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INTRODUCTION
Mining typically involves moving and 
processing large amounts of materials to 
extract the target commodity. This excess 
material is known as mine waste. For many 
operations, the scale of this waste can be 
significant; in addition, some mine waste can 
have mineralization that may be reactive or 
that could be released from the rock when 
it is mined, crushed, exposed, and dispersed 
in air and water, to the detriment of the 
receiving environment. As such, mining 
companies often spend significant amounts 
of time and resources on managing these 
wastes effectively, including through waste 
rock piles, tailings management facilities, 
spent heap leach facilities, and overburden. 
Given the potentially significant or even 
catastrophic environmental and social 
impacts that poorly managed mine waste 
can have on operations, communities, and 
ecosystems, governments play a central 
role in ensuring that these by-products of 
the mining sector are effectively and safely 
managed.

The governments of Ghana, Africa, and the 
Province of British Columbia (BC), Canada, 
both show leadership in this area. Mining is 
an important industry in both economies, 
and the two jurisdictions show that countries 
can adopt best practices for mine waste 
governance irrespective of the size of their 
economy or their history of large-scale 

mining. Jurisdictions with long histories of 
mining—like BC—can provide lessons on 
how to avoid the pitfalls associated with the 
long-term legacies of poorly managed mine 
waste. Ghana, a country with a relatively 
shorter history of large-scale mining, also 
has lessons on managing waste materials 
to share. The case studies below review how 
legal frameworks pertaining to mine waste 
management are working, show how they 
align with leading international practice, and 
explore how the governments of both Ghana 
and BC are identifying and responding to 
mine waste management risks. 

LEADING PRACTICES IN MINE 
WASTE MANAGEMENT POLICY
The overall objectives of mine waste 
management are to minimize the volume 
of waste produced and then ensure the 
physical and chemical stability of mine 
waste and its management facilities for the 
long term. 

Minimizing the volume of mine wastes 
should consider innovation, reprocessing, 
repurposing, and liability reduction. These 
objectives support the United Nations 
Sustainable Development Goals (specifically, 
goals 6, 8, 13, 14, and 15) in that small, stable 
mine waste facilities will protect water 
resources, life below water, and life on land 
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while still supporting the mining needed in 
many areas for local economic prosperity.

Key mine waste management policy requires:

•	 Clear standards for good waste 
management

•	 Specific (technical) requirements for 
tailings facilities

•	 Corporate accountability 
requirements

•	 Review of waste management plans 
prior to project approvals

•	 Financial mechanisms to manage 
long-term risks

•	 Financial and human resources for 
compliance reviews and enforcement. 

Similar to corporate management structures, 
legal frameworks benefit from following a 
plan–do–check–act process for continual 
improvement. The first step in jurisdictions 
beginning to develop their legal framework 
around mine waste management is setting 
controls over the planning stage of mine 
waste management and ensuring that the 
mine waste management plans cover all 
phases of mining through post-closure. 
Setting specific standards for high-risk 
facilities is the next step in advancing the 
framework. Monitoring for compliance and 
enforcement is critical for the effective 
implementation of the legislation and 
standards. The entire framework needs 
to be well supported in its development, 
implementation, and enforcement; 
therefore, government needs to allocate 
sufficient human and financial resources 
and mechanisms for assessing compliance. 
Financial assurance requirements protect 
the governments and the public from long-
term liabilities that can be associated with 
mine waste management facilities. Once 
all components are in place, there is always 
room for improvement through supporting 
programs, such as ongoing promotion of good 
practice and auditing.

The development of a strong policy on 
mine waste governance takes time. The 
following sections provide a summary 
of key legal framework elements for 
supporting good mine waste management 
performance based on experience and a 
review of international best practices and 
legal frameworks from around the world. 
Governments can institute interim policies 
requiring companies to meet international or 
other jurisdictions’ standards while theirs are 
developed. More support can be found in the 
Intergovernmental Forum on Mining, Minerals, 
Metals and Sustainable Development’s 
(IGF) 2021 Guidance for Governments: 
Environmental Management and Mining 
Governance.

STANDARDS
Standards for mine waste management set 
clear goals that mine operations need to 
meet. Governments should set mandatory 
standards for minimum design criteria, 
such as those relating to slopes, safety, 
hydrometeorological events, and seismic 
events within development or mining policy 
and in mining legislation. Standards for mine 
waste facilities need to be based on risk and 
consider local conditions, such as existing 
facilities, meteorological and geotechnical 
conditions, engineering capacity, and 
emergency response capacity in the country.

