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FOREWORD

| have the honour to submit my performance audit report on the Management of Environmental
Degradation Caused by Mining Activities in Zambia. The audit was conducted in accordance with
the mandate as provided for under Article 121(2) of the Constitution of Zambia, the Public Audit
Act No. 8 of 1980, the Public Finance Act No. 15 of 2004 and the INTOSAI Guidance for Supreme
Audit Institutions on Auditing Mining.

During the last decade, in addition to the old mines, several new mines have been opened which
has raised considerable interest for their potential to contribute towards economic growth and
poverty alleviation. The mining sector has contributed to national economic growth through tax-

es, socio—economic infrastructural development, creation of employment and provision of educa-
tion and health services among others.

However, the mining sector has faced challenges in achieving sustainable mining practices which
cause minimum damage to the environment. Poor mining and mineral processing practices pol-
lute the environment and their effects continue long after the mine has stopped operating. The
environmental effects of mining and mineral resource activities affect all environmental media -
land, air, water, and associated flora and fauna, and human health and safety.

It is therefore important that mining activities are managed in such a way that the negative im-
pacts to the environment and humans are minimised.

The performance audit whose results are contained in this report was carried out to assess the
effectiveness and efficiency of the regulatory bodies (Zambia Environmental Management
Agency and Mine Safety Department) in carrying out their overall responsibilities of managing
the environmental degradation caused by mining activities in Zambia.

I would like to thank the staff at the Ministry of Mines, Energy and Water Development, Ministry of
Lands, Natural Resources and Environment Protection, ZEMA, MSD, ZCCM-IH and the fifteen large
scale mining companies visited for their cooperation during the process of auditing.

Dr. Anna O Chifungula
AUDITOR GENERAL
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Executive Summary

1.

Introduction

Zambia has predominantly been a mining country and is endowed with a wealth of natural resources
including metals such as copper, industrial materials such as lime, construction materials and energy
materials such as coal. During the last decade, several mines have been opened. The mining sector has,
therefore, evoked considerable interest for its potential to contribute towards economic growth and
poverty alleviation.

On the other hand, the supply of metals and minerals is not without environmental and social costs.
The effects of mining continue long after the mine has stopped operating. Poor mining and mineral
processing practices poison the air, land and water and leave the environment to suffer a slow death.
Many rivers have been pronounced biologically dead due to release of mine tailings (waste from the
mine containing rocks, metals and poisons) into waterways resulting in aquatic plant and animal life
being choked with toxic sediment. There are also several reported cases of loss of human life. The
environmental effects of mining and mineral resource activities affect all environmental media - land,
air, water, and associated flora and fauna — as well as the human environment - individual health and
safety, local community lifestyles, cultural survival, social order and economic well-being.

Mining activities are in this respect, supposed to be managed with a view of reducing the negative
impacts to environment and humans.

Motivation for the audit
The audit was motivated by a number of factors and these were:
a) PublicInterest

Several concerns have been raised by stakeholders who have cited issues such as lack of integrated
mining policies, failure to disclose Developmental Agreements (DAs), failure by mines to mitigate
effects of environmental degradation, air, land and water pollution, unfair resettlements, failure by
government to pay back to the communities where the mining operations are taking place and
lack of consultations with the communities/ stakeholders on mining projects, among other things.

b) Maiden Performance Audit

There has been no performance audit carried out at the Ministry of Lands, Natural Resources and
Environmental Protection and thus the audit could be categorised as a high risk audit.

c) Parliamentary Concerns

Members of Parliament have also expressed their misgivings with regard to the adequacy of the
Environmental Protection Fund. Further concerns were raised on Parliamentary order no 996 in
which parliamentarians sought clarifications on whether environmental impact assessment studies
are conducted in order to determine the effects of mining on the local communities.

d) Changes in the legislation governing the mining sector.

The Mines and Minerals Act 1995 was repealed and replaced by the Mines and Mineral Development
Act No. 7 of 2008. The EPPCA No 12 of 1990 was repealed and replace by the Environmental
Management Act No. 12 of 2011. Therefore, it is imperative to assess how the new laws are being
administered by the relevant Ministries.

Audit Design for the Main-Study.

The objective of the audit was to assess the effectiveness and efficiency of the regulatory bodies in
carrying out their overall responsibilities of managing the environmental degradation caused by
mining activities in Zambia in order to reduce the negative environment impacts of mining activities
on humans and the environment.
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The audit involved collection of data at the ZEMA, CEP and MSD and a selected number of Mines.
There are thirty one (31) mining companies in Zambia out of which fifteen (15) mines were visited. The
mines selected were mining companies with large scale mining licences with a view of obtaining an
understanding on how environmental degradation from mining activities is being managed. The list of
mines visited is attached at Appendix 1.

The audit methodology involved examination of the records and activities of the ZEMA, CEP under
ZCCM IH and selected mines.

In carrying out the audit answers to the following questions were sort;

i. To what extent are the mining companies complying with the environmental rules, laws,
regulationsand environmental licensing conditionsissued by Governmentin their responsibility
for managing the environmental degradation from their mining activities?

ii.  What measures has the Government put in place to ensure that the environment degradations
caused by mining activities are adequately managed?

iii. How are the relevant Government Institutions collaborating in their responsibility for
management of environmental degradation caused by mining activities?

iv.  What are the possible causes for failure to effectively and efficiently manage mining and
environmental effects of mining companies?

The audit questions were answered by documentary review of board minutes, annual and quarterly
reports, bi annual reports provided by mining companies to ZEMA showing air and water sampling
test results conducted and averaged monthly, correspondence file between mining companies ZEMA
and MSD, compliance monitoring reports, budgets and work plans, funding and releases, procurement
records, environmental audit reports, environmental impact assessments reports, Staff establishment,
staff returns, recruitment records, tools list, strategic plans, financial statements, bank statements,
monitoring and evaluation reports among others with the view of obtaining documentary evidence
on the management of environmental degradation caused by mining companies.

Structured interviews were held and in some instances questionnaires administered to key personnel
in order to obtain detailed understanding of management of environmental degradation programmes
in place. In addition, interviews were carried out to collect primary data used to assess the efficiency
and effectiveness of managing environmental degradation. Interviews were also carried out to confirm
information obtained from documentary review.

Physical inspections of the mines were carried out at all the selected mines in the company of ZEMA
and Mine staff. Audit evidence was also collected through photographs. Data analysis of structured
interviews and information collected from documents was carried out to answer the audit questions.

4. Major Audit Findings

a) The mining companies are not complying with the environmental rules, laws, regulations
and environmental licensing conditions set by Government.

Examinations of bi-annual reports submitted by mines to ZEMA, correspondence files between ZEMA and
the mines, the compliance monitoring reports, environmental audit reports from ZEMA and a physical
inspection conducted on the facilities revealed the following mining companies are failing to produce
monthly returns or biannual report on air emission to the environment. As a result, the contents of Sulphur
Dioxide (SO,), dust from stack emissions, Arsenic (As), Copper (Cu) and Lead (Pb) in the air emitted to the
environment was way above the minimum limits set by ZEMA.

In addition, the audit has also revealed that both surface and ground water are also being polluted. For
instance the pH value was as low as 3 in some mines instead of the recommended 6 to 9. The means
that the waster released to the environment was acidic. Total Suspended Solids (TSS) and Total Dissolved
Solids (TDS) and in cases sulphates in the effluent was also high. Dissolved solids are an indicator that the
chemical content of the waste water released to the environment is high. This was in fact the case for some
mines in that Total Copper (TCu), Total Cobalt (TCo), Total Manganese (TMn) and Total Iron (TFe) were very
high in some instances.
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The management of dumps and dams was also poor. Tailing Storage Facility(TSF), slag dumps, overburden
dumps and waste rock dumps all had unrestricted access. In some dumps, there were no warning signs
as required by law. Some mines did not carry out progressive re-vegetation of the embankments of the
dumps while in the case of those that had started, the vegetation was sparse such that it did not provide
adequate protection against erosion. The dumps were also polluting the surface water bodies and the
underground water bodies or aquifers while some dumps’ proximity to residential areas was below the
required 500m. The close proximity of residential areas has exacerbated the problem of illegal mining and
exposure to hazardous waste materials which in some instances has led to death.

Used oil storage facilities were equally poorly managed by some mining companies. According to the
licensing conditions for storage of used oil, all hazardous waste shall be stored in an area with limited
access to unauthorized personnel, a bunded and impermeable floor and adequate ventilation to avoid
build-up of hazardous fumes. The licensing conditions stipulated that the hazardous waste shall be handled
safely to avoid emergencies such as poisoning, fire, explosion, spills etc. The licensing conditions issued by
ZEMA also stated that the storage facility shall be inspected periodically and the inspection results shall
be recorded in a record book that shall always be kept within the storage facility for inspection by ZEMA
Inspectors.

A review of compliance monitoring reports and physical inspections carried out revealed that licensing
conditions that required that adequate warning and safety signs are visibly displayed were not adhered
to and access to storages facilities was not restricted. It was also observed that there were oil spillages in
storagefacilities which were finding their way in the drainages and subsequently polluting the environment.
Further, some mines had no periodic inspection records on site contrary to the licensing conditions.

b) Measures Government has putin place to ensure that the environmental degradation caused
by mining activities is adequately managed are not working effectively.

Although government has put in place a comprehensive National Policy on the Environment that has
domesticated a number of international conventions or protocols on protection and control of the
environment, the Ministry responsible for the environment and ZEMA have not carried out any review to
assess how well the policy is being implemented by various stakeholders including mining companies.
ZEMA also stated that some of the conventions require costly technology to be put in place which is in fact
a challenge for Zambia.

Strengthening of the regulatory framework has not been effectively carried out. Despite government
providing resources through CEP to review the laws, only the principal legislation had been reviewed and
replaced. The subsidiary legislation such as the statutory instruments on Environmental Impact Assessment
(EIA), Waterand Air Pollution Control regulations, Statutory Instrument no. 29 of 1997, the Minesand Minerals
Act (Act no. 31 of 1995), the Mines and Minerals (Environmental) Regulations 1997, Statutory Instrument
No. 102 of 1998, The Mines and Minerals Regulations (Environmental Protection Fund) Regulations 1998
had not been reviewed. ZEMA stated that as a result of failure to review the sub-regulations, the current
laws were inadequate to provide guidelines and hence difficult to enforce. Furthermore, legislation on
all producer responsibility for all companies generating waste had not been developed. The audit also
revealed that there was no law on noise pollution and that segregated management of the various pieces
of legislation by various government organisations was in fact one of the causes for a fragmented approach
to management of the environment.

ZEMA had no standards on how to manage Uranium. Instead ZEMA relied on the lonizing and Radiation
Protection Regulations which were administered under the Radiation Protection Board as such it could not
effectively enforce the management of Uranium.

The Environmental Protection Fund (EPF) put in place by Government has not worked effectively. Mining
Companies are not complying with the EPF’s regulations in that the majority are not paying the stipulated
contributions. For those that have issued the bank guarantees and bonds, the bank guarantees or bonds
were not validated by Bank of Zambia as per investment policy. The MSD has failed to enforce sanctions
on defaulters to the Fund. The operation account was not functional and the hedging strategy put in place
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to ensure time value of money for the Fund is maintained was also poor. Only bank interests have been
used as a hedging strategy thus not taking advantage of the full array of options the Fund’s the investment
policy provides for. The MSD has also failed to appoint a competent External Fund Manager.

Monitoring and evaluation has also been ineffective as environmental monitoring activities were being
carried out independently by various departments and there was no coordination in the collection of
information and its storage.

Due to lack of capacity and resources, most institutions including ZEMA and MSD were unable to carry out
monitoring regularly and consistently as they are mandated. Although equipment costing K880,847,632
was procured under CEP and delivered in 2009 for ZEMA to set up a laboratory, the laboratory was still not
operational as of April 2013. Some of the reasons advanced for the laboratory not being operational were
that the laboratory did not meet the criteria required to have certification, such as adequate and specialised
equipment and lack of a laboratory technician primarily assigned to handle laboratory work. Some
equipment such as the portable gas monitoring equipment and portable pH meter were not in working
condition while other equipment needed calibration and standards for checking their performance and
that the laboratory did not have its own procedures and methods for carrying out tests.

As a result of this ZEMA has had to rely on the test results provided by mining companies through bi annual
reports a practice that renders the test results unreliable as ZEMA has no means of verifying them. ZEMA
has on occasions used other organisations to carry out sampling and testing a practice that makes data
collection very expensive and unsustainable. This was in fact one of the cause for mining companies to
continue to release effluents and emissions that are higher than set limits.

Therefore the goal and overall objective of Government on environment and natural resources as set outin
the National Policy on Environment of supporting Governments developmental priority of improving the
quality of life of the people of Zambia through protection and management of the environment and natural
resources in its entirety, balancing the needs for social and economic development and environmental
integrity to the maximum extent possible, while keeping adverse activities to the minimum is not being
achieved.

5. Recommendations

The audit has revealed that there are many weaknesses in the management of environmental
degradation caused by mining activities in Zambia. The OAG believes that these recommendations
need to be considered if the deliveries of rehabilitation and reintegration services are to be better
managed ensuring that efficiency is achieved in the use of public resources. Based on the findings
mentioned above the OAG recommends as follows:

a) Air, Ground and Surface Water Pollution

ZEMA should ensure that air released to the environment by mining companies does not exceed
the standards prescribed and that companies that are polluting the air should be held accountable.

b) Management of Dumps/Dams
ZEMA and MSD should ensure that dumps and dams are managed properly by ensuring that:
+ Restricted Access

Tailings, slag and overburden dumps should be secured and access restricted to authorised
personnel only. This will not only preserve the integrity and stability of the dumps thus reduce
erosion, but will also safeguard the public from exposure to contaminants. In addition, illegal
mining will be curbed.

«  Warning and Safety Signs

All tailings slag and overburden facilities should have warning and safety signs displayed at
appropriate places.
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c)

d)

e)

f)

- Disposal of waste other than tailings material

Mines should be penalized for disposing waste other than tailings, slag and overburden
material on dump sites to deter offenders / would be offenders except for those that seek
prior authorization from ZEMA.

+ Progressive Re-vegetation

Progressive rehabilitation, including vegetation management should be carried out regularly,
in line with licensing conditions and other guidelines.

+  Proximity of residential areas to the dams/dumps

In line with licensing conditions, there should be no residential areas within 500metres of
tailings, slag and overburden dumps. In addition, the practice of communities cultivating
vegetables on toe dumps should be halted forthwith.

«  Submission of Bi annual reports

Mines should submit bi annual reports as stipulated in licensing conditions. ZEMA should
ensure that bi annual reports are analysed promptly to ensure that polluting facilities are
identified and correction take promptly.

Used Oil Storage Facilities

All used oil storage facilities should have bunded and impermeable floors, adequate ventilation,
warning and safety signs and restricted access at all times. In addition, fire fighting equipment and
fully stocked first aid kits should always be available at used oil storage facilities. Further, all storage
facilities should be inspected periodically and inspection records readily available for inspection by
regulatory authorities.

Policy Formulation

ZEMA and the ministry responsible for environmental protection should review the National Policy
to assess its suitability for implementation in protecting the environment.

Development and Enforcement of Legislation

The statutory instruments on Environmental Impact Assessment (EIA), Water and Air Pollution
Control regulations should berevisedin line with changes in mining practices as a matter of urgency,
given that the regulatory framework was supposed to have been revised in full by 315 December,
2008. Furthermore, legislation on all producer responsibility for all companies generating waste
should be developed and implemented.

Sub-regulations of Statutory Instrument no. 29 of 1997, the Mines and Minerals Act (Act no. 31 of
1995), the Mines and Minerals (Environmental) Regulations, 1997 and Statutory Instrument No.
102 of 1998, The Mines and Minerals Regulations (Environmental Protection Fund) Regulations
1998 should be revised in order to address deficiencies identified in the current mining laws. The
Government should also consider ZEMA administering this regulation to ensure that there is no
duplication of work among government departments.

Environment Protection Fund

MSD should ensure that all mines that are required to contribute to the Fund are compelled to do
so. Punitive action should be taken against erring companies. Particularly, the small scale mines
should lodge bank guarantees. In addition, the committee should select new account signatories
who must begin to work immediately.

All bank accounts held by EPF should be brought to the fore and reconciled by competent personnel.
In addition, the Ministry of Mines should ensure that a qualified person is deployed to manage the
funds on behalf of Mine Safety Department and the EPF committee as a matter of urgency.

The EPF funds should be invested in such a way as to ensure that the time value of money is
maintained and the risk of the investments is diversified as per the investment policy.
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1.INTRODUCTION

Zambia has predominantly been a mining country and is endowed with a wealth of natural resources
such as copper, limestone and coal. During the last decade, several new mines have been opened
which has raised considerable interest for their potential to contribute towards economic growth and
poverty alleviation.

The mining sector has contributed to national economic growth through taxes, socio—economic
infrastructural development, creation of employment and provision of education and health services
among others.

However, the mining sector has faced challenges in achieving sustainable mining practices which
cause minimum damage to the environment. Poor mining and mineral processing practices pollute

the environment and their effects continue long after the mine has stopped operating.

The environmental effects of mining and mineral resource activities affect all environmental media -
land, air, water, and associated flora and fauna, and human health and safety.

It is therefore important that mining activities are managed in such a way that the negative impacts to
the environment and humans are minimised.
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2. MOTIVATION FOR THE AUDIT

The audit was motivated by the following factors among others:

2.1. Public Interest

There have been concerns raised by the public who have cited issues such as lack of integrated
mining policies, failure to disclose Developmental Agreements (DAs), failure by mines to mitigate
effects of environmental degradation, air, land and water pollution, unfair resettlements and lack
of consultations with the communities/stakeholders on mining projects, among other things

2.2. Parliamentary Concerns

During debates in the National Assembly, Members of Parliament have also expressed misgivings
with regard to the adequacy of the Environmental Protection Fund as well as to whether
environmental impact assessment studies are conducted in order to determine the effects of
mining on the local communities and environment in general.

3. DESCRIPTION OF THE AUDIT AREA

The key players on issues relating to environmental management in the mining sector are the Ministry
of Mines, Energy and Water Development, the Zambia Environmental Management Agency and
the Zambia Consolidated Copper Mines-Investment Holdings (ZCCM-IH) through the Copperbelt
Environmental Project (CEP).
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4.ROLES AND RESPONSIBILITIES OF KEY STAKEHOLDER

4.1. The Ministry of Mines, Energy and Water Development

The Ministry of Mines, Energy and Water Development is responsible for the management of
the mineral resources in the country. It promotes and regulates the development of the mining
sector in line with the Government policy and the formulation and enforcement of environmental
regulations, among others. The Ministry discharges its environmental responsibility through the
Mines Safety Department which is responsible for all aspects of safety, health and environment in
the mineral exploration, mining and mineral processing operations.

4.2. Zambia Environmental Management Agency (ZEMA)

The ZEMA was established under the Environmental Management Act No. 12 of 2011. ZEMA plays
advisory, regulatory, consultative, monitoring, coordination and information dissemination roles
on all environmental issues in Zambia. The main objective is to provide for a clean and healthy
environment for all by working with key players, from Government institutions to the individual.
The functions of ZEMA are to:

a) Draw up and enforce regulations related to water, air and noise pollution, pesticides and toxic
substances, waste management and natural resources management.

b) Advice the Government on the formulation of policies related to good management of natural
resources and environment.

¢) Advise on all matters relating to environmental conservation, protection and pollution control,
including necessary policies, research investigations and training.

d) Identify projects, plans and policies that need environmental impact assessment.

e) Request information on the quality, quantity and management methods of natural resources
and environmental conditions in Zambia

4.3. Zambia Consolidated Copper Mines - Investment Holding (ZCCM-IH)

ZCCM-IH (“the Company”) is an investments holdings company which has a primary listing on
the Lusaka Stock Exchange and secondary listings on London and Euronext Stock Exchanges.
The Company has the majority of its investments held in the copper mining sector of Zambia.
Its principal activities include managing the Zambian Government’s stake in the mining sector.
Other activities include:

a) Undertaking investment analysis and aligning company operations towards maximizing
returns to shareholders;

b) Ensuring effective representation on the boards of the investee companies; and
¢) Promoting Zambian ownership and management in mining assets.
4.3.1. Functions of ZCCM-IH

In its transformed state as an investments holding company, the main functions of the
Company are among others the following:

a) To monitor the performance of the investee companies with respect to production
and metal prices in order to ensure that commitments agreed upon relating to
disbursements are fulfilled on a timely basis;

b) To ensure that ZCCM-IH environmental obligations under the transaction documents
are complied with;
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c) To ensure that environmental obligations continued to be attended to through
different levels of participation; and

d) To liaise with prospective greenfield investors in the mining and minerals industry who
will enter into agreements with the Government. The Group has continued to liaise
with Greenfield investors.

4.3.2. Copperbelt Environmental Project (CEP)

CEP was established by the Government through the ZCCM-IH, the World Bank and the
Nordic Development Fund. On 14" April and 30" June 2003, the Government signed the
agreements with the International Development Association and Nordic Development
Fund respectively. The agreements were for five years and the total project amount was
K248,798,000,000 (US$52.6 million).

The principal activities of the project under the Development Financing Agreement was to
assist the Government in addressing environmental liabilities and obligations associated
with the mining sector following the privatisation of the mining assets of ZCCM and
strengthening the capacity of its environmental regulatory institutions to improve future
compliance of the mining sector with environmental and social regulations.

The project consisted of two (2) components, the Environmental Management Facility
(EMF) and the Strengthening of the Environmental Regulatory Framework.

The first component, the EMF, was used as a primary mechanism for addressing
environmental and social mitigation measures arising from the operations of ZCCM prior
to privatisation. In addition, the facility was meant to finance the costs for implementation
of priority mitigation measures to address public health issues or damage to ecological
functions and supporting the preparation of a Consolidated Environmental Management
Plan (CEMP).

The second component, the Strengthening of the Environmental Regulatory Framework,
was aimed at strengthening the institutional capacity of the Environmental Council of
Zambia (now ZEMA), MSD and delegated authorising agencies in reviewing environmental
impact assessments, negotiating environmental management plans with private investors
and ZCCM-IH, issuing licences, monitoring compliance with environmental standards in
implementation of the EMPs, issuing pollution permits, collecting fees and other charges,
etc.
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5. AUDIT DESIGN

5.1. Audit Objective

The objective of the audit was to assess the effectiveness and efficiency of the regulatory bodies in
carrying out their overall responsibilities of managing the environmental degradation caused by
mining activities in Zambia.

5.2.Audit Scope

The audit was focused on the management of environmental degradation caused by mining
companies and the measures that the government has put in place to mitigate the impact of
such activities on humans and the environment. The audit covered the MSD under the Ministry of
Mines, Energy and Water Development, ZEMA under the Ministry of Lands, Natural Resources and
Environment Protection, ZCCM-IH and fifteen large scale mining companies on the Copperbelt,
Southern and North-Western provinces and was for the period 2009 t02012. Details of the mines
visited are at Appendix 1.

5.3. Audit Questions
The audit questions were designed to seek answers to the following:

a) What measures has the Government put in place to ensure that the environmental degradation
caused by mining activities is adequately managed?

b) How are the relevant Government institutions collaborating in their responsibilities for
management of environmental degradation caused by mining activities?

¢) To what extent are the mining companies complying with the environmental laws and rules
and regulations in their responsibility for managing the environmental degradation from their
mining activities?

d) What are the possible causes for failure to effectively and efficiently manage environmental
effects caused by mining companies?

5.4. Audit Criteria
The sources of audit criteria were:
a) National Policy on Environment 2007
b) The Mines and Mineral Development Act No. 7 of 2008,
€) Statutory Instruments No. 29 of 1997 - The Mines and Minerals Act(Environmental Regulations),
d) Statutory Instruments No. 102 of 1998 — The Mines and Mineral Regulations, Vol. 13 Cap 213.
e) Statutory Instruments No. 125 of 2001-The Hazardous Waste Management Regulations,

f) The Environment Protection and Pollution Control Act No. 12 of 1990 repealed and replaced by
the Environmental Management Act No. 12 of 2011,

g) EPPCA No. 12 of 1990, Air Pollution Control (Licensing and emission standards) Regulations
1996 (SI No. 141 of 1996)

h) EPPCA No. 12 of 1990, Water Pollution Control (Effluent and Waste Water) Regulations 1996 (Sl
No. 72 of 1993)
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i) Strategic Plan for the Ministry of Mines, Energy and Water Development, 2008-2012 (Formerly
the Ministry of Mines, Mineral Development and Natural Resources),

j) Strategic and Business Plan 2007 - 2011 for ZEMA.
The specific audit criteria used in the audit was as follows:
a) Formulation of Policies and Regulations

i.  National Environmental Policy provides that;

The goal and overall objective is to have a national policy on environment that will
support government’s developmental priority to eradicate poverty and improve the
quality of life of the people of Zambia. The specific objectives included;

® To promote the sound protection and management of Zambia’s environment and
natural resources in their entirety, balancing the need for social and economic
development and environmental integrity to the maximum extent possible, while
keeping adverse activities to the minimum;

® To accelerate environmentally and economically sustainable growth in order to
improve the health, sustainable lively hoods, income and living conditions of the
poor majority with better equity and self-reliance;

® To ensure broad based environmental awareness and commitment to enforce
environmental laws and to the promotion of environmental accountability,

® To build individual and institutional capacity to sustain the environment,
® To regulate and enforce environmental laws, and

® To promote the development of sustainable industrial and commercial process
having full regard for environmental integrity.

ii. MEWD is responsible for among other things the following;

® Analysing and initiating the formulation of policies on the management of the
environment and natural resources in order to contribute to the sustainable socio-
economic development of the country;

® Reviewing existing and developing new legislation on the management of the
environment and natural resources in order to ensure quality environmental
management;

® Promoting and coordinating bilateral and multi-lateral cooperation projections and
treaties in inter alia environment and natural resources management in order to
promote Zambia’s interest and meet international obligations;

iii.  To have ECZ legal and regulatory framework revised by December 31, 2008.
® ElArevised by 31st December 2007

® Water and Air Pollution Control regulations which have pollution loads incorporated
developed by December 31st 2008

® |egislation on all producer responsibility for all companies generating waste
developed and implemented by December 31st 2008

® EPPCA amended by December 2008.
iv.  According to the EMA Act, the functions of the Agency shall be among other things to;

® Establish and review land use guidelines;
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® Establish standard for the conservation and protection of natural resources in
consultation with the relevant appropriate authorities,

® Monitor dereliction or contamination of land and assess the nature of rehabilitation
works required and;

® Do all such acts and things as are necessary to carry out the purposes of this division

b) Monitoring by ZEMA

ZEMA is responsible, foramong other things, to regulate all aspects of the environment through
the enforcement of regulations and standards.

i.  Monitoring trends in the use of natural resources and their impact on the environment.
ii.  Monitoring and improving the management of surface and ground water pollutions.

iii.  The Agency shall develop and enforce measures aimed at preventing and controlling
pollution.

iv.  Monitoring, through sampling and other techniques, the components of biological
diversity, paying particular attention to those requiring urgent conservation measures
and those which offer the greatest potential for sustainable use.

v. The Agency shall, in consultation with the relevant agencies or bodies , monitor:

® All environmental phenomena with a view to making an assessment of any possible
changes in the environment and their possible impacts ; or

® The operation of any industry, project or activity with a view of determining its
immediate and long term effects on the environment.

vi.  The Agency shall order or carry out investigations of actual or suspected air pollution
including collection of data

c) Air pollution

i. The Agency shall in accordance with the guidelines set out in the first
schedule assess the quality of ambient air in order to safe guard the general
health, safety or welfare of persons, animal life, plant life or property affected
by workers, industrial or business activities undertaken by an operator.

ii.  Any person who intends to erect or install a new industrial plant, undertaking or process
which is likely to cause air pollution shall register with the inspectorate at planning
stage, apply for a licence within six months prior to commencement of operations.

iii.  The holder of the licence or permit shall;

® |Install, at holders cost, air measuring devices, collect such samples and conduct
such analysis as the inspectorate may direct;

® Submit monthly emissions returns submitted before or on the 9" day of the
month.

d) Water pollution

i. The licence to discharge effluent into the aquatic environment shall conform to the
conditions and standards for chemical and physical parameters contained in the table of
standards for effluent and waste water
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ii.  The holder of a licence shall -
® keep arecord of the licensed activities;

® submit the record referred to in paragraph (a) above to the Inspectorate every six
months from the commencement of the licensed activities;

iii.  The Inspectorate may order the holder of a licence under these regulations to install
at the expense of the holder of the licence, metering devices and to take samples and
analyse them as the Inspectorate may direct.

e) Mine Dumps

i.  Adeveloper shall submit a report to the Director of Mines which shall be prepared by a
competent person and shall state the safety precautions and the other measures to be
taken to protect the environment surrounding the dumping area, before dumping any
material on that site.

ii. A developer shall obtain a report from an independent competent person (every two
years) on;

® each active classified dump;

® the condition of the ground between a dump and all surface intersections of
vertical planes drawn from the boundaries of any mine workings less than one
hundred metres from the nearest edge of the dump;

® every matter which may affect the security or safety of the dump, ground or
mine workings;

® any significant impact on the environment not originally predicted; and

® The progress made in implementing the environmental impact statement.

iii. A copy of the report shall be kept at the office of a mine for inspection by an inspector
and another copy sent to the Director - MSD.

f) Environmental Protection Fund

i.  There shall be paid from the Fund, monies required to carry out the objectives of the
Fund which are to provide assurance to the Director (MSD) that the developer shall
execute the Environmental Impact Statement in accordance with the mines and
minerals (Environment Regulations 1997) and to provide protection to Government
against the risk of having the obligation to undertake the rehabilitation of a mining
area where the holder of the mining licence fails to do so.

ii.  Adeveloper shall contribute to the Fund established under the Act.

iii.  The contributions to the Fund, shall be calculated depending on the performance of
each developer, and shall be categorized as follows:

® (ategory 1:action taken to rehabilitate
progressive rehabilitation carried out
whether the rehabilitation has been properly monitored; and

Whether the annual rehabilitation audits show progress to meet the target of
the environmental impact statement to manage environmental pollution.
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® (Category 2: Environmental compliance capability

the financial capability to complete the rehabilitation of the mine area;

the materials in place for total mine area rehabilitation;

whether suitable expertise is provided for the organizational structure; and
Whether the developer or the person who holds a mining licence or permit has
an approved environmental impact statement or project brief.

