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DISCOVER NEW MINERALS IS AN INSPIRATION TO EVERY ZAMBIAN

I SIXTUS MULENGA - THIS MINING STALWART’S LONG JOURNEY TO

How many people would leave a prestigious job, their
home, their family, and the lifestyle that they’'d worked
incredibly hard to build for a tent in rural Zambia, in
pursuit of a dream? That's what Dr. Sixtus Mulenga
did.

His dream was to make a new mineral discovery in an
unexplored part of Zambia.

Fourteen years later, having parted with most of
his hard-earned savings, he’s still living in a tent in
rural Luapula. But, having discovered substantial
manganese deposits, Dr. Mulenga is now the owner
of Zambia's first wholly and privately-owned large-
scale, indigenous mining company: Musamu
Resources Limited. This is his story.

*k*%

Dr. Mulenga has been a trailblazer since the outset
of his mining career. He was among the very first
Zambians to qualify as a geologist back in the 1970s,
when he attended North London Polytechnic, now
University of North London. Next came a Master’s
and then a PhD at Imperial College London’s Royal
School of Mines. He returned to Zambia and became
the first Zambian mining geologist to be employed
at Bancroft — today’s Konkola Copper Mine (KCM) -
which was then operated by Anglo American.

Dr. Mulenga rose to Chief Geologist at the mine, which
had been renamed as KCM, under the ownership of
Zambia Consolidated Copper Mines Limited (ZCCM
Ltd). “I had to work hard to move up the ladder. It took
focus, dedication and consistent performance,” he
said. In time, he became Consulting Hydro Geologist
for the ZCCM Ltd group. “So, for five years — from
1995 until 2000 - | was the ‘top guy"” During this
same period, he also served as a member of the ZCCM
Ltd Technical Team on the privatisation of ZCCM Ltd.

After privatisation — and with Anglo American running
KCM - he spent a few years as Vice President of the
company’s Safety, Health, Environment and Quality
(SHEQ) portfolio. “That was one of the highlights of

my career,” says Dr. Mulenga. “I learned a lot about
sustainable economic development during that time,
which really strengthened my zeal for what was a
relatively young concept in the mining world.”

It was during this chapter of his career that Dr.
Mulenga began providing mining consultancy and
technical advisory services to the World Bank. “The
experience exposed me to the global mining industry,
and | started to see sustainable developmentin action.
That's when | knew | needed to go out into the world
and put these concepts into practice for myself one
day.”
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“| started to see sustainable development in action.
That's when | knew | needed to go out into the world
and put these concepts into practice for myself one
day.”

The next frontier

It was January 2009 when Dr. Mulenga began the
long and very risky process of starting his own self-
funded mineral exploration project. He pored over
geological maps and scoured geophuysical data
for clues, focusing on parts of the country which
showed high potential for mineralisation but had not
been explored. He settled on an area in the north of
the country, in Luapula Province — home to several
large geological basins, where part of the Central
African Mineral Belt rolls over Zambia’s borders —
and decided on a 1000-square-kilometre swathe of
land within what's called the Lufilian Arc, in Luapula’s
Chipili District. “I had a sense this spot was rich in
minerals, but | went with an open mind. | wasn't
looking for manganese in particular — | was looking
for everything.”

Dr. Mulenga took the coordinates of the area, applied
for a mining exploration licence, left his home in
Kalulushi, and drove north.

“I went with an open mind. | wasn't looking for
manganeseinparticular—lwas looking foreverything.”

“l come from Northern Province, but we speak broadly
the same language as people in Luapula Province.
| went to the Chief and introduced muyself. | told her:
‘I've got this licence that covers your area, and I'd like
to set up a camp.’ | needed three things: water, a road
and, if possible, a cellular network. And | needed them
to be as close to the centre of my licence as possible.”

This was, in some sense, a ‘make or break’ moment.
Buy-infromtraditionalleaders is key foran exploration
plan to progress from vision to reality.

