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EXECUTIVE SUMMARY
Shango Solutions (Shango) is in the process of compiling and submitting a Gas Exploration
Right Application for Western Allen Ridge Gold Mines (Pty) Ltd (Western Allen Ridge). Shango
sub-contracted Digby Wells Environmental (Digby Wells) to complete the requisite closure
planning and costing as a component of the proposed gas exploration. The closure planning
and costing includes the following suite of documents developed as Part A and Part B of this
report and aligned with the Financial Provisioning Regulations, 2015 (GN R.1147 of 20
November 2015) (as amended) published under the National Environmental Management Act,
1998 (Act No. 107 of 1998) (NEMA):
●

Part A - Closure Plan (CP) aligned with the minimum requirements for a Final
Rehabilitation, Decommissioning and Closure Plan (Appendix 4 of GN R.1147),
including a third-party closure cost estimate; and

●

Part B - Environmental Risk Assessment Report (ERR) in accordance with the minimum
requirements for an ERR (Appendix 5 of GN R.1147).

The ERR and Closure Plan should be reviewed and updated annually as more detailed
information becomes available (aligned with GN R.1147 requirements), particularly relating to
gas well location, construction and interaction with local geology and aquifers. The Annual
Rehabilitation Plan (Appendix 3 of GN R.1147) will be addressed during subsequent annual
revisions of the closure planning.
The key risk identified during the Hazard Identification and Risk Assessment (HIRA) is the
potential Impact on ground water quality through the vertical migration of gas. The project is
in the early stages of development and final measures still need to be refined, initial
rehabilitation and closure measures proposed include the following:
●

Continue engaging with the Petroleum Agency South Africa (PASA) and technical
specialists on appropriate technical approaches;

●

Well development must be to pre-determined and agreed to standards and
specifications to ensure casing and grouting integrity;

●

Well engineer should oversee and sign-off key aspects of well development;

●

Down well surveys should be conducted as per the QA/QC methodology A life of well
database should be kept for each well to inform a risk based well specific approach at
closure; and

●

Well decommissioning and closure measures must align to Regulation 132 of the
MPRDA.

The initial scheduled closure costs estimated for the Kroonstad Gas Exploration Project are
R4 930 710,95 (excl. VAT).
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Initial information gaps are highlighted in Section 7.11 of this report and outline specialist
studies and investigations for subsequent phases, including:
●

A site-specific detailed soil classification;

●

Detailed pre-mining land use and land capability determination;

●

A description of the site-specific groundwater regime directly related to the proposed
drill sites and gas wells including, aquifers, groundwater depth and quality;

●

Surface water sampling and analysis to determine the quality of the pertinent surface
water bodies;

●

Detailed description of the regional and site-specific socio-economic setting; and

●

Outcomes of the PPP, specifically the issues raised relating to rehabilitation and closure
for incorporation into the closure planning process.

The following additional information is required to improve the resolution and accuracy of the
closure planning and associated costing:
●

Detailed layout plans of the drill sites including planned infrastructure, size of the
disturbed area, waste management and water management facilities, powerlines and
potable water supply;

●

Improved detail relating to drilling methodology, annulus installation, grouting and the
QA/QC methodology to ensure accurate implementation and long term well integrity;

●

Continued feedback from the technical committee meetings with PASA on aspects
relevant to rehabilitation and closure planning;

●

A hydro census including (but not limited to) borehole, locations yields and water users
in proximity to the target areas; and

●

Confirmation of any wetland areas in and around the exploration areas.
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Part A – Closure Plan
1 Introduction and Terms of Reference
Shango Solutions (Shango) is in the process of compiling and submitting a Gas Exploration
Right Application for Western Allen Ridge Gold Mines (Pty) Ltd (Western Allen Ridge). Shango
sub-contracted Digby Wells Environmental (Digby Wells) to complete the requisite closure
planning and costing as a component of the proposed gas exploration.
The closure planning and costing includes the following suite of documents developed as Part
A and Part B of this report and aligned with the Financial Provisioning Regulations, 2015 (GN
R.1147 of 20 November 2015) (as amended) published under the National Environmental
Management Act, 1998 (Act No. 107 of 1998) (NEMA):
●

Part A - Closure Plan (CP) aligned with the minimum requirements for a Final
Rehabilitation, Decommissioning and Closure Plan (Appendix 4 of GN R.1147),
including a third-party closure cost estimate; and

●

Part B - Environmental Risk Assessment Report (ERR) in accordance with the minimum
requirements for an ERR (Appendix 5 of GN R.1147).

The proposed exploration is a Greenfields project in the planning phase for exploration
activities, no rehabilitation activities are planned for the next 12 months. The Annual
Rehabilitation Plan (Appendix 3 of GN R.1147) will be addressed during subsequent annual
revisions of the closure planning.
Apart from the requirements of the GN R.1147 regulations, which are summarised at the
beginning of each Part of this document, mine closure planning is also required to be compliant
with additional legislation, which is summarised in Section 5.

1.1 Project Description and Background
Western Allen Ridge, a subsidiary of White Rivers Exploration (WRE), has been granted a
Technical Co-operation Permit (TCP) over a target area 15 km east of Kroonstad in the Free
State Province. The TCP was granted on 9 May 2019 (Petroleum Agency South Africa (PASA)
Reference No: 12/2/167 TCP). During the third quarter of the TCP activities, Western Allen
Ridge chose to apply for an Exploration Right across this area. The TCP covers a surface
area of 33 605.29 hectares (Ha). WRE has investigated the Kroonstad area for gold and gas
in the past and has held a TCP and a Prospecting Right over the project area. The location
and regional setting of the Kroonstad Gas Exploration Project (Kroonstad Project) is
summarised in Table 1-1 and illustrated in Figure 1-1.
The proposed exploration drilling sites, namely Target “A”, “B”, “C” and “D” drilling sites are
illustrated in Figure 1-3. The project areas are located directly south of the R34 in between
Edenville and Kroonstad (approximately 15 km and 27 km away respectively). The dominant
land uses of the project area include watercourses, agriculture and informal residential areas.
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The proposed project boundary, farm boundaries and relevant SG numbers are provided in
Figure 1-2.

Table 1-1: Summary of Project Location Details
Province

Free State

District Municipality

Fezile Dabi District Municipality

Local Municipality

Moghaka and Ngwathe Local Municipalities

Nearest Town

Kroonstad

1.2 Details of Author(s)
Digby Wells was appointed by Shango as the specialist closure team to compile this closure
planning document for Allen Ridge. The contributing specialists are listed in Table 1-2.
Table 1-2: Details of Technical Specialists
Technical
Lead,
compilation and
costing

report Anthony Lamb
closure
BSc. Honours

Report Reviewer

23 years’ experience
Leon Elis
BSc. Honours
8 years’ experience

Physical address

Digby Wells House, Turnberry Office Park, 48 Grosvenor
Road, Bryanston, 2191

Postal address

Private Bag X10046, Randburg, 2125

E-mail

Anthony.Lamb@digbywells.com

Telephone

(011) 789 9495

1.3 Supporting Information
The information made available for the development of the initial closure plan is summarised
in Table 1-3.
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Table 1-3: Information provided
Report/Plan Title

Author

Date

Shango

February 2020

The
Biodiversity
Company

March 2020

Terrestrial Ecology Scoping Report for the Kroonstad The
Exploration Project
Biodiversity
Company

March 2020

Wetland Scoping
Exploration Project

March 2020

Kroonstad Exploration Work Programme
Pedology Scoping
Exploration Project

Report

Report

for

for

the

the

Kroonstad

Kroonstad

The
Biodiversity
Company

Kroonstad Gas Exploration Right Application: Noa Agencies
Groundwater Resource Assessment (Draft)

April 2020

Kroonstad Planned_Boreholes.KMZ

February 2020
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Figure 1-1: Regional Setting

DIGBY WELLS ENVIRONMENTAL
www.digbywells.com

4

Closure Plan and Environmental Risk Report
Kroonstad Gas Exploration: Initial Closure Plan based on GN R. 1147 of the NEMA (Act No. 107 of 1998)
SHA6183

Figure 1-2: Kroonstad Project Farm Boundaries
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Figure 1-3: Proposed Infrastructure Layout
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2 Report Structure and GN R.1147 Checklist
The closure plan is structured to align with the minimum requirements set out in Appendix 4
of GN R.1147. The requirements are provided in Table 2-1 along with the reference to the
relevant section in this report.
Table 2-1: Minimum Requirements of a Closure Plan
Reference
3a

Requirement
Details of(i) the person or persons that prepared the plan;
(ii) the professional registrations and experience of the preparers

3b

Report
Section

The context of the project, including—

Section 1.2
Section 6

(i) material information and issues that have guided the
development of the plan;
(ii) an overview of—
(aa) the environmental context, including but not limited to air
quality, quantity and quality of surface and groundwater, land,
soils and biodiversity; and
(bb) the social context that may influence closure activities
and post-mining land use or be influenced by closure activities
and post-mining land use;
(iii) stakeholder issues and comments that have informed the
plan;
(iv) the mine plan and schedule for the full approved operations,
and must include─
(aa) appropriate description of the mine plan;

Section 2

(bb) drawings and figures to indicate how the mine develops;
(cc) what areas are disturbed; and
(dd) how infrastructure and structures (including ponds,
residue stockpiles etc.) develops during operations;
3c

Findings of an environmental risk assessment leading to the most
appropriate closure strategy, including—
(i) a description of the risk assessment methodology including
risk identification and quantification, to be undertaken for all
areas of infrastructure or activity or aspects for which a holder
of a right or permit has a responsibility to mitigate an impact
or risk at closure;
(ii) an identification of indicators that are most sensitive to
potential risks and the monitoring of such risks with a view to
informing rehabilitation and remediation activities;
(iii) an identification of conceptual closure strategies to avoid,
manage and mitigate the impacts and risks;
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(iv) a reassessment of the risks to determine whether, after the
implementation of the closure strategy, the residual risk has
been avoided and / or how it has resulted in avoidance,
rehabilitation and management of impacts and whether this is
acceptable to the mining operation and stakeholders; and
(v) an explanation of changes to the risk assessment results, as
applicable in annual updates to the plan;
3d

Design principles, including—
(i) the legal and governance framework and interpretation of
these requirements for the closure design principles;
(ii) closure vision, objectives and targets, which objectives and
targets must reflect the local environmental and socioeconomic context and reflect regulatory and corporate
requirements and stakeholder expectations;
(iii) a description and evaluation of alternative closure and post
closure options where these exist that are practicable within
the socioeconomic and environmental opportunities and
constraints in which the operation is located;
(iv) a motivation for the preferred closure action within the context
of the risks and impacts that are being mitigated;
(v) a definition and motivation of the closure and post closure
period, taking cognisance of the probable need to implement
post closure monitoring and maintenance for a period
sufficient to demonstrate that relinquishment criteria have
been achieved;
(vi) details associated with any on-going research on closure
options;
(vii) a detailed description of the assumptions made to develop
closure actions in the absence of detailed knowledge on site
conditions, potential impacts, material availability, stakeholder
requirements and other factors for which information is
lacking;

3e

A proposed final post-mining land use which is appropriate, feasible
and possible of implementation, including—

Section 4, 5
and 9

Section 7

(i) descriptions of appropriate and feasible final post-mining land
use for the overall project and per infrastructure or activity and
a description of the methodology used to identify final postmining land use, including the requirements of the operations
stakeholders;
(ii) a map of the proposed final post-mining land use;
3f