< << <

® C(Category 3:Basis operational and strategic environment protection requirements

vV An approved environmental impact statement or project brief;

\V  discharges of mining operations are permitted or licensed;

v post-mining land use and slop and profile design, allowing stable land
rehabilitation within the mining or permit area; and

Vv Awater management system is in place or designed to contain, treat, discharge
or dispose of contaminated water.

iv.  The contribution shall be deposited with the Fund over a period of five years beginning
the year the prospecting, exploration or mining operations are commissioned in the
case of new operations, or when the developer submits an approved environmental
impact statement in the case of existing mines or project briefs for prospecting and
exploration projects.

v. The administrative expenses of operating the Fund shall not exceed 1.0 per centum of
the total income of the Fund.

vi.  All monies forming part of the Fund shall, pending the investment or application,
therefore, in accordance with these regulations be paid or transferred into a dedicated
bank account with a registered bank.

vii.  The monies of the Fund shall be held in a hard currency account.
viii.  Any monies in the fund that are not immediately required for the objectives of the

Fund may be invested by the committee in any manner as may be authorised by the
minister.
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6. AUDIT METHODOLOGY

The audit involved examination of records, interviewing of officials at ZEMA, CEP, MSD and selected
mines; and physical site inspections. Fifteen (15) out of thirty-one (31)mining companies operating in
Zambia were visited(Appendix 1).The companies selected were mining companies with large scale
mining licences with a view of obtaining an understanding on how environmental degradation from
their activities was being managed.

The audit was conducted in accordance with the mandate as provided for under Article 121(2) of the
Constitution of Zambia, the Public Audit Act No. 8 of 1980, the Public Finance Act No. 15 of 2004 and
the INTOSAI Guidance for Supreme Audit Institutions on Auditing Mining.

The methods of data collection included:
6.1. Documentary Review

Documentary review of National Environmental Policy, Zambia’s Mining Policy 1995, minutes of
board meetings, annual and quarterly reports, reports submitted to ZEMA by mining companies;
showing air and water sampling test results conducted and averaged monthly was conducted.

Other documents reviewed were files of correspondence between mining companies ZEMA
and MSD, compliance monitoring reports, budgets and work plans, funding and releases,
procurement records, environmental audit reports, environmental impact assessment reports,
staff establishments, staff returns, recruitment records, asset register, strategic plans, financial
statements, bank statements, monitoring and evaluation reports, among others.

6.2. Interviews and questionnaires

Structured interviews were used and in some instances questionnaires administered to key
personnelin order to obtain detailed understanding of management of environmental degradation
programmes in place. In addition, the interviews were carried out to collect primary data used to
assess the efficiency and effectiveness of managing environmental degradation and to confirm
information obtained from documentary review.

6.3. Physical Inspections

Physical inspections of the mines were carried out at all the selected mines in the company of
ZEMA and Mine staff. Audit evidence was also collected through photographs.

6.4. Data Analysis

Data analysis of structured interviews and information collected from documents was carried out
to answer the audit questions. Some of the analysis included the analysing of contribution to the
EFP and monthly emissions and effluents to the environment. In the analyses maximum, minimum,
average and median values were calculated. The details of these analyses are provided in the report
and the appendices.
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7. AUDIT FINDINGS

7.1. Inadequate Measures Put in Place by Government to Ensure that Environmental
Degradation Caused by Mining Activities are Effectively and Efficiently Managed.

a) National Policy on Environment

Although ZEMA has no specific environmental policy on mining activities, there is a
comprehensive national policy on environment which addresses environmental issues. The
policy was launched in 2007 and has incorporated a number of international protocols and /
or conventions that Zambia has signed and ratified on the management and protection of the
environment.

However, ZEMA has not been able to fully implement this policy as some provisions and
obligations under some of the international laws demanded costly technology and other
technical resource requirements which were a major challenge. For instance, the destruction
of certain types of hazardous waste and restoration to near natural conditions of craters and
waste dumps left behind after many years of mining.

Further, despite the challenges that ZEMA has faced in implementing the policy, the Ministry
has not reviewed the policy with the aim of assessing its suitability since its formulation in 2007.

b) Weak Regulatory Framework
i. ZEMA

The Strategic and Business Plan 2007-2011 identified four strategic imperatives namely;
the revision of the EIA regulations by 31t December 2007, the development of Water
and Air Pollution Control regulations which have pollution loads incorporated by 31+
December 2008,the development of legislation for all producer responsibilities for
companies generating waste by 315 December 2008 and the amendment of EPPCA by
31%* December 2008.

However, as of May 2013, only the EPPCA had been repealed and replaced by the
Environmental Management Act No. 12 of 2011.The other strategicimperatives had not
been attained despite the availability of funding of K384million under the CEP. It was
also observed that although ZEMA commenced working on reviewing and amending
the EIA in 2009, the revised version was still awaiting consent from the Ministry of
Justice and the inclusion of new concepts from the EMA of 2011. Furthermore, the
water and air pollution regulations were still under review as of May 2013.

In addition, ZEMA had no standard on how to manage Uranium. Instead the Agency
relied on the lonizing and Radiation Protection Regulations which were administered
under the Radiation Protection Board as such it could not effectively audit the waste
rock dump under Barrick Lumwana Mine.

A review of the compliance monitoring report issued by ZEMA to Barrick Lumwana
revealed that the waste containing uranium was not properly covered to avoid
radiation leaks. It was observed that at Lumwana mine copper concentrates high in
uranium were stockpiled in open grounds instead of a shed with impermeable floors.
With regard to management of uranium, ZEMA stated they did not have the required
financial and technical capacity to embark on the development of the standards at the
moment.

ii.  Failure to Review Regulations - Ministry of Mines Energy and Water Development

Although the principal legislation was reviewed, repealed and replaced in 2008, the Sub
- regulations, Statutory Instrument No. 29 of 1997, the Mines and Minerals Regulation
(Environmental Protection Fund) Regulations 1998 were not reviewed.

Management of Environmental Degradation Caused by Mining Activities in Zambia.



¢) Environmental Protection Fund put in place by Government has not worked effectively

The Fund put in place to secure Government against future environmental liabilities that may
arise in case the mines fail to meet the environmental liabilities at closure of business was not
working effectively. A review of minutes of the EPF committee meetings revealed that the
management of EPF moved from CEP to MSD on 315t March, 2011 and the EPF secretariat under
CEP was dissolved on 12t September, 2011.

The following were observed:
i.  Failure to contribute to the Fund

During the period under review amounts totalling US$226,649,973 were due to the
Fund from forty nine (49) mining companies (Appendix 2). However, as of 31 December
2012, only amounts totalling US$50,402,334had been contributed leaving a balance of
US$176,247,639 outstanding as shown in the table below:

Table 1: Contributions to the Fund as 31 December 2012

Amount Due Amount Paid Amoulft
Category US$ USS Outs anding
US$
Bonds/Guarante e 214,848,683 40,036,247 174.812.436
Cash 11,562.406 10,366,087 1,196,319
TOTAL 226,411,089 50,402,334 176,008,755

Source: Mines Safety Department

According to existing arrangements, part of the contributions were supposed to be
made in the form of bank guarantees or bonds validated by the Bank of Zambia while
the balance was supposed to be made in cash. In this regard, contributions totalling
US$40,036,247were received in the form of bank guarantees or bonds from six (6)
large-scale mining companies namely Kagem, Kansanshi, Lumwana, Bwana Mkubwa
and Muliashi Mines and one (1) small-scale mining company, Gemfields.

However, contrary to the laid down procedures, the bank guarantees/bonds were not
validated by the Bank of Zambia.

ii.  Failure to apply penalties on defaulting companies

Although the Director had power to enforce compliance which
includes applying penalties such as charging interest at ruling bank rate
to defaulters in line with Section 117(2) of the Mines and Minerals Development Act,
no action had been taken against the defaulting mining companies as of 31* May 2013
(Appendix 2).

Failure by MSD to invoke the law on defaulting mining companies shows weaknesses
in the operation of the MSD. This was not in the best interest of the country which
may have to meet the cost of rehabilitation of the environment from the Government
treasury should the defaulting mines fail to do so.

iii.  Failure to Appoint an External Fund Manager

According to the resolution of the EPF committee, the EPF was supposed to contract
an external fund manager or managers to advise on possible investment options in the
market and monitor performance of the market.

Contrary to the resolution, MSD had not appointed an External Fund Manager
and the Fund was being managed by an Engineer who had no formal training in
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investment portfolio management. Consequently, despite the EPF being permitted
to invest in various asset classes such as equities, Government securities (Treasury
bills and bonds), corporate bonds, real estate and collective investment schemes
, the EPF concentrated on cash and cash equivalents alone such as fixed deposit bank
interest. Therefore, there is a risk that the time value of the funds was not adequately
taken into consideration in the way the Fund was managed.

The EPF has both composite and investments bank accounts held with five (5)
commercial banks. Composite bank accounts are used as collection points for EPF
contributions while investments accounts are used as fixed deposits accounts.

A review of the account balances as of April 2012 revealed that the total balance
of the investments and composite accounts stood at US$8,989,048.66 which had
accumulated interest of US$140, 223.59.No proper reconciliation of the accounts was
done. (Appendix 3)

iv.  Operational Account was Non Functional.

After the management of the EPF Fund moved from CEP to MSD in March 2011, the
operations account held at ZANACO was suspended. However, as of December 2012
the account was not operational and consequently, activities such as sensitisation of
mines on the need to contribute to the EPF have not been carried out.

d) Lack of monitoring capacity by ZEMA and MSD

In order to build motoring and evaluation capacity in ZEMA and MSD, the Government through
CEP procured various monitoring equipment at a total cost of ZMW3,483,601 (Appendix 4)
which was aimed at helping the institutions establish certified laboratories and a monitoring
network countrywide covering both effluent and ambient monitoring.

However, the following were observed:

i.  Equipment costing ZMW27,611 delivered to ZEMA in 2009 had not been delivered to
MSD as of 315t December 2012. See table below:

Table 2: Equipment not delivered to MSD

Equipment not delivered to MSD

Name of equipment/ acersories Amount
qanip ZMW

Kayak sediment corer 2,858
laboratory screens 2,842
laboratory furnance 7,015
Oven for drying samples 5,058
Konimeters x2 2,605
Spare parts for PTEA- electrode set for Cd,Pb,Cu,Mn and mercury film
glassy carbon working electrodes,platinum counter electrode sets and
referenece electrode for mesuring chromium and mercury . 2,476
chrome film glassy carbon working electrodes,platinum counter
electrode sets and referenece electrode for mesuring iron, nickel and
cobalt 2,476
Spare part chamber muffle furnance consisting of element and electrode 1,140
spare kit for high temperature oven comprising, fan motor and elements 1,140
TOTAL 27,611

Source: ZEMA
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Despite the availability of the equipment, as of May 2013, the laboratory had not been
certified as it did not meet the criteria such as:

Qualified laboratory personnel,
Properly calibrated equipment,
Operational standards,

Testing procedures and methods,

The portable gas monitoring equipment and portable pH meter at ZEMA were not in
working condition. No air and water sampling, testing and analysis were carried out by
ZEMA

In the absence of properly equipped laboratories the results of their monitoring
activities may be rendered unreliable. Consequently, ZEMA and MSD relied on results
produced by the mining companies through bi-annual reports but such results could
not be verified.

7.2. Compliance with Environmental Regulations and Licencing Conditions by Mining
Companies

a) Air Pollution

Contrary to the provisions of the EPPCA No 12 of 1990, Air Pollution Control (Licensing and

Emissions Standards) Regulations 1996 (Statutory instrument No 141 of 1996) which stipulates,

among others, that:

Vi.

The holder of a licence shall submit monthly emission returns to ZEMA,

The maximum amount of sulphur dioxide (SO,) a mine is allowed to emit from the
smelter and convertors to the environment is1000mg/Nm?*

The maximum amount of dust a mine was allowed to emit from the smelter and
converters to the environment was 50mg/Nm?*

The maximum amount of Arsenic (As) a mine was allowed to emit to the environment
was 0.5mg/Nm?*

The maximum amount of copper content in the air a mine was allowed to emit to the
environment was 1.0mg/Nm?*

The maximum amount of lead (Pb) emission to the environment was set at 0.2 mg/
Nm?3;

The following were observed;

Failure to Produce Monthly Returns on Air Emissions to the Environment.

Two (2) out of the five (5) large scale mining companies selected, that had smelting
facilities, did not comply with the requirement to submit monthly returns on air emitted
into the environment for periods ranging from one (1) year to three (3) years as shown
in Table 4 below:
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Table 3: Mining facilities that emitting air to the environment without producing returns.

Monthly Returns not

Mi Faciliti
mes acuities Submitted

1. Chimney 1 January 2010 to December 2011.
January to June 2010
July to December 2011

1. Chambishi Copper|2. Anode Furnace

Smelter.
3. Slag Cleaning Furnace January to June 2010
July to December 2011
9. Horizontal Kiln January 2009 to December 2011
2. Ndola Lime 10. Vertical Kiln January 2009 to December 2011
11. Hydrator January 2009 to December 2011

Source: Bi annual reports submitted by Mining companies to ZEMA
ii.  Sulphur Dioxide(SO,) Emissions

The audit revealed that the average value for Sulphur Dioxide released to the
environment by four (4) out of the five (5) mining companies ranged from 358.6mg/
Nm?3 to 86,155mg/Nm?. Further analysis showed that the mining companies’ emissions
were above the ZEMA statutory limits. Eight (8) mine facilities emitted between one (1)
and thirty (30) times above the statutory limit out of the 36 months assessed. Mopani
Copper Mine emitted up to 155,769mg/Nm? which was 155% higher than the set limit.
(Appendix 5)

iii. Dust from Stack Emissions

The average amount of dust that was emitted by the five (5) mines at eleven (11) facilities
assessed was higher than the set limit ranging from 157.1mg/Nm3to 2,679.5mg/Nm?>.
The highest was recorded by Ndola Lime at 5,550mg/Nm3which was 111 times higher
than the statutory limit of 50mg/Nm? Further analysis conducted revealed that out
of the 36 months assessed, all the mines emitted dust which was higher than the set
limit for periods ranging from 4 to 28 months. The audit also revealed that Chambishi
Copper Smelter did not assess the dust parameter for chimney 1 contrary to the air
pollution regulations and licencing conditions set by ZEMA. (Appendix 6)

iv. Arsenic(As)

The audit revealed that the average content of arsenic released to the environment
ranged from 0.4mg/Nm? to 4.7mg/Nm?3. Generally, out of 36 months assessed, four(4)
out of five (5) mines released air high in arsenic for periods ranging from one (1) month
to twenty-eight (28) months at seven of the facilities. The highest was recorded by
Mopani Copper Mine at the converter slag-blow-stack with emissions up to 38.8mg/
Nm? which was 77.6 times higher than statutory limit of 0.5mg/Nm3. Ndola Lime and
Chambishi Copper smelter did not provide test result throughout the period under
review at three(3) and one (1) of their facilities respectively. (Appendix 7)

v. Copper (Cu)

While the requirement for copper content in the air emitted to the environment
was set at 1.0mg/Nm?, the average copper content in the mine emissions were high
ranging from 2.7 to 151.3mg/Nm?3The highest was recorded by Mopani Copper Mine
at 854.2mg/Nm3which was 854times higher than the set limit. Furthermore, the audit
revealed that out of 36 months assessed, the mine emissions were higher than set limit
for periods ranging from 9 months to 31 months. Ndola Lime and Chambishi Copper
Smelters did not completely provide returns for copper while the other mines did not
provide returns for some months from one (1) to three (3) years contrary to the air
pollution regulation.(Appendix 8)
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vi. Lead(Pb)

Analysis of data obtained from the bi annual reports revealed that the average value of
lead content in the emissions ranged from 0.3 to 23.4mg/Nm? Three(3) mines did not
comply with the set parameters, at six (6) of their facilities, for periods ranging from 5 to
31 months out of the 36 months assessed. Mopani Copper Mine emitted up to 75.9mg/
Nm3which was 379 times higher than the set limit of 0.2mg/Nm?3.Chambishi Copper
Smelter did not assess the lead parameter at Chimney 1, while Ndola Lime did not
assess all the three stacks, contrary to the regulations.(Appendix 9)

vii. Weaknesses in the Developmental Agreements

On 31st March 2000, Government signed a developmental agreement with Mopani
Copper Mine Plc under which the company took control of the Mopani Mine in Mufulira.
The agreement provided for the following, among others:

Text box1: Extracts of the Developmental Agreement

The MCM:

1)  Will negotiate in good faith with GRZ with a view of agreeing within six months of finalisation of the
baseline environmental study (or such longer periods as the parties may agree) the detailed terms and
condition of the Environmental plan.

2)  Shall comply with and implement the environmental plan in accordance with the time tables contained
therein and good mining practices and, without prejudice to the time table, the company shall achieve the
objectives specified in the Environmental Plan no later than the last date specified therein for achievement.

3) Save as provided in clause 12.4 , GRZ hereby confirms that for the stability period it will not take any
action and will procure no action is taken by any of its ministries, departments or agencies over which it
has operational control acting on its behalf) under or in enforcing any applicable laws with the intent of :

e  Securing the company’s earlier compliance with environmental laws other than that envisaged
by the timetable and conditions set in the environmental plan.

e  Requiring the company to clean up and/or remove any stock of pollutants and/or remedy any
other condition which was pre-existing as at the date of this agreement(other than in respect of
areas of land or of water bodies identified by the company pursuant to clause 12.19(b)(ii)

e Imposing fines or penalties upon the company payable under the environmental laws (or
enacting new fines and penalties there under) which are the payable respect of the company’s
non-compliance with the such environmental laws and where the environmental plan provides
for the remedy of the same in accordance with a specified timetable and the company is in
material compliance with that timetable.

e Imposing fines or penalties upon the company’s breach of environmental laws in the case of
penalties charged in respect of the emission of sulphur dioxide arising from the ongoing
operation of the Mufulira smelter provided that the company remains in compliance with the
measures and in material compliance with the timetables for implementing those measures set
out in the environmental plan to reduce such omissions and as appropriate, for the construction
of a new acid plant as set out in the environmental plan or,

4) Effecting any changes thereto or enacting new legislation and regulation or repealing existing laws or
regulations which would prevent the company complying with environmental plan and time tables for
contained therein without making provisions for the company to be exempted there from or material
alter or affect the scope, enforcement or application of environmental laws regarding the establishment,
maintenance or operation of the environmental protection fund.

Source: Developmental Agreement

In pursuance of the terms of the agreement above, MCM developed a plan as detailed
below, in order to bring the smelter into compliance with the existing environmental
legislations.

n Management of Environmental Degradation Caused by Mining Activities in Zambia.



Text box 2: Extracts of the Environmental Management Plan

Phase One
Installation of the ISA Furnace to replace the existing electric furnace used for primary smelting
Installation of the acid plant for treatment of the ISA smelt furnace off gasses, and
Refurbishment and upgrade of the materials handling facilities
Phase Two
Installation of the two new anode furnaces and
Installation of twin new copper anode casting wheels
Phase Three
i. Installation of two new bigger 15 X 35 converters, refurbishing one existing converter and installations of
water cooled hoods and off gas handling facilities, and
ii. Installation of a second new acid plant with gas cleaning and cooling plant and associated equipment for the
treatment of the converter off gas

Source: Smelter Upgrade Environmental Project Brief - MCM

In this respect, in their decision letter dated 7" December 2004, ZEMA approved the plan and
MCM was required to implement the following:

Text box 3: Extracts of ZEMA Decision Letter Issued to MCM

i. Toimplement all the proposed mitigation measures provided in the project brief
ii. To obtain a licence to emit air pollutants from the acid plant.

iii. Tomeetthelong term emission limit as stipulated in the third schedule (Regulation 4) of SI 141 of 1996
by June 2015 emissions from either the electric furnace stacks and/ or acid plant.

iv. To conduct emission monitoring on a monthly basis for every point.
v.  Dilution of flue gases to achieve long term emission limits shall not be allowed and is punishable.

vi. Mopani Copper Mine shall capture 55- 59% of the total sulphur dioxide generated at the 64% matte
grader by December 2006.

vii. MCM shall by December 2008 implement measures to capture the sulphur dioxide emissions from
the converters. Detailed studies shall be conducted and approved by Mine Safety Department and
Environmental Council of Zambia before the project is implement.

viii. Compliance with environmental standards and/or specific limits of particular pollutants is the
responsibility of the developer. Thus, compliance with ECZ recommended measures does not absolve
the developer from responsibility if such measures do not achieve compliance with environmental
control standards.

ix. This approval does not exempt the developer from obtaining any other relevant authorisation.
x.  This decision letter does not exempt Mopani Copper Mine Plc from obtaining any other relevant

authorisations and that permission can be withdrawn without notice should the developer fail to
comply with laid down conditions.

Source: Decision Letter dated 7th December 2004
However, the following were observed:
® Total sulphur capture of 55- 59% has not been met:

Contrary to the agreement, MCM did not meet the 55 - 59% benchmark of the total
sulphur dioxide emitted to the environment.

In this respect, in thirty (30) out of thirty-six (36) months assessed, the sulphur dioxide
captured was below 55% as shown in the table below:
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TABLE 4: Sulphur Dioxide Capture

Year Month Total Sulphur dioxide Capture Remark
(%)
2009 January 49.62 Below range
February 51.98 Below range
March 54 Below range
April 50.58 Below range
May 50.99 Below range
June 48.62 Below range
July 50 Below range
August 47 Below range
September 48 Below range
October 48 Below range
November 45 Below range
December 47 Below range
2010 January 50 Below range
February 46 Below range
March 52 Below range
April 46 Below range
May - No results
June 57 W ithin range
July 52 Below range
August 49 Below range
September 50 Below range
October 54 Below range
November 54 Below range
December 50 Below range
2011 January 51 Below range
February 54 Below range
March 49 Below range
April 50 Below range
May 59 Within range
June 66 Above range
July 51 Below range
August 52 Below range
September 58 Within range
October 57 W ithin range
November 51 Below range
December 53 Below range

Source: Bi Annual Reports from Mopani.
® Maeasures to capture the sulphur dioxide from the converter not implemented

Although the agreement required MCM to put in place measures to capture the sulphur
dioxide from the converters by December 2008, the company did not implement the
decision. As of May 2013, MCM had embarked on installing new converters. However,
the converters were emitting sulphur dioxide, in the range, of 15,243 and 621,879 mg/
Nm? per month compared to the statutory limit of 1,000 mg/Nm?. (Appendix 5).

Failure by MCM to implement the measures in the agreement has impacted negatively
on the communities in close proximity to the mine. In particular, the community most
affected is Kankoyo residential area which stretches, in a circular manner, from the
eastern through to southern and western side of the plant. Some houses are less than
500m from the plant site fence.

In addition, a study carried out by Copperbelt Environmental Project (CEMP Il) in 2005
revealed that the children in Mufulira (Kankoyo township) had higher respiratory
infections, high lead and cadmium concentration in blood than those in Kitwe. Since the
economic condition of Mufulira and Kitwe were similar, the study attributed the results
to air pollution in Mufulira.
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® Failure by ZEMA to Enforce the Agreement

Although MCM failed to meet its obligations under the agreement, in particular, to
capture 55 — 59% of sulphur dioxide emissions by December 2006 and to put in place
measures to capture the sulphur dioxide emissions from the converters by December
2008, ZEMA was unable to take any action against the company as clause 12.4 of the
Developmental Agreement virtually gave the company immunity against any punitive
measures by Government and any of its agencies during the stability period which ends
in June 2015.

b) Surface Water Pollution

In order to assess the quality of water that the mines released to the environment after mining
operations, twenty-eight (28) facilities in fifteen (15) large scale mining companies were
selected based on the risk of pollution to the environment. (Appendix 1)

According to the licensing conditions issued by ZEMA and Section (7) of the Water Pollution
Control (Waste Water and Effluent) Regulation 1993:

i. The holder of a licence shall submit a record of all its licensed activities,

ii. The waste water or effluent released to the environmental should have a pH value of 6 to
9,

iii. Waste water or effluent released to the aquatic environmental should not have total
suspended solids exceeding 100mg/litre

iv. Total Dissolved Solids must not exceed 3000mg/litre and must not adversely affect surface
water.

v. The sulphate burden in the waste water or effluent released to the aquatic environmental
must be reduced to 1500mg/I.

vi. Copper compounds (TCu) should not exceed 1.5mg/L.

vii. Total cobalt compounds in effluents discharged not to exceed 1.0mg/litre
viii. Maximum limit of 1.0mg/Litre of total manganese (TMn)

ix. Maximum contents of iron shall be 2.0mg/L

Examinations of bi-annual reports and other records submitted by mining companies to
ZEMA, correspondence files between ZEMA and the mines, compliance monitoring reports
and physical inspections conducted at the facilities revealed that mining companies released
waste water and effluent to the environment with physical and chemical parameters above
and/or outside the minimum limits set by ZEMA as follows:

i.  Submission of Waste Water Discharge Returns To ZEMA

There were ten (10) mines out of sixteen (16), representing 62.5% which did not
submit bi annual reports to ZEMA on twenty-two (22) facilities under their control that
discharged waste water and effluents into the environment. (Appendix10)

ii. pHValue.

Bwana Mkubwa Mine and Maamba Collieries released water to the environment which
was acidic with pH Values ranging from 3 to 4.

iii. Total Suspended Solids (TSS).

There were four(4) mines namely Non Ferrous Copper Mine, Mopani Copper Mine-
Mufulira, Konkola Copper Mine Nchanga and Konkola IBU that continued after
the privatisation of the mines to release water to the environment which was up to
48,069mg/l or 480% higher than the ZEMA authorised limit of 100mg/l. (Appendix 11)
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Sediments released in Nchanga and eventually Sediments from Muntimpa TSF reporting into Muntimpa
Mushishima stream at Pollution Control Dam (PCD) by stream

KCM Nchanga Division
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Solids reporting into Mushishima stream Sendiments on the embarkments of the  stream formerly
known as Hippo pool

iv. Total Dissolved Solids (TDS).

There were two (2) mines that discharged waste water from three facilities to the
aquatic environment that had total dissolved solids in excess of the authorised limit of
3,000mg/l. KCM Nchanga division, released waste water from Muntimpa Tailing Dump
spillway that had a TDS content of up to 5,411mg/I. (Chart 1).

Itwas also observed that there were no test results for water released to the environment
for the period from August to October 2009 and January 2011 to December 2011 for
Non Ferrous Copper Africa Mining Plc (NFCA) while KCM had no test results for the
period July 2009 to December 2009 contrary to the licences conditions issued by ZEMA
that required that average monthly test results be sent to ZEMA in a bi-annual report.
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Chart 1.
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* Other Mines not appearing were all below the statutory limits

Sulphates.

KCM Nchanga division discharged effluents with sulphates (SO,) contents of up to
3,270mg/l which was above the statutory limits of 1,500mg/I. There were no test results
for PCD and Muntimpa spillways for the period from July 2009 to December 2010.

It was also observed that Chambishi Copper Mine discharged effluents with high
sulphatesin 2011 of up to 2,189mg/l while there were no test results for the months of
June to November 2010 and June, August and September 2011 (Chart 2)

Chart 2.
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Source: Bi Annual Reports
* Other Mines not appearing were all below the statutory limits.
** Between January and June 2009,Chambishi Copper Mine was still under Development.
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Vi.

vii.

viii.

Total Copper (TCu).

Seven(7) mines discharged waste water to the environment which had TCu content
above the statutory limit of 1.5mg/l at fourteen (14)discharge facilities for periods
ranging from three (3) to twenty-four (24) months out of the thirty-six (36)months
assessed. The discharge of waste water above the statutory limits ranged from 1.6mg/L
to 787mg/L of Total Copper(TCu) compounds with KCM - Pollution Control Dam (PCD)
recording the highest pollutants in their discharged water; while four (4) mines did not
submit test results for nine (9) licensed discharge facilities.(Appendix 12)

Total Cobalt (TCo).

Five (5) mines namely Chambishi Metals, Non Ferrous Copper Mine, KCM Konkola, KCM
Nchanga and MCM Mufulira mines released effluents to the aquatic environment at
ten(10) licenced discharge points that had higher TCo content than the set limits by
up to twenty-three (23) times. The highest recorded numbers above limit was 311mg/
litre by KCM Nchanga open pit which decants into the Nchanga stream. (Appendix 13)

Total Manganese (TMn)

Four (4) mines namely Non Ferrous Copper Mine, KCM Nchanga and MCM Mufulira
and MCM Nkana released effluents above the set limit of 1.0mg/I at ten (10) licensed
discharge points with maximum TMn contents ranging from 4.0mg/litre to 201.1mg/
litre. (Appendix 14)

Total Iron (TFe)

Four (4) mines namely KCM Nchanga, KCM Konkola, MCM Mufulira and MCM Nkana
SBU released effluent with TFe content above the authorised limit 2.0mg/I to the
aquatic environment at seven (7) discharge points with maximum values ranging from
6.3mg/I to 6,752mg/I| .(Appendix15)

c¢) Ground Water Pollution

In order to assess the quality of ground water, bi annual reports submitted by mines to
ZEMA were scrutinised. A sample of four (4) mines with seven(7) facilities were analysed as
showninTable.5 below:

Table 5:Facilities Assessed for Ground Water Pollution

Name of Mine Name of Facility

1. Chambishi Copper Smelter 1. Sulphuric Acid Storage Facility.

2. Konkola Copper Mine - Nkana 2. Acid Loading Bay.

3. Mopani Copper Mine Mufulira- 3. Concentrate smelter shed borehole no. 9
4. Acid Loading Bay.
5. Borehole No. 18 between take house 5 and

refinery change house.
4. Mopani Copper Mine Nkana - 6. Old CVW.