“"Welcome, my son,’ she said to me. ‘I'm so happy
that you've come here because if you find minerals,
my area will be developed. She gave me her guide
and asked him to take me to a nearby village, Chulu
Luongu.” Together with a small team, Dr. Mulenga
began building a camp about two kilometres from that
same village — and that's where he’s been living ever
since.

“That first night in the camp was special. | slept under
a big tree. | felt | was free with nature.”

Aerial view of Mingomba in Zambia’s Copperbelt Province

Solving the puzzle

Dr. Mulenga had one exploration geologist working
with him. “After that, | started building a team, and
| paid them from my own pocket. | had about seven
technicians and | recruited around 100 of the local
villagers. There was a lot of physical work to do:
cutting clearings in the bush to collect soil samples,
for example.”

For the next three years, Dr. Mulenga busily went
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about soil sampling, mapping, and surveying the
geophuysics of the area, using whatever ground level
and airborne data he could find. “Mineral exploration
is like a puzzle,” he said. “You have an idea in your
mind and when you’re doing your mapping, looking
at the geological structures, and doing your sampling
and your chemistry, you're looking for a pattern. We
call that an ‘anomaly’” Soon enough, he had found

one.
One day in July 2012, as he approached his sixtieth
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Clearing the land with the local community in Chipili District, Luapula Province, Zambia.

birthday, Dr. Mulenga experienced one of the most
memorable moments in his long and illustrious mining
career. Suddenly, at the bottom of a trench — about
two meters deep — he saw it: manganese. What does
manganese ore look like? “Black,” he smiled.

“That was a really, really exciting day!” said Dr.
Mulenga. “The next big moment came a couple of
years later when | drilled the first hole,” he explained,
eyes bright. “It was just after midnight. At that time,
we were drilling into the night because, once you
start, you don’t want to stop. | was too eager! | had
to see what was there... And out of that hole came
manganese.”

He phoned his wife in the small hours and told her
what he'd found. “Oh, thank God!” she replied, more

than three years after her husband had embarked on
what was ultimately an extremely costly endeavour,
with no guarantee of finding any minerals at all.

“l couldn’t sleep, he said. “My brain was so happu! For
24 hours | was wide awake.”

Walking your talk

What came next was “drilling, drilling, and more
drilling,” explained Dr. Mulenga, as the team explored
the size and shape of the deposit. By 2017, Dr.
Mulenga had hired an environmental consultant to
do an environmental impact assessment. Again, an
abundance of patience was required, a trait without
which Dr. Mulenga could never have achieved what
he has.

A s .‘-.Mn‘-‘-"“"f"ﬁgj

Dr. Sixtus Mulenga and his daughter with a diamond-drilled core in 2015
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“The environmental impact assessment took three
years because it was a greenfield project, so |
repeated the assessment for each season. That was
another very interesting period because it gave me
direct communication with the community. It gave
me an opportunity to explain what the project was
about, what impact it will have on them, and how it
will create employment.”

From day one, he'd encouraged the villagers working
for him to look to the future. He presented the two
possible outcomes of his exploration project: “Either |
am successful and | find minerals, or | fail. | told them
they should plan for the latter. If | don’t find anything,
for me, it's just my ego and the money I've spent.
But they’d have nothing to show for the time they'd
spent working for me.” Every one of his long-standing
employees took his advice: his technicians built new
houses in their hometowns, and around ten of the
villagers who'd stayed on built modern, metal-roofed
houses in Chulu Luongo village.

From sustainable foundations to growth

With the environmental impact studies approved, in
March 2020 Dr. Mulenga applied for a mining licence.
“The President of Zambia, Mr. Hakainde Hichilema,
officially opened the mine on 3 November 2022," he
said, smiling widely. “And, all these years, |'ve been
funding it — and I'm still funding it. But now | require
investment partners to take this project to the next
level.”

“All these years, I've been funding the project -
and I'm still funding it. But now | require investment
partners to take this project to the next level.”

