetime. The actions “identify high-value water areas” and “maintain long-term water balance 

throughout projects” were both covered by 5 EIS, then representing each 17% of a total of 20%. 

On the other hand, Set 4 – Actions for collaboration and leverage – had the worst results, in which 

none of the proposed actions were covered in the EIS. According to the Mapping Mining to the SDGs: 

An Atlas (UNDP, World Economic Forum, CCSI and SDSN, 2016), collaboration and leverage 

represents the close cooperation and expertise exchange between the mining company and the local 

communities, governments, scientific research institutions, multilateral agencies, among other groups, 

to better and more holistic water management. 

One can observe that on Set 3, half of the proposed actions were covered since all EIS are relating 

the action “monitor water sources both near mine and downstream”. In general, all EIS cover this action 

clearly and broadly (see Appendix G). Unfortunately, the action “involve the community in monitoring 

and share water data openly” was not mentioned in any EIS. 

Lastly, only 17% of Set 1 – Actions to conserve and recycle water – were covered, with only one of 

its actions mentioned in the EIA reports. This is represented by the action “reduce water consumption”, 

found in two EIS. However, it is relevant to highlight that a clear overview of this action’s 

implementation was not provided in these two reports. 

Table 17 illustrates the contribution made to SDG 6 by each project, which was considered poor in 

all of them. The largest contribution was made by the Nolans Project, reaching 40% of the proposed 

actions. On the other hand, Mina Rio Pio Project had the weakest performance, contributing with only 

20%.  

 

Table 17. Grading for SDG 6 contribution. 

SDG 6 – Clean and Water Sanitation 

Project name 
Number of reported actions / 

total of actions 
Grade 

Grants Lithium 5 / 15 (33%) 1 – Poor contribution 

Nolans 6 / 15 (40%) 1 – Poor contribution 

Mina Rio Pio 3 / 15 (20%) 1 – Poor contribution 

Mina Guaíba 4 / 15 (27%) 1 – Poor contribution 

Minero Arqueros 4 / 15 (27%) 1 – Poor contribution 

Biolantánidos 5 / 15 (33%) 1 – Poor contribution 
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6. Discussion 
 

6.1 The Use of Scientific Knowledge in EIAs 

 

The identification of indicators 1LS and 1VI, notoriously the most present in the analyzed EIS, and also 

the expressive presence of indicator 1PI demonstrated the lack of proper scientific knowledge in the 

Impact Assessment section of the reports, observed in two ways: 

 

1) Lack of support from the scientific literature that is already available from the scientific 

community:  

 

Results in Table 16 demonstrated that among the 3 EIA reports that presented bibliographic 

references in the Impact Assessment section, 2 of them (the Brazilian ones) have very low reliability 

that the references cited were used for the preparation of the reports since there is a serious problem of 

referencing between the text and the list of bibliographies. Thus, despite the existence of peer-reviewed 

references in their lists, there is no evidence that they were actually used. The other EIA report (Grants 

Lithium) that cited references in its Impact Assessment section, encompasses only technical reports, 

guidelines, and factsheets produced by governments or environmental companies, with no use of peer-

reviewed scientific references. Here it is important to highlight that the use of references from existing 

inventories and databases maintained by government agencies or industry groups is not being devalued 

since they contain highly relevant information, frequently supported by peer-reviewed science. In this 

case, the EIS is indirectly incorporating scientific knowledge.  

However, in light of these results, it is relevant to mention that vast scientific literature about the 

most common impacts on surface water quality described in the EISs (see Table 12) can be found 

without difficulty on platforms like Google Scholar or ScienceDirect. Land stability and erosion, 

hydrological and hydrogeological flow regimes, AMD contamination, hydrocarbon and metal 

contamination, and pit lakes water quality, for example, are all well-studied topics in many different 

academic institutions around the world. Although probably in many cases the available literature is not 

specifically representative of the mining project area itself, similarities and correlations could provide 

important insights and valuable information for the development of EIAs with a stronger scientific basis. 

The lack of support from peer-reviewed studies could be associated with the fact that the EIA 

legislation in the three countries of study does not mention what should be used as science for the EIA 

reports’ elaboration. This suggests that, in this way, the team that is preparing the EIA report is free to 

choose and use the scientific material that it deems most appropriate. Interestingly, the literature 

consulted for this thesis (see section 3.5) also makes no mention of the role of EIA legislation in 

establishing the type of science that should be used in the preparation of the reports.  
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This touches on a more complex issue that has been debated over the years by several authors 

(Dimento and Ingram, 2005; Apitz et al., 2017; Liu et al., 2008), which is the relationship between 

science and environmental decision-making. Although a description of what constitutes the scientific 

knowledge used in EIAs might seem like a piece of simple information to be included in EIA legislation, 

this is instead part of a controversial and tricky problem in public policy. The large communication gap 

between scientists and policy-makers directly impacts integrating science into local, national, and even 

international decision-making processes (Apitz et al., 2017). Besides scientists and policy-makers have 

different languages, career paths, goals, and perceptions of time, they also understand science 

differently. While the former is worried about the use of appropriated research methodology and the 

reliability degree of evidence found through different study designs, the latter is normally more informal 

and is less cautious in defining what is valid evidence or not. All of these characteristics constitute a 

barrier so that both can effectively work together (Choi et al., 2005).   

 

2) Lack of comprehensive site-specific studies carried out during the impact analysis stage in the 

EIA process to obtain solid scientific information to properly assess the potential impacts of the 

project proposal:  

 

Here, both the need of more specific studies to holistically and adequately assess a potential impact, 

as well as the total absence of information about any potential impact, are considered. 

A clear example of both situations can be seen in relation to AMD negative impacts. AMD is a 

negative impact associated with mining activities, which is already well‐known for decades, and it can 

severely affect aquatic ecosystems in direct or indirect ways. Any mineral deposit that contains sulfide 

can be a potential source of AMD. However, coal, copper, zinc, silver, and lead deposits are among the 

most common (Gray, 1997). Results show that the Brazilian and Chilean EIS did not present claims 

about AMD impacts (check for indicator 1PI in Appendices C – F), even though they are related to 

copper and coal exploitation. Minero Arqueros EIS does not even mention the type of copper deposit 

that will be exploited, which would be a fundamental information to identify possible AMD generation. 

Both Australian EIS included claims about AMD, however, results demonstrated that they do not have 

a comprehensive assessment of this impact (see analysis in Appendices A – B). This is particularly 

worrying since environmental toxicology literature highlights that AMD can last in the environment for 

decades to centuries after the mine closure, even considering the use of modern remediation techniques 

(Singh et al., 2020). 

The AMD example was quite illustrative for this study, however the critical analysis carried out in 

this work revealed that the lack of comprehensive site-specific studies in the Impact Assessment section 

of the EIA reports is significant, affecting all the impact claims analyzed. 

The lack of comprehensive site-specific studies could be associated with insufficient time to prepare 

and deliver the EIS. When taking into account that the mining sector is oriented to obtain very high 
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profits, in which the 40 top global mining companies had a revenue of 692 billion U.S. dollars in 2019 

(Statista, 2020), it is not difficult to understand the reason why EIAs must be completed in the shortest 

time at the lowest cost. Thus, compromising the creation of proper scientific knowledge, in which the 

conclusions of technical studies, detailed surveys, and/or predictive models would require longer times 

to be properly evaluated, integrated, and refined. In this case, an important factor to consider is that 

academics might be better equipped to deliver results in the desired timeframe since they count on the 

infrastructure and scientific knowledge support from universities and/or research centres.  

 MacKinnon et al. (2018) draw attention to the importance of combining field surveys with 

traditional ecological knowledge7, particularly in remote areas. Sometimes, more isolated environments 

count only with traditional knowledge and, when integrated with scientific observations, it can be very 

useful to explain complex geological events. 

 

6.2 Environmental Risks and the Lack of Scientific Knowledge in 

EIA Reports  

 

Results evidenced that EISs frequently mentioned that measures would be taken to mitigate the impacts 

if they happen, however, without showing a reliable and comprehensive study to better understand the 

extension and the potential damages of that impacts. The implementation of mitigation and management 

measures is a legally required part of the EIA process. To fulfill this requirement and affirming that 

mitigation measures will be taken, EIS might give the impression that the negative environmental 

impact, if it occurs, will not cause severe damages. The problem relies on the fact that if the potential 

impact is not fully assessed and understood, proper mitigation measures cannot be delineated. In sum, 

this means that if the EIS Impact Assessment section is not well-assessed, the Environmental 

Management Plan and Monitoring Plan will be compromised, so the EIA will not be then accomplishing 

its purpose, which is, in its simplest form, to protect the environment. 

To better illustrate this situation, in addition to the examples already provided in Table 15 in the 

results section, is the following affirmation made in the Minero Arqueros EIS, in its Contingency and 

Emergency Prevention Plan regarding the emergency procedure in the event of a spill of hazardous 

substances and/or waste: 

“The emergency will be monitored, collecting all information on the size, content and location of the 

spill, as well as the response measures that have been taken. The foregoing will make it possible to 

establish the monitoring that will be necessary to implement in the long term to ensure that the 

environmental impact caused by the said event is corrected.” (Inerco, 2020, p. 26). 

                                                 
7 Traditional knowledge is information about specific environments acquired from local and indigenous 

communities’ experience over the centuries (The Mighty Earth, n.d.). 
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In the Impact Assessment section of the Minero Arqueros EIS, however, there is no mention of the 

type of the hazardous substances, the amounts that could be spilled, their viscosity, chemical 

composition, flow speed, ability to penetrate the ground, physical and chemical interactions with soils 

and water, among other important characteristics to assess a potential environmental impact. Hence there 

is no proper impact evaluation. Thus, a proper mitigation plan cannot be put in place, despite it may 

look like the contrary, considering what is mentioned in the affirmation above. Having an adequate 

scientific and holistic study about this impact before starting the project is fundamental because 

otherwise crucial information for its mitigation may go unnoticed, resulting in the need for more time 

to get the damage under control, greater financial expenses, and greater environmental damages. Also, 

having a solid picture of the impact magnitude beforehand can be especially important for the public 

review phase. The more complete and transparent is the EIA report, the more empowerment the local 

community will have in the EIA process.    

 

6.3 EIS Understandability 

 

Results have shown that group 2 of “lack of scientific knowledge criteria” – Lack of clarity and 

objectivity in the claim’s description – represented 15% of the totality of indicators found. Although 

this percentage can be biased because of the high presence of indicator 2R in only 1 EIS, it is important 

to recognize that 5 from the 6 EIS presented some indicator from group 2. This brings up another 

problem already evidenced by the literature, which is the difficulty of reading the EIA report, which 

usually contains high volumes of complex data (Momtaz and Kabir, 2018).   

Information about the same claim spread in different EIS documents was a significant issue found 

during the report analysis in this work. Three EIS presented this problem, and it was complex and 

exhaustive to search for the desired information, sometimes spread in 3 or 4 different documents, each 

composed of hundreds of pages. The “find option” (Ctrl F), which allows text to be found within a text, 

had to be frequently used in an attempt to find this spread information since sometimes the documents 

do not have a detailed summary, or the information sought was located in some not obvious position 

within the document. 

The US NEPA guideline for writing EIS (DOE NEPA, 2005) highlights that different stakeholders 

will read the document as decision-makers, citizens, regulators, and NGOs. Although many readers are 

specialists, others are not. Thus, the report must be well-written and well-reasoned, so all readers can 

clearly understand the content and evaluate it, otherwise the quality and effectiveness of the EIS can be 

compromised. The time frame to produce a high-quality EIA report must be considered in the planning 

phase, and managers must make sure that trained personnel have enough time to review the entire 

document, certifying that any inconsistencies are corrected before its hand-in to readers. 

During the EIA reports analysis for this thesis work, it became clear that they are difficult and 

sometimes challenging documents to read. Besides an advanced reading level being required, they are 
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usually composed of many hundreds of pages, demanding a long and exhaustive reading. This can make 

the report unattractive or even unviable to be read by some important stakeholders. Sullivan et al. (1996) 

point out that an understandable EIS allows better citizen participation. The earlier the communities get 

engaged with the process and may express their points of view, the more time the project proponent will 

have to accommodate their requirements. Furthermore, this can bring other benefits to the proponent, as 

gaining credibility and support from the public, besides avoiding appeals and lawsuits when the disputes 

are solved in an early stage. 

 

6.4 Building-up Stronger Science in EIAs 

 

The findings of this work evidence the unbalance between the participation of practitioners and 

academic researchers in the EIA process, in which the latter has much less involvement or no 

involvement at all. According to Ryder et al. (2010), the main obstacle to improve collaboration between 

practitioners and scientists probably rely on their different perception of science, which encompasses 

their different cultures, timeframes, use of jargon and reward systems.  