Cobalt Plant — Deep.
8. Cobalt Plant —Shallow.

Source: ZEMA

Management of Environmental Degradation Caused by Mining Activities in Zambia.



Failure to provide Test Results

Chambishi Copper Smelter did not submit bi-annual reports, Konkola Copper Mine -
Nkana and Mopani Mufulira provided annual and quarterly test results respectively
instead of monthly averages while some test results for other months were not
provided as shown in the table below.

Table 6: Mines that did not provide Monthly Test Results

Name of mine Name of facility Period

1. Chambishi Copper | Sulphuric Acid Storage Facility July 2009 to December
Smelter 2011.

2. Konkola Copper | Acid Loading Bay Annual averages
Mine-Nkana provided instead of the

monthly averages.

3. Mopani Copper | Concentrate Smelter Shed borehole no. 9 Quarterly averages

Mine Mufulira- both deep and shallow provided instead of the

monthly averages.

Source: Bi annual reports
pH Value

Water from Mopani Copper Mine sipping into ground water at two (2) of its facilities
namely Old CVW, Cobalt plant both shallow and deep aquifer was highly acidic with an
average pH Value of 3.4 to 5.0. There were no test results for Chambishi Copper Smelter
while the quarterly averages as opposed to monthly averages were provided for MCM
Mufulira concentrate shed. (Appendix 16)

Total Suspended Solids (TSS).

Suspended solids at borehole No.18 of the Mopani Copper Mine-Mufulira were up to
10,563mg/l which was higher than the authorised level of 100mg/l. Mopani Copper
Mine-Nkana did not provide test results for all the three facilities for suspended
solids. In addition, there were no test results for Chambishi Copper Smelter while the
quarterly averages as opposed to monthly averages were provided for MCM Mufulira
concentrate shed. (Appendix17)

Total Dissolved Solids (TDS).

MCM Mufulira was compliant at both facilities while MCM Nkana was not compliant
for some months with total dissolved solids recorded of up to 11,063mg/I high while
some months had no test results. Furthermore, there were no test results for Chambishi
Copper Smelter while the quarterly averages as opposed to monthly averages were
provided for MCM Mufulira concentrate shed. (Appendix 18)

Sulphates.

The borehole test results for MCM Mufulira were compliant to the statutory limit while
there was no evidence of testing at MCM Nkana and Chambishi Copper smelter as no
test results were availed for audit. (Appendix 19)
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vi. Total Copper (TCu).

Borehole test results at five (5) discharge facilities at both MCM Mufulira and Nkana
sites were higher that the set limit of 1.5mg/l. The highest was 118mg/l which was 118
times higher than the limit. There were no test results for Chambishi Copper Smelter
while the quarterly averages as opposed to monthly averages were provided for MCM
Mufulira concentrate shed. (Appendix 20)

vii. Total Cobalt (TCo).

MCM Nkana mines boreholes test results for the cobalt plant were up to 4,200mg/I for
the deep aquifer and 2,781 mg/I of the shallow aquifer as compared to the authorised
limit of 1.0mg/l. There were no test results for Chambishi Copper Smelter while the
quarterly averages as opposed to monthly averages were provided for MCM Mufulira
concentrate shed.(Appendix 21)

viii. Total Manganese (TMn)

MCM Mufulira and MCM Nkana borehole test results were above the set limit at all the
five (5) facilities with a record high of up to 235mg/I contrary to the set regulations.
There were no test results for Chambishi Copper Smelter while the quarterly averages
as opposed to monthly averages were provided for MCM Mufulira concentrate shed.
(Appendix 22)

ix. Total Iron (TFe)

MCM Mufulira and MCM Nkana borehole test results were above the set limit at four
(4) of its facilities with the maximum values ranging from 28.9 to 214 mg/| compared
to the authorised limit of 2.0mg/I. There were no test results for Chambishi Copper
Smelter while the quarterly averages as opposed to monthly averages were provided
for MCM Mufulira concentrate shed.(Appendix23)

There was no baseline data for the boreholes submitted by ZEMA for audit scrutiny.
d) Management of Dump Sites

Licensing conditions and Statutory Instrument No. 29 of 1997 - The Mines and Minerals
(Environmental Regulations) of 1997 stipulate that:

i.  All tailings dams and dumps should be secured and access restricted to authorised
personnel only.

ii. TSF should have warning and safety signs displayed at appropriate places.

iii.  Disposal of waste other than tailings material at TSF is prohibited except with the
written consent of the Zambia Environmental Management Agency (ZEMA)

iv.  The licensing conditions require that the dams/dumps are managed in such a way as
to; ensure its stability and minimise accidents and other risks to other adjacent land
uses; avoid polluting surrounding areas including surface and ground water bodies;
and prevent soil erosion and encourage re-vegetation. In addition, the conditions
state that the developers of the mines should ensure that they conduct progressive
rehabilitation activities throughout the license period

v. Licensing conditions state that no residential areas should be within 500 metres from
the dam/dump.

vi.  All information relating to the operation and management of the tailings dam/dump
including results of monitoring activities, quantities and characteristics of waste
disposed of and the general operation of the site should be documented, maintained
and submitted in two bi-annual six monthly reports.
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Vii.

viii.

Hazardous waste should be handled safely to avoid emergencies such as poisoning,
fire, explosion, spills etc

Mines should maintain periodic inspection records

Contrary to the above, the following were observed:

Tailings Storage Facility(TSF) (Appendix 24)

® Unrestricted Access

Out of a total of nineteen (19) tailings facilities inspected, ten (10) facilities namely
Musi, Lubengele, Muntimpa, Chibuluma South, Chibuluma TD 1,Chibuluma TD 2,
NFCA TD 6,Luano,Musakashi and Chambishi Metals tailings storage facilities had
unrestricted access. In some instances, illegal miners were seen on site while in
other instances, community members were seen bathing, playing and fishing in
the dump/dam sites. (See pictures below)

Wz{zz_:;a.t, O P

Woman seen washing clothes in the Lubengele Teenagers playing on the Lubengele Tailings Dam-
Tailings Dam- KCM Konkola KCM Konkola

No Hazardous Warning and Safety Signs

Out of nineteen (19)facilities, thirteen (13) facilities namely Bwana Mkubwa TD
5A, TD 5B and TD 4;Musi; Lubengele; Kansanshi sulphide and oxide, Muntimpa;
Chibuluma South; Chibuluma TD 1;Chibuluma TD 2; NFCA TD6,Luano and
Musakashi TSF had no warning and safety signs displayed.

Progressive Re-vegetation

Out of six (6) TSFs visited, three (3)facilities namely NFCA TD6,Luano and Bwana
Mkubwa TD 5A and 5B drainages were overgrown with grass.

It was also observed that while all the mines had started carrying out progressive
re-vegetation of the TSF, fourteen (14) facilities had sparsely vegetated and bare
sections of the embankments and top beaches. As a result of the sparsely vegetated
and bare sections of the embankments and top beaches, there was evidence of
erosion gullies and wind-blown dust from the bare tailings surfaces.

Sparsely vegetated embarkments of Mutimpa Tailings Facility- KCM Nchanga exposing loose particles
that can easily be blown by wind.
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Sparsely vegetated embarkments of Chibuluma South Tailings Storage
Facility exposing loose patrticles that can easily be blown by wind
oreroded by rain water into the environment.

® Pollution of Surface Water Bodies

Four (4) TSFs namely; KCM - Lubengele, Muntimpa TD, Chibuluma South and NFCA
TD 6 showed pollution of surface water bodies in terms of Total Suspended Solids
and in some instances Total Iron, Total Cobalt, Total Copper and Total Manganese.
Lumwana Plc released water to the environment without ZEMA license between
April 2009 and April 2010.

® Pollution of Underground Water Bodies

Four (4) TSFs namely; Bwana Mkubwa TD 5A, 5B and 4,KCM - Lubengele and
Muntimpa TD showed evidence of pollution of underground water bodies with
respect to Total Suspended Solids and in some instances Total Iron, Total Cobalt,
Total Copper and Total Manganese.

® Proximity of Residential Areas To The Dams/Dumps

Two (2) TSFs namely Chibuluma South Tailings dump and NFCA Luano TD were less
than 500 metres from the nearest settlements; and the communities were growing
vegetables on the toe of the Luano TD.

® Submission of Bi annual and Statutory Dump Reports

Luanshya Copper Mine did not submit bi annual reports in the period 2009 - 2011.
There were also no statutory dump reports for Copper Tailing dump site under
Barrick Lumwana Plc contrary to the regulations.

ii. Slag Dumps (Appendix 25)
® Restricted Access

MCM slag dump No.1, L.C.M - old and new slag dumps, KCM unlicensed slag dump
and dump No 67, Nkana slag dump-Chambishi Metals Mine had unrestricted
access.
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(See picture/s below)

Dug-out holes created by illegal miners on Nkana slag
dump owned by Chambishi Metals mine

lllegal miners on old slag dump at LCM

® Lack of Warning And Safety SignsMCM slag dump Nos. 1 and 2, LCM - old and
new slag dumps, KCMunlicensed slag dump and slag dump No.67, Nkana slag
dump-Chambishi Metals Mine had no warning and safety signs displayed.

® Pollution of Surface and Underground Water Bodies

Seepage of water at the toe of the new slag dump No.25 for KCM mine and borehole
results for MCM slag dump Nos. 1 and 2 were not tested for potential pollutants
and that runoff water had the potential to carry with it slag particles from the dump
into the Chingola stream and subsequently the Kafue River.

® Proximity of Residential Areas to the Dumps
Roan Township was within 200 metres from the L.C.M old and new slag dumps.
® Submission of Bi annual and Statutory Dump Reports

Luanshya Copper Mine Plc. did not submit bi annual reports in the period under
review while Chambishi Metals, Chambishi Copper Smelter and KCM unlicensed
dump had no statutory dump reports from an independent competent person
contrary to the environmental regulations.

Overburden/ Waste Rocks Dumps (Appendix 26 and 27)
® Restricted Access

Out of a total of eighteen (18) dumps inspected, thirteen (13) facilities namely;South
and Southwest waste rock dumps No. 18 and 14respectively - L.C.M, Waste rock
dump No. 5,17, 18 and 20 and OB 1 and 2 - NFCA, OB 1, 2, 22, 23- KCM Nchanga,
Chibuluma Mine OB had unrestricted access. lllegal miners were also seen on site.
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IIeaI miners seen ferryng waste rock — LCM
® Lack of Warning and Safety Signs

Out of nineteen (19), eleven (11) facilities namely South and southwest waste rock
dumps No. 18 and 14 respectively — L.C.M, Waste rock dump No 5, 17, 18 and 20
and OB 1and 2 - NFCA, OB 1, 2, 22, 23 - KCM Nchanga, Chibuluma mine OB had no
warning and safety signs displayed.

® Disposal of Waste other than Waste Rock or Overburden Material

The dump site in Mopani Nkana was used asan illegal dump site for industrial waste
without authorization from ZEMA.

® Progressive Re-vegetation

While most mines had started carrying out progressive re-vegetation of waste rock
and overburden dumps, fourteen (14) facilities had sparsely vegetated and bare
sections of slopes. As a result of the sparsely vegetated and bare sections of the
slopes, there was evidence of erosion gullies and wind-blown dust from the bare
slopes.

b= . ¥ i e
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Erosion gullies — OB dump- KCM Nchanga  Un - vegetated dump — Kahsanshi Mine

® Pollution of Surface Water Bodies

There were thirteen (13) facilities namely OB 1,2, 22,23 under KCM, Izuma A and B
under Maamba Collieries and waste rock dump No.18 under NFCA which indicated
pollution of surface water bodies in terms of Total Suspended Solids.
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® Proximity of Residential Areas to the Dumps

Dumps namely MCM waste rock dumps Nos. 13 and 17, OB 23 — KCM, South waste
rock dump No. 18 and South west rock dumps No 14 - LCM and lIzuma B dump
- Maamba Collieries which were located less than 500 metres from the nearest
settlements.

® Submission of Bi annual and Statutory Dump Reports

Luanshya Copper Mine Plc did not submit bi annual reports in the period under
review. It was also observed that Barrick Lumwana Mining Company did not
submit Statutory Dump reports for its uranium stock pile, Mulundwe waste rock
and overburden dumps while KCM did not submit Statutory Dump reports for
waste rock dumps A and B contrary to the environmental regulations.

e) Used Oil Storage Facilities (Appendix 28)

All hazardous waste including used oil should be stored in an area with restricted access to
unauthorized personnel, a bunded and impermeable floor and adequate ventilation to avoid
build-up of hazardous fumes.

A review of compliance monitoring reports and the physical inspections carried out revealed
that except for Maamba Collieries Limited light vehicle workshop, all the sixteen (16) mining
sites visited had adequate bunded and impermeable floors and the storage facilities had
adequate ventilation to avoid build-up of fumes.

It was however observed that Konkola Copper Mine — Nchanga SBU, Chibuluma South Copper
Mine, Ndola Lime Company Ltd, Maamba Collieries Plc and Chambishi Copper Smelter oil
storage facilities had not restricted access to the facilities.

Oil storage facility well ventilated, restricted
with adequate Safety and warning signs —
MCM Mufulira

A 174, " ]
™~ NG 3 - 1 .. e o
g e o it

Unrestricted access-Maamba Collieries Plc Unrestricted access — Ndola Lime
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A review of compliance monitoring reports and a physical inspection revealed that Chambishi
Copper Smelter, Maamba Collieries Plc. and Konkola Nchanga had no warning signs.

KCM Nchanga - inadequate hazardous signage

It was also observed that storage facilities for Chambishi Copper Smelter, Ndola Lime Co. Ltd,
Chambishi Metals Plc., Luanshya Copper Mine, Maamba Collieries Ltd, Kansanshi, Chibuluma,
Mopani Nkana Mine, Mopani Copper Mine - Mufulira and KCM - Nkana had oil spillages in or
around their oil storage facilities. Chibuluma Mine storage facility had a wash bay nearby and
the silt from the wash bay was mixing with the oil spills around the storage facility and ended
up in unlined drainages and the environment outside the mining area. See pictures below.

3

Spilled oil comingling with water from the Mine Oil Contaminated silts in the drainage from wash
wash bay and eventually to the environment bay -Chibuluma Mining Plc
-Chibuluma Mining Plc
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All the mining facilities visited with the exception of Luanshya Copper Mine Plc, had fire
fighting equipment. It was also observed that KCM- Nchanga, Lumwana Mining Co, Chambishi
Copper Smelter and Chibuluma Mine had no first aid kits on site contrary to the provisions of
regulations. It was further observed that Maamba Collieries Plc. had an empty first aid box. See
picture below.

Empty first aid kit-Maamba Collieries Plc

The Chambishi Copper Smelter, Chibuluma, Chambishi Metals, Maamba Collieries Plc. Ndola
Lime Co Ltd. Kansanshi, KCM Konkola, KCM - Nkana, KCM - Nchanga and Mopani - Nkana had
no periodic inspection records on site contrary to the licensing conditions.
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8. CONCLUSION

Mining is an important economic activity in Zambia. However, despite the numerous benefits
derived from mining, with it also come serious environmental consequences such as air, land and
water pollution both from surface water bodies and underground aquifers. The other environmental
consequences arise from windblown dust and landslides due to instability of tailings, slag and
overburden dumps. If not adequately managed, environmental damage has dire effects on not only
the economy but the citizenry as well. Our audit findings presented above give us reasons to draw the
following conclusions:

The goal and overall objective of Government on environment and natural resources as set out in
the National Policy on Environment of supporting Governments developmental priority of improving
the quality of life of the people of Zambia through protection and management of the environment
and natural resources in its entirety, balancing the needs for social and economic development and
environmental integrity to the maximum extent possible, while keeping adverse activities to the
minimum is not being achieved.

8.1. Mining Companies are Polluting The Environment In Terms Of Air, Surface And Ground
Water, And Land.

a) Air pollution

Mining companies are not following the laid down laws and regulation set by Government
with the aim of minimizing air pollution to the environment. For instance mining companies
have not systematically produced test results on air emitted to the environment and submitted
the statutory reports inform of bi annual reports to the regulatory authorities. In addition, air
released to the environment was up to 155% higher than ZEMA minimum standards in terms
of Sulphur dioxide emissions. Dust, copper, arsenic and lead emissions to the environment
were higher than the standards prescribed by ZEMA.

b) Surface and Ground Water Pollution

Surface water bodies are also being polluted. For instance, waste water released to the
environment was polluted in that the pH value of water released was outside the parameters
set by government of 6 to 7 to as low as 3 to 4. In addition, total suspended solids, dissolved
solids, sulphates and chemical contents such as Total Copper, Total Cobalt, Total Manganese
and Total Iron were higher than minimum standards set by ZEMA. Five(5) mines did not submit
the test results/biannual reports for some periods contrary to environmental laws.

c¢) Management of Dumps/Dams
i. Failure to Subject the Dumps to Assessments by a Competent Independent Person.

Contrary to the section 17(1)(a) to (e) of the mines and minerals (environmental)
regulations, 1997 that require that the developer shall obtain a report from an
independent competent person(s) on each active dump stating the condition of the
of the ground between a dump and all surface intersections of vertical planes drawn
from the boundaries of any mine workings less than one hundred metres from the
nearest edge of the dump; every matter which may affect the security or safety of
the dump, ground or mine workings; any significant impact on the environment not
originally predicted; and the progress made in implementing the environmental impact
statement. The audit revealed that some mining companies did not subject the dumps
to independent assessments.
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As a result there is no guarantee that the dumps in question are safe
ii. Restricted Access

Some mines have not effectively restricted access to tailings, slag, waste rock and
overburden dumps. This has had the direct impact of increasing illegal mining activities
which has in some cases lead to death. Furthermore, illegal mining on dumps undermines
the stability of dumps thus posing the risk of landslides and in turn polluting adjacent
land. The unstabilised surfaces or embankments of the dumps also pose a risk of soil
erosion from runoff rain water or windblown erosion. The eroded materials end up
polluting the aquatic and other surrounding environment.

iii. Lack of Warning and Safety Signs

Mining companies have not placed warning and safety signs on the dumps thus exposing
the general public to potentially risky situations especially that some dumps are very
close to the communities.

iv. Failure to Carry out Progressive Re-Vegetation of The Wastes Dumps.

While some mines have started to carry out progressive re-vegetation of the dumps,
other mines have not re-vegetated the embankments and top beaches of the dumps. As
a result, the waste is blown off by wind to surrounding environments. In some cases the
unvegetated embankments have suffered water erosions which have resulted in the silts
being discharged into the surrounding environments.

d) Used Oil Storage Facilities

Mining companies are not following the laid down licencing conditions for storing and
maintaining the used oil storage facilities. Six (6) mining companies did not adequately restrict
access to the storage facility, three (3) mines did not mount warning and safety signs, ten
(10) mines had oil spillages in or around their storage facilities resulting dangerous slippery
surfaces. In addition, one (1) mine had no fire fighting equipment in the oil storage facility
while four (4) mines had no first aid kits contrary to the licencing conditions. It was also noted
that while it was a requirement by ZEMA that oil storage facilities are inspected periodically to
avoid polluting the environment and hazards and inspection results recorded in a book to be
kept at the storage facility, ten (10) mining companies had no inspection records on the used
oil storage sites contrary to the regulations.

The risks associated with human and other species exposure to hash organic and chemical
content are as follows:

i. pH (Potential Hydrogen) - Low pH in water bodies means that the water is highly
acidic and this presents several risks, some of which are death of aquatic species such as
fish, tadpoles and crayfish. Plants and animals are also harmed when exposed to acidic
environments.

ii. TDS (Total Dissolved Solids) - A high concentration of TDS is an indicator that harmful
contaminants, such as iron, manganese, sulphate, bromide and arsenic, are present in
the water. Some of the diseases that may result as a result of high exposure to the above
minerals include cancer, lung disease and body poisoning.

iii. TSS (Total Suspended Solids) — High concentrations of suspended solids can lower
water quality by absorbing light. Waters then become warmer and lessen the ability of
the water to hold oxygen necessary for aquatic life. Because aquatic plants also receive
less light, photosynthesis decreases and less oxygen is produced. The combination of
warmer water, less light and less oxygen makes it impossible for some forms of life to
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exist. Suspended solids affect life in other ways. They can clog fish gills, reduce growth
rates, decrease resistance to disease, and prevent egg and larval development. Particles
that settle out can smother fish eggs and those of aquatic insects, as well as suffocate
newly-hatched larvae. The material that settles also fills the spaces between rocks and
makes these microhabitats unsuitable for various aquatic insects, such as mayfly nymphs,
stonefly nymphs and caddis fly larva.

iv. SO,(Sulphates) Health concerns regarding sulphate in drinking water have been raised
because of reports of diarrhoea associated with the ingestion of water containing high
levels of sulphates. Particularly vulnerable to the ingestion of high levels of sulphates are
infants and children.

v. TCu (Total Copper) Too much copper can be toxic. One can get too much copper from
dietary supplements, from drinking contaminated water, and from exposure to fungicides
that contain copper sulphate. Excess copper in the liver can overflow and build up in the
kidneys, brain, and eyes. This excess copper can kill liver cells and cause neurological
damage. Excess copper can also interfere with how the human body absorbs zinc and
iron.

vi. TC (Total Cobalt) Excess cobalt consumption through contaminated drinking water for
humans can have dire effects. When too much cobalt is taken into a human body, harmful
health effects can occur. Serious effects on the lungs, including asthma, pneumonia, and
wheezing and skin rashes have been reported in people exposed to higher levels of
cobalt. Some cancers are also reportedly caused by exposure to cobalt.

vii. TMn The high toxicity of manganese is well documented to have caused diseases such
as Parkinson’s and Wilson’s diseases.

viii. TFe(lron) Despite being an essential elementin human nutrition, excessive consumption
of iron plays a role in degenerative brain diseases, such as Parkinson’s and Alzheimer’s
disease. Iron compounds such as FeCl, and FeSO,can form in water and may have
negative impact upon health than iron does by itself. Healthy people are rarely affected
by iron overdose although the risks are increased with excessive supplementation and
drinking water exceptionally high in iron.

From the problems identified above, it is clear that the minimum standards that Government
has put in place to safeguard the environment are not being strictly adhered to by the mining
companies. This means therefore, that the Government’s goal of protecting and managing the
environment and natural resources in its entirety, balancing the needs for social and economic
development and environmental integrity to the maximum extent possible, while keeping
adverse activities to the minimum? is not being achieved. Failure to meet the goals set means that
environmental protection and management is ineffective.

8.2. Measures that Government has put in place to ensure that the environmental degradations
caused by mining activities are adequately managed are not working effectively and
efficiently.

a) Failure to review the implementation of the National Policy on Environment

Although there was no separate policy to deal with environmental issues associated with
mining companies, there is a Comprehensive National Policy on the Environment issued in
November 2007 that has addressed and domesticated a number of regional and international
protocols, treaties or conventions that Zambia has signed and ratified that deal with air, water
and land pollution.

1 Environmental Protection Policy 2007
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b)

<)

d)

The policy has also included protocols on how to manage toxic substances. Despite the
National Policy on Environment being in place, the audit has revealed that since its launch in
2007 about six (6) years ago, the policy have not been reviewed to ascertain its suitability in
implementation of environmental protection and control.

A review of responses to the questionnaire sent to ZEMA revealed that some of the provisions
and obligations under some of the international protocols that have been domesticated into
the policy demand costly technology and other technical resources which are still a challenge.

The risk of not reviewing the policy to ascertain its suitability in the implementation of the
environmental directives renders the policy to be a mere statement of intent.

Failure to Regulate and Enforce the Law.

The goal and overall objective of Government on environment and natural resources of
supporting Government's developmental priority of improving the quality of life of the
people of Zambia through regulation and enforcement? of the laws has not been achieved.
For instance, although the principal Act, the Environmental Protection and Pollution Control
Act (EPPCA) of 1990 had been replaced with the Environmental Management Act (EMA) of
2011, the subsidiary legislation such as the Environmental Impact Assessment, Water and Air
pollution regulations have not been reviewed despite funds being available. Furthermore,
although the ministry responsible for mines reviewed, repealed and replaced the principal
legislation the Mines and Mineral Act in 2008, the subsidiary legislation, the Mines and Mineral
(Environmental) Regulations of 1997 and Environmental Protection Fund Regulation of 1998
were not reviewed, repealed or replaced. Failure to revise laws relating to the environment has
led to among other things; continued pollution of water bodies, improper handling of waste
and out-dated environmental practices.

Poor management of the Environmental Protection Fund

The Environment Protection Fund put in place by Government to secure the environment
against future environmental liabilities that may arise in case the mines, fail to meet the
environmental liabilities at closure of business is not working effectively. The management of
the Fund was characterised by failure by mining companies to fully contribute to the Fund,
mining companies providing bank bonds or guarantees not validated by the Bank of Zambia as
required by laid down procedures and failure by management to take action against defaulting
companies. The audit also revealed that the current Fund manager has no financial skills to
manage the Fund effectively. Consequently, the investment portfolio has been restricted to
cash and cash equivalents such fixed bank deposits despite the Fund’s investment policy clearly
stating that the investment portfolio should be diversified to include other hedging strategies
such as government securities.

Based on the findings above, it is clear that MSD has not effectively implemented the
requirements of the Environmental Protection Fund.

Poor Monitoring and Evaluation of Environment Degradation Caused By Mining
Companies.

The current monitoring can be considered to be ineffective and does not meet the information
requirements of the country’s environmental monitoring objectives. ZEMA and MSD do not
carry out independent sample testing of the air emissions and waste water effluent that the
mines are releasing to the environment as they had not set up and registered the laboratories
to be used to test the samples collected. Instead, ZEMA and MSD have relied upon the test

Environmental Protection Policy 2007
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results that the mining companies have submitted to ZEMA through bi — annual reports
despite Government having procuring the monitoring equipment. The audit also showed that
some laboratory equipment had not been calibrated while some of the equipment was non-
operational.

In some instances, bi-annual reports are not submitted by the mining companies as stipulated
in the laws or licencing conditions. Both ZEMA and MSD lacked adequate staff to carry out
effective monitoring and evaluation.

The implication of relying on biannual reports are that detection of the air and water pollution
was left too late i.e. after six months after it has occurred and that the test results provided by
mining companies may have been understated rendering them unreliable.

It is clear from the information above that the objectives as set by government in National
Policy on the Environment of building individual and institutional capacity to sustain the
environment are not being realised.

Management of Environmental Degradation Caused by Mining Activities in Zambia.



9. RECOMMENDATIONS

The audit findings and conclusions have revealed that there are many weaknesses in the management
of mining activities in Zambia. Based on the findings mentioned above the Office of the Auditor General
recommends as follows:

9.1. Air, Ground and Surface Water Pollution

ZEMA should ensure that air released to the environment by mining companies does not exceed
the minimum set parameters. Companies that are polluting the air should be held accountable.

Mines should submit bi annual reports as stipulated in licensing conditions. ZEMA should carry
out their own sampling, testing and analysis of emissions and effluences to confirm information
provided by mining companies.

9.2. Management of Dumps/Dams
ZEMA and MSD should ensure that dumps and dams are managed properly by ensuring that:
a) Restricted Access

Tailings, slag and overburden dumps should be secured and entry restricted to authorised
personnel only. This will safeguard not only the public from exposure to contaminated materials
but also the integrity and stability of the dumps to avoid pollution of the environment from
both air and water erosion of the loose particles. In addition, illegal mining will be curbed.

ZEMA should also sensitise the public on the dangers of accessing such restricted areas.
b) Lack of warning and safety signs

All tailings, slag and overburden facilities should have hazardous, warning and safety signs
displayed at appropriate places.

c) Progressive Re-vegetation

Progressive rehabilitation, including vegetation management should be carried out regularly
in line with licensing conditions and other guidelines.

d) Proximity of residential areas to the dams/dumps

In line with licensing conditions, there should be no residential areas within 500metres of
tailings, slag and overburden dumps. In addition, the practice of communities cultivating
vegetables on the toe of dumps should be halted forthwith. Where need arises, Government
in collaboration with the mining companies should consider relocating affected communities.

9.3. Used Oil Storage Facilities

All used oil storage facilities should have bunded and impermeable floors, adequate ventilation,
warning and safety signs and restricted access at all times. In addition, fire fighting equipment and
fully stocked first aid kits should always be available at these facilities. These facilities should be
inspected periodically and ensure that inspection records are readily available for inspection by
regulatory authorities.

9.4. Policy formulation

ZEMA and the ministry responsible for environmental protection should review the National Policy
to assess its suitability for implementation in protecting the environment.
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9.5. Development and enforcement of legislation
The statutory instruments on Environmental Impact Assessment (EIA), Water and Air Pollution
Control regulations should be reviewed to address changes in mining practices. Furthermore,
legislation on all producer responsibility for all companies generating waste should be developed
and implemented.

9.6. Environment Protection Fund

MSD should ensure that all mines that are required to contribute to the Fund are compelled to do
so and necessary action should be taken against defaulters.

All bank accounts held by EPF should be brought to the fore and reconciled by competent
personnel. In addition, the Ministry of Mines should ensure that a competent person is deployed
to manage the funds on behalf of Mine Safety Department and the EPF committee as a matter of
urgency.

