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ABSTRACT  

Environmental Management Systems (EMS) and the International Cyanide Management Code 

(ICMC) also known as the Cyanide Code are both voluntary management systems to assist 

management in an organisation to control the impact that they may have on the environment.  

The focus of the research was to investigate the relationship between the characteristics of an 

EMS and that of the ICMC. In order to determine the relationship between the characteristics 

two research questions had to be answered.  

Research question 1: What are the key characteristics of an Environmental Management 

System?   

and  

Research question 2: How do the characteristics of an Environmental Management 

system relate to the characteristics of the International Cyanide Management Code?   

The information gathering for the first research question was done by studying different articles 

and websites obtained from the literature. From this information an EMS framework was 

developed. In order to answer the second research question a three-step process was followed. 

Firstly, Cyanide Code characteristics were obtained from the literature. From this information a 

Cyanide Code framework was developed. Secondly, this framework was then enriched from 

information gathered from participants’ in the research. For the purpose of enrichment, a 

qualitative approach was used with a questionnaire link that was sent to research participants’ 

via e-mail in order to collect the information. The participants’ were purposefully selected from a 

single gold mine in South Africa. Finally, the characters of the enriched frameworks were 

compared to that of the EMS framework to answer the second research question.  

The study established that the EMS and Cyanide Code show very similar characteristics across 

multiple themes. However, some unique characteristics were also highlighted. Firstly, Cyanide 

Code is a management system that has to comply with set standards and principles. Secondly, 

the Cyanide Code is designed to manage the impact that cyanide has on the environment, as 

well as to protect the workforce through safe handling and storage of cyanide. As a result the 

Cyanide Code can also be defined as an Occupational Health and Safety system for cyanide 

handling. Furthermore, the Cyanide Code has specific contractual requirements for the 

manufacturers, transporters and the mine. These contractual agreements are prerequisites for 

the compliance certification. Finally, the Cyanide Code has explicit requirements for the design 

of facilities that ensure the safe handling and storage of cyanide.  



ii 

The EMS is designed to manage the environmental impact of all types of organisations, while 

the Cyanide Code is limited to gold mines that use cyanide as an extractive method.  In this 

context, the Cyanide Code is limited to the effect that cyanide has on people and the 

environment, and does not manage or comply with any other environmental or safety conditions 

that might exist on a mine. Although the Cyanide Code can be regarded as a more 

comprehensive system, it is limited to a specific application in the Gold mining industry and can 

be described as a sub-system of an EMS.  

KEYWORDS 

International Cyanide Management Code, Environmental Management Systems, themes, 

characteristic framework, standards, principles, participants.  
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CHAPTER 1: INTRODUCTION  

1.1 Background 

The success of companies in the 21st century is bound up with three interdependent sub-

systems, the natural environment, the social and political system and the global economy” 

(King, 2013: 11). Corporate responsibility is the accountability of organisations for the impacts 

of their decisions and activities on society and the environment to achieve the objectives of the 

corporate governance principles of fairness, accountability, responsibility through transparent 

and ethical behaviour (King, 2013).  Environmental Management System (EMS) and the 

International Cyanide Management Code (ICMC) are voluntary tools which help organisations 

to achieve their environmental goals. 

Cyanide was introduced for the extraction of gold in 1886 after the discovery of J.S. MacArthur, 

R.W. Forrest, and W. Forrest that cyanide dissolves microscopic gold particles (MacArthur, 

1890). They patented their discovery of the cyanidation process called the  'Improvements in 

obtaining gold and silver from ores and other compounds' (MacArthur, 1890, Fivaz, 1988). 

Cyanide has an ability to dissolve (leach) metals, in particularly gold, silver and copper, and is 

therefore used by most gold mines across the globe to extract gold from mined ore (Aron, 

2001). Cyanide was first used to extract microscopic gold from crushed ore in New Zealand in 

1887 (Woffenden and Noller, 2008). From that time, gold mining companies around the world 

have been able to use cyanide to extract microscopic flecks of gold. (Aron, 2001, Fivaz, 1988). 

This discovery was certainly a remarkable industrial success story (Aron, 2001, Fivaz, 1988), 

However, cyanide is a very toxic chemical that derives its hazard from its property as a fast 

acting poison (Woffenden and Noller, 2008). Of the estimated 1.1 million tons of cyanide 

produced annually worldwide‚ approximately 6% is used in gold processing (ICMI, 2009a, 

Mudder and Botz, 2004). The remaining 94% is used in other industrial applications which 

include the production of nylon, plastics‚ adhesives‚ fire retardants‚ cosmetics‚ pharmaceuticals‚ 

food processing and as an anti-caking additive for table and road salts (ICMI, 2009a, Mudder 

and Botz, 2004).  

As with many industrial processes, the extraction of gold using cyanide, poses some 

environmental problems (Green, 2005). The most significant issue is that the extraction of gold 

largely depends on the use of weak cyanide in water solution to separate (“leach”) the gold 

from finely crushed ore (Green, 2005, Young and Jordan, 1995).  The technology to leach gold 

from the ore is environmentally sound as it is used in a closed system within the metallurgical 

plant operation. Unfortunately, there have been a number of occasions when these closed 

systems failed, resulting in significant waterfowl and fish kills (Green, 2005). For example, one 
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of the major incidents occurred in January 2000 when a break occurred in a tailings dam at a 

gold mine operated in Baia Mare, North Western Rumania. The break resulted in a spill 

estimated at about 100 000 cubic metres of liquid and suspended waste containing about 50 to 

100 tons of cyanide, along with copper and various other heavy metals (Green and Bateman, 

2006, Green, 2005, ICMI, 2009a). Over a four-week period, the spill traversed about 2 000 

kilometres of the Danube River catchment area before reaching the Black Sea (Green and 

Bateman, 2006), killing numerous fish and bird species. The Baia Mare tailings dam failure was 

not the first or largest incident, but as a result the international spotlight was on the gold mining 

industry (Garcia, 2009). This spill and other incidents involving cyanide solutions into the public 

domain, demonstrated to the gold mining industry‚ governments and the public that better 

management of cyanide was needed (ICMI, 2009a, Green, 2005).  

In order to safeguard the environmental and public at large, the International Cyanide 

Management Institute (ICMI) was created by the gold mining industry to develop an 

International Cyanide Management Code (ICMC), also referred to as the "International 

Cyanide Management Code for the Manufacture, Transport, and Use of Cyanide in the 

Production of Gold” (ICMI, 2009a, Green, 2005, Mudder and Botz, 2004). The ICMI is a non-

profit organisation that is responsibilities to promote Cyanide Code adoption and compliance, 

monitor Cyanide Code effectiveness and implementation (Green, 2005). Another function is to 

work with governments, NGOs, and other stakeholders to eliminate cyanide incidents (ICMI, 

2009b). Furthermore, the ICMI needs to identify technical or administrative problems or 

deficiencies that may exist with the Cyanide Code implementation. Lastly, the ICMI is 

responsible to determine when and how to revise and update the Cyanide Code (Green and 

Bateman, 2006, ICMI, 2009a). Funding for Cyanide Code development and industry 

involvement came from the gold mining industry‚ cyanide suppliers and manufacturers (ICMI, 

2009a, Green and Bateman, 2006). The Cyanide Code is a relative new concept and was first 

introduced to the mining industry in 2005 when the first gold mines were certified as being fully 

compliant to the requirement of the ICMI (Green and Bateman, 2006, ICMI, 2009a).  

As the Cyanide Code is a self-regulating global initiative exclusively for handling, transport and 

use of cyanide in gold mining operations (ICMI, 2009a), it may have different characteristics 

than those of an Environmental Management System (EMS). An EMS can be applied to all 

organisations and is not limited to any specific industry. 

1.2 Why do organisations need environmental management systems? 

Organisations of all sizes are increasingly focusing their attention on the significant 

environmental impact of their activities, products, and services (Haider, 2011). Therefore, the 
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view is that organisations implementing EMSs reflect “better” environmental responsibility and it 

raises the possibility that certified EMSs serve as a signalling device, informing others that they 

are managing their environmental impacts efficiently (Johnstone and Labonneb, 2008).  

In order to develop an EMS, an organisation must develop a structured approach to manage 

the organisation’s interaction with the environment (González-Benito et al., 2011). These 

structures would include as a minimum the establishment of mechanisms to identify, measure, 

and control its environmental influence. Moreover, it should define an environmental policy and 

objectives, raise the environmental awareness of employees, document procedures and 

operations related to environmental management, determine management responsibilities and 

lastly establish mechanisms for coordinating and controlling environmental initiatives within the 

organisation (Annandale et al., 2004, Morrow and Roninelli, 2002). This is not dissimilar to the 

aims of the Cyanide Code. 

EMSs are voluntary initiatives that form part of an organisation’s management process. They 

are used to develop and implement an organisations environmental policy and manage its 

environmental effects, including the activities, products, or services that interact with the 

environment (González-Benito et al., 2011, ISO, 2014, Juhász Csaba and Nikolett, 2008).  

Although EMSs are voluntary initiatives, they support the principles of good corporate 

governance (ISO, 2014, King, 2013). EMSs evolved from environmental audit, also known as 

Eco-audits which were carried out in the 1970s by private firms in the United States of America 

(USA) (Barrow, 2006, Glasson et al., 2012). Eco-audits were originally developed to evaluate 

whether business practices met legislative requirements (Barrow, 2006). In the late 1980s, 

auditing spread to private organisations in Europe and to local authorities. Local authorities 

mostly responded to auditing of the environment due to public pressure (Glasson et al., 2005). 

The first eco-audit and standards, known as the British Standards Institute’s BS7750, were 

published in 1992. It was revised in 1993 and 1994 to make it more compatible with the Eco-

Management and Audit Scheme (EMAS)(Glasson et al., 2012). There are a range of EMSs 

used globally, of which the EMAS and the International Standards Organisation’s ISO14001 

(ISO14001) are the most widely accepted worldwide international standards for EMSs (Barrow, 

2006, Stapleton et al., 2001). 

EMAS was developed by the European Commission (EC) in 1993 and became operational in 

1995. It was updated in 2001 and most recently again in 2010 (Glasson et al., 2012, Barrow, 

2006, Edwards, 2004). Currently, more than 4 500 organisations and approximately 8 150 sites 

are EMAS-registered worldwide (EMAS, 2014). 
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The International Standards Organisation (ISO) developed the Environmental Management 

System ISO14001 (Glasson et al., 2012, Barrow, 2006). The ISO 14001 is generally compatible 

with EMAS and BS7750, but more user-friendly and easier to understand (Barrow, 2006). The 

ISO14001 standard has taken over BS7550 (Barrow, 2006) which resulted in the withdrawal of 

BS7550 in 1996 (Edwards, 2004). There is a range of environmental management systems in 

the world but with over 250 000 certified facilities in about 160 countries since its launch in 1996 

(ISO, 2014), ISO 14001 is the most recognised global international standard for EMS 

(Stapleton et al., 2001). Organisations often use these standards as a guide for developing their 

EMS, which makes them candidates for certification (ISO 14001) or registration (EMAS) 

(González-Benito et al., 2011). 

Both the Code and EMS alluded to standards and characteristics related to environmental 

management. In the investigation the researcher could not find any information in which the 

relationship between the Cyanide Code and the two EMS systems (ISO14001 and EMAS) was 

determined. There appears to be a gap in the literature describing the relationship between the 

two EMSs and the Cyanide Code. As the Cyanide Code is a relative new instrument, few 

articles have been written on the Cyanide Code. 

1.3 Aim of the study 

The aim of the study is to: investigate the relationship between the Cyanide Code and that of 

the EMSs. As the researcher worked extensively with the Cyanide Code in the past, he wanted 

to investigate the relationship between the Cyanide Code and that of EMSs. Furthermore, the 

interested in the research is to understand how the Cyanide Code fits into the bigger picture of 

EMSs. In order to determine this relationship, the characteristics of the Cyanide Code to those 

of the two EMS systems were investigated.  The idea was to enhance the understanding of the 

Cyanide Code so that a better acceptance of the Cyanide Code in the context of environmental 

management can be achieved 

1.4 Research questions 

Based on the context and purpose of this research study, the primary research questions 

addressed by this study are:  

Research question 1 (RQ1): What are the key characteristics of an Environmental 

Management System?   
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Research question 2 (RQ2): How do the characteristics of an Environmental 

Management system relate to the characteristics of the International Cyanide 

Management Code?   

Before the characteristics can be determined, it is important to define the concept of 

characteristics to be used to answer the two research questions. For the purpose of this study, 

the Merriam-Webster’s on-line dictionary (Characteristic, Updated 2013) definition will be used:  

a characteristic is “a distinguishing trait, quality or property”. In order to determine these 

characteristics, two research methodologies were followed and are discussed in the next 

section.  

1.5 Outline of the study 

This dissertation consists of five chapters as shown in Figure 1 

 

Figure 1:  Sequence of the dissertation 

Chapter 1 is the introduction to the study and provides a general description of the EMS and 

the Cyanide Code. Chapter 2 explains the methodology and methods used to collect the data in 

order to answer the two research questions.  In Chapter 3 the literature study for determining 

the characteristics of EMS and the Cyanide Code is presented.  Chapter 4 outlines the analysis 

of the data obtained from research participants’’ and Chapter 5 concludes the study.  
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CHAPTER 2: RESEARCH METHODOLOGY AND METHODS 

2.1 Introduction 

According to Olivier (2004) research is an investigation that uses a systematic process to 

discover facts and knowledge that can be relied upon. Silverman (2005) also noted that there 

are no right or wrong methods: there are only methods that are appropriate to the research 

topic. This chapter describes the research methodology and research methods of data 

collection and analysis to answer the two research questions. 

2.2 Research methodology, research method and data collection  

According to (Welman et al., 2005) research methodology considers and clarifies the reasoning 

behind research methods and techniques. The research question dictates the research design, 

methodology and certain combinations of research methods, each of which involves different 

activities, procedures and techniques (Greetham, 2009, Giampietro et al., 2004, Layder, 2013). 

The researcher believed that the research methodology, methods and strategy that were 

selected are the most adequate and suitable for investigating the two research questions.  
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Figure 2: Flow diagram of the Research Methodology  

Figure 2 explains the research methodology that was followed to answer the two research 

questions. The methodology used to answer the first research question was a literature study.  

RQ1: What are the key characteristics of an Environmental Management System?   

A literature study is also known as secondary data collection (Tustin et al., 2005).  Secondary 

data is defined as “existing data that can be used in solving the problem in question” (Tustin et 

al., 2005). The collection and application of secondary data is also known as desk research 

(Tustin et al., 2005).  Data was collected from books obtained from the North West Universities 

library, conference papers obtained from appropriate web sites, journal articles obtained from 

Google scholar and from utilising LibGuides from the North-West University library. From these 

sources, an EMS framework was developed and described in Chapter 3 (literature review). 

In order to answer the second research question, the characteristics of the Cyanide Code were 

determined first before they were related to the characteristics of the EMSs.  

RQ2:  How do the characteristics of an Environmental Management System relate to the 

characteristics of the International Cyanide Management Code?   
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The methodology followed to obtain the characteristics of the Cyanide Code consisted of two 

steps. The first step was a literature study (secondary data) on the Cyanide Code 

characteristics. These data were obtained from the ICMI website and related articles obtained 

from Google Scholar. 

The second step utilised primary data collection. Primary data are defined as “original data 

collected by the researcher for the purpose of his or her own study (Welman et al., 2005: 149).  

When primary research is required to achieve the research objective the researcher needs to 

decide on the most appropriate research approach (Tustin, 2006). The research approach used 

was qualitative. Qualitative research can be described as an approach rather than a particular 

design or technique  (Welman et al., 2005).  A survey method was followed using a 

questionnaire to collect the data. A link to the questionnaire was e-mailed to a preselected 

group of participants’’. The data obtained from the questionnaire answers were then used to 

enrich the data obtained from the literature study done in step 1 on the Cyanide Code. A 

Cyanide Code characteristic framework was then developed from the combined data (see 

Chapter 4).The framework for the EMS and the framework for the Cyanide Code were then 

compared to determine the relationship (see Chapter 5).  

2.3 Qualitative approach to research  

The reason why a qualitative approach was used is that a small selected group of participants’’ 

that could best shed light on the subject under investigation was chosen (Leedy and Ormrod, 

2005). Furthermore, qualitative research aims to get a better understanding through first-hand 

experience, truthful reporting, and actual human interaction (Welman et al., 2005).The 

participants’’ were selected because they had first-hand knowledge and experience of the 

Cyanide Code.  Furthermore, the objective was to understand how the participants’’ perceived 

(Leedy and Ormrod, 1998) the implementation of the Cyanide Code, and how their experience  

influenced their behaviour (Leedy and Ormrod, 2005, SAGE, 2008). Taking sampling in 

qualitative research is a way of managing diversity so that variations and variety in the study 

can be captured in the observation as far as possible (Flick, 2007).  

2.4 Data collection and analysis methods 

A survey questionnaire was e-mailing to a group of preselected participants’’. Although survey 

sampling is mostly used in quantitative research, it is not uncommon to find survey sampling 

used in qualitative research (Layder, 2013). It all depends on the research question and the 

type of data required in answering the research question. Another reason way I opted for a 

survey questionnaire is that, according to Layder (2013: 101), it is not always appropriate to use 

probability sampling for a survey for the research project chosen. His arguments are firstly that 
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the sample might not include a sufficient large number of sample units. Secondly, there might 

be a lack of information to be studied and thirdly, it might prove difficult to contract a sample 

through conventional probability sampling techniques 

2.5 Participant selection 

If the focus of interest is on a particular case, event or site, or involves a specific group of 

people, then it could be fitting to use a sample intentionally chosen for strategic purposes 

(Layder, 2013, Leedy and Ormrod, 2005). If this is the case, the most relevant type of sample to 

be used is one that is purposive chosen (Layder, 2013, Leedy and Ormrod, 2005). In this case 

the mine and the participants’’ were purposively selected as the sample population. Selection of 

research participants’’ is pertinent to the research question (Layder, 2013), Furthermore, it is 

important that the criteria of the selection of participants’ are identified in line with the 

information required to answer the research question (Layder, 2013). The participants’ for this 

dissertation were chosen due to their experience and knowledge of the Cyanide Code. Other 

criteria used were: access to computers and a good understanding of the English language 

(English is not the first language of most of the employees). From the 138 employees on the 

gold plant only 15 met these criteria.  All the employees that qualified were surveyed.  

Sampling not only focuses on the selection of people to be participants’, but also on the 

selection sites in which such persons can be expected to be found (Flick, 2007). The site 

selected was a Gold Mine, which was initially certified as being in full compliance to the 

Cyanide Code in 2008 and subsequently recertified in 2011 and 2014. Again, this selection was 

not random, but purposively out of a population of gold mines that use cyanide as a means of 

extracting gold.  

2.6 Questionnaire design 

The questionnaire consisted of three Sections A, B and C as shown in Figure 3 (see full 

questionnaire Appendix A). The first section, Section A, consisted of questions related to the 

Cyanide Code and in particular to explore a respondent’s opinion about Code goals, 

management responsibilities, operational processes and emergency response activities. The 

second section, Section B, consisted of open-ended questions relating to participants’ opinions 

about the Code’s contribution towards EMS. The last section, Section C, requested 

demographic information from the participants’, such as work experience, tenure, job level and 

area of responsibility.  
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Figure 3: Questionnaire design 

There were nine questions (Q1-Q9) in Section A which included priority rating, rank-order, open 

ended, Likert scale and multiple choice questions. Priority rating (e.g. Q1) utilised free text 

fields where respondents could capture their opinion in an order of priority according to their 

opinion. The rank order questions (e.g. Q2, Q4) used a rank-order scale which is a comparative 

scale whereby participants’ are expected to measure one item against another (Tustin et al., 

2005). Open-ended questions ensured that respondents could share additional comments in a 

free text field. Rating scales were developed by Rensis Likert in 1930 and are commonly 

referred to as the Likert scales (Leedy and Ormrod, 2005). Likert-type scales can be used in a 

variety of ways and a researcher is by no means bound to one method (Tustin et al., 2005). 

Seven point scales, varying from agree strongly that leads to a favourable statement to strong 

disagreement pointing to an unfavourable statement was used. The seventh point included was 

“cannot judge”, where the respondent either did not know or could not decide. The multiple 

choice questions (e.g. Q7, Q8, and Q9) allowed respondents to exercise choice and their 

preference between two alternatives.    
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Section B consisted of two open ended questions. Q10 explored what respondents regarded as 

important Cyanide Code contributions to environmental management. Q11 enabled 

respondents to capture any additional information over and above the feedback provided 

already.  

Section C consisted of five questions (Q12-Q17) associated with the demographics of the 

participants’. These questions discovered the job level which respondents were allocated to i.e. 

(1) operational, (2) maintenance or (3) technical. In addition, working experience related to gold 

mining, and in particular experience related to cyanide management and Cyanide Code audits, 

were considered.  

The questionnaire was captured on SurveyMonkey (Surveymonkey, 2014) and a web link to the 

questionnaire was emailed to research participants’. Software packages are commonly used in 

qualitative and quantitative information gathering (Marshall and Rossman, 2011). Most 

packages are able to analyse the data received.  

2.7 Confidentiality and anonymity 

Informed consent needs to be backed up by a guarantee of confidentiality and anonymity for 

participants’ (Layder, 2013). The ethical considerations of importance are to obtain consent 

from  the participants’ and inform the participants’ about their rights to privacy and protection 

from harm (Leedy and Ormrod, 1998). There is no hard or fast rule to guide qualitative 

researchers as far as ethics are concerned. I attempted to identify all possible violations of 

ethical standards to ensure that taking part in the study all information obtained would be in 

confidence and no harm would come to the participants’ (Myers and Avison, 2002). This was 

explained to the participants’ and noted on the introduction section of the questionnaire (see 

Appendix B). By completing the survey questionnaire the participants’ gave consent for their 

information to be used in this dissertation.  

2.8 Validity of research 

The reason for selecting this gold mine was firstly, that the gold mine had been certified as 

being fully compliant with the Cyanide Code in 2008 and subsequently recertified as being fully 

compliant in 2011 and 2014. Secondly, the gold mine and the participants’ were purposively 

selected for their experience and knowledge of the Cyanide Code and, as a result, for their 

contribution in obtaining the certifications.   

In order to ensure the internal validity of data (Leedy and Ormrod, 2005), Precautions were 

taken to eliminate the lack of participation by the participants’. A meeting was held with the 
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group of research participants’ to explain the process of how to complete the questionnaire, 

Participants’ commitment was obtained to fill in the questionnaire in the correct manner and 

within the time limit given. Only information on the method of completing the questionnaire and 

not on the content of the questions was conveyed to the participants’. Additionally, all e-mail 

addresses were confirmed during this meeting. The response rate obtained for completing the 

questionnaire was 93%.  

2.9 Limitations of the study 

The Cyanide Code was developed for manufacture, transport, and use of Cyanide in the 

production of gold. This dissertation did not include the manufacturing or transport of cyanide. 

The focus was on the use of cyanide in a metallurgical operation at a gold mine in South Africa. 

There may be different characteristics obtained for the manufacturing and transport 

requirement of the Cyanide Code that could enhance the outcome of this dissertation. A single 

gold mine using a preselected group of participants’ was selected for this study. Study of more 

gold mines and industries other than gold mines must be considered if the findings have to be 

generalised. 

2.10 Summary  

The research methodology and data collection methods were the main focus of this chapter.  

The chapter discussed research methods and methodologies and provided a comparison of the 

characteristics of research approaches. For the purpose of this study, a qualitative approach 

was used, with a questionnaire link that was sent to research participants’ by e-mail to collect 

the information. The process that was followed focused on purposive sample selection of the 

research participants’. The reasoning for selecting a single gold mine was discussed, and the 

research participation selection was described.   

The next chapter is a literature review in order to obtain information to summarise the body of 

knowledge of the EMS and Cyanide Code.  
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CHAPTER 3: CHARACTERISTICS OF AN EMS AND ICMC 

OBTAINED FROM THE LITERATURE. 

3.1 Introduction to EMS 

Many of the most serious environmental impacts that resulted from development projects have 

arisen not because the projects were badly designed, nor badly implemented, but that they 

were poorly managed (Andre et al., 2004). There is increasing pressure on organisations, from 

a public and regulatory perspective, to engage in environmental management initiatives with a 

view to maintaining and improving the quality of the environment and to protect human health 

(Haider, 2011, Zorpas, 2010).  

For many organisations the first step in controlling their environmental impact, is the 

undertaking of voluntarily initiatives or programs, to reduce their negative impact on the 

environment (González-Benito et al., 2011). Such a voluntary initiative is often the introduction 

of an EMS (Nawrocka and Parker, 2009), or in the case of gold mines, it could include the 

Cyanide Code. In essence, an EMS allows an organisation to evaluate environmental 

performance against policy, objectives, and performance targets while seeking performance 

improvements where appropriate (Melnyk et al., 2003). 

Governments have an interest in efficient regulatory mechanisms and there is hope that EMSs 

(Nawrocka and Parker, 2009) and the Cyanide Code can facilitate this. According to Johnstone 

and Labonneb (2009) environmental management systems can reduce the probability of 

unintentional non-compliance of the regulations. Furthermore, they argue that environmental 

management systems can assist managers to identify and implement the most cost-effective 

means of meeting their environmental objectives that will allow for improved performance, 

whether they are induced by regulation or not. Lastly, they believe environmental management 

systems can achieve these objectives by generating information about both regulatory 

requirements and internal environmental practices.  

The purpose of this chapter is firstly, to obtain the key characteristics of an EMS from the 

literature in order to answer the first research question. Secondly, the chapter introduces the 

development of Cyanide Code characteristics obtained from the literature as described in 

section 2.2, Figure 2, step 1.  
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3.1.1 Characteristics of Environmental Management Systems 

An EMS has unique requirements that form part of the overall Environmental Management 

Programme of an organisation. In this section, the answer to the first research question is 

discussed.  

RQ1: What are the key characteristics of an Environmental Management System?   

From the literature, typical EMS activities were captured in an EXCEL worksheet (see Table 30 

Appendix B). An open coding process (Leedy and Ormrod, 1998) was used to divide the data 

into segments and then to examined the data for commonalities that reflect categories or 

themes (Leedy and Ormrod, 1998). Through the analysis and coding process, six themes 

emerged, as shown in. The six themes that emerged were Goals, Management, Operations, 

Stakeholder, Continuous improvements and Audit. After the themes were identified and 

defined, the data were examined for properties and specific attributes (typical activities) that 

described each category (Leedy and Ormrod, 1998). Typical characteristics were defined, 

collated and assigned to a theme from which an EMS framework document was developed 

(see Table 31, Appendix B). The EMS framework document was used to develop an EMS 

theme and characteristic framework in order to create a visual representation of the themes and 

characteristics (Figure 4).  
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Figure 4: EMS theme and characteristic framework 

Figure 4 shows the themes on the top of each section and the characteristics are shown below 

each theme in a dedicated subsection. 

Goals inform management responsibilities of what must be done. Management responsibilities 

notify the operations of how things must be done. The outcomes of operations then relate to the 

expectations of stakeholders. Continuous improvement then closes the cycle with corrective 

action from incident or lessons learned, and where gaps may exist and in doing so, enhances 

the performance of the EMS. Auditing is applicable to all elements of the visual representation 

and done internally, usually by the organisation itself and then verified by external auditors over 

a predetermined period. Internal auditing is interrelated with external auditing by supporting 

continuous improvement of the EMS. Each theme and characteristic was defined for better 

understanding (see Table 31 Appendix B). 

From the six themes that emerged the first theme were environmental Goals for the 

organisations. Organisations have to set specific goals and objectives with regard to 

environmental management as part of their organisational prerogatives and the business case 

for “doing” environmental management. It is important that management does not consider 

EMS as a way to gain outsider approval, but rather that EMS is a way in which the organisation 

can make a significant contribution to the environment by reducing its environmental impact. 
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From this theme three characteristic were developed. The first characteristic was purpose. 

Purpose is the aspirational element of EMS and the business case for implementing it. The next 

characteristic developed from this theme was mission. Mission is the delivery mechanisms of 

the purpose and guides what must be considered in order to implement the purpose and 

aspiration. Tactical plan was the last characteristic developed under Goals. Tactical plan is a 

specific plan and actions required, delivering on the purpose and aspiration. 

The second theme that emerged was management. Environmental management is a line 

management function and responsibility should be driven, overseen and guided from that 

perspective. There were six characteristics obtained from this theme. The first characteristic 

was policy. Policy setting is the accountability of line management and must be relevant to the 

activities and commitments, and must be integrated into the action of management.  The 

second characteristic was planning. Organisations must plan for environmental management 

implementation, execution and integration into the organisation’s way of working. Specific 

activities and focus areas must be integrated into such a plan. The third characteristic was 

performance objectives and targets. In order to measure an environmental management plan, 

specific business performance outcomes and benchmarks must be established and defined. 

These targets must be aligned to the organisational environmental management goals and 

objectives. The fourth characteristic developed under this theme was operating model. 

Operating model is the means by which the organisation implements environmental 

management. Operating model also talks to the design of organisational structures, roles and 

responsibilities of employees, including employee performance management, and the 

technologies required in order to enable the organisations to deliver on its environmental 

management goals. The fifth characteristic was commitment to environmental management 

required to ensure that the organisation applies policy, buys into and execute environmental 

processes and delivers on the organisation’s aspiration around environmental management. 

The last characteristic was communication. Internal and external communication are required to 

create visibility around environmental management, to share successes and highlight issues 

The third theme that emerged from the literature was Operations. Environmental processes and 

procedures are required to execute the environmental management plan and guide activity 

towards achieving and delivering defined outcomes. There were five characteristics for this 

theme. The first characteristic developed was process. Environmental management processes 

consisting of specific activities, inputs and outputs, are defined in order to deliver environmental 

management outcomes. Processes guide steps to be executed and followed by employees and 

integrate environmental management activity into the way employees work and operate. The 

second characteristic was implementation.  Strong focus must be given to implementation of 



17 

environmental management plans to ensure translation of vision and aspiration into actual 

execution. The third character was monitoring. In order to understand how an organisation is 

performing against set targets, implementation outputs must be monitored and measured 

against defined benchmarks, performance measures and organisational goals. The fourth 

characteristic was record keeping. Record keeping is a key requirement of environmental 

management from two perspectives:  (i) monitoring procedures and results must be noted to be 

managed if any measure moves outside of tolerance levels and (ii) lessons learnt must be 

recorded in order to optimise processes and learn from failures. The final characteristic under 

this theme is training.  Environmental management training ensures that the principles are 

understood, that work practices are aligned and that environmental knowledge is shared. These 

characteristics are all supported by operational activities that keep the EMS functioning. 