 However, other obstacles are also present. As described in section 3.4, some authors point out that 

the reason for this unbalance could also be a lack of interest on the part of politicians and policy-makers 

to effectively create funding for EIA research since a stronger scientific background would provide a 

better understanding of environmental impacts and their consequences, increasing their responsibility 

as decision-makers. Another problem related to the lack of funding could be associated with the fact 

that EIA is a multidisciplinary process, without its own academic identity. Thus, to destinate funds for 

EIA research would mean supporting many academic areas simultaneously, which would be working 

together in several sub-projects interrelated. This would probably demand changes in a structure that is 

already in place to fund academic research projects. 

Furthermore, Runhaar et al. (2013) point out that since the EIA process is a legal requirement, many 

practitioners still consider it a mere checklist rather than a tool for environmental protection. Thus, the 

main purpose of the EIA process is not being taken into consideration from the beginning, which results 

in process speed up and the delivery of EIS with a lack of comprehensive studies. Decision-makers often 

approve these EIS lacking the support of strong scientific knowledge, as long as they are complying 

with the legal requirements. From this is also possible to interpret that the legal requirements themselves 

lack comprehensiveness. 

The topics discussed above evidence the need for clearer guidance on the use of scientific knowledge 

in EIA processes, in addition to better communication and cooperation between all stakeholders 

involved.  

The researchers Lorne Greig and Peter Duinker have been EIA practitioners for about 3 decades, 

helping governmental, private sector, and NGO clients design and review EIAs. During these years, 

they could observe the significant improvements that have been made in the scientific basis for EIA 
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processes, but also recognize that they are still far from the ideal, and substantial advancements can and 

should be made in this matter, at least in Canada, the country in which both of them work (Greig and 

Duinker, 2011). 

In this way, instead of just pointing out the problems related to the lack of scientific knowledge in 

EIAs, even because plenty of literature worldwide has been evidencing the reasons for EIA framework 

inadequacy for decades now, they also come up with a robust solution to properly address those 

problems. Although their solution is based on the Canadian reality, it could be applied in other countries, 

and that is why it was decided to bring it up in this thesis work. 

In the first place, they highlight that EIA practitioners, project proponents, and governments must 

accept the situation and start to want the improvement. This is probably the main barrier to overcome. 

The authors classify EIA in two domains regarding science: 

- Science outside EIA: robust models for predicting the ecological effects of project development 

would be created, tested, and refined by scientists sponsored by governments, NGOs, 

universities, and/or EIA regulatory agencies. It serves as feed for the science inside EIA. 

- Science inside EIA: specific impact predictions are developed by analysts, so that decision-

makers can be well-informed about potential adverse environmental impacts and their 

consequences. In this domain, the predictive models are used to create testable hypotheses and 

project specific monitoring, which would require further model refinements, serving as feed to 

science outside EIA. 

The creation of predictive models in the outside EIA domain is crucial to address the insufficient 

amount of time that EIA practitioners have to prepare and deliver the EIS, which results in the lack of 

proper scientific knowledge within these documents. The authors argue that this will “allow proper 

understandings, through field measurement, of variations in the state/condition of VECs across space 

and through time. Moreover, scientists outside EIA can mount experiments and process studies, with all 

the caveats attending them in large ecosystems, that can provide critical data for model building and 

testing” (Greig and Duinker, 2011, p. 162). This integrated framework, in which science inside and 

outside EIA are combined to deliver high scientific knowledge standards, can be built through Centres 

of Excellence (CoEs). 

CoEs can be defined as “organizational environments that strive for, and succeed in, developing high 

standards of conduct in a field of research, innovation, or learning. […]. In terms of size […], CoEs can 

be anywhere from the local R&D group up to regional-level semi-cohesive triple-helix networks 

consisting of hundreds of researchers” (Hellström, 2018, p. 544). 

CoE systems serve as instruments for a country to attain economic development, achieving 

excellence in vital areas of technological knowledge, through the integration of three main actors: 

government, universities, and companies. Many countries already use CoEs to generate, distribute and 

utilize new scientific knowledge in areas of science or industry with high growth potential, such as 

biomedical research, nanotechnology, and information technology. The in-depth understanding and 
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development of these topics typically depend on a distinctly skilled academic workforce, robust research 

infrastructure, and a mature high-tech industrial organization, which can be offered within a CoE system. 

Besides the stimulation of technological innovation, the scientific knowledge generated by CoEs may 

also have as goals the support to policy implementation and regional development, and/or education and 

learning for capacity building (Hellström, 2018). Examples of CoEs in some countries and their main 

orientation are shown in table 18. 

 

Table 18. Examples of CoEs and their main areas of orientation (Hellström, 2018; SMI-ICE Chile, n.d.). 

   Main orientation 

Country CoE 
Year of 

creation 

Basic 

research 

Innovation and 

technological 

development 

Social and 

economic 

development 

Australia 

Australian Research Council 

Centres of Excellence 
1997 √  √ 

The Cooperative Research 

Centres Programme 
1990   √ 

Canada 

Networks of Centres of 

Excellence (NCE) 
1989 √ √  

Centres of Excellence for 

Commercialization and 

Research 

2018  √ √ 

Chile 
International Centre of 

Excellence in Chile 
2014 √ √  

India 

University Grants 

Commission Inter 

University Centres 

1984 √   

Indian Science Agencies 

Centres of Excellence 
1980’s  √  

Sweden 

Linneus Environments (the 

Swedish Research Council) 
2001 √   

VINN Excellence Center 

(VINNOVA) 
2001  √ √ 

     

According to Greig and Duinker (2011), the use of CoE systems for the development of EIA 

processes could effectively help in building-up stronger science in them, where practitioners, regulatory 

agencies, project proponents, universities, and other researchers can create unique partnerships and 

coordinated research programs to generate the best models for impact assessment, bringing a notable 

improvement to scientific knowledge in EIAs, thus contributing to sustainable development and 

reducing scientific uncertainties in the process. Besides that, they argue that the EIA costs can be 

significantly reduced once the impacts are sufficiently well understood. This is because the acquired 

knowledge can be then synthesized into codes of practice, which will largely favor the design of 

efficacious mitigation strategies. 

Taking the Networks Centres of Excellence (NCE) program as an example, established in Canada in 

1989, as joint initiatives from different governmental institutions to mobilize multi-disciplinary research 

capacity from across the country to collaboratively find solutions to major economic, social, and health 

issues. The research networks are led by academia, while partners from government, industry, and NGOs 
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largely contribute to financial support, besides also contributing to additional expertise. The success and 

importance of this program are internationally recognized, and it has even been adopted by other 

countries, such as Australia, South Africa, Sweden, and other countries in the European Union 

(Government of Canada, 2019). Of particular relevance in the EIA context, one of this program’s 

initiatives is a CoE associated with natural resources and the environment, which, in 2008, has allowed 

the development of advanced integrated modelling tools for biodiversity assessment combined with 

forest-management planning. This helped to significantly improve the scientific basis of an EIA 

proposal related to industrial forest management submitted to the Manitoba Government at that time 

(Greig and Duinker, 2011). 

Focused on the mining sector, the International Centre of Excellence in Chile was established in 2014 

to provide innovative research outcomes and technology transfer to the industry. Besides that, it also 

aims to support the environmental and social management of mining operations in the country, with the 

improvement of water resources, increase the efficiency of energy resources, and training of professional 

personnel to build local capacity. This CoE system is part of the International CoE from the Sustainable 

Minerals Institute (SMI) in Australia, which was exported to South America to create new collaborative 

global mining knowledge. In Chile, it is coordinated by the Chilean Government and has a partnership 

with the University of Concepción, recognized by its strong capability in extractive metallurgy, and also 

with private industry stakeholders (SMI, n.d.). Although the term EIA is not explicitly mentioned on the 

CoE website, many of its areas of expertise are intrinsically related to the topics that must be contained 

within EIA reports, for example, research to determine the environmental risks associated with mining 

closure, tailings deposits, emissions of GHG, use of local water resources, dust pollution caused by mine 

activities, among others (SMI-ICE Chile, n.d.).   

 

6.5 Approach to SDGs 6 and 13 at EIA Level in the Mining Industry 

 

With the UN recognition that the efficient use of EIAs is key for achieving the SDGs and a circular 

economy, and also the recognition from relevant international organizations such as the International 

Council of Mining & Metals and the World Economic Forum that mining activities have a fundamental 

role for the SDGs successful implementation, one of the goals of this thesis work was to analyze how 

the EIA reports are approaching to at least two SDGs – 6 and 13. 

Results showed that no contribution to SDG 13 was made. Given that there are 5 years that the 

UNFCCC parties signed the Paris Agreement, governments still did not make substantial changes in 

EIA legislation regarding greenhouse gas (GHG) emissions. This is a direct reflection of general national 

and regional policies to tackle climate change, notably insufficient worldwide (Germanwatch, 

NewClimate Institute and Climate Action Network, 2020). The 2021 Climate Change Performance 

Index, an annual report which tracks how 57 countries plus the EU (together responsible for more than 

90% of global GHC emissions) are progressing to tackle the climate crisis, found that so far, none of the 
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analyzed countries are doing enough to avoid dangerous climate change. Furthermore, according to the 

Index, most countries showed low performance regarding the development of good climate policies. In 

a ranking of 61 countries, Australia and Brazil were at 60th and 56th positions respectively, showing a 

very low performance. Chile was in the 31st position, with an overall rating considered medium 

(Germanwatch, NewClimate Institute and Climate Action Network, 2020).  

In Australia, both Grants Lithium and Nolan projects’ EIS had no mention of potential climate 

change impacts from the mining activities. Although this can be explained by the fact that both EIS were 

entirely written before the new requirement within the Environment Protection Act 2020, in which 

impacts that have the potential to contribute to climate change must start to be taken into account, the 

NT Government also lacks legal framework aimed at limiting the warming within internationally agreed 

goals. The NT state currently has a draft on climate change policies, but it lacks adequate and 

comprehensive regulations in this matter (Environmental Defenders Office, 2020a). An open letter 

signed by dozens of individuals and groups, including private and public companies and NGOs, has 

been recently sent to the NT Government, calling for a commitment to introduce a robust legislative 

framework in the state, thus aligning with the Paris Agreement goals (Environmental Defenders Office, 

2020b).  

In Brazil, the 34 years old CONAMA Resolution Nº 001/86 does not contain any information 

regarding climate change. The Brazilian EIA reports analyzed in this work are within the states of Rio 

Grande do Sul and Santa Catarina. Although these states have their own legislation about climate change 

already for a decade – the Rio Grande do Sul Policy on Climate Change (Estado do Rio Grande do Sul, 

2010) and the Policy on Climate Change and Sustainable Development of Santa Catarina (Legislação 

Estadual de Santa Catarina, 2009) – they are not yet incorporated into EIA regulations, and apparently, 

there is no indication that this situation will change any time soon. To obtain the environmental license, 

national regulations establish maximum limits for project’s atmospheric emissions as one of the 

requirements, however GHGs are not considered. The concern in this aspect is more oriented to particles 

or gases that can affect air quality, as total suspended particles, smoke, inhalable particles, sulfur dioxide, 

carbon monoxide, ozone, and nitrogen dioxide (Copelmi Mineração Ltda, 2018). 

In Chile, Article 2 of the Ley de Bases del Medio Ambiente Nº 19.300/1994, the main national EIA 

law in this country, has a paragraph that contains at least the definition of climate change, as shown: 

“Climate Change: a change in climate attributed directly or indirectly to human activity that alters 

the composition of the world atmosphere and adds to the natural variability of the climate observed 

during comparable periods of time” (BCN, 2020, Artículo 2). 

However, the Chilean national regulation that establishes the minimum content in EIA reports, in 

accordance with the precepts of Law Nº 19.300, contains no information regarding climate change. It 

only mentions that mining projects must perform gaseous emissions measurement and monitoring plan, 

without further specifications (CMN, n.d.). 
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It is also worth mentioning that although mining activities of some metals/materials might not 

generate alarming levels of GHG, when looking at their supply chain, this becomes a more serious issue. 

Taking lithium as an example, a crucial element for the transition to renewables. The mining of lithium 

is already a very energy-intensive activity, especially in Australia, where it is extracted from hard-rock 

and then roasted using fossil fuels. For every tonne of mined lithium, 15 tonnes of CO2 are released into 

the atmosphere (BBC, 2020). The lithium then is shipped to China to be processed since this country 

controls pretty much all world lithium processing, and more CO2 is released to the environment during 

transportation. In addition, 65% of all lithium refining in China is currently energy-based on a coal-

based mix, which makes up approximately 70-80% of total emissions in the lithium supply chain (S&P 

Global, 2020).  

Concerning the coal supply chain, although the mining phase is responsible for a considerable 

amount of GHG release, it represents a tiny fraction when compared to the coal consumption phase. 

Unfortunately, not much data is available regarding GHG emissions at every step of its supply chain. 

However, according to a 2017 study, the mining and consumption phases were responsible for 13% and 

85% of GHG release, respectively (Luo et al., 2017). Furthermore, coal-burning for energy use accounts 

for 40% of global CO2 emissions, being the single largest contributor to anthropogenic climate change 

(Jakob et al., 2020).  

