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ASX-listed Lotus Resources has announced that results of a De-
finitive Feasibility Study (DFS) to resume production at
Kayelekera Uranium Mine in Karonga, which is currently

under care and maintenance, have confirmed the mining project as a
low-cost, quick restart uranium operation.
“The Restart DFS has confirmed that Kayelekera ranks as one of the

lowest capital cost uranium projects globally whilst also having the
ability to quickly recommence production (15 months development
for construction/refurbishment) once a Final Investment Decision
(FID) has been made,” reads a statement from Lotus announcing the
DFS results.
Lotus MD Keith Bowes says with the Restart DFS now complete

the Company looks forward to continuing its work with the Malaw-
ian government to secure a Mine Development Agreement that will

support the Project financing and shareholder returns appropriate for
the scale of investment.
Minister of Mining Albert Mbawala said in his previous visit to

Kayelekera that Malawi is expected to get more benefits from the
mine with the current mining and taxation laws in place.
Malawi’s benefits will include 35% corporate tax, five percent roy-

alties, Pay as You Earn, Resource Rent Tax and other taxes to be paid
by the investor.
Government also stands to get dividends from its shareholding in

the mine as under the Mines and MineralsAct of 2019, it is free to ac-
quire up to 10% free equity in large scale mines.
Besides, Lotus has indicated in the Restart DFS results that 600 jobs

will be created by the mine for the local community and the company
will execute development projects in the area as part of a community
development agreement and corporate social responsibility.
(Read the article with more details on Kayelekera Restart DFS on
pages 6 and 7)

KAYELEKERABOOST
SSttuuddyy  ccoonnffiirrmmss  mmiinniinngg  pprroojjeecctt  aass  aa  llooww--ccoosstt,,  qquuiicckk  rreessttaarrtt  uurraanniiuumm  ooppeerraattiioonn
MMiinnee  sseett  ttoo  bbuuooyy  uupp  MMaallaawwii  eeccoonnoommyy  wwiitthh  660000  jjoobbss  ttoo  bbee  ccrreeaatteedd  ffoorr  llooccaallss  

••
••

By Wahard BETHA 

Hon. Dr. Mbawala being shown around Kayelekera by Lotus General Manager Theo Kytter
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Energy expert and Civil Society Organizations
(CSOs) working in the extractives sector have ad-
vised mining companies to consider utilization of

off grid power sources to avoid interruptions on production
as the country is still struggling with power shortages. 
The remarks come as the Malawi Government is negoti-

ating Mine Development Agreements with three companies
intending to launch large scale mining operations namely:
ASX-listed Lotus Resources for Kayelekera Uranium Mine
in Karonga district; Canada and UK listed Mkango Re-
sources to mine rare earths at Songwe Hill in Phalombe dis-
trict and ASX-listed Globe Metals & Mining to open a
niobium and tantalum mine at Kanyika in Mzimba district.  
Currently, the country’s generation capacity stands at

355MW including a cross border import of 6.5MW against
2022 projected demand of 618MW. 
Mining and energy expert Grain Malunga said despite

that the Electricity Generation Company and Independent
Power Producers (IPPs) have a number of energy genera-
tion projects in pipeline, the mining companies should con-
sider setting up their own power plants in case the
Government fails to meet the projected demand by the time
the companies venture into actual mining.,

Malunga said: “Though it might be cost effective but with
the electricity challenges we are experiencing, the mining
companies need to have a back-up for them to excel in the
industry.”
“Some of the companies will require over 10MW which

might not be possible for the Government to supply if the
energy situation remains unchanged.”
While concurring with Malunga, Natural Resources Jus-

tice Network (NRJN) Programs Coordinator Joy Chabw-
era bemoaned that currently the Government is not
providing a conducive environment for mining investors in
as far as energy is concerned.
Chabwera said: “When the company is coming to Malawi

it considers three things; one the value of the mineral, two
an enabling environment and three revenue management. 
“And when we look at these aspects it is where govern-

ment has to come in to provide an enabling environment
for the investors including provision of needed energy.”
“If we are going to have about five large scale mines, the

dream of raising Gross Domestic Product (GDP) to 20%
will be realized. It is the duty of the government to provide
necessary energy to the investors.”
He said though there are alternative sources of energy

like coming up with their own power plants, that will come
with higher costs to weigh on the feasibility of the project.

ASX-listed Paladin Resources operated the Kayelekera
Mine using power it generated using diesel generators be-
fore it put the project on Care and Maintenance. 
Meanwhile, Lotus indicates in a statement that apart from

relying on connection to the national grid, the Company has
looked into a number of options for power supply includ-
ing: generating power from excess heat generated in the on-
site acid plant (estimated at 2MW); renewable options,
including solar and hydro; and replacement of the existing
diesel gensets with a Build-Own-Operate (BOO) contract
arrangement
It explains that discussions are ongoing with the Elec-

tricity Supply Corporation of Malawi (ESCOM) and a local
electrical power consultant has been contracted to under-
take an assessment of availability and capital and operat-
ing costs for connecting to the grid either at the nearby town
of Karonga (~50km from Kayelekera) or other potential
substations in close proximity to Kayelekera.
It also says a consultant Metso Outotec is preparing the

study for recovering energy through a steam turbine from
the acid plant and solar providers have been requested to
send proposals for various solar options.
The Company has conducted a detailed power assess-

ment as part of the Definite Feasibility Study (DFS) that
has considered both the cost implications and the carbon
emissions for the Project.

