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Akatswiri Mineral Resources & Enviroconsult complete ESIA draft report on Rak Gas oil blocks

Study gives greenlight to seismic surveys

By Marcel Chimwala

alawi’s leading mineral sector consultants Akatswiri
Mineral Resources in collaboration with Zombabased Enviroconsult have successfully completed
an environmental and social impact assessment
(ESIA) study for oil exploration in Blocks 4 and 5,
which are held by prospecting firm Rak Gas MB45.
The study, whose report has been submitted to the Department of
Environmental Affairs for approval, involved community consultations
in districts covered by the two blocks which include Machinga,
Mangochi, Dedza and Salima, and national consultations in the
Capital City, Lilongwe.
Rak Gas contracted Akatswiri and Enviro-Consult to conduct the

ESIA in preparation for seismic operations which will be conducted in
the blocks to identify oil and gas traps.
Project Coordinator Hilton Banda says: “The seismic studies entail
using a vibrator truck that sends a signal from the ground and recording
truck to detect sediments and their depth. The technology uses geo
phones mounted on the cable that transmits a signal to a computer.”
“There was, therefore, a need to undertake the ESIA to assess the
environmental impact of the seismic exploration work and develop an
environmental management plan that contains mitigation measures.”
Banda, who is CEO for Akatswiri, explains that the ESIA involved
studies on Geology and Soils, Air Quality, Water and Hydrology, Waste
Management, Noise and Vibrations, Transport and Energy needs, Flora,
Fauna, Fish, Habitats and Land use, Archaeology ...cont. on page 3
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...from front page and Cultural Heritage and Social Issues
as key parameters that require baseline assessment in order
to determine potential impacts and their mitigation
approaches.

Geology and Soils
The Akatswiri CEO, who is a seasoned geologist,
explains that the team conducted geological field mapping
in which major lithological and soil units were mapped and
sampled for subsequent mineralogical analysis.
He says the team recorded systematic measurements
of structural features, field relations and cross-cutting
relationships and in addition to field mapping they used
existing geophysical data to interpret structural features
which could not be seen on the ground as the ground is
mostly covered by sediments.
The area is overlain by recent sediments of lacustrine
in nature and has been affected by rift faulting which
defines the Malawi Rift Valley. NE and NS trending faults,
and shear zones present in the area may render critical
insights into the structures which might trigger potential
landslides or earthquakes.
The project site is dominated by the presence of marsh
and agricultural soils. The soil fertility status is augmented
through fertilisation to sustain crop production, and soils
are moderately acidic.
“The impact assessment shows that the proposed
project will have a low to moderate impact on the geology
and soils in the study area,” Banda says.

Air quality
He says the air quality assessment was intended to
characterize the existing environment and identify the
environmental and social hazards associated with the
seismic activities on air quality, assess the magnitude and
significance of the risks (the likelihood of the hazard and
the severity of the impact) and provide a description of the
proposed control techniques to eliminate or mitigate the
likelihood of the hazard or severity of the impact and
development of plans / procedures to manage consequences
of exceptional events.
“The results from the baseline survey show that levels
of the major air quality parameters (total suspended
particulate matter, SO2, NO2, CO and H2S) were below
the guideline values according to Malawi Standards
(MS737:2011) and World Health Organisation (WHO)
guidelines. However, in most of the cases, levels of
methane were noted to be significant, mainly arising from
decomposition of livestock excreta,” he says.
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Onshore Seismology Using a Vibrator Truck as a Seismic
Energy Source
Consultation with local people
during ecological assessments

Map showing six target areas for oil/gas exploration in
blocks 4 and 5

The common sources of waste streams pointed out
in the study include presence of workforce, seismic survey
activities and vehicle maintenance wastes.
Banda says the expected non-hazardous wastes include
domestic wastes (garbage and sewage) and effluents, paper,
line cables while hazardous wastes include pharmaceuticals,
waste oils, spilled fuel and lubricants and used batteries.
The potential impact of wastes is deterioration of water and
soil quality affecting terrestrial and aquatic ecosystem

Baseline studies for
noise and vibrations

(fauna and flora).
In mitigation, he says Rak Gas will implement a Waste
Management Plan (WMP) in line with Open Government
Partnership (OGP) guidelines for waste management
(OGP, 1993; 2008).
Banda says: “As far as practicable, Rak Gas will use
existing sanitary facilities in the target areas (otherwise
mobile toilets should be used). Solid wastes will be
segregated at source in terms of recyclable, reusable,
biodegradable and non- biodegradable, hazardous and
non-hazardous, or disposal as appropriate. The Seismic
Team will make sure that it does not leave behind any solid
waste during the seismic activities.”
“Buffer zone distances between water and seismic lines,
sanitary and biodegradable garbage pits will be observed
as per International Association of Geophysical Contractors
(IAGC) guidelines in order to protect the surface water
bodies. Non-biodegradable, flammable wastes may be
burned and the ashes buried with the non-flammable
wastes. This burial should be at least one meter deep, with
due consideration to the area’s water table.”
“All hazardous wastes will be isolated and collected for
disposal in regulated municipal facilities. Although, the
likelihood of major impacts from accidental spills is low, it
is recommended to ensure that requirements of oil spill and
emergency plans must be met before operations commence.”
...cont. on page 5

Cartoon

Hydrology and water quality
Banda says in order to assess hydrology and water
quality, water samples were collected from block 4 and 5
from boreholes, shallow wells, rivers and analyzed for
physical-chemical parameters: temperature, pH, Total
Dissolved Solutes (TDS), Electrical Conductivity (EC),
Turbidity, F-, Cl-, NO3-, SO42-, carbonates, Na, Ca, Mg,
Cu, Mn, Zn, K, and total hardness.
“The results were compared to the World Health
Organization (WHO) and Malawi Bureau of Standards
(MBS) standards to ascertain the water quality. Analysis of
the data indicates that the major water quality parameters
are deemed within guideline limits indicating that the water
is generally unpolluted. The impact assessment shows that
the proposed project will have a low to moderate impact on
water resources in the study area,” Banda says.