According to the International Association for Impact Assessment (IAIA), it is already clear that 

EIAs can and should contribute to tackling climate change (Byer et al., 2018). Other authors also 

evidence the imperative role of EIAs in that matter (Enríquez-de-Salamanca et al., 2015; Sok et al., 

2011). However, how EIAs should address the global cumulative effect of GHG emissions is still very 

little discussed. Should climate change be treated as another environmental project related issues, or 

should explicit requirements in this matter be warranted since climate change represents the single 

biggest threat to life on the planet? (Sok et al., 2011). A survey done with 164 EIA researchers and 

practitioners worldwide concluded that the creation and strengthening of specific climate change EIA 

regulations and guidelines are key for addressing this issue, and these changes must happen as soon as 

possible since every new development has the potential to negatively impact the climate (Sok et al., 

2011). 

Regarding SDG 6, results show that EIAs are doing better on this subject compared to SDG 13. 

While climate change is still considered a new topic in EIA processes, practitioners have been addressing 

water resources’ impacts for much longer, generally since countries adopted EIAs as institutionalized 

processes. However, results also show that many improvements still need to be made so SDG 6 can be 

fully implemented in the mining industry. In the 15 actions described in the Mapping Mining to the 

SDGs: An Atlas (2016), only one of them was considered to be fully accomplished by all analyzed EIS, 

which is “align with government water management policies”, since all EIS described good knowledge 

about the laws and regulations regarding water management that apply to the projects’ life cycle. 
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However, further studies would be important to understand if EIAs are fully complying or not with these 

legal requirements.  

Results also showed that other 2 actions were almost entirely covered, named: “identify high-value 

water areas” and “maintain long-term water balance throughout projects”. Both are intrinsically related 

since a good knowledge of the hydrological and hydrogeological conditions of the mine-site’s catchment 

area as well as the monitoring and managing of water quality and quantity, allows the good management 

of water structures and the choice of techniques in a way they are livelong and can maintain long-term 

water balance in the project’s lifetime (Punkkinen et al., 2016). However, only 2 EISs provided a broad 

overview of these actions, while the other ones gave only superficial information or no information at 

all. Brazilian EISs had the worst performance regarding these actions, and this might be the result of 

poor applicable EIA legislation and/or lack of proper scientific studies and technologies.  

Nevertheless, according to Punkkinen et al. (2016), “currently, there are no comprehensive water 

balance models available that could allow stakeholders to sustainably manage mine-site water 

resources […]. The main problem with the existing models is that the water cycle of a mine site is not 

thoroughly interconnected with the general hydrologic water cycle. Although the scientific knowledge 

required for site-wide water balance modelling exists, the practical problem is that the required 

monitoring systems, application knowhow, calculation models as well as ICT (Information and 

Communications Technology) tools required to transfer data and generate and visualize mine-site water 

balance have been scattered amongst various operators” (p. 33-34). 

The fourth set of actions – Actions for collaboration and leverage – was not mentioned in any 

analyzed EISs. This reveals that the mining companies are not working closely with stakeholders to 

provide better water management to the area where the mine is located and its surroundings. Since 

mining activities usually changes the topographical and hydrological conditions (sometimes in a drastic 

way), as well as influences the quality and quantity of water in the mine area, and taking into 

consideration that the knowledge required for holistic modelling of the mine-site water balance is 

dispersed among various stakeholders (Punkkinen et al., 2016), close collaboration would be imperative 

to provide the scenario’s complete picture. 
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7. Conclusions 
 

7.1 Research Questions 

 

This study aimed at investigating if scientific knowledge is being used as support for the elaboration of 

the impact claims within EIA reports developed for mining activities. Secondly, it intended to determine 

if the mining sector is making efforts to incorporate the United Nations SDGs into their EIA processes 

since this would be an important step towards achieving sustainable development, which is ultimately 

the main purpose of EIAs. It has followed two main research questions: 

 

First research question: 

Are EIA reports for mining-related projects basing their impact claims on peer-reviewed science? 

 

In order to answer this question, impact claims on two specific VECs – climate change and surface 

water quality – from 6 EIA reports for mining projects in Brazil, Chile, and Australia were carefully 

read in detail and categorized into a “lack of scientific knowledge criteria” to identify whether they were 

supported by science or not. Since no claims regarding climate change were present in the documents 

analyzed, this research question could not be applied to this VEC. Results have demonstrated a 

substantial lack of use of scientific knowledge to properly support the impact claims. Also, no peer-

reviewed references were present in the impact assessment section for surface water quality of the 6 

EISs analyzed in this study. The main research question above was separated into four sub-questions, 

answered in the following. 

 

1) If EIA reports are not using peer-reviewed science as a base for their impact claims, what could 

be the reason(s)? 

 

Probably the most critical reason is the lack of comprehensive EIA legislation regarding the use of 

scientific knowledge within these processes. In the three countries of study, EIA guidelines and 

regulations do not elucidate what constitutes the science that should be used in EIAs formulation or how 

it should be relevant to decision making. Another relevant reason is the EIA process’s speed-up driven 

by economic interests, which results in insufficient time to analyze and incorporate existing scientific 

knowledge and even less time for elaborating new scientific knowledge specific to a given project. In 

addition, according to the studied literature, other factors may also contribute to the lack of science in 

EIAs, including: 

- the inefficient communication among stakeholders; 

- the insufficient participation of academia in EIAs development; 
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- the lack of funding from academia, governments, and policy-makers for the improvement of 

scientific knowledge in EIAs; 

- the lack of a proper agenda explicitly created for stakeholders to debate about this problem; 

- the lack of adequately coordinated research programs that could give significant contributions 

in this role; 

- the lack of initiative and willingness on the part of governments and stakeholders to change the 

situation. 

 

2) Are EIA reports covering their claims holistically, i.e., is all the scientific information necessary 

to properly assess a specific potential impact being reported? 

 

Besides the lack of peer-reviewed literature, EISs impact claims in surface water quality 

demonstrated to lack a holistic analysis of the potential environmental impacts, i.e., relevant information 

that should be addressed in the claims for a comprehensive assessment of a given environmental impact 

was left out of the study.  

 

3) May the lack of scientific knowledge in EIA reports represent larger environmental risks? 

 

This study detected that the lack of scientific knowledge and a holistic view of impacts in EIAs 

certainly compromises the quality of the mitigation measures, which will result in a greater risk to the 

environment. When the full extension and potential damages of the impacts are not well understood and 

disclosed in the EIS impact assessment section, the mitigation and management measures cannot be 

adequately delineated. 

 

4) How easy it is to understand the information present in EIA reports? 

 

While reading the EIA reports for this thesis work, it got evident that they demand an advanced 

reading level. Furthermore, typically they are composed of many hundreds of pages, which makes the 

reading very long and exhausting. This probably represents a challenge to some important stakeholders, 

especially civil society members, who might find the reports unviable to be read. 

However, this work's main issue was that information about the same impact claim is sometimes 

spread in different documents that make up the same EIA report. Half of the EIA reports presented this 

complication, making it very complex to find all the information about a single impact.   
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Second research question: 

Since the UN member nations have committed in 2015 to comply with the 2030 Sustainable 

Development Agenda, how are the SDGs being addressed in the mining industry at the EIA level? 

 

Regarding the role of EIAs for mining projects in helping SDGs achievement, results obtained in this 

study were discouraging. None of the analyzed EISs described impacts related to GHG emissions and 

climate change, thus SGD 13 received no input. While EIA legislation in the Northern Territory state in 

Australia recently determined that project activities that have the potential to contribute to climate 

change must start to be taken into account from 2020 onwards, Chile and Brazil still have no mention 

of climate change impacts in their EIA laws and guidelines. 

Results demonstrated that EIAs contribute poorly to SDG 6 achievement and do not contribute to 

SDG 13, showing that there is still a long way to go before the scenario is considered satisfactory. The 

main concern regarding SDG 6 revolves around the lack of collaboration between the mining companies 

and local stakeholders to find solutions to the optimal water management of the area where the mine is 

located and its surroundings. However, this kind of collaboration should be considered essential since 

mining activities often change the area’s hydrological conditions. 

 

7.2 Key Findings and Recommendations 

 

1. From the conclusions of this thesis work, the effectiveness and relevance of using EIA can be called 

into question. Since this study confirmed that EIA frameworks do not have a sound foundation in science 

and are not serving to adequately keep the natural environment safe, the final purpose of EIA, which is 

to achieve sustainable development and protect the environment in the best way possible, is not going 

to be achieved, unless the problems mentioned above start to be addressed. 

2. A great deal of goodwill and commitment on the part of governments, practitioners, and 

stakeholders involved in the EIA process will be necessary to improve scientific knowledge in EIA 

systems. However, just as important is the understanding that profit above the environment does not 

work on a planet with finite natural resources. Considering that we are facing a unique moment in 

history, in which the rate of degradation of our planet’s nature has never been more in evidence, it is 

vital to recognize that a mindset shift is urgently required from “complete an EIA in the shortest time at 

the lowest cost” to “an active collaboration between stakeholders to properly study and fully understand 

the environmental impacts of a certain action”. 

3. The use of scientific knowledge produced by CoEs can be an excellent option to be better explored 

since it can bring significant advances in building up stronger science in EIAs, bridging the gap between 

scientists and policy-makers and enhancing their dialog, besides improving the communication and 

collaboration between all involved stakeholders and reducing costs of the process. 
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4. Allocating enough time to prepare and review the EIA report is also an essential part of the process. 

Also, it is recommended that the EIS text structure goes under debate and revision. Readers must follow 

the arguments and navigate the text easily, which is currently not the case. This might be challenging 

since stakeholders with the most variable backgrounds will read the document, hence involving 

professionals that have a good knowledge of text structure for different audiences could be valuable, 

such as writers and educators. 

5. In 2015, the world countries committed to the 2030 Sustainable Development Agenda, which 

means that 1/3 of the 15-years period has already passed, and little has been done so far for the 

achievement of SDGs 6 and 13 at EIAs level, at least in the mining industry, which is a large-scale 

global industry essential for the world’s economy. Taking into consideration that a rise in global metal 

demand is expected shortly due to the need for large-scale production of green technologies to meet with 

the global transition to a low-carbon economy, it becomes urgent for Parties to implement their 

respective SDGs commitments in their national and local regulations at EIA level, in a feasible and 

preferably binding way. 

6. Since EIAs are the very first step of the entire mineral supply chain, incorporating information 

considering the full environmental impact related to the extraction of a particular type of mineral/metal, 

from the moment the mine is opened until the material’s end-of-life would give more transparency about 

not only local but also global environmental impacts resulting from the opening of a particular mine. 

This could potentially contribute to a better general awareness of stakeholders and communities and 

lead to better decision-making. 
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Appendix A – Grants Lithium Project EIS analysis  
 

Country: Australia 

Mine type / material: open-cut mine and processing facility / Lithium 

EIA situation: Project approved by the Australian Government. As for June 2020, the Northern Territory Environment Protection Authority (NT EPA) had already reviewed the entire EIS and 

forwarded it to the Minister for Environment and Natural Resources, which is responsible for deciding if the project is to be granted an environmental approval and the conditions of approval. 

The following table describes the outcomes from the analysis of the Grants Lithium Project EIS.  

Observation: all phrases written in quotation marks have been directly removed from the EIS or related appendices. The documents are available for consultation on the NT EPA webpage 

https://ntepa.nt.gov.au/your-business/public-registers/environmental-impact-assessments-register/completed-assessments/register/grants-lithium-project/draft-environmental-impact-statement. 

 

N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

1 

Reduced surface 

water flows caused 

by mine site 

infrastructure and 

water supply dams  

 

“The combined impact of the 

mine site infrastructure and dam 

will change the original surface 

drainage and result in some 

reduction in flow at the catchment 

outlets that discharge downstream 

of the mine site. The use of OHD 

(OHD is an old dam left in place 

by a mining activity in the 80’s) 

as a water source will result in 

some reduction in flow at the 

catchment outlets that discharge 

downstream. The reduction in 

flow is mainly due to increased 

losses to evaporation associated 

with construction of dams and 

water storages.” 

Information collected from the EIS:  

Materials required for raising the dam wall will be sourced locally from previously disturbed borrow areas. 

 

Analysis:  

There is no information in the EIS about where the borrow areas are located, how much material will be 

collected, and if this could imply any environmental impact. Although it is pointed out that the borrow areas 

are already disturbed, this probably does not justify not giving any further information about them. 

 

1LS 

Information collected from the EIS:  

According to a regional guideline (NT Water Allocation Planning Framework guideline), at least 80% of 

flows must be maintained at any time as water for environmental and other public benefits. The 

hydrogeological modelling showed that this limit would not be accomplished during November, December, 

and January during the project lifetime. 