The resource in Chipili District has approximately 40
million tonnes of manganese, which will be further
quantified during the resource definition phase.
“In the location where I've started the mine, there
is a certified reserve of one million tonnes,” said Dr.
Mulenga. “The whole idea of building this project is
to have a fully-integrated mining business, where we
will do mining and value addition. We plan to build our
own processing plant and beneficiate the manganese
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to the stage where we can feed it into the electric car
battery-manufacturing value chain.”

Manganeseis a critical metalused in two of the world's
most prominent types of rechargeable battery, and
as the world moves more decisively towards a green
energy transition, demand for manganese is rising
each year. But Dr. Mulenga has his sights set far
higher than battery metals alone. Manganese is also
an essential alloy that helps to convert iron into steel.
The potential for Zambia to tap into opportunities for
value addition are far-reaching, and extend into several
sectors. But above all, perhaps, Dr. Mulenga wants
to lay the groundwork for economic diversification
around his new mine. One source of inspiration has
been Kalumbila — a mining town that was designed
to outlive the mine for which it was established. Dr.
Mulenga’s mind is brimming with ideas for creating
an ecosystem in which mining operations catalyse
development in sectors like agro-processing and
manufacturing that can sustain themselves beyond
the life of mine.

“Looking to the future is an integral part of what I'm
doing, and it's what | believe in. I've always felt that
mining can do more.”

*k*

Dr. Mulenga dreams big. Afterall, he founded Zambia’s
very first wholly and privately-owned large-scale,
indigenous mining company. The name he chose is
‘Musamu Resources”.

n

“’"Musamu’ means ‘medicine’ and it also means ‘tree’,
explained Dr. Mulenga. “But from a philosophical
point of view, a musamu signifies growth and
development, which speaks to the Green Revolution
we're embarking on. You'll notice there are two trees
in my logo: there’s a bigger tree and a smaller tree.
The bigger tree signifies the world. And me? I'm a
small tree that's part of a bigger forest — the forest of
global development.”

Article by Mining for Zambia
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ANGLO Americanis returning to full-scale exploration
for copper in Zambia after signing the provisional JV
agreement it struck with London-listed junior Arc
Minerals in May last year.

In terms of the deal, Anglo will own up to 70% of the
JV company in return for the investment of up to
$88.5mincluding up to $14.5min cash. Arc - through
its subsidiary, Unico — will retain @ meaningful 30%
stake in any exploration discovery made by the joint
venture.

According to John Meyer — analyst at London broking
and research firm SP Angel - “the historic agreement
marks the return and restoration of relations between
Anglo-American and the Zambian government. The
settlement is @ meaningful event for both Zambia and
Anglo with both parties working to ensure mutual
respect and co-operation.”

Meyer added, “Anglo appear to have a definite plan
for development of copper to the west of Zambia
inspired by Dave Wood, the discovery manager for
Anglo in Zambia.

“The sheer scale of the investment, as indicated
in the JV agreement, should enable Anglo to fully
explore Arc’s large and highly prospective package
of licences in the west of Zambia.

These are in the Domes region of the Zambian
Copperbelt which supports the giant Kamoa, Sentinel,
Lumwana and Kolwezi copper mines. Arc claims two
significant early discoveries at Cheyeza East and
Muswema North.

“We understand all parties want to finalise the
transaction as soon as possible and for drilling to
begin at the start of the imminent dry season.”
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GLOBAL COPPER SUPPLY CRUNCH

Anglo’s move is taking place against widespread
predictions of a looming supply crunch in copper
which is a metal essential to the energy transition
with huge amounts needed for the construction of
electric vehicles and in renewable energy equipment
such as wind turbines.

Meyer commented, “We can see other majors
following Anglo-American into Zambia and other
highly prospective regions as they ramp up
exploration to discover the next generation of copper
and nickel mines. While automotive manufacturers
struggle with efforts to thrift valuable commodities
the world still looks to be a very long way short of the
metal tonnages required to meet the demands of the
EV revolution.”