Waste Management
The ESIA Project Coordinator also assures that the
seismic surveys are not expected to generate waste streams
with high environmental and social impact.

By Ja m e s K a z e m be
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Time ripe for local professionals
to reap from mining sector

BY MARCEL CHIMWALA,
PUBLISHING EDITOR
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t is exciting that positive developments continue to
emerge in Malawi’s minerals sector including the
lucrative upstream oil subsector.
The latest news is that Rak Gas, which is a company
holding exploration rights for Malawi’s oil prospecting
Blocks 4 and 5, is making giant strides in its oil search

sojourn.
The company, which initially conducted a geological mapping exercise in
its oil blocks, is now planning to move further to conduct seismic surveys in
targeted areas in Salima, Mangochi, Machinga and Zomba.
The seismic surveys to be conducted onshore will involve the use of a
vibrator truck that sends a signal from the ground and recording truck to
detect sediments and their depth.
In order to adhere to locally and internationally prescribed environmental
standards and ensure that the surveys are conducted in an environmentally
friendly manner, Rak Gas engaged local consultants Akatswiri Mineral
Resources and Enviroconsult to execute an Environmental and Social Impact Assessment (ESIA.
The ESIA team has produced a draft report which has been made available
to the public in the exploration districts, where the company also conducted
sensitization meetings to invite comments from stakeholders on the report.
The company went further to hold a national consultation meeting in
Lilongwe where stakeholders from the government, civil society, media and
other members of the community were invited to suggest comments to be
included in the final ESIA report, which will culminate into the development
of an environment management plan for the surveys.
We commend Rak Gas for showing such keenness to conserve the
environment including Lake Malawi which at any cost has to be conserved for
future generations as Head of Oil and Gas Desk in the Ministry of Natural
Resources, Energy and Mining Cassius Chiwambo is quoted in our lead story.
The Company also has to be patted at the back for engaging a local consulting team of Akatswiri Mineral Resources and Enviroconsult, which
clearly manifests that it is serious in implementing the local content policy
which is key in ensuring that local resources benefit indigenous people.
We, therefore, urge multinational companies to borrow a leaf from Rak
Gas by utilizing knowledge and skills of local professionals in their projects.
It is a mockery not only to local professionals but also Malawi, as a
nation that spends huge sums of money to fund tertiary institutions to produce
graduates, to see some multinational companies hiring foreign expatriates to
execute assignments which local professionals can ably handle.
We also want to commend the Directors of Akatswiri Mineral Resources
and Enviroconsult for the professional and unselfish manner they handled
the ESIA.
Other than some local consulting firms which are contented to operate
as briefcase companies, we were mesmerized when these two firms unveiled
a large team of experts that executed the survey with each specialist making
a presentation on his study area.
This is contrary to the tendency of other local consultants who for the
sake of greed and personal aggrandizement diversify their interest in order
to handle all the facets of a project alone, a practice which has a diluting
effect on the results of the studies.
All in all, we encourage local investors to engage locals in projects but we
also encourage local consultants to associate as Akatwiri Mineral Resources
and Enviroconsult did for this survey.
Malawi needs investors such as Rak Gas to bring Foreign Direct
Investment and spur economic growth, and this economic growth can be a
reality if these investors outsource locally and the locals win the confidence
and trust of the investors by executing quality work
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Stakeholders at national consultations gathering

Noise and Vibrations
For noise, the study used a sound level meter
to obtain noise levels in decibels (dBA) and
Banda explains that the results obtained were
within the acceptable levels in such environments.
For vibrations, the expert used a portable
vibration meter which had an internal spectrum
analysis function. The portable meter was being
held by hand with the sensing probe placed into
the ground to detect the vibrations and the probe
was being held for a maximum of fifteen minutes
and measurements were being done in duplicates
to allow average readings.
Banda says the values obtained did not show
any vibrations in all the target areas hence the data
collection exercise has revealed that noise levels
in all targeted areas were found to be below
the standard maximum specifications or legally
specified levels.
“This indicates that the noise level threshold
in these areas is normal and that the inhabitants of
these environments are used to this level of noise.
Similarly, vibrations results showed that the land
in these areas do not vibrate above the sensitivity
levels which would be felt by the inhabitants. Any
change to the noise and vibration levels in these
areas would signify environmental condition
changes that shall affect the ecosystem
negatively,” he says.
Transport and Energy needs
Since the trucks will mainly be using the
existing road network during the seismic surveys,
the ESIA assessed the present state of the road
conditions in the target areas of Blocks 4 and 5
and how the transport sector will impact on the
biotic and abiotic environment of the area.
The study found out that a large part of the
road network is muddy and slippery in the rainy
season so there is need to execute the seismic
studies during the dry season.
Banda also stresses the need to rehabilitate
some of the roads and replace some timber
bridges in the exploration area.
Flora assessments
The study observes that during seismic oil and
gas exploration activities, native vegetation is
variably impacted on. the ESIA, therefore,
established the baseline for existing flora so as to
help predict the potential impacts of exploration
processes.
“Generally, the project is expected to have
minor impacts on biodiversity except in Kuti
wildlife reserve; an area that can be avoided
without negatively impacting the exploration
expectations,” Banda says.