 

Analysis:  

In addition to not complying with the State guidelines, no alternatives for maintaining the water flow at the 

recommended values in those months are given. The justification for this is that no problems will be caused 

to the riparian vegetation since it is already adapted to no-flow conditions; and that the flora, fauna, and 

aquatic species do not have any notable habitat values. However, no bibliographic support to these arguments 

was provided. 

 

1LS 

Information collected from the EIS: 

The hydrogeological modelling had some limitations: there was no rainfall or streamflow data available from 

the mine site area that could be used to estimate an annual water budget and then calibrate the model. They 

used the nearest data, from similar catchments in the regions, within a radius of 250 km. 

 

Analysis:  

1LS 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

250km can be considered an expressive distance when talking about hydrogeological or climate features. 

There is no information in the EIS demonstrating how the selected catchments are similar to the ones within 

the mine area and could well represent the area. 

 

Information collected from the EIS:  

It is stated that “it is possible that [the reduction of surface water flows] could alter the quality and/or species 

composition of the hinterland mangrove zone”, an area with “greatest diversity of freshwater-dependent 

species”. It is argued that “any impact is expected to be very localized” and that “impacts on mangroves are 

not expected to be significant”. 

 

Analysis:  

Bibliography about how the surface water flow reduction could impact the mangroves and what could be the 

short-term or long-term consequences for the environment was not provided in the EIS.  

 

1LS 

1VI 

Additional: Information about this claim is spread in many different documents, making it difficult to have 

a comprehensive view of the described impact.  

 
2SD 

2 

Changes to surface 

water flows caused 

by discharge of 

excess water 

 

“Discharge water is groundwater 

dewatered from pit and therefore 

water quality is expected to be 

similar to the groundwater 

aquifer. Discharges are required 

in wet season months of Dec to 

May i.e. peak flows - maximum 

dilution.” 

 

In some occasions, the discharge 

can represent significant portions 

of the natural stream flow – 

values between 40-80%. 

Information collected from the EIS:  

“Arsenic, phosphorous are naturally elevated in the groundwater, but not in surface water”. Iron, lithium, 

copper, lead and zinc also showed elevated concentrations in groundwater.  

 

Analysis:  

Studies to demonstrate what could happen to surface water if concentrations of those metals are discharged 

into the surface water streams are not available.  

 

1LS 

Information collected from the EIS:  

“Sediments are key contaminant of concern”. “The turbidity of groundwater inflows into the pit and rainwater 

may become elevated on contact with fine sediments within the pit”. It is stated that “measures for minimizing 

turbidity in water dewatered from the pit, such as filtering […] and using flocculants will be undertaken to 

ensure turbidity levels of discharged water are below the water quality criteria.” 

 

Analysis:  

Even though mitigating measures will be taken, studies demonstrating the amount of sediments that could go 

into the streams and how this could impact the environment are not available.  

 

1LS 

3 

Flooding caused by 

a dam wall failure 

 

“The establishment of surface 

water dams to supply the project’s 

water requirements could pose a 

risk of downstream flooding if 

Information collected from the EIS:  

The technical company hired to prepare the water management plan did a visual inspection of the integrity of 

the dam walls (the dam is already in place from mining activities in the ‘80s). They pointed out some problems 

and recommended a further geotechnical assessment in order to prevent issues from becoming serious. 

1LS 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

spillways are not properly 

engineered.” 

 

“Poor water quality in surface 

watercourses that flow into 

[downstream watercourses] 

affects environmental values”. 

Analysis:  

In the EIS, it is briefly stated that “in the very unlikely event of a dam wall failure, the flood water impact 

would be over a short period of time and would either discharge to the receiving waters or evaporate, and as 

a result is not expected to impact any environmental values.”  

This is mentioned without a full assessment of the real consequences of a dam rupture and without the opinion 

of geotechnical support. The real dimension of the dam wall failure for the surface water streams is not 

available. 

 

4 

Increased turbidity 

in surface 

watercourses  

  

 

3 reasons could lead to turbidity: 

 

1) erosion of exposed surfaces;  

2) dam overflows;  

3) post-closure landform 

instability/erosion. 

 

 “Turbidity is [naturally] very low 

in surface water (well below 

water quality objectives). So, 

sediment and erosion controls 

across the site must be highly 

effective”. 

Information collected from the EIS:  

According to the EIS, some turbidity will happen due to all 3 reasons. Although there is a plan to avoid 

significant impacts on surface watercourses, turbidity cannot be avoided.  

 

Analysis:  

Information about the composition of the sediments and how they would interact with the surface water is 

missed in the EIS; The amounts of sediment necessary to impact the water quality and the extension of 

potential damage are also not found. Especially considering sediments from the waste rock dump, which 

contain exposed rocks that once were buried more than 100m below the surface. 

 

1LS 

Information collected from the EIS:  

It is stated that “unmanaged sediment dams could pose a risk of sediment-laden discharges to the surrounding 

watercourses. During operations, water quality in the dams will be monitored and flocculant added to settle 

out sediments where necessary prior to release.” 

 

Analysis:  

There is no information if the flocculants could reach surface water streams, what type of flocculant will be 

used, and quantities. It is known that flocculants can be toxic to fish and other animals (Alberta Environmental 

Centre, 1987; Wang et al., 2016). In some cases, they cannot even be used in applications involving open 

water discharge (Düzyol, 2014). Furthermore, the downstream watercourses in this project are known for the 

fishery. 

 

1LS 

5 

Contamination of 

surface 

watercourses by 

mine drainage / 

waste rock dump 

drainage or / 

tailings storage 

facility drainage 

“A significant water quality issue 

associated with mining activities 

relates to the potential for 

production of Acid Mine 

Drainage (AMD), which can 

result in acidic, metalliferous or 

saline discharges into surface 

water and/or groundwater”.  

Information collected from the EIS:  

A study to identify Potentially Acid Forming (PAF) material in the mine area was carried. From 156 samples 

collected (from drill holes) from all present rock types, only 2 samples were identified as PAF. It is stated 

that: “Waste rocks that classify as PAF will be limited in volume; they are not confined to a specific area and 

will be excavated with Non-Acid Forming materials and placed in the waste rock dump surrounded and 

underlain by materials that have sufficient Acid Neutralising Capacity to offset any potential acid generation.” 

 

Analysis:  

1LS 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

Regarding to this project, “water 

quality in surface watercourses 

discharging downstream could be 

impacted by any poor quality 

drainage from the mine site.” 

Although only 2 samples can be considered a very low number, the lithology from which they come from 

represents 30% of the pit shell (the mining area). There is no information available in the EIS from the spatial 

distribution of samples' collection and from which lithology the 156 samples were taken. Also, there is no 

information showing what percentage these two samples represent when considering only the lithology where 

they are from. Furthermore, although they claim that the risk of AMD formation is low, there is no provided 

information about what could be the consequences to surface water and the environment if AMD is formed. 

 

6 

Hydrocarbon and 

other chemical 

contamination due 

to leaks and spills 

from diesel fuel 

storages or run-off 

from 

workshop/parking 

areas 

“A fuel or chemical spill will 

either soak into the soils or run off 

into the storm-water drainage 

network, where it will be captured 

in the sediment dams.” 

Information collected from the EIS:  

“The results of groundwater modelling and baseline surface water monitoring indicate there is limited 

connection between the groundwater aquifer and surface water courses. It is very unlikely that the project will 

result in any major or sustained exceedances of water quality criteria for hydrocarbons and other chemical 

contaminants at downstream surface water monitoring sites or monitoring bores.” 

 

Analysis:  

In contradiction, the EIS document containing the groundwater modeling shows multiple pieces of evidence 

that the surface water is well connected with groundwater. This demonstrates an inconsistency between the 

information in different EIS documents. It is believed that the affirmation above that says “there is limited 

connection between the groundwater aquifer and surface watercourses” is based on the following statement: 

“the pit is located in metamorphosed rock, hence, there is expected to be limited groundwater recharge or 

discharge through the walls of the pit.” However, no studies to confirm this was found. 

 

1LS 

1VI 

2LC 

7 

Bacterial 

contamination due 

to leaks from the 

onsite wastewater 

management 

system 

 Information collected from the EIS:  

“During operations, the wastewater management system will be regularly inspected for evidence of leaks. 

Any malfunction of the system will be addressed by calling out a licensed contractor. As a result of these 

measures, any leaks will be confined to short period and are unlikely to be of a scale that would result in any 

major or sustained exceedances of water quality criteria for bacteriological contaminants at downstream 

surface water monitoring sites or monitoring bores”. 

 

Analysis:  

No information was found in the EIS about what could happen to surface water if a leak from the septic system 

happens. The impact was considered as very vaguely assessed. 

 

1LS 

1VI 

8 

Surface water 

impact caused by 

heavy vehicle 

access ramps and 

haul roads 

associated to the 

open pit 

 Information collected from the EIS:  

A road access that is 500m long will be built: “The access road follows the route of an existing exploration 

access track and crosses a broad drainage area where the road will be raised with culvert drains to allow water 

to pass underneath and provide all-weather access. The road will provide access for light and heavy vehicle 

traffic and will be engineered to be capable of supporting the 95 tonne quad road trains”.  
 

Analysis:  

No information about possible impacts on surface water is provided. 

1VI 
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Appendix B – Nolans Project EIS analysis 
 

Country: Australia 

Mine type / material: open cut mining and processing facilities / REE 

EIA situation: Project approved by the Australian Government. As for January 2018, the Northern Territory Environment Protection Authority (NT EPA) had already reviewed the entire EIS 

and forwarded it to the Minister for Environment and Natural Resources, which is responsible for deciding if the project is to be granted an environmental approval and the conditions of approval. 

 

The following table describes the outcomes from the analysis of the Nolans Project EIS.  

Observation: all phrases written in quotation marks have been directly removed from the EIS or related appendices. The documents are available for consultation on the NT EPA webpage 

https://ntepa.nt.gov.au/your-business/public-registers/environmental-impact-assessments-register/register/nolans-project/draft-environmental-impact-statement-eis.  

 

N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

1 

Contamination of clean 

natural runoffs if they 

come into contact with the 

mine site  

“Due to natural flow paths, runoff that 

originates from upstream catchments will 

pass through the mine site and the processing 

site and could therefore increase the volume 

of mine affected water. If left un-diverted, the 

open pit has the potential to capture 31% of 

the runoff”.  

 

This proportion was obtained based on 

relative catchment areas upstream of the pit 

and at the confluence of the creek that passes 

through the mine site with one of its major 

tributaries.  

Information collected from the EIS:  

The “runoff that originates from catchments upstream of mine infrastructure is essentially 

clean and it is desirable that this water remains isolated from mine areas otherwise it will 

increase on-site requirements for containment and/or treatment.”  

 

A governmental database checks the water quality near the mine site, which provides 

records from 2 monitoring stations. One is situated 26 km downstream of the mine site; 

the other is situated 42 km east of the mine site, on a different river system.  

 

Analysis:  

There is no information in the EIS about the upstream water quality and why it was 

classified as “essentially clean”. Also, it is not explained what kind of contamination 

could occur in surface water and the extension of this impact. 

 

1LS 

1VI 

2 

Changes to surface water 

flows caused by erosion 

and sedimentation 

resulting from vegetation 

clearing 

 

“Depending on the carrying capacity of the 

stream, sediments may be deposited or bank 

erosion may occur to increase the sediment 

load in the water to its carrying capacity”. 

 

“The site establishment (including vegetation 

clearing and soil compaction) results in 

altered environment character and 

modification to ecological processes from 

construction of project”. 

Information collected from the EIS: 

According to their water management report, 4.161,56 ha may be required to be cleared 

for the mining operations, and almost 6% of that corresponds to riparian vegetation.  

 

Analysis:  

Even though this project has an Erosion and Sediment Control Plan to minimize surface 

water impacts due to disturbance through vegetation clearance and land forming, studies 

demonstrating the amount of sediments that could go into the streams and how this could 

impact the environment are not available in the EIS. In other words, there is no clear 

information/scientific data/calculations on how erosion and sedimentation could impact 

surface water. 

1LS 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

3 

Construction of linear 

infrastructure (i.e. utilities 

corridors and access roads) 

results in altered surface 

water flows 

“Cross drainage structures associated with 

linear infrastructure may impede or divert 

natural flow and/or increasing channel flow 

velocity. Includes pipelines and roads […] 

which will cross the headwaters of a number 

of small creeks draining downstream. This 

could lead to a localized increase in flow 

velocity during rainfall events, leading to the 

potential for erosion of creek beds. 

Conversely, if channel widths are increased 

or channel bed gradients reduced this could 

result in a reduction in the velocity of flow 

and an increased potential for the deposition 

of sediment.” 

 

Information collected from the EIS: 

“To prevent problems associated with erosion or sedimentation at road crossings, changes 

to the drainage path and flow conveyance capacity of creeks will be minimized where 

practicable”. 

“Preliminary rain-on-grid 2-D flood modelling of catchments upstream of proposed haul 

roads suggests that flood depths and velocities during a 1000-year ARI (average 

recurrence interval) event will not exceed 0.5 m and 1.0 m/s, respectively”. 