Mining companies advised to consider
developing alternative power sources
By Wahard BETHA 

Chabwera: Govt. must provide enabling environment

Advanced exploration at Songwe HIll: One of the projects that will need grid power supply
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Ayouth group based in Livingstonia area in Rumphi
District, Rise for Phoka, has urged youths in the dis-
trict to play a role in enhancing good governance in

the mining sector.
In an interview with Mining & Trade Review, Director

for Rise for Phoka Kondwani Msyalie said it is important to
engage the youths in promoting good governance in mining
sector because they are the majority and are the pillars of the
nation therefore  if empowered and supported they can help
in the development of the potential sector.
“Mining is one of the potential sectors to grow the econ-

omy of our country and solve the challenges that the coun-
try is encountering such as shortage of foreign exchange
through the export of mining products and electricity short-

ages through utilization of energy minerals. Therefore, there
is the need for the youths to be taking part in promoting
transparency and accountability in this significant sector,’’
said Msyalie
He also urged the government to scale up sensitization

activities for the youths in mining and natural resource is-
sues so that they are empowered as watch dogs in different
communities where mining and exploration is taking place.
“It is high time the youth got interested in the develop-

ment of this sector,” he said.
He said his group will work on mobilizing the youth in

the District to sensitise them on mining issues so that they
are able to demand their benefits from mining projects in
their respective areas.
Principal Group Village Head Chidiwo from Jungu

Bluegum village in Livingstonia said in an interview par-
ticipation of the youths in mining issues is of significant im-
portance since the youths are faster leaners and can easily
take their place in respective mining communities as opin-
ion leaders on extractive issues.
“ As a traditional leader, I support this initiative by Rise

for Phoka. I therefore urge the government and other stake-
holders in the mining sector to train these young men and
women on mining processes,” he said.
A member of the group, Walekire Mayolera, agreed with

Chidiwo on the importance of training the youth in mining
issues saying lack of knowledge on mining projects in-
vestors are pursuing in their respective areas breeds misun-
derstanding between investors and the rural communities
which affect development of the projects.
“There cannot be sustainable development and achieve-

ment of the Malawi Vision 2063 without involving the
youths, therefore we ask the government and donors to sup-
port us,” said Mayolera.
Rise for phoka also says it is ready to work with other

civil society organisations including Youth in Mining As-
sociation in promoting good governance in the sector.
The group which started in November 2019 operates in

Traditional Authority Kachulu and its members include
youths from 16 villages.  

Livingstonia youth advocate for good mining governance

By Jane GONDWE

The good news coming from Australian listed com-
pany Lotus Resources is that results of a Definitive
Feasibility Study (DFS) to resume production at its
Kayelekera Uranium Mine in Karonga, which is cur-
rently under care and maintenance, have confirmed
the mining project as a low-cost, quick restart ura-
nium operation. 
We consider this as very important news coming at
an appropriate time when Malawi needs to utilise its
mining sector to solve the current economic problems
such foreign exchange shortages.
The DFS report clearly confirms that there are no
technical hitches to reopen Kayelekera to start bring-
ing into the country the much needed foreign ex-
change through the sale of the yellow cake.
However, it seems the stumbling block for Kayelekera
to resume uranium production is the conclusion of
negotiations for a Mine Development Agreement
(MDA) which will assist the investor raise money to
kickstart uranium production.
As Minister of Mining Albert Mbawala is quoted in
one of our recent reports, the investor is reluctant to
sign the MDA crafted using the current Mines and
Minerals Act of 2019 and the amended Taxation Act
because Malawi would get a lion’s share of benefits
from the mine leaving the investor with little returns
for its shareholders.
We, therefore, urge government to move fast to make
necessary amendments to ensure a win-win situation
between the investor and the nation.
With countries competing for foreign direct invest-
ment, it is not appropriate for Malawi to stick to
clauses in the legislation that are a disincentive to in-
vestment.
In Namibia, Australian company Paladin, which
mined at Kayelekera, has resumed uranium mining
at its Langer Heinrich mine. It is imperative for
Malawi to conduct a fact finding study on how
Namibia has managed to attract the mining company
to resume operations and borrow a leaf from that
country.
It is high time Malawi finalised MDAs not only for
Kayelekara but also for other large scale mining proj-
ects including Kanyika Niobium Project in Mzimba
with Australian firm Globe Metals & Mining and
Songwe Hill Rare Earth Project with UK firm
Mkango Resources.
With these globally significant projects on stream,
Malawi’s economic situation will surely move to an-
other level as the country will be able to generate for-
eign exchange from the sale of mining products,
employment opportunities will be created for Malaw-
ians and local businesses close to the mines will thrive.
It is high time Malawi moved from singing about the
country’s mining potential to talking about enjoying
the benefits from the sector.  