TAILINGS FACILITY REQUIREMENTS
Tailings facility failures can have 
catastrophic consequences; Vale’s tragic 
Corrego do Feijão mine tailings facility 
failure in Brazil on January 25, 2019, is but 
one recent example. This incident, along with 
other recent tailings facility failures (such 
as the Mount Polley dam failure discussed 
below), provided part of the impetus for 
the development of the Global Industry 
Standard on Tailings Management (GISTM) 
(International Council on Mining & Metals et 
al., 2020).
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Legal frameworks on mine waste 
management should include tailings-specific 
requirements due to the higher potential 
risk and complexity of tailings storage 
facilities and the potential negative impacts 
of their failure. International standards and 
best practices regarding tailings facilities’ 
design, construction, and management 
provide a strong basis for a legal framework 
built on lessons learned throughout the 
world. The 2020 GISTM is the most recent, 
comprehensive standard. The overriding goal 
of the GISTM is working toward zero harm, 
which means that operators must have 
zero tolerance for harm to people and the 
environment.

The overriding objectives in legislation 
regarding tailings facility stability should 
be ensuring the long-term physical and 
chemical stability of the tailings facility to 
protect the surrounding environment and 
communities for the full life of the facility—
including after the mine has closed. 

CORPORATE ACCOUNTABILITY
Mining companies use a variety of 
management systems that function well 
but vary in structure depending on what 
the company prefers, which makes a 
management system difficult to regulate 
and enforce. However, a legal framework 
can promote effective management 
systems, protect communities and the 
environment, and simplify enforcement by 
setting requirements for accountability 
and responsibility for key corporate, 
management, and engineering positions. 
This puts the onus for the performance and 
cost of the facility on the company and 
promotes the development of an effective 
corporate management and reporting 
system. 

WASTE MANAGEMENT PLANS
Mine waste management facility designs 
and plans, including plans for the closure 
of the facilities, need to be developed and 

reviewed in detail prior to mine approval. The 
level of design required to be presented for 
government review should be commensurate 
with the level of risk for the proposed 
facilities. In general, a pre-feasibility-
level design should be expected for the 
environmental and social impact assessment 
and feasibility-level design for construction 
permits.

Technical experts should be contracted 
by the government for technical reviews 
of submitted designs and management 
plans, especially for high-risk facilities. 
Governments can also look to good 
international standards and practice guides, 
as well as other organizations, for assistance 
with capacity building.

The legal framework should include 
mechanisms for the consultation and 
participation of affected communities. 
Communities should be involved in the 
planning stage to meaningfully participate 
in the selection of waste management 
alternatives for waste storage facilities that 
could affect them.

FINANCIAL MECHANISMS TO 
MINIMIZE LONG-TERM RISK
Financial mechanisms should be required 
to fund closure and reclamation of the 
entire mine, and these should be based on 
detailed cost estimates commensurate with 
the level of design stage and risk and with 
appropriate contingencies. A secure financial 
mechanism should be in place to protect the 
government from future facility management 
costs by minimizing the risks around the 
future solvency of an owner. 

The financial mechanism should be 
calculated and posted prior to construction 
and updated as the project advances. 
Financial sureties (or a portion of the 
sureties) are returned to the proponent 
at the end of the post-closure period, 
dependent on outstanding liabilities and/or 
risks.
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COMPLIANCE AND ENFORCEMENT
Monitoring and reporting requirements 
for mine waste management should be 
specified in permit conditions, guidance, 
and standard templates for efficient review. 
Regular inspections of mine waste storage 
facilities enforce compliance with follow-up 
inspections on corrective measures.

A key component of a legal framework for 
the governance of mine waste management 
is enforcement. The effectiveness of a 
legal framework relies on strong and 
consistent political will combined with the 
requisite human and financial resources for 
enforcement. Appropriate consequences 
must be included in the legislation to 
manage situations where non-compliance 
is discovered from reviews of the monitoring 
reports, from inspections, or in response 
to incidents. The consequences should be 
tied to the level of risk of non-compliance. 
Enforcement should also consider 
compliance with the implementation of 
progressive reclamation and closure plan 
updates to minimize long-term risks.