The fourth theme that emerged was stakeholders. Stakeholders can make or break an 

aspiration and in this instance multiple internal and external stakeholders must be managed in 

order to achieve overarching outcomes. There were three characteristics developed from this 

theme. Employees are key stakeholders of an organisation’s environmental management plan 

and must buy into the organisation’s aspiration in this regard. The second characteristic was 

external parties. Multiple external parties interacting with the organisation are stakeholders that 

must be managed w.r.t. environmental management practices. The third characteristic under 

the theme stakeholder was suppliers. Suppliers often interact with organisations w.r.t. 

environmental management and common practices between the two must be integrated at a 

holistic level as far as environmental management is concerned. The next characteristic that 

emerged was customers. Customer perception of how well an organisation looks after the 

environment plays a key role as far as consumer behaviour and its affiliation with the 

organisation is concerned. Contractors were the last characteristic developed under this theme.  

Contractors and sub-contractors often work on-site in the organisation or add value through 

outsourced projects. All contractors must comply with and contribute to the organisation’s 

environmental aspiration. All of these stakeholders have an interest in the success of the 

operation.  

The fifth theme that emerged was continuous improvement. Continuous improvement is a 

concept underlying a management system and may be achieved through multiple mechanisms 

such as the plan-do-check-act cycle. The characteristic developed from this theme is 

continuous improvement. Once a system – in this instance environmental management system 

has been implemented and a baseline created, the focus must be on continuous improvement 

in order to “get better at it” and achieve targets set. No system is static and continuous 
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improvement allows the closure of gaps and improving on incidents that happened or could 

have happened.  

The final theme was auditing from where the characteristics of internal and external audit were 

developed. Auditing, whether it is internal or external, verifies how an organisation is doing 

w.r.t. achieving their environmental management objectives. It also provides output around 

potential gaps that may be attended to in order to improve the system. It is necessary to do 

auditing to verify and continue improving the EMS. In Figure 4 a visual presentation of the 

themes and characteristics are presented.  

The second objective of this chapter is to provide an overview of the Cyanide Code. The 

Cyanide Code consists of standards and principles that govern the implementation of the 

Cyanide Code. In the next section of this chapter these standards and principles used to 

develop the Characteristics framework for the Code (see Chapter 4), are discussed. 

3.2 The Cyanide Code for gold mining operations 

3.2.1 Introduction 

In May 2000, 40 stakeholders that represented gold mining companies, producers of cyanide, 

various governments and intergovernmental agencies, non-governmental organisations 

(“NGOs”), and the World Bank met to establish groundwork for managing cyanide used in gold 

mining  (Green, 2005).  Technical consultants were invited to a workshop at the United Nations 

Environmental Program (UNEP) headquarters in Paris to discuss what could be done to 

improve the management of cyanide in gold mining operations (Green, 2005). A multi-

stakeholder steering committee under the guidance of the UNEP and the then International 

Council on Metals and the Environment (ICME) (ICMI, 2009a) developed the "International 

Cyanide Management Cyanide Code For the Manufacture, Transport, and Use of Cyanide 

In the Production of Gold" (Green and Bateman, 2006, ICMI, 2009b).  

In 2002, the steering committee reached consensus on nine 

nine principles and 31 standards of practice dealing with cyanide production and transportation, 

handling and storage, operations, decommissioning, worker safety, emergency response, 

training, and dialogue with stakeholders and the public (Green, 2005). These principles and 

standards consist of 128 questions that an operation must comply with before it can be certified 

as being compliant to the Cyanide Code (see Appendix C). 

Furthermore, the Cyanide Code focused exclusively on the safe management of cyanide 

produced, transported, and used for the gold mining industry (Green and Bateman, 2006, ICMI, 
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2009a). The Cyanide Code is not intended to address all safety or environmental problems that 

may be present at gold mining operations (Green and Bateman, 2006, ICMI, 2009a) as the 

Cyanide Code is only concerned with the metallurgical plant where cyanide is utilised. Lastly, 

the Cyanide Code is not developed to address issues involving long-term closure and 

rehabilitation of mining operations (ICMI, 2009a). A further intention of the Cyanide Code is to 

ensure the public and regulators that operations which are compliant with the Cyanide Code, 

have significantly limited the potential that their cyanide use will adversely impact human health 

or the environment (ICMI, 2009a). 

3.2.2 Cyanide Code characteristics 

This section explains the Cyanide Code characteristics obtained from the literature as depicted 

by Figure 2 step 1 in Section 2.2.  

The same method that was used to create an EMS theme and characteristic framework was 

used to develop a theme and characteristic framework for the Cyanide Code, (see section 

3.1.1). The Cyanide Code literature was obtained from the ICMI website which formed the main 

source of information (see Table 12 Appendix C, ICMI principles and standards) together with 

related studies and papers. The data were examined for properties, specific attributes (typical 

activities) that described each category (Leedy and Ormrod, 1998). From this a work 

breakdown sheet was developed (see Table 33, Appendix D). From this breakdown sheet 

typical activities were collated and assigned to similar themes and characteristics as those of 

the EMS. If the data did not coincide with the themes and characteristics, a new themes and 

characteristics were created. From these themes and characteristics, a Cyanide Code 

framework document was developed (see Table 34, Appendix D). The detailed data elements 

from the literature behind each theme and sub-theme shown in Figure 5 are obtained from 

Table 34. In order to ensure a better and common understanding, each theme was described, 

using a definition that is applicable to the Cyanide Code (see Table 34 Appendix D). Each 

characteristic is then defined in the description column of the table. This Cyanide Code 

characteristic framework document was used to develop a Cyanide Code theme and 

characteristic framework in order to create a visual representation of the themes and 

characteristics (see Figure 5). 

In Figure 5 the themes are shown at the top of each section and the characteristics are shown 

under each theme in a dedicated subsection. This framework is then used together with the 

participant input from the questionnaire to create an enriched Cyanide Code Characteristic 

framework.  
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Figure 5: Cyanide Code theme and characteristic framework from the literature 

From the literature study done on the Cyanide Code, seven themes emerged as discussed 

below. 

Theme 1: Goals  

Implementing the Cyanide Code in a way in which the organisation can make a significant 

contribution to the environment by reducing the impact that cyanide has on the environment. 

The characteristics that were developed from this theme are purpose and tactical plan. The 

purpose points to the aspirational element of Cyanide management and the business case for 

implementing it. The tactical plan relates to specific plans and actions required to deliver on the 

purpose and aspiration. 

Theme 2: Management 

Cyanide management is line management accountability and must be driven, overseen and 

guided from that perspective. There were seven characteristics obtained from this theme. (1) 

Policy is the accountability of line management and must be relevant to the activities and 

commitments, as well as integrated into the action of management. (2) Planning requires 

organisations to plan for Cyanide Code implementation, execution and integration into the 

organisation’s way of working. Specific activities and focus areas must be integrated into such a 
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plan. (3) Performance and objective targets: in order to measure a Cyanide management plan, 

specific business performance outcomes and benchmarks must be established and defined. 

These targets must be aligned to the organisational environmental management goals and 

objectives. (4) Operating model: an enabler of Cyanide management in an organisation is the 

model by which the organisation implements environmental management. (5) Facility specialist 

design is the requirement to design a safe facility, transfer, storage and containment of cyanide, 

a significant requirement towards achieving environmental management, employee health and 

safety. (6) Commitment is required to ensure that the organisation apply policy, buy into and 

execute environmental processes and deliver on the organisation’s aspiration around 

environmental management. (7) Communication: internal and external communication is 

required to create visibility around cyanide management, to share successes and highlight 

issues. These characteristics are all supported by management responsibilities.  

Theme 3: Operations 

Environmental processes and procedures are required to execute the Cyanide management 

plan and guide activity towards achieving and delivering a defined outcome. The characteristics 

that were developed from this theme were: (1) Process: cyanide management processes 

consisting of specific activities, inputs and outputs are defined in order to deliver environmental 

management outcomes. Processes guide steps to be executed and followed by employees and 

integrate environmental management activity into the way employees work and operate. (2)  

Implementation: strong focus must be on the implementation of Cyanide management plans to 

ensure translation of vision and aspiration into actual execution. (3) Monitoring: in order to 

understand how an organisation is performing against set targets, implementation outputs must 

be monitored and measured against defined benchmarks, performance measures and 

organisational goals. (4) Record keeping is a key requirement of Cyanide management from 

two perspectives:  (i) monitoring procedures and results must be noted to be managed if any 

measure moves outside of tolerance levels and (ii) lessons learnt must be recorded in order to 

optimise processes and learn from failures. (5) Health and safety: the impacts of Cyanide on 

the environment and people are severe; over and above the commercial impact for the 

operation. Health and safety plans and responses, compliance to the procedures’ visibility and 

management of knowledge around these, are vital pillars for optimal management of cyanide. 

(6) Training ensures that the principles are understood, that work practices are aligned and that 

knowledge is shared. These characteristics are all supported by operational activities that keep 

the management of cyanide functional. 
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Theme 4: Stakeholders 

Stakeholders can make or break an aspiration and in this instance, multiple internal and 

external stakeholders must be managed in order to achieve overarching outcomes . The 

characteristics that were developed from this theme were: (1) Employees: Employees are key 

stakeholders of an organisation’s environmental management plan and must buy into the 

organisation’s aspiration in this regard; (2) External parties, multiple external parties interacting 

with the organisation are stakeholders that must be managed w.r.t. environmental management 

practices. Other external parties that interact with the organisation are suppliers: (3) Suppliers 

often interact with organisations w.r.t. environmental management and common practices 

between the two must be integrated at a holistic level as far as environmental management is 

concerned; (4) Contractors and sub-contractors often work on-site in the organisation or add 

value through outsourced projects. All contractors must comply with and contribute to the 

organisation’s environmental aspiration. All of these stakeholders have an interest in the 

success of the operation.  

Theme 5: Contracts  

Contracts are guarantees given to the end user to ensure safe manufacturing, supply and 

transport of cyanide. From the contract, three distinct characteristics were obtained (1) 

Manufactures of cyanide are required to be certified by the ICMI as being compliant to the 

Cyanide Code before a gold mine can use the cyanide from that supplier. (2) Independent 

suppliers must provide guarantees of safe handling and transport of cyanide to the end user by 

means of a contract.  (3) Transporters: independent transporters are often used by the 

manufacture or independent supplier. The transporter of cyanide to the end user is required to 

be ICMI compliant before a gold mine can be certified as being compliant. The transporter is 

required to supply guarantees by means of a contract with the gold mine. 

Theme 6: Continuous improvement 

The characteristic developed from this theme was (1) Enhancement of continuous 

improvement. This is a concept underlying a management system and may be achieved 

through multiple mechanisms such as the plan-do-check-act cycle. No system is static and 

continuous improvement allows the closure of gaps and improving on incidents that happened 

or could have happened.   
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Theme 7: Auditing 

Audit verifies how an organisation is doing w.r.t. achieving their environmental management 

objectives. It also provides output around potential gaps that may be attended to in order to 

improve the system. The characteristic of inspections, points to formal assessment as a 

mechanism to establish how well the organisation is doing w.r.t. their Cyanide Code 

compliance. Inspections vary in frequency from daily, weekly to monthly, depending on the 

application. By using an inspection checklist, early warning of potential non-compliance or crisis 

issues may be highlighted. External audits are required to verify environmental management 

compliance against an agreed baseline or legislation.   

The next section describes the data obtained from the participants’’ questionnaire. The decision 

was made decided to report on Section C of the questionnaire first in order to show what the 

background and experience of the research participants’ are.  The order of the questionnaire 

was designed in such a manner that the demographics of the participants’ were asked in 

Section C of the questionnaire. 

3.3 Summary 

In this chapter the main focus was to develop a characteristics framework for an EMS from data 

obtained from the literature. Thereafter, the chapter introduced the Cyanide Code and 

discussed the principles and standards of the Cyanide Code. The final section of the chapter 

presented the development of a Cyanide Code characteristics framework from data obtained 

from the literature. 

The next chapter describes the data collected from a selected group of participants’ used to 

enrich the Cyanide Code characteristic framework obtained from the literature.  
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CHAPTER 4: DATA ANALYSIS  

4.1 Introduction 

The purpose of this chapter is to develop an enriched Cyanide Code characteristic framework 

as shown in steps one and two of Figure 2, Section 2.2.  

Firstly, a questionnaire was developed for pre-selected research participants’ to participate in 

the survey. After the research participants’ had contributed to the survey, the data collected 

were analysed and then used to enrich the Cyanide Code characteristic framework developed 

initially in order to create a new, enriched Cyanide Code characteristic framework.  

4.2 Research questionnaire  

The research questionnaire described in Section 2.5 (Figure 3) was designed according to 

three sections: (1) Cyanide Code related questions, (2) open ended questions regarding the 

Cyanide Code and (3) demographics and experience of the research participants’. The full 

questionnaire can be referenced in Appendix A. 

4.3 Experience and demographics of the participants’ 

Section 4.2 of this chapter discusses the demographics of the research participants’. The 

decision was made to explain the demographics of the participants’ first although it was only 

asked last in the questionnaire, (Q16- Q17), as it just made more logical sense. It is important 

to highlight the background and experience of the participants’ so that the answers to the 

questions are better understood. Participants’ were selected according to the criteria explained 

in section 2.5. It must be emphasised that English is not the first language of most of the 

participants’. Access to a computer and e-mail is limited to foreman, senior management and 

supervisory levels. Of the 15 participants’ that qualified according to these criteria, 14 

completed the questionnaire.  
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Figure 6: Demographic questions to participants’ 

Figure 6 highlights the six demographic questions (Q12 –Q17) asked in relation to the research 

participants’’ work profile and experience.  

Question 12 was used to determine the occupational (supervisory) levels of the participants’. 

The mine uses a Paterson scale job grading starting at A4 level, which is the lowest level, up to 

F1 (Vice president)  which is the highest grading of the mine. The survey was done from levels 

B4 to E2 (see Table 36 Appendix E). Question 13 relates to the responsibility area of each 

participant. The metallurgical plant has three (3) sections i.e. maintenance, operational and 

technical staff. Table 11 includes the section in which each participant is employed. This relates 

to the function they have within the plant. There were three (3) participants’ from the 

operational, five (5) from the maintenance and four (4) from the technical functions. The plant 

manager and senior manager metallurgy cover all three (3) functions.  

Question 14 of the questionnaire required the participants’ to indicate their work experience in 

years by selecting from periods provided. From this data, it can be noted that the participants’ 
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(Open ended)

Q1:  Participant  rating on Cyanide 

Code goals 

(priority rating)

Q15 :  Cyanide Code experience

Q16 : time spent on cyanide Code and 

general environmental

Q16 : time spent on cyanide Code and 

general environmental
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were highly experienced in the operations. Question 15 required the participants’ to relay their 

experience regarding the Cyanide Code. 

Table 1: Participant work experience and Cyanide Code experience 

Nr of 
Responses 

How many years have you been 
working in the metallurgical gold 

mining industry 

How many years have you been involved with 
the ICMC Cyanide Code 

 
3-4 years More than 5 years 2-3 years 3-4 year 

More than 5 
years 

1 
 

x   x 

2 x  X   

3 
 

X   x 

4 
 

X  x  

5 
 

X   x 

6 
 

X   x 

7 
 

X   x 

8 
 

X   x 

9 x   x  

10 
 

X   x 

11 
 

X   x 

12 
 

X   x 

13 
 

X   x 

14 

 

X   x 

The same scale was used as in question 14. The plant was first certified as being fully 

compliant in 2008. Participants’ that had more than five years’ experience of the Cyanide Code 

had been there since the adoption of the Cyanide Code. The experience of the participant 

related to the Cyanide Code enhances the validity of the research. 

Question 16 required the participant to indicate how many hours they spent per month on 

environmental management issues and how many hours per month they spent on Cyanide 

Code issues. The data from this question can be seen in Table 38 Appendix E. However, this 

question has limited relevance to the obtaining of the characteristics of the Cyanide Code as it 

was only an exploratory question to show their involvement and experience.  

Question 17 asked the respondent to give an indication of how many audits and midterm audits 

they were involved in. The average number of audits in which the participants’ were involved in, 

was 3.7. It was noted from the data that most of the Senior Managers and Superintendents 

were involved in a higher number. This can be attributed to the fact that most of their midterm 

audits were not full audits and were done through inspection, as required by the Cyanide Code 
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(See Table 37, Appendix E). The high average of audits that the participants’ were involved in 

is an indication of the experience that the participants’ had of the Cyanide Code. This in turn will 

enhance the validity of the feedback. 

4.4 Cyanide Code questions 

Nine questions were introduced in order to establish the research participants’’ understanding 

regarding concepts discussed in this study, namely the characteristics of the Cyanide Code. 

The first section was divided into the nine questions and sub-questions as shown in Figure 7 

below. Figure 7 indicates the themes of the nine questions asked to the participants’. These 

themes were used to obtain the characteristics of the Cyanide Code.  
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Figure 7: Section A Cyanide Code Questions 

In the following sections, the results shared by research participants’ for Section A of the 

Questionnaire, are presented. 

4.4.1 Goals of the Cyanide Code 

To determine the participants’’ perception of the goals of the Cyanide Code the question asked 

was: 

Q1:  What would you regard as the top five priorities of the ICMC? 

The participants’ each gave five goals as to what they would regard the priorities of the Cyanide 

Code. Open coding (Marshall and Rossman, 2011) was used to group similar themes and 

marked them in different colours to illustrate common themes that emerged (see Appendix E). 

The related themes were grouped together to establish a common goal. For each goal, a 

descriptive sentence was formulated. The number of common themes given by the participant 

were then used to rate the priority. The criterion used to rate between high, medium and low 

priorities was that if the outcome was 71.4% or more (10 and more respondents) it would be 
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regarded as high priority. If the percentage was between 71.4% and 35.7% (between five and 

nine respondents) it was regarded it as medium priority. If the percentage was below 35.7% 

(four and less respondents) it was regarded this as a low priority. Table 4 indicates the 

participants’ view of the highest priority goal of the Cyanide Code.  

Table 2: Participants’ priority of the Cyanide Code goals 

Description Number of 
participants’ 

Percentage of 
participants’ rating 

out of 14 
participants’ 

Priority 

Protecting employees in a safe and 
healthy manner to prevent harm 

11 78 6% High 

Protecting the environment and 
minimise the impact on the 
environment 

11 78.6% High 

Training of employees in all aspects of 
cyanide handling and emergency 
preparedness. 

10 71.4% High 

Stakeholder interest and engagement 6 42 8% Medium 

Continuous improvement 3 21.4% Low 

Implementing and maintaining 
operational procedures. 

3 21.4% Low 

Implementing change management 
and record keeping 

2 14.3% Low 

From this response, it can be noted that protecting employees from harm in the use of cyanide 

through proper training is a high priority. Training also includes the emergency response 

training that is required in case of a cyanide spill. Another high priority is the protection of the 

environment and minimising the impact that cyanide may have in the case of a cyanide 

incident. The participants’ regarded stakeholder interest and influence as a medium priority. 

Stakeholder influence includes the manufacturers and transporters of cyanide. Continuous 

improvement, implementing and maintaining operational procedure and implementing change 

management have low priorities compared to the other goals, although they are still regarded 

by the participants’ as part of the Cyanide Code goal. 

4.4.2 Management responsibilities 

The second question in Section A consisted of 10 statements that had to be ranked by the 

participants’ in order of priority from 1 to 10, where 1 is the highest priority and 10 the lowest. 

Table 3 to 12 below indicate how the participants’ rated the questions. In Appendix F the 

ranking of each question is presented graphically. The participants’ priority for each question is 

indicated in the table. There were 14 participants’ that rated these questions. The table for each 

question then indicates the number of participants’ and percentage of the three different rating 
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scales. The criterion used for the ranking was that the number of participants’ that ranked the 

question from one to four was regarded as high; ranking the question from five to seven was 

regarded as medium and from eight to ten as low. For example in question 2.1 eight 

participants’ gave the question a rating of between one and four, (high priority) Three 

participants’ rated the question between five and seven (medium priority) and three participants’ 

gave the question a rating of between eight and ten (low priority).   

Q 2.1 Operations management is required to implement the environmental policy as 

defined by top management 

Table 3 indicates the percentage of participants’ that rated this question as high, medium or low 

as per the rating criteria described in 4.2.2 (above). Of the participants’ eight (57.2%) regarded 

the implementation of the policy as an operations (line) manager’s responsibility, three (21.4%) 

participants’ rated it as a medium priority and three (21.4%) as a low priority.  

Table 3: Participants’ rating of operational management 

Q 2.1:  Operation management is required to implement the environmental policy as 
defined by top management. 

Number of responses  

8 3 3 

Priority 

Medium to High 

    
57.2% 

   
 

21.4% 

  

21.4% 

 

Although the Cyanide Code does not require a dedicated policy, it usually piggy backs on the 

environmental policy of the organisation if the organisation has a policy. 

Q 2.2: Ensure cyanide facilities for offloading, handling, storage and dosage are 

constructed in accordance to accepted engineering practices. 

Facilities used for cyanide offloading, handling storage and dosage are a specific compliance 

characteristic of the Cyanide Code. Facilities must have proof that the construction was done 

according to accepted engineering practices for cyanide. An engineer or professional 

engineer’s signature is usually required on the construction drawings. From Table 4 it can be 

noted that the participants’’ rating was evenly spread over the three tiers of priority. Of the 

participants’ five (35.7%) rated this as a high priority, four (28.6%) participants’ as a medium 

priority and five (35.7%) as a low priority. 
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Table 4: Participants’ rating on cyanide facilities 

Q 2.2:  Ensure cyanide facilities for offloading, handling, storage and dosage are 
constructed in accordance to accepted engineering practices. 

Number of responses 

5 4 4 

Priority 

High Medium Low 

35.7% 28.6% 35.7% 

The rating indicated in Table 4 shows how evenly spread the rating was. The overall response 

indicated that this requirement can be considered of a medium important. Constructions of 

cyanide facilities are unique in the sense that they have to be designed specifically to prevent 

cyanide seepage, spillage and containment with failure of equipment.  

Q 2.3: The integration of the ICMC into the organisation’s way of working 

This question interrogated how the participants’ perceive the integration of the Cyanide Code in 

their daily work environment. Different participants’ would have different involvement in 

environmental issues, depending on their type of work and the section they work in. Table 5 

depicts the rating of the participants’. Of the participants’ seven (50%) ranked this question as a 

high priority, while six (42.9%) ranked it as a medium priority and one ranked it as a low priority 

respectively. 

 

 

 

 

  



32 

Table 5: Participants’ rating of the integration of The Cyanide Code 

Q 2.3: The integration of the ICMC into the organisation’s way of working. 

Number of responses  

7 6 1 

Priority 

High  Medium Low 

       50%   
 

        42.9%       7% 

The integration of the Code into the organisational way of working can relate to the commitment 

to the Cyanide Code and other related environmental issues. As noted before, the gold mine 

where this research was done was ICMI certified in 2008 and recertified in 2011 and 2014 as 

being fully compliant to the Cyanide Code. The rating gives an indication of the commitment of 

the employees towards the Cyanide Code.  

Q 2.4: Implement ICMC training programs in order for all employees to know their roles 

and responsibilities. 

Training programs include the safe handling and storage of Cyanide in the operations. From 

Table 6 it can be noted that 11 (78.6%) of the participants’ ranked the question as a high 

priority and three (21.4%) ranked it as a medium priority. Respondents regarded training 

programs on the Cyanide Code as very important.  

Table 6: Participants’ rating of ICMI training programs 

Q 2.4: Implement ICMC training programs in order for all employees to know their roles 
and responsibilities. 

Number of responses 

11 3 

Priority 

High Medium 

78.60% 21.40% 

The great importance that the participants’ place on training coincides with the goal given in 

question 1 section (4.2.1). In this section the participants’ considered training as an important 

goal of the Cyanide Code. Implementing training programs makes this part of the Cyanide 
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Code a practical accomplishment, specific for the roles and responsibilities aimed at safe 

handling and storage of cyanide.  

Q 2.5: Obtain the commitment of other departments in the organisation in participating in 

the ICMC. 

Commitment to participation in the Code refers to how well cross-functional teams work 

together in addressing end to end requirements. From Table 7 it can be noted how each 

participant ranked the question in order of priority. Of the participants’ rating three (21.4%) 

ranked this question as a high priority, seven (50%) of the participants’ ranked this question as 

medium while four (28.6%) indicated a low priority. They indicated that buy-in and commitment 

of other departments in the organisation did not seem to be a major priority.  

Table 7: Participants’ rating of the commitment of other departments of the mine 

Q 2.5:  Obtain the commitment of other departments in the organisation in participating 
in the ICMC. 

Number of responses  

3 7 4 

Priority 

High  Medium Low 

21.4% 50% 28.60% 

According to their rating it can be concluded that the participants’ do not regard the input of 

other departments on the mine as a high priority. The predominately medium rating can be 

viewed that other departments have an input into the Cyanide Code but more in a supporting 

role. The Cyanide Code is more related to the metallurgical plant, and it can therefore be 

assumed that the management of the metallurgical plant is the custodian of the Cyanide Code.   

Q 2.6: Focus on continuous improvement  

It is an important principle of the Cyanide Code (ICMI, 2009a) that the operation should seek 

new and innovative ways to improve the operation by minimising the risk by continuously 

improving the application of the Cyanide Code. In Table 8 it can be noted that seven of the 

participants’ rated the question as a medium priority and five ranked it as a low priority. Only 

two participants’ regarded continuous improvement as a high priority.  
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Table 8: Participants’’ rating of continuous improvement 

Q 2.6: Focus on continuous improvement in order to “get better at it”. 

Number of responses  

2 7 5 

Priority 

High  Medium Low 

 14.3%  50%  35.7% 

This inclination towards a lower priority could be that the gold plant selected for this research 

was certified as compliant in 2008 and recertified again in 2011 and 2014 as being fully 

compliant to the Cyanide Code. Research participants’ may feel complacent and self-assured in 

their attitude towards the Cyanide Code.  

Q 2.7: Integration of environmental cost into business planning 

Budgeting for environmental maintenance and improvements is an important factor to maintain 

environmental integrity. Table 9 depicts how each participant ranked environmental cost 

inclusion in order of priority. Of the participants’ three (21.4%) ranked it as a high priority, six 

(42.8%) of the participants’ indicated it as a medium priority and five (35.7%) indicated a low 

priority.  

Table 9: Participants’ rating of environmental cost 

Q 2.7: Integration of environmental cost into business planning. 

Number of responses  

3 6 5 

Priority 

High  Medium Low 

21.4% 42.8% 35.7% 

Making financial provision is a management function to ensure that the Cyanide Code is 

maintained and continuous improvement takes place. Although the rating is mainly regarded as 

a medium priority, it still carries enough importance that budgets should make provision for 

environmental issues. 
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Q 2.8: Management commitment to ensure that the organisation delivers on the 

organisation’s aspiration around safe cyanide management 

In general, safety in mines is regarded as a high priority and the goal for the mines is to achieve 

zero harm. Due to the hazards of cyanide, safety has a high priority and requires handling with 

the upmost care. Table 10 highlights that 11 (78.6%) participant’s ranked safety as a high 

priority. Of the 11 participant’s eight rated safety as a very high priority one (see graphs 

Appendix F). Further, one participant ranked the priority as medium and two as low.  

Table 10: Participant’s rating of safe cyanide management 

Q 2.8:  Management commitment to ensure that the organisation, deliver on the 
organisation’s aspiration around safe cyanide management. 

Number of responses  

11 1 2 

Priority 

High  Medium Low 

78.6% 7.1% 14.3% 

The management commitment to safety is a very high priority, not only for Cyanide, but for the 

mine as a whole. It can be expected that most of the participant’s would rate the commitment to 

safety as high. The commitment could be as a result of two reasons. Firstly, the success the 

plant has achieved in certification and secondly, the total focuses of the mine on safety in order 

to achieve zero harm. Safety was also highlighted by the participant’s as an important goal 

(refer to question 1 in Section 4.3.1). 

Q 2.9: Plan internal audits according to a prearranged schedule 

Internal audits are not regarded as an important requirement by the participant’s. This can be 

attributed to the Cyanide Code requiring daily inspections instead of internal audits. ICMI audit 

is done every three years by an external auditor. Table 11 depicts that only one participant 

ranked the question as a high priority, one as a medium priority, while 12 ranked it as low.  
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Table 11: Participant’s rating of planned internal audits 

Q 2.9: Plan internal audits according to a prearranged schedule. 

Number of responses  

1 1 12 

Priority 

High  Medium Low 

7.1% 7.1% 85.8% 

This question could have been interpreted in two ways. Firstly, that internal audits are being 

done, but not on a prearranged schedule or secondly, that internal audit is not being done at all. 

The Cyanide Code does not require internal audit as such, but rather regular daily inspection of 

facilities, wildlife mortalities, tailing storage facilities (TSF) inspection, and recording of any 

issues, etc. It can be concluded from the participants’’ answers that internal audits are not done 

because they are replaced by daily inspections that are monitored and recorded.  

Q 2.10: Line managers are required to ensure internal and external communication to 

create visibility around cyanide management 

Although internal and external communication is important, it is regarded as a medium priority 

by the participants’ (35.7% positive sentiment). Table 12 reflects that five participants’ ranked 

the question as a high priority, three ranked it as a medium priority and six as low. Because of 

the high and low ratings are very similar it can be concluded that the rating is of a medium 

significant. 

Table 12: Participants’ rating of communication   

Q 2.10:  Line managers are required to ensure internal and external communication to 
create visibility around cyanide management. 

Number of responses  

5 3 6 

Priority 

High  Medium Low 

35.7% 21.4% 42.9% 
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The evaluation of this question may be attributed to the fact that participants’ regarded the 

external communication as not being a line management responsibility. In addition, external 

communication is done by the ICMI (ICMI, 2009a) and through the annual reports of the 

organisation. However, it is the responsibility of line managers to create internal visibility around 

cyanide management by communicating to stakeholders in and around the operations (ICMI, 

2009a). 

The next question was an optional open-ended, question in which the participants’ could add 

any additional information that they believed important, but not covered in the set of questions 

discussed.  

Q3: Any other management responsibilities you regard as important that are not 

included in Question 2.  