Malawi government
needs to finalise MDA
negotiations with
mining companies

Msyalie:It is important to engage the youth
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ADefinitive Feasibility Study (DFS) conducted by
an Australian stock listed firm, Lotus Resources
Limited has confirmed Kayelekera Uranium Min-

ing Project as one of the lowest capital cost uranium proj-
ects globally whilst also having the ability to quickly
recommence production once a Final Investment Decision
(FID) has been made.
In a press statement,  the Company stresses that follow-

ing the development, it is now focusing on accelerating
engagement with the various nuclear energy utilities and
securing offtake agreements with the necessary volumes
and pricing mechanisms to support the restart of Kayelek-
era whilst also considering various financing options to
fund the restart. 
Commenting in the statement, Managing Director for

Lotus Keith Bowes commended the findings saying hav-
ing an asset with low technical risk and low restart capi-
tal, which can quickly commence production, is one of the
key characteristics that investors look for in a mining proj-
ect. 
Bowes said: “The results of the restart DFS clearly put

Kayelekera in this category and this provides an opportu-
nity for the Company to leverage off the strongest funda-
mentals for the nuclear/uranium industry in many years.”
“The standout features of the restart DFS are the low

capital costs and attractive operating costs, which consider
the current high inflation environment, whilst also ensur-
ing a positive legacy as we have significantly reduced our
carbon footprint, in line with the Company’s ESG strat-
egy.”
“The initial upfront capital costs remain one of the low-

est in the industry, both from a headline of US$88 million
and an initial capital intensity perspective of US$37/lb an-
nual production.”
“This is an excellent achievement given current infla-

tionary pressures. The number is higher than that origi-
nally announced in the Scoping Study, but includes three
new items which are critical for lowering our operating
costs.”
He said the operating costs during steady state in the ini-

tial mining phase now sit at US$29.1/lb U3O8, well within
the second quartile costs for current and planned uranium
producers.
Bowes also said he is impressed with the success they

have had in putting together a power supply strategy that
not only provides electricity at a very low US$0.106/kWh,
but also reduces the company’s power related CO2 emis-
sions by over 70% compared to the previous operation. 
He said the power supply strategy is a key step in the

Company strategy towards the company’s long-term goal
of becoming a leader in ESG in the uranium sector. 
Bowes said: “Additional details regarding our ESG

commitment and the multiple initiatives we are undertak-
ing will be outlined in our Sustainably Report due to be re-
leased towards the end of 2022.
“With the Restart DFS now complete the Company

looks forward to continuing its work with the Malawian
government to secure a Mine Development Agreement
that will support the Project financing and shareholder re-
turns appropriate for the scale of investment.”
“At the same time the Company plans to increase en-

gagement with the various nuclear energy utilities to se-
cure offtake agreements at the necessary volumes and
pricing to support the restart of Kayelekera.
“This work will be undertaken in parallel with our work

on securing funding for the restart. We believe we are still
in the early stages of the uranium market upcycle and are

confident that the uranium price still has some way
to go before it peaks.”
“The Company will look to lock in prices that en-

sure long term profitability and good returns for our
investors.”
The key highlights from the Restart DFS are: 

1. Quick re-start to production following a Final
investment Decision
• 15 months development prior to first production 
2. Proven processing facility reduces start-up
risks
•Debottlenecked flowsheet consisting of traditional
milling, acid leach and resin-in-pulp circuits with
high metallurgical recoveries of 86.7% 
3. Simple mining technique lowers operating
costs  
• Shallow open pit mining with low strip ratio of 1.8 
4. High degree of confidence 
• 96% of uranium produced from the mine plan is
from Ore Reserves with the remaining 4% coming
from Inferred Resources contained in existing stock-
piles.
5. Low initial capital cost 
• US$88M ranks the Project as one of the lowest
capital cost uranium projects globally with an initial
capital intensity of US$37/lb

Study confirms Kayelekera as a low
cost, quick restart uranium operation
By Wahard BETHA 

Key Project Output

Kayelekera mine plant and below layout of the mine
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• Includes US$35.8 million for new plant and infrastruc-
ture to improve the project economics and plant reliabil-
ity including a new acid plant and steam turbine
(US$15.3M), a connection to the national grid
(US$13.0M) and upgrade to the front-end processing cir-
cuit to incorporate ore sorting (US$6.0M) 
6. Improved margins due to low operating cost 
• Cash costs are US$29.1/lb and AISC of US$36.2/lb dur-
ing the first 7 years of production (after ramp-up). 
7. Robust Mine life with exploration upside 
• 10-year Life of Mine (LOM), with production of
19.3Mlbs U3O8 at an average annual production rate of
2.0Mlbs (2.4Mlbs for the first 7 years before production is
sourced from stockpiles) 
• Exploration success at Livingstonia and potential further
opportunities at Chilumba and around the current
Kayelekera resource demonstrate potential to extend the
LOM past the 10 years
8. Significantly improved ESG results
• Power related CO2 emissions reduced by over 72% or
~21,000tpa compared to the historical operation 
• Over 600 jobs will be created for the local community 
• Community Development Agreement in progress to sup-
port development of our qualified communities