Closure actions, including—
(i) the development and documenting of a description of specific
technical solutions related to infrastructure and facilities for the
preferred closure option or options, which must include all
areas, infrastructure, activities and aspects both within the
mine lease area and off of the mine lease area associated with
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mining for which the mine has the responsibility to implement
closure actions;
(ii) the development and maintenance of a list and assessment of
threats and opportunities and any uncertainties associated
with the preferred closure option, which list will be used to
identify and define any additional work that is needed to
reduce the level of uncertainty;
3g

A schedule of actions for final rehabilitation, decommissioning and
closure which will ensure avoidance, rehabilitation, management of
impacts including pumping and treatment of extraneous water—

Section 9

(i) linked to the mine works programme, if greenfields, or to the
current mine plan, if brownfields;
(ii) including assumptions and schedule drivers; and
(iii) including a spatial map or schedule, showing planned spatial
progression throughout operations;
3h

An indication of the organisational capacity that will be put in place to
implement the plan, including—
(i)
(ii)
(iii)

Section 15

organisational structure as it pertains to the plan;
responsibilities;
training and capacity building that may be required to build
closure competence;

3i

An indication of gaps in the plan, including an auditable action plan
and schedule to address the gaps;

Section 11

3j

Relinquishment criteria for each activity or infrastructure in relation to
environmental aspects with auditable indicators;

Section 14

3k

Closure cost estimation procedure, which ensures that identified
rehabilitation, decommissioning, closure and post-closure costs,
whether on-going or once-off, are realistically estimated and
incorporated into the estimate, on condition that—

Section 10

(i) cost estimates for operations, or components of operations
that are more than 30 years from closure will be prepared as
conceptual estimates with an accuracy of ± 50 per cent. Cost
estimates will have an accuracy of ± 70 per cent for
operations, or components of operations, 30 or less years (but
more than ten years) from closure and ± 80 per cent for
operations, or components of operations ten or less years (but
more than five years) from closure. Operations with 5 or less
years will have an accuracy of ± 90 per cent. Motivation must
be provided to indicate the accuracy in the reported number
and as accuracy improves, what actions resulted in an
improvement in accuracy;
(ii) the closure cost estimation must include—
(aa) an explanation of the closure cost methodology;
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(bb) auditable
infrastructure;

calculations

of

costs

per

activity

or

(cc) cost assumptions;
(iii) the closure cost estimate must be updated annually during the
operation’s life to reflect known developments, including
changes from the annual review of the closure strategy
assumptions and inputs, scope changes, the effect of a further
year’s inflation, new regulatory requirements and any other
material developments; and
3l

Monitoring, auditing and reporting requirements which relate to the risk
assessment, legal requirements and knowledge gaps as a minimum
and must include—

Section 14

(i) a schedule outlining internal, external and legislated audits of
the plan for the year, including—
(aa) the person responsible for undertaking the audit(s);
(bb) the planned date of audit and frequency of audit;
(cc) an explanation of the approach that will be taken to
address and close out audit results and schedule;
(ii) a schedule of reporting requirements providing an outline of
internal and external reporting, including disclosure of updates
of the plan to stakeholders;
(iii) a monitoring plan which outlines—
(aa) parameters to be monitored, frequency of monitoring and
period of monitoring;
(bb) an explanation of the approach that will be taken to
analyse monitoring results and how these results will be used
to inform adaptive or corrective management and/or risk
reduction activities; and
3m

Motivations for any amendments made to the final rehabilitation,
decommissioning and mine closure plan, given the monitoring results
in the previous auditing period and the identification of gaps as per
2(i).
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3 Limitations and Assumptions
The compilation of this Closure Plan is based on the following assumptions and limitations:
●

The information contained within this Closure Plan is based on the current layout plans
and information provided by Shango (Table 1-3);

●

If there is a significant change or addition of other infrastructure areas the Closure Plan
will need updating to cater for the change;

●

The recommendations contained within this report currently exclude any comments or
issues raised by stakeholders and/or Interested and Affected Parties (I&APs). This
report will be updated should any comments from stakeholders or I&APs received; and

●

This report must be considered as a living document and should be updated as
additional information become available and as monitoring and rehabilitation
progresses.

4 Mine Closure Overview
Successful closure depends on setting, continually reviewing and validating; and finally
meeting closure goals that align with company and stakeholder requirements. There should
be minimal residual risk to the company, and the community should realise benefits that will
continue to exist without further input from the company.
The vision of mine closure should be to ensure that a process is established to guide all
decisions and actions during a mine’s life such that:
●

Future public health and safety are not compromised;

●

Environmental resources are not subject to physical and chemical deterioration;

●

The post-mining use of the site is beneficial and sustainable in the long-term;

●

Any adverse socio-economic impacts are minimised; and

●

The opportunity is taken to maximise socio-economic benefits.

The closure plan should be revised and updated annually to align with GN R.1147
requirements. New information should be incorporated as it becomes available and advances
in technology and rehabilitation methods considered. The widely accepted approach of
improving the site body of knowledge through monitoring and feedback throughout the life
cycle of the project (Figure 4-1) should be adopted for the Kroonstad Project.
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Figure 4-1: Integrating Stages of Mining and Mine Closure Planning
[Source:

(DMP & EMPA, 2015)]

4.1 Closure Design Principles
Mine closure is an on-going programme designed to restore the physical, chemical and
biological quality or potential of air, land and water regimes disturbed by exploration/mining to
a state acceptable to the regulators and to post mining land users. The activities associated
with mine closure are designed to prevent or minimise adverse long-term environmental
impacts, and to create a self-sustaining natural ecosystem or alternate land use based on an
agreed set of objectives. The objective of mine closure is to obtain legal approval and
community agreement that the condition of the closed operation meets the requirements of
those entities, whereupon the company’s legal liability is terminated.
Rehabilitation can be divided into two different streams, namely concurrent rehabilitation and
final rehabilitation. Concurrent rehabilitation is implemented during the operational phase in
conjunction with the exploration activities. Concurrent rehabilitation aims to limit the extent of
surface disturbances, reduce cumulative impacts and decrease the cost of rehabilitation
measures required during decommissioning and closure. Concurrent rehabilitation must be
carried out within the context of the approved EMPr and incrementally address the objectives
of the Closure Plan.
The primary concerns for decommissioning and rehabilitation are to ensure public safety and
health and environmentally stable conditions compatible with the surrounding environment,
and consequently minimise the environmental impacts caused by mining. The overall objective
DIGBY WELLS ENVIRONMENTAL
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is to have socially, economically, and environmentally sustainable development. Detailed
closure objectives will be developed and refined over the life of the project within a framework
established by defining the closure principles. Typical closure principles include: (DMRE
policies and ICMM):
●

Safeguard safety and health of animals and humans;

●

Promote long term physical and chemical stability;

●

Encourage a smooth economic transition, as far as practical, from the socio-economic
conditions during mining to what will be present after mining;

●

Rehabilitate land to ensure a functioning post mining ecosystem on a desired trajectory
and aligned with the planned post closure land use;

●

Limit risk exposure (safety, environmental, financial, legal etc.) through active
management and planning; and

●

Implement cost effective measures, reducing the need for long term care and
maintenance to achieve relinquishment.

4.2 Closure Objectives
Aligned with the closure approach and principles, the following initial closure objectives are
proposed for the Kroonstad Gas Exploration Project:
●

Implement responsible closure practices and leave a closed exploration site that does
not represent a risk to the health and safety of people or animals ;

●

Minimize potential adverse effects to environmental quality, such as surface or ground
water impacts;

●

Rehabilitate or remove any waste or potentially hazardous substances from site;

●

Develop landforms that, within reasonable and practical limitations, are stable and
blend with the surrounding terrain;

●

Rehabilitate disturbed areas to a suitable land capability to ensure the constructive
integration and alignment of the rehabilitated site with the surrounding land use mix;

●

Ensure proactive and constructive stakeholder engagement with individuals,
communities and relevant authorities regarding the proposed end land use;

●

Reduce the requirement for long-term monitoring and maintenance by establishing
stable landforms;

●

Comply with national regulatory requirements; and

●

Obtain a closure certificate.
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5 Legal Requirements
Section 41 (1) of the MPRDA has been repealed and in terms of Section 24(P) of the NEMA,
as amended, which provides that the holder of a mining right must make financial provision
for rehabilitation of negative environmental impacts. The financial provision must guarantee
the availability of sufficient funds to undertake the following:
●

Rehabilitation of the adverse environmental impacts of the listed or specified activities;

●

Rehabilitation of the impacts of the prospecting, exploration, mining or production
activities, including the pumping and treatment of polluted or extraneous water;

●

Decommissioning and closure of the operations;

●

Remediation of latent or residual environmental impacts which become known in the
future;

●

Removal of building structures and other objects; or

●

Remediation of any other negative environmental impacts.

In addition to Section 24(P), the Regulations pertaining to the financial provision for
prospecting, exploration, mining or production operations were promulgated on the 20
November 2015 (GN R.1147). For the purposes of this report, the closure cost estimate and
respective reports are in line with the requirements of the Financial Provisioning Regulations,
2015.
Regulation 11 of the Financial Provisioning Regulations, 2015 requires a holder of a mining
right to determine the quantum of the financial provision through detailed itemisation of all
activities and costs, calculated based on the actual costs of implementation of the measures
required for:
●

Annual rehabilitation as reflected in the ARP as per the minimum content prescribed by
Appendix 3 of the Regulations (not compiled yet as no rehabilitation activities are
planned for the next 12 month);

●

Final rehabilitation, decommissioning and closure as reflected in a Closure Plan as per
the minimum content prescribed by Appendix 4 of the Regulations (Part A of this report);
and

●

The remediation of latent or residual environmental impacts including but not limited to
the pumping and treatment of polluted or extraneous water, as reflected in an ERR, as
per the requirements of Appendix 5 of the Regulations (Part B of this report).

Applicable legislation is outlined in Table 5-1.
There are several guideline documents which provide recommendations on how rehabilitation
and closure should be undertaken. For the purpose of the plan, the following guideline
documents were considered:
●

Land Rehabilitation Guidelines for Surface Coal Mines. Land Rehabilitation Society of
Southern Africa, CoalTech, Minerals Council of Southern Africa. 2018;
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●

Best Practice Guidelines (BPGs) series developed by the Department of Water Affairs
(DWA) (2007); and

●

Integrated Mine Closure, good practice guideline 2 nd edition. International Council of
Mining and Metals, 2019 (ICMM, 2019).
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Table 5-1: Applicable Legislation
Applicable legislation and guidelines

Details
Section 24 of the Constitution states that everyone has the right to an environment that is not harmful to their health or well-being and to have the environment
protected, for the benefit of present and future generations, through reasonable legislative and other measures, that –

Constitution of the Republic of South Africa, 1996 (Act No. 108
of 1996)

National Environmental Management Act, 1998 (Act No. 107 of
1998) (NEMA)

National Environmental Management: Biodiversity Act, 2004
(Act No. 10 of 2004) (NE<BA)

a)

Prevent pollution and ecological degradation;

b)

Promote conservation; and

c)

Secure ecologically sustainable development and use of natural resources while promoting justifiable economic and social development

The NEMA, as amended was set in place in accordance with section 24 of the Constitution of the Republic of South Africa. Certain environmental principles under
NEMA have to be adhered to, to inform decision making for issues affecting the environment. Section 24 (1)(a) and (b) of NEMA state that:
The potential impact on the environment and socio-economic conditions of activities that require authorisation or permission by law and which may significantly affect
the environment, must be considered, investigated and assessed prior to their implementation and reported to the organ of state charged by law with authorizing,
permitting, or otherwise allowing the implementation of an activity.
NEMBA regulates the management and conservation of the biodiversity of South Africa within the framework provided under NEMA. This Act also regulates the
protection of species and ecosystems that require national protection and also takes into account the management of alien and invasive species. This Act works in
accordance to the framework set under NEMA. The following regulations which have been promulgated in terms of the NEM:BA are also of relevance:
▪ Alien and Invasive Species Lists, 2014 published (GN R.599 in GG 37886 of 1 August 2014) ;
▪ National Environmental Management: Biodiversity Act, 2004: Threatened and Protected Species Regulations; and
National list of Ecosystems Threatened and in need of Protection under Section 52(1) (a) of the Biodiversity Act (GG 34809, GN R.1002, 9 December 2011).