Table 13: Additional management responsibilities included by participants’ 

Participants’ 
comments 

Participants’ additional information on 
management responsibilities 

Theme  

1 Management to enforce worker safety when it 
comes to Cyanide 

Safety 

2 Management to ensure worker safety when it 
comes to Cyanide 

Safety 

3 Management need to ensure that ICMI is a system 
driven initiative 

Continuous improvement 

4 Continually review risk/show risk reduction due to 
improved cyanide management and communicate 
benefits to highlight the value to all stakeholders 
and ensure sustainability 

Risk identification Stakeholder involvement 

5 Dedicated personnel to continuously manage and 
maintain all safety and health audit requirements 

Health and Safety 

6 Personal safety awareness Health and Safety  

7 To ensure sustainability of the programs relating to 
the management of cyanide 

Continuous improvement  

For this question seven participants’ added additional information. The themes that emerged 

from their information were safety, health, continuous improvement, risk identification and 

stakeholder involvement. This refers back to question 1 (Section 4.4.1) where the participants’ 

highlighted safety, health and training as important goals of the Cyanide Code.  

4.4.3 Operational responsibilities 

In Question 4 participants’ were asked to rank 10 statements in order of priority from one to ten 

where one is the highest priority and ten the lowest. The question was asked in order to 

establish the priority of the operational importance of the Cyanide Code. The same number of 

respondents as in question 2 was used to determine the priority. 
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Q 4.1: Control operations that can impact on wildlife within the operations area of control  

Cyanide is a very toxic chemical that can have a serious impact on the environment. The 

protection of wildlife in the operational area of the mine is therefore a high priority in the 

Cyanide Code. It is important that the operations control the impact on the environment. (ICMI, 

2009a). From the participants’’ rating it can be concluded that they supported this sentiment of 

the Cyanide Code. Table 14 shows that six participants’ ranked this question as a high priority, 

while five ranked it as a medium priority and three as a low priority. A total of 78.5% of the 

participants’ ranked high and medium. 

Table 14: Participants’ rating of operational control on wildlife impact 

Q 4.1: Control operations that can impact on wildlife within the operations area of 
control. 

Number of responses  

6 5 3 

Priority 

High  Medium Low 

42.80% 35.70% 21.40% 

The participants’ regard the protection of wildlife as an important function of the operations.  

Q 4.2:  Operation control of procedures that describe the standard practices necessary 

for the environmentally sound operation of the facility with the ICMC 

Operational procedures go hand in hand with training and safety. Table 15 reflects that 10 

participants’ indicated a high priority, while two indicated a medium and low priority, 

respectively. 
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Table 15: Participants’ rating of operational control of procedures  

Q 4.2: Operation control of procedures that describe the standard practices necessary 
for the environmentally sound operation of the facility with the ICMC. 

Number of responses  

11 2 2 

Priority 

High Medium Low 

71.1%   14.3% 14.3%  

This again reflects back to section 4.4.1 where the participants’ ranked safety and training as 

important goals of the Cyanide Code. Training on safety handling and usage of cyanide cannot 

be done without proper procedures as indicated by the high rating of respondents.  

Q 4.3: Operational focus on internal cost management 

To maintain the integrity of the Cyanide Code it is important that costs are managed and 

reduced where possible. From the participants’’ rating it can be noted that four participants’ 

ranked the question as a high priority while one participant ranked it as medium and nine as a 

low priority, as depicted in Table 16.  

Table 16: Participants’ rating of internal cost control operational cost     

Q 4.3: Operational focus on internal cost management. 

Number of responses  

   
Priority 

High  Medium Low 

 28.6%  7.1% 64.2%  

According to the respondents, cost management for the Cyanide Code is was not regarded as 

a high priority. Focus on cost is more prevalent in the initial implementation of the Cyanide 

Code. This also correlates with question 1 in section 4.4.1 where cost management was not 

noted as one of the important goal of the Cyanide Code. This could be related to participants’ 

believing that the operation had achieved its optimum and no further improvement in the cost 

control area could be achieved.   
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Q 4.4: A scheduled program to inspect cyanide facilities to ensure that they are 

functioning within design parameters 

Regular inspection of cyanide facilities is one of the important characteristics of auditing of the 

Cyanide Code. It is not only the inspections that are important, it is also necessary to ensure 

that the facilities are built according to the design parameters to accommodate the Cyanide 

Code requirements. From the participants’ rating, seven ranked this question as high and six 

ranked it as medium and only one ranked it as low, as shown in Table 17 indicating it as an 

important function. 

Table 17: Participants’ rating of scheduled inspection programs      

Q 4.4: A scheduled program to inspect cyanide facilities to ensure that they are 
functioning within design parameters. 

Number of responses  

7 6 1 

Priority 

High  Medium Low 

50.0%  48.2%  7.1% 

This question indicates that Inspections are more prevalent than internal audit. It can be noted 

that the participants’ ranked internal audit in question 2.9 as a low priority. This is mostly due to 

the requirement from the Cyanide Code that daily inspection are done and recorded. The 

participants’ regard internal auditing as a more formal control with has a frequency of six 

monthly or yearly and therefore note regarded as important for the Cyanide Code. 

Q 4.5: Continuous monitoring of Cyanide concentrations in the system to ensure values 

are within set parameters. 

The Cyanide Code requires solutions that contain cyanide and gases that contain Hydrogen 

Cyanide (HCN) are constantly monitored to prevent accidental release. From the participants’ 

rating, five ranked it as a high priority, five ranked it as a medium priority while four ranked it as 

a low priority. Due to the evenly spread of the rating it could be considered as a medium priority 

for this question 
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Table 18: Participants’ rating of continues monitoring of cyanide concentrations 

Q 4.5: Continuous monitoring of Cyanide concentrations in the system to ensure 
values are within set parameters. 

Number of responses  

5 5 4 

Priority 

High  Medium Low 

 35.7% 35.7%  28.6%  

Monitoring of the cyanide concentrations is regarded as an important function for a number of 

reasons. Firstly, to prevent accidental releases of cyanide to the environment. Secondly, to 

prevent exposure of cyanide and cyanide gases to employees. Thirdly, to detect any deviations 

from set parameters so that immediate remedial action can be taken. By rating these questions 

evenly across the scale it can be assumed that the respondents do regard monitoring as 

important enough to allocate medium priority. 

Q 4.6: Continuous monitoring of data in order to identify performance gaps and root 

causes. 

Data is obtained from different sources on which the management rely to make decisions. 

Some of these sources are daily inspection reports, monitoring equipment reports, and 

laboratory results.  

Table 19: Participants’ rating of continuous monitoring of data     

Q 4.6: Continuous monitoring of data in order to identify performance gaps and root 
causes. 

Number of responses  

   
Priority 

High  Medium Low 

35.70% 35.70% 28.60% 

This question was evenly ranked by the participants’, similarly to the opinion shared in the 

previous question. This question supports the previous view that monitoring and record keeping 

are important for compliance of the Cyanide Code. However, this question goes further than the 
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previous question in that monitoring is not only to detect deviations, but also to improve 

monitoring by identifying performance gaps. Similar to the previous question the participants’ 

regard the data monitoring as an important management function. Questions 4.5 and 4.6 are in 

essence the same question, and are both important for monitoring the equipment and the data 

to detect any deviations that could have a harmful effect. This question is considered to be of 

medium importance 

Q 4.7: Regular revision of procedures 

Procedures include training, safety and health issues. Training is done on procedures and 

therefore it is important that procedures are revised and updated on a regular basis. In 

analysing this question, it was concluded that this question is very similar to question 4.2. 

Procedures and revision of the procedures are regarded by the respondents as a medium to 

high priority as shown in Table 20. Only one participant regarded the question as a low priority, 

while seven ranked it as high priority and six as a medium priority.  

Table 20: Participants’ rating of regular revision of procedures   

Q 4.7: Regular revision of procedures. 

Number of responses  

7 6 1 

Priority 

High  Medium Low 

50.00% 42.80% 7.1 

Similar to question 4.2 the participants’ regard revision of procedures as a relatively high priority 

as all training and safety related issues are dependent on the quality of the procedures.  

Q 4.8: Operation control of a water balance to prevent possible cyanide spills  

Operation control of the water balance is an important principle of the Cyanide Code. This is to 

prevent the wrong volume of water being in the wrong place, which can then lead to spills. 

Similar to question 4.5 the operation control of water balance was ranked by the participants’ as 

a medium to low priority as shown in Table 21. Only one respondent ranked it as high, seven 

participants’ ranked this question as a medium priority while six ranked it as a low priority. 

 

Table 21: Participants’’ rating of operation control of the water balance     
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Q 4.8: Operation control of a water balance to prevent possible cyanide spills. 

Number of responses  

1 7 6 

Priority 

High  Medium Low 

 7.1  50%  42.8%  

The water circuit is in a closed loop system and is automatically controlled by instrumentation. 

The operation is highly process controlled and in older plants this question could be rated 

differently. It is more important to monitor the controls through the data received from the 

instruments. The reason the participant rated the question as a medium priority can be due to 

the process control that continues monitor and control the dam levels and water flows. It is not 

considered as an area of concern. 

Q 4.9: Decommissioning of facilities at mine closure 

It is important to consider the decommissioning of the facilities at closure of the mine. Cyanide 

can contaminate the environment if proper clean-up is not conducted during this phase. As 

shown in Table 22, all respondents ranked this question as a low priority. This opinion may be 

attributed to  two reasons: (1)  the mine selected for this research is relatively new (15 years) 

and (2) the life of the mine is calculated as being 50 years plus. This implies that none of the 

respondents had to consider decommissioning of the facility. 

Table 22: Participants’ rating of decommissioning at mine closure 

Q 4.9: Decommissioning of facilities at mine closure. 

Number of responses  

 
Priority 

Low 

100% 

According to the Cyanide Code, the decommissioning of facilities is an important principle for 

compliance as poor management in this regard may have a negative influence on the 

environment. The Cyanide Code requires that provision for decommissioning should be made 

for in the form of a trust fund. 
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Q 4.10: Continuous training to ensure that work practices are aligned with the ICMC 

requirements 

The importance of training was highlighted in question 1 section 4.4.1 where the respondents 

highlighted the importance of safety training as one of the goals of the ICMI. Furthermore, the 

importance of management’s responsibilities towards training was highlighted in question 2.4 

section 4.4.2. In Table 23 it can be noted how the participants’ ranked the importance of 

training in work practice (operational duties) in line with the Cyanide Code. Six participants’ 

indicated that training in their operational duties towards the Cyanide Code is of great 

importance, while five indicated a medium importance and three reflected a low priority. The 

high and medium priority ratings this constitutes 78.5% of the respondents. On the graph in 

Appendix F it can be noted that of the six participants’ that ranked the priority high, where rating 

of one to four was regarded as a high priority, four participants’ ranked it as the highest number 

one priority and two respondents as the number two priority out of the four options. 

Table 23: Participants’ rating of continuous training to align to ICMI 

requirements      

Q 4.10: Continuous training to ensure that work practices are aligned with the 
ICMC requirements.  

Number of responses  

6 5 3 

Priority 

High Medium Low 

42.80% 35.70% 21.40% 

The following question was an optional question in which the participants’ could add any other 

operational processes they regarded as important that were not included in question 4. 

Q5: Any other operational process you regard as important that are not included in 

Question 4.  

This question was not a compulsory question. Out of the 14 participants’ that completed the 

questionnaire six participants’’ provided additional information of which they believed could add 

to question 4. 



45 

Table 24: Additional operational processes included by participants’ 

Participants’ Participants’ additional information on 
operational processes Theme 

1 Training on procedures should be done 
more often 

Procedure training 

2 More training is required on procedures Procedure training 

3 Continuous improvement and optimisation 
of cyanide usage 

Continuous improvement 

4 Routine review of Code compliance Review 

5 CLOSEOUT of performance gaps and 
causes of incidents 

Reducing risk  

6 Emergency preparedness training Training 

The additional information obtained from the participants’ highlighted the importance of training, 

and reducing the risk by identifying performance gaps and taking action to minimise the risk. 

Minimising the risk is part of continuous improvement. Through highlighting the importance of 

training, the question supports the answer given in question 4.10. Routine review and 

continuous improvement were two of the functions highlighted by the participants’. This 

supports the answers to questions 4.5, 4.6 and 4.7. 

4.4.4 General rating scale questions on the Cyanide Code 

When an overall measurement of a particular topic, opinion, or experience is required, a Likert 

scale is a very useful rating type (Specto, 2004) as it allows for degrees of opinion (Anon, 2014) 

(Edmondson, 2005, Hartley, 2013). Seven point rating scales starting from strongly disagree to 

strongly agree, with the seventh rating “cannot judge” was used. As this research uses a 

qualitative approach with a survey to a preselected group of participants’, However the 

selection of the scale proved to be of little value. It made more sense to grouped the positive 

(agree) responses and the negative (not agree) responses together as a percentage response 

in order to reflect positive and negative sentiment. The explanation is included for each answer 

below in Table 25. 

Table 25: Participant rating of Cyanide Code statements 

Question  
Nr.  

Question Percentage 
of the 

participants
’’ that agree 

Percentages 
of the 

participants’’ 
do not agree. 

Could 
not 

Judge 

Theme Characteristic 

6.1  It is not necessary that your 
Customers know you are 
compliant with the ICMC 

21.4% 

 

78.6% 

 
- 

Stake- 

holders 
External parties 

6.2  Government requirements are 28.6% 71.4% - Goal Tactical plan 
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Question  
Nr.  

Question Percentage 
of the 

participants
’’ that agree 

Percentages 
of the 

participants’’ 
do not agree. 

Could 
not 

Judge 

Theme Characteristic 

the reason that you implement 
the ICMC 

6.3  If your organisation is 
compliant to an Environment 
Management System such as 
the ISO14001, it is still 
necessary to be ICMC 
compliant as well 

78.6% 

 

21.4% 

 
- Goal Purpose 

6.4  Employee organisations 
contributed to implementing 
the ICMC 

78.6% 14.2% 7.2% 
Stake- 

holders 
Employees 

6.5 The ICMC does not take the 
legal requirements that are 
essential for your operations 
into account. 

14.2% 

 

71.4% 

 

14.2% 

 
Goal Tactical plan 

6.6 It would not make a difference 
to your operations if the 
manufacturer of Cyanide was 
not required to be ICMC 
compliant 

21.4% 

 

78.6% 

 
- Contracts Manufacturer 

6.7 It would make a difference to 
your operations if the 
transporter of Cyanide was 
required to be ICMC compliant 

78.6% 21.4% - Contracts Transporters 

6.8 The implementation of the 
ICMC improved the 
environmental awareness of 
employees in the metallurgical 
operations 

92.8% - 7.2% Goal Purpose 

6.9 The influence of the 
surrounding communities was 
the reason why ICMC was 
implemented in your 
operations 

57.8% 

 

42.2% 

 
- Stakeholder External parties 

6.10 The Metallurgical operation is 
responsible for developing the 
emergency response plan 

78.6% 

 

21.4% 

 
- Management 

Performance 
objectives and 
targets 

6.11 The emergency response 
team in the metallurgical 
department is trained for 
cyanide related emergencies 
only. 

28.6% 

 

71.4% 

 
- Operations Training 

6.12 Your organisation has no 
influence on the efforts of the 
cyanide transport to ensure 
that cyanide is transported in a 
safe and environmentally 
friendly manner to your 
operations. 

64.4% 

 

28.4% 

 
7.2% Stakeholder 

Contract/ 

transporter 

6.13 A dedicated management 
representative from the mine is 
required to assist in 
implementing the ICMC 

85.6% 

 

7.2% 

 
7.2% Goal 

Health and 
safety 

6.14 The ICMC does not require 
identification of significant 

7.2% 85.6% 7.2% Operations Process 
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Question  
Nr.  

Question Percentage 
of the 

participants
’’ that agree 

Percentages 
of the 

participants’’ 
do not agree. 

Could 
not 

Judge 

Theme Characteristic 

environmental impacts   

6.15 It is not necessary for the 
organisation to publish its 
ICMC compliance 

14.2% 

 

78.6% 

 
7.2% 

Manage- 

ment 
Communication 

6.16 The ICMC requires a 
dedicated emergency 
response plan for cyanide 
related issues 

78.6% 7.2% 14.2% Operations Process 

Question 6 consisted of sixteen Likert scale questions numbered from 6.1 up to 6.16 for ease of 

reference.   

Q 6.1: The statement made in this question was formulated negatively and the negative 

sentiment was therefore reported positively. 78.6% of the participants’ agreed that it is 

important that the organisation’s customers know that they are compliant with the ICMC.  

Q 6.2:  A high percentage (71.4%) of the participants’ disagreed that it is a legal requirement 

from government to implement the Cyanide Code. Organisations that show that their operations 

are environmentally responsible, use Code certification as a demonstration  to stockholders, 

financial institutions, regulators and the public of their commitment to the environment (Garcia, 

2009). Other advantages include lower risk operations, easier financial funding, and better 

community relations (Garcia, 2009).  

Q 6.3: The respondents agreed that it is necessary to be compliant to the Cyanide Code 

irrespective of compliance to any EMS. This opinion may be attributed to the fact that the 

Cyanide Code is more focused on the metallurgical operation that uses cyanide, while an EMS 

is a more holistic approach related to all aspects of the organisation. 

Q 6.4: 78.4% of the respondents believed that employee organisations are instrumental in 

adopting the Cyanide Code. Employee organisations are key stakeholders of the organisation 

and it is within their mandate to insure that management takes all necessary precautions to 

protect the employees (worker safety). 

Q 6.5: 71.2% of respondents recognised that the Cyanide Code is not required by regulators 

and neither does the Code claim to have any legal standing. The ICMC is a voluntary initiative 

and is neither intended nor does it create, establish, or recognise any legally enforceable 

obligations or rights on the part of its signatories (ICMI, 2009a),  
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Q 6.6: 78.4% of participants’ disagreed that it would not make a difference to the organisation if 

the cyanide manufacturers were not ICMI compliant. This is due to the requirement that an 

organisation cannot be certified by the ICMI as being compliant to the Cyanide Code if the 

manufacturer, from which they receive the Cyanide, is not certified to be compliant to the 

Cyanide Code as well (ICMI, 2009a).  

Q 6.7: Similar to the statement in question 6.6 that an organisation cannot be certified to be 

compliant to the Cyanide Code if the transporter is not also compliance certified (ICMI, 2009a). 

78.4% of the participants’ agreed that cyanide transporters should also be ICMI certified.   

Q 6.8: The statement “environmental awareness should be part of any environmental program”, 

is supported by 92.6% of the participants’. The participants’ agreed that the implementation of 

the Cyanide Code increased environmental awareness amongst its employees. One of the 

goals of the Cyanide Code is to create environmental awareness (Garcia, 2009, Green and 

Bateman, 2006, ICMI, 2013).  

Q 6.9: The participants’’ feedback was divided on the statement that the influence of the 

surrounding communities was the reason why the organisation seeked to be Cyanide Code 

compliant. 42.8% of the participants’ believed that the Cyanide Code was implemented due to 

community influence and 57.2% reflected that it had no influence. The Cyanide Code requires 

that the operation must ensure that potentially affected communities are aware of the nature of 

the risks associated with cyanide. Furthermore they must be consulted directly or through 

community representatives regarding appropriate communications and response actions (ICMI, 

2009a). 

Q 6.10:  An emergency response plan is not only the responsibility of the metallurgical 

personnel, but also that of the mine as a prerequisite of an EMS and depicted by 78.6% of the 

respondents that agreed with the statement. However, due to the input required by the Cyanide 

Code for the emergency response plan, a large portion of the plan forms part of the 

metallurgical responsibility. Responsibilities that involve the metallurgical personnel are training 

for first responders and evacuation procedures, as well as the training and awareness of the 

paramedic’s and hospital personnel to deal with cyanide related cases (ICMI, 2009a). Other 

responsibilities included in the emergency response plan are the failure of Tailings Storage 

Facilities (TSF) that contains cyanide. The emergency response plan includes the protection of 

wildlife and the evacuation of communities during such failures. Furthermore, the availability of 

an emergency response plan of the transporter must be included in the contract with the 

transporter (ICMI, 2009a).  
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Q 6.11:   Although the majority of the emergency response plan is dedicated to cyanide-related 

incidents, 71.2% of the participants’ disagreed with this statement and believed that the 

emergency response team is not only trained for cyanide related incidents, but is required for 

other emergencies as well. Other emergencies could include firefighting and responding to 

safety related incidents. 

Q 6.12:  64.4% of respondents agreed that the organisation has no influence over the efforts of 

the cyanide transport to ensure that cyanide is transported in a safe and environmentally 

friendly manner to the operations. It can be noted that it is a requirement of the Cyanide Code 

that the transporter must be ICMI certified before the operation can be certified. It is also 

required that a contract exists where some guarantees are required from the transporter and 

independent supplier with regard to the packaging, transport routes, community involvement 

along the transport route, and emergency response plan for incidents during transport (ICMI, 

2009a). 

Q 6.13: 85.6% of participants’ believed that dedicated personnel from the mine are required to 

assist with the implementation of the Cyanide Code. This rating is high due to the fact that a 

dedicated Cyanide Code administrator is employed at this mine to assist management with the 

implementation. This can also be a contributor to the high success rate the mine had on their 

compliance to the Cyanide Code.  

Q 6.14: A high percentage of participants’ (85.6%) did not agree that the ICMI does not require 

identification of significant environmental impacts. The participants’ are of the opinion that 

identification of significant impacts is necessary to manage the Cyanide Code effectively.  

Q 6.15: 78.6% of respondents believed that the organisation should communicate its Cyanide 

Audit outcomes. Although it is not a requirement of the Cyanide Code, it is to the advantage of 

the organisation to publish and communicate their ICMI compliance to stakeholders and 

regulators. The certification of the Cyanide Code at a mine shows the stakeholders that the 

mine is serious about minimising their environmental impact. The ICMI publishes all results of 

audits done on their website. These results can then be reviewed by anybody that is interested 

in the organisation’s environmental commitment. 

Q 6.16: 78.6% of the participants’ were of the opinion that there should be a dedicated 

response plan for the Cyanide Code only as most of the surface activities regarding 

environmental, health and safety are related to Cyanide.   
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4.4.5 Emergency response plan 

Question 7: Is your emergency response plan only related to the Cyanide Code? 

This question was used to establish if the participants’ believed that the response plan is only 

dedicated to the Cyanide Code as understood in question 6.16 above nine of the 14 

participants’ indicated that they believe that the emergency response plan is not exclusive for 

the Cyanide Code only. This is an indication that the emergency response plan of the mine is 

an all-inclusive one emergency plan which is contrary to question 6.16 where the respondents 

(78.6%) believe the Cyanide Code should have an independent emergency response plan. 

Detailed results of this question are tabulated in Table 41 Appendix F. 

4.4.6 Departmental responsibilities of the Cyanide Code 

Question 8: Mark which departments in your opinion should be responsible for 

developing, maintaining and training of personnel for the emergency response plan 

Table 26 is an indication of the participants’’ opinion regarding which department they perceive 

is responsible for the Cyanide Code. For this question, more than one answer could be 

selected. 

Table 26: Departments responsible for the Cyanide Code  

Participants
’ 

Mark which departments in your opinion should be responsible for the developing, 
maintaining and training of personnel for the emergency response plan. -  

  

Environmental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

 Risk 
department 

 Personnel 
department 

Training 
Department 

1 

  
Health and 
safety 
department 

Metallurgical 
Department 

Risk 
department 

    

2 

    
Metallurgical 
Department 

Risk 
department 

    

3 

Environmental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

    
Training 
Department 

4 

Environmental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

Risk 
department 

  
Training 
Department 

5 

Environmental 
department 

  
Metallurgical 
Department 

    
Training 
Department 
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Participants
’ 

Mark which departments in your opinion should be responsible for the developing, 
maintaining and training of personnel for the emergency response plan. -  

6 

Environmental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

    
Training 
Department 

7 

Environmental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

Risk 
department 

Personnel 
department 

Training 
Department 

8 

Environmental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

    
Training 
Department 

9 

    
Metallurgical 
Department 

    
Training 
Department 

10 

Environ-mental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

    
Training 
Department 

11 

  
Health and 
safety 
department 

Metallurgical 
Department 

    
Training 
Department 

12 

    
Metallurgical 
Department 

      

13 

Environ-mental 
department 

Health and 
safety 
department 

Metallurgical 
Department 

Risk 
department 

  
Training 
Department 

14 

    
Metallurgical 
Department 

Risk 
department 

    

  8 9 14 6 1 10 

As noted from Table 26, all participants’ regarded the metallurgical department as responsible 

for the Cyanide Code. The other departments, like the environmental, training, and health and 

safety departments have also an important role to play in the Cyanide Code. However, as 

indicated from the goals, the participants’ listed in Table 2 Section 4.4.2 that health and safety, 

environmental issues and training are regarded as very important goals of the Cyanide Code, 

and these goals cannot be achieved without the involvement of the other departments. 

Although the metallurgical department is the main implementer of the Cyanide Code, the other 

departments provide a supporting role. A graphical presentation of the data can be seen in 

Appendix F. 
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4.4.7 Defining the environmental approach of the Cyanide Code 

Question 9: Which of the following best describes the ICMC approach? (Multiple choice) 

In this question the participants’ were asked how they would best describe the approach to the 

Cyanide Code. The participants’ were given seven choices of which they had to select one of 

the options. The graph was obtained from Table 42 Appendix F.  

The participants’ had to choose one of the approaches which they believed would fit the 

Cyanide Code the best. Eight participants’ agreed that the Cyanide Code represents a 

Combination of an EMS, an Occupational Health and Safety (OHAS) system and the Cyanide 

Management System (CMS). Two of the participants’ regarded the Cyanide Code as a 

combination of OHAS and the CMS and three regarded it as a combination of EMS and a CMS. 

Only one participant regarded it as a combination of EMS and OHAS. The stand-alone choices 

of being an EMS or an OHAS or a CMS were not considered by any participants’, an indication 

that the Cyanide Code is seen as a combination of a few systems.    

 

Figure 8:  Indication of how the participants’ perceived the ICMC  

The results obtained are depicted in Figure 8. This response reflects back to Section 4.4.1 

question 1 where the participants’ regarded, (1) protection of employees in a safe and healthy 

manner to prevent harm, (2) protection the environment and minimizing the impact on the 

environment and (3) training of employees in all aspect of cyanide handling and emergency 

preparedness as important goals of the Cyanide Code.  

In the next sections, the final two questions of the questionnaire, denoted section B in Figure 9 

are discussed. 

0 1 2 3 4 5 6 7 8 

EMS only 
0 

OHAS only 
0 

CMS only 
0 

Combination of a 
EMS and a OHAS 

1 

Combination of a 
EMS and a CMS 

3 

Combination of 
OHAS and a CMS, 

2 

Combination of a 
EMS,  OHAS and 

a CMS 
8 

Selected by Participants 
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Figure 9: Section B voluntary open-ended questions  

4.5 Participants’’ own opinion open ended questions 

Section B consists of two questions, 10 and 11. These questions were open ended and not 

compulsory to complete, allowing respondents to share their own opinion.  

Question 10: Describe what you would regard as important contributions of the ICMC to 

the environmental management 

In Table 43 Appendix G the participants’ attitude could be noted. A similar open coding as 

before was used to group the opinions together. This question was asked to enrich the data 

that had already been collected previously. From the 14 participants’, 11 of the participants’ 

completed this question, yielding a total of 18 opinions as shown in Table 27. By grouping 

similar comments together, seven descriptions emerged as shown in Table 27.  
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Table 27: Important contributions towards the Cyanide Code 

Number of comments Grouping of participants’ comments 

7 Putting systems in place to protect the environment , wildlife and human health 

4 Understanding and monitoring the water balance 

2 Decommissioning and mine closure 

2 Control and monitoring system for Cyanide management 

1 Training 

1 Financial incentives  

1 Best practices 

Protecting the environment, wildlife and human health is regarded as an important contribution 

towards the Cyanide Code. This opinion supports the goals depicted by the participants’ and 

underwrites the view by the participants’ in section 4.4.7 question 9 that the Cyanide Code is a 

combination of an EMS, OHAS system and a CMS. 

Question 11: Do you have any other observations or comments to make about the 

ICMC? 

This question was not compulsory and an open ended question. In Table 44 Appendix G Table 

18 the additional comments of the participants’ can be seen. Three comments not previously 

mentioned in any other question, are highlighted: (1) all gold mining companies that use 

cyanide as a means of gold extraction should be Cyanide Code compliant; (2) there is high cost 

involved with the initial stages of Cyanide Code compliance; and (3) similar certification should 

be done on other chemicals that are used in industries. 

4.5.1 Development of the enriched Cyanide Code framework 

In this section the development of the enriched Cyanide Code characteristics framework is 

discussed. The framework developed from the literature for the Cyanide Code (see Figure 5) is 

used together with the input from the participants’ to create an enriched characteristic Cyanide 

Code framework (see Figure 10 below).  

From Table 35 Appendix D it can be noted that the activities marked red, are those activities 

that were enriched by the participants’’ feedback. The activities marked green are activities that 

already existed in the ICMI Code framework, but were emphasised and confirmed by the 

participants’. From this discussion an updated characteristic framework was developed that 

would complete Step 2 Figure 2 Section 2.2. The purpose of this step was to develop an 

enriched Cyanide Characteristic framework by combining the literature and participants’’ 

response.  
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The following notation has been followed in order to indicate data enrichment:  

 Dotted red line around the characteristic: new characteristic added by the participants’.  

 Solid red line: new typical activities provided by research participants’, without creating a 
new characteristic. 

 Green text: existing activities that were confirmed by the research participants’.  

 

Figure 10: Enriched Cyanide Code characteristic framework  

The same seven themes that emerged from the literature were used as reference as no new 

themes materialised from the respondents.  

Theme 1: Goal 

From this theme three characteristics emerged. Purpose was the first characteristic and is the 

same that was obtained from the literature. However, the participants’ agreed that the ICMI 

complement the existing regulatory requirements and other management systems such as ISO 

14001.  

The tactical plan characteristic is the same as found in the literature, except the participants’ 

enriched the typical activity data. The participants’ agreed with a medium to high rating that the 
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integration of the ICMC into the organisation’s way of working should be included in the tactical 

plan. Furthermore, the participants’ agreed that the Cyanide Code serves as a form of 

assurance to regulators, financiers, communities and NGOs. 

The respondents’ feedback from question 1 described health and safety as a high priority 

whereby 11 of the 14 participants’ acknowledged health and safety as a goal of the Cyanide 

Code, which makes it a specific characteristic. In question 3, four of the seven participants’ that 

added additional management information, indicated that health and safety elements are 

included in the Cyanide Code. In question 9, eight of the participants’ regarded the Cyanide 

Code as a combination of OHAS, CMS and EMS. For question 10, seven of the 18 comments 

raised by the participants’ were in relation to health and safety matters. The response indicates 

that the Cyanide Code is not only an environmental concern, but also includes the health and 

safety of stakeholders that enter the facility. Therefore, an additional characteristic was added 

to the goals of the Cyanide Code. The focus of the health and safety characteristic was initially 

included under operations, under this characteristic health and safety are more related to the 

practical measures required in order to implement health and safety goals. 