NEXT STEPS 
The Company’s next areas of focus relate to undertaking
the work necessary to position Kayelekera for a success-
ful restart when a final investment decision is made. Key
activities expected to be completed within the next 6 to 12
months include:
• Complete negotiations with the Malawian Government
concerning the Kayelekera Mine Development Agree-
ment; 
• Continue dialogue with nuclear energy utilities and other
parties in connection with uranium offtake agreements; 
• Finalisation of an agreement with the Electricity Supply
Commission of Malawi (ESCOM) for the connection of
the mine site to the national grid;
• Preparation of an Operational Readiness Plan for restart; 
• Completion of financing plan for the initial and working
capital requirements for the restart of the mine; and 
• Development of  the scope and costs for undertaking a
Front-end Engineering and Design (FEED) program of
work in conjunction with a site based early works program
that could allow an accelerated restart if deemed viable.
This work will be undertaken while the Company contin-
ues to maintain Project asset integrity through its care and
maintenance program.
The Kayelekera project, currently on care and mainte-

nance, is a past producing asset having delivered approx-
imately 11 million pounds (Mlbs) uranium between 2009
and 2014, before its closure due to a sustained low ura-
nium price.
Following the Company’s acquisition of the Project in

2020, a Re-Start Scoping Study was completed in October
2020 which identified the key drivers for the project eco-
nomics all of which have been incorporated into this DFS. 

Hon. Mbawala captured in his tour of Kayelekera
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ASX-listed Sovereign Metals says it has com-
menced a Pre-Feasibility Study (PFS) for Kasiya
rutile prospecting project in Lilongwe.

Sovereign MD Julian Stephens states in a quarterly ac-
tivities report for the quarter ended June 2022 that as part
of the PFS, his company has appointed globally recognised
consultants to conduct a 12,000m drilling program across
the Kasiya tenement to upgrade higher-grade Mineral Re-
source areas to underpin conversion to Reserves.
In the report Stephens also says his company has signed

a non-binding Memorandum of Understanding (MOU)
with Mitsui & Co Ltd (Mitsui), one of the largest global
trading and investment companies in Japan 
He explains that the MoU establishes a marketing al-

liance and offtake for 30,000 tonnes of natural rutile per
annum. 
“The alliance will allow Sovereign to leverage off Mit-

sui’s extensive network and their market-leading under-
standing of the titanium industry and global logistics,” says
Stephens.
A Mineral Resource Estimate (MRE) upgrade confirmed

Kasiya as the largest rutile deposit ever discovered con-
taining 1.8 Billion tonnes @ 1.01% rutile and 1.32%
graphite (Indicated + Inferred) equating to 18 million
tonnes contained rutile and 23 million tonnes contained
graphite. 
The updated MRE also confirmed Kasiya as one of the

largest flake graphite deposits globally.
In June 2022, the Company announced the Expanded

Scoping Study that confirmed Kasiya will be one of the
world’s largest and lowest cost producers of natural rutile
and natural graphite with a carbon-footprint substantially
lower than current alternatives while significantly con-
tributing to the social and economic development of
Malawi.

The study results indicate that Kasiya will have low cap-
ital costs to first production due to exceptional existing in-
frastructure offering significant cost reductions and
providing optionality and scalability.
The project will also enjoy low operating cost and high

margins due to deposit size, zero strip ratio with soft, friable
high-grade mineralisation from surface, amenability to
hydro-mining, conventional processing, enviable deposit
location and low transport costs.
There are also extremely favourable market fundamen-

tals as rutile (titanium) and natural graphite are deemed crit-
ical raw materials for the US and EU based on economic
importance and supply risk.
Natural rutile market is in structural deficit with current

global supply estimated to decline
45% in the next three years with
graphite demand set to soar as elec-
tric vehicle production is forecast
to increase 12-fold by 2040.
The report also says Kasiya has

natural Environmental, Social and
Governance (ESG) benefits which
include substantially reduced CO2
emissions for both rutile and
graphite compared to current alter-
natives, including substantial
Scope 3 emissions reductions for
pigment production from rutile
compared to alternative feedstocks
and significant social and economic
benefits for Malawi including job
creation, fiscal returns, training and
continued community social initia-
tives.
Sovereign Metals has established

an Environmental, Social and Gov-
ernance (ESG) framework to ad-

vance Corporate Social Responsibility (CSR) initiatives in
Malawi. 
Stephens says the Company continues to undertake sev-

eral initiatives to assist in the development of Malawi and
its local communities as it aims to become an industry
leader in social responsibility having successfully worked
with communities in Malawi over the last decade who are
highly supportive and well positioned to benefit from the
development of new mining projects.
Malawi is already benefitting from Sovereign Metals’ ex-

ploration projects through employment and on-the-job
training as the Company continues to expand its investment
in Malawi. Currently, Sovereign has 45 employees and is an
equal opportunity employer with a gender diverse work-
force as 60% of the company’s professional Malawian staff
and at least 50% of regular interns are women.
Sovereign Services is also creating employment benefits