Fauna assessments
The study, among other things, aimed at
making an assessment on the impact and coming
up with mitigation measures and management
strategies in blocks 4 and 5 on mammals, birds,
amphibians, reptiles and terrestrial invertebrates.
Banda says this was achieved through
literature review, collection of baseline and
secondary data aimed at getting the species
composition of terrestrial fauna found in the
two blocks and determining species that are of
ecological and conservation significance as
prescribed by the International Union for
Conservation of Nature (IUCN), Convention on
International Trade and Endangered Species
(CITES) and Malawi Protected, Endangered and
Listed species.
National Consultations Meeting
In his remarks at the National Stakeholder
Consultation meeting in Lilongwe, Rak Gas
Country Director Chimwemwe Chikusa said the
exploration work that his company is conducting
is crucial to acquire information on the availability
of oil reserves.
“Rak Gas is urging all the stakeholders,
including the government, Civil Society, Media,
Traditional Leaders, members of the community
in project areas and all Malawians to support this
exploration project which will unveil vital
information on the availability of oil resources
in the country,” he said.
Head of Oil and Gas Desk at the Department
of Mines in the Ministry of Natural Resources,
Energy and Mining, Cassius Chiwambo, allayed
any fears from members of the community on the
negative effects of the project.
He said: “While supporting these exploration
activities, the government is taking all necessary
measures to safeguard the environment including
protecting our lake for future generations.”
“Right now oil companies including Rak Gas
are concentrating their work on-shore but even if
they embark on studies to explore for off-shore
oil reserves, they will use Vertical horizontal
technology, which is a modern technique that
is being being safely used in many countries.”
The government divided Malawi’s oil
prospecting area into six blocks and granted Block
1 covering Chitipa and part of Karonga to South
African firm SacOil now called Efora Energy.
Hamra Oil has rights for Blocks 2 and 3
located in part of Karonga, Nkhata Bay and
Nkhotakota while Rak Gas has Blocks 4 and 5,
and Pacific Oil was granted rights for Block 6
located in the Lower Shire area

Malingunde graphite mine to cont
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• Sovereign to give local workers preference for job opportunities

By Marcel Chimwala

ASX-listed Sovereign Metals says its planned Malingunde
Graphite Mine will pay a total of US$200-million to the
Malawi Government in form of taxes and royalties over a
15-years life span.
Sovereign’s Managing Director Julian Stephens said
during a media consultative meeting on the Draft
Environmental and Social Impact Assessment (ESIA)
report for the Malingunde Graphite Project in Lilongwe
that estimated tax payable over the life of the mine is
pegged at US$150-million with additional US$50-million
in royalties.
Stephens said: “The project will generate revenues
during the operational phase in the form of taxation (30%)
and royalties (5% of net sales revenue).”
“The overall level of revenue generated by the project is
expected to create a noticeable increase to total government
revenues. Increased business activity around the project
will also provide increased tax revenue to the government.”
He explained that such an injection into government
structures could contribute to development of the region
and district in general thereby creating conditions
conducive to economic growth.
Stephens said Sovereign will give local workers from
the Malingunde area preference for job opportunities
depending on their skills level as it is anticipated that
available jobs will be largely low-skilled or semi-skilled.
During the mine construction stage, the project will require approximately 220 workers at peak demand, of which
60 will be expatriate employees.
At operation stage, the mine will employ an estimated
250 to 260 people of which 17 to 19 will be expatriate
employees during Year 1 to 3, which will be reduced to 10
to 12 expatriate employees from Year 4 onwards.
“The project will provide equal opportunities to women
in the workforce,” says Stephens.
The other economic benefit of the project is that it will
increase the demand for a wide variety of goods and
services as a result stimulate or sustain growth within the
region’s manufacturing and service sectors.
The project will also provide opportunities for small
businesses in the immediate area of the mine such as shops
within Kumalindi and other nearby villages provided they
are formalized and able to meet the project’s procurement
requirements.
Stephens said: “The project will greatly contribute to
improved markets and increased numbers of customers for
consumable items and services offered.”
“Wages earned and spent within the local and regional
area are expected to create substantial flows of revenue
within surrounding communities thus acting as a catalyst
for growth in the economy.”
He said the mine will also uplift the local economy
through contribution to community development and
investment in local social infrastructure and services as part
of a community and social investment strategy.

• Fir

Graphite processing archetype

Mining operations

The Company intends to develop an open pit mine at
Malingunde, and will conduct mining operations using
traditional excavator and haul trucks to mine the near
surface, relatively soft, weathered material.
“The ore and waste rock will be free dig in nature and
no drilling or blasting activities will be required,” said
Stephens.
Mining will be undertaken in a number of long,
shallow open pits over a distance of approximately 3.5km,
and mining depths will vary between 15 and 34m below
surface while open pits will have a maximum of

Proposed proccessing plant

approximately 250m width.
The ore will be loaded on to articulated dump trucks
and hauled from pit directly to the run-of-mine pad at the
processing plant or to the stockpiles next to the pits.
The small amount of waste rock generated from mining
operations will be used in the construction of a permanent

Site sampling of graphite

tailings storage facility (TSF) and no waste rock damps will
be required.
Mining will be undertaken five days a week (Monday to
Friday) on a single 12 hour shift basis, and no mining is
planned to take place during weekends or night time.
cont. on next page

tribute US$200-M to Malawi fiscus
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rm seeking public comments on Draft ESIA report

Surface water management illustration

Processing

Stephens said as the ore is relatively soft, no primary
crushing or grinding is required and the mined ore will be
mixed with water to form a slurry in a rotary scrubber, which
gently washes the ore to break apart composite particles.
He said: “Processing of the slurry will be undertaken
using conventional froth flotation where air is added to a
slurry forming bubbles to which the graphite minerals
adhere and are carried with the froth off the top of the slurry
leaving the waste material behind.”
“Multiple stages of flotation are used with light grinding
and size separation within the stages. The process is relatively
simple and limited amounts of chemicals are used.”

Water requirements

Stephens explains that approximately 38,000 cubic
metres of raw water will be needed for processing per
month, and about 12,000 cubic metres per month for dust
management.
The raw water will mainly be sourced from mine
pit dewatering, collection of surface water runoff and
boreholes, and the water will be reused in the process as
much as possible.
He said: “The open pit will be mined to a level below
the ground water table and inflow of ground water into the
pits is expected during operations.”
“To ensure workable dry conditions for mining,
dewatering will be undertaken during the operations
phase. Pit dewatering will be undertaken mostly through
dewatering boreholes around the pits, with remaining water
pumped directly from the pit. Water from the dewatering
will be used as raw water for the project or discharged to the
environment.”
Stephens, however, said during the first two years of
mining, inflow of ground water to the pits and collected
surface runoff will not be enough for operation of the mine
hence an additional 20,000 cubic metres of water per month
will be required from either boreholes near the project or
the Kamuzu Dam for this period. “Both these options will
require abstraction permits.”