National Water Act, 1998 (Act No. 36 of 1998) (NWA)

The NWA provides for the sustainable and equitable use and protection of water resources. It is founded on the principle that the National Government has overall
responsibility for and authority over water resource management, including the equitable allocation and beneficial use of water in the public interest, and that a person
can only be entitled to use water if the use is permissible under the NWA.

National Environmental Management: Air Quality Act, 2004
(Act No. 39 of 2004) (NEM: AQA)

According to the NEM: AQA the Department of Environmental Affairs (DEA), the provincial environmental departments and local authorities (district and local
municipalities) are separately and jointly responsible for the implementation and enforcement of various aspects of NEM: AQA. A fundamental aspect of the new
approach to the air quality regulation, as reflected in the NEM: AQA is the establishment of National Ambient Air Quality Standards (NAAQS) (GN R 1210 of 2009).
These standards provide the goals for air quality management plans and also provide the benchmark by which the effectiveness of these management plans is
measured.
The Conservation of Agricultural Resources Act 43 of 1983 states that the degradation of the agricultural potential of soil is illegal; and

The Conservation of Agricultural Resources, 1983 (Act No. 43
of 1983) (CARA)

DIGBY WELLS ENVIRONMENTAL
www.digbywells.com

The Conservation of Agricultural Resources Act 43 of 1983 requires that protection of land against soil erosion and the prevention of water logging and salinization of
soils means of suitable soil conservation works to be constructed and maintained.

16

Closure Plan and Environmental Risk Report
Kroonstad Gas Exploration: Initial Closure Plan based on GN R. 1147 of the NEMA (Act No. 107 of 1998)
SHA6183

Applicable legislation and guidelines

Details
The MPRDA sets out the requirements relating to the development of the nation’s mineral and petroleum resources. It also aims to ensure the promotion of economic
and social development through exploration and mining related activities;
Section 41 (1) of Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002) (MPRDA) has been repealed and in terms of Section 24P in the
National Environmental Management Act, 1998 (Act No. 107 of 1998) (NEMA) as amended which provides that the holder of a mining right must make financial
provision for rehabilitation of negative environmental impacts. The financial provision must guarantee the availability of sufficient funds to undertake thea)

Rehabilitation of the adverse environmental impacts of the listed or specified activities;

b)

Rehabilitation of the impacts of the prospecting, exploration, mining or production activities, including the pumping and treatment of polluted or extraneous water;

c)

Decommissioning and closure of the operations;

d)

Remediation of latent or residual environmental impacts which become known in the future;

e)

Removal of building structures and other objects; and/or

f)

Remediation of any other negative environmental impacts.

In addition to Section 24(P), the Regulations pertaining to the financial provision for prospecting, exploration, mining or production operations were promulgated on the
20 November 2015 (Government Notice No. 1147 published in GG 39425).
Regulation 6 of the Financial Provision Regulations requires a holder of a mining right to determine the quantum of the financial provision through detailed itemisation
of all activities and costs, calculated based on the actual costs of implementation of the measures required for:

Mineral and Petroleum Resource Development Act. 2002 (Act
No. 28 of 2002) (MPRDA)

a)

Annual rehabilitation, as reflected in Annual Rehabilitation Plans (ARPs);

b)

Final rehabilitation, decommissioning and closure of the mining operations as per the Closure Plans which includes the findings of the Environmental Risk
Assessment Report (ERR); and

Remediation of latent or residual environmental impacts as identified in the ERR.

Regulation 132(3): Well decommissioning or closure.
(1)
A well that is no longer active, or producing, or for which the approved suspension period determined in terms of regulation 130 (b) has passed, must be plugged
and decommissioned in accordance witha)

A decommissioning plan approved by the designated agency; and

b)

The relevant provision of the Environmental Impact Assessment Regulations.

(2)

The decommissioning plan must take into account the following factors:

a)

Current condition and design of the well;

b)

Height of cement in annulus outside casing;

c)

Permeable formations outside casing that must be covered by cement;

d)

Cement casing overlaps;

e)

The need for abandonment plugs to cover the full diameter of the hole;

f)

The type of fluid in annuli above cement;

g)

The difficulties of injecting cement into the annulus;

h)

Future monitoring of the integrity of the well plug;

i)

The depth below surface at which casing must be cut; and

j)

Related seismic activity risks.

(3)
The surface area of a decommissioned well must be clear of obstructions and equipment and the well bore must be cemented for the full length and diameter
of the wellbore to surface.
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6 Description of Exploration Activities
The proposed exploration activities and the environmental and socio economic context for the
Kroonstad Gas Exploration Project are described in Section 6 and Section 7 respectively. The
descriptions are based on initial information provided and will be updated annually to
incorporate new information as it becomes available.
The closure considerations are briefly outlined for each component and used to inform the
initial Hazard Identification and Risk Assessment (HIRA) in Section 8.

6.1 Exiting Rights and Permits
Allen Ridge holds an existing executed Prospecting Right, Department of Minerals and Energy
(DMRE) reference No: (FS) 30/5/1/1/2/10489 PR.

6.2 Resources and PASA engagement
Technical advisory committee meetings are scheduled to take place with PASA bi-annually
(Shango, 2020).
Based on technical work conducted by Shango, WRE is of the opinion that the Kroonstad TCP
area holds considerable promise as a gas field. Western Allen Ridge is in the process of
applying for an Exploration Right to expand on the desktop work compiled to date.
The TCP was granted by PASA on 9 May 2019 (PASA reference No: 12/2/167 TCP) and
subsequently the following reports have been submitted to PASA:
●

Technical Cooperation Report for the First Quarter (May 2019 - July 2019) Kroonstad
TCP, PASA Reference No. 12-2-167;

●

Technical Cooperation Report for the Second Quarter (August 2019 - October
2019Kroonstad TCP, PASA Reference No. 12-2-167); and

●

Technical Cooperation Report for the Third Quarter (November 2019 - January 2020)
Kroonstad TCP, PASA Reference No. 12-2-167.

6.3 Proposed Exploration Activities and Timelines
A summary of the three-year exploration schedule is described as follows (Shango, 2020):
Year 1 activities:
●

Capturing data from additional historical wells;

●

Updating the GIS database and finalising a pre-Karoo topographical map; and

●

Updating the geological model, re-evaluating gas targets and refining the exploration
strategy.
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Activities planned for year 2 (refer to Figure 1-3 for target drill site locations):
●

Conducting the procurement activities and landowner engagement to develop the first
two gas exploration wells;

●

Establishing the drill sites, security and drilling two gas wells. Emphasis is placed on
inserting well casing and cementation to industry standards;

●

Measure the gas emitted from the newly inserted wells. Log, sample and photograph
core. Logging includes downhole surveys, geophysical logs (density, calliper, gamma
ray, packer tests, neutron porosity, optic and acoustic tele viewer) and dip meter data;

●

Rehabilitate the drill sites; and

●

Conduct laboratory analysis of the gas samples, update the geological model with the
drilling information and further develop GIS layers/maps as part of the analytical
process.

Year 3 exploration activities (refer to Figure 1-3 for target drill site locations):
●

Repeat all steps outlined for year two for another two drill sites and gas wells;

●

Analyse the holistic view of all the data collected and presented as GIS maps of the
target areas; and

●

Re-evaluate the exploration concept study and conduct a high-level economic feasibility
study.

6.3.1 Closure considerations
A quality assurance and quality control (QA/QC) programme has been outlined as a key
component of the exploration programme. The long-term closure success for gas wells is often
dependent on the quality of the initial well establishment and grouting in particular. The
following steps in the proposed QA/QC programme should be managed strictly by the
Exploration Manager:
●

Quality of all aspects of the drilling programme, casing insertion and grouting;

●

Geophysical logging procedures and down hole surveys; and

●

Databased management for the exploration sampling and to develop and maintain a
life-of-well data set that can inform a risk-based closure plan specific to each well.

The specific gas well plugging methodology should be investigated and agreed to with PASA
prior to decommissioning and closure of each well.

6.4 Closure Battery Limits
The project boundary and related farm boundaries are provided in Figure 1-2. The project
battery limits for the exploration phase includes the following planned disturbances:
●

Four exploration wells (target sites A – D Figure 1-3);
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●

Two fenced off drill sites established during well development (assumed to be 2,000m2
each); and

●

Jeep tracks established from existing farm roads to each target site (estimated 600 m
in total).

7 Baseline Environmental Setting
The description of the baseline environmental setting is based on the information provided
(refer to Table 1-3 for reference documents). The specialist investigations concentrated most
of their attention on the 4 target areas (A – D) indicated in Figure 1-3.

7.1 Topography
The Pedology and Wetland scoping assessments focussed on regulated areas (100 radius)
around boreholes (Target area). The majority of the project area characterised by gentle slope
percentages ranging from 0 and 0,5% (less than 1:100 vertical to horizontal slope ratio in
meters).

7.1.1 Closure Considerations:
●

Any levelling, shaping or backfilling should align the surface water runoff from
rehabilitated areas with the surrounding drainage framework;

●

Limit the disturbed footprint and rehabilitate areas as soon as possible; and

●

Generally flat areas should reduce the risk of erosion and minimise the need for
constructed storm water management measures.

7.2 Climate
The Kroonstad project area is situated in a region characterised by a warm-temperate summer
rainfall climate with the average annual precipitation of between 550mm and 586mm. High
summer temperatures are common for this region with severe frost occurring throughout the
winter (on average 37 days per year). The expected evapotranspiration is between
1,550mm/annum and 1,600mm/annum.
Major macroclimatic traits that characterise the project area, located in a grassland biome,
include:
●

Seasonal precipitation; and

●

The minimum temperatures in winter.

7.2.1 Closure Considerations:
●

Hot, wet summers provide a good growing season that could promote good
rehabilitation;

●

High evapotranspiration rates could hamper rehabilitation efforts; and
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●

Extreme climate events (e.g. increased rainfall intensity, drought, severe frost) could
affect long term landform viability and increase the risk of erosion.

7.3 Fauna and Flora
The following was highlighted by the scoping level specialist assessments.

7.3.1 Fauna
The fauna within the Kroonstad project area and its surrounds have been impacted by
dominant land uses including agriculture, watercourses and informal residential areas. 209
bird species potentially occur in the vicinity of the project area, although only 9 species are
listed as Species of Conservation Concern (SCC) either on a regional or global scale.
The Red Data species that may occur in the project area consists of 74 mammal species, of
which eight are medium to large conservation dependant species. However, these species
are not expected to occur in the project area and are removed from the expected SCC. They
are however still included in the expected species list. Of the remaining 66 small to medium
sized mammal species, ten (15%) are listed as being SCC on a regional or global basis.
Within the project area, 28 reptile species have the potential to occur in the project area. One
of the expected species is a SCC, with no amphibian SCCs.