by recruiting and training employees from their respective
exploration project areas. Today seven people from Kasiya
are employed at the sample processing laboratory in Li-
longwe and a further 11 people from Santhe are employed
in sample preparation at the Company’s Santhe facility near
Kasiya. In addition, four people from its  Malingunde
Graphite Project area are employed in the Lilongwe labo-
ratory.   Local people are always employed for additional
assistance on a temporary basis during exploration drilling
programs. 
Estimates indicate that the Kasiya rutile project will cre-

ate hundreds of direct jobs and significantly more indirect
jobs in the community. 
Sovereign Metals has established international standard

mining industry facilities in Malawi, a notable example
being the construction of a large-scale rutile sample labo-
ratory in Lilongwe. 
The Company has also constructed a community centre

for the Malingunde community which they use to hold de-
velopment meetings.

Sovereign starts pre-feasibility
study for Kasiya rutile project
By Marcel CHIMWALA

Sovereign Metals team in an exploration venture at Kasiya

Members of the Malingunde community at the Community
Centre Sovereign constructed 



MINING
SEPTEMBER 2022 OPINION & ANALYSIS

MINING
&SOCIAL ISSUES

with Ignatius Kamwanje

The Author is a Consulting Geoscientist with experience in 
Mineral Exploration, Mining Geology, ESIA, Ground Water 
Resources and Occupatioinal Safety, Health and Environment

Contact(s) on: igkamz@yahoo.com     
Phone: 0999 216 869

9

Sampling can be defined as an evaluation or a process
by which the grade of a small proportion/smallest
unit are selected as being typical of the grade of the

orebody. It is the backbone upon which the reserve esti-
mation is built and includes different techniques that are
applied and will not be discussed in this paper due to lim-
ited space. It must be borne in mind that sampling is a te-
dious process and the sample to be identified should be
representative and sampling may be carried out for so
many reasons but the prominent ones being:
� To arrive at resource estimation,grade control.
� To assist in decision making whether to mine or not,
what design of the plant should be.

Samples can be analyzed from the field through channel
sampling, machine/equipment detection and visual obser-
vation and it is highly critical. Any error arising from poor
sample collection results in poor QAQC (Quality Assur-
ance Quality Control) hence deviating from the sampling
target. Poorly designed sampling protocols can result in
elevated project risk due to increasing variability. This
variability will lead to financial losses. Sample prepara-
tion, collection and assaying procedures and equipment
are optimized to suit the ore type together with QAQC sys-
tems thereby reducing variability. The most important re-
quirement for a representative sample to be collected in
the field by a geologist is that of homogeneity. The
area/rock where the sample is collected must be homoge-
neous and fresh in which case it must be free from alter-
ations, weathering or any deformations A homogenous
area will therefore show most of the conformity and sim-
ilarities in texture, colour, mineral content and structure. A
geologist may have 2 to 6 samples from the same outcrop
to estimate the mineralogy and geochemistry during the
preliminary stage and will need more and more samples in
the detailed study stage.

1. Sampling errors in mineral exploration
Correct sampling is critical to the success of the project

and the project risk must be minimised through following
sampling protocols that suit the ore type together with the
right QAQC system. All reporting JORC Codes must re-

quire involvement of a competent person to consider the
quality and implication of sampling. 
Sampling process generate errors and it is vital that these

errors be reduced to a minimum to achieve an accurate re-
serve estimation. Errors also arise from the sampling pro-
cedure and also the locality. A sampling procedure
involves sample collection, sample reduction and analy-
sis, and any error from these has a significant influence
over the total error of the sampling process and such errors
due to sampling procedure must be identified and elimi-
nated at an early stage as quickly as possible. However,
distribution of grade in a sample stratum also depends on
small scale structures in relation to sample size, sample
variance, sample bias and the volume of influence of each
sample. High sampling errors bring the highest uncertainty
of the project as such a precise step by step analysis is
needed in the process to avoid poor decuision making.

Allocations of capital expenditure based on analytical
results from exploration samples are usually large, making
it imperative that a suitable equipment for analysis must be
used to recover a large sample.

2. Drilling as a Method of Sampling.
There are numerous sampling methods but drilling is a

primary method.
(a)  Core or Diamond Drilling

The fundamental method during exploration is diamond
drilling where a cylindrical rock mass/core is drilled and
fished out. This is the most nearly accurate drilling
method. Where the ore is faiirly uniform in grade, the core
recovery is usually high and the core assays will usually be
reliable. The core that is fished out contains vital infor-
mation in geological analysis in tems of history, structure,
formation, geotechnical properties etc. These analyses are
mostly done onsite by an exploration geologist or the sam-
ples are sent outside the country for analysis in the case
of Malawi.
(b) RC Drilling
In RC drilling, samples are collected through reverse

circulation. The rock mass is drilled, crushed and churned

into chips/cuttings through a cyclone where the sample
collects by way of sample bag every metre drilled down
the hole. It is good for extracting bulk samples and is much
quicker than diamond core drilling. RC drilling may be
limited to depth. It only brings chips and in terms of geo-
logical information, it provides less than diamond core but
it is considered the best method for grade control and is
effective in differentiating a waste rock from an ore.