 

Analysis:  

Although measures to avoid the impact are provided, no studies demonstrating the 

extension of impact in the environment are available, if it happens. 

1LS 

4 

Diversion of Kerosene 

Camp Creek and alteration 

of its waterway form 

 

“The diversion of the water channel can alter 

its hydrological regime (increase in flows) at 

downstream, resulting in channel 

adjustments (widening). It can also cause 

long term localized increased velocity and 

erosion downstream of the diversion during 

infrequent rainfall event; or loss of water 

(40% reduction in flows) to catchment 

downstream from the original creek 

alignment including loss of water to the 

diversion and to sediment basins on the mine 

site”. 

Information collected from the EIS: 

A risk assessment for the channel diversion was performed regarding variables as safety, 

environment, and community. “In particular, by diverting the channel around most of the 

project reduces the risk of contamination of the surrounding water resources.” 

However, the study started with some limitations: 

1) “There is limited information regarding soils and sub-surface ground conditions along 

the realignment route. It is assumed that realignment will primarily be set within the 

bedrock of a moderate to high strength”.  

2) A consultancy company developed the modelling based on previous information 

provided by the mining company. “It is assumed that this information is accurate, and the 

diversion route does not impinge on threatened ecological species or communities, 

cultural heritage sites and existing or future mine infrastructure.” 

 

Analysis:  

These limitations demonstrate a lack of basic knowledge about the soil and sub-surface 

conditions, meaning that probably important variables were not considered. Also, it could 

be said that the modelling was carried based on assumptions that have a considerable level 

of uncertainty and did not come from scientific sources. Given that the project proponent 

provided the information, a preliminary investigation should be considered since the 

information could contain biases. 

 

1LS 

5 

General site movements 

over unsealed surfaces 

resulting in generation and 

“Haulage and transport of material within the 

project area, along haul roads within the mine 

site, and along access tracks” can generate 

Analysis:  

This claim is present in the EIS impacts list, associated with surface water. A little 

mention about this claim in other EIS appendices was found (the Water Management Plan 

1LS 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

dispersion of suspended 

particulate matter (TSP) 

 

TSP, which may cause “degradation of 

surface water quality due to dust deposition, 

including elevated levels of particulate 

matter being deposited in headwaters 

draining downstream”. 

and the Dust Management Plan). However, no comprehensive description is provided. 

Information about quantities and composition of dust is not available, such as how TSP 

could impact the surface water. Thus, it was concluded that this impact was not fully 

assessed and that scientific information was not present. 

 

6 

Wind erosion mobilizing 

dust from exposed 

surfaces 

 

“Dust from exposed surfaces such as from 

pits, waste dumps, tailings and residue 

storage facilities, laydown areas, stockpiles, 

roads and sites of vegetation clearing” may 

cause “degradation of surface water quality 

due to dust deposition, including elevated 

levels of particulate matter and dust being 

deposited in headwaters draining 

downstream.” 

 

Same as above. 

1LS 

1VI 

7 

Dispersion of particulates 

and dust from the Mine 

Site  

 

“Drilling, blasting, excavation and materials 

handling at the Mine Site during operations 

results in dispersion of particulates” which 

may cause “degradation of surface water 

quality due to dust deposition, including 

elevated levels of particulate matter and dust 

being deposited in headwaters draining 

downstream.” 

 

Same as above. 

1LS 

1VI 

8 

Dispersion of particulate, 

gas or dust from the 

operation of concentrator  

“The comminution and beneficiation circuits 

at the Mine Site results in dispersion of 

particulate, gas or dust” which may cause 

“degradation of surface water quality due to 

dust deposition, including elevated levels of 

particulate matter and dust being deposited in 

headwaters draining downstream.” 

 

Same as above. 

1LS 

1VI 

9 

Overflow from tailings 

storage facility (TSF) and 

residue storage facility 

(RSF) containing metals at 

levels exceeding guideline 

thresholds, with discharge 

to surface water 

Due to the prevailing topography of the mine 

site, uncontrolled overflow from the TSF, 

should it occur, would discharge 

contaminated water into Nolans Creek where 

after, depending on the rate of overflow and 

the amount and flow of water within Nolans 

Information collected from the EIS: 

“Assuming a moderate flood flow velocity of 0.5 m/s, it is likely to provide sufficient 

time for contaminated water to reach a tributary downstream of the TSF (11 km and 6 

hours travel time); or the edge of the river basin downstream of the RSFs (10 km and 5.5 

hours travel time). The migration of contaminated water beyond these distances would 

take more than one day and would be exposed to high levels of dilution by the ever 

increasing runoff volume from surrounding catchments”. 

1LS 

1NS 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

Creek, it could potentially reach the 

downstream system. 

 

Uncontrolled overflow from RSFs at the 

processing site, should it occur, would enter 

multiple small watercourses that flow 

southwards and eventually the project’s 

borefield water supply. 

“Should overflow from tailings and residue storage facilities occur during dry conditions, 

then contaminated outflow would seep into the shallow alluvium of adjacent local creeks. 

Anecdotal evidence suggests that subsurface flow occurs within the alluvium of creeks 

and this could presumably provide a path for the dispersion of contaminants”. 

 

Analysis:  

Although an estimate of how long it will take contaminants to reach downstream locations 

is presented, information about possible damage to surface water quality is not provided. 

In addition, there is no information on what would be considered the "high dilution 

levels", as mentioned. 

 

Also, the use of anecdotal information to assess a possible impact that can result in severe 

damage to the environment implies that this claim is not being adequately evaluated. In 

this case, scientific information that can help to have a more holistic view of this impact 

is necessary. 

 

10 

‘First flush’ surge of 

stored oxidation products 

(AMD; NMD – neutral 

mine drainage; SD – saline 

drainage) generated in 

mine storage facilities at 

Mine site, discharging 

downstream 

 

The initial surface runoff of a rainstorm (first 

flush) may cause the “contamination of 

ephemeral waterways and subsequently 

groundwater from uncontrolled release 

resulting in impact on ecosystem health and/ 

or public water supply”. 

 

Analysis:  

The information about this impact is mixed in several EIS appendices, which became very 

confusing for interpretation. 

2SD 

11 

Leak in sewage pipes from 

failure, physical impact or 

vandalism, resulting in 

contaminant to surface 

water 

 

“Comprises sewerage from the village, from 

the REE intermediate plant and from the 

concentrator. Underground PVC pipelines 

within the road service corridors”. 

 

Analysis:  

This claim is present in the list of impacts, but no description is provided. 

1VI 

12 

Flooding The location of Nolans Creek in close 

proximity to mine infrastructure creates the 

potential for flooding and erosion.  

Information collected from the EIS:  

“Due to the shallow gradient of the creek and its narrowing floodplain due the WRDs 

(waste rock dumps), modelling suggests only a small flood level afflux of 0.1 m and no 

significant increase in flood flow velocity.” 

 

Analysis:  

Although they modelled the possibility of flood occurrence for the creeks that flow within 

the mine area, information on water quality impacts is not provided. Scientific studies on 

1LS 



   

 

70 

 

N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

flood risk assessment support that flooding in mine areas plays a relevant role in 

delivering toxic metals into the water streams (Bird et al., 2005), and also affecting critical 

infrastructures, being responsible for soil, surface water, and groundwater pollution 

(Arrighi et al., 2018). 

13 

Water chemistry impacts 

at the mine area – Pit lake 

 

“Once in the pit, the net evaporation post-

closure will result in a hypersaline pit lake.  

Flow will be radially inwards to the pit lake 

and thus contribute to the concept of a zero 

discharge site. In the unlikely event that the 

pit is filled and decant either to the surface 

water bodies (i.e. for example in an extreme 

rain event and the pit lake rapidly rises above 

adjacent groundwater levels to the point 

where it is no longer behaving as a sink), this 

contaminated water could discharge.” 

 

Information collected from the EIS:  

“The likely chemistry of this pit lake has not been modelled, however, it is highly likely 

to be of no beneficial use. Given the likely very steep hydraulic gradients adjacent to the 

pit, it is reasonable to assume that it is unlikely that density driven flow would migrate 

significantly outward against this inward flow”.  

“The pit lake does not present a hazard to human or ecological health.” It is mentioned 

that wildlife and livestock will be prevented from using the pit lake as a water source by 

creating a pit abandonment bund and visual wildlife monitoring. 

 

Analysis: 

The intention is to leave the hypersaline lake behind after the mining operations are over. 

The water's chemical composition in this lake was not modelled, and there is no mention 

in EIS of any intention of further water treatment or monitoring. It is already well-known 

that abandoned pit lakes represent a severe risk to the environment and human health. 

Studies demonstrate the environmental damage caused by pit lakes in Australia (Kumar 

et al., 2009; McCullough and Lund, 2006). 

 

1LS 

1VI 

14 

Incident rainfall over 

WRDs will infiltrate and 

result in surface runoff 

“WRDs will occupy a large proportion (590 

ha) of the mine site area and will rise to a 

height of around 50 m. The material to be 

stored is largely non-acid forming. The 

majority of incident rainfall over WRDs will 

infiltrate and result in negligible surface 

runoff or return of seepage to the ground 

surface”. 

Information collected from the EIS:  

 

Results from the geochemical assessment: “It is unlikely that leachate from the WRDs 

will affect existing ephemeral surface water quality when typical dilution factors are 

considered. It will be important, however, to ensure leachate is not allowed to discharge 

to the surrounding creeks and concentrate through evaporation. Based on the overall 

geochemistry of the waste rock and ore, the risk of acid, metalliferous or saline drainage 

is low. The results of static NAG (net acid generation) testing indicate that approximately 

95% of the material is non-reactive and non-acid-forming.” 

 

Analysis: 

The extension of this impact to surface waters was not assessed. Which contaminants 

could the weathering of the dump rocks liberate to surface waters, and in which amounts?   

Although a detailed study has been carried out to understand whether or not WRD 

leachate could reach surface waters, and the use of different bibliographic references has 

been made, there is still criticism on the lack of scientific studies on this claim: if the 

leachate from the 5% reactive material reaches the surface water, what could happen? 

1LS 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

What is the extent of this impact? This information is not present in the EIS. Although it 

is said that preventive measures will be taken, the question remains as to what the possible 

damage to the environment would be if the impact occurs. 

 

15 

“Uncontrolled release, 

spill or passive discharge 

of hydrocarbons or 

reagents (dry bulk or 

liquid bulk) at Mine site or 

Processing Site, including 

through inappropriate 

storage and handling” 

“Contaminant to ground resulting in 

contamination of soils and groundwater 

resource. Worst credible consequence is loss 

of several hundred thousand liters of diesel to 

soil.” 

 

Analysis: 

This claim is present in the list of impacts, but no description is provided. 

1VI 
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Appendix C – Mina Rio Pio Project EIS analysis 
 

Country: Brazil 

Mine type / material: underground mining, using chambers and pillars method / Coal 

EIA situation: The document has been under technical analysis by the responsible environmental agency since June 2019 (situation checked on December 2020). It was prepared by a family-

owned environmental consultancy. The environmental license for this project had already been granted by the environmental agency in 2017, based on a previous EIS analysis. 

Relevant information: The region in which this project will be carried is already known for its not-so-good image concerning the environmental damage caused by coal mining. Several coal 

companies, together with the State of Santa Catarina and the Federal Union, are currently defendants in a public civil action, aiming to recover the many environmental liabilities generated in 

the region due to coal mining (Zanette and Camilo, 2018). In 2015, due to a judicial decision linked to this public civil action, the Federal Union determined the creation of a plan for the area 

recovery, coordinated by the Geological Survey of Brazil. Engineering works and services envisage rehabilitating more than 1,100 hectares of areas degraded by coal mining and more than 1,000 

km of water resources impacted by acid mine drainage (Serviço Geológico do Brasil - CPRM, 2019). 

 

The following table describes the outcomes from the analysis of the EIS of the Mina Rio Pio project. It was concluded that no comprehensive impact assessment was made in this EIS since 

the text written in the “brief description” column is the only information available about the potential impacts. The EIS provides a table where the impacts are classified regarding the 

probability of occurrence, frequency, scope, reversibility, and consequence, where a score is given for each item. However, there is no mention of other documents that may contain a complete 

assessment of the impacts and why they were classified this way. It is mentioned in the EIS that “from the environmental diagnosis and the experience of the technicians in other similar projects 

[…], the environmental impacts were defined for each verified item, characterized by the entire team in order to obtain results closer to the reality of the place”. No bibliography regarding local 

surface water is provided. No modelling was carried. No information about surface water streams that might be inside the mining area is provided. Also, the impact table has a deficient quality, 

which made reading all impacts very difficult. In many situations, it is practically impossible to read what is written. That was why the indicator "2R" was placed on all impacts, as shown in the 

table below. 

Observation: all phrases written in quotation marks have been directly removed from the EIS, and Portuguese to English translation was applied. The document is available for consultation on 

the IMA (Instituto do Meio Ambiente de Santa Catarina) webpage http://www.ima.sc.gov.br/index.php/downloads/licenciamento-ambiental/eia-rima. 