GOVERNANCE IN GHANA AND 
BC, CANADA
Both Ghana and BC have comprehensive 
legal requirements for planning mine waste 
management. In Canada, mine waste 
management is mainly regulated within the 

provincial legal framework. Both case studies 
demonstrate the importance of following 
a risk-based framework that looks at both 
worldwide and local issues. 

At the worldwide scale, legal frameworks 
for both jurisdictions have looked to 
leading international practices to develop 
the breadth of detail needed to manage 
complex mine waste storage facilities. Both 
jurisdictions are now responding to gaps 
identified during the implementation of the 
GISTM principles.

At the local scale, Ghana is also focused 
on managing mine waste through the 
formalization of artisanal mining—an area 
at high risk of continued environmental 
damage in Ghana. Also at the local 
scale, BC has had to improve inspection, 
enforcement, and policies in response to 
the Mount Polley tailings facility failure in 
2014. BC has also implemented an audit 
office to continue to assess and improve 
the implementation of the mine waste 
management framework based on local 
mine and government performance. 

Table 1 provides a summary of the status 
of legal framework components in Ghana 
and BC. The next sections then discuss the 
applicable legislation in place, strengths of the 
legal framework, initiatives being taken, areas 
for improvement, and conclusions for each 
jurisdiction.
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TABLE 1. SUMMARY OF GHANA’S AND BC’S WASTE MANAGEMENT LEGAL FRAMEWORKS

Component/
principles Ghana BC, Canada

Mine waste standards Detailed mine waste standards 
are in place. An artisanal mining 
initiative is being formalized to 
manage additional mine waste 
risks.

Detailed mine waste 
standards are in place.

Tailings facility 
requirements

Requirements for an impact 
assessment and facility plans and 
designs are comprehensive.

Improvements are needed to fully 
conform to GISTM principles.

A legal framework 
conforms with GISTM 
principles. 

Making improvements 
on details and change 
management.

Corporate 
accountability

Partially addressed but can be 
strengthened with requirements 
for a polluter-pays principle and 
defined roles and responsibilities 
for the Engineer of Record and 
corporate roles.

Polluter-pays principle is 
applied.

Detailed corporate roles 
and responsibilities are 
defined.

Mine waste 
management plans

Requirements are in place. Requirements are in place.

Financial mechanisms 
to minimize long-term 
risk

A closure bond is required, with 
details to be strengthened.

Reclamation securities 
are required to cover all 
closure risks and liabilities, 
to be updated regularly.

Compliance and 
enforcement

Improvements to be made. Making improvements on 
coordination and data 
systems for verification.
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CASE STUDY 1: GHANA
Ghana has a long history of artisanal 
mining. Large-scale mining with foreign 
investment then came to the forefront in the 
1980s (International Trade Administration, 
2020). Ghana is the largest gold producer 
in Africa; it also produces manganese, 
bauxite, and diamonds (International 
Trade Administration, 2020). Metallic 
mineral production contributed 8.5% to 
Ghana’s gross domestic product (GDP) 
in 2018 (International Council on Mining 
& Metals, 2020). Currently, there are 16 
major operating mines in Ghana (Ghana 
Minerals Commission 2021). There are also 
approximately one million people engaged in 
artisanal mining (McQuilken & Hilson, 2016).

Ghana reports 21 tailings storage facilities 
with risk ratings ranging from “not applicable” 
to “extreme consequences.” Approximately 
half of the dams are comprised of upstream 
construction design, and the other half is 
made up of downstream or downstream with 
upstream or centreline construction design 
(Global Tailings Portal, 2021).

Mine waste in Ghana is managed using the 
following main pieces of legislation:

•	 1992: Ghana’s Constitution enshrines 
human rights and provides the basis 
for an environmental protection policy. 
It provides the commitment and 
foundation to support sound mine 
waste management.

•	 1993: The Local Government Act (Act 
462) includes the basis for regional 
land-use planning and environmental 
management.

•	 1994: The Environmental Protection 
Agency (EPA) Act supports the 
structure and power for environmental 
regulation and defines responsibility 
for inspections, monitoring, 
compliance, enforcement, capacity, 
and structure.