Settlements to be relocated

Malingunde Graphite sample

Haul truck that will be used

Drilling rig at Malingunde graphite site
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Tailings

Stephens said approximately 8.8-million tonnes of
tailings will be produced over the life of the mine and
permanently stored in the tailings storage facility (TSF) that
covers an area of approximately 46ha.
“The TSF site is designed to be located outside the
Kamuzu Dam watershed to avoid potential impact on the
reservoir. The TSF will be approximately 21 m high at the
end of the mine life. Water from the TSF will flow to a
return water dam and will be pumped back to the plant
for reuse,” he says.
The Draft ESIA report states that Sovereign will also
install a treatment plant on site to provide portable water
for its employees, and waste water (sewage) from the
project will be collected and treated in a modular waste
water treatment plant on site.
“Treated waste water will meet the Malawi water
quality guidelines for effluent and will be discharged to the
TSF. Sludge from the treatment plant will be collected and
disposed of in a licensed facility off-site by a contractor,”
reads a summary of the Draft ESIA report.

Electricity Supply

Stephens: Project will be a catalyst of growth for the Malawi
economy
...from page 6
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The mine will generate power for its operations on site
using five 1MW diesel generators housed in a power station
located next to the processing plant.
Stephens, however, said there are expectations that the
project will subsequently start using electricity from the
national grid as Malawi power utility, Electricity Supply
Corporation of Malawi (ESCOM), is planning to construct
a 132/11kV substation near Bunda, 10km to the East of the
project, which will connect to the national grid by 2024.
“Construction of the transmission line linking the
project to the Bunda substation is planned to be complete
by the time the Bunda substation comes online in 2024. It
has, therefore, been assumed that on site diesel power
generation will only be required until 2024, with grid
power available after this,” the Draft ESIA report says.
Sovereign Metals has executed the ESIA based on the
terms of the Environmental Management Act and the
Guidelines of Environmental Impact Assessment for
Malawi (1997), and the requirements of the Equator
Principles and the International Finance Corporation
Performance Standards on Environmental and Social
Sustainability.
The main objectives of the ESIA phase are to identify
and assess likely environmental and social impacts,
propose appropriate mitigation and management measures,
as well as measures to enhance project benefits, and
develop a monitoring plan.
The Draft ESIA report has been available from May 13 to
June 24, 2019 for review and comments by stakeholders, and
the ESIA findings were presented in a series of consultation
meetings with stakeholders from June 10 to 14, 2019.
“Comments and queries will be addressed, and the
revised report will be submitted to the Environmental
Affairs Department for review and approval.”
The ESIA involved various specialist studies which were
undertaken to gain an understanding of the environmental
and social characteristics of the project area, and to assess
the impacts as a result of the project.
The specialist studies were carried out in respect of
soils, geochemistry, flora, terrestrial fauna, aquatic biology,
wetlands, surface and ground water, noise, air quality,
archaeology and cultural heritage, health risk and
socio-economic aspects

MINING
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The Author is a Consulting Geoscientist with experience
in Mineral Exploration, Mining Geology, ESIA, Ground
Water Resources and Occupational Safety, Health and
Environment.
Contact(s) on: igkamzy@yahoo.com - 0999216869

Application of Geostatistics in mineral exploration
with Ignatius Kamwanje

eostatistics is a branch of statistics that focuses on spatial datasets. It was
originally developed to predict distributions of estimates or probabilities of
one grade during mining/exploration operations. Geostatistics is a branch
of science that applies statistical methods to spatial interpolation It is a
discipline that is applied on crosscutting fields of application like agriculture,
hydrogeology, ecology, logistics, meteorology, pedology, oceanography, forestry and
epidemiology, just to mention but a few. In simple terms geostatistics is a statistical tool
for geoscientists as well.
Mineral Resources and their subsequent conversion to Ore Reserves are of key
importance to mining companies. Their reliable estimation is critical to both the
confidence in a feasibility study, and also to the daily operation of a mine. Any company
expecting to make sound investment or operational decisions must base the resource
estimation on both relevant and reliable information.

1. Elements of Geostatistics

Geostatistics is a collection of statistical methods which are traditionally used in
geo-sciences. These methods describe spatial correlation among sample data and use it in
various types of spatial models. Geostatistics changes the entire methodology of sampling.
Traditional sampling methods don't work with auto correlated data and therefore, the main
purpose of sampling plans is to avoid spatial correlations. In geostatistics there is no need
in avoiding autocorrelations and sampling becomes less restrictive. Also, geostatistics
changes the emphasis from estimation of averages to mapping of spatially-distributed
populations. For the interest of this discussion it is not possible to go in details the steps
that are involved in a perfect geostatistical analysis because it is too technical for the readers.
To ensure a high level of confidence in the results of any geostatistical interpolation, it is
important to have a sufficient number of well-distributed sampling stations in the monitoring
network. How many stations are sufficient and how can their distribution be optimized.