Theme 2: Management  

Management consisted of seven characteristics. (1) Policy. The participants’ added a medium 

to high rating that the commitment of other departments in the organisation in participating in 

the ICMC is required. This implies that the function is not only a metallurgical function, but 

affects other departments on the mine. This view is supported by question 10 where all the 

participants’ 14 agreed that the metallurgical department is the key driver of the Cyanide Code 

and that the other departments like the environmental, health and safety, training and risk 

departments should all be involved. The participants’ enriched the data by including a new 

activity that integrates environmental cost into business planning. This activity was rated by the 

participant as medium to high. (2) Planning was the next characteristic under the theme 

Management that was enriched. The participants’ agreed that a comprehensive water balance 

was required, but rated this activity as a medium to low. However, the development of an 

integrated water balance is very important for the operations. The participants’ regarded the 

planning of internal audits according to a prearranged schedule as a new activity, but only rated 

it medium to low. This lower rating could be due to the fact that internal audits are not required 

by the Cyanide Code. The Cyanide Code requires scheduled inspections daily, weekly or 

monthly, depending on the application. The next characteristic under the management theme is 

(3) Performance objective and targets. The participants’ confirmed the activity that supports 

liability management by protecting workers, communities and the environment as being part of 

characteristic performance objective and targets. A new activity that enhanced this 
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characteristic was indicated by the participants’ in that they believe that operational 

management is required to implement the environmental policy. The rating for this new activity 

was medium to high. For the next characteristic (4) operating model, the participants’ confirmed 

that the development of an emergency response plan is necessary and rated it medium to high. 

In the next characteristic (5) facility specialist design the participants’ agreed with the literature 

that cyanide facilities for offloading, handling, storage and dosage are constructed in 

accordance to accepted engineering practices as part of the Cyanide Code. They rated this 

activity medium. (6) Commitment was the 6th characteristic in which the participants’ agreed 

that the next two activities were already obtained from the literature i.e. (i) commitment to 

cyanide management must be credible and verifiable and (ii) commit to adopt practices which 

will achieve sustainability. (7) Communication was the last characteristic under the 

management theme. The participants’ agreed with the literature that line managers are required 

to ensure internal and external communication to create visibility around cyanide management. 

This activity was rated as being medium to low.  

Theme 3: Operations  

The first characteristic under this theme was process from which four activities obtained from 

the literature were agreed to by the participants’ and one activity which was added by the 

participants’; (i). Identifying of significant impact confirmed by question 6.6. (ii) Procedures to 

monitor cyanide related activities, rated as a high priority. (iii) Procedures for decommissioning 

of cyanide facilities rated as a low priority. (iv) Regular revision of procedures (medium to high 

priority). (v) Internal cost management (medium to low priority). The participants’ enriched this 

characteristic by an additional activity in which they indicated that a dedicated emergency 

response plan was needed for the Cyanide Code. Currently an all-inclusive emergency 

response plan is used for the mine. From questions 7, 9 of the 14 respondents indicated that 

the emergency response plan is not exclusive to the Cyanide Code, whereas in question 6.16, 

the respondents would prefer that there should be a separate emergency response plan for the 

Cyanide Code. 

The second characteristic was implementation from which three activities obtained from the 

literature were confirmed by participants’: (i) Implementation of cyanide control strategies (high 

priority). (ii) Implement ICMC training programs in order for all employees to know their roles 

and responsibilities (high priority). (iii) Implement measures to protect wildlife, (medium to high 

priority), including participants’ own comment from question 10. No new information was 

obtained from the participants’ for this characteristic. 
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The third characteristic was monitoring from which two activities obtained from the literature 

were agreed to by the participants’: (i) Monitoring of up and down stream of surface and 

groundwater (medium to high priority). (ii) Developing a continuous monitoring frequency to 

determine deviations (medium priority). No new information was obtained from the participants’ 

for this characteristic. 

The fourth and fifth characteristics were record keeping and health and safety. There was no 

new information added to these characteristics by the participants’. The participants’ indicated 

that protecting the employees from harm was so important, that health and safety was also 

inserted as a characteristic under the goal. The characteristic under the theme operations has 

more to do with the practical implementation of the day to day activities. 

The sixth characteristic was training from which three activities that were obtained from the 

literature were confirmed by the participants’. (i) Training programs for employees to know their 

roles and responsibilities (High priority). (ii) Training of emergency response team in emergency 

procedures and first aid (see question 6.6). (iii) Continuous training and evaluation (medium 

high priority). No new information was obtained from the participants’ for this characteristic. 

Theme 4: Stakeholders 

This theme consisted of four characteristics obtained from the literature. The first characteristic 

under this theme was employees. There was no new information added to these characteristics 

by the participants’.  

The second characteristic under this theme was external parties from which one activity was 

confirmed by the participants’: (i) Improve stakeholder perception understanding and 

confidence by question 2.9. Furthermore, the external parties’ characteristic was enriched by 

the participants’ rating by adding: (i) Customers know you are compliant with the ICMC 

(obtained from question 6.1) and (ii) Employee organisations contributed to implementing the 

ICMC (obtained from question 6.4). The third and fourth characteristics were supplier and 

contractors. There was no new information added to these characteristics by the participants’ 

Theme 5: Contracts 

The next theme enriched by the participants’ was contracts, which consisted of three 

characteristics. The first characteristic was manufacturer from which one activity was confirmed 

by the participants’: (i) Requirement that a manufacturer must be compliant to the ICMC 

(obtained from question 6.7) .The second characteristic under this theme was independent 

supplier from which no activities could be added from the participants’. The third characteristic 
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under the theme contracts was transporter from which an activity was confirmed by the 

participants’: (i) Transporter must be compliant and certified by the ICMC before the end user 

can be compliant. There were no further data added to the characteristic. 

Theme 6: Continuous Improvement 

This theme consisted of one characteristic obtained from the literature. The participants’ 

confirmed the following four activities: (i) Systems driven initiative (question 3 participants’’ 

comments). (ii) Sustainability of ICMC implementation (question 3 participants’ comments). (iii) 

Drive process improvements (question 5 participants’’ comments). (iv) Focus on continuous 

improvement in order to “get better at it” (question 2.6 medium to low priority). The participants’ 

did not add any additional data to this characteristic.   

Theme 7: Auditing 

The final theme consisted of two characteristics obtained from the literature. The first 

characteristic was inspections from which one activity was confirmed by the participants’ (i) 

Scheduled inspection frequency of all cyanide facilities (Question 4.4 medium to high priority). 

The Code requires that scheduled inspections are done. The final characteristic external 

auditing could not be improved or confirmed by the participants’.  

4.5.2 Summary 

In Chapter 3, the Cyanide Code characteristic framework was developed from the literature 

(see Section 3.2.2, Figure 5). In this chapter, data were obtained from a questionnaire. The 

data were analysed and used to enrich the Cyanide Code characteristic framework developed 

from the literature (Section 3.2.2, Figure 5). From the combination of the survey and the 

framework, a new, enriched Cyanide Code characteristic framework was developed (see Figure 

30). This new enriched framework was then compared with the framework that was developed 

for the EMS (Figure 4) in order to determine the relationship between the Cyanide Code 

characteristics and that of the EMS characteristics. 

The next chapter presents the relationship between these two characteristic frameworks.  

 

 

 

 



60 

CHAPTER 5: CONCLUSION AND DISCUSSION 

5.1 Introduction 

The aim of this chapter is to discuss the two research questions as shared in Chapter 1 Section 

2.1 of this study. The first section describes the characteristics obtained from the EMS literature 

and relates to the first research question determining the key characteristics of an EMS. The 

next section pertains to the second research question considering the comparison of 

characteristics between the EMS and the Cyanide Code. The chapter is concluded with a 

conclusion and a recommendation on further research opportunities in this field.   

5.2 Environmental management system characteristics 

From the literature, the key characteristics of the EMS were obtained in order to answer the first 

research question:  

What are the key characteristics of an Environmental Management System?   

From the literature, six themes and 23 characteristics emerged for the EMSs as shown in Table 

28. 

Table 28: The key characteristics of the EMS 

 Theme Characteristics 

1 Goal Purpose, Mission and Tactical plans 

2 Management Policy, Planning, Performance Objectives and Targets, Operating Model. 
Commitment and Communication 

3 Operations Process, Implementation, Monitoring, Record Keeping, Training  

4 Stakeholders Employees, External Parties, Suppliers, Customers and Contractors 

5 Continuous improvement Continuous improvements 

6 Audits Internal audits, external audits 

The Purpose, Mission and Tactical Plans are the three characteristics that were developed to 

support the Goals of an organisation. The three characteristics form the backbone of what an 

organisation wants to achieve and the reason for them having to achieve it in an EMS context.   

The management characteristics support the management responsibilities on what has to be 

done to achieve an effective EMS. Furthermore, the characteristics support management to 

achieve effective integration to other existing management responsibilities in order to 

accomplish the successful environmental, social and economic goals of the organisation. The 

operational characteristics obtained show how things should be done to have an effective EMS 
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in the organisation. These characteristics of the operation then relate to the expectations of the 

stakeholder.  

The stakeholders characteristics indicate the different expectations and influence they have on 

the organisation in order to implement effective environmental management. 

Continuous improvement then closes the cycle with corrective action from incidents or lessons 

learnt, and highlights where gaps may exist. In doing so, it enhances the performance of the 

EMS. 

Two characteristics emerged for auditing: internal and external. These characteristics are 

applicable to all elements of the EMS. Internally, auditing is usually done by the organisation 

itself and then verified by external auditors over a predetermined period. Internal auditing is 

interrelated with external auditing by supporting continuous improvement of the EMS.   

The next section of this chapter discusses the second research question that is also the aim of 

this study. 

Q2: How do the International Cyanide Management Cyanide Code characteristics relate 

to those of an Environmental Management System?   

A graphical summary of the relationship comparison of the EMS and Cyanide frameworks is 

depicted in Table 29 below. 

Table 29: Relationship between EMS and the Cyanide Code  

Themes Characteristics EMS Cyanide Code Alignment 

Goal Purpose √ √ aligned 

 Mission √ - no alignment 

 Tactical Plan √ √ aligned 

 Health and Safety  √ no alignment 

Management Policy √ √ aligned 

 Planning √ √ aligned 

 Performance objective 
and targets 

√ √ aligned 

 Operating model √ √ aligned 

 Facility specialist 
design 

- √ no alignment 

 Commitment √ √ aligned 

 Communication √ √ aligned 

Operations Process √ √ aligned 

 Implementation √ √ aligned 
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Themes Characteristics EMS Cyanide Code Alignment 

 Monitoring √ √ aligned 

 Record keeping √ √ aligned 

 Safety and health   √ no aligned 

 Training √ √ aligned 

Stakeholders Employees √ √ aligned 

 External parties  √ √ aligned 

 Suppliers √ √ aligned 

 Customers √ - not aligned 

 Contractors √ √ aligned 

     

Contracts Manufacturer - √ not aligned 

 Independent supplier - √ not aligned 

 Transporter - √ not aligned 

Continuous 
Improvement 

Continuous 
Improvement 

√ √ aligned 

Auditing Inspections  √ not aligned 

 Internal √  not aligned 

 External √ √ aligned 

 

5.3 Conclusion 

The themes and characteristics of the EMS and the enriched Cyanide Code frameworks are 

well aligned on both a theme and characteristic basis. The first relation that was determined is 

that of the purpose of the two systems. Both systems have the same purpose; however, the 

scopes are different. The scope of the Cyanide Code is limited to the metallurgical operation of 

a gold mine, while an EMS can be applied to all industries. This means that an EMS is 

applicable to the entire gold mine, which will include the metallurgical operations of a mine. The 

mission of the EMS is to deliver on the purpose of the organisation. In the literature, no mission 

could be established for the Cyanide Code – the reason could be that the Cyanide Code 

purpose is also its mission.  

The next characteristic in the goal theme is health and safety. There are two health and safety 

characteristics in the Cyanide Code. The first was highlighted by the participants’ as being an 

important goal of the Cyanide Code. The Cyanide Code is not only a management system, but 

also an Occupational Health and Safety system. The focus of health and safety under the 

theme of management is more in line with the management responsibility to maintain health 

and safety as required by the Cyanide Code. Although elements of health and safety are 

included in an EMS, it is not the focus of the EMS in an Occupational Health and Safety 
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system. An example of this point is in the smelt house where cyanide and other gases are 

monitored and measured. These monitors are there to protect the workers from the gases to 

which they are exposed and would give an alarm if is not safe or healthy to carry on with the 

work. This refers to a health issue. However, when the gases leave the smelt house through 

the chimney stake into the environment, it becomes an environmental issue that has to be 

managed.  

The following characteristic is policy, the key factor from which an EMS is implemented. Top 

management is required to design the policy, while it is line management’s responsibility to 

implement the policy. The EMS requires an environmental policy from the organisation while 

the Cyanide Code does not require a separate environmental policy for cyanide and piggybacks 

on the environmental policy of the company. An environmental policy is the key for 

implementing and improving an organisation’s EMS (ISO, 2014). The policy reflects the 

commitment of top management to comply with applicable legal and other requirements. It can 

be noted from the activities in Table 32 Appendix C that the Code is also a compliance system 

that has to conform to set principles and standards, while the EMS is more a management 

system.   

Management planning is well aligned between the EMS and Cyanide Code. One of the 

activities added by the respondents was to plan scheduled internal audits. However, only the 

EMSs require internal audits, while the respondent indicated that internal audit should also be 

incorporated into the Cyanide Code as a requirement.  

The EMS requires a policy which operational managers are responsible to implement. The 

Cyanide Code does not require a policy, but the participants’ enriched the Cyanide Code data 

by adding a medium to high priority, pointing out that operational managers are responsible for 

implementing the policy.  

The EMS does not require any facilities to be specifically designed to accommodate any 

chemical. The Cyanide Code requires that facilities are built and maintained to comply with 

specific engineering standards to prevent soil contamination, and uncontrolled access by 

employees to protect them from cyanide gas.   

The characteristics of manufacturers and transporters are unique to the Cyanide Code as the 

end-user cannot be ICMI compliant if manufacturers and transporters are not certified. The 

mine must establish contracts that will give them the guarantees from the manufacturer and 

transporter. Intermediate suppliers must have a contact in place that gives the mines the 

guarantees that the transporter and manufacturer are Cyanide Compliant. The independent 

supplier must ensure the safe and secured storage. Furthermore, the independent supplier 
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must ensure that safe and sure border crossings are in place before cyanide can be 

transported from one country to the next.  Other guarantees such as labelling and packaging 

must be within the required United Nations (UN) specifications.  

Customers are a unique characteristic for the EMS as the gold mine does not have customers 

as such. The only downstream engagement for the gold mine is with refineries. 

The EMS requires that internal and external audits are conducted on scheduled intervals. 

Internal audits are conducted mostly by an internal auditor or the management of the 

environmental department. In the Cyanide Code large emphasis is placed on scheduled 

inspections rather than on internal audits. The external auditing is well aligned between the two 

systems.  

There are additional differences between the two frameworks that may be highlighted. Firstly, 

the Cyanide Code largely focuses on practical compliance. When an audit is done, the auditor 

uses a pre-established list of Principles and Standards (see Table 32 Appendix C) to evaluate 

the compliance to the Cyanide Code. Secondly, the Cyanide Code is a management system, 

as well as an Occupational Health and Safety system. Lastly, the Cyanide Code is limited to the 

gold metallurgical plant that uses cyanide and does not include any other health or safety 

issues in the plant. In contrast, the EMS is a management system that covers all environmental 

issues that might arise in the whole operation and it has limited concern about health and safety 

issues, unless environmental contamination has an influence on the employees and 

surrounding communities.  

The advantage that gold mining companies have in being ICMC and EMS compliant is that it 

gives the regulators, stakeholders, financial institutions and NGOs’ the assurance that the 

mines are responsible around environmental issues, and the Cyanide Code is an additional tool 

in this regard.  

5.3.1 Future research 

A single gold mine using a preselected group of participants’ was selected for this study. Study 

of more gold mines and industries other than gold mining must be considered if the findings 

must be generalised. Further research on Manufacture and Transporter of the Cyanide Code 

compliance may also be considered. The cost of implementing the Cyanide Code at a facility 

can be a further consideration for study.   

 

(Olivier, 2006) (Silverman, 2005)  
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APPENDIX A: SURVEY QUESTIONNAIRE 

Appendix A is the questionnaire that was used to collect the Data from the participants’. An e-

mail survey using Survey Monkey was used to collect the data.  
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APPENDIX B: WORK BREAKDOWN SHEET    

Table 30: Work Breakdown Sheet of EMS Characteristics 

WBS Theme Characteristics Typical Activity Reference  (Article headings) 

1.1 Goal Purpose Improved environmental performance A comparative theoretical study of two EMSs 

1.1 Goal Purpose Improved environmental performance 

Environmental management systems as sustainable tools in the way 
of life for the SMEs' and VSMEs', A comparative theoretical study of 
two EMSs 

1.1 Goal Purpose 
Realise the potential environmental 
benefits for the organisation A comparative theoretical study of two EMSs 

1.1 Goal Purpose Increased environmental awareness  
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.1 Goal Purpose 
Enhancing company image in relation to 
environmental performance Environmental Assessment for Sustainable Development 

1.1 Goal Purpose Increased productivity 
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.1 Goal Purpose Saving cost 
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.1 Goal Purpose Conservation of resources  
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.1 Goal Purpose Enhance the reputation of the company 
Assessing the impact of environmental management systems on 
corporate and environmental performance 

1.1 Goal Tactic 
To profit from the market for 
environmentally friendly production Environmental Assessment for Sustainable Development 

1.1 Goal Purpose Public Image 
EMAS and ISO 14001 in the German industry complements or 
substitutes? 

1.2 Goal Mission Define mission  statement A comparison of ISO14001 to other related EMS and Tools 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

1.2 Goal Mission Establish goals / objectives  A comparison of ISO14001 to other related EMS and Tools 

1.2 Goal Mission 
Illustrate that benefits  have  
outweighed any costs incurred 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

1.3 Goal Tactic 
Systematic way of managing 
organisation's environmental affairs 

A theoretical study between two the EMSs: ECO Management Audit 
Scheme EMAS and ISO1400 

1.3 Goal Tactic Regulation compliance  
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.3 Goal Tactic Pollution prevention  
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.3 Goal Tactic 
Achievement of reduction in waste 
generation Environmental Management System Tools:  A reference guide 

1.3 Goal Tactic Reduce pollution  
Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

1.3 Goal Tactic Manage health and safety matters 

Environmental management systems as sustainable tools in the way 
of life for the SMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ and 
VSMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ 

1.3 Goal Tactic 
Reduced/mitigated risks   

Environmental management systems as sustainable tools in the way 
of life for the SMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ and 
VSMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ 

1.3 Goal Tactic 
To attract the services of high quality 
personnel 

Environmental Assessment for Sustainable Development 

5.1 Management   
Environmental 
policy 

Environment considered in all business 
decisions A comparison of ISO14001 to other related EMS and Tools 

5.1 Management   
Environmental 
policy Policy development 

Environmental Management System Tools:  A reference guide 
Introduction to Environmental Impact Assessment.  

5.1 Management   
Environmental 
policy 

Commitment to continuous 
improvement Introduction to Environmental Impact Assessment 

5.1 Management   Environmental Environmental policy defined by top Environmental Management System Tools:  A reference guide 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

policy management 

5.1 Management   
Environmental 
policy Line manager implementation Environmental Management System Tools:  A reference guide 

5.2 Management   

Performance 
targets and 
objectives  Control baselines established A comparison of ISO14001 to other related EMS and Tools 

5.2 Management   

Performance 
targets and 
objectives  Performance metrics established A comparison of ISO14001 to other related EMS and Tools 

5.2 Management   

Performance 
targets and 
objectives  

Set objectives and targets to reduce 
impacts Environmental Management System Tools:  A reference guide 

5.2 Management   

Performance 
targets and 
objectives  

Achieve significantly reduced overall 
costs 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

5.2 Management   

Performance 
targets and 
objectives  

Achieve significant improvement in 
product quality 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

5.2 Management   

Performance 
targets and 
objectives  

Achieve  improvement in marketplace 
position 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

5.2 Management   

Performance 
targets and 
objectives  

Prevent pollution and achieve energy 
and resource savings  Environmental Assessment for Sustainable Development 

5.2 Management   

Performance 
targets and 
objectives  

Contribute in enhancing the reputation 
of the company 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

5.2 Management   

Performance 
targets and 
objectives  Achieve reduction in lead times 

Assessing the impact of environmental management systems on 
corporate and environmental performance 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

5.2 Management   

Performance 
targets and 
objectives  

Assist in company designing and 
developing better products 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

5.2 Management   

Performance 
targets and 
objectives  

Reduction in third party civil 
responsibility lawsuits Environmental Assessment for Sustainable Development 

5.2 Management   

Performance 
targets and 
objectives  

Reduce waste within the production 
process 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

5.3 Management   Commitment Guidance provided to line operations A comparison of ISO14001 to other related EMS and Tools 

5.3 Management   Commitment Take corrective action A comparative theoretical study of two EMSs 

5.3 Management   Commitment 
Minimise environmental impact through 
participative management actions Environmental Management System Tools:  A reference guide 

5.3 Management   Commitment 
Improve methods for internal 
management  

Environmental Assessment for Sustainable Development 

5.3 Management   Commitment 

Enable sustainable compliance 
including organisation, contractors and 
suppliers Environmental Management System Tools:  A reference guide 

5.3 Management   Commitment 
Applies environmental information to 
decision making Environmental Management System Tools:  A reference guide 

5.3 Management   Commitment 
Assign management  to ensure 
implementation A comparison of ISO14001 to other related EMS and Tools 

5.3 Management   Commitment 
Allocated resources to address 
environmental concerns  A comparative theoretical study of two EMSs 

5.3 Management   Commitment 

Requires a system for ensuring that 
decisions are appropriately 
implemented. 

Linking Environmental Impact Assessment and Environmental 
Management Systems 

5.4 Management   Operating Authority, responsibility and A comparison of ISO14001 to other related EMS and Tools 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

model accountability 

5.4 Management   
Operating 
model 

Functions of high level environmental 
management A comparison of ISO14001 to other related EMS and Tools 

5.4 Management   
Operating 
model Use of computer hardware and software A comparison of ISO14001 to other related EMS and Tools 

5.4 Management   
Operating 
model Sufficient trained and  available staff  A comparison of ISO14001 to other related EMS and Tools 

5.4 Management   
Operating 
model 

Assignment of environmental 
responsibilities reviewed in light of 
employee performance Environmental Management System Tools:  A reference guide 

5.4 Management   
Operating 
model 

Define reward and recognition for 
exceptional environmental performance Environmental Management System Tools:  A reference guide 

5.4 Management   
Operating 
model 

Implement disciplinary action for non-
conformance to policy and procedures Environmental Management System Tools:  A reference guide 

5.4 Management   
Operating 
model 

Implementation of authorities, 
responsibilities and resources Environmental Management System Tools:  A reference guide 

5.4 Management   
Operating 
model 

Increase operational efficiency to 
reduce costs 

Environmental management systems as sustainable tools in the way 
of life for the SMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ and 
VSMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ 

5.4 Management   
Operating 
model 

Capital budgeting allows for 
environmental resources A comparison of ISO14001 to other related EMS and Tools 

5.4 Management   
Operating 
model 

Environmental criteria part of 
employee's performance measures A comparison of ISO14001 to other related EMS and Tools 

5.4 Management   
Operating 
model 

Integrated with the organisation’s other 
management and decision making 
systems 

Linking Environmental Impact Assessment and Environmental 
Management Systems 

6.4 Management   
Operating 
model 

Develop and implement emergency 
response plan Environmental Management Systems ISO 14001:2004 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

5.5 Management   Communication 
Performance communicated to 
appropriate organisations A comparison of ISO14001 to other related EMS and Tools 

5.5 Management   Communication Effective communication to organisation Environmental Management System Tools:  A reference guide 

5.5 Management   Communication 
Ensure channels exist for 
communicating concerns A comparison of ISO14001 to other related EMS and Tools 

5.5 Management   Communication 
Communicate environmental 
awareness throughout the organisation A comparison of ISO14001 to other related EMS and Tools 

5.5 Management   Communication 

Improved employee awareness of 
environmental issues and 
responsibilities 

Environmental management systems as sustainable tools in the way 
of life for the SMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ and 
VSMEs’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ 

5.6 Management   Planning 
Environmental risk / costs integrated 
into business planning A comparison of ISO14001 to other related EMS and Tools 

5.6 Management   Planning Planning of environmental policy A comparative theoretical study of two EMSs 

5.6 Management   Planning Planning of environmental reviews A comparative theoretical study of two EMSs 

5.6 Management   Planning 
Planning of environmental organisation 
structures A comparative theoretical study of two EMSs 

5.6 Management   Planning 
Planning of environmental objectives 
and targets A comparative theoretical study of two EMSs 

10.1 Operations Implementation Programs implemented to meet goals A comparison of ISO14001 to other related EMS and Tools 

10.1 Operations Implementation Emergency preparedness plans A comparison of ISO14001 to other related EMS and Tools 

10.1 Operations Implementation Operational control mechanisms A comparison of ISO14001 to other related EMS and Tools 

10.1 Operations Implementation 
Integrate environmental criteria in way 
of working Environmental Management System Tools:  A reference guide 

10.1 Operations Implementation 
Identify and implement activities to 
achieve  targets Environmental Management System Tools:  A reference guide 

10.1 Operations Implementation 
Assign execution plan timelines, 
authorities and responsibilities Environmental Management System Tools:  A reference guide 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

10.1 Operations Implementation 
Environmental aspects and impacts are 
identified and managed.  

Linking Environmental Impact Assessment and Environmental 
Management Systems 

10.2 Operations Monitoring 

Address impacts of organisation's 
products, services and processes on 
the environment 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

10.2 Operations Monitoring 

Address concerns through assignment 
of authority, responsibilities and 
allocation of resources A comparative theoretical study of two EMSs 

10.2 Operations Monitoring 

Address environmental concerns 
through ongoing evaluation of practices, 
procedures and processes A comparative theoretical study of two EMSs 

10.2 Operations Monitoring 
Perform trend analysis  to identify 
concerns A comparison of ISO14001 to other related EMS and Tools 

10.2 Operations Monitoring 
Maintains thorough records and data for 
decision making Environmental Management System Tools:  A reference guide 

10.2 Operations Monitoring 
Provide procedures to monitor 
compliance Environmental Management System Tools:  A reference guide 

10.2 Operations Monitoring 
Formal system for requirements 
tracking A comparison of ISO14001 to other related EMS and Tools 

10.2 Operations Monitoring 
Monitoring and evaluating activities 
related to target impacts Environmental Management System Tools:  A reference guide 

10.2 Operations Monitoring 
Implementation of the keeping of 
environmental records A comparative theoretical study of two EMSs 

10.2 Operations Monitoring 
Periodic review of  implemented 
procedures Environmental Management System Tools:  A reference guide 

10.2 Operations Monitoring Evaluate significant impacts Environmental Management System Tools:  A reference guide 

10.2 Operations Monitoring 
Research environmental aspects of 
products A comparison of ISO14001 to other related EMS and Tools 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

10.2 Operations Monitoring 
Monitoring is mandated as  part of the 
continuous improvement cycle 

Linking Environmental Impact Assessment and Environmental 
Management Systems 

10.2 Operations Monitoring 

Continuous gathering of data in order to 
identify performance gaps and root 
causes Environmental Management System Tools:  A reference guide 

10.3 Operations Training 
All employees receive initial and 
ongoing training A comparison of ISO14001 to other related EMS and Tools 

10.3 Operations Training 
Training in emergency response 
procedures Environmental Management System Tools:  A reference guide 

10.3 Operations Training 
Training and refresher training of whole 
organisation Environmental Management System Tools:  A reference guide 

10.3 Operations Training Training of Sub-contractor  A comparison of ISO14001 to other related EMS and Tools 

10.4 Operations Process  
Identify operations and processes that 
impact on the environment 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

10.4 Operations Process  Focus on internal costs management A comparative theoretical study of two EMSs 

10.4 Operations Process  
Consideration of the effect of operations 
on targeted environmental impacts  Environmental Management System Tools:  A reference guide 

10.4 Operations Process  Create  document control mechanisms A comparison of ISO14001 to other related EMS and Tools 

10.4 Operations Process  
Implementation of environmental 
processes  A comparative theoretical study of two EMSs 

10.4 Operations Process  
Identify operations and processes that 
impact on the environment Environmental Management System Tools:  A reference guide 

10.4 Operations Process  
Environmental considerations 
integrated into production processes  

Environmental management systems as sustainable tools in the way 
of life for the SMEs’ and VSMEs’ 

10.4 Operations Process  
Identify and ensure access to relevant 
laws, directives and regulations 

Environmental management systems as sustainable tools in the way 
of life for the SMEs and VSMEs’ 

15.1 Stakeholders Contractors Sub-contractor coverage A comparison of ISO14001 to other related EMS and Tools 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

15.1 Stakeholders Contractors 
Environmental criteria used in vendor 
sub-contractor selection A comparison of ISO14001 to other related EMS and Tools 

15.2 Stakeholders Customers Customer requirements 
EMAS and ISO 14001 in the German industry complements or 
substitutes? 

15.2 Stakeholders Customers 

Improved chances of successfully 
selling their products in international 
markets 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

15.2 Stakeholders Customers 
Advise customers on environmental 
issues A comparison of ISO14001 to other related EMS and Tools 

15.3 Stakeholders External parties  
Reluctance from insurance companies 
to cover pollution incidents without a 
environmental management  

Environmental Assessment for Sustainable Development 

15.3 Stakeholders External parties  Government support  
EMAS and ISO 14001 in the German industry complements or 
substitutes? 

15.3 Stakeholders External parties  
Input regarding environmental solicited 
from external parties A comparison of ISO14001 to other related EMS and Tools 

15.3 Stakeholders External parties  Financial provider requirements 
Environmental management systems as sustainable tools in the way 
of life for the SMEs and VSMEs’ 

15.4 Stakeholders Suppliers Supplier pressure 
EMAS and ISO 14001 in the German industry complements or 
substitutes? 

15.4 Stakeholders Suppliers Focus on external cost management  
EMAS and ISO 14001 in the German industry complements or 
substitutes? 