•	 1999: Environmental Assessment 
Regulations have requirements 
for impacts to be assessed and 
management plans to be developed 
for mine waste storage facilities. The 
assessments must also take into 
consideration climate change. In 
addition, the company must:

	⁰ Obtain an environmental 
certificate from the EPA 
within 24 months of operation 
commencing that confirms 
that the mine complies with its 
mitigation commitments and 
has submitted its first annual 
environmental report.

	⁰ Submit a reclamation plan and 
post a reclamation bond based 
on the reclamation work plan for 
all disturbances, including the 
mine waste facilities.

	⁰ Submit environmental 
management plans every 3 
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years of operations and report 
non-compliances in their annual 
reports.

•	 2006: The Whistleblower Act 
(Act 720) provides protection for 
individuals disclosing unlawful, illegal, 
or corrupt conduct.

•	 2006: The Minerals and Mining Act 
requires the acquisition of permits 
before mining.

•	 2012: The Minerals and Mining (Health, 
Safety and Technical) Regulations 
provide:

	⁰ Requirements for detailed 
design requirements for waste 
rock and tailings facility and 
management, including hazard 
classifications, management 
plans, site analysis, inundation 
study, stakeholder analysis, and 
engineer qualifications.

	⁰ Requirements for detailed 
operations requirements, 
including management 
responsibilities and annual dam 
safety audits. This legislation 
provides the standards for mine 
waste management, corporate 
accountability, and mine waste 
management plan requirements 
for good governance. 

	⁰ Requirements for emergency 
preparedness and response 
plans.

	⁰ Allowance for the Chief 
Inspector of Mines to conduct 
regular inspections, compliance 
follow-up inspections, 
environmental inspections, 
and inspections in response to 
complaints and emergencies.

•	 2013: The Commission on Human 
Rights and Administrative Justice Act 
protects human rights in Ghana.

•	 2015: The Minerals and Mining 
(Amendment) Act revises the 
payment of royalties and the 
penalties for illegal small-scale mining.

•	 2016: The EPA Grievance Redress 
Mechanism Operational Manual 
supports public involvement and 
communication.

STRENGTHS AND INITIATIVES
Ghana has comprehensive legal 
requirements for the environmental 
assessment process and waste management 
standards. The Environmental Assessment 
Act (2009) ensures that waste management 
designs and plans are developed and 
reviewed prior to mine approval and mine 
development and that the planning includes 
all phases of the mine life cycle through 
post-closure. 

The Minerals and Mining (Health, Safety, 
and Technical) Regulations (2012) provide 
the standards to ensure the physical and 
chemical stability of all waste management 
structures. There are detailed tailings design 
standards pertaining to features, such as:

•	 Hazard classes for upstream, 
downstream, and centreline dam 
designs

•	 Foundation characterization and 
preparation

•	 Construction materials

•	 Dam drainage and collection systems

•	 Facility liners, permeability criteria, 
and drainage collection systems

•	 Water diversions

•	 Emergency spillways, freeboard, and 
water management return period 
criteria

•	 Ponds and water treatment

•	 Static and dynamic loads

•	 Tailings spigotting

•	 Emergency power and equipment.

Emergency preparedness and response plans 
are also required in Minerals and Mining 
(Health, Safety and Technical) Regulations 11 
and 237. Emergency measures also pertain 
to gold mines using cyanide. To reduce the 



9

Mine Waste Management: Case Studies from Ghana and Canada

risk of liabilities for governments, emergency 
measures need to be in place for the entire 
mining operation, including the waste rock 
and tailings storage facilities. 

The waste from artisanal and small-
scale mining (ASM) also carries with it 
considerable risk in Ghana. In response, 
Ghana’s Ministry of Lands and Natural 
Resources initiated a Multilateral Mining 
Integrated Project (MMIP) to formalize 
artisanal mining and address the suite of 
challenges associated with ASM (Ministry 
of Lands and Natural Resources, 2017). An 
interesting aspect of the project is the 
technological approach of using satellite 
imagery to locate, quantify, and monitor 
ASM. The analysis of imagery determined 
that there was an average land conversion 
of -2,600 ha/year from artisanal mining 
in southwest Ghana from 2005 to 2019 
(Berenblitt et al., 2020). Formalizing ASM 
through the MMIP is intended to reduce the 
impacts and better implement environmental 
safeguards for mine waste management and 
water protection. 