2. Application of Geostatistics in mineral exploration

Geostatistics consists of a set of mathematical tools which employ the assumption that
properties are correlated in space and are not randomly distributed. The geological context
of the data must be considered in addition to spatial relationships between data.
Geostatistical algorithms provide formalized methods for integrating data of diverse type,
quality and quantity.
Statistical methods were already used to analyse geological data in the 1900 and the
origin of geostatistics was best set in the late 1940s, when H.S. Sichel recognised the
lognormal distribution of sample values in the South African gold mines. However, Daniel
Krige observed that "it can be expected that the gold values in a whole mine will be
subjected to a larger relative variation than those in one portion of the mine." In other
words, samples taken close together are more likely to have similar values than if taken
apart. This observation is the foundation on which spatial statistics, which characterises
values defined in a multidimensional space, is built. But later on studies were based
on classical, as opposed to spatial, statistics. It was only in the 1960s that the need was
recognised to model the similarity between sample values as a function of the distance
between samples. A theoretical framework was later developed that supplied an elegant
mathematical explanation to the empirical observations made earlier.
Geostatistics is also widely applied in research technology. It is a subdiscipline of
spatial statistics which includes a set of statistical methods that concern random variables
with spatial/or temporal variability. These variables represent physical quantities with
economic or environmental importance. The methods are based on the assumption that
the spatiotemporal variability includes a random component that has space–time correlation.
Therefore statistical measures such as mean value, variance, standard deviation,
spatiotemporal dependence, etc., are used to extract any useful information from the
available data. Geostatistics deals with distributions in which the spatial and/or temporal
dependence is the primary characteristic. It aims to estimate the statistical parameters that
determine the spatial and/or temporal distribution and dependence of the relevant
variables. The parameters are used to estimate (interpolate) the variables at desired
spatiotemporal locations where no measurements are available.
Using little or no mathematics, there are case studies that discuss interpretation of
everyday questions during mining operations to a Resource or Grade Control geologist.
Some of them relate well to homogeneity of data that is enough for geostatistical
mapping, trends in data and if there is a known trend geostatistics is able to define that type
of trend and interpret it using tools if there is a deviation from the ideal shape.
Geostastics as applied in mining explains the underlying assumptions of resource
estimation, the techniques currently used in the real world, the advantages and limitations

of such techniques and the decision processes which underlie a successful resource or
reserve estimation.

3. Goals of geostatistics

A geostatistical analysis has several goals, which include among others:
¸
Acquiring an understanding of the spatial relationships and correlations between
geologic properties
¸
Developing an understanding of the uncertainty associated with geologic
properties and the conceptual geologic model
¸
Determining if a deterministic or stochastic approach is appropriate for the
creation of a simulation model.
¸
Modelling of relationships with mathematical expressions
Geostatistical methods, compared with other methods of Ore reserve estimations, have
been widely recognised as a superior method for estimating the grade and tonnage of insitu
mineralization because they provide a sound theoretical and practical basis for quantifying
the geological concept, the continuity or lack of continuity of mineralization within the ore
body, the lateral changes in mineralization according to the trend /direction of the orebody
and an area of influence. Unlike classical statistics which considers grades to be randomly
distributed within a mineral deposit, geostatistics is based on the theory of regionalised
variables. Regionalised variables are those with values which show some relationship to
adjacent values - including are grade, vein thickness, and many others.

4. Geostatistical methods

The geostatistical methods enable one to avoid one of the limitations of classic
statistics, i.e., the presumed independence of measurements. It is due to application of a
model of variability structure of deposit parameters based on the results of exploration
like during sampling exercise. The structure of variability embraces both the random and
non-random components. If the geology is complicated, more advanced techniques of
non-linear geostatistics and geostatistical simulations are required. It must be noticed that
the estimation accuracy of a resource can be significantly affected by errors resulting from
measurements and determination of density of a material. It is especially important for
deposits explored with drilling when core recovery is unsatisfactory. Such problem are
encountered due to poor drilling techniques resulting in insufficient core recovery and
leads not only to the random errors, but also to various systematic errors in estimation of
deposit parameters.
In general there are different methods employed in geostatistics. Among the notable
ones are:
¸
Trends
¸
Lognormal methods
¸
Anisotropy
¸
Geological features
¸
Simulation
¸
Variations on kriging
¸
The experimental semi-variogram
¸
Regression problems (conditional bias)
¸
Modelling semi-variograms
¸
Indicator methods
¸
Non-linear geostatistics

5. Geostatistical packages

Before attempting to use specific geostatistical tools for, simulation estimating &
modelling a variogram, point kriging, block kriging, various exploratory tools such as
histograms of the data values, coded Q-Q plots of the data locations, trend surface plots
of data values vs polynomial functions of the location coordinates are used and these need
to have a reasonable good understanding of the phenomenon that generates the data,
differentiate between "point" and "non-point" data which is also very important. Most
mining applications use ‘point data’ to estimate block values.
Several commercial packages have been and are in use today. But the question might
first be, how knowledgeable is one conversant with geostatistics? As with any statistical
package one cannot expect to just dump data in, run the program, simulate and expect to
get useful and validated results. As a geoscientist one has to make a number of decisions
and also ask whether certain statistical assumptions are satisfactory or not. Some of the
geostatistical packages that are in use worldwide include GEO-EAS ,R, GEODA, QGIS,
ISATIS, ArcGIS: GRASS, SAGA GIS, MP3 etc .There are plenty on the market but these
are the most selected and often times used. There is also a good modelling tool called
SGems that is used to create sequential Gaussian simulations from variograms
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Oil seed production key to economic diversification - MITC
By Wahard Betha

he Malawi Investment and Trade Centre (MITC)
has urged farmers in the country to take oil
seeds farming seriously saying the product is
key to the government’s efforts to diversify the
economy from overdependence on tobacco as
a foreign exchange earner.
Speaking at the Oil Seeds Business Clinic in Lilongwe,
MITC CEO Clement Kumbemba said MITC was tasked by
the Malawi Government to promote the production of oil
seeds such as groundnuts, soya, cotton seeds and sunflowers,
and value added products for export as part of the National
Export Strategy.
“Our task is for the very strategic reason because we
have to find equally successful products that Malawi can
rely on when it comes to export earnings and growing its
economy,” Kumbemba said.
Kumbemba said MITC organized the business meeting
to bring together all key stakeholders in the oil seeds sector
to equip them with knowledge starting from production
where seeds are grown or produced.
He said the knowledge will assist the farmers to be as
efficient as possible in their production methodologies of oil
seeds, which will help in increasing production of the seeds.
Kumbemba also said the workshop was beneficial as it
brought together local and foreign oil seed processors to
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interact with oil seed producers in the country to share
knowledge on how they can scale up production in terms of
both quality and quantity.
“Through the meeting we hope that the farmers signed
contracts with aggregators so that marketing issues do not
hurt producing associations. The export market of oil seeds
will ensure that the agricultural sector remains successful as
it is looking for alternatives to tobacco,” he said.
Kumbemba observed that oil seeds production has
increased in the country as compared to five years ago
when shelves in the country’s shops were full of imported
oil seed products like cooking oil.
He said things have changed for the better now as local
oil seed products dominate shelves of the country’s
supermarkets.
Kumbemba also said demand for oil seeds on the export
market is increasing which he said is an encouragement to
the local farmers to increase their production.
“For example, in December 2018 the Chinese came into
the country looking for oil seeds and they gave us an order
of over 20, 000 tons. With such orders on the table, we are
encouraging local farmers to increase their production of
the seeds for export market, which will help the country
earn a substantial amount of foreign exchange,” he said.
MITC, which aims at promoting Malawi as an
investment destination, provides a range of services
including: project appraisal; site identification and