15.4 Stakeholders Suppliers 
Reduce waste within the equipment 
selection process 

Assessing the impact of environmental management systems on 
corporate and environmental performance 

15.5 Stakeholders Employees Pressures applied by employees 
EMAS and ISO 14001 in the German industry complements or 
substitutes? 

15.5 Stakeholders Employees Employees motivation Environmental Management System Tools:  A reference guide 

20 Continuous Continuous Improve substandard performance by Environmental Management System Tools:  A reference guide 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

Improvement Improvement reviewing management approaches 

20 
Continuous 
Improvement 

Continuous 
Improvement 

Management commitment going 
beyond compliance A comparison of ISO14001 to other related EMS and Tools 

20 
Continuous 
Improvement 

Continuous 
Improvement Beyond the commitments described 

EMAS and ISO 14001 in the German industry complements or 
substitutes? 

20 
Continuous 
Improvement 

Continuous 
Improvement Continuous quality improvement A comparison of ISO14001 to other related EMS and Tools 

20 
Continuous 
Improvement 

Continuous 
Improvement 

Focus on continuous improvement of 
the system A comparative theoretical study of two EMSs 

20 
Continuous 
Improvement 

Continuous 
Improvement 

Lessons learnt used to identify 
improvement areas A comparison of ISO14001 to other related EMS and Tools 

20 
Continuous 
Improvement 

Continuous 
Improvement 

Implementation of continuous 
improvement of environmental 
processes  A comparative theoretical study of two EMSs 

20 
Continuous 
Improvement 

Continuous 
Improvement Enhanced compliance 

Environmental management systems as sustainable tools in the way 
of life for the SMEs’and VSMEs’ 

20 
Continuous 
Improvement 

Continuous 
Improvement Corrective actions tracked and verified A comparison of ISO14001 to other related EMS and Tools 

20 
Continuous 
Improvement 

Continuous 
Improvement 

A continuous improvement  process is a 
basic concept  

Linking Environmental Impact Assessment and Environmental 
Management Systems 

20 
Continuous 
Improvement 

Continuous 
Improvement 

Correction of conditions that hinder 
sustainable environments 

Environmental management systems as sustainable tools in the way 
of life for the SMEs’’ and VSMEs’ 

30.1 Audit Internal audit 
Periodic management review of 
environmental performance  Environmental Management System Tools:  A reference guide 

30.1 Audit Internal audit Management review A comparison of ISO14001 to other related EMS and Tools 

30.1 Audit Internal audit 
Conduct environmental management 
systems review A comparative theoretical study of two EMSs 

30.1 Audit Internal audit Environmental risk assessed for all A comparison of ISO14001 to other related EMS and Tools 
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WBS Theme Characteristics Typical Activity Reference  (Article headings) 

activities 

30.1 Audit Internal audit Periodic evaluation to assess progress Environmental Management System Tools:  A reference guide 

30.2 Audit External audit 
Competent Independent 3rd party 
review  Environmental Assessment in developing and transitional countries 

30.2 Audit External audit 
Compliance with requirements of 
regulatory organisations Environmental Assessment for Sustainable Development 

30.2 Audit External audit 
Periodic evaluation to identify 
compliance Environmental Management System Tools:  A reference guide 

30.2 Audit External audit Perform ongoing review and auditing A comparative theoretical study of two EMSs 
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Table 31: EMS Framework Document 

 Theme Characteristic
s 

Description Typical Activities References 

1 Goal  

 

Organisations have to set 

specific goals and objectives 

with regard to environmental 

management as part of their 

organisational prerogatives and 

the business case for “doing” 

environmental management. 

Purpose The purpose points to aspirational 

element of environmental 

management and the business case 

for implementing it. 

 Improve environmental performance 

 Increase environmental awareness 

 Enhancing company image in relation to 
environmental performance 

 Conservation of resources  

 Increase productivity 

 Save costs 

 Profit from the market for environmentally friendly 
production 

(Melnyk et al., 2003) 

(BARBU et al., 2012) 

(Andre et al., 2004) 

(Zorpas, 2010) 

(Neugebauer, 2012) 

 

Mission Mission is the delivery mechanisms of 

the purpose and guides that must be 

considered in order to implement the 

purpose and aspiration. 

 Mission policy statement 

 Establishment of goals and objectives 

 Illustrate that benefits  have  outweighed any costs 
incurred 

(White et al., 1995) 

(Melnyk et al., 2003) 

Tactical plans Specific tactical plans and actions 

required to deliver on the purpose and 

aspiration. 

 Systematic way of managing organisation's 
environmental affairs 

 Prevention / reduction of pollution  

 Reduce / mitigating risks 

 Regulation compliance 

 Attract the services of high quality personnel 

(BARBU et al., 2012) 

(Zorpas, 2010) 

(Andre et al., 2004) 

2 Management 

 

Policy Policy setting is the accountability of 

line management and must be 

relevant to the activities and 

commitments, and must be integrated 

 Consider environment in business decisions 

 Define environmental policy 

 Commitment to continue improvement 

 Initiated by top management 

(White et al., 1995) 

(Hart, 2001) 
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 Theme Characteristic
s 

Description Typical Activities References 

Environmental management is 

inline management 

accountability and must be 

driven, overseen and guided 

from that perspective.  

into the action of management. (Glasson et al., 2012) 

Planning Organisations must plan for 

environmental management 

implementation, execution and 

integration into the organisation’s way 

of working. Specific activities and 

focus areas must be integrated into 

such a plan. 

 Environmental risk / costs integrated into business 
planning 

 Plan environmental reviews 

 Planning of environmental organisation structures 

 Plan environmental objectives and targets 

(White et al., 1995) 

(BARBU et al., 2012) 

Performance 

objective and 

targets 

In order to measure an environmental 

management plan, specific business 

performance outcomes and 

benchmarks must be established and 

defined. These targets must be 

aligned to the organisational 

environmental management goals and 

objectives. 

 Establish performance baselines 

 Establish performance metrics 

 Contribute in enhancing the reputation of the 
company 

 Assist in company designing and developing better 
products 

 Reduction in third party civil responsibility lawsuits 

 Reduce waste within the production process 

(White et al., 1995) 

(Hart, 2001) 

(Melnyk et al., 2003) 

(Barrow, 2006) 

Operating model An enabler of environmental 

management in an organisation is the 

operating model by which the 

organisation implements 

environmental management. 

Operating model talks to the design of 

organisational structures, roles and 

responsibilities of employees, 

including employee performance 

 Authority, responsibility and accountability 

 Functions of high level environmental management 

 Use of computer hardware and software 

 Sufficient trained and  available staff  

 Define reward and recognition for exceptional 
environmental performance 

 Implement disciplinary action for non-conformance 
to environmental policy and procedures 

 Increase operational efficiency to reduce costs 

 Develop and implement emergency response plan 

(White et al., 1995) 

(Hart, 2001) 

(Zorpas, 2010) 

(DEAT, 2004) 

(Haider, 2011) 
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 Theme Characteristic
s 

Description Typical Activities References 

management, and the technologies 

required in order to enable the 

organisation to deliver on its 

environmental management goals. 

Commitment Management commitment to 

environmental management is 

required to ensure that the 

organisation applies policy, buys into 

and executes environmental 

processes and delivers on the 

organisation’s aspiration around 

environmental management. 

 Provide guidance to line operations 

 Take corrective action 

 Minimise environmental impact through 
participative management actions  

 Enable sustainable overall compliance 

 Apply environmental information to decision-making 

 Assign management to ensure implementation 

 Allocated resources to address environmental 
concerns  

(BARBU et al., 2012) 

(Hart, 2001) 

(Andre et al., 2004) 

(White et al., 1995) 

(DEAT, 2004) 

Communication Internal and external communication 

is required to create visibility around 

environmental management, to share 

successes and highlight issues. 

 Communicate environmental awareness throughout 
the organisation 

 Improve employee awareness of environmental 
issues and responsibilities 

 Ensure channels exist for communicating concerns 

(Hart, 2001) 

(White et al., 1995) 

(Zorpas, 2010) 

3 Operations 

 

Environmental processes and 

procedures are required to 

execute the environmental 

management plan and guide 

Process Environmental management 

processes consisting of specific 

activities, inputs and outputs are 

defined in order to deliver 

environmental management 

outcomes. Processes guide steps to 

be executed and followed by 

employees and integrate 

 Identify operations and processes that impact on 
the environment 

 Focus on internal cost management 

 Consideration of the effect of operations on 
targeted environmental impacts  

 Environmental considerations integrated into 
production processes  

 Create document control mechanisms 

 Identify and ensure access to relevant laws, 
directives and regulations. 

(Melnyk et al., 2003) 

(BARBU et al., 2012) 

(Hart, 2001) 

(White et al., 1995) 
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 Theme Characteristic
s 

Description Typical Activities References 

activity towards achieving and 

delivering defined outcomes. 

environmental management activity 

into the way employees work and 

operate. 

(Zorpas, 2010) 

Implementation Strong focus must be given to 

implementation of environmental 

management plans to ensure 

translation of vision and aspiration into 

actual execution. 

 Implement programs to meet goals 

 Implement an emergency preparedness plans 

 Integrate environmental criteria in way of working 

 Assign execution plan timelines, authorities,  
responsibilities and targets 

(White et al., 1995) 

(Hart, 2001) 

(DEAT, 2004) 

Monitoring In order to understand how an 

organisation is performing against set 

targets, implementation outputs must 

be monitored and measured against 

defined benchmarks, performance 

measures and organisational goals. 

 Address environmental concerns through on-going 
evaluation of products, practices, procedures and 
processes 

 Perform trend analysis  to identify concerns 

 Provide procedures to monitor compliance 

 Evaluate activities related to targeted impacts 

 Maintain thorough records and data for decision 
making 

 Address concerns through assignment of authority, 
responsibilities and allocation of resources 

 Research environmental aspects of products 

 Continuous gathering of data in order to identify 
performance gaps and root causes 

(Melnyk et al., 2003) 

(BARBU et al., 2012) 

(White et al., 1995) 

(Hart, 2001) 

(DEAT, 2004) 

Record keeping   Maintain thorough records and data for decision 
making 

 Address concerns through assignment of authority, 
responsibilities and allocation of resources 

 Research environmental aspects of products 

 Continuous gathering of data in order to identify 
performance gaps and root causes 

(Melnyk et al., 2003) 

(BARBU et al., 2012) 

(White et al., 1995) 

(Hart, 2001) 
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 Theme Characteristic
s 

Description Typical Activities References 

(DEAT, 2004) 

Training Environmental management training 

ensures that the principles are 

understood, that work practices are 

aligned and that environmental 

knowledge is shared. 

 Ensure all employees receive initial training 

 Train employees in emergency response 
procedures 

 On-going refresher training of whole organisation 

 Training of sub-contractor 

(Hart, 2001) 

(White et al., 1995) 

4 Stakeholder 

Stakeholders can make or 

break an aspiration and in this 

instance multiple internal and 

external stakeholders must be 

managed in order to achieve 

overarching outcomes. 

 

Employees Employees are key stakeholders of an 

organisation’s environmental 

management plan and must buy into 

the organisation’s aspiration in this 

regard. 

 Pressures applied by employees 

 Motivation of employees 

(Neugebauer, 2012) 

(Hart, 2001) 

External parties  Multiple external parties interacting 

with the organisation are stakeholders 

that must be managed w.r.t. 

environmental management practices. 

 Government support  

 Input regarding environmental solicited from 
external parties 

 Financial provider requirements 

 Reluctance of insurance companies to cover 
pollution incidents without an environmental 
management plan 
 

(Andre et al., 2004) 

(Neugebauer, 2012) 

(White et al., 1995) 

(Zorpas, 2010) 

Suppliers 

 

Suppliers often interact with 

organisations w.r.t. environmental 

management and practices common 

between the two must be integrated 

on a holistic level as far as 

environmental management is 

 Requirements from supplier  

 Focus on external cost management  

 Reduce waste in equipment selection process 

(Neugebauer, 2012) 

(Melnyk et al., 2003) 
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 Theme Characteristic
s 

Description Typical Activities References 

concerned. 

Customers Customer perception of how well an 

organisation looks after the 

environment plays a key role as far as 

consumer behaviour – and its 

affiliation with the organisation – is 

concerned. 

 Comply with requirements from customers 

 Advise customers on environmental issues 

 Improve chance to successfully sell products in 
international markets 

(Neugebauer, 2012) 

(Melnyk et al., 2003) 

(White et al., 1995) 

Contractors Contractors and sub-contractors often 

work on-site in the organisation or add 

value through outsourced projects. All 

contractors must comply with and 

contribute to the organisation’s 

environmental aspiration. 

 Include environmental criteria in vendor sub-
contractor selection 

 Induct on-site sub-contractors into organisation’s 
environmental requirements 

(White et al., 1995) 

5 Continuous Improvement 

 

Continuous improvement is a 

concept underlying a 

management system and may 

be achieved through multiple 

mechanisms such as the plan-

do-check-act cycle. 

Continuous 

improvement 

 

Once a system – in this instance 

environmental management system – 

has been implemented and a baseline 

created, focus must be given to 

continuous improvement in order to 

“get better at it” and achieve targets 

set. 

 Improve substandard performance by reviewing 
management approaches and processes 

 Management commitment going beyond 
compliance 

 Lessons learnt used to identify improvement areas 

 Enhanced compliance 

 Corrective actions tracked and verified 

 Correction of conditions that hinder sustainable 
environments 

 Perform continuous quality improvements 

(Hart, 2001) 

(Glasson et al., 2012) 

(White et al., 1995) 

(Neugebauer, 2012) 

(BARBU et al., 2012) 

(Zorpas, 2010) 
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 Theme Characteristic
s 

Description Typical Activities References 

(DEAT, 2004) 

6 Audit 

Audit, whether it is internal or 

external, verifies how an 

organisation is doing w.r.t. 

achieving its environmental 

management objectives. It also 

provides output around potential 

gaps that may be attended to in 

order to improve the system. 

Internal A mechanism to establish how well 

the organisation is doing w.r.t. their 

environmental management 

aspirations is to conduct regular 

reviews and audits. 

 Environmental risk assessed for all activities 

 Periodic management review of environmental 
performance  

 Periodic evaluation to assess progress 

(Hart, 2001) 

(White et al., 1995) 

(BARBU et al., 2012) 

External External audit is required to verify 

environmental management 

compliance against an agreed 

baseline or legislation. 

 Periodic evaluation to identify compliance 

 Competent independent 3rd party review  

 Compliance with requirements for regulatory 
organisations 

 Perform on-going review and auditing 

(Lee and George, 

2000) 

(Andre et al., 2004) 

(Hart, 2001) 

(BARBU et al., 2012) 
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APPENDIX C: CYANIDE CODE PRINCIPLES AND STANDARDS 

Table 32: ICMI Principles and Standards 

Principles Standards 

Principle 1    

Production  Encourage responsible cyanide 

manufacturing by purchasing 

from manufacturers who 

operate in a safe and 

environmentally protective 

manner.  

Standard of 

Practice 1.1 

 

Purchase cyanide from manufacturers 

employing appropriate practices and 

procedures to limit exposure of their 

workforce to cyanide and to prevent 

releases of cyanide to the environment. 

Principle 2    

Transportation Protect communities and the 

environment during cyanide 

transport.  

 

Standard of 

Practice 2.1 

Establish clear lines of responsibility for 

safety, security, release prevention, 

training and emergency response in 

written agreements with producers, 

distributors and transporters. 

    

  Standard of 

Practice 2.2 

Require that cyanide transporters 

implement appropriate emergency 

response plans and capabilities, and 

employ adequate measures for cyanide 

management. 

Principle 3    

Handling and 

Storage  

Protect workers and the 

environment during cyanide 

handling and storage 

Standard of 

Practice 3.1 

Design and construct unloading, storage 

and mixing facilities consistent with 

sound, accepted engineering practices, 

quality control and quality assurance 

procedures, spill prevention and spill 

containment measures. 

  Standard of 

Practice 3.2 

Operate unloading, storage and mixing 

facilities using inspections, preventive 

maintenance and contingency plans to 

prevent or contain releases and control 

and respond to worker exposures. 

Principle 4    

Operations Manage cyanide process 

solutions and waste streams to 

Standard of 

Practice 4.1 

Implement management and operating 

systems designed to protect human 
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Principles Standards 

protect human health and the 

environment   

health and the environment including 

contingency planning and inspection and 

preventive maintenance procedures.  

  Standard of 

Practice 4.2 

Introduce management and operating 

systems to minimize cyanide use, 

thereby limiting concentrations of cyanide 

in mill tailings. 

  Standard of 

Practice 4.3 

Implement a comprehensive water 

management program to protect against 

unintentional releases. 

  Standard of 

Practice 4.4 

Implement measures to protect birds, 

other wildlife and livestock from adverse 

effects of cyanide process solutions. 

  Standard of 

Practice 4.5 

Implement measures to protect fish and 

wildlife from direct and indirect 

discharges of cyanide process solution to 

surface water.  

 

  Standard of 

Practice 4.6 

Implement measures designed to 

manage seepage from cyanide facilities 

to protect the beneficial uses of 

groundwater.  

  Standard of 

Practice 4.7 

Provide spill prevention or containment 

measures for process tanks and 

pipelines.  

  Standard of 

Practice 4.8 

Implement quality control/quality 

assurance procedures to confirm that 

cyanide facilities are constructed 

according to accepted engineering 

standards and specifications. 

  Standard of 

Practice 4.9 

Implement monitoring programs to 

evaluate the effects of cyanide use on 

wildlife, surface and groundwater quality.  

Principle 5    

Decommissioning Protect communities and the 

environment from cyanide 

through development and 

implementation of 

decommissioning plans for 

Standard of 

Practice 5.1 

Plan and implement procedures for 

effective decommissioning of cyanide 

facilities to protect human health, wildlife 

and livestock.  



97 

Principles Standards 

cyanide facilities -  

  Standard of 

Practice 5.2 

Establish an assurance mechanism 

capable of fully funding cyanide related 

decommissioning activities. 

Principle 6    

Workers Safety Protect workers' health and 

safety from exposure to 

cyanide 

Standard of 

Practice 6.1 

Identify potential exposure scenarios and 

take measures as necessary to eliminate, 

reduce and control them.  

 

  Standard of 

Practice 6.2 

Operate and monitor cyanide facilities to 

protect worker health and safety and 

periodically evaluate the effectiveness of 

health and safety measures.  

  Standard of 

Practice 6.3 

Develop and implement emergency 

response plans and procedures to 

respond to worker exposure to cyanide.  

Principle 7    

Emergency 

Response 

Protect communities and the 

environment through the 

development of emergency 

response strategies. 

Standard of 

Practice 7.1 

Prepare detailed emergency response 

plans for potential cyanide releases.  

 

  Standard of 

Practice 7.2 

Involve site personnel and stakeholders 

in the planning process. 

  Standard of 

Practice 7.3 

Designate appropriate personnel and 

commit necessary equipment and 

resources for emergency response.  

  Standard of 

Practice 7.4 

Develop procedures for internal and 

external emergency notification and 

reporting 

  Standard of 

Practice 7.5 

Incorporate into response plans 

monitoring elements and remediation 

measures that account for the additional 

hazards of using cyanide treatment 

chemicals.  

  Standard of 

Practice 7.6 

Periodically evaluate response 

procedures and capabilities and revise 

them as needed.  



98 

Principles Standards 

Principle 8    

Training Train workers and emergency 

response personnel to manage 

cyanide in a safe and 

environmentally protective 

manner 

  

  Standard of 

Practice 8.1 

Train workers to understand the hazards 

associated with cyanide use.  

  Standard of 

Practice 8.2 

Train appropriate personnel to operate 

the facility according to systems and 

procedures that protect human health, 

the community and the environment.  

  Standard of 

Practice 8.3 

Train appropriate workers and personnel 

to respond to worker exposures and 

environmental releases of cyanide.  

Principle 9    

Dialogue Engage in public consultation 

and disclosure.  

Standard of 

Practice 9.1 

Provide stakeholders the opportunity to 

communicate issues of concern.  

  Standard of 

Practice 9.2 

Initiate dialogue describing cyanide 

management procedures and 

responsively address identified concerns.  

  Standard of  

 

Practice 9.3 

Make appropriate operational and 

environmental information regarding 

cyanide management available to 

stakeholders. 
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APPENDIX D: CYANIDE CODE WORK BREAKDOWN SHEET 

Table 33: Cyanide Code work breakdown sheet 

WBS Principles Typical Activities Characteristic Theme Reference 

  Contract with all cyanide manufacturer Manufacturers Contract (ICMI,2013) 

  Manufacturer must  be ICMC compliant Manufacturers Contract (ICMI,2013) 

 If cyanide is purchased from an independent distributor(s), has the 
distributor(s) provided evidence that the cyanide shipped to the gold 
mining operation is from a manufacturer(s) that is certified in 
compliance with the Code? 

Independent supplier to supply guarantees Independent 
supplier 

Contract (ICMI,2013) 

 Packaging as required by the United Nations for international shipments 
and by the political jurisdictions) the shipment will pass through? 

Packaging as per  United Nation requirements Manufacturers Contract (ICMI,2013) 

 Packaging as required by the United Nations for international shipments 
and by the political jurisdictions) the shipment will pass through? 

Independent supplier guarantees international 
packaging is per  United Nation requirements 

Independent 
supplier 

Contract (ICMI,2013) 

 Labeling in languages necessary to identify the material in the political 
jurisdiction's) the shipment will pass through, and as required by these 
jurisdiction's) and by the United Nations (for international shipments)? 

Manufacturer guarantees  labeling  according 
United Nations requirements for languages 

Manufacturers Contract (ICMI,2013) 

 Labeling in languages necessary to identify the material in the political 
jurisdiction's) the shipment will pass through, and as required by these 
jurisdiction's) and by the United Nations (for international shipments)? 

Independent supplier guarantees  labeling of 
containers  United Nations requirements for 
languages 

Independent 
supplier 

Contract (ICMI,2013) 

 Storage prior to shipment? Independent supplier  guarantees 
responsibility for storage prior for shipment 

Independent 
supplier 

Contract (ICMI,2013) 

 Storage prior to shipment? Manufacturer guarantees responsibility for 
storage prior for shipment 

Manufacturers Contract (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Interim loading, storage and unloading during shipment? Independent supplier and or transporter 
guarantees responsibility for interim loading, 
and unloading 

Independent 
supplier 

Contract (ICMI,2013) 

 Evaluation and selection of routes, including community involvement? Independent supplier guarantees for 
community involvement in Route selection. 

Independent 
supplier 

Contract (ICMI,2013) 

 Storage and security at ports of entry? Supplier responsibility at storage at ports of 
entry 

Independent 
supplier 

Contract (ICMI,2013) 

 Transport to the operation? Transporters responsibility for transport to the 
operations 

Transporter Contract (ICMI,2013) 

 Unloading at the operation? Transporter responsibility at offloading at the 
operation? 

Transporter Contract (ICMI,2013) 

 Safety and maintenance of the means of transportation (e.g., aircraft, 
vessels, vehicles, trains, etc.) throughout transport? 

Independent supplier guarantees responsibility 
for safety at ports of entry 

Independent 
supplier 

Contract (ICMI,2013) 

 Task and safety training for transporters and handlers throughout 
transport? 

Independent supplier guarantees for safety  
training for transporters transportation 

Independent 
supplier 

Contract (ICMI,2013) 

 Transporter guarantees for maintenance 
training for transporters transportation 

Transporter Contract (ICMI,2013) 

 Security throughout transport? Supplier guarantees for security during 
transport 

Independent 
supplier 

Contract (ICMI,2013) 

  Transporter guarantees for security during 
transport 

Transporter Contract (ICMI,2013) 

 Emergency response throughout transport? Transporter ensures an emergency response 
plan is in place during  transportation 

Transporter Contract (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Emergency response throughout transport? Independent supplier guarantees for 
emergency response plan during 
transportation 

Independent 
supplier 

Contract (ICMI,2013) 

  Transporter to ensure training on emergency 
response plan 

Transporter Contract (ICMI,2013) 

 Does the written agreement specify that the designated responsibilities 
extend to any subcontractors used by the producer, distributor or the 
operation for transportation-related activities? 

Manufacturers agreement specify  
responsibilities  to any subcontractors 

Manufactures Contract (ICMI,2013) 

 Does the operation’s contract with the cyanide transporter(s) require 
that the transporter(s) be certified under the Code? 

Transporter compliant with ICMC Transporter Contract (ICMI,2013) 

 Is the cyanide transporter(s) certified under the Code? Transporter required to be ICMC certified Transporter Contract (ICMI,2013) 

 Does the operation have a chain of custody records identifying all 
elements of the supply chain (producer, transporter(s), interim storage 
facilities) that handle the cyanide brought to its site? Are all identified 
transporters certified in compliance with the Code? 

Organisation must  have record of supply 
chain 

Record keeping Operations (ICMI,2013) 

 Are unloading and storage areas for liquid and solid cyanide located 
away from people and surface waters?  If not, has the operation 
evaluated the potential for releases to surface water and/or human 
exposure, and implemented precautions to minimize these potentials? 

Ensure location of facility does not poses a 
health threat to people or environment 

Facility design Operations (ICMI,2013) 

 Is Liquid cyanide unloaded on a concrete or other surface that can 
minimise seepage to subsurface 

Unloading and storage area designed to 
prevent ground seepage 

Facility design Operations (ICMI,2013) 

 Is cyanide unloading area designed and constructed to contain , 
recover or allow remediation of any leakage from the tanker truck 

Unloading and storage area designed to 
prevent ground seepage from transport vehicle 

Facility design Operations (ICMI,2013) 

 Is there a method to prevent overfilling of cyanide storage tanks located 
on concrete or other that can prevent seepage to subsurface 

Controls to prevent over filling of storage Facility design Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Are cyanide mixing and storage tanks located on concrete or other 
surface that can prevent seepage to subsurface? 

Storage constructed on area to prevent 
seepage into groundwater to prevent pollution 

Facility design Operations (ICMI,2013) 

 Are secondary containments for cyanide storage and mixing tanks 
constructed of materials that provide a competent barrier to leakage? 

Secondary storage designs to prevent 
pollution 

Facility design Operations (ICMI,2013) 

 With adequate ventilation to prevent the build-up of hydrogen cyanide 
gas? 

Ensure adequate ventilation to prevent HCN 
gas build up 

Facility design Operations (ICMI,2013) 

 Under a roof, off the ground or with other measures to minimize the 
potential for contact of solid cyanide with water? 

Ensure storage areas covered and above 
ground to prevent water contact 

Facility design Operations (ICMI,2013) 

 In a secure area where public access is prohibited, such as within the 
fenced boundary of the plant or within a separate fenced and locked 
area? 

Prevent access to unauthorised controlled 
area 

Security Operations (ICMI,2013) 

 Separately from incompatible materials such as acids, strong oxidizers 
and explosives and apart from foods, animal feeds and tobacco 
products with berms, bunds, walls or other appropriate barriers that will 
prevent mixing? 

Separation of cyanide area from other  
incompatible materials 

Facility design Operations (ICMI,2013) 

 Prevent empty cyanide containers from being used for any purpose 
other than holding cyanide? 

Procedures for preventing the  use of cyanide 
containers 

Procedures Operations (ICMI,2013) 

 Rinse empty cyanide drums, plastic bags and liners with water three 
times and add the rinse water to the cyanidation process or otherwise 
dispose of it in an environmentally sound manner? 

Procedures in clean  cyanide containers Procedures Operations (ICMI,2013) 

 Crush empty cyanide drums prior to disposal in a landfill and burn or 
otherwise dispose of empty wooden crates in an environmentally sound 
manner? 

Procedures in place to dispose of empty 
containers 

Procedures Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Clean any cyanide residue from the outside of cyanide containers that 
are returned to the vendor and securely close them for shipment? 

Procedures in clean empty cyanide containers 
before returning to supplier 

Procedures Operations (ICMI,2013) 

 Has the operation developed and implemented plans or procedures to 
prevent exposures and releases during cyanide unloading and mixing 
activities such as: 

Procedures to prevent cyanide exposure 
during off loading 

Procedures Operations (ICMI,2013) 

 Operation of valves and couplings for unloading and mixing of solid 
cyanide or liquid cyanide 

Procedure for valve control mixing solid 
cyanide 

Procedures Operations (ICMI,2013) 

 Handling cyanide containers without rupturing or puncturing; Procedures for handling cyanide containers. Procedures Operations (ICMI,2013) 

 Limiting the height of stacking of cyanide containers; Procedures for handling cyanide containers. Procedures Operations (ICMI,2013) 

 Timely clean-up of any spills of cyanide during mixing; Procedures for handling cyanide containers. Procedures Operations (ICMI,2013) 

 Providing for safe unloading of liquid cyanide and manual mixing of 
solid cyanide by requiring appropriate personal protective equipment 
and having a second individual observe from a safe area or remote 
observation by video 

Requirement of Personal protective clothing 
when handling Cyanide 

Health and 
Safety 

Operations (ICMI,2013) 

 Have written management and operating plans or procedures been 
developed for cyanide facilities including leach plants, heap leach 
operations, tailings impoundments (TSF), and cyanide treatment, 
regeneration and disposal systems? 

Procedure for cyanide facilities for 
regeneration and disposal systems 

Procedures Operations (ICMI,2013) 

 Does the operation have plans or procedures that identify the 
assumptions and parameters on which the facility design was based 
and any applicable regulatory requirements (e.g., freeboard required for 
safe pond and impoundment operation; the cyanide concentrations in 
tailings on which the facility’s wildlife protection measures were based) 
as necessary to prevent or control cyanide releases and exposures 
consistent with applicable requirements? 

Operational procedures that identify 
assumptions and parameter on which design 
was based for regeneration and disposal of 
cyanide 

Procedures Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Does the operation have plans or procedures that identify the 
assumptions and parameters on which the facility design was based 
and any applicable regulatory requirements (e.g., freeboard required for 
safe pond and impoundment operation; the cyanide concentrations in 
tailings on which the facility’s wildlife protection measures were based) 
as necessary to prevent or control cyanide releases and exposures 
consistent with applicable requirements? 

Procedures to comply for regulatory 
requirements 

Procedures Operations (ICMI,2013) 

 Does the operation have plans or procedures that identify any 
applicable regulatory requirements (e.g., freeboard required for safe 
pond and impoundment operation; the cyanide concentrations in 
tailings on which the facility’s wildlife protection measures were based) 

Procedures for cyanide concentration in 
tailings on which the protection of wildlife is 
based. 