The EPF funds should be invested in such a way as to ensure that the time value of money is
maintained and the risk of the investments is diversified as per the investment policy.
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Appendix 1

Name of Mines and Facilities Visited

: Llst. of facilities emitting air to the List of facilities dJs.chargmg L O T s e
Name of mine environment- effluent to the environment .
.. the environment — surface water
Stack emissions —ground water
1. Little Mukulungwe -Upstream Site
. Sw2
1.B Mkub Nil
wana Viuowa 2. Little Mukulungwe -Downstream Site
SW3
. 1. Chimney 1 .
2. Chambeshi Copper Smelter ( 2 Anode ce S A s 3. s1m#er drain '
CCS) . 4. Acid plant drain
3. Slag cleaning furnace
3. Chambeshi Metals Nil 5. New dam overflow -SW13
6. Effluent Water
4. Chibuluma South Mi Nil
ou e 7. Musakashi dam effluent discharge
8. Combined drain leading to TD6
9. TD6 overflow effluent quality
5. Non Ferous Copper Mine Africa Nil 10. Water treatment ponds
(NFCA) overflow
1. Water treatment ponds
overflow drain effluent quality
12. Lubengele dam into Lubengele
stream
6. Konkola Copper Mine Nil 13. Engineering workshop
(KCM) - Konkola overflow into Lubengele stream
14. Plant overflow into Kakosa
Stream
15.  PCD Spillway
16. Muntimpa spillway
7. Konkola Copper Mine (KCM)- T ce '17. Combined concentrator drain|
Nchanga into Nchanga Stream
18. Nchanga open pit spillage into
Nchanga stream
8. Konkola Copper Mine (KCM)- Nil 2.Acid loading bay 19.  South Uchi
Nkana
9. Luanshya Copper Mine(LCM) Nil 20. Musi dam into Luanshya stream
10.  Maamba Collieries Nil 21 Mine effiuent
22. Downstream -Izuma stream
S Converter slag blo 3.Concentrate shed borehole no. 9
11.  Mopani Copper Mine 6.C Vn £ blw 4.Acid loading bay 23. TD 11 spillway
(MCM) - Mufulira - --onwerter C.Op per blow 5. Borehole no. 18 between Tank 24. Mufurira west discharge
7. Matte settling furnace
house
8. Vertical Kiln
25. Chilay
12, Ndola lime 9. Horizontal Kiln A
26. Kafubu
10. Hydrator
. . 6. 0ld CVW
13. M C Mi
(M((;i;;u I\?lf:rz e 11. Cobalt plant 7. Cobalt plant deep aquifer 27.  North Uchi
8.Cobalt plant shallow aquifer
14.  Kansanshi Mining Nil 28. Concentrator
15.  Lumwana Mining Company Nil
16. KONNOC Still under development Still under development Still under development
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Appendix 2

Environmental Protection Fund Performance Estimates As At 30 April 2012 (US$)

Mine facility C;l;:)stie Bank Ci_'Sh . Lodged Gu]zizll:tee
(Large Scale) Category Cost GuleJrSa;tee Contll;lslgltlon (IZJ;s$h Lodged
USS USS

gﬁ:&’;&‘:ﬁek 2 221,493 208,203 13290 13,290
Grizzly Mine 2 286,174 269,004 17,170 17,170
Kagem Mine 2 224,889 206,871 13,493 21,248 206,871
Kansanshi Mine 3 8,665,284 7,625,450 1,039,834 1,039,834 7,625,450
Konkola Mine 1 21,542,037 20,895,776 646,261 705,306
Nampundwe Mine 1 2,353,151 2,282,556 70,595 87,586 -
Nchanga Mine 1 73,953,947 71,735,329 2,218,618 1,983,587 -
KCM Nkana mine 1 19,947,100 19,348,687 598,413 628,389 -
Ndola & Lusaka plants 3 3,635,770 3,344,908 290,862 290,862 -
Lumwana Mining 1 10,468,483 10,259,113 209,370 314,055 10,259,113
Bwana Mkubwa Mine 2 1,404,640 1,292,269 84,278 112,371 1,348,454
Kafironda Factory 3 227,939 200,586 27,353 27,353 -
Chambishi Copper Smelter 2 1,636,191 1,538,020 98,171 98,171 1,505,296
Chambishi Metals y) 4,257,999 4,002,519 255,480 255,430 -
CLM Operations 2 7,974,293 7,495,835 478,458 348,009 14,499,401
CIM Decom & Classified 3 1,995,455 1,756,000 239,455 146,381 -
Muliashi Copper Project 2 5,963,988 5,606,149 357,839 155,875 -
Maamba Collieries 3 15,858,167 13,955,187 1,902,980 200,000 -
Chibuluma South Mine 2 967,244 909,209 58,035 58,035
Chibuluma East West Mines 3 1,369,147 1,204,849 164,298 164,298
Nkana Mine y) 14,667,797 13,787,729 880,068 1,300,534
Mufulira Mine 2 14,047,859 13,007,880 842,872 1,442,675
Ndola Lime 3 2,767,005 2,434,964 332,041 331,693
Chambishi Mine 2 5,024,500 4,723,030 301,470 301,470
Chambishi Factory & Sanfex 3 196,917 173,287 23,630 23,630
Kabwe Operations 2 453,461 426,253 27,208 27,208
Sino Metals Leach 3 460,000 404,800 55,200 55,200
Zambezi Portland Cement 3 2,118,361 2,033,627 84,734 84,734 -
Munali nickel mining project 1 2,397,689 2,325,758 71,931 71,930 -
Collum Coal Mining Industries. 2 234,538 220,466 14,072 4,692 4,522,050
SUB-TOTAL 225,321,518 213,674,314 11,417,479 10,311,066 39,966,635

Source: Mine Safety Department
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Appendix 2

(Cont)Environmental Protection Fund Performance Estimates As At 30April 2012 (USS)

Mine facility ClT:st::lre Bank C?Sh . Lodged Gul::zll:tee
(Small Scale) Category Cost Guz;}'sagtee Contélsy:non %z;s;l Lodged
US$ US$
Calustone emerald mine 2 20,089 18,884 1,205 - -
Zebesha mine 3 160,872 141,567 19,305 - -
Demar emerald mine 3 95,592 84,121 11,471 7,648 -
Mununga Quarry 3 98,335 86,535 11,800 1,967 -
Hi-Qwalime mine 3 35,604 31,332 4272 4272 -
Scirocco Enterprises 3 50,336 35,138 6,040 15,198 -
Ebenezer mine 3 100,390 88,343 12,047 - -
United Quarries 3 191,356 168,393 22,963 - -
Santas emerald mine 3 35,298 31,062 4,236 - -
Luwingu Quarry 3 82,100 72,248 9,852 3,284 -
Aggregates 2 74,199 69,747 4452 4308 -
Shimabala Quarry 3 18,130 15,954 2,176 725 -
Sinda quarry 3 89,400 78,672 10,728 3,576 -
Arius emerald mines 1 40,928 39,699 1,228 1,229 -
E & M Storti mine 3 107,162 94,303 12,859 9,244 -
Mapatizya Mine Site 3 40,417 37,184 3,233 1,617 -
Nkana General Dealers 3 20,089 18,482 1,607 834 -
Lions Group Quarries 3 32,860 30,231 2,629 - -
Dabwisa Emeralds Mines
3 35,298 32,474 2,824 1,119 69,612

Gemfields
SUB-TOTAL 1,328,455 1,174,369 144,927 55,021 69,612
GRAND TOTAL 226,649,973 214,848,683 11,562,406 10,366,087 40,036,247

Source: Mine Safety Department
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Appendix 3

Bank balances as at April 2012

. Bank Balance Balance
Bank Account No Period Type Status Interest US$ (US$) Cr ZMW
Stanbic | 0223035954400 T e
Deposit
0223035954401 e Active 36,562.22 [
Deposit
022303594402 T
Deposit
022303594403 e e
Deposit
022303594404 e Active
Deposit
As at 30" )
0240035954401 : Current Active 4,032,729.29 | 20,768,555,840
April, 2012
Standard As at 23 .
Chartered | 8700212888000 April, 2012 Current Active 1,001,619 5,158,337,850
rd H
Investrust 80419252 aSclie i) Active 39,166.38 951,426.80 4,899,848,020
April, 2012 Deposit
As at 23 Fixed .
80419252 April, 2012 Deposit Active 59,807.79 1,623,682.79 8,361,966,369
As at 23 Treasury .
Barclays 01-1044778 April, 2012 Deposit Active 4,687.20 837,000 4,310,550,000
- rd
01-1047467 (G Current | Active 542,590.78 2,794,342,517
April, 2012
Total 140,223.59 8,989,048.66 | 46,293,600,600
Total in
B 722,151,488.5
Source: Mine Safety Department
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Appendix 4

Assets Procured under CEP in 2009

NAME OF EQUIPMENT QTY i (O1INHE
ZMW
1|Opsis SM200 particulate Analyser for PM10and PM 2.5 1 277,522
2|Teledyne - APl Model 100E SO2 Analyser 1 76,065
3|Teledyne - APl Model 200E NO2 Analyser 1 82,058
4|Teledyne - APl Model 400E O3 Analyser 1 60,852
5|PCF Model 528 BTX Analyse 1 277,522
6|Zero Air Generator System for model 528 1| -
7|0psis D256 Data logger 1 38,724
8|Meteorological measurement system 1 30,426
9|Contractor's Caravan to houe equipment 1 132,307
10|Long Term water Quality and level monitor 1 49,723
11{Botom Sample 1 40,556
12|Dust/Particulate sampling Kit 1 8,720
13|Hydro Carbon Analyser 1 54,532
14|(Geiger Courder Radiation Meter 1 6,638
15(Refrigerant Identifier 4 68,228
16|land Measuring wheel 3 4,949
17|Radiation Meter 2 3,603
18(Rotameter 1 1,288
19|PH Meter Case & PH Meter 1 1,542
20|Do Data meter 1 3,225
21|Conductivity meter 1 2,261
22|sidekick Sample Pump 1 9,465
23|Turbidity meter 1 2,337
24|Ambient Sampling Machine 1 3,787
25(Ground Water Sampling Pump 1 45,275
26|Generator Yanmar 1 15,983
27|Trace Metals Analyser 2 137,072
28|Trace Metals Analyser 1 69,201
29|Deioniser 3 57,309
compact balance 2 17,325
30{Magnetic stirer 2 15,924
31|Portable monitoring system 2 28,980
32|Ambient Sampling Machine 2 313,344
33|Portable monitoring system 1 14,746
34|Ambient Sampler 2 22,721
35|Dust Dectector 1 31,360
36(740 monitor 2 14,249
37|water quality level meter 1 53,975
38|multi parameter display system 1 6,783
39|current flow meter 1 23,763
40(Gas monitoring Equipment 1 27,262
41|Multi parameter water Quality monitoring 1 19,881
42| Multiprobe System Data logger 1 11,076
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Appendix 4(cont)

Assets Procured under CEP in 2009

NAME OF EQUIPMENT QTY AMOUNT
ZMW
43|Out board Engine Evinrude 1 68,395
44(PH Meter Meter 1 1,542
45|Conductivity meter 1 2,261
46|Turbidity meter 1 2,337
47|Sound level meter 1 3,005
48(Do meter 1 5,687
49|GPS (ExTrex Summit) 1 2,071
50|land Measuring wheel 1 1,650
51|HP Laptop Computer 1 7,184
52|Cyanide Meter 1 1,619
53|Sulphate meter 1 1,635
54|Dota Data Meter 1 3,225
55|PH Meter (Portable PH Meter) 1 1,542
56|Conductivity meter 1 27,262
57|Turbidity meter 1 2,337
58|Generator Yanmar 1 15,983
59|Ground Water Sampling Pump 1 45,275
60|Trace Metals Analyser 1 68,536
61|Portable monitoring Equipment(Pertol Sensor) 1 14,746
62| Tur bidity 740 Monitor 1 7,124
63|Current flow meter 1 23,764
64(Gas monitoring EQuipment 1 27,262
65|MultiProbe System Data logger(portable) 1 11,076
66|Opsis SM200 particulate Analyser for PM10 and PM 2.5 1 277,577
67|Teledyne- APl Model 100E SO2 Analyser 1 76,065
68|Teledyne- APl Model200E NO2 Analyser 1 82,058
69|Teledyne- APl Model 400E SO2 Analyser 1 60,852
70|PCF Model 530 BTX Analyser 1 277,522
71|Zero Air Generator System for model 530 BTX Analyser 1
72| Opsis DL256 Datalogger 1 38,724
73| Meteorological measurement system 1 30,426
74[Contractor's Caravan to houe equipment 1 132,307
Total 3,483,601

source: ZEMA
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Appendix 5

Air Pollution - Sulphur dioxide (SO.)

Konkola Copper
Name of Chambishi Copper Mine - Nchanga SBU{  Mopani Copper Mine - | Mopani Copper Mine -
mine and  |Chambishi Copper Chambishi Copper Smelter-Slag cleaning  |Cobalt recovery | Mufulira SBU-Converter | Mufulira SBU-Converter| Mopani Copper Mine - | Mopani Copper Mine -Nkana -
facility Smelter- Chimney 1 Smelter-Anode Furnance |furnance furnance slag blow copper blow Mufulira SBU-Acid plant | Cobalt plant
| g/ g/ g/ g/, g/, g/ g/, g/,
ZEMA statutory limits 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2009|Jan *Dev Dev Dev Dev 26,676 20,007 6,773 [No results
Feb Dev Dev Dev Dev 38,109 3345 0,574 |No results
Mar Dev Dev Dev Dev 46,112 28,582 6,800 |No results
Apr Dev Dev Dev Dev Care and maintenance Care and Maintenance 1,529 131475
May Dev Dev Dev Dev 17,149 17,149 7.834 52,161
Jun Dev Dey Dev Dev 30487 40,014 8,051 93,366
Jul Dev Dev Dev Dev 72,401 40,014 1731 96,835
Aug Dev Dev Dev Dev 38,109 40,014 7,606 90318
Sep Dev Dev Dev Dev 28,582 60,021 8,832 102,894
Oct Dev Dev Dev Dev 94314 34298 9,140 81,458
Nov Dev Dev Dev Dev 28,582 83839 8919 90,508
Dec Dev Dev Dev Dev 47,159 36203|No results 57,163
2010}Jan #No resuls No results No resufs Dev 70,501 55,258 [No results 62,830
Feb No results No results No results Dev 283581.6 621879 8241
Mar No results No resus No resuls Dev 28582 28,582 5,691 1,
Apr No results No results No resuts Dev 15,244 45,731 12,993 51,
May No results No results No results Dev No results No results No results 51447
Jun No results No results No results Dev 69,739 34298 8017 96,034
Jul No results 25.712 No results 200.07 14,770 28,582 8017 45731
Aug No results 3144 No results 152435 Care and maintenance | Care and Maintenance 12,566 51,47
Sep No results 0 No results 148.6 4771 4573 11,118 90,032
Oct No results 2544 No resufs 0 47,636 38,109 14291 147,195
Nov No results 5621 No resuls 785.99 38,109 4754 90,508
Dec No results 22765 No resufs 161.96 36,203 3,063 131475
2011}Jan 1137 72.88 41.92 89.56 47,160 9,520 135,286
Feb 1332 2550.19 73383 172.92 35,721 10,290 66,690
Mar 1221 3144 13138 1876.86 34,298 9,864 33,345
Apt 1306 3525 16.2 148.62 No results No results 8,303
May 1314 48732 2858 0 47,636 5870
Jun No results 4359 4001 11337 48,589 8,592
Jul No results No resuls No resuls 295.11 30,487 5976
Aug No results No results No results 50.02] 53352 8,316
Sep No results No results No resufs 2512 41,920 95,212 8,841 | ***Care and maintenance
0Oct 1045 No results No results 1229 95,272 57,163 8,963 | Care and maintenance
Nov 1030 No results No results 143. 66,690 47631 9,370 | Care and maintenance
Dec 1070 No results No results No results No results 47,636 [No results Care and maintenance
Source: Bi annual reports submitted to ZEMA by the Mining Companies
*Dev-means that mine was under going development stage
** No results means that mine did not submit retum or test results contrary to air polution regeul
***Care and maintenance- means that mine facility was shut down for care and maintenance
#+4% Ndola lime did not analyse for Sulphur dioxide (302)
DATA ANALYSIS
Minimum value 1030.0 0.0 16.) 0. 15243.5 171490 4754 271525
|Median value 1182.0 193.6) 41.0 148.6) 369179 40014.0 8303.0) 903179
Maximum value 13320 2550.0 13138 1876.9 95272, 621879.0 142910 155769.0
Average Vﬂll‘le 1182.6 7267 3624 358.6 434709 620817 83114 86155.0
No returns/results 15 12 18 1 3 2 4 )
No. Above ZEMA limit 8 3 1 2 30 R 30 i
No Measurements 15 12 18 1 3 2 4 3
No. 30x above limit 0 0 0 0 19 7 0 2
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Appendix 6

Air Pollution — Dust
Mopani
Copper
(Chambishi —|Chambishi Ming -
(Chiambishi |Copper  (Copper  {Konkola Copper Mufulira Ndola
Copper ~ |Smelter  (Smelter Slag {Mine - Nehianga SBU | Mopani Copper Mine -| Mopani Copper Mine -| - Matte Lime
N of Smelter ~ [Anode ~|cleaning  (Cobatrecovery  |Mufulira Converterslag| Mufulira Converter | settling | Mopan Copper Mine -Nkana Hydrato
Mine Chimuey 1 |Furnance  |furnance [furnance blow copper blow funance | Cobalt plant Ndola Lime Vertical Kiln [Ndola Lime Horizontal Kiln |
TEMA statutory l 3 3 50 50 3 50 50 50 50 N 8
20090an [**Dev [Dev Dev Dev 914 643 | No Resuts | no resuls No retum No retum No retum
Feb  |Dev Dev Dev Dev 20 584 | No Result| o resuts No retum No retum No retum
Mar  |Dev Dev Dev Dev % 425 | No Resuls | no resuls No retum No retum No retum
Apr Dy Dev Dev Dev No Resuls No Resuls No Resuls| o resulls No retum No retum No retum
May  [Dev Dev Dev Dev 490 836 | No Resuls| o resuls No refum No retun Norefum
In |Dev Dev Dev Dev 763 1.431] No Resuls| no resus No retum No retum No retum
. |Dev Dev Dev Dev 938 1,364 9% 21| No retum No retum No retum
Ag Doy Dev Dev Dev 526 s 176 216 | No retum No refum No retum
Sep Dy Dev Dev Dev 8 409 122 130 | No retum No retum No retum
Oct Doy Dev Dev Dev 775 37 173 260 | No retum No retum No retum
Nov  [Dev Dev Dev Dev 620 [,102{ No Resuks 231 No retum No refum No retum
Dec  |Dev Dev Dev Dev 10 8921 No Resuts 239 | No refum No retum No retum
W00 | #Noreum| Noretum | Dev m ) 14 1,868 | No retun No retum
Feb | Noretn | Noretun _ |Dev AL 1,638 | No Resuls 49 2,076 | No retum No retun
Mar [ Noretn | Noretum _Dev 046 698 101 550 2817 | No retum No retum
A [ Noretum | Noretum _|Dev 4% 4090 20 162 2,09 | No retum 180
My | Noretun | Noretun _ |Dev 10 tesuls 10 Tesull 10 Tesuls 34 2,622 | No retum 189
[ Noretum | Noretum Dev 736 634 101 M 2306 | No retum 183
o 206 4 208 3N 1,195 3 490 No retum No retum No retum
Ag [ 192 190 1955/ Care and Maintenance | Care and Matenance 3 162 | No retum No retum No retum
Sp |t 376 % 73 370 466 1 48 | No refum No retum No refum
Oct ¥ 165 L) B 500 307 68 791 | No retum No refum No retun
Nov [ 200 397 191 303 o2 M4 185 ] No retum No retum No retum
Dee [ M4 434 1413 450 B 63 332 | Noretum No retum No retum
WlJan | 198 169 276 416 35 58 536 3038 360 L
Feb [ 16 445 288 598 851 19 21 3,19 180] 4
Mar [} i 1253 1362 55 5030208 01 219 W 48
A [ 4 13 ik 64 410 245 L
My [ 143 17 2% 365 1 I 106 385 190 4
o ¢ 584 358 957 30 991 169 53 3003 196 5530
W Noretum  |Noretum M 8 T 194 275 |No retum No retum No reu
A f Noretum  [Noretum 2569 1,185 1353 U 1027 |No retum No retum No refum)
Sp [ Noretn  [No refum 1583 1020 683 345 | Care and maiainace No reum No reum No refum
Oct ¥ Noretun  |No retun 307 1,068 1959 118 | Care and matainace No retum No retum No retum
Nov [* Noretun [No return 14424 636 505) 153 | Care and matainace No retu No retun No retum
Dee ¥ Noretun  [Noretum  [No retum 10 resut 75 112 | Care and mamiainace No refum No retun Norefum
Source: Bi annwal reports submitted to ZEMA by the Mining Companies
* Chaimbeshi copper metals did not assess the dust parameter
**Dey - mine was under development
#4% No retum- Mine did not submi refurm contrary to air polution regeuations
Minitmum value 40 131 U 197 IO AR 105.5 1868.0 140 4.
|Medianvalue 1960 91 2883 5980 9800 1198 313 28080 193.0] 1140
|Maximumvalue 19822 1253 1955 21404 195900 6440 12421 3850 36000 55504
|Avemge value 3588 336 6229 6729 04 1571 3048 26193 A5 7859
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Appendix 7

Air Pollution — Arsenic (As)
P e e L R e .
Name of Chambishi Chambishi | Chambishi Copper Nchanga SBU CopperN'lme -| Copper N'[me - CopperN.lme - Co.pper Ndola Lime Ndol'a Lime Ndola Lime
Mine Copp‘.l,r Smelter| Copper Smelter Sm'elter Slag Cobalt Mufulira Mufulira Mufuhm. Mine - Vertical Kiln Hom.xmtal T
Chimney 1 | Anode Furnance | cleaning furnance e Converter | Converter |Matte settling| Nkana Kiln
fumance slag blow | copperblow | furnance |Cobalt plant
ZEMA statutory limits 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
2009|Jan Dev Dev Dev Dev 2.25 0.38 1o results| 1o results| No Return No Return | No Return
Feb Dev Dev Dev Dev 0.08 0.35 1o results| 1o results| No Return No Return [ No Return
Mar Dev Dev Dev Dev 0.11 0.07 1o results| 1o results| No Return No Return | No Return
Apr Dev Dev Dev Dev No Return No Return no results| 1o results| No Retun | No Return | No Return
May Dev Dev Dev Dev 1.61 1.42 no results|  no results| No Return NoRetun | No Return
Jun Dev Dev Dev Dev 8.37 0.84 no results| 1o results| No Retun | No Return | No Return
Jul Dev Dev Dev Dev 2.08 0.54 No Results| no results| No Return No Return | No Return
Aug Dev Dev Dev Dev 2.03 0.51 0.97|  no results| No Return NoRetun | No Retun
Sep Dev Dev Dev Dev 1.80 0.28 No Results|  no results| No Return No Return | No Return
Oct Dev Dev Dev Dev 0.67 0.56 0.64]  no results| No Return No Return | No Retumn
Nov Dev Dev Dev Dev 0.55 0.66 No Results| o results| No Return NoReturn | No Return
Dec Dev Dev Dev Dev 1.09 1.51 No Results|  no results| No Return No Return | No Return
2010|Jan No Return No Return No Return Dev 37.01 20.4 1.13 1.3] No Return No Return | No Return
Feb No Return No Return No Return Dev 38.79 7.99 No Results 0.28| No Return No Return | No Return
Mar No Return No Return No Return Dev 0.63 0.14]  No Results 0.15] NoReturn | NoReturn | No Return
Apr No Return No Return No Return Dev 1.16 0.63 2.6 0.32| No Return NoRetun | No Return
May No Return No Return No Return Dev No Results No Results No Results 0.096] No Return NoReturn | No Return
Jun No Return No Return No Return Dev 0.58 0.25 No Results 6.6] No Return No Return [ No Return
Jul . 0 WL 0 0.17 0.12 0.06 0.28] NoReturn | NoReturn | No Return
Care &| Care &
Aug * 0 L 0 maintenance|  maintenance 0.09 0.32 No Return No Return | No Return
Sep © L 0 0.84 0.55 0.21 0.26] No Return NoRetun | No Return
Oct — 0.47 IL 0.07 1.18 0.71 0.33 0.23] NoReturn | NoReturn | No Return
Nov . 0.75 IL 0.08 6.44 4.86 0.29 0.32] NoReturn | NoReturn | No Return
Dec * 4.19 IL, 0.7 3.16 2.54 0.72 0.25| No Return No Return | No Return
2011)Jan . 2.36 0.45 0.33 2.92 0.66 0.49 0.41] NoReturn | NoReturn | No Return
Feb * 331 0.31 0.22 2.08 0.96 8.51 0.27| No Return No Return | No Return
Mar — 3.76 0.75 0.67 3.77 5.79 1.71 1.59] NoReturn | NoReturn | No Return
Apr . 0.22 0.07 0.04 No Results No Results 1.17 1.02] NoReturn | NoReturn | No Return
May - 2.36 0.28 0.16 0.76 0.65 0.84 0.21] NoReturn | NoReturn | No Return
Jun W 9.59 0.42 5.89 1.06) 0.3 0.45 0.42] NoReturn | NoReturn | No Return
Jul No Return No Return No Return 1.19 1.68 0.35 1.00 0.21] No Return No Return | No Return
Aug No Return No Return No Return 0 7.29 1.59 0.25]  no results| No Return NoRetun | No Return
Sep No Return No Return No Return No Result 4.36 1.92 1.48] Care and M{ No Return No Return | No Return
Oct No Return No Return No Return 0.44 711 1.54 1.5] Care and Mg No Return No Return | No Return
Nov No Return No Return No Return 0.16 549 5.46 0.38| Care and My NoRetun | No Return | No Retum
Dec No Return No Return No Return No Return 10 result 0.13 0.3] Care and Mg No Return No Return | No Return
Source: Bi annual reports submitted to ZEMA by the Mining Companies
* Chambeshi copper metals did not assess the Arsenic (As)p
**Dev - mine was under development |
*** No return- Mine did not submit return contrary to air pollution regeulations
##44]- Means that the parameter was lower than set limit of[],SmsL\'m3
Minimum value 0.0 0.1 0.0 0.1 0.1 0.1 0.1 N/A N/A| N/A|
Median value 1.6 0.4 0.2 1.8 0.7 0.7 0.3 N/A| N/A| N/A]
Maximum value 9.6 0.8 59 38.8 20.4 8.5 0.6 N/A N/A N/A|
Average value 23 0.4 0.6 4.7 2.0 1.1 0.8 N/A| N/A] N/A]
No returns 12 12 1 1 1 0 0 36 36 36
No. Above limit 1 1 4 28 22 12 4 N/A N/A| N/A]
No. Measurements 0 0 0 2| 2 14 13 N/A N/A N/A
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Appendix 8

Air Pollution - Copper (Cu)