DURABRIC technology crucial
in curbing deforestation
By Gloria Mbwana

The developer of DURABRIC bricks, 14Trees, has lauded
the technology as crucial in curbing the problem of
deforestation in Malawi, which is aggravated by the
extensive use of burnt bricks.
14Trees, a joint venture between CDC Group plc (UK)
and LafargeHolcim (Switzerland), has developed the
DURABRIC, together with its manufacturing process.
Country Head of Operations (CHO) Mussa Chayenda
told Mining & Trade Review in an exclusive interview on
the sidelines of a consultation meeting on the DURABRIC
bricks technology for local stakeholders in Lilongwe that it
is high time more Malawians adopted the technology as it
is affordable and environmentally friendly.
“The technology is an affordable, low-carbon
construction solution, to various developing countries
like Malawi which are affected by deforestation from
wood-fired bricks,” he said.
DURABRIC bricks are compressed earth stabilized
blocks made of local earth, sand, cement and water, and do
not require firing.
Chayenda lauded DURABRIC bricks as being of high
quality saying the curing of the compressed cement bricks
allows for high compressive strength of up to three times
more than a conventional burnt brick, and better resistance
to water.
He, therefore, described the DURABRIC brick as
an earthquake-resistant technology that has been
recommended by many governments.
Chayenda said the bricks are also low on carbon
explaining that building a simple house with DURABRIC
will on average save 14 trees per house built, reducing CO2

House constructed with DURABRICK bricks

emissions tenfold and reducing the rate of deforestation.
He also said use of the bricks is cost-effective hinting
that DURABRIC reduces the cost of wall construction by
20% compared to a burnt brick wall as it uses less mortar
and plastering is not needed.
Chayenda said the other attribute of the bricks is that
they are user-friendly since they can be made on any site
using local materials.
“With the correct training, mixed design and
production methods, DURABRIC is easily adapted to
the local construction methods. It is indeed a game changer
in construction,” he said.
Chayenda said 14Trees, which has a DURABRIC
factory in Lilongwe, has initially introduced the technology
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Kumbemba: MITC to assist farmers in oil seed production

evaluation; business benefits; joint venture facilitation;
general business advice; business retention and after care
services; incentives; inward and outward investment
promotion missions; and project profiling.
Agriculture remains the base of the economy of Malawi
contributing up to 31% of our Gross Domestic Product
(GDP)

in Malawi before it reaches out to other sub-Saharan
African countries encountering the problem of deforestation
due to excessive use of burnt bricks in the construction
industry.
In Malawi, DURABRIC production operations started
in Lilongwe in October 2016 and the factory was officially
commissioned on July, 13 2017.
To date, the Lilongwe DURABRIC factory has
produced 1,9-million bricks and sold 1,8-million bricks but
14Trees has a target of producing and
selling 15-million bricks over 10-years
in Malawi, and has started to construct a
second factory in Blantyre
Chayenda also said the company is
supporting a rural mobile production
plant by a charitable organization which
is currently constructing 25 houses in
Salima before moving to other needy
areas of the country.
In corroboration with ClimateCare
Limited, the carbon credit developers
for the programme, 14Trees has invested
$2 million in promotion and production
of DURABRIC technology.
Te a m l e a d e r o f e n v i r o n m e n t
professionals, wh o attended the
consultation meeting, Clement
Masangano told Mining & Trade
Review that as environmental professionals, they have
welcomed the DURABRIC technology due to its
environmental friendly attributes.
He said the only setback for Malawians to wholly
embrace the technology is that it is more expensive than
the use of traditional bricks.
“We urge the government to show that it is serious on
environmental conservation by removing VAT on the sale
of these bricks or related equipment so that the technology
is affordable to many Malawians,” Masangano said.
The purpose of the stakeholder consultation meeting
which was held at Golden Peacock Hotel was to engage
stakeholders on the benefits of the technology and how best
to promote it
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OPINION & ANALYSIS

by Grain Wyson Phillip Malunga FIMMM
Minerals, Geology, Environment & Corporate Affairs Consultant

The Geology and Mineral Potential of Malawi

Introduction
Currently several small wind power generators are installed and supplying power to
Villages in Thyolo, Chiradzulu, Ntcheu, Nkhotakota, Nkhata Bay and Mzimba. Under this
Village Electrification Project the total installed capacity is 132 kW of which 90 kW is
from wind. The wind/solar hybrid installations are supplying up to 150 homes within a
2km radius in each village. However this shows that there is potential for large wind
turbines which can generate electricity up to 5MW each.

Project Sites for Wind Power Generation
- Lilongwe
Four sites were visited around Lilongwe old airport and Kamuzu international airport
(KIA) where the Department of Climate Change and Meteorological Services has
measured wind speed at 10 meter height for more than 10 years. Out of the four sites
assessed, a place near Luke Daeyang Hospital was identified as potential site. The site is
12 km from Lilongwe; 2 km from the existing grid at Kanengo and the area is bounded by
M1 road and the road going to Malawi Institute of Management. The average wind speed
was 5M/s at the time of the visit to the site.
Ownership of the land is not yet known but it is suspected that it belongs to Kanengo
Northgate Project. Efforts are underway to check with the Commissioner for Lands to
determine ownership of that piece of land. The site is near a hospital, but it is on the
wind-ward side so the noise is unlikely to have much effect on the hospital. Adjacent to the
hospital is a proposed site for a nursing school, but it is still recommended that the site
should be assessed further because it is near to power grid, can easily be accessed by road
and both the hospital and the nursing school are on the wind ward side.