 

N° IMPACT CLAIM BRIEF DESCRIPTION INDICATOR 

1 
Siltation of water resources and surface water pollution due 

to the exposure of soils and embankments 

“For the construction of structures and access roads, soil removal and earthwork will be necessary. The 

soil exposure can cause erosion, and consequently, this may silt up the surrounding water resources”. 

1LS 

1V1 

2R 

2 
Surface water pollution due to effluent generation from 

initial processes 

“With the beginning of the activities to open the accesses, there may be a generation of effluents from 

the drains, which will have a high load of solids. Main impacts: pollution of surface and underground 

water resources, and also of soils.” 

 

1LS 

1V1 

2R 

3 
Surface water pollution due to the generation of organic 

effluents from cafeterias and bathrooms 

“At the beginning of the mine works, the cafeteria and bathrooms for employees will be built, which will 

generate effluents with a high organic load and possibly contaminated with pathogens. Main impacts: 

pollution of surface and underground water resources, and also of soils”. 

1LS 

1V1 

2R 
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N° IMPACT CLAIM BRIEF DESCRIPTION INDICATOR 

4 
Siltation of water resources and surface water pollution due 

to the openings of inclined planes and ventilation shafts 

“To reach the coal layer, accesses to the underground mine will be opened, including the inclined planes 

and ventilation shafts. The construction of these structures will require soil removal and further 

earthworks. Soil exposure can cause erosion. Furthermore, surface water may penetrate the subsoil during 

drilling, increasing the risk of pollution of surface and groundwater”. 

 

1LS 

1V1 

2R 

5 
Surface water pollution due to the generation of non-

recyclable waste 

“Linked to direct activities (constructions, drilling, earthmoving) and indirect activities (kitchen 

activities, bathrooms, workshops), various types of waste will be generated, among which non-recyclable 

waste that, if not well handled, may cause surface water pollution. The impacts were characterized as 

small”. 

 

1LS 

1V1 

2R 

6 
Surface water pollution due to the generation of recyclable 

waste 

“Recyclable waste must be managed so that there is no impact on the surface water. For this case, as this 

is a passive waste to be resold, it can also have a positive impact on reusing and obtaining revenues”. 

1LS 

1V1 

2R 

7 
Surface water pollution due to the generation of soil and 

sterile waste 

“With soil stripping, earthworks, and drilling, soils and barren will be generated, which can generate 

impacts on surface and groundwater, on soils, and be liable to generate income for the enterprise. These 

were classified as small impacts”. 

 

1LS 

1V1 

2R 

8 
Surface water pollution due to the generation of hazardous 

waste 

“With the maintenance activities of the equipment, machines and structures, hazardous waste such as tow 

dirty with oils and greases, unserviceable oils and greases may be generated, in addition to possible 

residues contaminated with paints mostly causing impacts on water and soil. These impacts were 

characterized as medium”. 

 

1LS 

1V1 

2R 

9 
Surface water pollution due to the generation of effluents 

and drains from both mine and yard 

“Drainage works should be continuously generated from drilling work; this generation is increased over 

mining works with the increase in the mined area. Waters with similar characteristics may be generated 

in the ROM (run-of-mine) yard area with the start of activities from the incident rainwater. These drains 

must have high loads of acidity, sulfates, total iron, and manganese, among others, forms that may cause 

pollution of surface, groundwater, and soil. These impacts are considered with critical potential”. 

 

1LS 

1V1 

2R 

10 
Surface water pollution due to the underground gallery 

openings 

“This may generate impacts such as the pollution of surface and groundwater and the lowering of the 

water table, these being considered as critical impacts”. 

1LS 

1V1 

2R 

11 
Surface water pollution due to the removal of the 

underground drainage 
“This can lower the water table and pollute surface and groundwater. Impact classified as critical”. 

1LS 

1V1 

2R 

12 
Surface water pollution due to the recovery of 

potentiometric levels of aquifers 

“With the end of extraction at the mine and its underground abandonment, the piezometric levels tend to 

return to the original level to provide pollution of surface and groundwater and soil”. 

1LS 

1V1 

2R 
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N° IMPACT CLAIM BRIEF DESCRIPTION INDICATOR 

13 Surface water pollution due to subsidence on surface 
“With the end of extraction at the mine and its underground abandonment, erosion and subsidence on the 

surface may occur”. “Surface water may penetrate the subsoil”. 

1LS 

1V1 

2R 

14 
Surface water pollution due to vertical connections between 

aquifers 

“With the end of extraction at the mine and its underground abandonment, and considering the recovery 

of piezometric levels, the accesses and underground infrastructure can vertically link the water flows of 

both underground and free aquifers, causing the hydraulic loads to increase and consequently can lead to 

the appearance of acidic lakes”. 

 

1LS 

1V1 

2R 

15 
Contamination of surface watercourses by AMD  

 

MISSING IMPACT ASSESSMENT 

 
1PI 

16 

Surface water contamination due to leaks and spills from 

fuel 

 

MISSING IMPACT ASSESSMENT 1PI 

17 

Climatic conditions that could cause overflow conditions to 

occur and subsequent pollution of surface water 

 

MISSING IMPACT ASSESSMENT 1PI 

18 

Surface water contamination due to generation and 

dispersion of particulate or dust within the project area 

(transport of material or general site movements) 

MISSING IMPACT ASSESSMENT 1PI 
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Appendix D – Mina Guaíba Project EIS analysis 
 

Country: Brazil 

Mine type / material: open cut mining, using strip mining method / Coal 

EIA situation: Suspended (checked on December 2020). The Brazilian National Federal Court, through the Court of the State of Porto Alegre, determined on February 21st, 2020, the suspension 

of the environmental licensing process for the Mina Guaíba project. According to the decision, the licensing procedures can only continue after a conclusive analysis by the National Indian 

Foundation (Funai) of the indigenous component in the project (Correio do Povo, 2020). 

Relevant information: Due to the high environmental and socio-economic risks that the project may cause, scientific researchers from the Federal University of Rio Grande do Sul, together 

with residents of the region, are holding public debates to highlight numerous flaws present in the EIS. In December 2019, 37 researchers presented a report that calls into question the Mina 

Guaíba EIS scientific quality. The report points to a series of omissions, erroneous data, and methodological inconsistencies in the EIS (Marcuzzo, 2019). Also, they have already promoted two 

public civil actions questioning the mining company about the fact that they ignored the presence of indigenous villages in the area of the direct influence of the mine and also the presence of at 

least 800 artisanal fishers at Jacuí River, thus not complying with the current legislation. According to a university professor, 4.5 million people will be impacted by the pollution generated from 

the exploitation of mineral coal since the mine is very close to the metropolitan region of the city of Porto Alegre (Instituto Internacional Arayara, 2019). 

 

Observation: all phrases written in quotation marks have been directly removed from the EIA report, and Portuguese to English translation was applied. The document is available for consultation 

on the mining company's webpage http://copelmi.com.br/eia-rima-mina-guaiba/. 

 

N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

1 

Change in surface 

water dynamic 

processes in the mine 

implantation phase 

 

Activities as the opening of 

accesses, land cleaning and 

preparation, implementation of 

the containment dike and the 

diversion of water stream are 

associated with soil movement 

and reshape of the area's 

topography, which could lead to 

the development of erosive 

processes, silting of watercourses 

and alteration of flood plains. 

 

Analysis:  

Although it is mentioned in the EIA that soil protective measures will be taken to avoid this impact, there 

is no quantification of how much erosion and/or soil movement could happen and how the water streams 

could be affected by changes in their dynamics, like flow rates and velocities. Thus, the impact was not 

fully assessed.   

 1LS 

1VI 

2 

Interference in natural 

drainage due to the 

diversion of Jacaré and 

Pesqueiro water 

streams 

 

“The interference in the drainage 

network will potentially cause 

soil compaction, reducing the 

infiltration capacity, enhancing 

the development of erosive 

processes and, consequently 

Information collected from the EIS:  

The streams will be diverted from an urban area to rice crop areas. 

An extensive study was carried to understand better the water stream's characteristics and dynamics, 

including a water quality assessment. It is concluded that the stream water has very poor quality. Also, it 

is mentioned that “in order to minimize the impact of interference in the natural watercourses, sections 

will recreate the shaping of the river at slow speeds, foreseeing, in some areas, the widening of the wet 

section for the formation of wet areas, in addition to the implementation of an APP (permanent 

1LS 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

carrying sediment to water 

courses.” 

preservation area) of 50 meters. These measures will recover both streams, which is uncharacterized in 

the project” due to anthropogenic activities. 

 

Analysis:  

Although the possibility of recovering the water streams (diverting them from an area of intense 

anthropogenic activity to an agricultural area and creating wet areas in some sections of the streams) 

seems to be interesting from an environmental point of view, some associated problems were not 

mentioned in the EIS: 1) there is no mention about what is going to happen to the vegetation in the original 

areas, and how much is going to be lost, and what could be the impact of that on surface water; 2) the fact 

that the streams will be diverted to rice fields is worrying. According to Daronch et al. (2006), the Jacaré 

stream is already suffering from the negative impacts of the large dredges used in the rice fields. Its course 

is already practically decimated. This is probably one of the leading causes of extinction of fauna species, 

such as migratory birds, mammals, reptiles, and amphibians. Some species of fish have a declining 

population; 3) The team that prepared the EIS was not able to physically visit the rice crop areas, showing 

that a proper evaluation to understand if the area is apt to “receive” the streams was not made; 4) The rice 

crop areas are private properties and, as stated in the EIS, many farmers could not be contacted to discuss 

the situation and others did not want to discuss it in deep. 

 

3 

Alteration of surface 

water quality in the 

mine implantation 

phase 

 

“This impact is associated with 

the implantation of the dike and 

waste dump, the diversion of the 

stream and the implantation of 

mine support structures. Besides 

possible leakages of potentially 

polluting products (including 

sanitary effluents) that may reach 

the natural drains and channels, 

erosive processes can be also 

triggered, resulting in material 

being dragged to the watercourse, 

contributing to the increase of 

solids in the water bodies”. 

 

Information collected from the EIS:  

 “The Guaíba mine area is not conducive to the development of erosive processes, presenting a low slope. 

However, the implantation of the necessary structures for the mine operation can trigger erosive processes. 

Once the erosive process has started, the resulting material can be dragged to the watercourse, contributing 

to the increase of solids (sediments) in the water bodies and, in extreme cases, silting up the natural drains 

and irrigation channels, causing a loss of surface water quality through, mainly, the increase of turbidity 

and metals. The diversion of the Jacaré stream has the potential to alter the quality of surface water 

resulting from the sediment input to the stream bed and also by the remobilization of sediments that may 

alter the concentration of metals present in the water.” 

 

Analysis:  

No information is provided about which types of metals could reach the surface water, amounts, and 

possible environmental consequences. Also, no studies about turbidity were carried, and no bibliography 

was used as support. Besides that, it is not mentioned how the increase of solids, in general, could affect 

the quality of the surface waters.  

 

1LS 

1VI 

4 

Change in surface 

water dynamic 

processes in the mine 

operating phase 

 

“This impact refers to the 

development of erosive 

processes, slope movement, 

silting of water courses and 

alteration of flood areas”. 

Information collected from the EIS:  

 “During the Guaíba Mine operation phase, the pit's advance will require constant movement of material. 

With the advance of the mining activities, it will be necessary to build/advance the containment dike. This 

dike aims to prevent flooding since heavy rains may raise the water level of the Jacuí River and consequent 

flooding of the mine area. In this way, the entire area of the mine will be protected by the dike.” 

1LS 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

 The flooding would put the water in touch with mining material, which could potentially cause AMD. A 

study to understand the probability of AMD generation was made, and it was concluded that in “in normal 

operating scenarios, the probability of generating acidity is zero.” 

The studies also revealed that 11 samples (from a total of 31 collected samples in the mine area) present 

a high probability of AMD generation.  

 

Analysis:  

1) No conclusive study about erosive processes was found in the EIS. In several times it is mentioned in 

the EIS that erosion could happen, but without a more in-depth look into this potential impact. 

2) Although the dike will be implemented, there is no mention of which would be the impact extension 

to surface water if, by any chance, the area gets flooded.  

3) Regarding AMD generation, some questions remain without answers: a) What would be abnormal 

operating scenarios?; b) What are the chances that things do not go exactly as expected, and AMD is 

generated, reaching surface water? This topic is especially worrying since it is mentioned in the EIS that 

1/3 of the samples have a high potential for AMD generation. 

 

5 

Alteration of surface 

water quality in the 

mine deactivation 

phase 

Impact associated with the 

removal of the Guaíba mine 

structures 

 

 

Information collected from the EIS:  

 “Inherent in the project, waste and effluent control measures are already foreseen”. 

 

Analysis:  

The sentence mentioned above is the only information provided about this impact in the EIS. 