Mopani
Mopani Copper Mine { Mopani
Chambeshi Konkola Copper | Copper Mine - Mopani Copper Mufulira |Copper Ndola
Chambeshi Copper |Copper Smelter |Mine - Nchanga Mufulira Mine - Mufulira Matte  |Mine - Ndola Lime |Lime  |Ndola
Chambeshi Copper |Smelter Anode Slag cleaning SBU Cobalt Converterslag| Converter copper settling  [Nkana Vertical  [Horizont |Lime
Smelter Chimney 1 _|Furnance furnance recovery furnance blow blow furnance | Cobalt plant|Kiln al Kiln__|Hydrator
ZEMA statutory linf 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2009|Jan Dev **Dev Dev Dev 54.21 1.147|No results No results _|No Return _|[No Returr)No Return
Feb Dev Dev Dev Dev 29.54 106.3|No results No results  |No Return _|No Retur)No Return
Mar Dev Dev Dev Dev 2.98 3.515|No results No results _|No Return _|[No Returr]No Return
Apr Dev Dev Dev Dev No results No results No results 1.04|No Return _[No Returr)No Return
May Dev Dev Dev Dev 113 263.7|No results 0.88|No Return _[No Returr]No Return
Jun Dev Dev Dev Dev 59.45 132 |No results 0.303|No Return _|No Returr)No Return
Jul Dev Dev Dev Dev 100.6 395.9 1.08 0.12 [No Return _[No ReturrjNo Return
Aug Dev Dev Dev Dev 89.3 219 3.15 0.71 [No Return |No Returr]No Return
Sep Dev Dev Dev Dev 167 74.2 3.11 0.17 [No Return _{No Returr)No Return
Oct Dev Dev Dev Dev 130.0 854 4.23 0.23|No Return _|[No ReturriNo Return
Nov Dev Dev Dev Dev 64.2 316.4|No results 0.23|No Return _|No Returr)No Return
Dec Dev Dev Dev Dev 3.09 313 .4[No results 0.38|No Return |[No Returr)No Return
2010{Jan No Return ***No Return No Return No Return 1452 71.8 3.71 4.5|No Return _|No Retur)No Return
Feb No Return No Return No Return No Return 49.7 -|No results 5.7|No Return _|No Returr)No Return
Mar No Return No Return No Return No Return 42.08] 120.7 3.43 2.1|No Return _[No ReturfNo Return|
Apr No Return No Return No Return No Return 49.79 58.32 4.86 1.88|No Return _[No Returr]No Return
May No Return No Return No Return No Return No results No results No results 0.51|No Return _{No Retur)No Return
Jun No Return No Return No Return No Return 66.16] 70.02 2.07 21.2|No Return _[No Returr]No Return
Jul & 0 0 0 20.84 1952 0.56 5.7No Return _[No ReturfNo Return|
Care & .
Aug  [* 0 0 Maintenance e 071 L8 No Return_[No ReturrjNo Return|
Sep S 0 0 0 3236 94.35 0.83 0.17|No Return _[No Returr)No Return
Oct o 2.32 118 1.1 19.95 4.17 1.36 0.39|No Return _|No ReturriNo Return
Nov o 18.12 313 8.41 2497 7.86 1.66 1.83|No Return _[No ReturrjNo Return
Dec J 52.87 48.1 16.12 13.43 7.86 1.66 0.43[No Return_|No Returr)No Return
2011|Jan J 732.2 13.08 10.94 15.49 249 1.81 0.93|No Return _|No Returr]No Return
Feb o 30.78 100.2 19.76 15.19 5.88 45.92 1.7|No Return_|No Retur{No Return
Mar J 13.35 2193 199.5 24.57, 14.49 2.98 5.07|No Return _[No ReturfNo Return|
Apr o 2.69 267 4.96[No results No results 12.43 0.05[No Return _[No Returr]No Return
May ¢ 3251 49.19 238 16.12 33.38 2.99 1.88|No Return |No ReturffNo Return|
Jun o 132.1 19.68 33.69) 7.85 130.8 2.09 11.47[No Return _|No Returr)No Return
Jul No Return No Return No Return 199.2 1.24 125 2.1 1.06|No Return _|No Retur)No Return
Aug No Return No Return No Return 15.79) 40.55 287.6 0.52 4.82|No Return |[No ReturriNo Return
Sep No Return No Return No Return 87.66] 16.35 18.73 4.56] Care and MdNo Return _[No ReturNo Return
Oct No Return No Return No Return 38 61.8 844 2.23| Care and MgNo Return _[No ReturrjNo Return
Nov No Return No Return No Return 51.8 19.00 4.61 2.17| Care and MgNo Return _[No ReturfNo Return|
Dec No Return No Return No Return No results No results 3.62 2.38| Care and MgNo Return _[No ReturrjNo Return
Source: Bi annual reports submitted to ZEMA by the Mining Companies
* Chambeshi copper metals did not assess the copper (Cu)parameter
**Dev - mine was under development |
*** No return- Mine did not submit return contrary to air pollution I
****L- Means that the parameter was lower than set limit of (.5mg/] m®
Minimum value 0.0 0.0 0.0 12 1.1 0.5 0.1 N/A N/A| N/A|
Median value 15.7 164 15.8] 324 74.2 22 1.0 N/A| N/A| N/A
Maximum value 732.2 2193 199.5 167.0) 854.2 459 212 N/A| /A N/A|
Average value 84.7 404 40.5 483 151.1 44 2.7 N/A| N/A| N/A
No returns 11 12 6 0 0 0 0 36 36 36
No. Above limit 9 9 14 31 31 22 15 N/A| N/A N/A
No. Measurements 0 0 1 4 3 10 3 N/A| N/A /A
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Appendix 9

Air Pollution — Lead (Pb)
Konkola
Copper Mopani
Chambishi Mine - Mopani Mopani |Copper Mine | Mopani
Chambishi |Copper |Chambishi Nchanga | Copper Mine - | Copper Mine 1 - Mufulira- |Copper Ndola
Copper Smelter- |Copper Smelter{SBU-Cobalt| Mufulira SBU-| Mufulira- Matte  |Mine - Ndola Lime |Lime - Ndola
Smelter-  |Anode Slag cleaning [recovery | Converterslag| Converter settling (Nkana- -Vertical (Horizont| Lime -
Chimney 1 |Furnance [furnance furnance blow copper blow | furnance |Cobalt plant|Kiln al Kiln | Hydrator
ZEMA statutory li 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
2009|Jan Dev Deyv ** Dev Dev 26.25 0.064|No results No results  |No Return  [No ReturNo Return
Feb Dev Dev Dev Dev 11.55 13.17|No results No results  |No Return  [No ReturNo Return
Mar Dev Dev Dev Dev 11.63 4.31|No results No results  |No Return  [No ReturNo Return
Apr Dev Dev Dev Dev No results No results No results No results  |No Return  |[No ReturNo Return
May Dev Dev Dev Dev 9.28 2.42{No results No results  [No Return  |No ReturiNo Return
Jun Dev Dev Dev Dev 18.15 10.11]No results No results  |No Return  |No ReturiNo Return
Jul Dev Dev Dev Dev 372 174 1.18|No results  [No Return _[No ReturfNo Return
Aug Dev Dev Dev Dev 30.3 11.5 4.87|No results  [No Return  |[No ReturNo Return
Sep Dev Dev Dev Dev 13.8 3.68 1.66[No results  |No Return [No ReturfNo Return
Oct Dev Dev Dev Dev 6.8 15 1.27|No results  [No Return |No Retur]No Return
Nov Dev Dev Dev Dev 6.7 2.6|No results No results  |No Return  [No ReturNo Return
Dec Dev Dev Dev Dev 13.2 35.8[No results No results  |No Return  [No ReturNo Return
2010)Jan No Return  |No Return |No Return Dev 75.9 33.9 0.66 0.2|No Return  |No Retur]No Return
Feb No Return  |[No Return [No Return Dev 20.97 28.5|No results 0.1[No Return [No ReturfNo Return
Mar No Return  |[No Return [No Return Dev 1.38 0.9 4.83 0.3[No Return _[No ReturfNo Return
Apr No Return  [No Return [No Return Dev 28.14 9.79 10.01 0.1{No Return  |No Retur]No Return
May No Return  |No Return |[No Return Dev No Results No results|No results 1.0{No Return |No Retur]No Return
Jun No Return  |[No Return [No Return Dev 15.18 6.73 0.43 0.5[No Return _[No ReturfNo Return
Jul © 0 0 0 59.1 24.05 0.31 0.03 [No Return [No ReturfNo Return
0 0 0 Ca?e & Ca‘re & 43
Aug . maintenance maintenance 0.1 [No Return |No ReturjNo Return
Sep u 0 0 0 10.53 6.97 1.26 0.04 [No Return |[No ReturNo Return
Oct o 11.92 2.55 6.15 33.85 19.42 4.59 0.1 [No Return |No Retur]No Return
Nov & 0.12 5.69 0.19 25.66 33.8 1.98 0.2 [No Return _|No Retur]No Return
Dec o 0.87 4.93 18.36 14.01 13.47 0.93 0.1 [No Return |No ReturiNo Return
2011)Jan 3 0.79 6.91 5.9 42.33 3.57 1.81|No results  [No Return _[No ReturfNo Return
Feb o 0.48 7.73 14.05 9.55 2.89 30.08|No results  |No Return |[No Retur{No Return
Mar © 0.48 15.83 10.12 38.5 174 0.71No results  [No Return [No ReturfNo Return
Apr o 0.66 3.52 2.78 No Results No results 1.62|No results  [No Return |No Retur]No Return
May © 0.51 13.21 0.9 10.3 2.15 4.25|No results  |No Return  [No ReturfNo Return
Jun 5 2.08 1.64 2.95 5.76 8.47 0.75[No results  [No Return [No ReturifNo Return
Jul No Return  |No Return |No Return 55.8 15.72 19.19 1.93 0.08|No Return  |No ReturiNo Return
Aug No Return  |No Return |No Return 21.9 25.65 15.48 0.45 1.46[No Return |No ReturNo Return
Sep No Return _ |No Return |[No Return 391 49.83 27.56 8.54|Cara and MaiNo Return  [No ReturfNo Return
Oct No Return _[No Return |No Return 12.05 357 10.1 2.77|Cara and Ma{No Return _[No ReturfNo Return
Nov No Return  |[No Return [No Return 15 21.97 24.6 3.04[Cara and MajNo Return [No ReturfNo Return
Dec No Return _ [No Return [No Return no result no result 0.04 2.18[Cara and MajNo Return _[No ReturfNo Return
Source: Bi annual reports submitted to ZEMA by the Mining Companies
* Chambeshi copper metals did not assess the lead (Pb)parameter
Dev ** - mine was under development
Data analysis
Min 0.0 0.0 0.0 0.0 14 0.0 0.3 0.0 N/A N/A N/A
Median N/A 0.5 42 5.9 18.2 10.8 1.9 0.1 N/A N/A N/A
Max 0.0 11.9 15.8 55.8 75.9 35.8 30.1 1.5 N/A| N/A N/A
Average N/A 1.5 5.2 10.0 234 13.3 3.6 0.3 N/A| N/A N/A
No returns 12 12 12 0 0 0 0 0 36 36 36
No. Above limit 0 8 9 13 31 30 26 5 N/A| N/A N/A]
No. Measurements 0 0 0 0 3 3 10 18 0 0 0
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Appendix 10

Mines that did not submit Bi annual reports for surface water monitoring.

Name of mine

Name of facility

Period

1. Bwana Mukubwa Mine

Little Mukulungwe -Upstream Site
Sw2

Little Mukulungwe -Downstream Site
SW3

Jan-June 2009

2. Chambishi Copper Smelter

Smelter Drain
Acid plant Drain

July to December 2010

3.

Chibuluma South

Effluent water

Jan — Dec 2009
July-Dec 2010
July to Dec 2011

4.
Coppermine Africa

Non Ferrous Non

Ferrous

Musakashi dam effluent discharge
Combined drain leading to TD6
TD6 overflow effluent quality
Water treatment ponds overflow

January to December

2011

S.

Konkola Copper Mine - Nkana

North Uchi

July to December 2010

6. Konkola Coppermine Nchanga

PCD Spillway

Muntimpa spillway

Combined concentrator drain into
Nchanga Stream

Nchanga open pit spillage into
Nchanga stream

July to December 2009
July to December 2011

7. Luanshya Copper Mine

Luanshya river

January —December
2009

January —December
2010

January December 2011

TD 24 also known as the ‘Old tailings
dump’

January —December
2009

January —December
2010

January December 2011

Musi TD

January —December
2009

January —December
2010

January December 2011

8.

Mamba Collieries

Mine effluent

Jan-June 2011

Downstream -Izuma stream

January —June 2011

January —December
2009

hila
c = January —December
9. Ndola Lime 2019
January —December
2009
Kafi
afubu January —December
2010
January —December
2009
10. Kansashi Mine All Facilities January —December

2010
January December 2011
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Appendix 11

Surface Water Particles - TSS mg/I

KCM
KCM Konkola- |KCM Nchanga- KCM
Engineering Konkola- Combined Nchanga-
NFCA-TD6 KCM Konkola- [workshop Plant concentrator |Nchanga open
NFCA- NFCA- overflow NFCA-Water |Lubengele dam |overflowinto  |overflow |KCM drain into pit spillage
Zema  |Musakashi dam |Combined drain|effluent treatment into Lubengele (Lubengele into Kakosa (Nchanga- Nchanga into Nchanga
limit effluent discharge|leading to TD6 |quality ponds overflow|stream stream Stream PCD Spillway |Stream stream
mgll _ |mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l
2009|Jan 100 31 19,513 1,469 400 39 - 156 9,953 3,440
Feb 100 71.50 3477 1,419 429 1,036 - 157 26,448 5,521 1,930
Mar 100 83 3.518 1,095 1,009 178 27 159 43,833 5936 504
Apr 100 65 2,905 1,161 460 332 - 179 21,539 3,137 111
May 100 285 3,445 827 415 86 - 147 14,127 1,893 793
Jun 100 146 8.826 6,220 427 32 - 147 27,218 1,802 233
Jul 100 57 1,282 2,037 254 376 - 129 - - -
Aug 100 40 1,685 - 951 193 - 340 - - -
Sep 100 77 3.488 - 633 66 235 134 - - -
Oct 100 63 537 - 283 8 2,121 183 - - -
Nov 100 72 1,218 157 482 10 65 103 - - -
Dec 100 70 2,597 144 255 18 170 381 - - -
2010{Jan 100 93 572 72 130 15 104 266 11,449 183 195
Feb 100 122 1,959 158 295 2,741 104 208 2,972 324 1,193
Mar 100 27 1,151 759 371 62 55 371 3467 647 1,058
Apr 100 56 885 379 300 37 48 240 3,229 2,443 184
May 100 65 509 372 456 67 81 235 20,482 224 249
Jun 100 333 921 50 621 53 80 166 8,976 2,942 11
Jul 100 274 4,894 118 975 26 64 184 12,568 474 154,
Aug 100 81 1,275 179 239 70 13 229 5,102 112 -
Sep 100 103 384 556 731 1.724 35 248 8,905 1,370 85
Oct 100 98 1,009 366 255 2,873 29 271 6,901 396 -
Nov 100 101 1,673 347 259 - - 182 48,069 493 346
Dec 100 49 4328 1,058 351 - - 152 4,922 677 361
2011|Jan 100 No Return No Return No Return No Return no flow no flow 96 5,025 187 117
Feb 100 No Return No Return No Return No Return no flow no flow 120 6,537 896 1,055
Mar 100 No Return No Return No Return No Return 13 1o flow] 217 5414 638 175
Apr 100 No Return No Return No Return No Return 16 no flow 191 4,068 1,118 223
May 100 No Return No Return No Return No Return 32 no flow| 104 6,989 930 368
Jun 100 No Return No Return No Return No Return 13 no flow] 151 1,153 975 167
Jul 100 No Return No Return No Return No Return 9 - 139 732 749 106
Aug 100 No Return No Return No Return No Return 17 - 130 no results 2,330 no results
Sep 100 No Return No Return No Return No Return 11 - 88 817 2,145 176
Oct 100 No Return No Return No Return No Return 14 - 67 255 1,393 58
Nov 100 No Return No Return No Return No Return 19 - 116 514 1,690 35
Dec 100 No Return No Return No Return No Return 25 - 80 782 1,909 198
Source: Bi annual reports submitted to ZEMA by the Mining Companies
Data analysis Data Analysis
Min 26.7 384.3 0.0 130.3 0.0 0.0 67.0 0.0 0.0] 0.0
Median 74.0 1,679.0 369.0 407.3 32.0 6.5 158.0 5,025.0 822.5 175.5
Max 333.0 19,512.7 6,219.5 1,009.3 2,873.0 2,121.0 381.0 48,069.0 5,936.3 1,929.7
Average 102.4 3,002.0 789.2 4574 300.3 107.7 179.8 8,927.1 1,304.8 315.1
No returns 12 12 12 12 0 0 0 0 0 0
No. Above limit 7 24 19 24 8 5 32 29 30 22
No. Measurements 0 0 0 0 0 0 0 1 0 1
Source: Bi annual reports
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Appendix 12

Surface Water Pollution (Other Facilities) - TCu

KCM
Konkola - KCM KCM
KCM Engineeri | KCM Nchanga- |Nchanga- Mopani
Konkola -|ng Konkola - Cobined |Nchanga (Konkola | Copper | Mopani
ChambishNFCA- |NFCA- |NFCA- |Lubengel |workshop [Plant concentrajopen pit |Copper | Mine - |Copper
i Metals- |Combine (TD6 Water |edam |overflow [overflow | KCM KCM  |tordrain |spillage (Mine- | Mufulira |Mine -
Newdam |d drain  |overflow |treatment|into into into Nchanga- |Nchanga- |into into Nkana- | Mufulira ([Nkana -
Name of overflow -|leading to|effluent |ponds Lubengel |Lubengel |Kakosa (PCD Muntimp |Nchanga |Nchanga (South west  (North
Facility SWi13 TD6 quality |overflow |e stream [e stream |Stream |Spillway |a spillway|Stream [stream |Uchi discharge [Unchi
ZEMA statutory limi 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
2009|Jan 0.1 103.6 324 04 <0.01 & 1.2]  336.7 0.3 192.9 | No results| YTD Ave{No Flow 1.34
Feb 0.8 106.0 99.7 1.1 42 © 1.8 2216 0.4 159.3 9.3 | YID Ave[No Flow 1.5
Mar 0.3 41.5 60.1 44 0.7 <0.01 1.8]  280.9 0.2 120.7 3.7 | YTD Ave|No Flow 2
Apr 0.3 17.1 38.7 3.6 2.1 © 13| 2739 0.2 102.8 3.4 | YTD Ave|No Flow 2.3
May - 12.7 90.4 1.1 0.0 © 0.7] 1177 0.2 31.7 5.6 | YTD Ave|No Flow 1.6
Jun - 11.2 34.8 13 04 © 1.9] 2525 0.3 29.0 22.1 | YTD Ave|No Flow 23
Jul 0.1 3.5 13.3 0.3 8.5 * 2.2|No results| No results| No results [ No results| YTD Ave 0.1 1.5
Aug 0.3 7.6 | No flow 2.1 2.0 © 3.3 No results | No results [ No results| No results| YTD Avel 0.1 1.0
Sep 0.3 7.1 | No flow 1.8 24 <0.01 0.9]No results | No results | No results | No results| YTD Ave 0.0 23
Oct 0.3 3.0 | No flow 0.7 0.1 17.0 2.1|{No results| No results| No results [ No results| YTD Ave 0.0 1.7
Nov - 23 2.6 1.1 10.3 1.7 14.1| No results | No results [ No results | No results| YTD Ave; 0.2 1.6
Dec 0.6 46.5 2.3 0.6 1.7 1.4 8.3 No results | No results | No results| No results| YTD Ave 0.4 22
2010{Jan 0.9 452 10.4 04 3.0 1.1 7.9 272.0 0.3 106.0 5.7 7.5 04 1.3
Feb 0.1 59.6 6.0 0.2 5.6 0.6 2.5 147.0 0.2 248.0 5.0 3.1 0.3 6.4
Mar 1.6 24.1 3.9 04 2.7 0.0 14 787.0 0.1 36.0 1.9 2.8 55.5 0.5
Apr 1.7 17.9 20.1 14 4.0 4.6 2.9 152.0 0.1 36.0 0.3 8.2 33.9 1.0
May 0.1 1.7 2.6 1.6 0.9 1.0 14 161.0 0.2 502.0 53 0.8 24.6 2.7
Jun 1.8 1.2 0.9 1.5 0.1 0.1 0.2 192.0 0.1 79.0 0.9 1.9 2.2 1.2
Jul 1.0 6.8 04 1.8 0.2 * 3.1 144.2 0.6 9.1 2.2|No results 1.2 8.5
Aug 0.8 1.9 0.7 04 0.9 o 1.5 2184 23 0.1] - No results 14 13.0
Sep 0.5 0.9 0.2 0.6 9.8 © 4.5 108.1 0.1 45.7 0.3 |No results 2.1 11.6
Oct 0.3 2.6 0.9 0.5 17.6 & 22 251.3] - 9.0[ - No results 32 3.5
Nov 1.3 34 0.8 0.6 - & 1.6 55.6 0.1 5.1 0.0 |No results 0.3 5.2
Dec 0.2 63.0 12.6 0.7 - © 1.1 283.2 0.0 0.7 0.0 | No results 16 1.5
2011{Jan 0.2 | No results [ No results | No results| no flow [ no flow 1.2 295.6 0.3 0.6 1.3 7.0 18.9 1.7
Feb 0.1 [No results| No results | No results| no flow | no flow 3.8 136.4 0.3 38.8 13.9 8.4 0.3 1.6
Mar 0.2 [ No results| No results | No results 0.7] no flow 3.1 178.3 0.6 75.8 24 5.8 43 32
Apr 0.1 [No results| No results | No results 0.5] no flow 0.9 29.6 2.2 324 8.1 2.9 1.7 1.7
May 0.1 [No results| No results | No results 0.4] no flow 1.8 162.1 2.5 99.9 5.5 2.0 0.5 0.7
Jun 0.1 |No results | No results | No results 0.3] no flow 1.6 35.1 0.8 1.8 2.6 2.0 0.0 5.1
Jul 0.5 | No results | No results | No results 0.3 |No results 4.2 51.1 0.5 76.9 3.8 5.8 6.8 0.625
Aug 0.1 |No results| No results | No results 0.1 [No results 2.6 [No results 1.7 109.7 [No results 3.8 42 1.2
Sep 0.6 | No results | No results | No results 0.2 [No results 0.5 170.2 04 82.4 4.5 4.0 24 1.3
Oct 0.7 | No results | No results | No results 0.2 |No results 14 71.7 10.6 99.5 04 13.1 10.2 0.8
Nov 0.6 | No results | No results | No results 0.7 | No results 1.8 29.5 1.2 36.1 0.5 3.0 18.2 0.95
78.8 0.6 63.5 5.1 4.5
Dec 1.0 | No results | No results | No results 0.8 | No resutts 18 0.5 0.68
Source: Bi annual reports submitted to ZEMA by the Mining Companies
* Other mines were below the limits.
Data analysis
Min 0.0 0.9 0.2 0.2 0.0 0.0 0.2 29.5 0.0 0.1 0.0 0.8 0.0 0.5
Median 0.3 9.4 6.0 0.9 0.8 1.1 1.8 162.1 0.3 54.6 3.6 39 1.6 1.6
Max 1.8 106.0 99.7 44 17.6 17.0 14.1 787.0 10.6 502.0 22.1 13.1 55.5 13.0
Average 0.5 24.6 20.7 1.2 2.6 3.1 2.6 189.6 0.9 81.0 44 4.8 7.0 2.7
No returns 0 0 0 0 0 0 0 0 0 0 0 0 0 0
No. Above limit 3 22 15 6 13 3 24 29 5 27 18 17 15 20
No. Measurements 0 12 12 12 0 6 0 7 6 6 8 6 0 0
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Appendix 13

Surface Water Pollution (Other Facilities) - TCo

KM [KCM  |KCM Nehanga-
KCM Konkola- ~ (KCM Konkola-Plant |Nhanga- ~ Nchanga- |Cobined concentrator \KCM Nchanga open| MCM-
Chambishi Metals- New dam NFCA-Conbined drain  (NFCA-TDG overflow  {Lubengele daminto |overflowinto Kakosa |PCD Muntimpa ~ |draininto Nehanga  |pitspillageinto  [North
ZEMA statutory limits _joverflow-SWI3 leading to TD6 effluent quality Lubengele stream  [Stream Spillway |spillway __ [Stream Nchanga stream |Uchi
mg/L mgL mglL mglL mglL mglL mgl,  jmol  Imgl mg/L mglL
2009|Jan 10 24 515 197 0 00 36 18 41 07
Feb 1) LT NA 16,0 14]) A 10 32 11 051 13
Mar 10 20 05 143 11 1) 18 19 05] 09
Apr 10 06 09 116 0. 0.1 51 JAl 29 041 07
May 10 08 20 255 0. 00 5l 06 0.3 06 05
Jin 1 09 21 2.3 03 16 10 0] 07 LI| 08
ul 10 03 18 10.6 5l 26] Noresubs | Noresuts No resuls No resuls 31
Aug 10 0 1.2 | No flow 21 59| Noresubs | Noresuts No rests No resuls 04
Sep 10 0 09| No flow 0 0.1] Noresubs | Noresuts No resus No resus 05
Oct 10 0l 04 No flow 0l 26] Noresubs | Noresuts No resus No resuls 10
Nov 1) 0.1 14 6.2 13 122| Noresuts | No resuls No resuls No resuls 08
Dec 10 05 381 6.8 1. §.1] Noresus | Noresuls No rests No resus 05
2010(Jan 10 Al 98 154 02 0 38 10 07]* 10
Feb 10 09 156 13 Al 0. 3l 07 L1 * 39
Mar 10 05 113 1] 0.0 0 15 04 08] * 29
Apr 10 06 34 153 08 02 20 03 05]* 18
May 10 08 07 169 0.1 03 19 05 07]* 37
Jn 10 10{ <001 93 <01 0. 1) 14 2| 07
ul 1 L1 07 102 <01 02 44 08 09 23] 19
Aug 10 07 07 10. 0.1 0.1 40 3 02]- 35
Sep 10 0.5 0.1 89 08 0. 26 1] 09 00 43
Oct 10 04 3 12 13 0 97] - 03] - 40
Nov 1 05 0.6 96 ¢ 0 28 09 04 30[ 19
Dec 10 08 0.1 32 v 0. 24 15 03 8101 19
2011 {Jan 1. 1.9 No restls Noresults 10 fow 0.1 38 10 1 020 09
Feb 10 14 No rests No restis 0 flow 0.5 2 0.6 Ll 07 08
Mar 10 1 No resuts No resuls 0. 0 42 0.5 25 03] 1l
Apr 10 0. No resuls No resuls 0.0 0 09 04 1 04] 3
May 10 03 No rests Noresults 0.1 01 37 131 31 03] 04
Jun 1.0 1.0 No rests Noresus 08 09 13 28 1§ 04] 24
ul 10 09 No restls No resuls 0. 02 1. 29 1l LT[ 05
Aug 10 09 No resuls No resuls 0.0 0.1] Noresuls 4l No resuls 41 1l
Sep 10 0.6 No rests No rests 0.0 0.1 59 13 03 15 1l
Oct 1. 08 No rests No restis 03 03 38 14 0. 351 10
Nov 10 04 No rests No resus 0.0 0. 14 04 0.0 5] 06
Dec 10 10 No resuls No resuls 0. 0 3l 04 02 28 06
Source: Bi annual reports submitted to ZEMA by the Mining Compares
* Chambeshi copper metas did not assess the kead (Pb)parameter
Data analysis
|Mi11 01 0l 6. 0 0 09 03 0. 00 04
|Medjan 08 Al 106 01 01 34 1 09 07 10
Max Al 51 %3 147 12 10 13.1 11 JLOL 43
Average 09 8. 135 1.1 1. 39 JAl 1.5 197 16
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Appendix 14

Surface Water Pollution ( Other Facilities) - TMn

| | | | | Appendix 14
Performance audit on environmental degradation caused by mining activities
Surface Water Pollution (other facilities) - TMn
KCM KCM
Nchanga-  |Nchanga -
NFCA - Combined  |Nchanga
NFCATD6 |Water KCM KCM concentrator |open pit MCM MCM- |MCM
ZEMA NFCA overflow (treatment  [Nchanga- |Nchanga- |draininto spillage into | Mufulira- | Mufulira (Nkana-
Name of statutory  |Combined drain |effluent ponds PCD Muntimpa  |Nchanga Nchanga D 11 west  [North
Facility limits leading to TD6 |quality overflow spillway __|spillway Stream stream Spillway | discharge [Uchi
2009|Jan 1.0 16.5 30.0 1.1 11.0 43.0 3.8 9.6 | NO FLOW 1.6
Feb 1.0 17.5 164 1.6 25.8 13.5 11.6 1.6 9.7 [ NO FLOW 1.1
Mar 1.0 8.2 1.5 1.6 25.1 14.5 62.1 6.2 9.6 [ NO FLOW 2.0
Apr 1.0 4.8 6.9 1.0 9.3 7.6 3.7 0.4 7.1 | NO FLOW 2.3
May 1.0 9.5 13.1 2.7 16.0 7.2 19.5 1.8 0.5 | NO FLOW 1.7
Jun 1.0 9.8 114 0.6 53.5 15.5 3.2 1.9 0.3 | NO FLOW 2.0
Jul 1.0 0.9 34 0.6 | Noresults | No results Noresults | No results 0.9 0.1 14.7
Aug 1.0 1.9 | No flow 4.0 | Noresults | No results No results | No results 0.6 0.1 1.1
Sep 1.0 0.4 | No flow 1.0 | Noresults | No results No results | No results 0.4 0.0 1.0
Oct 1.0 1.3 | No flow 0.4 | No results | No results No results | No results 1.1 0.0 44
Nov 1.0 1.9 1.0 0.6 | No results | No results No results | No results 2.3 0.1 29
Dec 1.0 479 24 0.2 | Noresults | No results No results | No results 4.0 0.1 1.0
2010{Jan 1.0 24.6 10.2 0.5 201.1 6.3 1.7 1.3 2.6 0.2 2.1
Feb 1.0 435 174 0.4 6.2 8.7 2.8 1.0 2.6 0.1 5.6
Mar 1.0 28.5 12.0 0.4 4.1 6.2 1.8 1.0 4.1 8.1 59
Apr 1.0 10.8 16.7 0.9 6.1 6.1 3.8 0.5 1.9 2.3 32
May 1.0 1.8 17.1 0.5 3.7 44 2.2 0.6 2.2 4.0 12.0
Jun 1.0 1.0 20.2 0.5 42 24.5 5.0 0.9 1.6 0.7 3.0
Jul 1.0 5.0 30.6 1.1 5.0 94 2.9 1.7 4.6 1.2 8.3
Aug 1.0 14 21.8 0.6 6.0 73.9 0.4 3.2 1.6 5.5
Sep 1.0 0.8 26.0 3.0 5.5 56.6 2.9 0.7 3.5 0.7 10.7
Oct 1.0 1.6 12.9 0.3 63.2 1.5 34 1.5 4.0
Nov 1.0 2.0 23.1 0.4 9.4 44 2.0 0.0 1.3 0.4 7.6
Dec 1.0 49.5 29.3 0.7 74 11.1 3.9 0.0 0.3 0.4 0.9
2011{Jan 1.0]  No results No results | No results 13 8.7 0.0 1.2 45 0.2 2.5
Feb 1.0]  No results No results | No results 13.7 8.2 0.4 0.4 3.9 04 1.2
Mar 1.0]  No results No results | No results 16.6 8.7 7.0 1.3 2.6 0.6 2.5
Apr 1.0]  No results Noresults | No results 3.8 10.9 29 1.7 1.3 0.5 1.0
May 1.0]  No results No results | No results 14.0 23.5 7.2 0.8 1.3 0.6 0.7
Jun 1.0]  No results Noresults | No results 10.1 316 8.0 5.5 1.0 0.7 3.5
Jul 1.0{  No results Noresults | No results 9.2 538 5.6 5.5 2.3 2.1 2.5
Aug 1.0]  No results Noresults | Noresults | No results 34.0 0.3 0.1 24 2.1 2.3
Sep 1.0]  No results No results | No results 20.1 36.1 5.9 | No results 2.0 1.8 2.9
Oct 1.0]  No results No results | No results 28.7 37.5 94 1.0 2.5 14.0 0.7
Nov 1.0]  No results No results | No results 10.6 18.1 3.5 0.3 0.9 4.1 1.1
Dec 1.0]  No results Noresults | No results 7.9 11.5 6.4 0.8 0.7 0.5 0.5
Source: Bi annual reports submitted to ZEMA by the Mining Companies
Data analysis
Min 0.8 1.0 0.2 37 44 04 0.0 0.3 0.0 0.5
Median 5.7 164 0.6 94 11.5 3.8 1.0 23 0.6 24
Max 49.5 30.6 4.0 201.1 739 62.1 6.4 9.7 14.0 14.7
Average 124 15.7 1.0 20.8 20.5 7.0 1.7 2.8 1.6 3.5
No returns 0 0 0 0 0 0 0 0 0 0
No. Above limit 21 20 8 29 29 29 12 27 11 31
No. Measurements 12 12 12 7 6 6 1 0 0 0
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Appendix 15