Looking at the size of land available, it is recommended that four turbines of 2 MW each
can be erected on this site making a total of 8 MW installed capacity. This is based on the
fact that the spacing between adjacent wind turbine towers is 7-15 times the rotor
diameter. This recommendation is based on the assumption that this piece of land stretches
to the east where wind speed is anticipated to be the same.

Government
pursues
tourism
masterplan

- Mzimba
A site in Mzimba was identified at Kanombo Hills, 8 km North West of Mzimba Boma.

G

By Wahard Betha

overnment says it is implementing a master
plan to develop the tourism sector, which
involves putting up necessary infrastructure
to create a conducive business climated for
existing players in the industry and
intensifying promotional activities to attract more tourists
and investors.
Chief Secretary in the Office of the President and
Cabinet, Lloyd Muhara, said at the launching ceremony of
this year’s three day Takulandirani Malawi Tourism Expo

The site has an average wind speed of 8m/s at a height of 2 metres. The site is 8 km from
the existing power grid at Mzimba boma. The hills are under customary land therefore
ownership of the land may not be an issue. Houses are far from the site and therefore there
will be no effect of noise pollution on the population.

Based on the same principle that the spacing of wind turbines is done in relation to the rotor
diameter, four turbines of 2 MW each can be erected on this site making a total of 8 MW
installed capacity.

- Mzuzu
Kaning’ina Hills were identified as a potential site for installation of wind turbines for
power generation. The site has an average wind speed of 9m/s at 2 metres height. It is
about 10 km from Mzuzu city and the existing grid. Kaning’ina Hills are gazzetted under
natural forest reserve hence the land is controlled by the Forestry Department. It is situated
far from residential areas.

In view of these facts therefore, there will be no noise pollution effect on the population
of Mzuzu City. The only problem would be the high cost of constructing access road to the
top of the hills to deliver and maintain the wind turbines.

On this site, 5 turbines of 2 MW each can be erected giving a total of 10 MW installed capacity.

- Chileka in Blantyre
Four sites around Chileka in Blantyre were visited and assessed. Out of the four sites, a
place on top of the hills near Andiseni Primary School, west of Chileka Airport, was
identified as a potential site. The site is 20 km from Blantyre and 2 km from the existing
power grid. The average wind speed is 3.5m/s.

The Andiseni Hill is under customary land which means ownership of the land for
installation of wind turbines may not be a problem at this site. Houses are far from the site
and therefore there will be no noise pollution effect on the population around Andiseni
Primary School.

Two turbines of 2MW each can be erected on this site making a total of 4 MW installed
capacity

Muhara: Launching Takulandirani Malawi Tourism Expo

that the masterplan will be implemented over a period of
25 years and will guide planning, zoning and promotion of
tourism investment in the country.
Muhara said as part of the plan, the government has
constructed two access roads in the tourism district of
Salima connecting lakeshore resorts to the main road and
acquired over 17 hectares of land along the lakeshore for
development of public beaches which will act as a model
for tourism development along the lake.
He said the Ministry has also upgraded the Kamuzu
international Airport with assistance from the Japanese
Government through the Japanese International Cooperation
Agency (JICA).
The chief secretary also said government is implementing

the Promotion of Investment and Competitiveness in the
Tourism Sector (PICTS) project with financial support from
the African Development Bank (AfDB) to the tune of
US$10-million.
Muhara said: “The project seeks to build and strengthen
institutional capacity in tourism statistics development and
implementation of Tourism Satellite Accounting system for
Malawi.”
“This will improve collection of tourism statistics to
provide a better case to Government for public funding of
the sector.”
The project will also build capacity of 500 Small and
Medium Enterprises (SMEs) in the tourism sector through
training and provision of loans to the SMEs.
It will as well enhance law enforcement in Kasungu and
Lake Malawi National Parks to reduce wildlife poaching
and strengthen the Malawi Tourism Council, which is the
voice of the tourism private sector so that it serves its
members more effectively.
He said the project will involve development of an
Eco-tourism strategy to ensure sustainable utilization of
Malawi’s unique nature-based attractions, support review
of culture legal framework and instruments and develop
tourism infrastructure at Chongoni World Heritage site
which projects Stone Age rock art.
Muhara explained that with these interventions the
project will not only boost Malawi’s capacity to attract
foreign investment in the tourism sector but it will also
enhance the country’s capacity to satisfy tourism needs.
Malawi’s travel and tourism sector contributes 7.7% to
the country’s gross domestic product (GDP).

Women miners bemoan high taxation

T
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By Wahard Betha

he Malawi Women in Mining (MAWIMA)
has expressed concern over exorbitant fees
charged by the Malawi Revenue Authority
(MRA) and other government departments in
the process of seeking authorization to export
their products.
MAWIMA raised the issue at this year’s 2019 Annual
Exporters Seminar in Lilongwe organized by Malawi
Investment and Trade Centre (MITC) to appreciate the
challenges that exporters in the country are facing and
suggest mitigation measures.
In her remarks, Chairperson for MAWIMA North
Margaret Nkhoma said the exorbitant fees and taxes
charged in acquiring licenses and processing export
permits for gemstones is restricting women with capital
constraints from joining the trade.
Nkhoma said “When we want to export the stones, we
initially consult Geological Survey Department to inspect
the stones and give us inspection certificate. Then we take
the product to Mines Department to give us an export
permit. After that to Malawi Chambers of Commerce
and Industry to acquire forms which outline all export
procedures,”
“From there we go to CDH bank to help us in making
sure that the foreign currency is deposited into our bank
accounts, and finally to Reserve Bank of Malawi where
they do cross check bank deposit slips. In all these steps, we
need to pay some fees, which is an obstacle to us.”
Nkhoma said such a cumbersome process is a stumbling
block to them on the issue of penetrating the export market.
She, therefore, urged the government to review the
process of acquiring licences and processing export permits
for gemstones to make it easy for the miners to export their
commodities.
Nkhoma also pleaded with the government to provide
civic education to women miners on value addition so that
they are able to export processed gemstones, which would
boost export earnings.
“It is high time the government recognized us as one of
the key players in the economy and gave us incentives as