 

1VI 

6 

Alteration of surface 

water dynamics 

associated with the 

topographical 

adequacy for 

deactivation of the 

Guaíba mine 

 

 Information collected from the EIS:  

In the mining deactivation phase, the pit lake will be shaped. “For this purpose, the final slopes of the last 

mine cuts and the waste dump will be smoothed, looking for maximum slopes of the order of 15 ° (~ 1V: 

4H). Around the pit lake, the slopes on the final plateau will be adjusted to a lower slope of 1V: 20H (~3°) 

to guarantee geotechnical stability and minimize visual impact.”  

 

“After smoothing, herbaceous plants and native trees species will be planted on the slopes to provide a 

quick vegetal cover of the soil, control, and minimization of erosion effects. Surface drainage systems 

and sedimentation basins will be implemented on the slopes to control soil loss through erosion until the 

vegetation cover is established. When vegetation recovery is in place, the channels and basins will be 

deactivated and integrated into the surrounding morphology. The channels have the function of guiding 

flows to the lower levels, reaching the basins of the Pesqueiro and Jacaré streams”. 

 

Analysis:  

There are no studies or bibliographic references to support the choice of such slope angles. Also, no 

further information was found about the choice of vegetation cover or to explain its efficiency to prevent 

1LS 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

local erosion. Furthermore, no information was found about how the drainage system's implementation 

could impact surface water quality and dynamics.  

 

7 

Environmental impacts 

from the pit lake 

 

 MISSING IMPACT ASSESSMENT 

1PI 

8 

Environmental impacts 

of AMD generation 

 MISSING IMPACT ASSESSMENT 

 

(Although AMD analysis were carried, the potential AMD environmental impact was not assessed) 

 

1PI 

9 

Impact of the 

dispersion of 

particulates and dust 

on surface water due to 

mining activities 

 

 MISSING IMPACT ASSESSMENT 

1PI 

10 

Surface water impact 

caused by heavy 

vehicle access ramps 

and haul roads 

associated to the open 

pit 

 MISSING IMPACT ASSESSMENT 

1PI 
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Appendix E – Minero Arqueros Project EIS analysis 
 

Country: Chile 

Mine type / material: Underground mining using chambers and pillars. Processing facilities also to be installed / Copper 

EIA situation: The project is under evaluation by the Environmental Assessment Service of the Coquimbo Region (status verified on December 2020). The EIS was prepared by an environmental 

consultancy company. 

 

The following table describes the outcomes from the analysis of the Minero Arqueros Project EIS.  

Observation: all phrases written in quotation marks have been directly removed from the EIS or related appendices, and Spanish to English translation was applied. The documents are available 

for consultation on the Chilean Environmental Assessment Service webpage:  

https://infofirma.sea.gob.cl/DocumentosSEA/MostrarDocumento?docId=22/64/baf636c4250e33141af8e14af3ed109be613.  

 

N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

1 

Alteration of surface 

water courses due to 

the construction of 

contour drains 

Intermittent surface runoff waters 

will be diverted from their 

original places. Contour drains 

will be constructed to deviate 

surface waters from the rock 

dump, the stockpile and tailings 

deposit. The contour drains will 

receive the waters and then return 

them downstream of the mine 

site. “The water will be 

temporarily diverted, to then 

continue its natural course, 

downstream of the mine site and 

within the same basin, so as not 

to change the global balance of 

the basin”. 

 

Information collected from the EIS:  

"The work is not associated with sources that emit pollutants [...]. Effects on water quality downstream 

from construction sites are not considered". 

  

Analysis:  

No evidence was found in the EIS to demonstrate that there are no polluting agents present in the contour 

drains' construction. 

 

1LS 

 

Information collected from the EIS:  

Mine Closure Phase: "The channels will not be uninstalled. During three years after the closure, inspection 

visits will be made twice a year to corroborate the good condition of the contour drains". 

 
Analysis:  

It is unclear whether abandoning the contour drains on the spot after the mine closure could change water 

quality in the future. No studies or bibliography about this is mentioned in the EIS. 

 

1LS 

Information collected from the EIS: 

As mentioned in the EIS, building the contour channels will require substantial works, excavations, the 

eventual use of explosives, installation of coatings, and works for unloading the water downstream. 

 

Analysis:  

No data explaining whether these activities can impact the quality of surface water was found in the EIS. 

 

1LS 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

No information was found on the possible removal of vegetation for these works and what impact this may 

cause to surface water. 

 
1PI 

Information about this impact claim is spread in many different EIS documents, making it difficult to have 

a comprehensive view of the described impact. Information repeated several times within the same 

document was also found. 

 

2SD 

2 

Changes to surface 

water courses and 

water quality due to 

the construction of the 

water inlet  

A water inlet will be constructed 

at the main river for water supply 

for the mine operations. Water 

will be captured and transported 

from the river to a pumping 

station, from which it is driven to 

the Plant area. The construction 

and operation of the work 

contemplate the use of materials 

and machinery, which may cause 

changes in the water’s natural 

runoff. 

Information collected from the EIS:  

In the same EIS appendix, it is mentioned about this impact that “The work is not associated with sources 

that emit pollutants […]. Effects on water quality downstream from the construction site are not 

considered” and “Potential spills of hazardous substances (lubricants, oils, and fuel) and hazardous waste 

(used oils, oil-contaminated cloths)” may happen. 

 

Analysis:  

In addition to conflicting information within the same EIS document, no scientific evidence was found to 

explain what could happen to the surface water quality if hazardous substances get in touch with the soil 

and surface water. Furthermore, no information on what these substances are, and their amounts, are 

provided. 

 

1LS 

2LC 

Information collected from the EIS:  

“So that there is no danger of erosion in the excavated channels, the runoff speed must be less than 1 m/s, 

which is fulfilled according to the results obtained”. 

 

Analysis:  

There is no mention of how these results were obtained or where they can be found for consultation in the 

EIS. Also, scientific information is not provided on the potential impacts that erosion may cause to surface 

waters. It is only said that precautions to prevent erosion from happening will be taken. 

 

1LS 

Information collected from the EIS:  

“The low amount of extraction flow in the project’s catchment work won’t intervene in the development 

of the riparian and/or macrophyte vegetations that develop in the area, nor would it alter the environment 

in which they grow”.  

 

Analysis:  

This is mentioned without the support of any studies or bibliographic references. 

 

1LS 

No information was found on the possible removal of vegetation for these construction activities and what 

impact they may cause to surface water. 
1PI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

Information about this claim is spread in many different documents, making it difficult to have a 

comprehensive view of the described impact. Information repeated several times within the same document 

was also found. 
2SD 

3 

Alteration of the flow 

of the Elqui River due 

to the water inlet 

operation 

“The project’s permanent works 

include the operation of the water 

inlet, which will collect water 

from the Elqui River at a rate of 

27 L/s, during the 17 years of the 

project lifetime”. 

Information collected from the EIS:  

“Before the eventual occurrence of slope failure, an inspection will be made to verify its magnitude.” 

“During the operation stage, in the event of a slope failure event, the indicated measures will be adopted.” 

 

Analysis:  

No studies or bibliography were found to demonstrate how the surface water flow or the quality of water 

could be impacted if a mass slide happens during the water inlet operation. Also, among the measures taken 

if a landslide occurs, none of them involves checking the possible environmental impacts on surface waters. 

 

1LS 

Information collected from the EIS:  

 “In a flood event, the evacuation of all personnel, machinery and materials must be considered”. 

 “In the event of announcements of heavy rains, precautions must be taken to avoid the dragging of fine 

material from earthworks near water courses.” 

 

Analysis:  

No studies or bibliography were found to demonstrate how the surface water flow or the quality of water 

could be impacted if a flood event happens during the water inlet operation. 

 

1LS 

Information collected from the EIS:  

In the event of a spill of fuel or any dangerous substance, steps must be followed for situation control (steps 

are then described in the EIS). 

 

Analysis:  

No studies or bibliography were found to demonstrate how the quality of surface water (or even the water 

flow) could be impacted if a spill of fuel or any dangerous substance happens during the water inlet 

operation. 

 

1LS 

4 

Changes in the natural 

course of the Elqui 

river and impact on its 

water quality due to 

the dismantling of the 

water inlet 

In order to dismantle the water 

inlet, a “curtain” of existing 

alluvial material from the same 

river will be prepared in such a 

way as to isolate the work area 

and thus dismantle the parts and 

works in the area of contact with 

the Elqui river. These works will 

be carried out in the shortest 

Information collected from the EIS:  

“The collection of materials and the parking of vehicles and machinery will be arranged far from the 

riverbed. As for the equipment that must intervene in the riverbed, they will be in optimal mechanical and 

clean conditions to avoid contamination of the soil and river waters with unwanted residues”. 

 

Analysis:  

What kind of contaminants can be present in this activity? In which quantities? What can happen to the 

quality of surface water when coming into contact with these contaminants? No studies or bibliography 

are evidencing that the quality of surface water could be impacted if a contamination event happens. 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

possible time, removing all waste 

and cleaning the area. 

 

5 

AMD generation  MISSING IMPACT ASSESSMENT  

 

Valuable but missing information in this EIS is about the type of ore deposit that will be mined. There is 

no information about the ore deposit's mineralogy; the only information given is that it is a copper deposit. 

Without the information from the embedding rock, it is impossible to argue about any chemical reaction 

that may happen at the site and end up harming the quality of surface water, such as AMD. 

 

Furthermore, there is no information about AMD in this EIS. However, the association of mining with 

AMD is a topic that is already widespread and studied by the scientific community, as for example (Doyle, 

1990) and (Larsson et al., 2018). 

 

1LS 

1PI 

6 

Degradation of 

surface water quality 

due to dust deposition 

 MISSING IMPACT ASSESSMENT  

 

No information about the possible impacts that TSP can cause to the surface water was found in the EIS, 

although an entire appendix describes the types and quantities of particulate matter generated during the 

project lifetime. This impact description is restricted to air quality only. 

 

Literature points out that, depending on chemical compositions, particulate matter can make lakes and 

streams acidic (EPA, 2020). Also, particulate matter in aquatic ecosystems is a complex phenomenon and 

needs a multidisciplinary approach, especially for the studies of rivers with irregular flood events and 

variable water discharges (Kausch and Michaelis, 1996). 

 

1PI 

7 

Erosion impacts in 

surface water 
 MISSING IMPACT ASSESSMENT  

 

Although several constructions and material displacements will be carried out in the mine area during its 

lifetime, such as underground levels and access ramps, stockpile, waste dump, sterile and mineral 

transportation, works for the management of surface runoff water, mine support facilities, support facilities 

for the processing plant, installation of electrical transmission lines, support facilities for the tailings 

deposit, among many others, there is no mention of possible erosion processes that may affect the quality 

of surface water. 

1PI 
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Appendix F – Biolantánidos Project EIS analysis 
 

Country: Chile 

Mine type / material: Open cut mine. Processing plant also to be installed/ REE 

EIA situation: The project is under evaluation by the Environmental Assessment Service of the Bíobio Region (status verified on December 2020). The EIA was prepared by an international 

environmental consultancy company. 

Relevant information: The EIS's overall impression was that it misses studies to demonstrate how a certain activity could impact the water environment. Also, the claims were reported 

independently, i.e., treated individually, disregarding their interconnections. For example, no correlation of soil movements (landscaping, erosion) with waterways was described. Or no correlation 

with air pollution and waterways.  

 

The following table describes the outcomes from the analysis of the Biolantánidos Project EIS.  

Observation: all phrases written in quotation marks have been directly removed from the EIS or related appendices, and Spanish to English translation was applied. The documents are available 

for consultation on the Chilean Environmental Assessment Service webpage https://seia.sea.gob.cl/expediente/expedientesEvaluacion.php?modo=ficha&id_expediente=2141979275-+.   

 

N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

1 

Alteration of flow 

regimes during the 

construction phase of 

the project 

 

The project’s construction phase 

involves activities such as 

landscaping and leveling, 

enabling access and internal 

roads, enabling electrical 

junction and electric transmission 

line, implantation of water 

collection and pumping from 

estuaries, gathering of topsoil and 

implementation of the disposal 

zones. 

Information collected from the EIS:  

 “During this phase, this impact is not generated.” 

 

Analysis:  

The sentence written above is the only information provided regarding this impact. However, there are no 

studies to demonstrate how this conclusion was defined. All the construction activities mentioned are, in 

general, capable of generating soil instability and erosion, causing severe environmental damage to surface 

watercourses, including altering their flow regimes. According to Queensland Government (2016), all soils 

can suffer erosion, being some more vulnerable than others, and according to the United States Department 

of Agriculture (2000), “it is inevitable that soil will be exposed during construction”. 

 

Furthermore, according to this EIS, “the project site corresponds to an area of complex topography, which 

presents different ranges of slopes. In this way, in the sectors with lower slopes, the risks of mass removals 

occurrence are low, while the sectors with higher slopes are more susceptible to the eventual generation of 

mass removal processes. However, it should be noted that the presence of vegetation in the area increases 

the stability of the surface, reducing the possibility of eventual mass removal processes”. 