Surface Water Pollution (Other Facilities) - TFe

Konkola
Konkola Konkola Konk()l?_l CoPper Mopani
. Konkola Copper Mine { Mine -
Copper Mine Copper Copper Nchanga SBU{ Nchanga Copper Mopani
7ZEMA - Konkola . Mine - . Mine - .
Name of Mine - Combined SBU- . Copper Mine -
Facility statutory SBU-Plant Nchanga Nehanga concentrator | Nchanga Mufulira- Nkana-North
limits overflow into SBU- . ! Mufulira .
SBU-PCD . drain into open pit Uchi
Kakosa Muntimpa . . west
Stream SPILWAY Ty Nchanga |spillage into e
Stream Nchanga
stream
2009|Jan 2.0 0.3 443.0 0.4 75.0 & 1.7
Feb 2.0 0.2 305.9 1.6 226.3 10.8 No Flow 2.5
Mar 2.0 0.5 381.4 6.4 191.3 11.8 No Flow 1.7
Apr 2.0 1.6 320.4 1.0 114.2 6.0 No Flow 2.0
May 2.0 1.1 109.2 1.4 46.6 19.6 No Flow 3.3
Jun 2.0 0.3 382.8 0.8 15.1 80.6 No Flow 2.2
Jul 2.0 0.4] No results | No results No results No results 0.1 1.2
Aug 2.0 0.5 No results | No results No results No results 0.2 1.2
Sep 2.0 6.6] No results | No results No results No results 0.0 1.9
Oct 2.0 0.2] No results | No results No results No results 0.1 2.2
Nov 2.0 0.6/ No results [ No results No results No results 0.1 0.9
Dec 2.0 1.0 No results | No results No results No results 0.5 1.2
2010|Jan 2.0 3.1 155.0 0.4 119.0 10.8 5.1 1.2
Feb 2.0 2.2 160.0 0.2 40.4 18.0 0.6 2.9
Mar 2.0 1.6 295.0 0.5 365.0 3.2 4.7 0.9
Apr 2.0 2.3 199.0 1.7 365.0 5.2 15.6 0.6
May 2.0 1.4 237.0 1.6 115.0 5.5 352 1.2
Jun 2.0 0.2 368.0 1.7 6,752.0 1.7 2.5 1.6
Jul 2.0 3.9 2.3 1.4 9.7 2.8 2.6 0.8
Aug 2.0 1.0 295.1 0.3 1.4 - 1.6 2.5
Sep 2.0 54 216.7 0.2 47.7 3.3 0.7 4.9
Oct 2.0 3.7 465.1 - 11.9 - 1.5 1.7
Nov 2.0 2.5 64.4 0.6 5.1 0.0 04 2.2
Dec 2.0 0.6 290.1 1.9 1.9 0.0 0.4 1.6
2011|Jan 2.0 1.9 300.8 1.7 1.3 1.2 2.0 2.1
Feb 2.0 5.8 333.0 1.0 126.5 8.1 0.5 1.8
Mar 2.0 4.5 262.7 0.8 189.2 13.6 0.7 1.5
Apr 2.0 1.5 65.3 2.1 69.9 11.5 1.6 0.5
May 2.0 3.2 165.0 8.7 128.9 25.1 1.2 1.0
Jun 2.0 2.5 107.5 4.0 217.0 4.1 2.0 6.3
Jul 2.0 6.5 135.0 1.8 155.7 5.5 34 1.1
Aug 2.0 5.5] No results 1.7 104.5 No results 3.8 1.5
Sep 2.0 7.0 418.8 1.3 176.9 17.4 21.1 0.3
Oct 2.0 5.8 206.9 37.5 142.8 1.0 8.3 0.9
Nov 2.0 2.1 47.0 0.8 53.6 1.0 8.6 0.7
Dec 2.0 3.0 127.4 1.3 132.8 6.8 0.2 0.7
Source: Bi annual reports submitted to ZEMA by the Mining Companies
Data analysis
Min 0.2 2.3 0.2 1.3 0.0 0.0 0.3
Median 2.0 237.0 1.4 114.6 5.8 1.5 1.5
Max 7.0 465.1 37.5 6752.0 80.6 35.2 6.3
Average 2.5 236.5 2.9 3334 10.6 4.2 1.7
No returns 0 0 0 0 0 0 0
No. Above limit 18 29 5 27 20 12 10
No. Measurements 0 7 6 6 7 0 0
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Appendix 16

Underground Water Pollution (Other Facilities) - pH

Konkola Copper Mopani copper
Mine - Nkana Mopani copper mine mufulira | mine mufulira Acid| Mopani copper mine mufulira | Mopani Copper | Mopani Copper | Mopani Copper
Name of Chembeshi copper smelter (SBU Acidloding ~ | Concentrate smelter shed borehole no.|  loading bay | Borehole no. 18 between tank [Mine -Nkana  [Mine -Nkana colbalt{Mine -Nkana
Facility Suphiric acid storage facility [Bay 9 borehole no. 15| hse 5 and refinery change house |oldCVW plant colbalt plant
Deep Shallow Deep shallow
ZEMA statutory limits | 6-9 9 6-10 611 69 69 69 69 9
2009{Jan_ |Dev YTD Average | QTR Average | QTR Average 6.2 6.8 29 42 45
Feb  [Dev YID Average [ QTR Average | QTR Average 6. 64 33 51 54
Mar  |Dev YTD Average 6.1 57 59 6.3 No Results No Results No Results
Apr [Dev YTDAverage | QTR Average | QTR Average 12 16 34 6.3 5.1
May  |Dev YID Average | QTR Average | QTR Average 6.3 6.7 34 6. 6.0
Jn  [Dev YD Average 6.3 6.7 | No Resuls No Results 29 6.3 59
ul No Results YTD Average | QTR Average | QTR Average 0.9 6.9 | No Resuts 6. 5.7
Aug | NoResuts YTD Average | QTR Average | QTR Average 6. 10 31 6.2 5.1
Sep | NoResults YTD Average 6.3 68 0. 6.8 | No Resuts No Results No Results
Oct | NoResults YTD Average | QTR Average | QTR Average 59 6.4 | No Results 64 59
Nov_ | NoResults YID Average | QTR Average | QTR Average 59 6.5 32 6.3 58
Dec | NoResuls YTD Average | Vandalised Vandalised 64 64 3.5 7] 5.1
2010(Jan No Results Discontinued QTR Average | QTR Average 59 6.1 3l 33 43
Feb | NoResuts Discontinued QTR Average | QTR Average 6. 64 30 42 37
Mar | No Resuls Discontinued 64 53 04 79 38 46 38
Apr | No Results Discontinued QTR Average | QTR Average 0.5 0.1 30 3 43
May | No Resuls Discontinued QTR Average | QTR Average 6. 64 30 30 41
Jun | NoResubs Discontinued 6.5 6.1 68 68 32 34 47
Jul No Results Discontinued QTR Average | QTR Average 6. 6.9 32 32 47
Aug | NoResults Discontinued QTR Average | QTR Average 0.1 12 32 32 43
Sep | NoResults Discontinied 0.5 6.8 6.5 6.9 32 3l 44
Oct | NoResuts Discontinued QTR Average | QTR Average 11 81 37 32 51
Nov_ | NoResults Discontinied QTR Average | QTR Average 14 14 34 48 44
Dec | NoResults Discontinued 6.5 11 0. 68 35 47 37
2011{Jan | NoResus Discontinued QTR Average | QTR Average 6.3 0.7 34 43 46
Feb | NoResuts Discontinued QTR Average | QTR Average 0.5 0.5 32 32 46
Mar | No Resuls Discontinued 55 10 68 6.3 33 39 47
Apr | No Results Discontinued QTR Average | QTR Average 6.5 6.5 35 54 6.0
May | No Results Discontinued QTR Average | QTR Average 6.7 6. 39 6.0 6.0
Jn | NoResus Discontinued 56 6.5 1 12 57 6.1 6.0
ul No Results Discontinued QTR Average | QTR Average 0.1 6.6] No Results No Results No Results
Aug | NoResuls Discontinued QTR Average | QTR Average 64 64 32 35 44
Sep | NoResuls Discontinued 6.1 6.5 1) 78| Not sanpled | Not sampkd Not sampled
Oct | NoResuls Discontinued QTR Average | QTR Average 16 12 32 33 44
Nov_ | No Resuls Discontinued QTR Average | QTR Average 6.3 No flow 33 64 6.8
Dec | NoResuls Discontinued 57 6.3 6.5 No flow 32 35 47
Source: Bi annual reports submitted to ZEMA by the Mining Companies
Minimurm value 0. 0.0 5.5 53 59 6.1 29 30 37
Median value N/A N/A 63 0.5 0.5 6.1 32 45 47
Maximum value 0.0 0.0 6.5 11 17 8.1 57 64 6.8
Average value N/A N/A 0.1 04 0.5 08 34 46 50
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Appendix 17

Underground Water Pollution (Other Facilities) - TSS
Chambeshi Mopani Copper
Copper Konkola Mopani | Mine - Mufulira-| Mopani Mopani
Smelter- Copper Mine -| Mopani Copper Mine - | Copper Mine - | Borehole no. 18 {Copper Mopani Copper
Suphiric acid |Nkana SBU- | Mufulira-Concentrate | Mufulira-Acid [between tank hse(Mine - Copper Mine - |Mine -
Name of storage Acid smeter shed borehole no. | loading bay | 5 and refinery |Nkana- |Nkana- Nkana -
Facility facility offloading bay 9 borehole no. 15| change house [oldCVW  |colbalt plant |colbalt plant
Deep Shallow Deep Shallow
ZEMA statutory limits 100 100 100 100 100 100 100 100 100
2009{Jan Dev QTR averafQTR average 24.0 396.0 | No results | No results No results
Feb Dev YTD average [QTR avera|QTR average 39.0 1,500.0 | No results | No results No results
Mar Dev YTD average 286.0 82.0 12.0 2,400.0 | No results | No results No results
Apr Dev YTD average  [QTR avera|QTR average 32.0 600.0 | No results | No results No results
May  [Dev YTD average |QTR avera]QTR average 15.0 300.0 | No results | No results No results
Jun Dev YTD average 171.0 144.0 | Not sampled  |Not sampled No results | No results No results
Jul No results  [YTD average [QTR averafQTR average 1.0 975.0{ No results | No results No results
Aug Noresults  [YTD average |QTR averajQTR average 20.0 179.0f No results | No results No results
Sep No results  |YTD average 165.0 150.0 1.0 160.0[ No results | No results No results
Oct Noresults  [YTD average |QTR averajQTR average 4.0 1,408.0[ No results | No results No results
Nov Noresults  [YTD average |QTR avera]QTR average 2.0 5,304.0] No results | No results No results
Dec Noresults  |YTD average |Vandalised |Vandalised 5.0 3,501.0 No results | No results No results
2010{Jan No results  [No flow QTR averafQTR average 2.0 736.0 | No results | No results No results
Feb No results  [No flow QTR AverdQTR Average 2.0 160.0 | No results | No results No results
Mar No results [discontinued 18.0 122.0 9.0 3,845.0 | No results | No results No results
Apr Noresults  [discontmued  [QTR AverdQTR Average 2.0 3,788.0 [ No results | No results No results
May No results  |discontinued  |QTR AverdQTR Average 1,026.0 717.0 | No results | No results No results
Jun No results [discontinued 825.0 789.0 310 17.0 | No results | No results No results
Jul No results |discontinued  |QTR AverdQTR Average 251.0 693.0 | No results | No results No results
Aug No results  [discontmued ~ |[QTR AverdQTR Average 18.0 1,251.0 [ No results | No results No results
Sep No results  |discontnued 42.0 35.0 1,973.0 27.0 | No results | No results No results
Oct No results  |discontinued  |QTR AverdQTR Average 12.0 2,102.0 | No results | No results No results
Nov Noresults  [discontmued  |QTR AverdQTR Average 19.0 1,048.0 | No results | No results No results
Dec No results  |discontinued 18.0 34.0 15.0 10,563.0 | No results | No results No results
2011{Jan No results  [discontinued  [QTR averafQTR average 5.0 2,318.0 [ No results | No results No results
Feb Noresults  [discontmued ~ |[QTR averajQTR average 3.0 381.0 | No results | No results No results
Mar No results  |discontinued |- - - No results | No results No results
Apr No results  [discontmued  |QTR averajQTR average 14.0 165.0 | No results | No results No results
May No results |discontinued  |QTR avera)QTR average 5.0 12.0 | No results | No results No results
Jun No results  [discontinued 60.0 16.0 10.0 34.0 | No results | No results No results
Jul Noresults  [discontimued  |QTR averajQTR average 4.0 819.0 | No results | No results No results
Aug No results  [discontinued ~ [QTR averafQTR average 70.0 4,881.0 | No results | No results No results
Sep No results  [discontnued 142.0 89.0 10.0 3,196.0 | No results | No results No results
Oct No results |discontinued  |QTR avera)QTR average 21.0 1,370.0 | No results | No results No results
Nov No results  [discontinued ~ [QTR averafQTR average 60.0 [No flow No results | No results No results
Dec No results [discontinued 15.0 62.0 84.0 |No flow No results | No results No results
Source: Bi annual reports submitted to ZEMA by the Mining Companies
ANALYSIS
Minimum value N/A N/A 15.0 16.0 1.0 12.0]N/A N/A N/A
Median value| N/A N/A 101.0 85.5 13.0 897.0[N/A N/A N/A
Maximum value N/A N/A 825.0 789.0 1973.0 10563.0[N/A N/A N/A
Average valu|e N/A N/A 174.2 152.3 111.8 1713.9|N/A N/A N/A
N/A
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Appendix 18

Underground Water Pollution (Other Facilities) - TDS

MCM Mufulira
Borehole no. 18
Chambeshi Konkola Copper between tank
Copper Smelter-(Mine - Nkana MCM Mufulira;  hse 5 and MCM
Suphiric acid  [Acid loading MCM Mufulira- Concentrate |Acid loading bay| refinery change | MCM Nkana- (Nkanacolbalt | MCM Nkana-
Name of Facility storage facility [Bay smeter shed borehole no. 9 | borehole no. 15 house oldCVW plant colbalt plant
Deep I Shallow Deep Shallow
ZEMA statutory limits 3000 3000, 3000 3000 3000 3000 3000 3000 3000,
2009|Jan Dev YTD Average  |QTR Average  [QTR Average 63.0 1,820.0 1,135.0 24570 1,859.0
Feb Dev YTD Average  |QTR Average  [QTR Average 1,400.0 <0.1 1,769.0 2,198.0 1,876.0
Mar Dev YTD Average 1400 108 61.0 <0.1 No results No results No results
Apr Dev YTD Average  |QTR Average  |QTR Average 1,700.0 <0.1 1,031.0 1,795.0 1,697.0
May Dev YTD Average  |QTR Average  |QTR Average 1,100.0 No results 1431.0 2,196.0 2,089.0
Jun Dev YTD Average 500 115 No results No results 1,541.0 2,234.0 2,074.0
Jul No results [YTD Average  |QTR Average  |QTR Average 1,200.0 200.0 No results 2,234.0 1,993.0
Aug No results [YTD Average  [QTR Average  |QTR Average 800.0 400.0 1,476.0 2,227.0 1,997.0
Sep No results |YTD Average 480 87 1,000.0 1,246.0 No results No results No results
Oct No results [YTD Average  |QTR Average  |QTR Average 1,000.0 140.0 No results 2,161.0 1,882.0
Nov No results |YTD Average  [QTR Average  [QTR Average 1,200.0 300.0 1,336.0 2,048.0 1,794.0
Dec No results |YTD Average 640 266 1,100.0 200.0 1,423.0 2,470.0 1,770.0
2010}Jan No results {Discontinued QTR Average  |QTR Average 1,400.0 1,000.0 1,543.0 9,694.0 1,893.0
Feb No results | Discontinued QTR Average  |QTR Average 2,000.0 1,200.0 1,551.0 1,822.0 7,629.0
Mar No results | Discontinued 1610 1600 1,103.0 2,130.0 1,480.0 1,901.0 10,116.0
Apr No results | Discontinued QTR Average  |QTR Average 2,144.0 561.0 1,612.0 11,063.0 2,046.0
May No results | Discontinued QTR Average  |QTR Average 0.1 400.0 1,455.0 10,567.0 2,310.0
Jun No results |Discontinued  [<0.1 <0.1 1,010.0 3120 1,560.0 10,582.0 2,149.0
Jul No results | Discontinued QTR Average  |QTR Average 1,782.0 3120 No results No results No results
Aug No results [Discontinued QTR Average  |QTR Average 1,866.0 294.0 No results No results No results
Sep No results | Discontinued 1202 1434 1,943.0 6037.0 No results No results No results
Oct No results | Discontinued QTR Average  |QTR Average 1,961.0 180.0 No results No results No results
Nov No results | Discontinued QTR Average  [QTR Average 4,230.0 752.0 1,436.0 1,599.0 3,041.0
Dec No results | Discontinued 2122 1186 2,959.0 2,576.0 1,366.0 2,199.0 5,098.0
2011)Jan No results | Discontinued QTR Average  |QTR Average 2,699.0 2,422.0 1,465.0 3,870.0 1,553.0
Feb No results | Discontinued QTR Average  |QTR Average 2,005.0 101.0 1,602.0 1,729.0 9,775.0
Mar No results | Discontinued 1405 1518 1,922.0 1,988.0 1,482.0 5,831.0 1,649.0
Apr No results | Discontinued QTR Average  [QTR Average 288.0 561.0 1,513.0 2,113.0 1,662.0
May No results | Discontinued QTR Average  |QTR Average 1,369.0 543.0 No results No results No results
Jun No results | Discontinued 1357 614 1,767.0 277.0 1,699.0 2,213.0 2,236.0
Jul No results | Discontinued QTR Average  |QTR Average 1,977.0 285.0 No results No results No results
Aug No results | Discontinued QTR Average  |QTR Average 1,943.0 251.0 1,982.0 7,511.0 1,846.0
Sep No results | Discontinued 1425 1654 1,457.0 171.0 No results No results No results
Oct No results | Discontinued QTR Average  [QTR Average 1,103.0 152.0 2,033.0 10,190.0 1,970.0
Nov No results | Discontinued QTR Average  |QTR Average 1,442.0 [No Flow 2,102.0 434.0 462.0
Dec No results | Discontinued 1377 1093 1,953.0 [No Flow 2,064.0 809.0 1,567.0
Source: Bi annual reports submitted to ZEMA by the Mining Companies
ANALYSIS
Minimum value N/A N/A 480.0 87.0 0.1 101.0 1031.0 4340 462.0
Median value N/A N/A 1377.0 1093.0 1442.0 400.0 1513.0 2213.0 1970.0
Maximum value N/A N/A 1377.0 1654.0 4230.0 2576.0 2102.0 11,063 10,116.0
|Average value N/A N/A 1377.0 879.5 1512.8 7383 1563.5 39314 2838.3
No returns 0 0 0 0 0 0 0 0 0
No. Above ZEMA limit N/A N/A N/A N/A 1 0 0 8 5
No Measurements 27 0 36 36 1 2 11 9 9
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Appendix 19

Underground Water Pollution (Other Facilities) - SO,

Mopani Copper
Konkola Mopani | Mine - Mufulira Mopani | Mopani

Chambishi Copper | Copper Mopani Copper | Copper Mine - | Borehole no. 18 | Mopani Copper  (Copper

Smelter- Suphiric |Mine - Mine - Mufulira | Mufulira Acid | between tank hse |Copper Mine - |Mine - Mine -

Name of acid storage Nkana Acid| Concentrate smeter | loading bay | 5andrefinery |Nkana Nkana Nkana

Facility facility loading bay | shed borehole no. 9 |borehole no. 16| change house |oldCVW colbalt plant [colbalt plant
Deep | Shallow Deep Shallow

ZEMA statutory limits 1,500 1,500 | 1,500 1,500 1,500 1,500 1,500 1,500 1,500
2009|Jan Dev YTD Average{ QTR Ave]QTR Averagg 28.0 871.0 | N o results Noresults | N o results
Feb Dev YTD Average| QTR Ave|QTR Averagg 853.0 786.0 | No Results No Results | No Results
Mar  [Dev YTD Average 853 72 280 1,159.0 | No Results No Results | No Results
Apr Dev YTD Average| QTR Ave|QTR Averagg 939.0 144.0 | No Results No Results | No Results
May  |Dev YTD Average{ QTR Ave|QTR Averagg 782.0 230.0 | No Results No Results | No Results
Jun Dev YTD Average 316 32| Not sampled  [Not sampled No Results No Results | No Results
Jul No Results YTD Average{ QTR Ave|QTR Averagg 545.0 96.0 | No Results No Results | No Results
Aug No Results YTD Average| QTR Ave|QTR Averagg 423.0 214.0 | No Results No Results | No Results
Sep No Results YTD Average 279 11 546.0 82.0 | No Results No Results | No Results
Oct No Results YTD Average| QTR Ave|QTR Averagg 5540 73.0 | No Results No Results | No Results
Nov No Results YTD Average| QTR Ave|QTR Averagg 877.0 112.0 | No Results No Results | No Results
Dec No Results YTD Average 321 23 584.0 99.0 | No Results No Results | No Results
2010{Jan No Results Discountinued{QTR Ave|QTR Averagg 720.0 584.0 | N o results Noresults | N o results
Feb No Results Discountinued{QTR Ave]QTR Averagg 1,020.0 556.0 | No Results No Results | No Results
Mar No Results Discountinued 759 712 544.0 1,179.0 | No Results No Results | No Results
Apr No Results Discountinued[QTR Ave|QTR Averagg 1,247.0 307.0 | No Results No Results | No Results
May No Results Discountinued[QTR Ave|QTR Averagg 80.0 173.0 | No Results No Results | No Results
Jun No Results Discountinued 140 240 485.0 171.0 | No Results No Results | No Results
Jul No Results Discountinued{QTR Ave|QTR Averagg 805.0 142.0 | No Results No Results | No Results
Aug No Results Discountinued{QTR Ave|QTR Averagg 842.0 134.0 | No Results No Results | No Results
Sep No Results Discountinued 545 045 871.0 290.0 | No Results No Results | No Results
Oct No Results Discountinued[QTR Ave]QTR Averagg 884.0 81.0 | No Results No Results | No Results
Nov No Results Discountinued[QTR Ave|QTR Averagg 38.0 344.0 | No Results No Results | No Results
Dec No Results Discountinued| 1038 581 1,336.0 1,185.0 | No Results No Results | No Results
2011|Jan No Results Discountinued{QTR Ave]QTR Averagg 1,215.0 1,090.0 | N o results Noresults | N o results
Feb No Results Discountinued[QTR Ave|QTR Averagg 79.0 47.0 | No Results No Results | No Results
Mar No Results Discountinued 636 686 869.0 897.0 | No Results No Results | No Results
Apr No Results Discountinued[QTR Ave|QTR Averagg 807.0 256.0 | No Results No Results | No Results
May No Results Discountinued[QTR Ave|QTR Averagg - - No Results No Results | No Results
Jun No Results Discountinued|- - 1,006.0 56.0 | No Results No Results | No Results
Jul No Results Discountinued{QTR Ave|QTR Averagg 1,079.0 111.0 | No Results No Results | No Results
Aug No Results Discountinued[QTR Ave|QTR Averagg 1,011.0 102.0 | No Results No Results | No Results
Sep No Results Discountinued 864 959 056.0 77.0 | No Results No Results | No Results
Oct No Results Discountinued{QTR Ave|QTR Averagg 722.0 71.0 | No Results No Results | No Results
Nov No Results Discountinued[QTR Ave|QTR Averagg 652.0 |no flow No Results No Results | No Results
Dec No Results Discountinued 629 498 879.0 {no flow No Results No Results | No Results

Source: Bi annual reports submitted to ZEMA by the Mining Companies
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Appendix 20

Ground Water Pollution (Other Facilities) - TCu

Mopani Copper
Mopani | Mine - Mufulira
Chambis hi Konkola Copper Mine { Borehole no. 18 | Mopani Mopani
Copper Copper Mine -[ Mopani Copper Mine {Mufulira Acid| between tank [Copper Copper Mopani
Smelter- Nkana SBU | Mufulira Concentrate | loading bay hse 5and  (Mine - Mine - Copper Mine -
Name of Suphiric acid [Acid offloading| smeter shed borehole | borehole no. | refinery change (Nkana Nkana Nkana colbalt
Facility storage facility |Bay no. 9 16 house oldCYW ___|colbalt plant|plant
Deep Shallow Deep Shallow
ZEM A statutory limits 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
2009|Jan Dev YTD Average |QTR Ave]QTR Average 0.6 1.4 3.1 6.5 7.8
Feb Dev YTD Average |QTR Ave|QTR Average 1.9 6.1 3.7 38.2 7.2
Mar Dev YTD Average 11 5.8 0.9 5.6|No Results  |No Results [No Results
Apr Dev YTD Average [QTR Ave[QTR Average 0.7 2.2 2.1 0.4 2.9
May Dev YTD Average |QTR Ave|QTR Average 0.4 0.9 44 1 1.4
Jun Dev YTD Average 4.7 6.9|No Results No Results 5.8 1.3 1
Jul No Results YTD Average [QTR Ave[QTR Average 1.0 2.1 |No Results 0.7 1
Aug No Results YTD Average |QTR Ave|QTR Average 0.9 0.2 3.8 0.6 1
Sep No Results YTD Average 4 7.1 4.2 1.9 [No Results |[No Results  |[No Results
Oct No Results YTD Average [QTR Ave[QTR Average 10.0 1.5 [No Results 0.9 1.6
Nov No Results YTD Average |QTR Ave|QTR Average 10.0 3.5 0.9 0.7 2.3
Dec No Results YTD Average [Vandalise{ Vandalised 12.7 11.8 5.7 7.3 4.6
2010{Jan No Results Discontinued QTR Ave|QTR Average 7.0 3.0 5.5 52.8 13.5
Feb No Results Discontinued  |QTR Ave| QTR Average 7.5 0.5 4.5 8.4 30.7
Mar No Results Discontinued 2.5 4.0 10.9 53 3.7 10.4 43.7
Apr No Results Discontinued  |QTR Ave|QTR Average 11.0 10.7 3.6 50 9.7
May No Results Discontinued  |QTR Ave| QTR Average 9.2 3.3 3.2 55.5 10.8
Jun No Results Discontinued 3.7 3.7 11.5 1.7 33 60 14.1
Jul No Results Discontinued  |QTR Ave|QTR Average 7.5 1.1 3.2 58.5 27.2
Aug No Results Discontinued  |QTR Ave| QTR Average 9.8 2.7 2.1 118.0 6.6
Sep No Results Discontinued 3.2 34 8.9 1.0 96.9 98.0 29
Oct No Results Discontinued  |QTR Ave|QTR Average 7.4 5.3 7.0 63.0 2.7
Nov No Results Discontinued  |QTR Ave| QTR Average 2.3 8.7 0.9 0.5 0.8
Dec No Results Discontinued 4.5 2.6 4.1 19.0 1.0 0.8 1.0
2011{Jan No Results Discontinued QTR Ave|QTR Average 3.7 33 12.3 6.7
Feb No Results Discontinued  |QTR Ave| QTR Average 1.9 1.6 4.3 20.1 7.5
Mar No Results Discontinued 2.9 5 0.7 1.9 2.8 20.8 4.5
Apr No Results Discontinued  |QTR Ave| QTR Average 0.3 0.8 4.9 34 0.2
May No Results Discontinued  |QTR Ave| QTR Average 04 0.5 7.8 0.4 0.3
Jun No Results Discontinued 4.3 4.6|Not sampled 0.2 5.8 12.6 1.2
Jul No Results Discontinued  |QTR Ave| QTR Average 1.0 1.2 < v v
Aug No Results Discontinued  |QTR Ave| QTR Average 0.7 6.3 4.0 24.9 6.9
Sep No Results Discontinued 7.5 6.5 0.2 4.7 & & 5
Oct No Results Discontinued  |QTR Ave| QTR Average <0.1 5.4 5.3 30.8 9.8
Nov No Results Discontinued  |QTR Ave| QTR Average 0.9|No flow 6.1 <0.1 <0.1
Dec No Results Discontinued 1.6 1.6 3.7INo flow 5.0 30.1 7.0
Source: Bi annual reports submitted to ZEMA by the Mining Companies
No Bore Hole means the bore hole had not yet been sunk.
No sample means that the mines did not submit test results
YTD average means that the mine submited the annual averages instead of the monthly averaages
ANALYSIS
Minimum value N/A N/A 1.6 1.6 0.2 0.2 0.9 0.4 0.2
Median value N/A N/A 4.0 4.6 3.0 22 3.9 12.3 6.6
Maximum value N/A N/A 11.0 7.1 12.7 19.0 96.9 118.0 43.7
Average value N/A N/A 45 4.7 4.7 3.8 7.1 25.4 8.5
No returns/results N/A N/A 0 0 1 1 4 2 2
No. Above ZEMA limit N/A N/A 11 11 19 22 27 21 22
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Appendix 21