AREAS OF IMPROVEMENT
The role of monitoring and inspections for 
tailings facilities compliance lies with the 
Ghana Minerals Commission, under the 
Ministry of Lands and Natural Resources. 
Although this leverages the technical 
expertise and capacity in the Ghana 
Minerals Commission, there appears to 
be limited independence, transparency, 
and information sharing with the public. 
Previously, Ghana’s EPA had instituted the 
AKOBEN program, which published a report 
card on each gold mine’s performance. 
However, the program is no longer reported 
on government websites. One study 
determined that the AKOBEN program had 
not resulted in improved controls over water 
and soil quality (Bedu-Addo et al., 2019). 
Although the program may not have been 
as successful as desired, it did increase 
transparency. It is important for governments 

to continue to implement new initiatives, 
measure program success, and make 
adjustments based on lessons learned. 

Accountability is another area that 
requires additional government support 
to meet the GISTM principles. One option 
for improvement is to codify specific 
responsibilities of a company’s engineers 
and managers regarding tailings facility 
management and performance. The polluter-
pays principle is also a key requirement 
driving accountability for mine waste 
management (Campbell et al., 2020). The 
Minerals and Mining Act could be improved 
by including a polluter-pays clause to further 
reduce government risk. Provisions for 
payment for pollution and liabilities, similar 
to clauses 81 to 84 of Ghana’s Petroleum 
(Exploration and Production) Law, 2016 (Act 
919), could be adapted to better protect the 
state.

Closure bonding is required by Ghana’s 
Environmental Assessment Regulations; 
however, the current legislation does not 
specify that financial security needs to 
cover all outstanding reclamation work 
for the given extent of mining. Due to 
pressures to support foreign investments, 
governments often accept less security 
than the outstanding liabilities at the mine, 
given rationales of corporate stability and 
cash flow limitations. This has resulted 
in abandoned mine legacies in many 
jurisdictions throughout the world.

Campbell et al. (2020; T. Hussain, personal 
communication, June 16, 2021) made several 
recommendations for improvement during 
a review of Ghana’s conformity with the 
GISTM, including:

•	 Requirements for roles and 
responsibilities should specify facility 
responsibility by a Responsible 
Tailings Facility Engineer.

•	 Requirements to minimize risks linked 
to the local socio-economic context 
to support a robust design.
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•	 Requirements for verification during 
construction and monitoring through 
all stages of the facility.

•	 Requirements for improved public 
disclosure and publication of 
monitoring results. Currently, access 
to construction reports requires 
consent by the mineral titleholder and 
payment of fees. Other records and 
reports are confidential.

•	 Regulatory amendments with 
reference to providing humanitarian 
aid in response to an emergency.

CONCLUSIONS FOR GHANA
Ghana has incorporated important 
components and requirements for good 
mine waste management within its 
Environmental Assessment Act and Minerals 
and Mining Act and Regulations. These 
acts and their supporting regulations 
govern the planning stage of mining 
projects—which is a fundamental part of 
mine governance. Strengthened governance 
during the planning stage should be the 
targeted first steps for countries developing 
their legal framework around mine waste 
management. Compliance and enforcement 
are then critical steps for ensuring the legal 
standards are effectively implemented. 
Strengthening requirements for corporate 
accountability and financial securities are 
the next steps for governments to minimize 
the risk of incurring high liabilities and 

costs of abandoned mines and legacy 
sites. For continual improvement of tailings 
management, countries should consider 
strengthening the other components linked 
to the principles of the GISTM surrounding 
stakeholder engagement and disclosure.

There are many roads to implement change. 
How the legal framework evolves depends 
on a country’s politics, its history of mining, 
lessons learned, initiatives, aid sources, 
and policies. Ghana continues to build 
upon a strong foundation of environmental 
assessment and standards, is taking 
a broad-scale view of environmental 
management with its 2019 Environmental 
and Social Management Framework, and 
continues to look at international best 
practices—including the GISTM—to 
strengthen its mine waste management 
performance.
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CASE STUDY 2: BRITISH COLUMBIA, 
CANADA
The Canadian province of BC has a long 
history of large-scale mining. Today, 
mineral production includes mainly copper, 
molybdenum, gold, coal, and industrial 
minerals (Mining Association of Canada, 
2020). The minerals and metals industry 
contributed 3.5% to the GDP of Canada in 
2019 (Mining Association of Canada, 2020), 
and the extractive industry, which includes 
mining and oil and gas, contributed 4.3% 
to the GDP of BC in 2019 (BC Ministry of 
Finance, 2021, p. 82). As a result of this level 
of activity and its long history of mining, 
there were approximately 98 tailings dams 
recorded in BC in 2015 (BC Ministry of 
Farming, Natural Resources, and Industry, 
2015). 