Procedures Operations (ICMI,2013) 

 Does the operation have plans or procedures that describe the 
standard practices necessary for the safe and environmentally sound 
operation of the facility including the specific measures needed for 
compliance with the Code, such as inspections and preventive 
maintenance activities? 

Standard operating procedures for 
environmentally sound operation 

Procedures Operations (ICMI,2013) 

 Does the operation have plans or procedures that describe the 
standard practices necessary for the safe and environmentally sound 
operation of the facility including the specific measures needed for 
compliance with the Code, such as inspections and preventive 
maintenance activities? 

Standard operating procedures for 
environmentally sound operation 

Procedures Operations (ICMI,2013) 

 Does the operation have plans or procedures that describe the 
standard practices necessary for the safe and environmentally sound 
operation of the facility including the specific measures needed for 
compliance with the Code, such as inspections and preventive 
maintenance activities? 

Procedures for preventative maintenance 
program 

Procedures Operations (ICMI,2013) 

 Does the operation have a procedure to identify when site operating 
practices have or will be changed from those on which the initial design 
and operating practices were predicated? 

Procedure for change control Procedures Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Does the operation have procedures for contingencies for cyanide 
management in situations where there is an upset in a facility’s water 
balance, when inspections or monitoring identifies a problem, and when 
a temporary closure or cessation of operations may be necessary? 

Procedure for contingencies plan for non-
standard operations situations like an upset in 
the operational water balance to restore the 
designed containment capacity. 

Procedures Operations (ICMI,2013) 

 Does the operation inspect cyanide facilities on an established 
frequency sufficient to assure and document that they are functioning 
within design parameters? 

Recorded frequencies of inspections of 
facilities 

Inspection Operations (ICMI,2013) 

 Tanks holding cyanide solutions for structural integrity and signs of 
corrosion and leakage? 

Inspection of facilities for structure integrity Inspection Operations (ICMI,2013) 

 Secondary containments for their integrity, the presence of fluids and 
their available capacity, and to ensure that any drains are closed and, if 
necessary, locked, to prevent accidental releases to the environment? 

Inspection of secondary containments facilities 
for structure integrity 

Inspection Operations (ICMI,2013) 

 Secondary containments for their integrity, the presence of fluids and 
their available capacity, and to ensure that any drains are closed and, if 
necessary, locked, to prevent accidental releases to the environment? 

Inspections for presence of fluids, closure of 
drains to prevent release to environment 

Inspection Operations (ICMI,2013) 

 Leak detection and collection systems at leach pads and ponds, as 
required in the design documents? 

Leak detection measures. Monitoring Operations (ICMI,2013) 

 Pipelines, pumps and valves for deterioration and leakage? Inspection of Cyanide for leak detection and 
determination 

Inspection Operations (ICMI,2013) 

 Ponds and impoundments for the parameters identified in their design 
documents as critical to their containment of cyanide and solutions and 
maintenance of the water balance, such as available freeboard and 
integrity of surface water diversions 

Inspection of critical equipment for Cyanide 
containment 

Inspections Operations (ICMI,2013) 

 Are inspections documented, including the date of the inspection, the 
name of the inspector, and any observed deficiencies; is the nature and 
date of corrective actions documented, and are records retained? 

Documentation of regular inspections Record keeping Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Are preventive maintenance programs implemented and activities 
documented to assure the continuous functioning of equipment and 
devices that are necessary for cyanide management? 

Preventative maintenance program for critical 
cyanide equipment 

Preventative 
Maintenance 

Operations (ICMI,2013) 

 Does the operation have an emergency power source as necessary to 
operate pumps and other equipment to prevent unintentional releases 
and exposures in the event its primary source of power is interrupted?  
Is the back-up power generating equipment maintained and tested? 

Availability of emergency power source to 
prevent spillage during main power disruptions 

Facility design Operations (ICMI,2013) 

 Does the operation conduct a program to determine optimal cyanide 
addition rates in the mill and evaluate and adjust addition rates as 
necessary when ore types or processing practices change cyanide 
requirements? 

Monitoring of cyanide addition rates Monitoring Operations (ICMI,2013) 

 Has the operation evaluated various control strategies for cyanide 
additions? 

Evaluated different control strategies Monitoring Operations (ICMI,2013) 

 Has the operation implemented a strategy to control its cyanide 
addition? 

Implementation of control strategies Process Operations (ICMI,2013) 

 Has the operation developed a comprehensive, probabilistic water 
balance? 

Development of a comprehensive water 
balance 

Process Operations (ICMI,2013) 

 The rates at which solutions are applied to leach pads and that tailings 
are deposited into tailings storage facilities? 

Determine deposition rates Monitoring Operations (ICMI,2013) 

 A design storm duration and return interval that provides a sufficient 
degree of assurance that overtopping of the pond or impoundment can 
be prevented during the operational life of the facility? 

Water regulation compliance Facility design Operations (ICMI,2013) 

 The quality of existing precipitation and evaporation data in 
representing actual site conditions? 

Capturing actual site condition data Record keeping Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 The amount of precipitation entering a pond or impoundment resulting 
from surface run-on from the up gradient watershed, including 
adjustments as necessary to account for differences in elevation and for 
infiltration of the runoff into the ground? 

Ensure surface run off of storm event into 
containment 

Monitoring Operations (ICMI,2013) 

 Effects of potential freezing and thawing conditions on the accumulation 
of precipitation within the facility and the up gradient watershed? 

Consideration of potential freezing and 
thawing conditions within facility. 

Facility design Operations (ICMI,2013) 

 Solution losses in addition to evaporation, such as the capacity of 
decant, drainage and recycling systems, allowable seepage to the 
subsurface, and allowable discharges to surface water? 

Include solution losses (excluding evaporation) 
in water balance 

Monitoring Operations (ICMI,2013) 

 The effects of potential power outages or equipment failures on the 
ability of a system to remove water from a facility? 

Develop and implement emergency response 
plan 

Facility design Operations (ICMI,2013) 

 Where solution is discharged to surface waters, the capacity and on-
line availability of necessary treatment, destruction or regeneration 
systems? 

Availability of a cyanide treatment facility 
before discharge to surface water 

Facility design Operations (ICMI,2013) 

 Other aspects of facility design that may affect the water balance, such 
as the assumed phreatic surface in a tailings storage facility? 

Identification of all aspects that may affect 
water balance 

Facility design Operations (ICMI,2013) 

 Do the operation’s operating procedures incorporate inspection and 
monitoring activities as necessary to implement the water balance and 
prevent overtopping of ponds and impoundments and unplanned 
discharge of cyanide solutions to the environment? 

The monitoring of conditions of water balance 
should be included in its operating plans. 

Monitoring Operations (ICMI,2013) 

 Do the operation’s operating procedures incorporate inspection and 
monitoring activities as necessary to implement the water balance and 
prevent overtopping of ponds and impoundments and unplanned 
discharge of cyanide solutions to the environment? 

The inspection of conditions of water balance 
should be included in its operating plans. 

Inspections Operations (ICMI,2013) 

 Are ponds and impoundments designed and operated with adequate 
freeboard above the maximum design storage capacity determined to 
be necessary from water balance calculations? 

Facility designed to accumulate water balance Facility design Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Does the operation measure precipitation, compare the results to 
design assumptions and revise operating practices as necessary? 

Determine precipitation and evaporation of 
actual site data 

Monitoring Operations (ICMI,2013) 

 Has the operation implemented measures (e.g., fencing, filling in 
collection ditches with gravel, and covering or netting solution in ponds 
and impoundments) to restrict access by wildlife and livestock to all 
open waters where WAD cyanide exceeds 50 mg/l? 

Implement measures to protect wildlife Implementation Operations (ICMI,2013) 

 Can the operation demonstrate that the cyanide concentration in open 
water in TSFs', leach facilities and solution ponds does not exceed 50 
mg/l WAD cyanide? 

Control of cyanide in open water Monitoring Operations (ICMI,2013) 

 Is maintaining a WAD cyanide concentration of 50 mg/l or less in open 
water effective in preventing significant wildlife mortalities? 

Control of cyanide in open water Monitoring Operations (ICMI,2013) 

 Does the operation apply leach solutions in a manner designed to avoid 
significant ponding on the heap surface and limit overspray of solution 
off the heap liner? 

Control of Cyanide ponding in Heap leaching Process Operations (ICMI,2013) 

 Does the operation have a direct discharge to surface water and if so, is 
it no greater than 0.5 mg/l WAD cyanide? 

Direct discharge to surface water below 
required parameters of cyanide 

Process Operations (ICMI,2013) 

 Is the concentration of free cyanide 0.022 mg/l or lower downstream of 
any established mixing zone?  How has this been determined? 

Direct discharge to surface water below 
required parameters of cyanide 

Process Operations (ICMI,2013) 

 Does the operation have an indirect discharge to surface water?  How 
has this been determined? 

Determined indirect discharge to surface water 
below set parameters 

Monitoring Operations (ICMI,2013) 

 If indirect discharges from the operation have caused cyanide 
concentrations in surface water to rise above levels protective of a 
designated beneficial use for aquatic life, is the operation engaged in 
remedial activity to prevent further degradation and restore beneficial 
use? 

Remedial activity to prevent reoccurrence if 
Cyanide parameters in surface water are high 
during discharge 

Process Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Does the operation implement specific water management or other 
measures to manage seepage to protect the beneficial use (s) of 
groundwater beneath and / or immediately down gradient of the 
operation? 

Seepage groundwater management Performance 
objectives and 
targets 

Management (ICMI,2013) 

 Are WAD cyanide concentrations (or other species of cyanide for which 
there is a numerical standard established by the applicable jurisdiction) 
in groundwater at compliance points below or down gradient of the 
facility at or below levels that are protective of identified beneficial uses 
of the groundwater? 

Determined indirect discharge to surface water 
below set parameters 

Performance 
objectives and 
targets 

Management (ICMI,2013) 

 If the operation uses mill tailings as underground backfill, have the 
potential impacts to worker health and the beneficial uses of 
groundwater been evaluated and have measures been implemented as 
necessary to address them? 

Control of cyanide contamination in backfill Performance 
objectives and 
targets 

Management (ICMI,2013) 

 If seepage from the operation has caused the cyanide concentration of 
the groundwater to exceed that necessary to protect its beneficial use, 
is the operation engaged in remedial activity to prevent further 
degradation and restore beneficial uses? 

Remedial activity to prevent reoccurrence of 
high cyanide concentrations in groundwater 

Procedures Operations (ICMI,2013) 

 Are spill prevention or containment measures provided for all unloading, 
storage, mixing and process solution tanks? 

Availability of spillage prevention controls 
during all operations 

Monitoring Operations (ICMI,2013) 

 Are secondary containments for cyanide unloading, storage, mixing and 
process tanks sized to hold a volume greater than that of the largest 
tank within the containment and any piping draining back to the tank, 
and with additional capacity for the design storm event? 

Containment above largest vessel capacity Facility design Operations (ICMI,2013) 

 Are procedures in place and being implemented to prevent discharge to 
the environment of any cyanide solution or cyanide-contaminated water 
that is collected in a secondary containment area? 

Procedures to prevent discharge to the 
environment 

Procedures Operations (ICMI,2013) 

 For cyanide process tanks without secondary containment, are there 
procedures for remediation of any contaminated soil such that adverse 
impacts on surface or groundwater are prevented? 

Procedure remedial action if no secondary 
containment 

Procedures Operations (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Is spill prevention or containment measures provided for all process 
solution pipelines to collect leaks and prevent releases to the 
environment? 

Availability of spillage prevention controls 
during all operations 

Facility design Operations (ICMI,2013) 

 Have areas where cyanide pipelines present a risk to surface water 
been evaluated for special protection needs? 

Evaluation of pipelines across surface streams Facility design Operations  

 Are cyanide tanks and pipelines constructed of materials that are 
compatible with cyanide and high pH conditions? 

Pipe line construction materials Facility design Operations (ICMI,2013) 

 Have quality control and quality assurance programs been implemented 
during construction of all new cyanide facilities and modifications to 
existing facilities, including cyanide unloading, storage, mixing facilities 
and other cyanide facilities? 

Quality control and assurance implemented 
during construction of  new cyanide facilities 

Facility design Operations (ICMI,2013) 

 Have quality control and quality assurance programs addressed the 
suitability of materials and adequacy of soil compaction for earthworks 
such as tank foundations and earthen liners, the installation of synthetic 
membrane liners used in ponds and leach pads, and for construction of 
cyanide storage and process tanks? 

Quality control and assurance implemented for 
material and soil compaction 

Facility design Operations (ICMI,2013) 

 Have quality control and quality assurance records been retained for 
cyanide facilities? 

Maintaining quality control and insurances 
records 

Record keeping Operations (ICMI,2013) 

 Have appropriately qualified personnel reviewed facility construction 
and provided documentation that the facility has been built as proposed 
and approved? 

Review of facilities by qualified personnel. Facility design Operations  

 Where there is no available quality control and quality assurance 
documentation or as-built certification for facility construction, has an 
appropriately qualified person inspected the facility and issued a report 
concluding that it can continue to be operated within established 
parameters consistent with the Code’s Principles and Standards of 
Practice? 

Review of facilities by qualified personnel. Facility design Operations  
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WBS Principles Typical Activities Characteristic Theme Reference 

 Has the operation developed written standard procedures for 
monitoring activities? 

Implementation of procedures to monitor 
activities 

Procedures Operations (ICMI,2013) 

 Have sampling and analytical protocols been developed by 
appropriately qualified personnel? 

Develop sampling and analysing protocols by 
certified personnel 

Process Operations (ICMI,2013) 

 Do procedures specify how and where samples should be taken, 
sample preservation techniques, chain of custody procedures and 
cyanide species to be analysed? 

Develop sampling and analysing protocols by 
certified personnel 

Procedures Operations (ICMI,2013) 

 Are sampling conditions (e.g. weather, livestock, /wildlife activity, 
anthropogenic influences, etc.) and procedures documented in writing? 

Implement sampling field report which includes 
weather conditions and human and animal 
activity 

Procedures Operations (ICMI,2013) 

 Does the operation monitor for cyanide in discharges to surface water 
and in surface and groundwater up gradient and down gradient of the 
site? 

Monitoring of up and down stream of surface 
and groundwater 

Monitoring Operations (ICMI,2013) 

 Does the operation inspect for and record wildlife mortalities related to 
contact with and ingestion of cyanide solutions? 

Monitor wild life mortalities Monitoring Operations (ICMI,2013) 

 Is monitoring conducted at frequencies adequate to characterise the 
medium being monitored and to identify changes in a timely manner? 

Develop a monitoring frequency Monitoring Operations (ICMI,2013) 

 Has the operation developed written procedures to effectively 
decommission cyanide facilities at the cessation of operations? 

Procedures for decommissioning of cyanide 
facilities 

Decommissionin
g 

Management (ICMI,2013) 

 Does the plan include an implementation schedule for decommissioning 
activities? 

Implementation plan for decommissioning to 
keep current 

Decommissionin
g 

Management (ICMI,2013) 

 Does the operation review its decommissioning procedures for cyanide 
facilities during the life of the operation and revise them as needed? 

Implementation plan for decommissioning to 
keep current 

Decommissionin
g 

Management (ICMI,2013) 
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WBS Principles Typical Activities Characteristic Theme Reference 

 Has the operation developed an estimate of the cost to fully fund third 
party implementation of the cyanide-related decommissioning 
measures identified in its site decommissioning or closure plan? 

Funding of decommissioning Decommissionin
g 

Management (ICMI,2013) 

 Does the operation review and update the cost estimate at least every 
five years and when revisions to the plan are made that effect cyanide-
related decommissioning activities? 

Update of funding every 5 years for cyanide 
decommissioning 

Decommissionin
g 

Management (ICMI,2013) 

 Has the operation established a financial assurance mechanism as 
required and approved by the applicable jurisdiction that covers its 
estimated costs for the cyanide-related decommissioning activities 
identified in its decommissioning and closure strategy?  If so, no further 
demonstration is required to comply with this Standard of Practice 

Jurisdictional requirement is for the 
establishment of a trust fund to cover the 
closure costs of the mine 

Decommissionin
g 

Management (ICMI,2013) 

 If the applicable jurisdiction does not require financial assurance, has 
the operation established a financial assurance mechanism other than 
self-insurance or self-guarantee that covers its estimated costs for the 
cyanide-related decommissioning activities identified in its 
decommissioning and closure strategy?  If so, no further demonstration 
is required to comply with this Standard of Practice. 

Financial assurance if no jurisdictional 
required. 

Decommissionin
g 

Management (ICMI,2013) 

 If the operation has established self-insurance or self-guarantee as a 
financial assurance mechanism, has the operation provided a 
statement by a qualified financial auditor that it has sufficient financial 
strength to fulfill this obligation as demonstrated by an accepted 
financial evaluation methodology? 

Establish self-insurance or self-guarantee as a 
financial assurance mechanism 

Decommissionin
g 

Management (ICMI,2013) 

 Has the operation developed procedures describing how cyanide-
related tasks such as unloading, mixing, plant operations, entry into 
confined spaces, and equipment decontamination prior to maintenance 
should be conducted to minimize worker exposure? 

Unloading Procedures Operations (ICMI,2013) 

 Do the procedures require, where necessary, the use of personal 
protective equipment and address pre-work inspections? 

Use of Personal protective equipment for safe 
handling of cyanide 

Procedures Operations (ICMI,2013) 
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 Does the operation implement procedures to review proposed process 
and operational changes and modifications for their potential impacts 
on worker health and safety, and include the necessary worker 
protection measures? 

Implement change control procedure Safety Operations (ICMI,2013) 

 Does the operation solicit and consider worker input in developing and 
evaluating health and safety procedures? 

Employee input in procedure development Employees Stakeholders  

 Has the operation determined the appropriate pH for limiting the 
evolution of hydrogen cyanide gas during mixing and production 
activities? 

Operational control of cyanide addition Process Operations (ICMI,2013) 

 Where the potential exists for significant cyanide exposure, does the 
operation use ambient or personal monitoring devices to confirm that 
controls are adequate to limit worker exposure to hydrogen cyanide gas 
and sodium, calcium or potassium cyanide dust to 10 parts per million 
on an instantaneous basis and 4.7 parts per million continuously over 
an 8-hour period, as cyanide? 

Monitoring of ambient cyanide exposure for 
employees 

Health and 
Safety 

Operations (ICMI,2013) 

 Has the operation identified areas and activities where workers may be 
exposed to cyanide in excess of 10 parts per million on an 
instantaneous basis and 4.7 parts per million continuously over an 8-
hour period and require use of personal protective equipment in these 
areas or when performing these activities? 

Identified areas of possible cyanide exposure 
more than 10 ppm 

Health and 
Safety 

Operations (ICMI,2013) 

 Is hydrogen cyanide monitoring equipment maintained, tested and 
calibrated as directed by the manufacturer, and are records retained for 
at least one year? 

Implementation of a planned maintenance 
process 

Process Operations (ICMI,2013) 

 Have warning signs been placed where cyanide is used advising 
workers that cyanide is present, and that smoking, open flames and 
eating and drinking are not allowed, and that, if necessary, suitable 
personal protective equipment must be worn? 

Safety signs to warn employees of possible 
cyanide exposure 

Health and 
Safety 

Operations (ICMI,2013) 
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 Are showers, low-pressure eye wash stations and dry powder or non-
acidic sodium bi-carbonate fire extinguishers located at strategic 
locations throughout the operation where cyanide is used and are they 
maintained and inspected or tested on a regular basis? 

Availability of low pressure showers, fire 
extinguishers at strategic positions 

Facility design Operations (ICMI,2013) 

 Are unloading, storage, mixing and process tanks and piping containing 
cyanide identified to alert workers of their contents, and is the direction 
of cyanide flow in pipes designated? 

Identification of cyanide equipment to warn 
employees 

Facility design Operations (ICMI,2013) 

 Are MSDS, first aid procedures or other informational materials on 
cyanide safety in the language of the workforce available in areas 
where cyanide is managed? 

Safety data sheets available and in language 
understandable by all 

Health and 
Safety 

Operations (ICMI,2013) 

 Are all exposure incidents investigated and evaluated to determine if 
the operation’s programs and procedures to protect worker health and 
safety and to respond to cyanide exposures adequate or need to be 
revised? 

Investigation of procedures after incident to 
determine  if they were adequate 

Continuous 
improvement 

Management (ICMI,2013) 

 Does the operation have water, oxygen, a resuscitator, antidote kits and 
a radio, telephone, alarm system or other means of communication or 
emergency notification readily available for use at unloading, storage 
and mixing locations and elsewhere in the plant? 

Availability  of emergency equipment for 
emergency response 

Health and 
Safety 

Operations (ICMI,2013) 

 Does the operation inspect its first aid equipment regularly to assure 
that it is available when needed, and are materials such as antidotes 
stored and/or tested as directed by their manufacturer and replaced on 
a schedule that assures they will be effective when required? 

Prove of regular inspection of emergency 
response equipment 

Inspections Operations (ICMI,2013) 

 Has the operation developed specific written emergency response 
plans or procedures to respond to cyanide exposures? 

Emergency response plan and procedure Procedures Emergency 
response plan 

(ICMI,2013) 

 Do the operations have its own on-site capability to provide first aid or 
medical assistance to workers exposed to cyanide? 

Onsite first aid treatment for cyanide exposure Medical facilities Emergency 
response plan 

(ICMI,2013) 

 Has the operation developed procedures to transport exposed workers Procedures to transport exposed worker to Medical facilities Emergency (ICMI,2013) 
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to locally available qualified off site medical facilities? medical facilities. response plan 

 Has the operation made formalized arrangements with local hospitals, 
clinics, etc so that the providers are aware of the potential need to treat 
patients for cyanide exposure, and has the operation assured that the 
medical facility has adequate, qualified staff, equipment and expertise 
to respond to cyanide exposures? 

Procedures for local hospitals of how to treat 
exposed employee 

Medical facilities Emergency 
response plan 

(ICMI,2013) 

 Are mock emergency drills conducted periodically to test response 
procedures for various exposure scenarios, and are lessons learned 
from the drills incorporated into response planning? 

Regular mock drills to test response 
procedures for exposed employee 

Medical facilities Emergency 
response plan 

(ICMI,2013) 

 Has the operation developed an Emergency Response Plan to address 
potential releases of cyanide that may occur on site or may otherwise 
require response? 

Emergency response plan to address 
accidental cyanide release 

Process Emergency 
response plan 

(ICMI,2013) 

 Catastrophic release of hydrogen cyanide from storage or process 
facilities? 

Consider cyanide release from storage and 
process facilities. 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Transportation accidents? Consider cyanide release during transport Health and safety Emergency 
response plan 

(ICMI,2013) 

 Releases during unloading and mixing? Consider cyanide release unloading and 
mixing 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Releases during fires and explosions? Consider cyanide release during fires and 
explosions 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Pipe, valve and tank ruptures? Consider cyanide release when overtopping of 
ponds and containments. 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Overtopping of ponds and impoundments? Consider cyanide release during pipes valve 
ruptures 

Health and safety Emergency 
response plan 

(ICMI,2013) 
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 Power outages and pump failures? Consider cyanide release during power 
outages 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Uncontrolled seepage? Consider cyanide release during uncontrolled 
seepage 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Failure of cyanide treatment, destruction or recovery systems? Consider treatment and destruction methods 
during cyanide release 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Failure of tailings impoundments, heap leach facilities and other 
cyanide facilities? 

Consider cyanide release during tailings or 
heap leach failure 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Has planning for response to transportation-related emergencies 
considered the transportation route, physical and chemical form of the 
cyanide, method of transport (e.g., rail, truck), the condition of the road 
or railway, and the design of the transport vehicle (e.g., single or double 
walled, top or bottom unloading)? 

Has response team included all aspects of the 
transport route 

Health and safety Emergency 
response plan 

(ICMI,2013) 

 Does the Plan describe specific response actions, as appropriate for 
the anticipated emergency situations, such as clearing site personnel 
and potentially affected communities from the area of exposure, use of 
cyanide antidotes and first aid measures for cyanide exposure, control 
of releases at their source, and containment, assessment, mitigation 
and future prevention of releases? 

Specific action appropriate for the anticipated 
emergency 

Training Emergency 
response plan 

(ICMI,2013) 

 Has the operation involved its workforce and stakeholders, including 
potentially affected communities, in the emergency response planning 
process? 

Involvement of stakeholders in emergency 
response plan 

Stakeholders Emergency 
response plan 

(ICMI,2013) 

 Has the operation made potentially affected communities aware of the 
nature of the risks associated with cyanide, and consulted with them 
directly or through community representatives regarding appropriate 
communications and response actions? 

Involvement of third party responders in 
emergency response plan 

Stakeholders Emergency 
response plan 

(ICMI,2013) 
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 Has the operation involved local response agencies such as outside 
responders and medical facilities in the emergency planning and 
response process? 

Involvement of community in emergency 
response plan 

Stakeholders Emergency 
response plan 

(ICMI,2013) 

 Does the operation engage in consultation or communication with 
stakeholders to keep the Emergency Response Plan current? 

Involvement of stakeholder during revision of 
response plan 

Stakeholders Emergency 
response plan 

(ICMI,2013) 

 Designate primary and alternate emergency response coordinators with 
explicit authority to commit the resources necessary to implement the 
Plan? 

Designated emergency response coordinators Training Emergency 
response plan 

(ICMI,2013) 

 Identify Emergency Response Teams? Designated response team Training Emergency 
response plan 

(ICMI,2013) 

 Require appropriate training for emergency responders? Training of response team Training Emergency 
response plan 

(ICMI,2013) 

 Include call-out procedures and 24-hour contact information for the 
coordinators and response team members? 

Call out and 24 hour contact information Training Emergency 
response plan 

(ICMI,2013) 

 Specify the duties and responsibilities of the coordinators and team 
members? 

Specified duties and responsibilities of the 
coordinators and team members 

Training Emergency 
response plan 

(ICMI,2013) 

 List emergency response equipment including personal protection gear, 
available along transportation routes and/or on-site? 

List Emergency Response equipment and 
Personal protective equipment 

Health and 
Safety 

Emergency 
response plan 

(ICMI,2013) 

 Include procedures to inspect emergency response equipment and 
assure its availability when required? 

Procedure to inspect emergency equipment Procedures Emergency 
response plan 

(ICMI,2013) 

 Describe the role of outside responders, medical facilities or 
communities in emergency response procedures? 

Describe role for third party responders Medical Emergency 
response plan 

(ICMI,2013) 
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 Has the operation confirmed that outside entities included in the 
Emergency Response Plan are aware of their involvement and are 
included as necessary in mock drills or implementation exercises? 

Awareness by third party responders and 
stakeholder of emergency response plan and 
their responsibilities in it 

Medical Emergency 
response plan 

(ICMI,2013) 

 Does the Plan include procedures and contact information for notifying 
management, regulatory agencies, outside response providers and 
medical facilities of the cyanide emergency? 

Response plan procedures for communication 
management and affected communities 

Procedures Emergency 
response plan 

(ICMI,2013) 

 Does the Plan include procedures and contact information for notifying 
potentially affected communities of the incident and/or response 
measures and for communication with the media? 

Response plan procedures for notifying 
affected  community 

Procedures Emergency 
response plan 

(ICMI,2013) 

 a) Recovery or neutralization of solutions or solids? Include procedures for neutralisation after spill 
in response plan 

Procedures Emergency 
response plan 

(ICMI,2013) 

 b) Decontamination of soils or other contaminated media? Include procedures for decontamination after 
spill in response plan 

Procedures Emergency 
response plan 

(ICMI,2013) 

 c) Management and/or disposal of spill clean-up debris? Include procedures for disposal of spill debris 
in response plan 

Procedures Emergency 
response plan 

(ICMI,2013) 

 d) Provision of an alternate drinking water supply? Include procedures to supply alternative 
drinking water in response plan 

Procedures Emergency 
response plan 

(ICMI,2013) 

 Does the Plan prohibit the use of chemicals such as sodium 
hypochlorite, ferrous sulphate and hydrogen peroxide to treat cyanide 
that has been released into surface water? 

Include list of chemicals that prohibit their use 
for decontamination in response plan 

Record keeping Emergency 
response plan 

(ICMI,2013) 

 Does the Plan address the potential need for environmental monitoring 
to identify the extent and effects of a release, and include sampling 
methodologies, parameters and, where practical, possible sampling 
locations? 

Monitoring risk of potential release of cyanide 
into the environment 

Monitoring Operations (ICMI,2013) 

 Does the operation review and evaluate the cyanide related elements of 
its Emergency Response Plan for adequacy on a regular basis? 

Review  response plan  to address cyanide 
related elements 

Continues 
improvement 

Management (ICMI,2013) 
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 Are mock emergency drills conducted periodically as part of the 
Emergency Response Plan evaluation process? 

Conduct mock emergency drills on a regular 
basis 

Training Emergency 
response plan 

(ICMI,2013) 

 Are provisions in place to evaluate and revise the Plan after any 
cyanide related emergency requiring its implementation? Have such 
reviews been conducted? 

Revise emergency response plan after a 
cyanide related incident 

Continues 
improvement 

Management (ICMI,2013) 

 Does the operation train all site personnel who may encounter cyanide 
in cyanide hazard recognition? 

Cyanide specific retrain for all handlers Training Management (ICMI,2013) 

 Is refresher training periodically conducted? Refresher training Training Management (ICMI,2013) 

 Are cyanide training records retained? Records of training Record keeping Management (ICMI,2013) 

 Does the operation train workers to perform their normal production 
tasks, including unloading, mixing, production and maintenance with 
minimum risk to worker health and safety and in a manner that prevents 
unplanned cyanide releases? 

Production training includes cyanide training 
for off-loaders and cyanide handlers. 

Training Management (ICMI,2013) 

 Are the training elements necessary for each job identified in training 
materials? 

Training in standard operating procedure Training Management (ICMI,2013) 

 Is training provided by appropriately qualified personnel? Qualified trainer for cyanide Training Management (ICMI,2013) 

 Are employees trained prior to allowing them to work with cyanide? Training prior to work Training Management (ICMI,2013) 

 Is refresher training provided regularly as necessary to assure that 
employees continue to perform their jobs in a safe and environmentally 
protective manner? 

Ongoing refresher training Training Management (ICMI,2013) 

 Does the operation evaluate the effectiveness of cyanide training by 
testing, observation or other means? 

Evaluate effectiveness of training Training Management (ICMI,2013) 
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 Are records retained throughout an individual’s employment 
documenting the training he/she has received and including the names 
of the employee and the trainer, the date of training, the topics covered, 
and how the employee demonstrated an understanding of the training 
materials? 