Ground Water Pollution (Dumps) - TCo

Chambishi Mopani Mopani Copper
Copper Copper Mine| Mine - Mufulira
Smelter - Mufulira | Borehole no. 18
Suphiric acid| Mopani Copper Mine - | Acid loading | between tank hse | Mopani Copper | Mopani Copper| Mopani Copper
Name of storage Mufulira Concentrate | bay borehole| 5 and refinery [Mine -Nkana Mine -Nkana (Mine -Nkana colbalt
Facility facility smeter shed borehole no. 9 no. 16 change house  [oldCVW colbalt plant plant
Deep Shallow Deep Shallow
ZEMA statutory lin| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2009{Jan _ |Dev QTR Average [QTR Averag <0.1 <0.1 1.1 444.2 276.8
Feb  |Dev QTR Average |QTR Averag <0.1 <0.1 1.3 130.0 110.0
Mar _|Dev <0.1 <0.1 <0.1 <0.1 No Results No Results No Results
Apr__|Dev QTR Average |QTR Averag <0.1 <0.1 0.9 16.3 334
May |Dev QTR Average |QTR Averag 0.1 <0.1 1.3 13.6 14.4
Jun |Dev <0.1 <0.1 No Results No Results 1.4 28.4 9.1
Jul  [NoResults |QTR Average |QTR Averag 0.1 0.1 No Results 7.9 21.2
Aug  [No Results  |QTR Average |QTR Averag <0.1 <0.1 0.8 7.6 21.2
Sep |No Results  [<0.1 <0.1 0.1 <0.1 No Results No Results No Results
Oct  [NoResults  |QTR Average |[QTR Averag <0.1 <0.1 No Results 6.3 47.5
Nov_[No Results  |QTR Average [QTR Averag 0.3 <0.1 0.4 5.8 56.0
Dec  [No Results | Vandalised Vandalised 0.2 <0.1 1.6 290.3 93.6
2010[Jan _|No Results [QTR Average |QTR Averag( <0.1 <0.1 1.2 3,992.3 347.9
Feb |NoResults |QTR Average [QTR Averag 0.1 0.1 1.0 295.1 1,780.7
Mar _[No Results  [<0.1 <0.1 0.4 0.4 1.3 320.1 1,884.3
Apr_ [No Results  |QTR Average |QTR Averag 0.4 0.2 0.9 2,200.0 183.0
May [No Results |QTR Average |QTR Averag 0.3 0.1 0.6 2,342.5 232.0
Jun _ [No Results  [<0.1 <0.1 0.2 <0.1 1.0 4,200.0 298.0
Jul  [NoResults |QTR Average |QTR Averag 0.3 <0.1 0.4 3,029.3 1,215.0
Aug  [No Results  |QTR Average |QTR Averag 0.5 <0.1 0.8 2,402.0 210.0
Sep [No Results  [<0.1 0.1 0.3 0.1 30.0 1,340.0 2,781.0
Oct  [No Results  |QTR Average |QTR Averag 0.2 0.1 1.8 515.0 160.0
Nov [No Results  |QTR Average |QTR Averag <0.1 <0.1 0.7 24.0 92.5
Dec  [No Results  [<0.1 <0.1 <0.1 <0.1 0.7 2.9 90.9
2011[Jan  |No Results |QTR Average |QTR Averag 0.1 <0.1 0.6 320.0 151.0
Feb [No Results |QTR Average |QTR Averag 0.1 04 1.2 910.0 2.3
Mar |No Results  [<0.1 0.1 0.1 0.1 0.3 1,570.0 96.7
Apr _[No Results  |QTR Average |QTR Averag( <01 <0.1 1.2 75.4 94
May |No Results  [QTR Average |QTR Averag <01 <0.1 1.0 14.0 13.8
Jun _ |No Results  |<0.1 <0.1 <0.1 <0.1 0.8 157.0 34.9
Jul  |NoResults |QTR Average [QTR Averag 0.1 <0.1 No Results No Results No Results
Aug  |No Results  [QTR Average |QTR Averag <0.1 <0.1 0.2 1123 453
Sep [NoResults [<0.1 <0.1 <01 <0.1 No Results No Results No Results
Oct  [No Results |QTR Average |QTR Averag <0.1 <0.1 0.6 123.1 78.6
Nov |No Results  |QTR Average |[QTR Averag 0.1|No flow 0.6 <0.1 <0.1
Dec  [No Results  [<0.1 <0.1 <0.1|No flow 0.5 58.6 51.7
Source: Bi annual reports submitted to ZEMA by the Mining Companies
ANALYSIS |
Minimum value  |N/A N/A 0.1 0.1 0.1 0.2 2.9 2.3
Median value N/A N/A 0.1 0.2 0.1 0.9 157.0 92.5
Maximum value  |N/A N/A 0.1 0.5 0.4 30.0 4200.0 2781.0
Average value N/A N/A 0.1 0.2 0.2 1.9 805.0 336.8
No returns/results |N/A N/A 0 1 1 6 4 4
No. Above ZEMA 0 0 0 0 0 11 31 31
No Measurements 0 0 0 0 0 0 0 0
No. 30x above limit 0 0 0 0 0 0 21 24
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Appendix 22

Underground Water Pollution (Other facilities) - TMn

Mopani
Copper
Mine -
Mopani| Mufulira
Chambis Copper | Borehole
hi Konkola Mine - no. 18
Copper |Copper Mufulira| between Mopani | Mopani
Smelter |Mine - Mopani Copper Acid |[tank hse 5| Mopani ([Copper |Copper
Suphiric (Nkana Mine - Mufulira | loading and Copper |Mine - |[Mine -
acid Acid Concentrate bay refinery (Mine - [Nkana |Nkana
Name of storage |[loading smeter shed borehole| change |Nkana [colbalt |colbalt
Facility facility |Bay borehole no. 9 no. 16 house oldCVW |plant plant
Deep Shallow Deep Shallow
ZEM A statutory lii 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
2009(Jan Dev YTD Ave| QTR Ave|QTR Ave 0.6 0.6 3.2 18.9 10.4
Feb Dev YTD Ave|QTR Ave|QTR Ave 0.7 0.7 5.9 6.5 6.0
Mar Dev YTD Ave 1.7 0.4 1.4 1.4 | No Resu|] No Resul No Resul
Apr Dev YTD Ave|] QTR Ave|QTR Ave 0.2 0.2 9.0 0.9 3.9
May Dev YTD Ave|] QTR Ave|]QTR Ave <0.1 <0.1 4.4 0.5 1.0
Jun Dev YTD Ave 1.2 <0.1]| No Resul No Results 7.4 3.9 1.0
Jul No Returf YTD Ave|QTR Ave|QTR Ave 0.1 0.5] No Resu| 0.6 2.1
Aug No Returf YTD Ave|QTR Ave|QTR Ave <0.1 0.7 2.2 0.6 2.2
Sep No Retur] YTD Ave 1.3 <0.1 1.4 0.1] No Resul No Resul No Resul
Oct No Retur] YTD Ave|QTR Ave|]QTR Ave 2.6 0.2] No Resu| 0.9 3.5
Nov No Returf YTD Ave|OTR Ave|QTR Ave 2.6 0.4 0.8 0.9 4.2
Dec No Retur] YTD Ave|Vandalise{ Vandalise 3.5 4.4 3.1 15.1 5.4
2010|Jan No Returij Discontimlf QTR Ave| QTR Ave 0.5 1.5 3.1 178.0 12.7
Feb No ReturijDiscontilf QTR Ave| QTR Ave 3.0 0.3 1.1 11.3 123.6
Mar No Retury Discontiny 0.3 0.3 3.8 0.9 0.9 12.6 157.3
Apr No Retur Discontiny QTR Ave|QTR Ave 0.1 3.7 1.7 180.0 9.6
May No Returi Discontily QTR Ave| QTR Ave 2.9 1.1 2.5 235.8 19.9
Jun No Retury Discontiny 0.9(<0.1 3.6 1.3 2.4 230.0 15.6
Jul No Returij Discontinf QTR Ave| QTR Ave 3.2 0.6 1.9 181.5 10.4
Aug No Returij Discontilf QTR Ave| QTR Ave 3.4 1.0 2.0 205.0 8.8
Sep No Returi Discontiny 0.2 1.1 2.7 0.5 2.1 9.1 176.0
Oct No ReturDiscontilf QTR Ave|QTR Ave 2.5 1.7 7.9 14.1 0.9
Nowv No ReturijDiscontilf QTR Ave| QTR Ave <0.1 2.2 3.0 9.0 51.0
Dec No ReturiDiscontiny<O0. 1 <0.1 <0.1 5.2 0.3 0.4 0.6
2011|Jan No ReturDiscontilf QTR Ave| QTR Ave 0.3 1.2 2.0 31.0 9.3
Feb No ReturDiscontimj QTR Ave]QTR Ave 0.1 0.3 4.0 29.4 12.4
Mar No Retury Discontiny 0.8 1.5 0.4 0.5 1.9 90.0 7.1
Apr No Returij Discontimf QTR Ave|QTR Ave 0.1 0.6 3.1 9.8 0.9
May No Returij Discontilf QTR Ave| QTR Ave 0.1 0.3 4.2 1.4 1.3
Jun No Returi Discontiny 0.7 1.2 0.3 0.3 3.2 21.3 3.5
Jul No Returi Discontimj QTR Ave| QTR Ave 0.2 0.2| No Resul No Resu| No Resul
Aug No Returij Discontimf QTR Ave|QTR Ave 0.2 2.3 1.8 40.0 12.3|
Sep No Returi Discontiny 1.0 1.7 0.2 1.7] No Resul No Resul No Resul
Oct No ReturDiscontilf QTR Ave|QTR Avel <0.1 1.4 3.3 18.1 10.1
Nov No Returi Discontiny QTR Ave|QTR Ave <0.1|No flow 3.6 2.1 0.6
Dec No Returi Discontiny 0.9 0.9 <0.1|No flow 2.2 50.1 11.9
Source: Bi annual reports submitted to ZEMA by the Mining Companies
DATA ANALYSIS
Minimum value N/A N/A 0.2 0.3 0.1 0.1 0.3 0.4 0.6
Median value N/A N/A 0.9 1.1 0.7 0.7 2.8 13.4 8.0
Maximum value N/A N/A 1.7 1.7 3.8 5.2 9.0 235.8 176.0
Average value N/A N/A 0.9 1.0 1.5 1.2 3.1 50.3 21.7
No returns/results |N/A N/A 0 0 1 1 6 4 4
No. Above ZEMA| 0 0 3 4 13 13 27 25 26
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Appendix 23

Ground Water Pollution (Dumps) - TFe

Mopani
Copper
Mine -
Mufulira
Mopani |Borehole no.
Mopani Copper |Copper Mine| 18 between | Mopani Mopani Mopani
Chambis hi Konkola Copper | Mine - Mufulira | - Mufulira | tank hse 5 |Copper Copper Copper
Copper Smelter |Mine - Nkana Concentrate | Acid loading | and refinery |Mine - Mine - Mine -
Name of Suphiric acid  |SBU Acid loding smeter shed | bay borehole| change |Nkana Nkana Nkana
Facility storage facility |Bay borehole no. 9 no. 16 house oldCVW___ [colbalt plant|colbalt plant
Deep | Shallow Deep Shallow
ZEMA statutory limits 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2009{Jan Dev YTD Average QTR Ave|QTR Ave 1.0 1.6 6.9 1 4.7
Feb Dev YTD Average QTR Ave|QTR Ave] <0.1 0.3 14.1 1.5 2.4
Mar Dev YTD Average 2.9 42 <0.1 28.8 |No results [No results  [No results
Apr Dev YTD Average QTR Ave|QTR Ave] <0.1 63.3 3.2 0.4 3.2
May Dev YTD Average QTR Ave|QTR Ave] <0.1 <0.1 4.3 0.9 1.6
Jun Dev YTD Average 0.9 7.6|No results No results 5.1 0.9 1.9
Jul Not sampled YTD Average QTR Ave|QTR Ave 0.2 12.5 |No results 0.1 0.1
Aug Not sampled YTD Average QTR Ave|QTR Ave <0.1 7.0 0.3 0.1 0.1
Sep Not sampled YTD Average 1.7 0.7 0.4 2.0 [No results  |No results  |No results
Oct Not sampled YTD Average QTR Ave|QTR Ave 0.1 5.8 |No results 1.7 1.0
Nov Not sampled YTD Average QTR Ave|QTR Ave 0.7 28.1 1.6 1.8 11.7
Dec Not sampled YTD Average 1.7 5 0.8 147.0 1.3 0.8 1.0
2010{Jan Not sampled Discontinued QTR Ave|QTR Ave 0.4 0.3 20.9 27.6 34.3
Feb Not sampled Discontinued QTR Ave|QTR Ave 0.7 5.0 28.9 2.3 14.1
Mar Not sampled Discontinued 2.7 6.5 0.2 294 234 3.2 18.7
Apr Not sampled Discontinued QTR Ave|QTR Ave <0.1 71.2 18.3 20.1 9.4
May Not sampled Discontinued QTR Ave|QTR Ave <0.1 14.6 10.9 43 4.2
Jun Not sampled Discontinued 0.1 6.5 0.2 10.4 5 2.2 12.9
Jul Not sampled Discontinued QTR Ave|QTR Ave 0.3 11.8 0.1 0.3 0.1
Aug Not sampled Discontinued QTR Ave|QTR Ave 1.0 14.8 0.3 2.1 0.4
Sep Not sampled Discontinued 14 1.5 0.2 6.1 15.1 0.3 10.1
Oct Not sampled Discontinued QTR Ave|QTR Ave 0.3 294 0.3 0.2 0.1
Nov Not sampled Discontinued QTR Ave|QTR Ave 0.5 524 <0.1 <0.1 <0.1
Dec Not sampled Discontinued 5.91<0.1 0.9 214.0 <0.1 <0.1 <0.1
2011|Jan Not sampled Discontinued QTR Ave|QTR Ave] 0.3 20.9 <0.1 1 0.9
Feb Not sampled Discontinued QTR Ave|QTR Ave 0.3 5.0 10.9 43 14.1
Mar Not sampled Discontinued 0.5 0.7 0.1 6.7 <0.1 1.6 0.9
Apr Not sampled Discontinued QTR Ave|QTR Ave] 0.3 1.8 0.3 0.2 0.2
May Not sampled Discontinued QTR Ave|QTR Ave] 0.3 0.8 1.3 0.7 1.2
Jun Not sampled Discontinued 0.5 0.3 0.8 1.0 <0.1 0.6 20.0
Jul Not sampled Discontinued QTR Ave|QTR Ave] 0.3 4.7|No results  [No results  |No results
Aug Not sampled Discontinued QTR Ave|QTR Ave 1.8 41.6 <0.1 0.2 <0.1
Sep Not sampled Discontinued 7.3 5 0.9 24.2|No results  [No results  [No results
Oct Not sampled Discontinued QTR Ave|QTR Ave 0.1 1.2 0.7 1.2 0.3
Nov Not sampled Discontinued QTR Ave|QTR Ave 3.5]  No flow 0.3 0.5 1.6
Dec Not sampled Discontinued 0.8 1.7 3.8] No flow 17.4 14.2 10.1
No of times higher - range
Source: Bi annual reports submitted to ZEMA by the Mining Companies
ANALYSIS
Minimum value N/A N/A 0.1 0.3 0.1 0.3 0.1 0.1 0.1
Median value N/A N/A 1.6 42 0.4 11.1 4.7 1.0 1.9
Maximum value N/A N/A 7.3 7.6 3.8 214.0 28.9 27.6 343
Average value N/A N/A 2.2 3.6 0.7 27.0 8.0 3.2 6.3
No returns/results N/A N/A 0 0 1 1 6 4 4
No. Above ZEMA limit 0 0 4 6 2 24 14 9 14
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Appendix 24

Assessment of Tailings Storage Facilities (Dumps/dams)

Name OJName o

Drainiages in good

JPollution olllllegal

Hazard Residential
Dump  |Restricted - ous. condition / No[Evidence of{Evidence . Pollution 0 ) e“ ‘! e
. . and  warning| ) . surrounding | waste Pollution of ground water|within 500metres from
Mine Facility ~ |status |access \ sinkholes /  No|gullies vegetation ) surface water
’ signs \ areas e.g, dust |disposal the dam wall
tension cracks
Vegetation along the The collected effhuent from
main eastern wall the plant ichiding runoff s|Although the  nearest|
the lower part of| highly acidi ' ity is said
Thre ae fedfew mlison and the lower pa o Thee e ghly la01.c and requires|communty is said to be
. . the western flank is[, . . neutralization Skm away, there have
Bwana Tailings Dam i . |There are no{drains. the north| incidences  of There is 1o effluent The moniorne rests ol s of vat
. ceess i . emer and|, . ) ¢ monitoring resuls from|been complaints of water
Miubwa ~ [No. SA and|Active . hazardous and|Some toe drainages|eastern gmg fugive dust from| None discharge o the - . n .
o restricted , . establishing. . . bore hoke 25 andl0showedjpolion 1 the
Mining Limited|5B safetysigns |have  overgrown|section of the the bare taiings envronment . I
e i However, IheS s instances of high acidity{Mukuhngwe stream by
i urmp. urfaces. . .

5 ’ northern and - other levels ie. pH belowlthe  residents  of
wall remain minimum levels of 6high Mukulungwe farms.
generally bare. TDSDCu.DFe and DMn

Although  th {
The monitoring resuts from ough ‘e ‘dniarebs
communty s said to be
bore hoe 49 and 13 y
. . . . . |Skm away, there have
N . |There are no[Storm water] High possibilty of There i no effluent|showed instances of high .
Todings Dam| . [Access i o The dam was ) L . been comphnts of water
Rechimed| . hazardous  and|diversion ~ chamnels| . Poorly vegetated  [dust  due  to[None discharge to  thelacidiy kevels ic. pH below| .
No.4 restricted , rechimed . o L _ [polufion ~ m the
safetysigns ~ |were seen. sparse vegetation environment minimum levels of 6igh Mikuhmene steam b
TDSTSSDCuDReEC and], o S
DM the  residents  off
Mukuhungyve farms.
. Gulh Dust  emissi Contrary to regulations,
Luanshya . Unrestricted |No safety and) . . ! . |Fastern wall of the v e@3510ns ) iy 1 el 10‘,“ Ano o
Camer Mie Musi Tailings Actie s f thlhuzrdon s SLmed drams - were(formation ~ on i & bl high as e No bi amuals|ground water monioring{No ~residential areas
4 Dam ) # seen the dam was P P ymost parts of the submitted was conducted for ~ the within S00m radius.
Pl site were seen vegetated .
pronounced. dam are bare period 2010 - 2011
ding to ZEMA
Dam had water that A .
. report Dated Apri
the mme  was
Lumwana requesting ZEMA to P et s
U i .
- Copper . A no dump st rekased to[No borehole resuls No but Lumwana river
Mining . Active ~ [yes Yes rekase  to  the[No No No .
Taiing Dump . ) low(new) Lumwana river|No statutory dump report ~ [was accessed by locals
Company environment as it was . ,
_— wihout  ficence
compromising  the ‘
stabﬁi ofthi i between April 2009
o e dump and Aprd 2010
Th ffhuen
L The vl are b diseh fe :t?
e wall are bare charge from the
. [Metals Hazardous and|  Drainages are . . [No icidences of| . b . |Test resuts show that al
Chambeshi | .. . |Access  not . wih  very  littk| . talings dam is sen .
Taiings  [Active . safety  signs|underground and are|None 0. Iwind-bown  [None parameters are  complant({None
Metals Ple restricted . y vegetation in solted| (0 a refum water| iy
Storage were seen. i good condiion erosion. with statutory mits
Fuly places pond and back to
the plant.
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Appendix 24 (Cont)

Assessment of Tailings Storage Facilities(Dumps/dams)

Drainages in good| . e
Hazardous Pollutio of| Tllegal Residential areas
Name offName  offDump  [Restricted réou . |condition / No|Evidence of|Evidence u n. g Pollution of surface . 9 {enl "
X -~ and  warning| X . surrounding  areas|waste Pollution of ground water|within 500metres from
Mine Facility status  [access . sinkholes / Nojgull getati . water
signs . e.g. dust disposal the dam wall
tension cracks
Chambishi ly at th
oSt . [ o ¢ Dump dicharges in luela| Approximately 700m are
Copper Slag Dump  [Active |0 entrance to the None No dump report
stream farms
Smelter dup
has borrow vegetated except for |beaches that can not be Skm from kalulushi
Mopani pits caused the western wall d as the township. Squatter
Copper Mines by lligal no adequate  [the picolo dicant The vegitation in the |dump is still active. No Piccolo dicant drains compound was found
Ple-Nkana miningand  |sinage to keep |discharges into gullies on the |westernwallare  |wind breaks erected. into the Fikondo  |Some element of high TMn|about 300m from the
TDISA [active  |are away people |unlined drains access ramps |covered in Dust is impacting the  |no stream in borehole test results [edge of the dump.
Seepage from filters
yes from the top drain directly into the
beaches that can not be mufulira stream.
. the south wall upto . o
Mopani R revegetated as the Spillway dicants into |test results fom borehole .
. . south west is largely . . ) . . Approximately 2km from
Copper Mines [TD 11 active  [yes yes ok no bare but ofh dump is still active. No |no the mufiiira stream. ~ [has evidence of High TMn th chosest town s
are but other areas | . ) e closest town ship.
Plc-Mufulira wind breaks erected. Discharge from both |and Tfe.
are well vegetated L .
Dust is impacting the spillway and seepage
surounding vegetation. has evidence of High
TMnand Tfe
* Insta f hi
No restricted wanees o i
clevation  of total
access to the Downstream  slopes .
suspended  solids,
Konkola dump. There|There are no| . |are well vegetated| . . ;
. [Lubengele . few  erosion Wind  erosion has| Total ~iron, Total|Instances of pH and Total
Copper  Mine|_. . was evidence|hazardous and| ) however the flanks| . .
Tailings Dam . gullies  were continued to affect the[None Cobalt and  Total|Copper being outside the|None
Ple-Konkola of  people|waming signs| and upper  slopes
Dump C . . observed beach areas Copper approved parameters
IBU fishing, displayed have patches of bare .
. Evidence of fine|
bathing ~ and| faces " .
. tailings ~ silting  the
washing.
downstream areas.
The  bare]
slopes of - th The d aterial
Sopes O el top parts of the| . . S
embankments Windblown dust is likely does not generate|
embankment  are L .
are to be generated from| acidic drainage, and .
Konkola . |generally well o The dump is located|
g . characterized . bare exposed tailings| subsequently, metal .
Copper  Mine| Tailings . vegetated with trees . . . approximately 3km north|
Not assessed |Not assessed with . surfaces but its impact|None leaching  is  not|None
Ple-Nchanga |Dump No. 7 and grass while the west of the nearest town|
numerous on human settlements| expected. No water| .
IBU . rest of the slopes are . ship.
gullies . |are deemed to bej pollution is expected
. generally bare with|. . .
extending  |° . insignificant. from the current
no vegetation cover. 5
down to the setting.
toc area.
The top surface is
well vegetated| .
Kamana (hrough natural The dump is located over
I
North Dump| Not assessed |Not assessed None T . None None None. None 2km West of the nearest|
colonization while the
(TD3) farm settlement.
slopes are  poorly|
vegetated.
None
The dump surfaces are|
Surfaces welllwell  vegetated apart
established from a patch on the
S tati d y i
TD4 [Not assessed |Not assessed evt‘jre . voeetation an 'rwwcs.tcm side afld tie None None None None
erosion gullies |further re-vegetation|setting and condition of]
required  present|the dump mean that
pending reclamation  |there is litle
susceptibility to  dust|
|blows.
Siltation of Mutimpa
Stream was noticed.
In addition effluent
E: ide[Wi i h
Mutimpa . INo hazardous Evidence o] astern e mfi emm‘? . discharged from the|Out of the parameters| & . .
o No restricted . . vegetated but|continued to affect the . . . Confirm ~ with  dump|
Tailings Dam and  warning| gullies on the . . [None Muntimpa Spillway to|monitored pH was non|
access . .. |western side was|western side which is . . reports
(TD 5) signs western side the Muntimpa Stream|compliant
bare bare .
was non complaint
with respect to TDS)
Fe and Mn.
Toe areas are wellWind  erosion  has The current setting of| .
. . . The current setting of the
Kansanshi There are noj . |vegetated with grass|continued to affect the| the TSF does no| N
. . few  erosion . L TSF  does not pose|
Kansanshi ~ [Sulphide hazardous  and| . and trees. The top|beach surface during dry pose significant| . .
.. o Yes . . gullies  were] None significant ~ ground  water|None
Mining Ple | Tailings warning  signs surfaces where there|season  and  dust surface water] . .
. observed L I . pollution [
Storage displayed is still deposition is|generated along access, pollution ks
bare. roads. contamination risks. )
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Appendix 24 (Cont)

Assessment of Tailings Storage Facilities(Dumps/dams)

Drainages in good

X Hazardous L . . Pollution of|Illegal 5 Residential areas
Name  offName  offDump  |Restricted . |condition / No|Evidence of|Evidence . Pollution 0 . -
i .. and  warning| , X R surrounding  (waste Pollution of ground water|within 500metres from
Mine Facility status  [access . sinkholes /  Nofgullies vegetation . surface water
signs . areas e.g. dust |disposal the dam wall
tencion cracke
None
The dump|
surfaces are well
Surfaces wellfvegetated  apart
established from a patch on|
S vegetati and the estern side,|
TD4 Not assessed |Not assessed cvere |vesetation and nojihe westem Sie, o None None None
crosion gullies |further re-vegetation|and the  setting|
required  present{and condition of
pending reclamation |the dump mean
that there is little
susceptibility ol
dust blows.
Siltation of Mutimpa|
Stream was
ticed. In additi
. . |Wind erosion has e te—
) Eastern side[ effluent discharged|
Mutimpa . INo hazardous Evidence o continued to] ) ut of the parameters| . .
! No restricted ’ ) vegetated but| from the Muntimpa| Confirm  with  dump
Tailings Dam and  warning gullies on the| ) affect the|None ; monitored pH  was non
access | lwestern side  was| Spillway to  the ’ reports
(TD 5) signs western side western  side compliant
re . Muntimpa ~ Stream
which is bare .
'was non complaint
with  respect  to
TDS, Fe and Mn.
Wind erosion has|
Toe areas are well|continued to] The current settingl |, e of thel
Kansanshi There are no| . |vegetated with grass|affect the beach of the TSF does not u s
) ’ few  erosion ) e TSF  does not  pose
Kansanshi  [Sulphide hazardous and ’ and trees. The top|surface  during] pose  significant|
. Yes N gullies  were| " None N significant  ground  water[None
Mining Ple | Tailings warning  signs e surfaces where there|dry season and| surface water| S0 N
Storage displayed * is st ionis|dust pollution B
D |risks.
bare. along access| contamination risks.
roads.
Dump is active and
top surface cannot|
Kansanshi be rehabilitated.
! There are no| ) -
Oxide Progressive planting|
¢ hazardous  and| . =
Tailings Yes N None of self sustaining on[None None None None
warning  signs
Storage P the  downstream|
Facility Py faces of the earth hill
embankment  will
Large quantities| Settling pond highly
The toe area was|of dust emanating| silted hence|
] Chibuluma . well vegetated butffrom the dump overflow was not Pwele Village is within|
Chibuluma No restricted| . S
. South b Displayed None the top embankmentsfand  the  most|None clear indicating] 100meters away from the
TailingsDump o and bench  were|affected presence of high dump.
bare. community is the total suspended|
Pwele village. solids
Eastern
embankment Too much dusf| )
. There are no . The dump s
Chibuluma highly eroded| ) and the town| 5 o )
e No restricted|hazardous ~and No vegetation on the h No ground water monitoring| )
Tailings . and being affected is| Kalulushi township
access warning  signs . top beach . and there was noltests
Dam No. 1 ! vandalized by| Kalulushi °
displayed ) . water discharge
illegal ~ stone| township
crushers
No restricted|
access-the
aste  rock]
waste  roc Thel dum
buttresses There  was| .
. . |There are no walls  were| The dump s
Chibuluma was  being : ; ) Too much dust|illegal L )
o . hazardous and| inaccessible  [No vegetation on the| . decommissioned No ground water monitoring| .
Tailings illegally : ) and the town|dumping of Kalulushi township
) warning  signs as there wasltop beach : . ® %land there was noltests
Dump No. 2 reclaimed . being affected is [domestic "
displayed no road| water discharge
thereby waste.
access.
cxposing  the
tailings to the
environment
Discharge from the
The toe drain is decant into  the
ergrown with gr “h hi s
e R Vegetation on i Shamchigeocer
and this may impede AN was clouded with|
) : The Northern|beginning to  take " ) -
. " No warning and|the design function. . tailings material. There are no residential
NFC  Africa|Tailings ) Access is nof ) MEHON |part of the|hold on castern side o
Active © signs|Unlined  drains  from| This meant that the arcas within the stated
Mining Plc  [Dump No. 6 restricted M dump plateauland  the  dump| " . ’
seen. the metallurgicall. . . tailings are finding| radius.
! is gullied surface s sparsely ;
processing plant are| ——— their way to the
used to feed effluen & new  dambo-the
into the dump. natural bio filter for]
the area.
The eastern side of There are settlements
Access o dump is well with within 500M of the dam.
restricted grass and occasional The dump was reclaimed
The toe drains are in o There  was| .
. " shrubs. The retaining| . on the eastern side by|
Luano ) No warning and|good condition. illegal o :
" Decommis [Vegetable A walls  are  well ; ) Sino  metals  .This
Tailings . signs|However, the eastern|None . dumping o No bi annuals
sioned  [gardens were A - vegetated with grass ¢ reclamation  has  lef
Dump(TD16) seen. ends require clearing domestic . ;
seen at the o p— and some shrubs — burrow pits  which are
e of the grown gr The central and| : now filed with water.
dump western parts have This is a health hazard to|
scanty vegetation. local children.
:‘ ‘f:.“k“h' Acoess oo waming and Vegetation has
alings Active i ay is lined None begun to take hold on|None None None
Dump  (TD)| restricted
19} seen. the dam wall slopes
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Appendix 25