3. Distribution and number of samples in a sampling
stratum
Sampling programme is time consuming and expensive

especially if it involves drilling process hence oversam-
pling and over drilling becomes a waste of time. The real-
ity on the ground is to ask how many samples may be
needed to confidently estimate the grade and tonnage of an
ore body with minimum contamination.
There are five important factors which determine the

distribution and number of samples taken in ore body eval-
uation and these are
� Sampling method
� Ore body access
� Geology of the ore body
� Method of reserve estimation
� Mining method.
There are both geological and statistical approaches on

how many samples are needed from an ore body to esti-
mate its grade and tonnage without bias. The number of
samples will also depend on the size of the orebody. The
final sampling pattern chosen is normally a compromise
between what is best for geology and what can effectively
be achieved with respect to terraines, access and methods.
When samples are collected from the field by a geolo-

gist, they are earmarked for analysis in the laboratory ei-
ther through petrographic analysis (thin sections or slices
mineral count by way of Petrographic Microscope to
analyse mineralogy and chemical characteristics) or geo-
chemistry ( analyzing chemical composition/inorganic by
use of equipment/mineral analysers like XRF and XRD).
The laboratory through the use of a variety of preparation
equipment is able to provide a preparation scheme to suit
any clients requirement.

An Overview of Sampling in Mineral Exploration
with emphasis from drilling results
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Abstract
The mining sector has a tremendous potential to create
wealth for the country and create economic linkages that
will boost urbanization and the development of commer-
cial agriculture. There is need to introduce effective eco-
nomic infrastructure and governance systems that resonate
with all stakeholders. Quick wins are in the development
of uranium, niobium, rare earths, rutile and graphite.

1.0 INTRODUCTION
Malawi Vision 2063 states that “Mining has tremendous

potential to develop and support the inclusive wealth cre-
ation agenda”. This is through three pillars that are in this
paper.  These are Agriculture Productivity and Commer-
cialisation, Industrialisation including Mining, and Urban-
isation including Tourism.
The author believes that under Pillar 1, Agriculture Pro-

ductivity and Commercialisation, mining can provide a
market for agriculture products to feed the mines through
technical and financial support to cooperative farming in
food crops, livestock, and fisheries production. Rock phos-
phate is available for extraction and for the production of
phosphoric acid.
Pillar 2, Industrialisation through Mining, offers an op-

portunity for mineral value addition, research, science, and
innovation. There is an opportunity to export high-value
mineral products such as uranium, niobium, rare earths,
graphite, and titanium (rutile/ilmenite). There will be mas-
sive direct and indirect job creation and foreign reserve gen-
eration (wealth creation).
Pillar 3, Urbanisation including Tourism, will benefit

from the creation of mine towns and cities with improved
health, education, and reticulated water facilities. The towns
and cities will also trigger high consumption of agricultural
products. Urbanization will increase demand for industrial
minerals such as cement, sand and aggregate, iron and steel,
and ceramic clays.
2.0 ENABLERS OF THIS TRANSFORMATIONAL
AGENDA
The above scenario can be achieved in the medium to

long term if the following enablers are prioritized and given
special attention.
2.1 Economic Infrastructure
Provision of modern transportation links such as tarred

roads and rail lines, electricity, and financing mechanisms
through development finance will go a long way towards
speeding up the development of the mining sector.
Transport infrastructure
Mineral resource endowment is spread throughout the

whole country. There is a need to develop cheaper trans-
port modes such as lake services and rail linkage to Mon-
key Bay Port. Chilumba and Nkhata Bay ports need to be
rehabilitated. Migowi –Nambazo, Migowi – Songwe, Man-
gochi – Makanjira, Likuni – Malingunde, Makawa –
Njereza, Chitipa Junction – Kayelekera, Kasungu –
Chikowa, and Chamono – Kanyika roads need to be up-
graded to provide easy transportation of mineral products.
Electricity Connectivity
Provision of electricity for mine development is a back-

bone for mineral development. EGENCO has a total in-
stalled generation capacity of 441.95MW, with 390.55MW
from hydro power plants and 51.4MW from thermal power
plants.  The mining sector requires about 500MW in the
medium term, and this is posing a big challenge for mine
development. This energy demand is required by 2025. Ef-
forts for regional power interconnection, thermal power de-
velopment and green energy production are recommended.
Financing Mechanism
The realization of wealth creation from mining requires

long term financing instruments. On average projects ear-
marked to kickstart the wealth creation agenda for the coun-
try require a capital of US$ 200 million per project. This
will need long term financing instruments of loan payback
period of between 3 and 6 years. There is need to establish
a Development Finance Institution (DFI) with credible lines
of credit and State-Owned Enterprise (SOE) to manage
state equity and diversification of mature projects to
Malawians.
Key players that should finance the sector include

Malawi Agriculture and Industrial Investment Corporation
(MAIIC), Standard Bank, FDH Bank, National Bank and
yet to be recommissioned Malawi Development Bank.
We need to understand that apart from monetary gains

from mining, there are also other benefits such as urban-
ization, job creation and economic infrastructure and social
services.
2.2 Effective Governance Systems