Mining legislation, environmental protection, 
and environmental assessment in the 
province stretch back to the start of mineral 
staking legislation in 1859 and include 
pollution control laws applicable to mining 
in 1965 and legal environmental impact 
assessment requirements in 1981 (UVic 
Environmental Law Club, 2018). The current 
main pieces of national and provincial 
legislation governing and promoting good 
mine waste management in BC are:

•	 1996: The BC Freedom of Information 
and Protection of Privacy Act allows 

the public access to information used 
by regulatory agencies, which extends 
to information about mine waste 
storage management and compliance.

•	 1996: The BC Emergency Program 
Act provides the framework for 
provincial emergency response and 
cost recovery from persons deemed 
responsible due to their actions or 
omissions.

•	 1999: The Canadian Environmental 
Protection Act provides requirements 
for pollution prevention and 
enforcement provisions.

•	 2003: The BC Environmental 
Management Act provides 
requirements for contaminated sites, 
pollution prevention, emergency 
preparedness, and cost recovery for 
emergency response.

•	 2014: The BC Water Sustainability Act 
protects groundwater and requires 
licences for diversion and use of water 
at applicable tailings management 
facilities.

•	 2016: The Dam Safety Regulation 
provides dam requirements based on 
height and capacity.

•	 2018: The BC Environmental 
Assessment Act provides a process for 
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reviewing mine waste facility designs, 
impacts, and management plans.

•	 2019: The Canadian Impact 
Assessment Act provides a process 
for reviewing mine waste facility 
designs, impacts, and management 
plans.

•	 2020: The BC Mines Act sets 
responsibilities for chief auditors, 
inspectors, and permitting officers, 
as well as mine permit requirements, 
enforcement, and penalties.

•	 2021: The Health, Safety, and 
Reclamation Code for Mining in 
BC provides detailed technical 
requirements (including mine waste 
facilities) for mine construction, 
operation, and closure.

Mining legislation and policy continue to 
change as a result of a changing social 
climate and in response to mining legacies 
and incidents. Tragically, the Mount Polley 
tailings dam failed on August 4, 2014, in 
BC, releasing millions of cubic metres 
of tailings and water into downstream 
Polley Lake, Hazeltine Creek, and Quesnel 
Lake. Thankfully, no human lives were lost. 
Extensive investigations were conducted 
initially to determine the root cause, which 
was found to be an unidentified weak clay 
layer under the dam foundation made 
more challenging by issues regarding 
overriding production priorities, gaps in 
qualified engineers, long-range planning, 
site integration, management oversight, 
and barriers to moving issues up the chain 
of management (Hoffman, 2015; Hopkins, 
2020; Morgenstern et al., 2015). A broad 
range of environmental impact studies 
and remediation work on the dam and the 
downstream environment has resulted 
in improved environmental conditions in 
the affected area, including rainbow trout 
returning to the restored spawning habitat 
in the creek immediately downstream of 
the tailings facility (Mount Polley Mining 
Corporation, n.d.). Annual environmental and 
restoration progress monitoring programs 

continue to be carried out and indicate the 
mine is now compliant (Mount Polley Mining 
Corporation, 2020). Studies on impacts from 
the failure are likely to extend decades into 
the future. 

Several standards were written into BC’s 
Health, Safety and Reclamation Code as 
a result of the Morgenstern et al. (2015) 
Independent Review Panel report following 
this incident. In addition, the Mount Polley 
site was one of the mines reviewed by the 
Expert Panel when developing the text for 
the GISTM principles (Oberle et al., 2020, p. 7). 

STRENGTHS AND INITIATIVES
BC has among the most comprehensive 
regulations for tailings storage facilities in 
the world, conforming to the principles in the 
GISTM (BC Mine Audits and Effectiveness 
Unit, 2021).