7.3.2 Flora
The project areas are located within the Central Free State Grassland (Target “C”) and the
Vaal-Vet Sandy Grassland (Target “A”, “B”, and “D”) vegetation.
Vaal-Vet Sandy Grassland vegetation type is distributed throughout the North-West and Free
State Provinces. It features in areas dominated by plains with scattered and undulating hills,
comprising of low-tussock grasslands. The conservation status of this vegetation type is
endangered.
The Central Free State Grassland vegetation type is distributed throughout the Free State
Province and continues into parts of Gauteng. It comprises of short grassland covered
undulating plains and is characterised by Dwarf karoo bushes which have established due to
the level of disturbances. Low-lying areas that have been overgrazed and trampled are
susceptible to Acacia karoo overgrowth.
No serious alien flora has been observed within this vegetation type with only Dwarf karoo
bushes dominating disturbed clayey areas. None of the identified plant species are classified
as SCC.
Establishment of vegetation for rehabilitation should be aligned with the vegetation types
typically found in the area.

7.3.3 Closure considerations:
●

Rehabilitation and end land use planning should consider the site-specific vegetation
and soil conditions;
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●

Locally sourced endemic species should be utilised during rehabilitation as far as
possible;

●

Specific measures should be considered to ensure that alien invasive species, should
they establish, are eradicated; and

●

The extent of surface disturbances should be limited as far as possible and rehabilitated
as soon as possible.

7.4 Soils
The soils expected to occur within the proposed areas predominantly include Avalon,
Westleigh, Valsrivier and Willowbrook:
●

Soil forms associated with the project area includes Bd, Bc, Ae and Ba land types,
which correlates with the findings from the land type database; and

●

Soil texture found in the Central Free State Grassland includes the Adelaide Subgroup’s
Sandstone and Sedimentary mudstone which are found in the extreme northern section
of this vegetation type together with that of the Ecca Group.

7.4.1 Closure Considerations:
●

Conserving soil resources and limiting the damage to the chemical and physical quality
is a crucial component in achieving successful rehabilitation and the defined end land
use and capability post closure;

●

Surrounding land uses are predominantly agricultural for grazing and crop production;

●

Soil compaction can limit the effectiveness of revegetation efforts, disturbed areas
should be limited to as small as possible and compacted / hardstand areas should be
ripped to alleviate compaction; and

●

Measures to ensure soils are not contaminated by hydrocarbon spillages or leaks from
vehicles should be implemented.

7.5 Surface Water
The specialist reporting was compiled at a desktop level at this point of the exploration
development. Further detail including surface water chemistry should be investigated and
incorporated in subsequent phases.

7.5.1 Catchment
The project area (Figure 1-3) falls predominantly within the Renoster River catchment (C70)
which is part of the Vaal Water Management Area (WMA:5). The proposed exploration study
area lies within the C70G quaternary catchment associated with the Heuningspruit. The
Rietspruit is a tributary of the Heuningspruit and is a key biophysical feature of the project
area. The Rietspruit originates South of Edenville in the vicinity of Target areas C, B and A.
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The river flows in a westerly direction bisecting the project area and joining the Heuningspruit
to the North West of the project area, aligning with the general surface flow direction.
Noa Agencies (2020) highlight the following status of the rivers in this area:
●

The Integrated Units of Analysis (IUA) (DHSWS classification, Government Gazette,
April 2016) are classified in terms of their extent of permissible utilization and protection,
as either Class I, Class II or Class III. The Vals and Renoster Rivers have been
assigned a classification of Class II, indicating moderate protection and moderate
utilization; and

●

The ecological category or Recommended Ecological Category (REC) means the
assigned ecological condition, by the Minister, to a water resource that reflects the
ecological condition of that water resource in terms of the deviation of its biophysical
components from a predevelopment condition; both river systems have been assigned
a classification of Class C – moderately modified; a loss and change of natural habitat
and biota have occurred, but the basic ecosystem functions are still predominantly
unchanged.

Surface water sampling and analysis will be completed in the Environmental Impact
Assessment (EIA) phase and will establish the water quality baseline for the project area. The
sampling regime should consider the various tributaries of the Rietspruit and the
Heuningspruit.

7.5.2 Closure Considerations:
●

Continual monitoring throughout the exploration period to establish a baseline for
surface water quality data will be important in setting closure criteria aligned with the
mining and water use authorisations and catchment management objectives; and

●

The extent of surface disturbances should be limited as far as possible and rehabilitated
as soon as possible.

7.6 Geology and Groundwater
The geology and geohydrology, at this initial stage of exploration, is broadly described for the
whole project area. The regional geology is mainly associated with the Karoo Supergroup.
The following is noteworthy:
●

Aeolian sands overlay the surface area (quaternary age), are underlain by the following
sequence:
●

Karoo formations;

●

Transvaal formations;

●

Ventersdorp Supergroup formations; and

●

Witwatersrand Supergroup formations and basement rocks.
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7.6.1 Aquifers
The aquifers in the study area are classified as minor aquifer systems, meaning that
groundwater is of limited quantity, but potentially important for local water supply and base
flow for rivers. Two main aquifers are typically formed in the Karoo sediments, namely:
●

●

The shallow weathered aquifer forms within the weathered zone with the following
characteristics:
●

The weathered zone is around 10m-40m deep across the area;

●

The depth to groundwater in the weathered aquifer varies between 1m - 20m
(average depth of 10 m);

●

The aquifer is unconfined and is replenished through the infiltration of rainwater
(recharge) from the soil horizon;

●

The rate of recharge to this aquifer is typically assumed to be around 3% of the
Mean Annual Precipitation (MAP);

●

Groundwater occurrence is most often associated with the transition between
weathered and fresh rock;

●

Dolerite sill(s) often form a barrier between the upper weathered and deeper
fractured rock aquifers; and

●

Fresh and unfractured dolerite (low permeability) acts as an aquitard or even an
aquiclude, forming a barrier to the vertical flow of groundwater from the weathered
to fractured rock aquifers.

Deeper intergranular, fractured rock aquifers characterised by:
●

Formation in faults, fractures, joints and bedding planes of the sediments and rock
formations;

●

Most of the groundwater is stored in the matrix (or unfractured) part of these rock
formations and is associated with the contact zones of the dolerite sills;

●

Typically, narrow and linear aquifers along the strike of the intrusion, where zones
of increased permeability allow groundwater flow through otherwise tight rock
matrices;

●

Highly variable permeability dependant on the nature and extent of the secondary
features mentioned, although decreased with depth; and

●

The depth to groundwater in the deeper fractured rock aquifer varies between 5 m
and 30 m.

7.6.2 Ground Water
Water supply to farms and properties within the project boundary will be assessed during the
hydro census, although historically groundwater has been the only source. Specialist
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investigations in subsequent phases will include (although not limited to) resource descriptions
and groundwater chemistry.

7.6.3 Closure considerations:
●

Vertical migration of gas could contaminate ground water resources;

●

The planning and execution of the well establishment is a key component in determining
successful and safe closure;

●

Implications for existing groundwater users needs to be clearly established; and

●

The functioning of the groundwater regime and site-specific interaction of the gas wells
with local aquifers needs to be investigated.

7.7 Wetlands
The areas are characterised by a flat terrain with very little signs of wetlands within the 500 m
regulated areas. No topographical river lines or any signs of convex drainage features have
been identified.

7.8 Sites of Archaeological and Cultural Importance
The Heritage Scoping Report (Digby Wells, 2020) indicates that the cultural landscape of the
regional study area predominantly comprises of the historical built environment and
archaeological artefacts representing the Middle Stone Age (MSA), Early Farming
Communities (EFC) and Late Farming Communities (LFM) including graves or cemeteries
and some historical buildings.

7.8.1 Closure considerations
●

Implement interventions as required in the planning and operational phase to protect
sites of importance.

7.9 Current and Surrounding Land Use
The exiting land uses across the various target areas identified in Figure 1-3 include the
following:
●

Target “A” and “C” - crop fields;

●

Target “B” - 5% of the area consists of crop fields with the remainder characterised by
grazing;

●

Target “D” - consists of 10% grazing and 90% crop fields.

The dominant land use within the mining right boundary is agriculture, more specifically crop
production and to lesser extent grazing. Other land uses noticed in the area included tourism
(lodges), livestock and game farming (aligned with grazing).
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7.9.1 Closure considerations:
●

Develop a land use plan to ensure rehabilitation outcomes align with the surrounding
land uses;

●

Effective communication is required to align authority and stakeholder expectations;

●

Implementation of all rehabilitation activities must have specific criteria, implementation
standards and sign-off criteria; and

●

Alien invasive species could affect land capabilities and surrounding land use should
rehabilitation measures fail.

7.10 Socio-economic Background
This requirement of GN R.1147 (Regulation b (ii)) will be addressed in the subsequent phases.

7.10.1 Public participation
This requirement of GN R. 1147 b (iii) will be addressed in the subsequent phase.

7.11 Knowledge Gaps
This initial closure plan is developed based on scoping level specialist investigations mostly
conducted on desktop. Specialist studies and investigations for subsequent phases should
include:
●

A site-specific detailed soil classification;

●

Detailed pre-mining land use and land capability determination;

●

A description of the site-specific groundwater regime directly related to the proposed
drill sites and gas wells including, aquifers, groundwater depth and quality;

●

Surface water sampling and analysis to determine the quality of the pertinent surface
water bodies;

●

Detailed description of the regional and site-specific socio-economic setting; and

●

Outcomes of the Public Participation Process (PPP), specifically the issues raised
relating to rehabilitation and closure for incorporation into the closure planning process.
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8 Hazard Identification and Risk Assessment
A baseline Hazard Identification and Risk Assessment (HIRA) was completed with the aim of
informing the rehabilitation and closure measures required to meet the closure objectives and
design criteria for the Kroonstad Exploration Project.
This initial HIRA is based on the information provided and should be revisited and updated
annually (aligned with GN R.1147) to incorporate new information through the development of
the project.

8.1 Methodology
The baseline HIRA is a qualitative method to determine the risks and is aligned with Shango’s
internal risk assessment methodology. Risks were identified based on the review of available
information (refer to Table 1-3, Section 6 and Section 7). The impact assessment methodology
is guided by the requirements of the NEMA EIA Regulations (2014) and a detailed description
to the significance rating methodology is provided in Appendix B Key steps in the risk
assessment include:
●

Identifying potential risks from the initial closure considerations outlined in Section 6
and 7;

●

Determining a pre-mitigation risk rating for each identified risk based on the assumption
of minimal or failed interventions;

●

Devising measures to mitigate the risk based on the applicable legislation and
acceptable good practice within the industry;

●

Re-evaluating each risk rating in a post-mitigation context; and

●

Assigning a priority factor and final score determined based on perceived confidence
levels, anticipated public response, cumulative impacts and the potential that losses
would be irreplaceable.