The mineral sector in Malawi faces a negative public per-
ception on how it is governed and how government has
arranged its fiscal regime. There is need to relook at the
mining legal framework to be relevant with private sector
growth and bring about institutional transformation and re-
structuring that brings efficiency and transparency in the
management of revenue from the mining sector. 
Community engagement
Public perception shows that government has no capac-

ity and human resources to govern and monitor what is hap-
pening in the minerals sector. As a result, it is losing
revenue through smuggling of minerals and illicit financial
flows. This needs to be corrected. There is a formal sector
and informal sector.  The formal sector is made up of ex-
ploration companies and industrial minerals mining com-
panies. Exploration companies have been sending samples
for analysis to accredited laboratories. This has been viewed
as exporting mined minerals in the name of samples. Com-
panies mining industrial minerals such as coal, limestone
and aggregate are doing it in a formal setting and reporting
their production and revenue to Ministry of Mining and
Malawi Revenue Authority.  We now need civic education
to prove to the nation that these samples are necessary and
have put Malawi on the map in discovering high value min-
erals such as uranium, niobium, rare earths, graphite and
rutile.
The informal mining sector is made up of artisanal and

small-scale miners (ASM). These are mining gemstones
and gold. These are characterized by smuggling and social
decay and illicit financial flows. Unfortunately, their activ-
ities are denting the whole mineral sector.  Government
needs to come out to explain what is happening and how it
is going to deal with this sector in terms of formalization,
support to training, financing, and marketing. 
We need to protect our exploration companies from

undue criticisms and apathy. The hold the key to wealth cre-
ation for the country.
Fiscal regime
The fiscal regime determines how the revenues from

mining projects are shared between the government and
companies. Fiscal tools are used to create a fiscal regime
to govern mining projects. These tools include fees and
taxes are in form of royalties, income tax, resource rent tax,
withholding tax on dividend and interest, import duty, VAT
and state equity. In order to foster equitable benefit to gov-
ernment and the resource company, there is a need to come
up with an exclusive taxation act that should also be backed
up by a customs procedure code that is exclusive to mining.
Any fiscal item capping needs to be removed from the
Mines and Minerals Act in order to be flexible in coming up
with equitable benefit sharing.
In totality, the total government revenue should not ex-

ceed total investor revenue as this will attract the investor
to invest in mining as he bears the risks associated with
mining.
Mindset change
This is a serious issue in Malawi. The public thinks re-
source companies are rich and smugglers. These are a group
of risk taker businessmen who mobilise capital from syn-
dicated banks and stock exchanges. They create jobs, stim-
ulate economic linkages and bring skills development and
technology. Let’s engage them on evidence-based issues
not speculation. There are laws and regulations that spell
out offences and penalties. 
Let’s promote positive thinking to develop the mining in-
dustry. Figure 1 summarizes the systems that can promote
wealth creation though mining. 
3.0 PRIORITY PROJECTS
Recent and current exploration activities place two groups
of mineral projects that can take off within the next three
years. These are for export and import substitution. Export
and valuable projects include Kayelekera uranium, Kanyika
niobium, Kasiya rutile and graphite while those for import
substitution include cement, coal, iron and steel, glass sand
and ceramic clays. Import substation minerals will play a
big role in promoting growth of towns and cities.
4.0 STIMULANTS FOR FAST TRACKING MINING
CONTRIBUTION TO WEALTH CREATION
The following interventions need to be undertaken with
speed and patriotism to get out of the current economic
mess:
• Mineral Development Agreements require a short con-
sultative process not exceeding six months. This helps to
take advantage commodity price increase. 
• Special consideration is required to speed up mine devel-
opment agreements (MDA) through cabinet and parlia-
ment. There is need to fast-track the mining of Niobium,

Rare Earths, Uranium, Graphite, Rutile and Heavy Mineral
Sands to boost wealth creation.
• Community engagement through social contracts (com-
munity development agreements) is key to building trust
between resource companies and beneficiary communities.
Periodic consultation with the community is key to foster
good coexistence. 
• Initial exploration programs do not significantly impact
on the environment. These are restricted to pitting and
trenching, therefore need to be exempted from rigorous en-
vironmental and social impact assessments (ESIA) as they
delay mineral deposit discovery and increase risk capital
that would be used in future from pre-feasibility study level. 
5.0 KEYS PLAYERS IN THE IMPLEMENTATION
OF THIS INITIATIVE
Ministries, Departments and Agencies
For the mining sector to contribute to wealth creation in the
shortest time possible there is need to respond positively in
terms of building positive relationship between govern-
ment, the public and resource companies. The key players
are the Ministry of Mining, the Ministry of Finance and
Economic Planning, Ministry of Trade and Industry and
Malawi Revenue Authority. These need to come up with a
fiscal regime that offers equitable economic and financial
benefit sharing.