Assessment of Slag Dump

Driage 5 good o

Poluton of surounding area

Residential ~ areas i

Name o Mine Name of ety Staus Restritedaeess - (Hagardous an waringsgnsEvidence ofulls ;ej::»n eacks/No - sik|Evidence ofvegetuion o Polutonofsurfce wter~~ (Pllutio o ground wafer neesfon e daal
hoes 5 ol T gt mirs e ctabimg e
) restied Hazardos and wamng sl were seenat te fouNo Gomage e wee) o ‘ (i irfaes which my ek 1 Thre 5 Roan fovnshp o
sty Coper e P (Ot ‘ ’ ’ ot Nocridees o st ol e .
o iy gl moer ver{vere e eolishodmy [ e Nt rekasng ofsdiens o e reary 00KM s o e
sennsie s e ndsteam
A 5l
st Hazdos and varmng sigs{ .~ No dumuge chamel wef o ‘ Tiere 5 Ron towesp it
New sy dump gl v e for il weresen N Novegetin Noerienceofitpoion~{Thedu wasbnded i
enansie
s 5 o]
" ‘ st ‘ ' ' ' '
(Chanbihi Ve P Nz o dp - ot ;;;gﬁem o o VA o o tatory dpreprt Nosatory mpreport Nosetoydmprepor | Nostatory ot
enansie
hoes 5 ol
” No sty ) e oz nd warmng sing No domuge chamel wer - ‘ !
(ChanbetiCopper Srer reopo;;ma ddmnp Autie ;;;j eminers . w:zrnm“:e: bt sezn i “erehovegelanun Noevemeof stpoion— {Nosantory dumpreport o sitory dmpreport~ Nostatory et
eenansie
reeh shy dimy =G il v esion a5 B i o seam s e g, Nof M fm v and g
i Copper Mes PN * 7 e s 4 fofio n n el vegeated onper e RBIEAS el I
0.8 apred bk fovns
’fﬂuﬁ_ths
Nor-
ket fnced
Fonce vntled
(PR o (ke oy ofhee e o e and L No atert bas been mode i mbied by vt proe St mmerl e waskd 1ot ‘
MopuCoper Mies PRl [Sho Do | |Aetireki o N e ‘ ‘ C Notestresls Kankoyotovnshipn e west
(e el reverd by at efvanm sigs “ HE feextaed e dp v esin s e it v
botom of e du
eyl poke
IeNe
’L "Notesin ks or sl
Adie/ bengNow- Tere o 10 huzrdos foks ot revegtaed- g benpconeredGrombed by oot o Sy el gt washed i t] About S0m noth of oy
ShsDupo.) | ‘ . None ! R ‘ ‘ ; Notes etk ‘
rechied Beotifewed — {vammgsins - Toe Draages e wlnedfor ek, idlownerson (i lovsip
nd oerronn v s,
Mgl mong b
el Gt one-<xcept fr e xcavte e
ey s e watr fom i A fos i) )
e ‘ ! , i dump‘ MMDMHHXCEpl fir e exeavee
Tere are moerows{Tere are 10 huzrdos Dranugs were olay exep] . (Nt for e exoaedte Lunshda steam v M L
‘ N . . - D st bave 0 vegltn " o s The dumpshy 5 chemicaly
Kookl Coper e PN U {Sh Dunp o, 7 (Bengrochimed oot ks oo vming i post arnd e Nowe fr  boced et e o Do e dunp el coaseteant Kaf e e pricks o ‘ o humanseteet ety
o ) ot ‘ ‘ et ot casly swoeple
te to s, Thefaclly e asem e o e i proe tovachlomenson, oo and ot el ended e
. L acng
el e sy chemialy et o
dnp 1o gl scetb o kachng
e
e sepige waterat e e of
o o 0t e o a ot
- Tere were o s gl Sepae was obsered n e ol
The dup & wili . ‘ e ‘ ‘ e, The oof water Das afThe seeage waer f te e o
‘ New Sty Dump) ‘ nd e was 10 e ofveskm i, The drge{Nore0 rogessre re-vegaon b ‘ L A ‘
Konko Copper M P Netanga BU | Autie e e e e e L ‘ Nore ot of camyg i ¢ shofbe dump was ot st for anyNoconmunyary
NoJs el e e 0 il around B G st G . .
plat ) artcks fom s dp and & ol achate
i bngmeerd G
ket parcks ot Chiol s
andsseqeny K e,
Tere were 1o envin e o commny eaty hough e
Uniomed sy~ {Avess o th | There e o g sonpsod e was ot evemeof, Progessie g e ' teuhor o ased e e
D (N L Nodr e |, ’ Nostatiey mpreport ottty Mooy dmprepot |
(i - Birsried  (vond e felty Imatera e eodd o e s Hmplhemeoflhedump. iy iy v febeae the dump o te e sk
. |
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Appendix 26

Assessment of Overburden Dumps

\ ‘| Resticted e s codl¥o fes Pollution ol Pollution of|Residential areas|
e o estric . ) . rainage is 0 tension] . ) ollution o ™
Name of Mine o Status Hazardous and warning signs Bidence of gullies . ' : ! Biidence of vegetation surrounding ! ground ~ [within  S00metres|
Facility access eracks/No sink holes surface vater
: areas e, dust wafer from the dam wall
. Partially tion were barefNo statutory dump| N tatutory[No statutory
Lumwana Mining Company Active yes No No No statutory dump reports Ay Somesecton verear o saio ipro. - S0 saioy
Vegetated reports dump reports | dump reports
Potential ~~ for
. The nn o
eneration of dust e e |
0
om foe e+ ‘oe
i il road 5 cutting
r— flow, North of Kabund
Plain wall very steep Numerous gulles on| ; 'w channels ~along East and
’ o The toe and southem part arefthe township close . o
the northem and eastem side. Active guly . . the bund into the Kabuta/Kapisha
. |Overburden Access s not|There are no waming sign posts *|There is no side drain beside the|well vegetated. The northemfto the du .
Konkola Copper Mine Ple-Nehanga IBU |\, . " on the lower slope of the rump and the L R |Nehanga stream{None townships and o
° No. 33 restricted.  [around the facility . . und wall Some sections of westem font|namely  Kabund] — ° .
’ materials has been washed into the tog p ’ Suspended  sil the East o
. and top surfaces are still bare. ~{East and U
road and Nehanga streamdiversion byt Kaisha materia polluting Muzbwela
I N .
. : the  Nchanga township
townships and tof
stream end up|
the st L i
o
Mz [
. Kafue river.
township.
Water s (\;.m;[ dls
- |discharge
. - . |The dump is withindischarged it The d h
. . . . {The drains on the southem side are{ Walls on the eastem side are ¢ m i ‘moinlolheopen ‘ u'mp By
Overburden The dump 5| There are no hazardous and warming| The eastem and westem side has erosion) . . the mine and nofthe open pit and) . the mine and no
) ; ood but there are tension cracks|reltively bare. The northem) pit and fomns
dump No. 20 guarded signs. ules. L exposure o anylforms part of the exposure to - any|
on the wester wall. side s well vegetated. ) part of the) *
township. open pi [township.
. open it
dewatering. )
dewatering,
There is ilkgal Surface run-o
mining  which fiom the westem
causes  which fonts and
causes two (1) northem ~ fronts
pre@ommanl The dump s generally poorly{The top surfaces e '_mo
gulles from the . westem  drains,
P vegetated.  There 5 nofare bare and apant]
top to the N . . There is buid up|
. Erosion gulles on the entire westem{ . vegetation cover on the westem{from polluting the|
Overburden bottom of the{There are no hazardous and waming| N Drainages are desilted resuling into] , > ) ) ) of sit afer the No human|
) . length, the northem and the southem{ ., .~ . side due to erosion and illegallsurrounding ~ area| . |None
dump No. 2 westem  wallsigns around the facity sitation of Chingola Stream X v N bund wall which| settlements nearby.
’ wall. exavation. there are 10 hurman|
There ~also eventualy
) settlements ’
excavation pits polute  thel
nearby. )
on the westem) : adjacent
and on top) Chingola Strea
suraces  tha and  ultimately
e affcting thel The southem wall has sparse it the Kafuel
stabilty ofthe vegetation. |rver.
The dump has
toe drains. thaf
colleet ~ rain
surfice  water
There &5 dust ! . "
Tovats i and  discharges
Gl L Northem frank has several gulles and] P ufnn to Nehanga and
north - westem| ) . especially from thef , .
there i e spes The a e e il The dump has drains that discharge) exposed  llegally (gt
Overburden There are no hazardous and waming|further west of the dump and material have), " N i ~ " (Streans. The toe No human]
evidence o . . into Nehanga and Chingola stream|Poorly vegetated excavated portions| , . one
Dump No.2 . signs around the facity been washed to the toe. there & severe| . ° . © ) drains ~ also] settlements nearby.
illegal X both tributaries of the Kafue river. which may affect
. eosion  conpounded by ek o * 7 Joonvey
rechimation . the  sumounding] .
" Vegetation. . suspended sifs,
activities envionment — but .
There i also
ot humans .
potential ~to]
eventually
polute the Kafie
Jiver.
The  Nchangal
stream flows to
el et alis on e ol casen s Tension cracks on the souther Onfy on somefthe  northem|
legal  mining Active gulles on the north eastem side S
Overburden $ I There are no hazardous and waming e - facoess road. There is a Northem, Westem and Southem(sekected p dge o thel No human|
on the north . and the walls are steep. A fow gullis on| N None
Dump No. | . [signs around the facily channel that passes through OB|sides are well vegetated that are  not|dump and there settlements nearby.
castern side the westem and eastem wall. . . b o .
and drain into the Chingola stream, vegetated. is high potential
of silt o end up
|inthe spoon.
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Appendix 26(cont)

Assessment of Overburden Dumps

q . . . Pollution . Pollution ollkesidemial areas|
Name of Mine g::lfly 0Sumus :‘:g;md Hazardous and warning signs [Evidence of gullies E:Iﬁos;:khimm mmﬂEﬁdenceohegelaﬁan surrounding :’:ll_lf::nmmngrmd within ~ 500metres|
areas e.g. dust water from the dam wall
The  Nehangg
stean s fo
bl i e s o e o i Tension ks on the southen (y on someffie o
bl i . [Acte gules on te noth easem sice - , ‘
T (Oreturden T e e b adwmny o faeass mad, Thee s a emagelNohem Westom and Souhemselctd. potionsfedge of the N b
KOV Nehanga B on fhe nor . nd the wells e step. A fow gules on : e
Dunp o, . |gnsarund e felty channel that passes through OBlsdes vl vegetted [t o mof{dnp and ter Setknents ey,
basemside thewestemand eastes s, L 0t
and s o the Chingobteam. veptated. [ hih potntal
of st foend
I fhe spoon.
R o fon)
the durp s Gound
Gnis o tefwter
Kansansi~ {moniomg
e, {borehok
o [Kaasasehende fotveen
Dust iy fo
. stean and tefSouth et
Kansashi e e i e dist mads i g
I GO T t Gongs 4 predonmanty bo  avafuck
. Oreburden W _ {badous and waming signs aefew ension gules wereobseved ot thelSome cncls cbsemed on e ‘mp i o (Howeer ter e ‘ E huna
Kansansi Mg P wticed |, har i no vegetton on te uspended - sitfd
ko (iplayed (opofthedump autess 0ad i . [stlmens rarhy
uoes e, miterds  Dos{Kansans
(umps compl ety ‘
ofentel foambo o
eay.
case aefshown somg
olon  andmeidences
siatin~ ffigh acidy
Ganho s . pH el
Hovever e .
abund vl
. (L
o st Hunan - setoren
: Pure to duswatersowmes(o o ‘
(hiuhra s, (ol ‘ ‘ Some evegetaion has tared| ‘ on e estem sie
) » . {Some gules were noted. The slpes of : olton on avas{veki - streanjresus ‘
Lo Mine perodic b Thee 00 hzardous and waming Too notaoessle o thee wermajon e lower el fo .+« + |Howerer this coul
(o Mg o e dunp vere 0t epofled and e ‘ ot eevegetaed|hut the steaniprovided fon
Oreturden ar done. legalsigns displyed s ads et o | bectae ot of§ o 0t b aocesed 2§
. egettd and where - foes{was naocssbelrowd wae
Qi g s 20 hecars C |terweenowoes]
. eposed [ ther wer olfesing
(akng plre s,
s s,
Fatly vegetted on he astn Mourst wateo e
. : The durp drans o Chambeshiside. Hovever, the donp Bes), . fooume & fefesuls (Yo o
o (Ovethuden oo [N et Ther are o badons and wammgf i ‘ AN e o ‘ , .
NFCAfrea Mg k. kol Decommissoned s i Fewgulies wereseen st The durp s drmagelsomebee s ontop il (hanbeshi— {provicd foeterents vt
k S spstemand s buded The westem sie s partaly p Rivr, owever{gound e he tated i
vegette i omss. bundstrcues fistng
N0 e
. : - : ol o b
(Ovethurden oo [N et Ther are o badous and wammgf Som yater diverion chanes o vidence offBund stuetums| .
5 [Deoommssioned o Fegulies e seen oy vegeteted . ‘ proided frsefenens vl
(i o] s s diplyed Ll dustpoluton —(vere m plce

ound e he s saed
lstng

Souree tautory Dunp report and physical ispectios

No overburden dumps were assessed for Bwana Micubwa, Luaushya Coppernnine, Chanbis Metals, Chanabishi Copper Smeler, Maamha Colieres and KCM Nkana
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Appendix 27

Assessment of Waste Rock Dumps

bliion o Residential
. (Name 0 , Hazardous  and Evidence of gulles-Drainage is goodNo  tension{Evidence of ' Pollution ~~offPollution ~ offarcas  within
Name of Mine N Status Restricted access o o . . surrounding
Haclity warning Signs  (soil erosion eracks/No sink holes vegetation s . dit surface water  (ground waer S00metres from
4 the dam wall
No resuts of|Th
South Bt St ot v i There are 1o storm water iversion - There was nofNo  waer or;s stohere :;rle 110
: . . i posts was|There were 10 notabl AIsely , , ound - water|uman settments
Ndoh Lime wase o Deconmisived Aceesrestited | o 7 o channels a5 all storm water gocs i evidence of dust{discharged 10 thegI‘ .
et erosion gulles . vegetated dump | ‘ festing  were|within the - stated]
ump directy o the quarry from the dump, olluton envronment . )
provided  {radivs.
Sparsely  |° Dt
* There are no stom water|vegetated. dump{polution e to
. _ — , There are humen
No resrited access ‘ diversion channels sufaces.  Thellegal miing and|There 5 no bundNo resuls o
South Waste , 0 waming and o , ‘ iy settlemens a fow
.., [There was evidence of . [Huge erosion  gules- The dump was i the{dump — surfaces|sparse vegetation ~|wall to limit rekaselgromd  water
Rock  dump(Decommssioned |~ fazardous ~ signs , , ‘ 4 mettes away from
(logal mining - Dug ut Were seen caving area as was evidenced bylare affected byl Wastelof solis 1o theltestng ~ were
No 1§ Were seet , L ‘ . the durmps
loles subsidence  observed  creatng{flegal ofer than wastelenvionment,  |proviced
‘ , Roan Mpatamatu
Gepressions on the dunmp surface — [rechmation  frock was seen af
Luanshya Copper actives. e dump.
Mie Pl Sparscly There &5 10 bund
vegetated dump wall to it relase
INo resrited access ‘ sufaces.  The . of soids to theNo resufs of|There are human
South west , No warmig and o . Dust polution e o] .
. (There was evidence of . |Huge erosion gulles|*There are no stomm water dersiondup -~ surfaces|, . fenviroment.  |grownd water|setfments a few
waste  rock|Decommissioned |, .. fazardous g legal minng and| . ‘
legal mining - Dug ut Were scen Channels are affected by " {The rivers closest ojtesting  were{meres away from
Gump No 14 Were scen ‘ Sparse veggtation .
loles legal the  dmp arefprovided  [the ump
rechmation Luanshya river and
activs. Fisansa siream
No resuls of
. [Muhndve Partia
Lumvana  Mining i , No  statutory|No ~ statutory ~ dump b No stafutory dumplground ~ water
waste  rock{Actve Ve No statutory dump reports vegetated at thefno . 0
Company dump reports  {reports reports festng ~ were
Gump-MR | f0¢ .
provided
. No resuls of
Mulndwe Partily
. No  stantoryNo ~ stautory ~ dump No statutory dump{ground - water
waste  rock{Actve Yes No statutory dump reports vegetated at thelro ‘ 10
dump reports  {reports repors festng  were
dump-MR 2 (o .
provided
Chambishi ~ Metals ‘ ‘ ‘ ‘ ‘ ‘
P]C”l i A NA [N NA VA NA NA [N
Chambishi ~ C: ‘ ‘ ‘ ‘
e VA NA VA NA A VA A NA
Smeker
rechmation  and & d
Mopani ~ Copperwaste  rock| . few smal  gules dumping was taking ‘p [k from Mindoly
. active 10 , 10 . |Mindolostream.  {no tet resuls ,
Mings Pl-Nkana o, 14 northern side place and evidence fownshio
i Notest resus
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Appendix 27 (Cont)

Assessment of Waste Rock Dumps

Pollution of| Residential
. Name o A Hazardous and|Evidence of gullies-|Drainage is good/No tension|Evidence off . Pollution of|Pollution  offareas within|
Name of Mine o Status Restricted access . N . . N . surrounding
Facility warning signs  |soil erosion cracks/No sink holes vegetation s e surface water ground water |500metres from|
- the dam wall
dust from| No results of]
sparsely . .
Waste Rock] . . . reclamation pollute|no discharge to any|ground  water|1.5km from|
active yes no need reprofilling stable no sink holes vegetated  top|. . X
Dump No. 28 qurfaces water course testing  were|nearest settiment
i ) surrounding only provided
. Kankoyo
evidence of  informal y
reclamation on  several 10 i 10 test results dumy bt
Mopani Copper[Waste  rock{ . . | . . . . 4 600m  from the|
" 3 active that  where|ye: no drains and silt traps are available |the top surfaces|no is 100m from the|no test results
Mines Ple-Mufulira (11 i » i X dump.  Butondo|
affecting the stability of and the slopes river N L
sC
the dumy "
J 500m
dust from dumpng|
activities and  dry|
Waste rock . . . . bare dump walls|season and  wind|no direct drain to the| Kankoyo is the|
active yes yes minor gullies no drainages Lo 1o test results .
13 and top surfaces |direction is  from(stream closest township
north east to south|
west(kankoyo)
Dust is generated|Effluent from the|
from the|crushing ~ activities|
. There are 10| it disch g . |No test results
Lufubu Waste . . . . |Excavated holes from| p into
. Being chimed by a|warning i . . . . Not prone to|800m away from|
rock dump 14/| Active . the private contractor{Lined drainages are present Not vegetated  |and ~ affect ~ the|Mufulira stream and| . .
L private contractor posts around the . Jacid rock|Kankoyo township
fuciiy have emerged surrounding are ot rainace
environments- for TSS and other 2
bushes metals
not close to the
. t o i Kankoyo township|
. . no  progressive| . stream but run o .
Waste rock . multiple gullies on the| . p gr no  significant dust] . is the closest]
active yes yes unlined drains rehabilitation has water is directed to[no test results .
17 south west concern township to the
taken place the stream from the
. northeast
drainage sumps
Despite efforts  tof
reprofile the dumps
with inert materia L .
| Boreholes  for|Sikimina village is|
There was some|there was evidence . A
. . water sampling|about 500 M from|
vegetation on the|of  spontaneous|The Kanzinzi stream b
L Hazardous ~ and|There were notable| . X and  analysis|the dump.
Maamba  Collieries - . . X X . . castern side of] on the|was diverted from
lzuma A Decommissioned | There is restricted access|safety signs were|gullies on the dump|The dump had unlined drainages . purpose s were|However  they|
Pl the dump. Allldumps. Combustion|its normal course by|” "
seen. walls . R . not installed at|depend on water|
other sides were|has an impact offsilt . .
. the Kanzinzilfrom the Kanzinzi
bare releasing  carbon|
. stream stream
monoxide and
sulphurous ~ gases
into the atmosphere.
Despite efforts to
reprofile the dumps
with inert material,
. Boreholes ~ for|
there was evidence )
L water sampling|
of spontancous| The Kanzinzi stream 5
No hazardous and . . . and  analysis
5 . . . No notable ~erosion . . . combustion on the|was diverted from|
[zuma B Active There is restricted access|safety signs were| The dump had unfined drainages  [No vegetation . purpose s were
gullies dumps. Combustion|its normal course by|
seen. R . not installed at]
has an impact of|sit L
. the  Kanzinzi|
releasing  carbon|
9 stream
monoxide and
sulphurous ~ gases
into the atmosphere.
Despite  efforts  tol
reprofile the dumps
with inert materia
. } Boreholes ~ for
there was evidence ; "
. water samplin
of  spontaneous| The Kanzinzi stream| 2 g There  were no|
No hazardous and| . . X and  analysis
. . . . . 0 notable erosion . . . combustion on the|was diverted from| human settlements|
Izuma A infill |Active There is restricted access|safety signs were| The dump had unlined drainages  |No vegetation . purpose s were| . .
gullies dumps. Combustion|its normal course by|” *. within the stated|
seen. B R . not installed at|
has an impact of|silt . [radius.
the  Kanzinzi|
releasing  carbon|
. stream
monoxide and|
sulphurous ~ gases
into the atmosphere.
Konkola ~ Copper
5 Waste  Rock] .. |Dump report not{Dump report not . Dump report not |Dump report not  [Dump report not  |Dump report  {Dump report not
Mine  Ple-Konkola Dump report not provided| .p P .p PO Dump report not provided .p 4 .p po .p 4 P ‘po ump P
1BU dump A provided provided provided provided provided not provided  |provided
Waste Rock .. |Dump report not{Dump report not . Dump report not |Dump report not  [Dump report not  |Dump report ~ {Dump report not
Dump report not provided Iy I Dump report not provided LI e e D e
dump B provided provided provided provided provided not provided _[provided
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Appendix 27(Cont)

Assessment of Waste Rock Dumps

. Name o A Hazardous and|Evidence of gullies-|Drainage is good/No tension|Evidence 0fl’nllution. nf}’ullution of| Pollution of:reesaisdemialwilhin
Rameciiie Facility SES Restbtedateess warning signs  [soil erosion cracks/No sink holes vegetation PRI surface water ground water |500metres from|
Aot the dam wall
Kasanshi
Overburden/ Compex report Complx report Complex report | Complex report deal (ipts Complex report
- Complex report - ceal p. ; Complex repor eakt - |Complex eport ealt with under p‘ . p. ; ‘p . repart eal p. ;
KansanshiMiring Ple Waste ~ rock , deal with under | dealt with under |deat with under (with under ‘ deal wih under
with under overburcen with under overbucen overburden with under
Qumps overburden overburden  (overbuden overburden overburden
overburden
comple
Chibuhma Compex report Complex report {Complexreport—|Compex report deal (ipts Complex report
X1 mpkx 1 X X X
. , Complex. report deakl " Complex repor ceakt - |Complex epart ealt with nder ‘ , ‘ repart eal ,
Chibubma M~ [Mine~ Waste .p po deal with under ‘p po PR deal with under |dealt with under ~[with under p deal with under
with under overburden wih under overburden (overburden with uder
Rock dump Overburden overbuden  |overburden  [overburden Overburden
Oierburden
Generally el
vestated  wih
The dump poses 10
Mior — gulles were A immedu'jtlsp
R - . W o .
INFC Afrca Minmg| Waste rock . ‘ Wamng ~ and 8 There  subsidence  the cavigSome parts of] )
~ Decommssioned  (Unrestricted acoess , observed on the eastern , envromental None
P dump No§ safety signs seen | area south of the open pi the wester wal ,
sk concerns i fermsof
e compltely e
covered il
Vegelation
. Te  dumg
Wamng ~ and ‘ N
Waste rock y , ‘ o There was evience of tension/Parely ~ No threat of dustichamnel ~ chamely :
Decommisioned | Unrestrited access — [safety signs were|Minor gules were seen ‘ . Nore
dumNo 17 cracks vegtated  [poluton water o the
seen ,
Chambeshistream
The cushing plnt
P of e e
produces  cnshed]
e s v water i drected t0
. W ,
Wamng ~ and ‘ | Chambeshi - stream
Wasterock | ‘ ‘ o No defied dramage system for the s fowing o the ‘
Active Unrestricted Access |safety signs were|Minor gulles seen . on e astem sie.
ump No 18 Gump surounding - areas.
ot s ere ot ako
However there arel
iy reclamation activies
10 eilences of .
y on the easter sice.
figiive dust
, Drainage i via suface rn off and _ |Posshilty of dust
, Wamng ~— and ‘ _ Noveetetonas]
Waste rock w N s Vit an open drainage chanmel kading o i | IiHpollunon s e X
cfie mestrtedaccess  [safety sims were) - Mior gules seen , g 5 § , e
dump No 20 L gu TD 6 on the castem side of the ump S ldmp s of
ot seen ongoing
dump vegetated.

Source :Statutory Dump report and physical inspection

KONNOCO was under development — not assessed
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Appendix 28

Assessment of used oil storage facilities

Adequate/ . q
. Bunded and ) Appropriate Proper handling . . . Internal
Name of Mine | Name of Facility et Impermeable Ade‘quffte Appr'opnate storage facilities | of waste to avoid Spills properly ﬁrel?ghtmg ﬁrft pd Inspections of
access ventilation warning and . cleaned up equipment equipment -
floor A to hold the waste spills facilities
safety signs
The firefighting The first aid
equipment was | equipment was
. . stored ina place | stored ina place | There were no
. No restricted Oil spills . . .
Ndola Lime o restricte Yes Yes Yes Yes . LIS No that was difficult to| that was difficult to| records of used oil
access noticed on the floor . . . .
access ie. access i.e. inspections
separated by a wall[separated by a wall
fence fence
Luanshya C Ol spils were s There Wasn0-— | - was no first
UansyE SOPPEF ) centrator Yes Yes Yes Yes Yes 11 SPIS Were secn No firefighting ere was no frs Yes
Mine Ple on the ground R aid equipment seen
equipment seen
Lumwana Mining No first aid
d Mulundwe Yes Yes Yes Yes Yes Yes Yes Yes equipment was on Yes
Company "
site
. o No internal
Chambeshi Metals Oil spills were seen| Sawdust was used . .
Zone A Yes Yes Yes Yes Yes § Yes Yes inspection records
Ple on the ground  [to clean up oil spills .
for used oil
No first aid No internal
Chambeshi C No restricted No adequat . . .
AesL e o restricte No bunded wall Yes ° a‘ equ.a ¢ Yes Yes Yes Yes equipment was on | inspection records
Smelter access warning signs . .
site for used oil
Oil spills were No internal
Near the smelter Yes Yes Yes Yes Yes noticed on the No Yes Yes inspection records
ground for used ol
Mopani Copper No internal
. BRI Salvage Yard Yes Yes Yes Yes Yes Yes Yes Yes Yes inspection records
Mines Ple-Nkana .
for used oil
Sawdust was No internal
There were . . 8
Zone A Yes Yes Yes Yes Yes soilaces spread on top of Yes No first equipment | inspection records
Sprage: the spillages for used oil
N o There were
Y Y Y Y Y il h Y Y Y Y
Mines Plo-Mufulira es s () es es spillages on the (2 () es es
ground
Maamba Collries The s‘torage First aid bchwas
Plc Contractors garage No Yes Yes No capacity was Yes Yes Yes seen though it had
inadequate 1o contents.
Light vehicles
BILVEAEKS No No Yes No No No No No No No
workshop
Konkola Copper .
Saw dust sprinkled
Mine Ple-Konkola Yes Yes Yes Yes Yes Yes Qs spr‘ : Yes Yes no
on the spills
IBU
No Inspection
Konkola Copper Reports carried out
! There was 8
Mine Ple-Nkana Yes Yes Yes Yes Yes . o Yes Yes Yes by Environmental
evidence of spills
IBU department of the
mine
Konkola Copper o
No restricted No hazardous and
Mine Ple-Nchanga 0 restrctes Yes Yes © azf)r og@ an Yes Yes Yes Yes No first aid kit No
access-no gate warning signs
IBU
Storage facility is No Inspection
S ded b Reports carried out
R sum)un. led by There was epol s.came ou
Yes Yes Yes Yes grass which may . i Yes Yes Yes by Environmental
Pl . evidence of spills
make it prone to department of the
fire mine
No
- oil separator was
i
No restricted n({t WY
access-oil storage There was jieizeae No inspection
Chibuluma Mine . 5 Yes Yes Yes Yes . . blocked Yes No first aid pe
facility also used as evidence of spills . . records
- contaminated soil
wash bay .
- mixture of water
from wash bay and|
oils
NFC Africa Mini Th bl
AN Yes SHLEIIE Yes Yes Yes Yes Yes Yes Yes Yes
Ple floor had cracks

*KONNOCO could not be assesses as it was still under development phase.

**Source; ZEMA compliance monitoring reports and physical verification
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