8.2 Risk Analysis
The environmental and socio-economic risks identified in the HIRA are outlined in Table 8-1
and are ranked from the highest to lowest based on the pre-mitigation rating. No potential
residual risks were highlighted in this initial HIRA, the issues relating to residual risks are
further discussed in PART B of this report.
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Table 8-1: Summary of the Hazard Identification and Risk Assessment
Impact

IMPACT DESCRIPTION
Phase

Premitigation
ER
-20

Impacted ground water quality
- vertical migration of gas

Rehab and
closure

Socio-economic impact devalued licence to operate in
subsequent exploration/mining

Rehab and
closure

-17,5

Loss of biodiversity - alien
invasive species infestation

Rehab and
closure

-13

Altered land use - cumulative
impact of poor rehabilitation
practice

Rehab and
closure

-12

Reduced land capability - soil
compaction

Rehab and
closure

-11

Reduced land capability failed rehabilitation

Rehab and
closure

-9

Reduced land capability - soil
loss to erosion

Rehab and
closure

-9
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Mitigation measures
Continue engaging with PASA and technical specialists on appropriate
technical approaches
Well development must be to pre-determined and agreed to standards and
specifications to ensure casing and grouting integrity
Well engineer should oversee and sign-off key aspects of well
development
Down well surveys should be conducted as per the QA/QC methodology A
life of well database should be kept for each well to inform a risk based
well specific approach at closure
Well decommissioning and closure measures must align to Regulation 132
of the MPRDA
Implement Public Participation according to prescribed legislation
Continually engage stakeholders and relevant authorities to ensure
alignment
Update and submit the GN R.1147 suite of closure planning and costing
documents annually as required to the DMR
Actively participate in local security and social forums
Ensure that nuisance factors like dust and noise generation and surface
disturbances are limited as far as possible
Engage surrounding land users and potential end land users regarding
end land use planning , rehabilitation methodologies and planned
outcomes
Limit the extent of the disturbed area
Develop and implement protocols for identifying and eradicating AIPs
throughout the operations
Provide training and promote continual awareness amongst operational
personnel
Limit extent of disturbances
Develop rehabilitation methodology based on site specific conditions
Involve relevant specialists as required
Provide for management and accurate implementation through and onsite
Environmental Control Officer (ECO)
Ensure effective contracting and materials sourcing
Limit extent of disturbed area
Limit vehicle traffic to disturbed areas only
Rip all disturbed areas to alleviate compaction prior to vegetation
establishment
Shape and level areas to ensure a free draining landform
Rip all disturbed areas to alleviate compaction
Ameliorate soil chemistry based on dedicated fertility sampling and analysis
Seed areas with a suitable species mix sources from reputable suppliers to
ensure quality
conduct rehabilitation sampling and performance assessments to highlight
deficiencies and determine when closure objectives (abandonment criteria)
have been met
Conduct post rehabilitation care and maintenance to address deficiencies
highlighted through the monitoring period
Limit the extent of the disturbed area
Rehabilitate disturbed areas as soon as possible
Shape areas to align with the surrounding surface water drainage
framework

Postmitigation
ER
-1

-1

Confidence
Low

IMPACT PRIORITISATION
Public
Cumulative Irreplaceable
response impact
loss
3
3
3

Priority
factor

Final
score

2,00

-2,00

1,5

Medium

3

3

3

2,00

3,00

1

Medium

2

1

1

1,17

1,17

1

Medium

1

1

1

1,00

1,00

-1

Medium

2

1

1

1,17

-1,17

-1

Medium

2

1

1

1,17

-1,17

Medium

2

1

1

1,17

-1,17
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Impact

IMPACT DESCRIPTION
Phase

Socio-economic and
regulatory impact - misaligned
expectations
Financial - insufficient closure
provision
Noise - increased noise
pollution
Impacted surface water and
groundwater quality Hydrocarbon contamination

Rehab and
closure

Premitigation
ER

-9

Rehab and
closure
Decommissioning

-8,25

Decommissioning

-5

Impacted surface water quality
- failed rehabilitation and
increased sediment load

Rehab and
closure

-5

Air quality - increased dust
generation

Decommissioning

-3
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-5,25

Mitigation measures
Rip disturbed areas to alleviate compaction prior to vegetation
establishment
meliorate soil chemistry based on dedicated fertility sampling and analysis
Seed areas with a suitable species mix sources from reputable suppliers to
ensure quality
Continually engage stakeholders and relevant authorities to ensure
alignment
Update and submit the GN R.1147 suite of closure planning and costing
documents annually as required to the DMR
Continue noise monitoring and reporting during the rehabilitation
implementation
Limit rehabilitation activities to daylight hours
Actively manage an easily accessible complaints register on-site
Continue operational controls into the decommissioning phase
Ensure preventative measures and protocols are adhered to for
breakdowns, parking and servicing equipment
Provide training on protocols and emergency procedures
Keep emergency equipment and spill kits onsite
Deal with all spillages (major and minor) immediately
Limit the extent of surface disturbances
Construct storm water control measures, if required, based on storm water
modelling
Implement vegetation establishment on disturbed areas as soon as
possible
Continue dust monitoring and reporting during the rehabilitation
implementation
Apply dust suppression / watering as required
Actively manage an easily accessible complaints register on-site

Postmitigation
ER

Confidence

IMPACT PRIORITISATION
Public
Cumulative Irreplaceable
response impact
loss

Priority
factor

Final
score

1,5

Medium

2

1

1

1,17

1,75

1

Medium

2

1

1

1,17

1,17

-1

Medium

2

1

1

1,17

-1,17

-1

Medium

2

1

1

1,17

-1,17

-1

Medium

2

1

1

1,17

-1,17

-1

Medium

2

1

1

1,17

-1,17
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9 Initial rehabilitation and Closure Measures
The rehabilitation and closure actions required to address the identified risks are summarised
in Table 9-1. Only the scheduled closure scenario is described for the Greenfields Kroonstad
Project, once activities are implemented on site the Closure Plan should be updated the
include an unscheduled closure scenario. Actions that can be implemented during operations
to reduce the financial burden at closure are also outlined (concurrent rehabilitation).
Table 9-1: Summary of Rehabilitation and Closure Actions per area
Areas

Concurrent rehabilitation

Closure Measures

The following measures should be
implemented for the first 2 drill sites
developed on year 2 (Table 13-1):

The following measures should be
implemented at closure (end year 3) for
the drill sites developed in year 3 (Table
13-1) :

●

●
●

Drill sites

●

●

●

Jeep tracks
developed
for access
to gas wells

Shape and level areas to ensure a
free draining landform aligned
with the surrounding surface
water drainage framework
Rip all disturbed areas to alleviate
compaction
Ameliorate soil chemistry based
on dedicated fertility sampling and
analysis
Seed areas with a suitable
species mix sourced from
reputable suppliers to ensure
quality
Conduct rehabilitation sampling
and performance assessments to
highlight
deficiencies
and
determine
when
closure
objectives (abandonment criteria)
have been met
Conduct post rehabilitation care
and maintenance to address
deficiencies highlighted through
the monitoring period

None, jeep track to remain to access
wells and rehabilitated drill sites as
required.
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●

Shape and level areas to ensure a
free draining landform aligned
with the surrounding surface
water drainage framework

●

Rip all disturbed areas to alleviate
compaction

●

Ameliorate soil chemistry based
on dedicated fertility sampling and
analysis

●

Seed areas with a suitable
species mix sourced from
reputable suppliers to ensure
quality

●

Conduct rehabilitation sampling
and performance assessments to
highlight
deficiencies
and
determine
when
closure
objectives (abandonment criteria)
have been met

●

Conduct post rehabilitation care
and maintenance to address
deficiencies highlighted through
the monitoring period

The following measures should be
implemented at closure:
●

Shape and level areas to ensure a
free draining landform aligned
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Areas

Concurrent rehabilitation

Closure Measures
with the surrounding surface
water drainage framework

The following operational actions are key
to the successful closure of each well:
●

●
Gas wells

Ensure that the well construction
was implemented to design
specifications / industry standards
and signed off by a competent
well
engineer
(QA/QC
management plan Section 6)
Apply a risk-based approach to
the closure of each well based on
the initial logging and sampling
and
monitoring
conducted
throughout the operational phase.
Logging includes (but is not
limited to) downhole surveys,
geophysical logs (density, calliper,
gamma ray, packer tests, neutron
porosity, optic and acoustic tele
viewer) and dip meter data
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●

Rip all disturbed areas to alleviate
compaction

●

Ameliorate soil chemistry based
on dedicated fertility sampling and
analysis

●

Seed areas with a suitable
species mix sourced from
reputable suppliers to ensure
quality

●

Conduct rehabilitation sampling
and performance assessments to
highlight
deficiencies
and
determine
when
closure
objectives (abandonment criteria)
have been met

●

Conduct post rehabilitation care
and maintenance to address
deficiencies highlighted through
the monitoring period

Assuming that the concurrent
rehabilitation actions were implemented,
the following actions (aligned with
MPRDA Regulation 132 (3) (Table 5-1))
should be implemented at closure:
●

Conduct a final well inspection to
ensure the integrity of the casing
and grouting prior to plugging

●

Pressure grout and seal the full
length and diameter of the well
bore;

●

Cut the casing 1 meter below
ground level, backfill and establish
vegetation

Note: It is assumed that the four gas
wells will be decommissioned and
plugged at the end of the exploration
period (end year 3). Should exploration
outcomes lead to further development,
the exploration wells could become
future production wells.
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Areas

Concurrent rehabilitation
●

Develop
and
refine
a
decommissioning plan for each
well informed by the previous
steps, during the operational
phase and the runup to closure.

●

Incorporate into the Closure Plan
as required during the prerequisite annual updates. The well
decommissioning plan should
align with the requirements of
MPRDA Regulation 132 (1 & 2)
(Table 5-1)
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Closure Measures
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10 Proposed end land use
A post exploration/mining land use plan should be developed during the next phase of
development and incorporated into the subsequent annual updates of this closure plan as
information becomes available. Initial indications are that the post mining land use should align
with the existing mix of (mostly) agricultural land uses.

11 Alternative Closure Strategies
The proposed initial approach is to rehabilitate the surface disturbances of the drill sites and
associated jeep tracks to a predetermined land use (e.g. grazing) through implementing
accepted and appropriate rehabilitation measures. The following alternatives could be
explored:
●

Engage with current landowners and land users in terms of leaving the disturbed areas
unrehabilitated for alternative use that may include developing farm infrastructure (e.g.
sheds, workshops, lay down areas etc), planting crops or alternate vegetation to the
proposed grassland seed mix; and

●

Leaving the jeep tracks developed to access the drill sites for use by the current / future
land users to supplement the existing farm road network.

The approach to gas well decommissioning and plugging is aligned with Regulation 132 of the
MPRDA (Table 5-1), particularly regulation 132 (3) The surface area of a decommissioned
well must be clear of obstructions and equipment and the well bore must be cemented for the
full length and diameter of the wellbore to surface.
It is noted that exploration wells may become future production wells based on the testing
during the exploration phase. The decommissioning and closure of such wells could then only
take place at some point in the future. Alternate closure approaches should be investigated
and discussed with PASA at the Bi-annual technical meetings.

12 Threats Opportunities and Uncertainties
The uncertainties and identified knowledge gaps are addressed in Section 7.11 of this report.
An initial list of opportunities that can be capitalised on and threats that should be minimised
has been compiled. The opportunities and threats should be continually revisited and updated
as knowledge gaps are addressed.