Arc executive chairman Nick von Schrinding said
the deal was a major turning point for Arc Minerals
and commented, “Upon closing this will see the
recommencing of the exploration campaign by
the Joint Venture under the management of Anglo
American whom we are delighted to be partners with
going forward.”

This will be Anglo-American’s third venture into the
Zambian copper industry. The group’s original mines
were nationalised in the 1960s after the country
became independent under former President Kenneth
Kaunda.

Anglo returned in the 1990s after Kaunda left office to
help revitalise the country’s collapsed copper sector
under a new government more interested in foreign
investment. The group then pulled out again when
subsequent governments proved to be more hard-
line in attitude to the country’s mining business.
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The Zambia Chamber of Mines, Safety, Health and
Environment Committee (SHE) Committee visited
CNMC Luanshya Copper Mine in their first quarterly
meeting held on 17th February, 2023.

Welcoming the SHE Committee, CNMC Luanshya
Copper Mine Deputy CEO Technical, Mr. Robert
Kamanga, said the Committee was welcome to
CNMC Luanshya and gave a brief background about
mine operations. He said the mine begun operations in
the early 20th century and that Baluba underground
mine was in the process of being decommissioned
and that the Environmental Impact Assessment (EIA)
for the closure was underway. He disclosed that
CNMC Luanshya Copper Mine was mainly treating
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SHE Committee members posing for a photo with CNMC officials
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CHAMBER OF MINES SHE COMMITTEE VISITS CNMC LUANSHYA
COPPER MINE

oxide ore from its open pits. He added that Shaft 28,
which was flooded, is known to have ore reserves,
and a feasibility study was underway to look at the
the possibility of reopening the Shaft to continue
mining Sulphide Ore.

CNMC Luanshya Copper Mine, Manager Safety and
Environment, Mr. Stanley Chama reinstated that the
decommissioning process was underway and the
CNMC Luansya was working with all stake holders
to ensure the process was well carried out according
to the law. He invited the Committee to the Muliashi
Leach Plant tour.



Mr. Yoram Chulu, Mines Safety Department (MSD)
Principal Inspector of Machinery, thanked the Zambia
Chamber of Mines for being consistent in Health,
Safety and Environmental programmes. He said these
programmes were recognised by the MSD under the
Ministry of Mines and Minerals Development. He
commended gatherings such as the SHE committee
meetings, inspections and the HSE Conference, as
platforms that provided synergies and alignment with
the mining industry. He assured the Committee that
the strategic approach for the regulatory body (MSD)
was that of being more engaging with the industry
as opposed to reinforcing regulation in order to
effectively achieve the main objective of having every
employee return home safely and in good health.

Dr. Mieke Mulenga, Chairperson of the Chamber of
Mines of Zambia Council for First Aid (CMZCFA)
assured the Committee that the Occupational Health
and Safety Institute (OHSI) was available to help
industry with all their occupational health matters
and share relevant knowledge and information aimed
atimproving the wellbeing of employees in the mining
industry.

The Committee, led by the Chairperson, Mr. Dean
Mwelwa and Secretary Mr. Teza Kasengele, was later
taken to Muliashi Leach Plant for a tour to appreciate
the investment made by CNMC at Luanshya Copper
Mines.

At Muliashi Leach Plant, the SHE Committee
members were received by the Plant Manager - Mr.
Richard Mumba, Plant Metallurgist — Mr. Christopher
Mwansa and Coordinator Surface Plant - Mr. Joseph

Muliashi Leach Plant tour in pictures
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Mulenga. The Committee was inducted on possible
hazards associated with the operation such as acid,
falling objects, dust and mobile equipment. The team
was then led to the heap leach process.