Organizational weaknesses found during the 
root cause analysis of the Mount Polley dam 
breach included logistical limitations, lack of 
clear responsibility, lack of coordination, no 
mechanism for employees to escalate issues, 
and production and capacity needs driving 
mine decisions (Hopkins, 2020). As a result, 
some key changes to the 2016 Dam Safety 
Regulations and the 2016 Health, Safety and 
Reclamation Code included:

•	 An Independent Tailings Review Board 
and an Engineer of Record must be 
designated for all tailings facilities. 

•	 The Mine Manager is responsible for 
the safety of all tailings facilities 
on the site and for designating a 
Qualified Person for the tailings 
storage facility.

The root cause of the failure of the Mount 
Polley dam from a design perspective was 
an unidentified weakness in surficial geology 
underlying part of the dam. The dam failure 
resulted in damage to the downstream 
creek and lake, Indigenous traditional 
cultural lands, and trauma to the Indigenous 
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community (Joyce & Kemp, 2020). In 
response, the government revised the Dam 
Safety Regulations (2016) and the Health, 
Safety and Reclamation Code to include the 
following:

•	 Physical stability is now included in 
the code as the primary objective; all 
available technologies (such as dry-
capped tailings) should be considered 
in the design phase, and water should 
be removed from tailings. 

•	 The alternatives assessment needs to 
include environmental, societal, and 
economic considerations in addition 
to technical considerations.

•	 Risk assessments and a breach and 
inundation study must be completed 
for proposed tailings storage facilities 
prior to approval.

AREAS OF IMPROVEMENT
A strength of BC’s legal framework is the 
role of the Auditor General, an independent, 
non-partisan body in the legislature that 
can independently check government 
performance. Following the Mount Polley 
dam failure, the Auditor General audited 
compliance and enforcement in the mining 
sector and found a lack of adequate 
resources and independence for inspections 
and enforcement. One important response 
to the findings was a commitment of CAD 
20 million to mine regulatory effectiveness 
in the 2019 budget. Another important 
response to the audit recommendations 
was the separation of compliance and 
enforcement from permitting divisions in 
the BC Mines Act in August 2020 and the 
appointment of the first Chief Auditor of the 
new Mines Audit Unit in September 2020 
(Mining Association of British Columbia, 
2021). The purpose of the Mines Audit Unit 
is to check the ongoing effectiveness of 
mining regulations in BC and make public 
recommendations for improvements 
(Government of British Columbia, n.d.). 
Work from this committee is producing 

further improvements to BC controls and 
performance in the mining industry.

Through the auditing process, further 
improvements are being made to an 
already comprehensive legal framework 
for tailings facilities. The BC Mine Audits 
and Effectiveness Committee published 
their Audit of Code Requirements for 
Tailings Storage Facilities (BC Audits and 
Effectiveness Committee, 2021) in 2021. 
Recommendations from the audit were to:

•	 Improve the understanding and 
consistency of regulations and 
responsibilities across ministries and 
legislation.

•	 Develop a “change management” 
procedure for revising the mining 
regulatory framework to align with 
the current industry best practice for 
tailings storage facilities.

•	 Clarify definitions, remove ambiguity 
in requirements, and improve 
consistency of interpretation of 
requirements.

•	 Develop policies and procedures 
for the government’s geotechnical 
requirements at each stage of the 
mine, compliance, and enforcement.

•	 Improve consistency in the use 
of data systems for compliance 
verification.

CONCLUSIONS FOR BC
BC has developed a comprehensive legal 
framework around mine waste management 
that has been strengthened over decades as 
a result of contamination events and failures 
such as the Mount Polley incident. Lessons 
have been drawn from the past inadequacy 
of enforcement, and the resulting installation 
of an auditing process has provided the 
opportunity for more subtle (but just as 
important) aspects of the legal framework 
to be identified. An auditing program 
completes the plan–do–check–act circle 
needed for continual improvement and would 
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benefit many countries working to improve 
their legal frameworks.

Many lessons can be learned from BC’s 
experience. Other countries could consider 
incorporating provisions found in BC’s Health, 
Safety, and Reclamation Code for Mining to 
improve their mine waste management legal 
frameworks to a standard that conforms to 
many of the GISTM principles. However, as 
experienced in BC, this process needs to be 
coupled with diligent and well-resourced 
enforcement and capacity building to 
support the legislation and avoid learning 
the hard way. 
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