12.1 Opportunities
The following opportunities could be leveraged to the projects benefit through proactive
management:
●

Closure planning has commenced in the early stages of this project, an initiative that
will provide time to develop and refine effective and lasting closure strategies that will
reduce risks and deliver known outcomes at implementation;
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●

Relevant technical skills and early continuous engagement with PASA to develop,
implement and refine the proposed QA/QC methodology for each well during the
exploration phase will provide certainty regarding the key aspects of well development
and closure;

●

The ability to compile data from the initial well insertion through operations to build a
risk-based life of well closure approach specific to each well;

●

Engagement with the stakeholders and the authorities throughout the project life cycle
to ensure alignment on closure and rehabilitation methodologies and expected
outcomes;

●

Develop specific rehabilitation closure measures to be implemented during the project
lifespan to reduce financial burden at the end of life;

●

Comprehensive environmental monitoring programme providing comprehensive
baseline data to inform decision making;

●

Availability of appropriate closure funds; and

●

Relatively small surface disturbances that can be rehabilitated to align with the
surrounding agricultural land use mix.

12.2 Threats
The absence of proactive management of the following identified threats could lead to project
underperformance or failure. Most of these aspects will be addressed through the EIA and
PPP although active management is required to place the project on the front foot in terms of
closure planning:
●

Potential animosity from current land users due to a perceived “loss of place”. The
project will be exploring and developing gas extraction activities in an area mostly
unaffected by mining where the dominant land use is agriculture and to a lesser degree
tourism;

●

Inefficient communication and management of stakeholders and authorities
expectations regarding post closure land capabilities and land uses;

●

Not addressing the knowledge gaps and uncertainties relating to the environmental
baseline;

●

Lack of regulatory consistency due to changes in legislation, political effort and
regulator personnel with site-specific involvement and knowledge;

●

Failing to develop a detailed understanding of well specific geology, ground water
regime functioning and how the extraction activities will interact with the local aquifers;

●

Not having a clearly defined QA/QC system and appropriately experienced well
engineer / site manager to manage each aspect of the well development and closure;

●

Failing to engage in rigorous contract development to ensure efficient and accurate
implementation by contractors onsite; and
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●

Waste generation onsite, potential waste classifications and disposal that may be
required at closure.

13 Preliminary Mine Closure Schedule
The mine closure schedule addresses the timing of rehabilitation and closure activities
performed during the decommissioning and post-closure phases. A preliminary mine closure
schedule has been developed in line with the closure objectives defined in Section 4.2 and
the exploration schedule (Section 6.3). Closure of the exploration activities is currently
indicated at the end of Year 3. The pre-site relinquishment period covers the monitoring and
maintenance activities in years 4 – 6 and 7 – 13.
Table 13-1: Preliminary Rehabilitation and Mine Closure Schedule
Activity

Year 1

Year 2

Year 3

2

2

Year 4-6

Year 7-13

Further technical investigation, geological
model update and refined exploitation strategy
Annual; CP and ERR update and develop ARP
aligned with GN R.1147
Landowner engagement, develop first two well
sites and gas wells
Measure gas emissions, downhole surveys and
logs
Rehabilitate drill sites
Laboratory
analysis,
interpretation
geological model update

and

Develop life of well database and develop
closure strategy with PASA
Gas well decommissioning and closure
Post closure dust monitoring, rehabilitation
monitoring and maintenance, and final land
capability assessment at the end of Year 6
Post closure surface water, groundwater and
gas monitoring

Initial timeframes indicate that the last two well sites can be rehabilitated, and the four gas
wells can be decommissioned and plugged during the last quarter of Year 3. The rehabilitation
monitoring and maintenance will be conducted for three years (Year 4 – 7) and surface water,
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groundwater and gas monitoring will continue for 10 years (or to the point where a
geohydrologist can indicate with confidence that gas leakages and contamination of
groundwater is no longer a significant risk).
Although Western Allen Ridge will aim to reduce the rehabilitation period through concurrent
rehabilitation of the first two well sites, monitoring and maintenance would have to continue
until the site relinquishment criteria are met and a closure certificate issued by the DMR. The
duration of the Exploration Right is three years.

14 Audits, Reporting Requirements and Monitoring Plan
Initial monitoring, auditing and reporting requirements which relate to the risk assessment,
legal requirements and knowledge gaps are shown in Table 14-1. The audit schedule
differentiates between internal and external audits, defines the frequency and the responsible
person.
All audit findings should be captured in the Environmental Management System (EMS).
Resources and timeframes must be assigned to all audit findings, and progress tracked on an
EMS platform.
Table 14-1: Internal, External and Legislated Audits
Internal/External

Internal

External

Type

Frequency

Responsible person

Water Use License audit

Annual

Environmental Manager

Environmental Legal
Compliance audits

Annual

Environmental Manager

Addressing knowledge
gaps for the closure
plan

Annual

Environmental Manager

Site EMS audit

Annual

EMS specialist

Water Use License audit

Annual

Water specialist

GN704 audit

Annual

Water specialist

Environmental audit
(EA/EMP)

Annual

Environmental specialist

Closure cost audit

Annual

Closure specialist

15 Monitoring Plan and Site Relinquishment Criteria
The management measures for the pre-site relinquishment period at specific areas are
provided in Table 15-1 and primarily consist of monitoring and maintenance. Monitoring
provides information on whether rehabilitation methods employed are functioning correctly or
not. Monitoring should provide an early indication of problems arising so that corrective
management actions can be taken.
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The duration of post closure monitoring will be determined based on environmental
performance and until it can be demonstrated that the rehabilitation work has achieved the
agreed endpoints. It is assumed that post closure monitoring will continue for 10 years for
surface water, groundwater and gas emissions. It is important that the data obtained during
monitoring is used to gauge the success of rehabilitation. Negative monitoring findings should
be clearly linked to specific corrective actions.
The following aspects should be monitored during the post-closure phase:
●

Soil fertility;

●

Erosion control;

●

Dust control;

●

Vegetation establishment on rehabilitated areas;

●

Alien invasive plant species;

●

Gas emissions; and

●

Surface water and groundwater quality.
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Table 15-1: Post Closure Monitoring Programme
Monitoring

Component /
Aspect

Methodology

Performance / success criteria

Frequency / duration

Corrective action

Soil Management
As required:
●
Erosion

●

●
Soil fertility

Undertake a visual assessment and
delineate areas where poor vegetation
growth has occurred
Submit soil samples to an accredit soil
laboratory to conduct soil fertility analysis

●

Conduct a visual assessment with respect to
compliance of the afore-mentioned closure
measures and to ensure that the site is
aesthetically neat and tidy, and that no health
or safety risks exist on site

●
●

●

Undertake field investigations, fixed point
photography to document the significance of
the erosion occurring on site

●

General site
status

Topography

Conduct a visual assessment to determine
areas of potential erosion

●

●

Bi-annually for at least 3 years after
decommissioning or as deemed necessary

Annually until soil fertility supports the final land
use or for at least 3 years after decommissioning
or as deemed necessary

Once-off
following
rehabilitation measures

implementation

of

Conduct a visual assessment to determine
areas of potential erosion
Undertake regular digital surveys of
rehabilitated areas to confirm that final
topography is aligned with landform designs

●

During decommissioning period

●

No evidence of significant erosion

●

Erosion control measures (if any) are in place and
effective

▪

Re-shape areas to ensure that
they are free-draining

▪

Ameliorate soils and reseed bare
patches based on soil fertility
analysis

▪

Repair and stabilisation of erosion
gullies and sheet erosion

As required:
●

Self-sustaining vegetation establishment

▪

Apply follow-up amelioration as
informed by soil fertility analysis

As required:
●

Waste/rubble free sites

●

No evidence of significant erosion

●

No evidence of water ponding on rehabilitated areas

●

The final profile achieved must be acceptable in terms
of surface water drainage requirements and the end
land use objectives

▪

Clear remnant rubble and dispose
of accordingly

As required:
▪

Re-shape areas to ensure that
they are free-draining

▪

Refer to end land use approach
and refine measures to be
implemented in achieving the
desired final land use

Terrestrial Ecosystem Health Management
●

Vegetation regrowth
●

Determine whether re-growth of vegetation
communities is on a trajectory of achieving a
stable self-sustaining community dominated
by species typical of the climax-species
present in the adjacent areas
Inspect rehabilitated areas to assess
vegetation re-growth and provide for early
detection of erosion
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As required:
▪
●

Yearly for at least 3 years after decommissioning
or as deemed necessary

●

Limited to no erosion

●

Self-sustaining vegetation ecosystem

▪

▪

Reshape areas to ensure free
drainage
Ameliorate soils and reseed bare
patches based on soil fertility
analysis
Rip hard stand areas as required to
alleviate compaction and promote
regrowth
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Monitoring

Component /
Aspect

Methodology
●

Undertake fixed point photography at
specific points at the rehabilitated sites to
obtain a long term directly comparable
method of determining changes in the
landscape

●

Conduct evaluation of rehabilitated areas by
means of field inspections. During these
assessments measurement of growth
performance and species abundance will be
carried out to determine:

●

Invasive alien
species

●

●

Plant basal cover and species
abundance in the grassed areas.
Estimates of vegetation canopy and
ground cover as well as height

●

Distribution, growth and survival of
woody species (if any)

●

Dominant plant species (woody and
herbaceous)

●

Presence of exotic invasive species,
and degree of encroachment

●

Browsing or grazing intensity

●

Notes regarding erosion, such as, type,
severity, degree of sediment build-up

●

Species composition and richness

Visually inspect areas where invasive
species have been previously eradicated
and areas prone to invasive species (e.g.
eroded/degraded areas, along drainage
lines, etc.)

Performance / success criteria

Frequency / duration

●
●
●

Yearly for at least 3 years after decommissioning
or as deemed necessary

Undertake surveys on relevant sites where
bush encroachment has previously been
identified to determine the status quo of
invasive vegetation

●
●

Limit and/or prevent declared Category 1, 2 and 3
invader species establishing

Corrective action

As required:

Minimise extended threat to ecosystems, habitats or
other species

▪

Foliar application technique

▪

Cut-stump technique

Increase the potential for natural systems to deliver
goods and services

▪

Revisit mitigation measures

▪

Continue control and
management

Minimise economic or environmental harm or harm to
human health

Land Capability

DIGBY WELLS ENVIRONMENTAL
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Monitoring

Component /
Aspect

Methodology
●

Conduct a post-mining
assessment that includes:

Corrective action

capability

An assessment of soil bulk density on a
predetermined grid (e.g. 25m x 25m)

●

Collect soil samples for lab analysis of
soil properties (bulk density & soil
texture), collect soil samples for lab
analysis of soil (pH, resistance, organic
carbon, major cations and anions)

●

●

land

●

Final land
capability

Performance / success criteria

Frequency / duration

●

Typically, a once-off exercise on rehabilitated
units at the end of the 3-year rehabilitation
monitoring and maintenance period

●

Land capability aligned with end land use obligations
and/or agreements with end land users

▪

Revisit soil, vegetation and AIP
removal corrective action as
required

Create a GIS based land capability
map
indicating
the
status
of
rehabilitated areas within the land use
plan for the project area

Incorporate outcomes into the final Closure
Plan
Surface Water and Groundwater Management
●

Surface water
quality

Groundwater
quality

●

●

Monitor surface water quality in terms of the
monitoring network that is aligned to the
closure monitoring network

Monitor groundwater quality and levels in
terms of the monitoring network that is
aligned to the closure monitoring network

●

●

Bi-annually for at least a 10-year period after
decommissioning or as deemed necessary

Bi-annually for at least a 10-year period after
decommissioning or as deemed necessary

Acceptable threshold levels of salts, metals and other
potential contaminants over the rehabilitated sites
allocated in terms of the land use and downstream users

As required:
▪

Undertake a source-pathway
investigation
Devise measures to clean-up
sources of contamination

●

No possible surface contaminant sources remaining on
the rehabilitated mine site that could compromise the
planned land use and/or pose health and safety threats

▪

●

Acceptable threshold levels of salts, metals and other
potential contaminants over the rehabilitated sites
allocated in terms of the land use

As required:
▪

Undertake a source-pathway
investigation

●

The applicable thresholds do not pose a threat to
surrounding land uses or land users

▪

Devise measures to clean-up
sources of contamination.