Records of training on employee record of 
service 

Record keeping Management (ICMI,2013) 

 Are all cyanide unloading, mixing, production and maintenance 
personnel trained in the procedures to be followed if cyanide is 
released? 

Training in standard operating procedure Training Management (ICMI,2013) 

 Are all cyanide unloading, mixing, production and maintenance workers 
trained in decontamination and first aid procedures? Do they take part 
in routine drills to test and improve their response skills? 

Training in decontamination and first aid 
procedures on cyanide release. 

Training Management (ICMI,2013) 

 Are Emergency Response Coordinators and members of the 
Emergency Response Team trained in the procedures included in the 
Emergency Response Plan, including the use of necessary response 
equipment? 

Training of emergency response team in 
emergency procedures and standard operating 
procedures 

Training Management (ICMI,2013) 

 Has the operation made off-site Emergency Responders, such as 
community members, local responders and medical providers familiar 
with those elements of the Emergency Response Plan related to 
cyanide? 

Familiarize stakeholder, communities and third 
party with cyanide related elements of 
response plan 

Communication Management (ICMI,2013) 

 Is refresher training for response to cyanide exposures and releases 
regularly conducted? 

Continue training in response to cyanide 
exposure 

Training Management (ICMI,2013) 

 Are simulated cyanide emergency drills periodically conducted for 
training purposes?  Do they cover both worker exposures and 
environmental releases? 

Conducting regular simulated cyanide 
emergency drill to train workers on exposure 
and environmental release 

Training Management (ICMI,2013) 

 Are cyanide emergency drills evaluated from a training perspective to 
determine if personnel have the knowledge and skills required for 
effective response? Are training procedures revised if deficiencies are 
identified? 

Evaluation of cyanide emergencies training to 
determine required skills 

Continues 
improvement 

Management (ICMI,2013) 
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 Are records retained documenting the cyanide training, including the 
names of the employee and the trainer, the date of training, the topics 
covered, and how the employee demonstrated an understanding of the 
training materials? 

Records of training on employee record of 
service. Type of training and by whom 

Record keeping Management (ICMI,2013) 

 Are records retained documenting the cyanide training, including the 
names of the employee and the trainer, the date of training, the topics 
covered, and how the employee demonstrated an understanding of the 
training materials? 

Insure trainer is qualified to give the type of 
training required 

Training Management (ICMI,2013) 

 Does the operation provide the opportunity for stakeholders to 
communicate issues of concern regarding the management of cyanide? 

Create a communication channel that gives 
the stakeholder and communities the 
opportunity to raise issues of concern 

Communication Management (ICMI,2013) 

 Initiate dialogue describing cyanide management procedures and 
responsibly address identified concerns. 

Initiate dialogue describing cyanide 
management procedures and responsibly 
address identified concerns 

Communication Management (ICMI,2013) 

 Are there opportunities for the operation to interact with stakeholders 
and provide them with information regarding cyanide management 
practices and procedures? 

Forum that  provides stakeholder and the 
communities with information about  cyanide 
related issues 

Communication Management (ICMI,2013) 

 Has the operation developed written descriptions of how their activities 
are conducted and how cyanide is managed, and are these 
descriptions available to communities and other stakeholders? 

Forum that  provides stakeholder and the 
communities with information that about  
cyanide related issues 

Communication Management (ICMI,2013) 

 Has the operation disseminated information in other than written forms 
where a significant percentage of the local population is illiterate? 

Communication that addresses illiterates Communication Management (ICMI,2013) 

 Incidents of cyanide exposure that have resulted in hospitalisation or 
fatality; 

Public communication on hospitalisation or 
fatality of cyanide incidents 

Communication Management (ICMI,2013) 

 Cyanide releases off the mine site require response or remediation; Public communication on cyanide release off 
the mine property that has an effect on the 
community 

Communication Management (ICMI,2013) 
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 Cyanide releases on or off the mine site resulting in significant adverse 
effects to health or the environment; 

Public communication on cyanide release off 
the mine site that had significant effect on 
environmental 

Communication Management (ICMI,2013) 

 Cyanide releases on or off the mine site requiring  reporting under 
applicable regulations 

Has response team included all aspects of the 
transport route 

Emergency 
response plan 

Management (ICMI,2013) 

 Releases that are or that cause ascendance of applicable limits for 
cyanide? 

Public communication on cyanide release off 
the mine site that had significant effect on 
environment 

Communication Management (ICMI,2013) 

  Demonstrate organisations implementation of 
best practices 

Tactical plans Goal  

  Drive process improvements Process Operations  

  Cost savings across operations Purpose Goal  

  Defining roles and responsibilities Tactical plans Goal (ICMI,2013) 

  Motivate continuous improvements via internal 
auditing and recertification 

Continuous 
improvement 

Operations  

  Strengthens business and vendor relationship Supplier Stakeholders  

  Demonstrates organisations commitment to 
environmental, human health and safety 

Purpose Goal  

  Awareness by third party responders and 
stakeholder of emergency response plan and 
their responsibilities in it. 

External parties Stakeholders  
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  Supports companies social license to operate External parties Stakeholders  

  Is increasingly encouraged by commercial 
lenders and underwriters 

External parties Stakeholders  

  Improve the management of cyanide Purpose Goal  

  Transparency of audit results External audit Audit (ICMI,2013) 

  Reduction of environmental impact Purpose Goal  

  Improve stakeholder perception understanding 
and confidence 

External parties Stakeholders  

  Determined  audit frequency External Audit  

  Competent independent 3rd party review External Audit  

  Auditor requirements External Audit  

  Company image and reputation Purpose Goal An Introduction 
to the 
International 
Cyanide Code 

  Environmental Compliance Purpose Goal An Introduction 
to the 
International 
Cyanide Code 

  Responsible management of cyanide used in 
gold mining 

Purpose Goal An Introduction 
to the 
International 
Cyanide Code 
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  Enhance the protection of human health, and 
stakeholder safety 

Purpose Goal An Introduction 
to the 
International 
Cyanide Code 

  Reduce the potential for environmental 
impacts 

Purpose Goal An Introduction 
to the 
International 
Cyanide Code 

  Achieve best management practices Tactical plans Goal The 
International 
Cyanide 
Management 
Code, A case 
study of a new 
voluntary best 
practices Code 

  Intended to complement  existing regulatory 
requirements 

Purpose Goal The 
International 
Cyanide 
Management 
Code, A case 
study of a new 
voluntary best 
practices Code 

  Provide stakeholders with the opportunity to 
communicate issues  of concern 

Tactical plans Goal The 
International 
Cyanide 
Management 
Code, A case 
study of a new 
voluntary best 
practices Code 
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  Make appropriate operational and 
environmental information regarding cyanide 
available to stakeholders 

External parties Stakeholders The 
International 
Cyanide 
Management 
Code, A case 
study of a new 
voluntary best 
practices Code 

  Mine operators to adopt practices which will 
achieve a sustainable development outcome 

Purpose Goal Cyanide 
Management 
Handbook, 

  The aim is to ensure that the risk of adverse 
health and environmental impacts is negligible 
and maintained at levels acceptable to the 
community and, therefore, to regulators 

Purpose Goal Cyanide 
Management 
Handbook, 

  Protect workers, communities and the 
environment from adverse effects of cyanide 

Purpose Goal Cyanide 
Management 
Handbook, 

  Serve as a form of assurance for interested 
parties including regulators, financiers,  
communities and non-governmental 
organisations 

Purpose Goal Cyanide 
Management 
Handbook, 

  Be applied internationally, in both developed 
and developing countries 

Purpose Goal Cyanide 
Management 
Handbook, 

  To be credible and verifiable Tactical plans Goal Cyanide 
Management 
Handbook, 

  Be dynamic over time Tactical plans Goal Cyanide 
Management 
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Handbook, 

  Improve cyanide management to be used by 
large and small gold mining companies, 
cyanide manufacturers and transporters 

Purpose Goal Cyanide 
Management 
Handbook, 
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The Cyanide Code framework table was created from the Work breakdown sheet, from this table the framework Figure 5 Section 4.2 was 

designed.  

Table 34: Cyanide Code characteristic framework obtained from the literature  

 Theme Characteristics Description Typical Activities References 

1 Goal  

 

Organisations have to 

set specific goals and 

objectives with regard 

to Cyanide 

management as part 

of their organisational 

prerogatives and the 

business case for 

“doing” Cyanide 

management. 

Purpose The purpose points to aspirational element 

of Cyanide management and the business 

case for implementing it. 

 Demonstrate organisation’s commitment to the environment,  
human health and safety 

 Reduce the potential for environmental impacts 

 Complement  existing regulatory requirements and other 
management systems such as ISO 14001 

 Facilitate change to corporate culture and behaviour 

 To support company’s social licence to operate  

(Green and 

Bateman, 2006) 

(ICMI, 2009a) 

(Garcia, 2009) 

(Woffenden and 

Noller, 2008) 

(ICMI, 2013) 

 

Tactical plans Specific tactical plans and actions required 

to deliver on the purpose and aspiration. 

 Achieve best management practices  

 Serve as a form of assurance to regulators, financiers,  
communities and NGOs 

 Establish self-guarantee as a financial assurance mechanism 

 Drive process improvements and cost savings across an 
operation 

(Garcia, 2009) 

(ICMI, 2009a) 

(ICMI, 2013) 

(Woffenden and 

Noller, 2008) 
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2 Management 

 

Cyanide management 

is line management 

accountability and 

must be driven, 

overseen and guided 

from that perspective.  

Policy Policy setting is the accountability of line 

management and must be relevant to the 

activities and commitments, and must be 

integrated into the action of management. 

 Provide a management system that can be adapted to other 
chemical reagents 

 Protect workers, communities and the environment  

 Create awareness 

(Garcia, 2009) 

(ICMI, 2009a) 

(ICMI, 2013) 

Planning Organisations must plan for Cyanide Code 

implementation, execution and integration 

into the organisation’s way of working. 

Specific activities and focus areas must be 

integrated into such a plan. 

 Development of a comprehensive water balance  

 Update of funding every 5 years for decommissioning 

 Jurisdictional requirement for a trust fund to cover the closure 
costs of the mine.  

 Provide a framework for community involvement  

(ICMI, 2009a) 

(ICMI, 2013) 

Performance 

objective and 

targets 

In order to measure a Cyanide 

management plan, specific business 

performance outcomes and benchmarks 

must be established and defined. These 

targets must be aligned to the 

organisational environmental management 

goals and objectives. 

 Adopt practices to achieve a sustainable development outcome 

 Globally recognised benchmark  

 Implementation of best practices 

 Link to performance measures and compensation 

 Support liability management by protecting workers, communities 
and the environment 

(ICMI, 2009a) 

(ICMI, 2013) 

Operating model An enabler of Cyanide management in an 

organisation is the operating model by 

which the organisational implements 

environmental management. Operating 

model talks to the design of organisational 

 Assign designated response team with callout roles  

 Define role of third party responders 

 Define  and assign designated emergency response coordinators, 
specifying duties and responsibilities  

(ICMI, 2009a) 

(ICMI, 2013) 
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structures, roles and responsibilities of 

employees, including employee 

performance management, and the 

technologies or infrastructure required in 

order to enable the organisation to deliver 

on its ICMC goals. 

 

 

Facility specialist 

design 

The requirement to design a safe facility, 

transfer, storage and containment of 

cyanide is a significant requirement 

towards achieving environmental 

management, employee health and safety  

 Quality control and assurance implemented during construction of  
new cyanide facilities 

 Secondary storage designs  

 Ensure adequate ventilation  

 Prevent access to unauthorised controlled area 

 Availability of emergency power source  

 Consideration of potential freezing and thawing  

 Availability of a cyanide treatment facility before discharge to 
surface water 

 Designed to accommodate water balance 

 Containment above largest vessel capacity  

 Availability of low pressure showers and fire extinguishers  

 Storage areas area covered and above ground to prevent water 
contact 

(ICMI, 2009a) 

(ICMI, 2013) 

Commitment Management commitment to Cyanide 

management is required to ensure that the 

 Ensure responsible management of cyanide  

 Commitment to Cyanide management must be credible and 

(ICMI, 2013) 
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organisation applies policy, buys into and 

executes environmental processes and 

delivers on the organisation’s aspiration 

around environmental management. 

verifiable 

 Commit to adopt practices which will achieve a sustainable 
development outcome  

(Garcia, 2009) 

(Woffenden and 

Noller, 2008) 

Communication Internal and external communication is 

required to create visibility around cyanide 

management, to share successes and 

highlight issues 

 Place warning signs in cyanide area preventing smoking, drinking 
and eating  

 Develop written descriptions of how cyanide activities are 
conducted and how cyanide is managed,  

 Disseminate cyanide information in other than written forms  

 Communicate cyanide releases on or off the mine site which 
could result in significant adverse effects to health or the 
environment 

 Create awareness to third party responders and stakeholders of 
emergency response plan and their responsibilities in it 

 

(ICMI, 2009a) 

(Green and 

Bateman, 2006) 

3 Operations 

 

Environmental 

processes and 

procedures are 

required to execute 

the environmental 

Process Cyanide management processes 

consisting of specific activities, inputs and 

outputs are defined in order to deliver 

environmental management outcomes. 

Processes guide steps to be executed and 

followed by employees and integrate 

environmental management activity into the 

way employees work and operate. 

 Ensure direct discharge to surface water is below required 
parameters  

 Procedures for control of cyanide addition 

 Implement change control procedure 

 Define procedures to prevent discharge to the environment 

 Implementation of procedures to monitor cyanide related activities 

 Procedures for decommissioning of cyanide facilities 

(ICMI, 2009a) 
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management plan 

and guide activity 

towards achieving 

and delivering defined 

outcomes. 

 Define planned maintenance process 

 Regular revision of procedures 

 Availability of response equipment and personal protective 
equipment (PPE) 

Implementation Strong focus must be given to 

implementation of Cyanide management 

plans to ensure translation of vision and 

aspiration into actual execution. 

 Procedures for control of cyanide addition 

 Implement change control procedure 

 Define procedures to prevent discharge to the environment 

 Implementation of procedures to monitor cyanide related activities 

 Procedures for decommissioning of cyanide facilities 

 Implementation of planned maintenance process 

 Regular revision of procedures 

 Hospital facilities are adequate to treat cyanide related Cases 

(ICMI, 2009a) 

(ICMI, 2013) 

(Garcia, 2009) 

 

 

Monitoring In order to understand how an organisation 

is performing against set targets, 

implementation outputs must be monitored 

and measured against defined 

benchmarks, performance measures and 

organisational goals. 

 

 

 Monitoring of facilities by qualified personnel 

 Monitoring of up and down stream of surface and groundwater. 

 Monitor wild life mortalities 

 Develop a  continuous monitoring frequency to determine 
deviations  

 Monitoring risk of potential release of cyanide into the 
environment 

 Monitoring of ambient cyanide exposure for employees 

(ICMI, 2009a) 

(Woffenden and 

Noller, 2008) 
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Record keeping Record keeping is a key requirement of 

Cyanide management from two 

perspectives:  (1) monitoring procedures 

and results must be noted to be managed if 

any measure moves outside of tolerance 

levels and (2) lessons learnt must be 

recorded in order to optimise processes 

and learn from failures. 

 Organisation must  have record of supply chain 

 Documentation of regular inspections 

 Records of preventative maintenance program for critical cyanide 
equipment 

 Maintaining quality control and insurances records 

 Include list of chemicals that prohibit their use for decontamination 
in response plan 

 Records of training, refresher training and drills 

 List Emergency response equipment and personal protective 
equipment 

(ICMI, 2009a) 

Health and 

Safety 

The impacts of Cyanide on the 

environment and people are severe over 

and above the commercial impact for the 

operation. Health and Safety plans and 

responses, compliance to the procedures 

visibility and management of knowledge 

around these, are vital pillars for optimal 

management of cyanide. 

 Hospital facilities are adequate to treat cyanide related cases 

 Ensure location of facility does not poses a health threat to people 
or environment 

 Adequate ventilation to prevent gas build up 

 Requirement of Personal protective clothing and equipment when 
handling Cyanide 

 Monitoring of ambient cyanide exposure for employees 

 Onsite first aid treatment for cyanide exposure 

 Procedure to inspect emergency equipment 

 

Training Cyanide management training ensures that 

the principles are understood, that work 

practices are aligned and that 

 Conduct mock emergency drills on a regular basis 

 Cyanide specific retraining for all handlers 
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environmental knowledge is shared.  Qualified trainer for cyanide  

 Training on all operating procedure  

 Training of emergency response team in emergency procedures 
and first aid 

 Evaluation of emergencies training to determine required skills 

 Continuous training and evaluation 

4 Stakeholder 

Stakeholders can 

make or break an 

aspiration and in this 

instance multiple 

internal and external 

stakeholders must be 

managed in order to 

achieve overarching 

outcomes. 

 

Employees Employees are key stakeholders of an 

organisation’s environmental management 

plan and must buy into the organisation’s 

aspiration in this regard. 

 Employee input in procedure development. 

 

 

 

 

(ICMI, 2009a) 

External parties  Multiple external parties interacting with the 

organisation are stakeholders that must be 

managed w.r.t. environmental management 

practices.  

 Involvement of third party responders in emergency response 
plan 

 Involvement of stakeholders during revision of response plan 

 Improve stakeholder perception, understanding and confidence 

 Provide the opportunity for stakeholders to raise issues of concern 
regarding the management of cyanide 

(ICMI, 2009a) 

(ICMI, 2013) 

(Green and 

Bateman, 2006) 

Suppliers Suppliers often interact with organisations 

w.r.t. environmental management and 

common practices between the two must 

 Strengthens business and vendor relationship 

 Ensure end-to-end chain dealing with cyanide is compliant 

(ICMI, 2013) 
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be integrated at a holistic level as far as 

environmental management is concerned. 

Contractors Contractors and sub-contractors often work 

on-site in the organisation or add value 

through outsourced projects. All contractors 

must comply with and contribute to the 

organisation’s environmental aspiration.  

 Induction training for cyanide awareness to be conducted on all 
contractors entering the plant where cyanide is used 

 Short term and long term contractors are required to have cyanide 
induction training 

(ICMI, 2013) 

5 Contracts 

Contracts are 

guarantees given to 

the end user to insure 

safe manufacturing, 

supply and transport 

of cyanide 

Manufacturer 

 

Manufacturers of cyanide are required to 

be certified by the ICMI as being compliant 

to the Cyanide Code before a gold mine 

can use the cyanide from that supplier. 

 

 Manufacturer guarantees  labelling and packaging according 
United Nations requirements for languages  

 Manufacturer guarantees responsibility for storage prior to 
shipment 

 Manufacturers agreement specify  responsibilities  to any 
subcontractors 

 

 

 Independent 

supplier 

Independent suppliers must guarantee safe 

handling and transport of cyanide to the 

end user by means of a contract.  

 Guarantees international packaging is per  United Nation 
requirements  

 Guarantees  labelling of containers is per United Nations 
requirements for languages  

 Guarantees responsibility for storage prior for shipment 

 Guarantees responsibility for interim loading, and unloading 

 Guarantees for community involvement in Route selection. 

 Supplier responsibility at storage at ports of entry 
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 Guarantees responsibility for safety at ports of entry 

 Guarantees for safety  training for transporters transportation 

 Guarantees for security during transport 

 Guarantees for emergency response plan during transportation 

  

 Transporter Independent transporters are often used by 

the manufacture or independent supplier. 

The transporter of cyanide to the end user 

is required to be ICMI compliant before a 

gold mine can be certified as being 

compliant. The transporter is required to 

supply guarantees by means of a contract 

with the gold mine.  

 Guarantees international packaging is per  United Nation 
requirements  

 Guarantees  labelling of containers is per  United Nations 
requirements for languages  

 Guarantees responsibility for storage prior for shipment 

 Guarantees responsibility for interim loading, and unloading 

 Guarantees for community involvement in Route selection. 

 Guarantees responsibility for safety at ports of entry 

 Guarantees for safety  training for transporters transportation 

 Guarantees for security during transport 

 Guarantees for emergency response plan during transportation 

 Training of driver for uploading and down loading at site. 

 

6 Continuous 

Improvement 

 

Continuous 

Improvement 

 

No system is static and continuous 

improvement allows the closure of gaps 

and improving on incidents that happened 

or could have happened.   

 Systems driven initiative  

 Sustainability of ICMC implementation 

 Revise emergency response plan and procedures after a cyanide 

(ICMI, 2009a) 

(ICMI, 2013) 
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Continuous 

improvement is a 

concept underlying a 

management system 

and may be achieved 

through multiple 

mechanisms such as 

the plan-do-check-act 

cycle. 

 related incident 

 Motivates continuous improvements via regular auditing and 
recertification 

 Drive process improvements 

 Focus on continuous improvement in order to “get better at it”. 

7 Audit 

Audit, whether it is 

internal or external, 

verifies how an 

organisation is doing 

w.r.t. achieving its 

environmental 

management 

objectives. It also 

provides output 

around potential gaps 

that may be attended 

to in order to improve 

the system. 

Inspections Formal inspection is a mechanism to 

establish how well the organisation is doing 

w.r.t. their Cyanide Code compliance 

aspirations. By using an inspection check 

lists, early warning of potential non-

compliance or crisis issues may be 

highlighted.  

 Scheduled inspection frequency of all cyanide facilities 

 Inspection of facilities for structure integrity 

 The inspection of conditions of water balance  

 Regular inspection of emergency response equipment 

 Plan internal audits according to a prearranged schedule 

(ICMI, 2009a) 

External External audit is required to verify 

environmental management compliance 

against an agreed baseline or legislation. 

 Periodic evaluation to identify compliance 

 Competent independent 3rd party review  

 Compliance with requirements for regulatory organisations 

 Every 3 years compulsory 

(ICMI, 2009a) 
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Table 35: Enriched Cyanide Code characteristic framework  

 Theme Characteristics Description Typical Activities References 

1 Goal  

 

Organisations have to 

set specific goals and 

objectives with regard to 

Cyanide management 

as part of their 

organisational 

prerogatives and the 

business case for 

“doing” Cyanide 

management. 

Purpose The purpose points to aspirational element 

of Cyanide management and the business 

case for implementing it. 

 To demonstrate organisation’s commitment to the 
environment,  human health and safety 

 Reduce the potential for environmental impacts 

 Facilitate change to corporate culture and behaviour 

 To support company’s social licence to operate  

 

 

 Complement  existing regulatory requirements and 
other management systems such as ISO 14001 

 To create awareness  

 

(Green and Bateman, 2006) 

(ICMI, 2009a) 

(Garcia, 2009) 

(Woffenden and Noller, 

2008) 

(ICMI, 2013) 

Q 6.3, Q 6.5.  

Q 6.8 

Tactical plans Specific tactical plans and actions required 

to deliver on the purpose and aspiration. 

 Achieve best management practices  

 Establish self-guarantee as a financial assurance 
mechanism 

 Drive process improvements and cost savings across an 
operation 

 

 Serve as a form of assurance to regulators, 

(Garcia, 2009) 

(ICMI, 2009a) 

(ICMI, 2013) 

(Woffenden and Noller, 

2008) 
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financiers,  communities and NGOs' 

  

 The integration of the ICMC into the organisation’s 
way of working 

Q 6.2  

 

Q  2.3  Medium to  high 

priority 

  Health and 

Safety 

The impacts of Cyanide on the 

environment and people are severe, over 

and above the commercial impact for the 

operation. Health and Safety plans and 

responses, compliance to the procedures 

visibility and management of knowledge 

around these, are vital pillars for optimal 

management of cyanide. 

 Protecting employees  in a safe and healthy manner 
to prevent harm 

 Management to enforce worker safety  

  

 Dedicated personnel to continuously manage and 
maintain all safety and health audit requirements 

 Putting systems in place to protect the environment,  
wildlife and human health 

 Promote safety awareness 

  

 Combination of OHAS. CMS and EMS 

Q 1.0 

 High priority 

 

Q3 Participants’ 

comments  

Participants’ comments Q 

10 and Q 6.12 

 Q 3 participants’ 

comments  

9 Participants’ comments  

2 Management 

 

Cyanide management is 

Policy Policy setting is the accountability of line 

management and must be relevant to the 

activities and commitments, and must be 

integrated into the action of management. 

 To provide a management system that can be adapted 
to other chemical reagents 

 To  protect workers, communities and the environment  

  

(Garcia, 2009) 

(ICMI, 2009a) 

(ICMI, 2013) 
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line management 

accountability and must 

be driven, overseen and 

guided from that 

perspective.  

 To obtain the commitment of other departments in 
the organisation in participating in the ICMC  

 To integrate environmental cost into business 
planning 

Q 2.5 medium to high 

priority, Q8 

Q 2.7 medium to high 

priority and Q 4.3  low 

priority 

Planning Organisations must plan for Cyanide Code 

implementation, execution and integration 

into the organisation’s way of working. 

Specific activities and focus areas must be 

integrated into such a plan. 

 Development of a comprehensive water balance plan 

 

 Update of funding every 5 years for decommissioning 

 Jurisdictional requirement for a trust fund to cover the 
closure costs of the mine.  

 Provides a framework for community involvement 

 

 Plan internal audits according to a prearranged 
schedule 

Q  4.8  medium to low 

priority 

(ICMI, 2009a) 

(ICMI, 2013) 

 

 

Q 2.9 low priority 

Performance 

objective and 

targets 

In order to measure a Cyanide 

management plan, specific business 

performance outcomes and benchmarks 

must be established and defined. These 

targets must be aligned to the 

organisational environmental management 

goals and objectives. 

 Adopt practices to achieve a sustainable development 
outcome 

 Globally recognised bench mark  

 Implementation of best practices 

 Link to performance measures and compensation 

 Supports liability management by protecting 

 (ICMI, 2009a) 

(ICMI, 2013) 
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workers, communities and the environment  

 Operational management is required to implement 
the environmental policy 

Participant comments, Q 5 

Participants’ Q 2.1  

medium to high priority  

Operating 

model 

An enabler of Cyanide management in an 

organisation is the operating model by 

which the organisation implements 

environmental management. Operating 

model talks to the design of organisational 

structures, roles and responsibilities of 

employees, including employee 

performance management, and the 

technologies or infrastructure required in 

order to enable the organisation to deliver 

on its ICMC goals. 

 Assign designated response team with callout roles  

 Define role of third party responders 

 Define  and assign designated emergency response 
coordinators, specifying duties and responsibilities  

 Development of the emergency response plan 

(ICMI, 2009a) 

(ICMI, 2013) 

 

6.10 

Facility 

specialist 

design 

The requirement to design a safe facility, 

transfer, storage and containment of 

cyanide is a significant requirement 

towards achieving environmental 

management and employee health and 

safety.  

 Cyanide facilities for offloading, handling, storage 
and dosage are constructed in accordance to 
accepted engineering practices. 

 Quality control and assurance implemented during 
construction of  new cyanide facilities 

 Secondary storage designs  

Participants’ Q 2.2 Medium 

priority 

(ICMI, 2009a) 

(ICMI, 2013) 
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 Prevent access to unauthorised controlled area 

 Availability of emergency power source  

 Consideration of potential freezing and thawing  

 Availability of a cyanide treatment facility before 
discharge to surface water 

 Designed to accommodate water balance 

 Containment above largest vessel capacity  

 Storage areas  covered and above ground to prevent 
water contact 

 

Commitment Management commitment to environmental 

management is required to ensure that the 

organisation applies policy, buys into and 

execute environmental processes and 

delivers on the organisation’s aspiration 

around environmental management. 

 Ensure responsible management of cyanide  

 

 Commitment to Cyanide management must be 
credible and verifiable 

 Commit to adopt practices which will achieve a 
sustainable development outcome  

(ICMI, 2013),(Garcia, 

2009),(Woffenden and 

Noller, 2008) 

Q 2.8 high priority 

Communica- 

tion 

Internal and external communication is 

required to create visibility around cyanide 

management, to share successes and 

highlight issues. 

 Place warning signs in cyanide area preventing smoking 
.drinking and eating  

 Develop written descriptions of how cyanide activities are 
conducted and how cyanide is managed  

 Disseminate cyanide information in other than written 
forms  

 Communicate cyanide releases on or off the mine site 

(ICMI, 2009a) 

(Green and Bateman, 2006) 
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which could result in significant adverse effects to health 
or the environment 

 Create awareness to third party responders and 
stakeholders of emergency response plan and their 
responsibilities in it 

 Line managers are required to ensure internal and 
external communication to create visibility around 
cyanide management 

 Identification of cyanide equipment to warn employees 

 

 

 

Q 2.10  medium to low 

priority and Q 6.15 

3 Operations 

 

Environmental 

processes and 

procedures are required 

to execute the 

environmental 

management plan and 

guide activity towards 

achieving and delivering 

defined outcomes. 

Process Cyanide management processes 

consisting of specific activities, inputs and 

outputs are defined in order to deliver 

environmental management outcomes. 

Processes guide steps to be executed and 

followed by employees and integrate 

environmental management activity into the 

way employees work and operate. 

 Ensure direct discharge to surface water is below 
required parameters  

 Procedures for control of cyanide addition 

 Implement change control procedure 

 Define procedures to prevent discharge to the 
environment 

 Identify significant impact 

 Procedures to monitor cyanide related activities 

 Procedures for decommissioning of cyanide 
facilities 

 Define planned maintenance process 

 Regular revision of procedures 

 Availability of response equipment and personal 
protective equipment (PPE) 

(ICMI, 2009a, ICMI, 2013) 

(Garcia, 2009) 

(Woffenden and Noller, 

2008) 

Q 6.14 

Q 4.2 High priority 

Q 4.9 low priority and 

participants’ comments  

Q 10 

Q 4.7 medium to high 

priority. 
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 Requirement of Personal protective clothing when 
handling Cyanide 

 Internal cost management 

 

 Dedicated emergency response plan for Cyanide 
only 

(ICMI, 2013) 

Q 4.3 medium to low 

priority 

Q 7.0 Participants’ 

comments and Q6.16 

Implementation Strong focus must be given to 

implementation of cyanide management 

plans to ensure translation of vision and 

aspiration into actual execution. 

 Implementation of cyanide control strategies 

 Implement ICMC training programs in order for all 
employees to know their roles and responsibilities. 

 Develop and implement emergency response plan 

 Implement measures to protect wildlife 

 Implementation of sampling and analysing protocols by 
certified personnel 

 Identify areas of possible cyanide exposure 

Q 4.2 High priority 

Q 2.4 high priority 

 

Q 4.1 medium to high 

priority and participants’ 

comments Q 10 

(ICMI, 2009a),(ICMI, 

2013),(Garcia, 2009) 

Monitoring In order to understand how an organisation 

is performing against set targets, 

implementation outputs must be monitored 

and measured against defined 

benchmarks, performance measures and 

organisational goals. 