Mr. Mumba explained that the process has two routes
namely Heap Leach and Agitation Leach. The Oxide
ore is crushed and screened. The oversize is heaped
and leached with sulphuric acid (Heap Leach), while
the undersize is milled, dewatered and leached in the
agitated leach tanks (Agitation Leach). The product
from the agitation leach goes through the subsequent
unit operations in order to separate solids from the
leach resultant solution (Copper Sulphate Solution).
These stagesare Counter-Current Decantation (CCDs)
and Pin Bed Clarifiers (PBCs). The Copper Sulphate
Solution from both the Heap Leach and Agitation
Leach is enriched through the Solvent Extraction
Process to produce concentrated Copper Sulphate
Solution and Raffinate. The Raffinate is used for Heap
Leaching while the Concentrated Copper Sulphate
Solution is further subjected to electrowinning to
produce Copper Cathodes (Copper Metal).

Muliashi Leach Plant was commissioned in 2012 and
produces up to 118 tonnes of Copper Cathodes per
day. It has 299 full time employees.

Article by Yewa Kumwenda and Teza Kasengele

24



Zambia Chamber of Mines

| o

Zumﬁiu

Chamber of Mines

7™ NATIONAL CONFERENCE ON OCCUPATIONAL HEALTH, SAFETY
AND ENVIRONMENT

CALL FOR PAPERS

The Zambia Chamber of Mines will be holding its 7th OHSE National Conference from 26 - 27 October,
2023 at Protea by Marriot Hotel, NDOLA.

CONFERENCE THEME:

The theme for the Conference is: “INNOVATIONS TO CHALLENGES IN OCCUPATIONAL HEALTH, SAFETY
AND ENVIRONMENT (HSE) TO ACHIEVE ZERO HARM IN MINING.”

SCOPE AND TOPICS

This high-level Conference will provide an ideal forum, for sharing, ideas, experiences and best practices
for experts in mining Occupational Health Safety and Environment, from academia, research institutions,
regulatory bodies and industry.

Occupational Health, Safety and Environment issues in the mining industry have continued to be a subject of
debate and scholarly enquiry globally.

Interested authors are hereby invited to submit articles based on original research work, projects, surveys
and industrial experiences relevant to Occupational Health, Safety and Environment, in mining and related
industries in line with the theme.

Paper Submission

Abstracts of papers should be submitted to the Organising Committee by email on the address given below
by Wednesday 31 August, 2023 for consideration. Submissions must be original and should not have been
published previously or be under consideration for publication while being evaluated for the Conference.

Successful Authors will be requested to submit full papers not exceeding 15 pages in length, inclusive of
illustrations. The papers must be in MSWord, produced on A4 paper size in 12 Point Times New Roman font,
single line spacing, and in a single column format. The margins should be 35mm on the left and 25mm on the
other three sides of the page. The text must be fully justified and paragraphs must be separated by single line
spaces.

Submitted papers must contain the following sections as a minimum requirement:

l. Title

Il. Name of author(s) and affiliation with the e-mail address for lead or corresponding author
lll. Abstract not exceeding 300 words

IV. About five (5) keywords (which must also appear in the abstract)

V. Main body of the paper

VI. Conclusions

VII.

References (Harvard style)
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REVIEW PROCESS AND PUBLICATION

All papers submitted will be reviewed with respect to overall quality of content, presentation, potential for
future impact of the presentation on the practice of OHSE in the mining industry relevance to the target
audience. All accepted papers will be published in the Conference Proceedings Report.

CONTACTS:

Stream/thematic area

Addressee

1 | Occupational Health

Dr. Mieke Mulenga: mieke.mulenga/6@gmail.com

2 | Safety

Roy Mwamba: Roy.Mwamba@mopani.com.zm

3 | Environment

Victor Sichamba: Victor.Sichamba@mopani.com.zm

Kindly copy:

Yewa Kumwenda. Email: kumwenday@mines.org.zm; Phone: +260 211 258383)

Dean Mwelwa. Email: dmwelwa2007@yahoo.com; Phone: +260 966-942830)
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