●

Acceptable threshold levels that meet the South African
National Environmental Management: Air Quality Act,
2004 (Act No. 39 of 2004) Dust Control Regulations
(2013)

Dust Management
●
Dust

Continuous
PM10
monitoring
buy
designated air quality officer at a sensitive
receptor location

●

●
Gas emissions

●

Natural gas emissions from soils above
decommissioned gas wells
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Quarterly for at least a 3-year period after
decommissioning or as deemed necessary

Bi-annually for at least a 10-year period after
decommissioning or as deemed necessary for a
competent person to conclude that the wells have
been adequately decommissioned.

●

As required:

Acceptable
thresholds
requirements

aligned

with

licence

▪

Undertake an investigation to the
source of the dust

▪

Devise measures to reduce dust
to acceptable levels

Accurate well construction and
decommissioning to specifications,
supervised and signed off by a well
engineer and the relevant authorities
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Monitoring

Component /
Aspect

Methodology

Performance / success criteria

Frequency / duration

Corrective action

Soil Management
▪
Gas well
integrity

●

Monitoring and management of well
construction and decommissioning activities
(Well engineer).

DIGBY WELLS ENVIRONMENTAL
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●

Well construction and decommissioning

●

Design specifications as agreed to with PASA and
aligned with the MPRDA regulations

Accurate well construction and
decommissioning to
specifications, supervised and
signed off by a well engineer and
the relevant authorities
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16 Organisational Capacity
The following closure organisational considerations have emerged as good practice and is
suggested for consideration by Western Allen Ridge. Once the relevant persons have been
selected then the training and capacity building needed for closure can be determined.
The establishment of a multi-disciplinary closure committee to ensure that closure planning is
carried out in terms of the relevant legal requirements and company policies. The committee
can help ensure that rehabilitation and closure planning is integrated with operational planning
and execution. Figure 16-1 below shows typical key roles that may be identified for a closure
committee as defined by ICMM (2019).
The role of the closure champion in a committee is critical, as the champion will be responsible
for liaising with other key leaders within the organisation. The community liaison and
development officer engages with the relevant stakeholders, which can be actioned through a
stakeholder forum. The technical specialists focus on addressing the knowledge gaps and
guides rehabilitation implementation. The finance officer ensures that sufficient funds are
available for closure.

Figure 16-1: Typical Closure Committee Roles

16.1 Motivation for Amendments
This report is the initial Closure Plan that will form the basis of subsequent annual updates,
no amendments are made at this stage of reporting.

17 Stakeholder Participation
Engagement with stakeholders is planned for year one according to the exploration schedule
set out in Section 6.3 and Table 13-1 (Shango, 2020). A stakeholder Issues and Comments
Register will be developed as part of the planned process and incorporated into the Closure
Plan in the next annual update.
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18 Closure Cost Determination
The closure cost assessment for the Kroonstad Project is aligned with The Financial
Provisioning Regulations, 2015 (GN R. 1147 of 20 November 2015) (as amended) published
under the NEMA. The closure costs are also determined in accordance with the broader
legislative requirements presented in Section 5.

18.1 Approach and methodology
The costing methodology employed is summarised as follows:
●

Conduct a document review of available information (Section 6 and 7) and compile a
HIRA (Section 8) to distil an initial set of rehabilitation actions (Section 9) to provide a
basis for the costing;

●

Compile an itemised layout plan indicating the battery limits for the closure costing
based on the above (Figure 1-3 and Section 6.4);

●

Populate a site-specific closure costing spreadsheet using the Digby Wells GN R.1147
aligned template to develop a costing model;

●

Determine the site-specific closure and rehabilitation unit rates based on the Digby
Wells rates database, interaction with rehabilitation contractors and from experience in
the implementation of similar projects; and

●

Documenting the methodology, outcomes and forward working plan to address the
identified knowledge gaps.

18.2 Closure Costing Assumptions and Qualifications
The closure costing is based on the following assumptions developed from the information
provided:

18.2.1 General
●

The closure costing addresses decommissioning, surface rehabilitation, well plugging
the final closure and monitoring and corrective action of the site. Other aspects that are
not addressed in this costing include staffing, separation packages, retraining or
reskilling etc;

●

The closure costs represent present day value, no discounting or nett present value
calculations have been included;

●

It is assumed that third party contractors would be commissioned to establish on site
(preliminary and general costs included) and implement the decommissioning, site
clean-up, related rehabilitation work and the post rehabilitation monitoring and
maintenance;
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●

The Preliminary and General costs are applied as a percentage of the total (15%). If
the current amendments to GN R.1147 circulated for comment are promulgated, this
figure will probably increase to align with industry standards;

●

Aligned with the requirements of international accounting standards and GN R.1147,
no discounting of potential value recovered from the sale of recoverable material is
considered;

●

No legal due diligence was done as part of this assessment;

●

The closure costing is based on the information provided (Table 1-3);

●

A contingency of 10% has been allowed for in the financial provision. The contingency
considers price fluctuations regarding plant hire, fuel prices, possible omissions and
uncertainties in the cost estimate; and

●

The closure cost estimate does not include VAT.

18.2.2 Site specific costing assumptions
18.2.2.1 Drill sites
●

Movable assets (temporary offices and ablutions) will be removed from site for sale
and/or re-used by Allen Ridge and / or contactors, the cost associated with dismantling
and transport of these items are not included in the cost determination;

●

It is assumed that no topsoil will be stripped prior to establishing the drilling sites, the
in-situ soils will be ripped and revegetated as part of rehabilitation;

●

It is assumed that minimal (if any) storm water management measures will be required
for each site. Recontouring of these measures is included in the levelling and shaping
allowance for each drill site;

●

Unless firm agreements are in place with the next land user, all fencing will be
dismantled and removed from site;

●

Allowance has been made to rehabilitate a disturbed area of 2,000 m2 for each drill site;

●

It is assumed that no water, sludge or large waste storage facilities will be constructed
on site and no contaminated material will require removal and disposal at closure; and

●

It is assumed that effective operational measures will be implemented on site to prevent
hydrocarbon spillages, and that potential spillages will be dealt with through the
implementation of proper management procedures. No allowances have been made to
remove and dispose of contaminated soils.
18.2.2.2 Exploration wells

●

The specific well closure measures will be determined by the life of well data and a riskbased approach agreed to with PASA. It was assumed that the remaining two gas
exploration wells will be sealed off by pumping grout/cement into the well as part of the
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closure and rehabilitation phase. The pressure grouting/cementing of the wells will be
undertaken from near the base of the well to surface.
18.2.2.3 Roads
●

Allowance is made for shaping and levelling jeep tracks accessing the drill sites
followed by ripping to alleviate compaction, soil amelioration and vegetation
establishment; and

●

Drainage lines will also be re-established where disruption due to the roads occurred.
18.2.2.4 Post Closure Monitoring and Maintenance

●

Allowance has been made for surface and groundwater quality monitoring to be
conducted for a minimum period of 10 years post closure to assess the success of the
implemented rehabilitation and closure measures;

●

Allowance for monitoring gas emissions from decommissioned and closed gas wells is
included for a 10-year period; and

●

Allowance for rehabilitation monitoring over rehabilitated areas has been made for a 3year period.
18.2.2.5 Residual Closure Costs

The outcomes of the HIRA indicate that no residual risks are anticipated at this stage of the
project planning. Refer to Part B of this report for further discussions relating to residual risks.

18.3 Closure Cost Summary
A summary of the initial scheduled closure costs for the Kroonstad Gas Exploration Project is
provided in Table 18-1 and amounts to R4 930 710,95 (excl. VAT).
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Table 18-1: Summary of the initial closure costs

19 Identified Gaps
Initial information gaps were highlighted in Section 7.11 of this report and outline specialist
studies and investigations for subsequent phases, including:
●

A site-specific detailed soil classification;

●

Detailed pre-mining land use and land capability determination;

●

A description of the site-specific groundwater regime directly related to the proposed
drill sites and gas wells including, aquifers, groundwater depth and quality;

●

Surface water sampling and analysis to determine the quality of the pertinent surface
water bodies;

●

Detailed description of the regional and site-specific socio-economic setting; and

●

Outcomes of the PPP, specifically the issues raised relating to rehabilitation and closure
for incorporation into the closure planning process.

The following additional information is required to improve the resolution and accuracy of the
closure planning and associated costing:
●

Detailed layout plans of the drill sites including planned infrastructure, size of the
disturbed area, waste management and water management facilities, powerlines and
potable water supply;

●

Improved detail relating to drilling methodology, annulus installation, grouting and the
QA/QC methodology to ensure accurate implementation and long term well integrity;

DIGBY WELLS ENVIRONMENTAL
www.digbywells.com

Closure Plan and Environmental Risk Report
Kroonstad Gas Exploration: Initial Closure Plan based on GN R. 1147 of the NEMA (Act No. 107 of 1998)
SHA6183

●

Continued feedback from the technical committee meetings with PASA on aspects
relevant to rehabilitation and closure planning;

●

A hydro census including (but not limited to) borehole, locations yields and water users
in proximity to the target areas; and

●

Confirmation of any wetland areas in and around the exploration areas.

20 Closing Statement
Closure and rehabilitation are a continuous series of activities that begin with planning prior to
the project’s design and construction; and end with achievement of long-term site stability and
the establishment of a self-sustaining ecosystem.
Not only will the implementation of this concept result in a more satisfactory environmental
outcome, but it will also reduce the financial burden at closure. This initial Closure Plan
provides a sound foundation for developing detailed rehabilitation measures to close the
exploration activities safely and sustainably and according to the closure objectives.
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Part B: Environmental Risk Assessment Report
An initial Environmental Risk Assessment Report (ERR) is outlined according to Appendix 5
of GN R. 1147 for the Kroonstad Gas Exploration Project. The ERR typically addresses
residual risk highlighted in the Hazard Identification and Risk Assessment (HIRA) compiled in
Section 8 – Part A of this report. The ERR is incorporated into the Closure Plan due to no
specific residual risks highlighted at this stage of the exploration phase. Specialist studies will
improve the site body of knowledge as the project develops and the potential of revisiting the
HIRA and addressing possible residual risks through future Closure Plan updates is not ruled
out.
The objective of the ERR in terms of risks that will remain or manifest after site relinquishment
is summarised below:
a)

ensure timeous risk reduction through appropriate interventions;

b)

identify and quantify the potential latent environmental risks related to post closure;

c)

detail the approach to managing the risks;

d)

quantify the potential liabilities associated with the management of the risks; and

e)

outline monitoring, auditing and reporting requirements.