 Monitoring of facilities by qualified personnel. 

 

 Monitoring of up and down stream of surface and 
groundwater. 

 Monitor wild life mortalities 

 Develop a  continuous monitoring frequency to 

(ICMI, 2009a, Woffenden 

and Noller, 2008) 

Q 4.5 medium to high 

priority 

Q 4.6 medium priority 
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determine deviations  

 Monitoring risk of potential release of cyanide into the 
environment 

 Monitoring of ambient cyanide exposure to employees 

 

(ICMI, 2009a) 

Record keeping Record keeping is a key requirement of 

Cyanide management from two 

perspectives:  (1) monitoring procedures 

and results must be noted to be managed if 

any measure moves outside of tolerance 

levels and (2) lessons learnt must be 

recorded in order to optimise processes 

and learn from failures. 

 Organisation must  have record of supply chain 

 Documentation of regular inspections 

 Records of preventative maintenance program of critical 
cyanide equipment 

 Maintaining quality control and insurances records. 

 Include list of chemicals that prohibit their use for 
decontamination in response plan 

 Records of training, refresher training and drills 

 List Emergency response equipment and Personal 
protective equipment 

(ICMI, 2009a) 

Safety and 

health  

The impacts of Cyanide on the 

environment and people are severe, over 

and above the commercial impact for the 

operation. Health and Safety plans and 

responses, compliance to the procedures 

visibility and management of knowledge 

around these, are vital pillars for optimal 

management of cyanide. 

 Hospital facilities are adequate to treat cyanide related 
cases 

 Location does not pose a health threat to people or 
environment 

 Adequate ventilation to prevent gas build up 

 Requirement of personal protective clothing when 
handling Cyanide 

 Use of personal protective equipment for safe handling 

(ICMI, 2009a) 
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of cyanide 

 Monitoring of ambient cyanide exposure for employees 

 Onsite first aid treatment for cyanide exposure 

 Procedure to inspect emergency equipment 

Training Cyanide management training ensures that 

the principles are understood, that work 

practices are aligned and that 

environmental knowledge is shared. 

 Conduct mock emergency drills on a regular basis 

 Cyanide specific training and retraining for all handlers 

 Qualified trainer for cyanide  

 Training programs for employees to know their roles 
and responsibilities 

 Training on all operating procedure  

 Training of emergency response team in emergency 
procedures and first aid 

 Evaluation of emergencies training to determine required 
skills. 

 Induction training on cyanide for all non plant employees 

 Continuous training and evaluation 

 

 

 

Q 2.4 high priority 

(ICMI, 2009a) 

Q 6.11 

(ICMI, 2009a) 

Q 4.10 medium high 

priority and participants’ 

comments from Q 5.0 

4 Stakeholder 

Stakeholders can make 

Employees Employees are key stakeholders of an 

organisation’s environmental management 

plan and must buy into the organisation’s 

 Employee input in procedure development 

 Improve employee awareness  

(ICMI, 2009a) 
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or break an aspiration 

and in this instance 

multiple internal and 

external stakeholders 

must be managed in 

order to achieve 

overarching outcomes. 

 

aspiration in this regard. 

External parties  Multiple external parties interacting with the 

organisation are stakeholders that must be 

managed w.r.t. environmental management 

practices. 

 Involvement of third party responders in emergency 
response plan 

 

 Improve stakeholder perception, understanding and 
confidence 

 Provide the opportunity for stakeholders to raise 
issues of concern regarding the management of 
cyanide 

 Customers know you are compliant with the ICMC 

 Employee organisations contributed to 
implementing the ICMC 

(ICMI, 2009a, ICMI, 2013) 

(Green and Bateman, 2006) 

Q 6.9 

 

 

Q 6.1  

Q 6.4  

Suppliers 

 

Suppliers often interact with organisations 

w.r.t. environmental management and 

common practices between the two must 

be integrated at a holistic level as far as 

environmental management is concerned. 

 Strengthens business and vendor relationship 

 Ensure end-to-end chain dealing with cyanide is 
compliant 

(ICMI, 2013) 

Contractors Contractors and sub-contractors often work 

on-site in the organisation or add value 

through outsourced projects. All contractors 

must comply with and contribute to the 

organisation’s environmental aspiration. In 

addition, suppliers and manufacturers form 

 Induction training for cyanide awareness to be conducted 
on al contractor entering the plant where cyanide is 
used. 

 Short term and long term contractors are required to 
have cyanide induction training. 

(ICMI, 2013) 
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part of the end to end value chain that must 

by cyanide compliant. 

 

 

 Contracts Manufacturer   Requirement that manufacturers must be compliant 
to the ICMC  

 Implement contracts with all cyanide manufacturers that 
are ICMI compliant 

 Manufacturer guarantees  labelling  and packaging 
according to United Nations requirements for languages  

 Manufacturer guarantees responsibility for storage prior 
to shipment 

 Manufactures agreement specifies responsibilities  to 
any subcontractors 

Q 6.6 

(ICMI, 2013) 

(Garcia, 2009) 

(Woffenden and Noller, 

2008) 

(ICMI, 2009a) 

  Independent 

supplier 

  Guarantees international packaging is per  United Nation 
requirements  

 Guarantees labelling of containers is per United Nations 
requirements for languages  

 Guarantees responsibility for storage prior for shipment 

 Guarantees responsibility for interim loading, and 
unloading 

 Guarantees for community involvement in Route 
selection. 

 Supplier responsibility at storage at ports of entry 

(ICMI, 2013) 

(Garcia, 2009) 

(Woffenden and Noller, 

2008) 
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 Guarantees responsibility for safety at ports of entry 

 Guarantees for safety  training for transporters 
transportation 

 Guarantees for security during transport 

 Guarantees for emergency response plan during 
transportation 

  Transporter   Responsibility for compliance for offloading at the 
operation 

 Guarantees for maintenance training for transporters 
transportation 

 Guarantees for security during transport 

 Ensure an emergency response plan is in place 
during  transportation 

 Ensure training on emergency response plan 

 Transporter must be compliant and certified by the 
ICMC  

(ICMI, 2013, Garcia, 2009) 

(Woffenden and Noller, 

2008) 

Q 6.12 

 

(ICMI, 2009a) 

Q 16.7 

5 Continuous 

Improvement 

Continuous 

improvement is a 

concept underlying a 

management system 

Continuous 

Improvement 

 

  Systems driven initiative  

 Sustainability of ICMC implementation 

 Revise emergency response plan and procedures after a 
cyanide related incident 

 Motivates continuous improvements via regular auditing 
and recertification 

Participants’ comments 

 Q 3.0  

(ICMI, 2009a) 

(ICMI, 2013) 
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and may be achieved 

through multiple 

mechanisms such as 

the plan-do-check-act 

cycle. 

 Drive process improvements 

 Focus on continuous improvement in order to “get 
better at it” 

Participant comments and 

Q 5.0 

Q 2.6 medium low 

6 Audit 

Audit, whether it is 

internal or external, 

verifies how an 

organisation is doing 

w.r.t. achieving their 

environmental 

management 

objectives. It also 

provides output around 

potential gaps that may 

be attended to in order 

to improve the system. 

Inspections Formal inspection is a mechanism to 

establish how well the organisation is doing 

w.r.t. their Cyanide Code Compliance 

aspirations. By using an inspection check 

list, early warning of potential non-

compliant or crisis issues may be 

highlighted.  

 Scheduled inspection frequency of all cyanide 
facilities 

 Inspection of facilities for structure integrity 

 The inspection of conditions of water balance  

 Regular inspection of emergency response equipment 

. 

Q 4.4 medium to high 

priority 

(ICMI, 2009a) 

 

External External audit is required to verify 

environmental management compliance 

against an agreed baseline or legislation. 

 Periodic evaluation to identify compliance 

 Competent independent 3rd party review  

 Compliance with requirements for regulatory 
organisations 

 Every 3 years compulsory 

(ICMI, 2009a) 
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APPENDIX E: SECTION C FROM THE QUESTIONNAIRE 

(PARTICIPANTS’ DEMOGRAPHICS)  

Table 36: Participants’ employment level and responsibility area 

Participants’ Nr of participants’ 
in each level 

Patterson 
Levels 

Job Title Section in the plant 

1 1 B4 Metallurgist Technical 

2 1 C1 ICMC Administrator Technical 

3 1 C4 Plant Metallurgist Technical 

4 1 C4 Engineering foreman  Maintenance  

5 1 C5  Plant Foreman Operational 

7 
2 C5 

Senior Engineering 
Foreman 

Maintenance 

8 1 D2 Senior Metallurgist Technical 

9 1 D2 Engineering overseer Maintenance  

11 2 D2 Plant Superintendent Operational  

12 1 D4 Plant Engineer Maintenance  

13 1 D4 Plant Manager All 

14 
1 E2 

Senior Manager 
Metallurgy. 

All 

Table 37:  All audit including midterm audits participants’ were involved in 

Nr of 
Responses How many ICMC audits have you been 

involved in (including Midterm audits)  

1 5 

2 1 

3 5 

4 3 

5 2 

6 6 

7 6 

8 2 

9 1 

10 4 

11 4 

12 3 

13 6 

Average 3.7 
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Table 38: Participants’ time spend on the environmental and Cyanide Code issues. 

Nr of Participants’ 

Please type in below approximately 
how many working hours per  

month do you spend on 
Environmental management issues 

Please type in below 
approximately how many 

working hours per  month do 
you  spend on ICMC issues 

1 80 30 

2 24 16 

3 45 45 

4 14 8 

5 20 50 

6 8 12 

7 0 180 

8 20 10 

9 10 32 

10 30 20 

11 40 20 

12 40 20 

13 60 20 

14 27 28 

Average 28.5 hour/month 31.8 hours/month 

 

Table 38 shows the average hours spent per participant on environmental issues per month, 

excluding Cyanide Code is 27.9 hours. This includes the Cyanide Code administrator that 

spends no time on environmental issues and only on Cyanide Code issues. Without him/her the 

average hours spent by participants’ is 30.1 hours per month. If the Cyanide Code administrator 

is included, the average hours spent per participant is 33.1 hours per month. If the cyanide 

administrator’s hours are removed the average is 22.7 hours per participant per month. 
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APPENDIX F: SECTION A FROM QUESTIONNAIRE (CYANIDE CODE 

QUESTIONS)  

Question 1 of questionnaire (Participants’ words were used without editing) 

Table 39:  Grouping of Cyanide Code goals into similar themes 

  

Participant

1 safety training worker safety
safe working of 

Cyanide

Understanding of chemical 

dangers and impact

2
To Be more Cyanide 

wisely

to give people better 

training on Cyanide
worker safety

reduce Cyanide 

consumption

Make more people aware of 

Cyanide

3

To purchase cyanide 

from suppliers who 

operate safely and 

protects the environment

Protect workers and 

environment in 

handling and storage 

of cyanide

Protect communities 

and environment during 

cyanide transportation

Protects workers health 

from exposure to 

cyanide

To train workers and 

emergency response to 

manage cyanide in a safe 

and also protects the 

environment

4
training on cyanide 

management
worker safety environmental impact

constant monitoring to 

prevent spills
continues improvement

5 Safety to Personnel
Protection of the 

Environment

Safely handle and use of 

Cyanide

Emergency Response 

handling in case 

something goes wrong

Spillage prevention and in 

case of a spillage, proper 

confinement

6

Protection (Safety) & 

training (First Aid) of the 

worker working with 

Cyanide

Different ways in 

which Cyanide can be 

used in the process.

What measures are 

being taken to protect 

the Environment.

Safety firsts in the Mine 

putting in place 

systems to protect the 

workers & 

Environment.

Keeping of all records of the 

use of Cyanide from 

delivery, storage, usage 

through the process, 

elimination of cyanide 

towards the end of the 

Process (Backfill & Slime 

Dams)

7

Sustainable cyanide 

production and usage in 

gold mining

Protect workers 

handling cyanide

Protect communities 

from cyanide exposure

Protect the 

environment from 

cyanide exposure

Implement best practice in 

cyanide management

8
Worker and Public Safety 

and Awareness

Protecting the 

environment & 

decommission

Emergency 

Preparedness training 

and awareness

Training in cyanide 

handling

Change Management, 

Maintenance and Record 

Keeping

9

Promote adoption of and 

compliance with the 

Cyanide Code, and to 

monitor its effectiveness 

and implementation within 

the world gold mining 

industry.

Develop funding 

sources and support 

for Institute activities.

Work with governments, 

NGOs, financial 

interests and others to 

foster widespread 

adoption and support of 

the Cyanide Code.

Identify technical or 

administrative 

problems or 

deficiencies that may 

exist with Code 

implementation, 

Determine when and how 

the Cyanide Code should be 

revised and updated.

10

Evaluation of cyanide 

handling and usage 

procedures

Ensure that 

company's implement 

ICMC procedures and 

protocols

Ensure cyanide 

emergency procedures 

are in place for cyanide 

related incident and 

competency of 

emergency responders

Minimize possible 

environmental impacts 

related to cyanide, by 

implementing stringed 

regulations related to 

disposal of material 

containing cyanide 

species

Ensure that organisation 

adhere to the ICMC aims 

and objectives

11 Workers safety Procedures Environmental impact
Achieve credibility in the 

use of cyanide

Employee awareness of 

cyanide

12 Safe use of chemicals Safe environment Safety rules Procedures Worker safety

13 Safety

 Use of personal 

protective clothing 

(ppe)

Environmental Continues development Training

14

To confirm that 

operations ensure the 

safe manufacture use 

and disposal of cyanide

Environmental 

Compliance - reduce 

effect of cyanide on 

environment

Improve stakeholder 

perception 

understanding and 

confidence

Ensure manufacturers 

and users are able to 

react appropriately in a 

cyanide related incident

That all users have a cradle 

to grave approach to the 

responsibility for the use of 

the dangerous chemical
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Management Responsibilities of the Cyanide Code (Question 2) 

Question 2 is related to the Management responsibilities of the Cyanide Code. The question contains 10 ranking 

questions which were numbered from question 2.1 to 2.10. The graphs below show the priority that each participant 

ranked the question. Rating from one to four was regarded as high (yellow), rating from five to seven as medium 

(green) and from eight to ten as low (red). 14 participants’ rated the questions with each rating value indicated on the 

vertical scale.  
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Q 2.1:  Operations  management is required to implement the 
Environmental policy as defined by top management 
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Participants from 1-14 

 Q2.2:  Ensure cyanide facilities for offloading, handling, storage and 
dosage are constructed in accordance to accepted engineering 

practices. 
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Participants from 1-14 

Q 2.3  The integration of the ICMC into the organisation’s way of 
working 
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Participants from 1-14 

 Q 2.4:  Implement ICMC training programs in order for all employees 
to know their roles and responsibilities. 
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Participants from 1-14 

Q 2.5:  Obtain the commitment of other departments in the 
organisation in participating in the ICMC. 
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Participants from 1-14 

 Q 2.6:  Focus on continuous improvement in order to “get better at 
it”. 
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Participants from 1-14 

 Q 2.7: Integration of environmental cost into business planning. 
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Participants from 1-14 

 Q 2.8:  Management commitment to ensure that the organisation,  
deliver on the organisation’s aspiration around safe cyanide 

management 
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Participants from 1-14 

 Q 2.9:  Plan internal audits according to a prearranged schedule 
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Participants from 1-14 

 Q 2.10: Line managers are required to ensure internal and external 
communication to create visibility around cyanide management 
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Operational Processes of the Cyanide Code (Question 4) 

Question 4 is related to the operational processes of the Cyanide Code similar to Question 2. The question contains 

10 ranking questions which were numbered from question 4.1 to 4.10. The graphs below show the priority that each 

participant rated the question. Rating from one to four was regarded as high (yellow), rating from five to seven as 

medium (green) and from eight to ten as low (red). 14 participants’ rated the questions with each rating value 

indicated on the vertical scale.  
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Participants from 1-14 

 Q 4.1: Control operations that can impact on wildlife within the 

operations area of control 
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Participants from 1-14 

Q 4.2 Operation control of procedures that describe the standard 
practices necessary for the environmentally sound operation of Fthe 
facility with the ICMC  
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Participants from 1-14 

Q  4.3: Operational focus on internal cost management  
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Participants from 1-14 

Q 4.4: A scheduled program to inspect cyanide facilities to ensure 
that they are functioning within design parameters 
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Participants from 1-14 

Q 4.5: Continuous monitoring of Cyanide concentrations in the 
system to ensure values are within set parameters. 
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Participants from 1-14 

 Q 4.6: Continuous monitoring of data in order to identify 
performance gaps and root causes 
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Participants 

 Q 4.7: Regular revision of procedures 
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Participants from 1-14 

 Q 4.8: Operation control of a water balance to prevent possible 
cyanide spills. 
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Participants from 1-14 

 Q 4.9: Decommissioning of facilities at mine closure. 
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Participants 

Q 4.10: Continuous training to ensure that work practices are aligned 
with the ICMC requirements. 
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Scale rating of Cyanide Code statements (Question 6) 

The table depict the rating that each participant rated the Cyanide Code statements. The rating was a seven scale rating but due to simplicity I decided to group the Agree 

statement together and the Not agree statement together. I do not believe the seven scales would have any value for this dissertation as the number of participants’ does not 

warrant a statistical analysis 

Table 40: Rating of Cyanide Code Statements 

Question 
Nr 

1 2 3 4 5 6 7 8 

Partici- 

pants 

 It is not 
necessary that 
your customers 
know you are 
compliant with 
the ICMC 

 Government 
requirements are 
the reason that 
you implement the 
ICMC 

 If your organisation is 
compliant to an 
Environment 
Management System 
such as the 
ISO14001, it is still 
necessary to be 
ICMC compliant as 
well 

Employee 
organisations 
contributed to 
implementing the 
ICMC 

The ICMC does not 
take the legal 
requirements that are 
essential for your 
operations into 
account 

It would not make a 
difference to your 
operations if the 
manufacturer of 
Cyanide was not 
required to be ICMC 
compliant 

It would make a 
difference to your 
operations if the 
transporter of Cyanide 
was required to be 
ICMC compliant 

The implementation 
of the ICMC 
improved the 
environmental 
awareness of 
employees in the 
metallurgical 
operations 

1 Disagree strongly Disagree Disagree somewhat Agree strongly Cannot judge Disagree strongly Disagree strongly Cannot judge 

2 Agree strongly Disagree Disagree strongly Agree strongly Agree somewhat Disagree strongly Disagree strongly Agree strongly 

3 Disagree strongly Disagree strongly Agree strongly Agree Disagree strongly Disagree strongly Agree strongly Agree strongly 

4 Disagree strongly Disagree strongly Agree strongly Disagree Disagree Disagree Agree strongly Agree strongly 

5 Disagree strongly Disagree strongly Disagree strongly Disagree strongly Disagree strongly Disagree strongly Disagree somewhat Agree strongly 

6 Agree strongly Agree strongly Agree strongly Agree somewhat Disagree Disagree strongly Agree strongly Agree strongly 

7 Disagree strongly Disagree strongly Agree strongly Agree strongly Disagree strongly Disagree strongly Agree strongly Agree strongly 

8 Disagree strongly Agree Agree strongly Agree Disagree strongly Disagree Agree Agree 

9 Agree strongly Disagree Agree Agree Disagree Disagree Agree Agree 
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Question 
Nr 

1 2 3 4 5 6 7 8 

Partici- 

pants 

 It is not 
necessary that 
your customers 
know you are 
compliant with 
the ICMC 

 Government 
requirements are 
the reason that 
you implement the 
ICMC 

 If your organisation is 
compliant to an 
Environment 
Management System 
such as the 
ISO14001, it is still 
necessary to be 
ICMC compliant as 
well 

Employee 
organisations 
contributed to 
implementing the 
ICMC 

The ICMC does not 
take the legal 
requirements that are 
essential for your 
operations into 
account 

It would not make a 
difference to your 
operations if the 
manufacturer of 
Cyanide was not 
required to be ICMC 
compliant 

It would make a 
difference to your 
operations if the 
transporter of Cyanide 
was required to be 
ICMC compliant 

The implementation 
of the ICMC 
improved the 
environmental 
awareness of 
employees in the 
metallurgical 
operations 

10 Disagree strongly Disagree strongly Agree Cannot judge Disagree somewhat Agree Agree Agree strongly 

11 Disagree Disagree Agree Agree Disagree Agree Agree Agree 

12 Disagree strongly Agree strongly Agree strongly Agree strongly Agree somewhat Agree Agree strongly Agree strongly 

13 Disagree strongly Agree Agree Agree somewhat Disagree somewhat Disagree strongly Agree Agree somewhat 

14 Disagree strongly Disagree strongly Agree Agree Cannot judge Disagree strongly Agree Agree strongly 

 

Agree 21.4% 28.6% 78.6% 78.6% 14.2% 21.4% 78.6% 92.8% 

Disagree 78.6% 71.4% 21.4% 21.4% 78.6% 78.6% 21.4%   

Could not 
Judge       7.2% 14.2%     7.2% 
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Question 
Nr. 

9 10 11 12 13 14 15 16 

Partici- 

pants 

The influence of 
the surrounding 
communities 
where the 
reason why 
ICMC was 
implemented in 
your operations 

The Metallurgical 
operation is 
responsible for 
developing the 
emergency 
response plan 

The emergency 
response team in the 
metallurgical 
department is trained 
for cyanide related 
emergencies only 

Your organisation 
has no influence 
on the efforts of 
the cyanide 
transport to insure 
that cyanide is 
transported in a 
safe and 
environmental 
friendly manner to 
your operations 

A dedicated 
management 
representative from the 
mine is required to 
assist in implementing 
the ICMC 

The ICMC does not 
require identification 
of significant 
environmental 
impacts 

It is not necessary for 
the organisation to 
publish its ICMC 
compliance. 

The ICMC requires 
a dedicated 
emergency 
response plan for 
cyanide related 
issues 

1 Agree strongly Agree somewhat Agree strongly Cannot judge Cannot judge Disagree strongly Disagree strongly Cannot judge 

2 Agree Agree strongly Agree Disagree 
somewhat 

Agree strongly Disagree somewhat Disagree strongly Agree strongly 

3 Disagree Agree Disagree strongly Agree strongly Agree Disagree strongly Disagree somewhat Agree strongly 

4 Disagree Agree strongly Agree Disagree strongly Agree strongly Disagree Disagree Agree strongly 

5 Agree 
somewhat 

Disagree Disagree Disagree Agree strongly Disagree strongly Agree Agree 

6 Agree strongly Agree strongly Disagree somewhat Agree Agree strongly Disagree somewhat Agree strongly Agree strongly 

7 Disagree 
strongly 

Agree strongly Disagree strongly Disagree strongly Agree strongly Disagree strongly Disagree strongly Agree strongly 

8 Disagree Disagree strongly Disagree Disagree Agree Disagree Disagree Agree 

9 Disagree Agree Disagree Disagree Agree Disagree Disagree Agree 

10 Agree 
somewhat 

Agree Disagree strongly Disagree 
somewhat 

Agree Disagree strongly Disagree strongly Agree strongly 

11 Agree 
somewhat 

Agree Disagree Disagree Agree Disagree Disagree strongly Agree 
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Question 
Nr. 

9 10 11 12 13 14 15 16 

Partici- 

pants 

The influence of 
the surrounding 
communities 
where the 
reason why 
ICMC was 
implemented in 
your operations 

The Metallurgical 
operation is 
responsible for 
developing the 
emergency 
response plan 

The emergency 
response team in the 
metallurgical 
department is trained 
for cyanide related 
emergencies only 

Your organisation 
has no influence 
on the efforts of 
the cyanide 
transport to insure 
that cyanide is 
transported in a 
safe and 
environmental 
friendly manner to 
your operations 

A dedicated 
management 
representative from the 
mine is required to 
assist in implementing 
the ICMC 

The ICMC does not 
require identification 
of significant 
environmental 
impacts 

It is not necessary for 
the organisation to 
publish its ICMC 
compliance. 

The ICMC requires 
a dedicated 
emergency 
response plan for 
cyanide related 
issues 

12 Agree strongly Agree strongly Disagree strongly Agree Agree strongly Agree strongly Disagree strongly Agree strongly 

13 Agree Agree somewhat Agree Agree Agree Cannot judge Cannot judge Cannot judge 

14 Disagree Disagree Disagree Disagree Disagree strongly Disagree strongly Disagree somewhat Disagree strongly 

 

Agree 57.8% 78.6% 28.6% 64.2% 85.6% 7.2% 14.2% 78.6% 

Not Agree 42.2% 21.4% 71.4% 28.4% 7.2% 85.6% 78.6% 7.2% 

Could Not 
Judge       7.2% 7.2% 7.2% 7.2% 14.3% 
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Response plan relation to the Cyanide Code (Question 7) 

Participants’’ rating of question 7: Is your emergency response plan only related to the ICMC? 

Table 41: Relation of emergency response plan to the Cyanide Code 

Participants’ Is your emergency 
response plan only 

related to the ICMC? 

Number 
of No’s 

Number of 
Yes 

  9 5 

1 Yes   

2 Yes   

3 No   

4 Yes   

5 No   

6 No   

7 Yes   

8 Yes   

9 No   

10 No   

11 No   

12 No   

13 No   

14 No   
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Question 8: Which department in your opinion should be responsible for developing, maintaining and training 

of the personnel for the emergency response plan?  

 

Figure 11:           Departments responsible for emergency response plan  

Question 9: Which of the following best describes the ICMI approach? 

Table 42: Description of the Cyanide Code Management System 

Which of the following best 
describes the ICMC approach? 

Participants’ selection 

EMS  

OHAS  

ICMC  

Combination of a EMS and a 
OHAS 

1 

Combination of a EMS and a ICMC 3 

Combination of OHAS and a ICMI 2 

Combination of a EMS,  OHAS and 
a ICMC 
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Responsible Department for Emergency Response Plan 

Environmental department Health and Safety department 

Metallurgical Department Risk department 

Personnel department Training department 
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APPENDIX G: SECTION B OF QUESTIONNAIRE (OPEN ENDED 

QUESTIONS) 

Question 10 was an open ended question in which the participants’ had to give their view on what they regarded as 

important contributions of the Cyanide Code towards environmental management. In Table 15 is the opinion of the 11 

participants’ that completed this question.  

Table 43: Important contributions to the ICMI towards environmental management 

Nr of 

Responses 

Describe what you would regard as important contributions of the ICMC for environmental 

management? - Open-Ended Response 

1 Better training regarding the environmental management systems 

2 
To ensure that we protect and don't contaminate the environment. To prepare a detailed emergency response 

plan in cases on any spills(cyanide releases) 

3 Ensuring that cyanide usage does not impact in any way on environment and wildlife 

4 
Proper Systems to Control the Cyanide strength in all process streams leaving the Plants. Reports are done, 

to investigate higher readings on WAD, thus forcing people to make an effort to reduce. 

5 Implementation of a water balance to prevent overtopping  

 6  Protection of wildlife/environment through responsible cyanide management 

 7 Implementation of wildlife inspections 

 8   Ensuring safe decommissioning planning   

 9   Improvement of water quality monitoring systems   

 10 Design of plant physical conditions (bunds etc) to prevent cyanide releases 

11 Monitoring of ground and surface water  

12 wildlife   

13 Mine Closure 

14 
ICMC implementation, ensured that organizations have plans in place in order to mitigate possible cyanide 

impacts to the environment which in regard improved environmental management 

15 Incentive for certification 



170 

Nr of 

Responses 

Describe what you would regard as important contributions of the ICMC for environmental 

management? - Open-Ended Response 

16 Best practice for a gold operation 

17 To prevent pollution to environment and people and health and safety 

18 
Understanding of the mines water balance is critical for understanding what affect imbalances have on 

cyanide or other environmental contamination incidences 

Question 11: Do you have any other observations or comments to make about the ICMC? 

Table 44: Additional observation or comments by the participants’  

Nr of Responses Describe what you would regard as important contributions of the ICMC for 
environmental management? - Open-Ended Response 

1 Better training regarding the environmental management systems 

2 
To ensure that we protect and don't contaminate the environment.  To prepare a detailed 
emergency response plan in cases on any spills(cyanide releases) 

3 Ensuring that cyanide usage does not impact in any way on environment and wildlife 

4 
Proper Systems to Control the Cyanide strength in all process streams leaving the Plants. 
Reports are done, to investigate higher readings on WAD, thus forcing people to make an 
effort to reduce. 

5 

Implementation of a water balance to prevent overtopping  Protection of 
wildlife/environment through responsible cyanide management  Improvement of water 
quality monitoring systems  Implementation of wildlife inspections  Ensuring safe 
decommissioning planning  Design of plant physical conditions (bunds etc) to prevent 
cyanide releases 

6 Monitoring of ground and surface water / wildlife  Mine Closure 

7 
ICMC implementation, ensured that organizations have plans in place in order to mitigate 
possible cyanide impacts to the environment which in regard improved environmental 
management 

8 Incentive for certification 

9 Best practice for a gold operation 

10 To prevent pollution to environment and people and health and safety 

11 
Understanding of the mines water balance is critical for understanding what affect 
imbalances have on cyanide or other environmental contamination incidences 
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Table 45: Open ended for additional observations about the Cyanide Code 

Nr of 
Responses 

Do you have any other observations or comments to make about the ICMC? - Open-Ended 
Response 

1 the companies that not comply with the ICMC SHOULD NOT BE ALLOWED TO USE CYANIDE 

2 
The ICMC ensures that signatories fully complies and understand cyanide release impacts.  and 

they and  

2 The Code also protects the health and safety of employees exposed to cyanide usage 

2 Code is designed to protect the environment 

2 Ensures that there are emergency response plan in place in case of any cyanide accidents. 

3 Is a good initiative that needs our support (we the metallurgical industry) 

4 To be ICMI compliant does cost a lot of money. 

4 Guidelines are not always clear 

4 
The requirements differ from person to person, on what is required, and what will add more value. 

5 The Cyanide Code is a relevant Code for the gold mining industry 

5 
. Mining companies should explore ways to meet the requirements in a practical, cost effective and 

sustainable way. 

6 Creates awareness with employees and communities and possible incidents and how to respond. 

7 

Possible improvement still needs to be made on the auditing protocol as currently organisations are 

being certified for three years of which after the period of certifications follows up are not being 

made in ensuring whether or not companies are adhering to the ICMC requirements. Hence there 

is a need to implement yearly review or rather site visits to evaluate the above mentioned. 

8 
The Code should be rolled out beyond cyanide to other dangerous chemicals which are not 

covered well in the ISO systems 

 