 

Thus, once the risk of landslides is recognized, it would be important to carry out studies or cite 

bibliographic references that demonstrate how they could impact water flow regimes. 

 

1VI 

2 
Alteration of flow 

regimes during the 

The project’s operation phase 

involves activities such as 

Same as above. 

 
1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

operation phase of the 

project 

 

enabling internal roads, 

extraction of rock and material, 

collection, pumping and storage 

of water, extraction of sterile and 

mineral from extraction zones, 

material disposal in disposal 

areas, modification of the pre-

existing pipeline (1,300 meters), 

among others. 

 

 

3 

Alteration of flow 

regimes during the 

closure phase of the 

project 

 

The project’s operation phase 

involves activities such as the 

dismantle of the used 

infrastructure (closure of 

extraction areas, the processing 

plant, disposal zones, roads, 

electrical connections and 

closure of water supply), and 

restoration of the morphology of 

the intervened areas. 

 

Information collected from the EIS:  

“The activities of the closure phase are innocuous and do not activate erosive processes”. 

 

“In the closing phase of the mining activities, the drainage network is expected to recover a natural 

characteristic under energy minimization principles. Not having maintenance, the sand trap will be filled 

with sediment from the storms from the rainy season. The channel will continue to serve as an artificial 

drainage network that will decrease the flow load carried through the basin until it becomes silted. This 

will happen gradually, ensuring that the drainage network is formed naturally and partially self-sufficient.” 

 

Analysis:  

No studies were provided to demonstrate how these conclusions were defined. The same analysis made on 

impacts 1 and 2 applies to this case. 

 

1VI 

4 

Alteration of 

watercourse layouts 

during the project’s 

construction phase 

 

“This impact relates to the 

implementation of the water 

catchment works, which can alter 

the layout of waterways”. 

Analysis:  

The only information provided in the EIS related to this potential impact is that it is inevitable since it 

relates to the project’s water supply. 1VI 

5 

Alteration of 

watercourse layouts 

during the project’s 

operation phase 

 

“This impact occurs in the 

operation phase due to the 

operation of the water collection 

infrastructure.” 

Analysis: 

This potential impact is mentioned in the EIS, but no further information is provided. 

1VI 

6 

Alteration of 

watercourse layouts 

during the project’s 

closure phase 

 

 Information collected from the EIS:  

“This impact is considered nonexistent for the closure phase. It does not correspond to a significant 

impact.” 

 

Analysis: 

1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

The sentence above is the only information given about this impact. Thus, there is no base to the conclusion 

that this potential impact is insignificant.  

According to the EIS, one of the activities carried in the project’s closure phase is the restoration of the 

morphology of the intervened areas. It sounds that it could be related to the alteration of waterways, 

however no clear information is provided. 

 

7 

Alteration of surface 

water quality due to 

the construction of the 

water catchments 

Two water intakes will be built to 

capture the water from estuaries 

and supply the project’s 

processing plant. The water will 

be loaded in a chamber and then 

pumped to the plant.  

Information collected from the EIS: 

The intakes will be built in reinforced concrete and will have lateral channeling walls, a transverse weir to 

avoid the flow, a ripper gate, and the catchment itself, leading the water to a loading chamber, where the 

water is pumped to the processing plant. Next to the loading chamber, a metallic house will contain the 

impulsion pumps. The water will be propelled through an HDPE (high-density polyethylene) pipe, placed 

alongside the existing internal roads and fixed with iron stakes to the ground.” 

 

Analysis: 

The claim lacks scientific studies to demonstrate that there will be no impact on the water quality. For 

example, if the infrastructure activities that will be carried out for the water collection system could cause 

erosion, carrying many sediments to the rivers, or if the material used (concrete/iron/HDPE pipes) could 

in any way affect the water quality. Studies demonstrating that chemical substances can migrate from 

plastic pipes to water are available in the literature (Skjevrak et al., 2003; Yang et al., 2011). 

 

1VI 

8 

Alteration of surface 

water quality due to 

the operation of the 

water catchments 

The processing plant will require 

approximately 25 m3/hour of 

fresh water. To provide supply 

security, 35m3/hour of fresh 

water will be collected and 

pumped from the 2 estuaries, 

jointly or interchangeably.   

Information collected from the EIS: 

According to the EIS, the water collection is lower than the value stablished by the DGA Resolution (the 

General Directorate of Water from the state government), in order to preserve nature and protect the 

environment. 

 

Analysis: 

Although in the EIS it is mentioned that the regulator agency's standards are being followed, it does not 

provide scientific evidence that pumping water from the estuaries even at a lower flow rate will not have 

any impact on water quality. This would be relevant since it is known that “the withdrawal from a river 

source can reduce the water level and flow of a stream at the withdrawal point, impact its natural conditions, 

and affect the water fed ecology and environment. The impacts will be different based on the size, depth, 

and flow of the stream” (Ridgway et al., 2016). 

 

Another point to be considered is that water will be withdrawn from estuaries, which are delicate 

ecosystems, considered among the most productive in the world, in which many animals rely on for food, 

places to breed, and migration stopovers (U.S. National Ocean Service, 2019). 

 

1VI 

9 
Alteration of surface 

water quality due to 

“The valuation of this impact is 

related to the risks that closure 

Information collected from the EIS: 1VI 

2LC 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

the dismantling of the 

water catchments at 

closure phase 

activities could generate in the 

dismantling of the infrastructure 

associated with the collection of 

water.” 

The withdrawal facilities (catchments and discharge pipes) will remain in place considering their possible 

future use.  

 

The dismantling and removal of collection works are considered to have low magnitude since it does not 

represent a relevant alteration in terms of extension in time or on large surfaces. 

 

Analysis: 

Apparently, some infra-structure will remain in place, and some will be removed, however this is not clear 

in the EIS. There is a mismatch of information about this impact in 2 different EIS appendices. Little 

information about this impact is given in the EIS. 

 

10 

Alteration of surface 

water quality due to 

the construction of the 

disposal zones 

 

The activities related to this 

impact are:  

The construction of the basal 

drain, the contour channels, the 

evacuation channels and works to 

restitute water back to the 

channel. 

Information collected from the EIS: 

It is necessary to ensure the physical stability of the disposal zones, as well as the collection and channeling 

of rainwater and its subsequent return downstream to its natural channel. 

 

Analysis: 

The claim lacks scientific studies or references to demonstrate that there will be no impacts to the water 

quality. 

 

A curious fact is that apparently without any study to confirm, the conclusion for this impact is that it is 

not significant. However, at the same time, this impact is qualified as having moderate magnitude and of 

high importance. A mismatch of information was considered.  

 

1VI 

2LC 

11 

Alteration of surface 

water quality during 

operation of the 

disposal zones 

 

“This impact is associated with 

the alteration of the water quality 

both downstream of the disposal 

zones and near the project area 

due to hydraulic works and their 

responses to major rainfall 

events.” 

 

Information collected from the EIS: 

“The disposal zones infrastructure has a direct relationship with the estuaries’ water catchment points. 

Alterations and eventual damages related to the disposal and extraction could cause the alteration of flows, 

and contamination of watercourses, which act as a sink, accumulating chemical elements, organic and 

inorganic compounds, resulting from the various oxide-reduction reactions in the water column.” 

 

Analysis: 

The claim lacks scientific studies or references to demonstrate the potential occurrence (or no occurrence) 

of impacts to the surface water quality. 

 

1VI 

12 

Alteration of surface 

water quality during 

closure of the disposal 

zones 

 

 Analysis: 

The claim lacks scientific studies or references to demonstrate the potential occurrence (or no occurrence) 

of impacts to the surface water quality. 1VI 
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N° IMPACT CLAIM BRIEF DESCRIPTION LACK OF SCIENTIFIC KNOWLEDGE RELATED TO THIS IMPACT CLAIM INDICATOR 

13 

Impact on marine 

water 

 MISSING IMPACT ASSESSMENT 

 

It is mentioned in the EIS that “the project has no activities, parts or constructions that are related to the 

quality of marine waters and sediments.” 

 

However, both water streams that pass within the project area end up in the sea (situated less than 10 km 

away from the project). It is not clear how it was concluded that the marine environment would not be 

affected. It would have been important to carry studies to demonstrate this. 

 

1PI 

14 

AMD generation and 

contamination 

 MISSING IMPACT ASSESSMENT  

 

It is mentioned in the EIS that “considering the lithological units found in the project area and their 

mineralogy, it can be concluded that the rocks and clays are not generators of acidity since they do not 

contain sulfur minerals. During the studies of the materials present in the project, the current natural 

conditions and processes “in situ” of the saprolite to be exploited were reviewed, and it does not present 

any type of formation of water or acid drainage in the project, or surroundings”. 

 

The methods and results of the mentioned studies were not found in the EIS.  

 

1PI 

15 

Impacts from seismic 

activities 

 

 MISSING IMPACT ASSESSMENT  

 

The mine area is inserted in an active seismic area, with earthquakes happening on average every 7 years, 

according to the data provided in the EIS. The magnitude of the earthquakes usually is very high on the 

Richter scale (the last one in 2010 had 8.8 points according to data found in the EIS). 

 

Although a soil study is mentioned and preventive measures will be taken, this impact is not listed in the 

EIS, nor the damage it could cause. 

 

1PI 
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Appendix G – EIA Approach to SDG 6 – Clean Water and Sanitation 

 
 

Actions proposed in the report Mapping Mining to the SDGs: An Atlas (UNDP, World Economic Forum, CCSI and SDSN, 2016) 
 

 

 

 

Actions to conserve and recycle water Actions to manage water holistically 

 

Recycle and/or 

recover metals 

from 

wastewater 

Reduce water 

consumption 

Use alternatives 

water resources 

(greywater, 

seawater) 

Align with 

government 

water 

management 

policies 

Integrate 

technical, 

social, 

economic, and 

political water 

concerns 

Identify high-

value water 

areas 

Maintain long-

term water 

balance 

throughout 

projects 

Incorporate 

water reporting 

and disclosure 

Grants 

Lithium 

Project EIS 

Was it assessed? NO NO NO YES NO YES YES YES 

Does it have a broad 

and complete 

assessment? 

─ ─ ─ YES ─ YES NO YES 

Nolans 

Project EIS 

Was it assessed? NO NO NO YES YES YES YES YES 

Does it have a broad 

and complete 

assessment? 

─ ─ ─ YES NO YES YES YES 

Mina Rio Pio 

Project EIA 

Was it assessed? NO NO NO YES NO YES NO NO 

Does it have a broad 

and complete 

assessment? 

─ ─ ─ NO ─ NO ─ ─ 

Mina Guaíba 

Project EIA 

Was it assessed? NO YES NO YES NO NO YES NO 

Does it have a broad 

and complete 

assessment? 

─ NO ─ YES ─ ─ NO ─ 

Minero 

Arqueros 

Project EIA 

Was it assessed? NO NO NO YES NO YES YES NO 

Does it have a broad 

and complete 

assessment? 

─ ─ ─ YES ─ YES YES ─ 

Biolantánidos 

Project EIA 

Was it assessed? NO YES NO YES NO YES YES NO 

Does it have a broad 

and complete 

assessment? 

─ NO ─ YES ─ NO NO ─ 
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Actions to monitor water 

quality 
Actions for collaboration and leverage 

 

Monitor water 

sources both near 

mine and 

downstream 

Involve the 

community in 

monitoring and 

share water data 

openly 

Support potable 

water and 

sanitation 

planning and 

infrastructure 

Clearly delineate 

watershed 

management 

responsibilities 

Share benefits of 

water 

infrastructure 

Explore co-

financing 

arrangements 

Support local 

capacity-building 

in water and 

sanitation 

management 

Grants 

Lithium 

Project EIS 

Was it assessed? YES NO NO NO NO NO NO 

Does it have a broad 

and complete 

assessment? 

YES ─ ─ ─ ─ ─ ─ 

Nolans 

Project EIS 

Was it assessed? YES NO NO NO NO NO NO 

Does it have a broad 

and complete 

assessment? 

YES ─ ─ ─ ─ ─ ─ 

Mina Rio Pio 

Project EIA 

Was it assessed? YES NO NO NO NO NO NO 

Does it have a broad 

and complete 

assessment? 

YES ─ ─ ─ ─ ─ ─ 

Mina Guaíba 

Project EIA 

Was it assessed? YES NO NO NO NO NO NO 

Does it have a broad 

and complete 

assessment? 

YES ─ ─ ─ ─ ─ ─ 

Minero 

Arqueros 

Project EIA 

Was it assessed? YES NO NO NO NO NO NO 

Does it have a broad 

and complete 

assessment? 

YES ─ ─ ─ ─ ─ ─ 

Biolantánidos 

Project EIA 

Was it assessed? YES NO NO NO NO NO NO 

Does it have a broad 

and complete 

assessment? 

NO ─ ─ ─ ─ ─ ─ 
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