1 Structure of the Report
The ERR is structured to align with the minimum requirements set out in Appendix 5 of GN
R.1147. The requirements are provided in Table 1-1 along with the reference to the relevant
section in this report.
Table 1-1: Minimum Requirements of an ERR
Reference

Requirement

4a

Details of-

4b

a)

(i) The person or persons who prepared the plan;
(ii) The professional registrations and experience of the
preparers;
Details of the assessment process used to identify and
quantify the residual risks, including (i) Description of the risk assessment methodology
inclusive of risk identification and quantification;
(ii) Substantiation why each risk is residual, including
why the risk was not or could not be mitigated during
concurrent rehabilitation and remediation or during the
implementation of the final rehabilitation,
decommission and closure plan;
(iii) A detailed description of the drivers that could result in
the manifestation of the risks, to be presented within
the context of closure actions already having been
implemented during the execution of concurrent
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rehabilitation or during the implementation of the final
rehabilitation, decommissioning and closure plan;
(iv) A description of the expected timeframe in which the
risk is likely to manifest, typically as expected years
after closure, and the duration of the impact, including
motivation to support these timeframes;
(v) A detailed description of the triggers which can be used
to identify that the risk is imminent or has manifested,
how this will be measured and any cost implications
thereof;
(vi) Results and findings of the risk assessment;
(vii) An explanation of changes to the risk assessment
results as applicable in annual updates to the plan;

Management activities, including(i) Monitoring of results and findings, which informs
adaptive or corrective management and/or risk
reduction activities;
(ii) An assessment of alternatives to mitigate or manage
the impacts once the risk has become manifested,
which must be focussed on practicality as well as
cost of the implementation;
(iii) Motivation why the selected alternative is the
appropriate approach to mitigate the impact;
(iv) A detailed description of how the alternative will be
implemented;
4c

Costing, calculated using the current value of money and no
discounting or net present value calculations included in the
determination of the quantum of the liability, including–
(i)

(ii)
(iii)
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A cost estimation, which must include—
(aa) An explanation of the closure cost methodology;
(bb) An auditable calculation of costs per activity or
infrastructure;
(cc) cost assumptions;
(dd) Monitoring costs post closure to determine
whether the risk is imminent or has manifest are to
be included in the assessment as are monitoring
costs likely to be incurred during the implementation
of the strategy to manage or mitigate the impacts
once the risk has become manifest;
Where appropriate, a differentiation between
capital, operating, replacement and maintenance
costs;
Cost estimates for operations, or components of
operations that are more than 30 years from
closure prepared as conceptual estimates within an
accuracy of ± 50 per cent. Cost estimates will have
an accuracy of ± 70 per cent for operations, or
components of operations, 30 or less years (but
more than ten years) from closure and ± 80 per
cent for operations, or components of operations
ten or less years (but more than five years) from
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closure. Operations with 5 or less years will have
an accuracy of ± 90 per cent
Motivation must be provided to indicate the accuracy in the
reported number and as accuracy improves, what actions resulted
in an improvement in accuracy; and
4d

Monitoring, auditing and reporting requirements, which must include
requirements prior to the manifestation of the risk and impacts as
well as those once the impacts resulting from the manifestation
of the risk are realised, inclusive of the approach that will be taken
to analyse monitoring results and how these results will be used to
inform adaptive or corrective management and/or risk reduction
activities.

2 Risk Assessment Methodology
A detailed description of the Hazard Identification and Risk Assessment (HIRA) methodology
is provided in Appendix B. The process followed and outcomes for the Kroonstad Project is
outlined in Part A - Section 8. As described in Part A – Section 6.3 and Section 9, initial
planning for the exploration activities has identified mitigation measures that will reduce or
avoid the identified impacts.

3 Preliminary Residual Risks
The highest ranked pre-mitigation risk identified in the HIRA related to contamination of ground
water resources through the vertical migration of gas from wells that are not decommissioned
and closured effectively. Based on the available information it can be realistically assumed
that this risk can be effectively mitigated and that no residual risks are anticipated at this stage
of the project planning. This statement is dependent on implementation accuracy during well
establishment and developing a life of well databased to inform a gas well specific risk-based
decommissioning and closure approach. The full extent of the depth and diameter of each well
will be cemented in accordance with MPRDA regulation 132 (3).
In addition, it is assumed that all drilling, including casing and grouting, is carried out in
accordance with industry best practice, applicable guidelines and that permeable zones are
adequately isolated (including the usable groundwater aquifers) as part of the well closure.
Each aspect of the well development, operation, decommissioning and closure should be
supervised and signed off by an appropriately qualified gas well engineer.

4 Work Required to Address Knowledge Gaps
The initial information gaps and specialist investigations to address them are highlighted in
Part A - Section 7.11 and Section 19 of this report. The following site-specific knowledge gaps
are again highlighted to ensure effective protection of ground water resources and alignment
with the MPRDA Regulation 132 requirement of the:
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●

A description of the site-specific groundwater regime directly related to the proposed
drill sites and gas wells including, aquifers, groundwater depth and quality;

●

Surface water sampling and analysis to determine the quality of the pertinent surface
water bodies; and

●

Outcomes of the PPP, specifically the issues raised relating to rehabilitation and closure
for incorporation into the closure planning process.

In light of the above list, the following additional information, management actions and
specialist investigations are required to ensure effective mitigation strategies and the reduced
risk of residual impacts occurring:
●

Detailed layout plans of the drill sites including planned infrastructure, size of the
disturbed area, waste management and water management facilities, powerlines and
potable water supply;

●

Improved detail relating to drilling methodology, annulus installation, grouting and the
QA/QC methodology to ensure accurate implementation and long term well integrity;

●

Continued feedback from the technical committee meetings with PASA on aspects
relevant to rehabilitation and closure planning; and

●

A hydro census including (but not limited to) borehole locations, yields and water users
in proximity to the target areas.

5 Monitoring and Auditing Requirements
The auditing and monitoring requirements for the successful closure of the Kroonstad Project
is detailed in Part A – Section 14 and 15 respectively. No additional post-relinquishment
actions are addressed at this stage.

6 Timeframe Estimate of Risk Manifestation
Based on available information and the initial HIRA no residual risks are anticipated. The life
of well approach, methodologies and suitable materials for well plugging should be
investigated, designed and agreed to with PASA prior to implementation

7 Post-site Relinquishment Costs
Pre-site relinquishment costs relating to monitoring and maintenance of rehabilitated land,
surface and ground water quality monitoring and reporting and the monitoring of gas emissions
from closed gas wells are provided for in Part A – Section 18.
No additional post site relinquishment allowances are included in the closure costing.

8 Closing Statement
Additional work to further inform the understanding of potential residual risks (if any) and
associated costs for the Kroonstad Project will be undertaken in the remaining exploration
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period. As the understanding of the site-specific conditions and risks improves in the iterative
annual updates of this closure planning document, so too will the accuracy of the closure
planning and costing.
The ERR and Closure Plan should be reviewed and updated annually as more detailed
information becomes available (aligned with GN R.1147 requirements), particularly relating to
gas well location, construction and interaction with local geology and aquifers.
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Appendix A: Closure Cost Assessment
Digby Wells Environmental
Western Allen Ridge (Pty) Ltd, Kroonstad Gas Exploration, SHA6183
Life of Mine closure costs, discard dump expansion and related infrastructure as at April 2020
Map
Ref.

1
1.1

Life of Mine 2024

Description
Class

Quantity

Unit

Rate

H
131
132
128

2025
1 200.00
0.40
0.40

m
m³
ha
Ha

R95.00
R26.85
R9 107.56
R32 650.51

Comments

Well sites
Well site rehabilitation
Dismantle secutiry fencing
General levelling and shaping
Rip to alleviate compaction
Establish vegetation on disturbed area

Jeep track access roads

2.1

Jeep track rehabilitation
General levelling and shaping
Rip to alleviate compaction
Establish vegetation on disturbed area

R192 375.00
R32 221.31
R3 643.02
R13 060.20
R

SubTotal well site rehabilitation
2

131
132
128

2 880.00
0.96
0.96

m³
ha
Ha

Dismantle and remove palisade fence
shape to align surface drainage
assumed not required
includes ameliorants, seed mix, binder

241 299.54

R77 331.14 shape to align surface drainage
R8 743.26 assumed not required
R31 344.49 includes ameliorants, seed mix, binder

R26.85
R9 107.56
R32 650.51
R

SubTotal access roads
3

Amount

117 418.88

Gas wells
Insert length of well cement plug under pressure

G

2.00

Item

R877 590.74 Length and diameter of each well

R438 795.37

SubTotal access roads

R

877 590.74

GRAND TOTAL (Excl. VAT)

R

1 236 309.16

Appendix B: Risk Rating Methodology
Nature
Extent

Duration

-1
1
1

Negative
Positive
Activity (i.e. limited to the area applicable to the specific activity)

2

Site (i.e. within the development property boundary),

3

Local (i.e. the area within 5 km of the site),

4

Regional (i.e. extrends between 5 and 50 km from the site

5

Provincial / National (i.e. extends beyond 50 km from the site)

1

Immediate (<1 year)

2

Short term (1-5 years),

3

Medium term (6-15 years),

4

Long term (the impact will cease after the operational life span of
the project),
Permanent (no mitigation measure of natural process will reduce
the impact after construction).

5
1
Magnitude/ Intensity
2

3

4

1

Very high / don’t know (where natural, cultural or social functions
or processes are altered to the extent that it will permanently
cease).
Impact is reversible without any time and cost.

2

Impact is reversible without incurring significant time and cost.

3

Impact is reversible only by incurring significant time and cost.

4

Impact is reversible only by incurring prohibitively high time and
cost.
Irreversible Impact

5

Reversibility

Minor (where the impact affects the environment in such a way that
natural, cultural and social functions and processes are not
affected),
Low (where the impact affects the environment in such a way that
natural, cultural and social functions and processes are slightly
affected),
Moderate (where the affected environment is altered but natural,
cultural and social functions and processes continue albeit in a
modified way),
High (where natural, cultural or social functions or processes are
altered to the extent that it will temporarily cease), or

5
1
Probability
2
3

Improbable (the possibility of the impact materialising is very low
as a result of design, historic experience, or implementation of
adequate corrective actions; <25%),
Low probability (there is a possibility that the impact will occur;
>25% and <50%),
Medium probability (the impact may occur; >50% and <75%),

4

Public feedback

5

High probability (it is most likely that the impact will occur- > 75%
probability), or
Definite (the impact will occur),

1

Low: Issue not raised in public responses

2

Medium: Issue has received a meaningful and justifiable public
response
High: Issue has received an intense meaningful and justifiable
public response
Low: Considering the potential incremental, interactive, sequential,
and synergistic cumulative impacts, it is unlikley that the impact
will result in spatial and temporal cummulative change.

3
1
Cumulative Impact

Irreplaceble loss of
resources

2

Medium: Considering the potential incremental, interactive,
sequential, and synergistic cumulative impacts, it is probable that
the impact will result in spatial and temporal cummulative change.

3

High: Considering the potential incremental, interactive,
sequential, and synergistic cumulative impacts, it is highly
probable/definite that the impact will result in spatial and temporal
cummulative change.
Low: Where the impact is unlikely to result in irreplaceable loss of
resources.
Medium: Where the impact may result in the irreplaceable loss
(cannot be replaced or subsitituted) of resources but the value
(services and/or functions) of these resources is limited.

1
2

Degree of
Confidence

3

High: Where the impact may result in the irreplacable loss of
resources of high value (services and/or functions).

Low

<30% certain of impact prediction

Medium

>30 and < 60% certain of impact prediction

High

>60% certain of impact prediction

Priority

Ranking

Prioritisation Factor

3
4
5
6
7
8
9

Low
Medium
Medium
Medium
Medium
Medium
High

1.00
1.17
1.33
1.50
1.67
1.83
2.00