Figure 1: Mining contribution of wealth creation to Malawi 2063

Private Sector
The keys players for making this vison to be realized and
effective are resource companies, formalized ASMs in form
of Cooperatives and Development Finance Institutions.
Offshore financing can be leveraged though local banks
through management of lines of credit. This is possible with
Standard Bank, National Bank, First Capital bank and New
Building Society bank. 
Academia
The role of academia and research institutions is crucial in
providing relevant skills and technology necessary to sus-
tain the development of the minerals sector. Academic and
research institutions should build partnership with the pri-
vate sector through internship and opportunities for collab-
oration with academic institutions in solving the industry’s
problem using undergraduate and postgraduate students
during their research assignments. Possible collaboration
partners in this area are Malawi University of Business Ap-
plied Sciences, Malawi University of Science and Tech-
nology, and University of Malawi. Research Institutions
involved soil science and geotechnical studies are key to
provide solutions in various stages of mineral development.
Development of high value mines is possible through build-
ing Public Private Partnerships (PPP) and building trust be-
tween stakeholders in mining. These include government,
resource companies and the public.
Promoting value addition in partnership with private sec-
tor and academia will build strong economic linkages for
job creation.
6.0 CONCLUSION
Mining offers great opportunity to industrialize the country
and promote urbanization. Through mining, countries cre-
ate wealth and skills necessary to bring technological in-
novations. Job creation and improvement of goods and
services in the agriculture sector get boosted. 
Collective effort to support this sector will promote good
governance, economic growth, economic linkages, devel-
opment of economic infrastructure and favourable macro-
economic conditions that will bring confidence to the
private sector and the country’s citizens. 
The country needs to unite for a purpose of graduating from
poverty to prosperity. Let us all bring the change that all we
need to be in.
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Though the country is struggling to deal with power
shortages that are hitting many sectors of Malawi’s
economy, there is uncertainty over the construction

of the proposed 300MW Kammwamba Coal-fired Power
Plant at Zalewa in Neno District amidst the global cam-
paign against use of fossil fuels. 
Various Civil Society Organizations (CSOs) are advo-

cating for a ban on utilization of coal saying it is a dirty
source of energy which is damaging to the environment
through air pollution from the power plants.

Mining and Trade Review has established that in light of
the global campaign to promote renewable energy sources,
many financiers are reluctant to finance the coal-fired
power plant project which is being implemented by Elec-
tricity Generation Company (EGENCO).
A feasibility study on the power plant which started in

August 2019 was completed by September 2021 with two
main components of updating previous techno-economic
feasibility study and Environmental and Social Impact As-
sessment (ESIA) and; local coal resource exploration.
Following completion of the study, EGENCO embarked

on seeking project financing but is yet to secure funds for
the plant whose construction was projected to run from
2022 to 2024. 
Public Relations Officer for EGENCO Moses Gwaza

could not respond to both emails and calls to comment on
the development. 
But in a an interview, Coordinator for Chamber of Mines

and Energy Grain Malunga tipped the Government to use
local resources to fund the project if financial institutions
will continue shunning it. 
Malunga said: “Government should mobilize local re-

sources to invest in Kamwamba Coal Fired Plant project
and these resources can be in form of  pension or insurance

funds. 
“For your information German has re-commissioned

their coal fired plants. It is not about academics, it is about
economic development and livelihood sustainability. Ther-
mal power plants need technology innovation and this is
possible.”
“Coal will always play a role in steering industrialization

and energy generation. Let us be careful against use of cli-
mate change initiatives as a means of decarbonizing Africa
when it is meant to slow African industrialization.”
Malunga also expressed concern that CSOs and African

governments are easily influenced by campaigns that can
injure them because they rely on foreign finance and, there-
fore, stressed the need to start creating wealth using local
resources. 
In her remarks, Public Relations Officer in the Ministry

of Energy Upile Kamoto, however, sounded optimistic that
funds will be secured for implementation of the project say-
ing not all financial institutions are reluctant to fund the
project. 
Kamoto said: “As a country and as stipulated in the Na-

tional Energy Policy 2018, we need to diversify our sources
of energy for power production for efficient and reliable
power supply and coal is on the list for achieving this goal.” 
“As such the ministry will explore all available options

for financing the Kammwamba coal fired power plant in-
cluding local financing.”
Kammwamba Coal-Fired power plant project pre-feasi-

bility study was financed by a loan from Export and Import
(Exim) Bank of China to the tune of US$667-million proj-
ect with Lilongwe required to source US$104-million as
commitment fee. 
The plant which is set to use coal from Moatize in

Mozambique to be hauled using rail transport is projected
to have a life span of 30 years. 
Once fully operational, the plant would help Malawi to

diversify from using hydro power which has proved to be

unreliable due to problems emanating from climate change.
The project will be implemented under the Engineering,

Procurement and Construction (EPC) model, which is a
particular form of contracting arrangement used in big proj-
ects where the contractor is responsible for all the activi-
ties from design, procurement, construction to
commissioning and handover of the project to the end user
or owner.
Kammwamba project is in line with EGENCO’s diversi-

fication objectives where by the company seeks to improve
its power generation mix from being 95% hydro based to
76% hydro based in 5 years.

Mist dogs Kammwamba
coal fired power project
By Wahard BETHA

Kamoto: Funds will be secured for Kammwamba
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