Cross-section of stakeholders who attended the seminar

Nkhoma: Exorbitant fees, taxes restricting woman in trade

Ndala: Produce high quality goods

they do with big companies. In so doing, we can immensely
contribute to the country’s economy by raking in more foreign exchange,” she said.
Nkhoma also lamented government’s ban on the use
of heavy machinery like excavators by artisanal and
small-scale miners which, she said, has negatively impacted
on the time taken to execute a mining operation.
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Principal Secretary in the Ministry of Tourism, Industry
and Trade, Ken Ndala, admitted that there is a need to
streamline export processes to do away with trade imbalances
hinting that his Ministry is working with Malawi Bureau
of Standard (MBS) to map out ways to speed up the process
while not compromising on quality and standards.
“It is also our duty to sensitize exporters on the steps to
follow to export products,” he said.
Ndala encouraged the exporters to produce high quality
products saying production of low quality products is
another contributor to the country’s low export earnings.
MITC CEO Clement Kumbemba lauded the gathering
saying it provided a platform where the exporters were able
to learn from one another and interact with possible local
and international buyers.
“This exporters’ seminar has helped us to identify short
falls of the cooperatives, find possible mitigations and also
link them with service providers in the country,” he said.
The Malawi National Export Strategy report of 20132018 indicates that exports in the country have grown at a
much slower pace than imports over the past ten years,
creating an unsustainable structural trade deficit that leaves
Malawi vulnerable to aid and foreign exchange shocks.
This challenge has been driven by an unrepresentative
exchange rate and insufficient expenditure of aid and
debt relief monetary flows on the development of the
productive economy, of which exports are a subset.
The strategy appeals for economic reforms to address
structural weaknesses to put in place the export chart.
Key recommendations in the strategy include: promoting
the diversification of export clusters in order to increase
macroeconomic stability, generating sufficient foreign
exchange through increasing investment; supporting the
development of institutions essential in facilitating
investment, the development of the productive base of the
economy, and hence trade, within Malawi; increasing
incentives to invest and improving Malawi’s underlying
economic enabling environment –improving access to
energy, finance, transport services; and Investing in human
capital, while linking this development to the knowledge
and skills being demanded by private industry
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Local consultants seek
more involvement in
mining projects
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ocal consultants and contractors are seeking
increased participation in mineral sector
projects saying the practice by so me
government departments and investors
who engage expatriates to carry out works
that can be ably handled by locals is robbing the country
of economic gains from the emerging sector.
The local experts expressed the sentiments in a
WhatsApp discussion on Mining & Trade Review readers’
forum which attracted a number of consultants.
The professionals said while foreign investors are
important for the growth of the economy there has to be a
level playing field in having the “Malawi first” on the table
of benefits.
Director of Craton Resources consultants James
Chatupa said no country has developed through relying
on expatriates.
He said it is unfortunate that though Malawi has
universities that are producing engineers, doctors,
geo-scientists, chemists, physicists and lawyers, he
does not hear of any vision or programs or strategies
for utilizing this manpower.
“Will they create their own work? Let us read what
they did in Taiwan, Singapore, Malaysia, Mauritius and
China where governments were the catalyst for pushing
forward industrialization through creation of think tanks
that strategize; that monitor and review progress; that
prioritise marketable development; set standards; and
develop market penetration strategies,” said Chatupa, a
veteran geologist with experience in both government and
private sector.
In his remarks, Managing Director of Conquest
Geo-Consulting Ignatius Kumwanje lamented that local
professionals who go to developed countries to acquire

higher academic qualifications are not fully utilized in the
country.
“We go there, learn, and get Masters Degrees and
PhDs. We come back home, we stay and be proud.
Paperwork and no practice on the ground. Those who gave
us papers come here to dictate us what to do,” Kamwanje
said.
Country Manager for Globe Metals and Mining
Chrispin Ngwena agreed with Kamwanje saying it is high
time Malawian professionals took up the challenge of
utilizing their expertise to develop the country other than
“being possessed with academic accolades without action
on the ground.”
Managing Director for Plem Construction Flemmings
Kapunda, whose company is specialized in construction
works including putting up water supply plants, cited that
the obsession of outsourcing abroad by some foreign
investors is what made Paladin Africa construct a
complicated water supply plant in Karonga that cannot be
sustained through back up service.
Former Minister of Natural Resources, Energy and
Environment and Managing Director of Geomine Services
Grain Malunga said the problem is that the country is
obsessed with politics.
He said: “It does not matter how professionally
competent you are, as long as they view you as having
different political views, you cannot be consulted on
issues of national development.”
“Secondly, we have this inferior mentality of saying
everything imported is good and locals deserve low fees.
Thirdly, rent seeking behavior must stop.”
However, Public Relations Officer in the Ministry of
Natural Resources, Energy and Mining, Sangwani Phiri,
said it is not the duty of the government alone to utilize
local human resource to develop the industry but big
businesses including banks should also take a very

Chatupa: No country has developed relying on expatriates

Ngwena: Urged Malawian professionals to take up the challenge

Phiri: Govt. is of a similar stance of promoting locals

proactive stance to enhance development.
“I think those in large commercial businesses
alongside the government have similar stance in making
deliberate moves to promote innovation by targeting those
graduating at institutions like MUST (Malawi University
of Science and Technology), Polytechnic, community
colleges and even innovative youth found in primary and
secondary schools,” he said
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