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EXECUTIVE SUMMARY
Suni Resources S.A. (Suni Resources), a Mozambican subsidiary of the Battery Minerals Group (previously
known as Metals of Africa), is proposing to develop a graphite mine near Balama in the Balama District of
the Cabo Delgado Province, Mozambique. The project will consist of the following infrastructure:
• Two open cast pits (referred to as Lennox and Byron);
• Run-of-Mine (ROM) Pad;
• Waste Rock Dumps
• Long Term Stockpiles
• Mineralised Waste Dump;
• Processing Plant;
• Tailings Storage Facility;
• Internal roads, and
• Associated infrastructure such as a mine camp.
Affected villages, which will either be directly and/or indirectly affected by the proposed development,
have been identified based on their location in relation to the development footprint. The directly affected
villages are (1) Nanhupo Village, (2) Mphuti Village, (3) Lapua Village, (4) Nacate Village, (5) Familia Village
and (6) Matipane Village as they all rely on the area for resources. In addition, the town of Balama is likely
to be indirectly affected by the proposed development as it is situated approximately 4.5 km from the
site.
This land and natural resource use assessment is based on a desktop analysis and a site survey of the
proposed Balama Central Project site and surrounding areas. The natural resource use within and
surrounding the proposed Balama Central Project site includes:
• Harvesting of plant material for traditional medicine;
• Harvesting of plant material for building material;
• Fishing;
• Fuelwood harvesting;
• Charcoal production from trees felled in the area;
• Hunting;
• Wild food gathering; and
• Beekeeping.
The table on the following page provides a summary of the land and natural resource use impacts
associated with the proposed Balama Central Project development. As indicated below, numerous current
impacts exist within the proposed project site, four (4) of which have a high negative significance to the
land and natural resources within the project site. In addition, the construction phase of the Balama
Central Project has nine (9) impacts of significance associated with it. These include a beneficial impact,
the increase in temporary employment opportunities, and a negative impact of very high significance,
increased pressure on natural resources. The majority of the negative construction phase impacts can be
reduced to a moderate or low significance with the implementation of mitigation measures. On the other
COASTAL & ENVIRONMENTAL SERVICES
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hand, the positive impact of moderate benefit can be enhanced, through the implementation of
mitigation measures, to a highly beneficial impact. Similarly, the negative impacts associated with the
operation phase can be reduced to low and moderate significance.

EXISTING
CURRENT
IMPACTS

IMPACT

IMPACT SIGNIFICANCE
CENTRAL BALAMA PROJECT
WITHOUT
WITH
MITIGATION
MITIGATION

CURRENT IMPACTS
1. RESOURCE EXPLOITATION: CONTINUAL LOSS OF
INDIGENOUS VEGETATION
2. RESOURCE EXPLOITATION: HUNTING

HIGH (-)
MODERATE (-)

3. RESOURCE EXPLOITATION: FISHING
4. RESOURCE EXPLOITATION: BEEKEEPING

HIGH (-)
MODERATE (-)

5. POLLUTION OF SURFACE & GROUNDWATER

LOW (-)

6. RESOURCE EXPLOITATION: CHARCOALING

HIGH (-)

7. SLASH AND BURN CLEARING

HIGH (-)

BALAMA CENTRAL PROJECT: CONSTRUCTION PHASE IMPACTS
1. LOSS OF ACCESS TO NATURAL RESOURCES

MODERATE (-)

LOW (-)

MODERATE (+)

HIGH (+)

HIGH (-)

MODERATE (-)

HIGH (-)

MODERATE (-)

MODERATE (-)

LOW (-)

HIGH (-)

MODERATE (-)

7. INCREASED PRESSURE ON NATURAL RESOURCES

VERY HIGH (-)

HIGH (-)

8. CAPACITY OF INSTITUTIONS TO MANAGE USE OF
NATURAL RESOURCES

HIGH (-)

MODERATE (-)

MODERATE(-)

LOW (-)

HIGH (-)

MODERATE (-)

MODERATE (-)

LOW (-)

HIGH (-)

MODERATE (-)

MODERATE (-)

LOW (-)

4. INCREASED SOIL ERODIBILITY

HIGH (-)

LOW (-)

5. DECREASE IN AGRICULTURAL CAPABILITY

HIGH (-)

LOW (-)

2. DECREASE IN RELIANCE ON AGRICULTURAL
ACTIVITIES AS A SOURCE OF INCOME
3. LOSS OF AGRICULTURAL LAND DUE TO THE
CONSTRUCTION OF MINING INFRASTRUCTURE
4. CLEARING VIRGIN LAND FOR SMALL SCALE
FARMING AS A RESULT OF AGRICULTURAL
DISPLACEMENT
5. POLLUTION OF WATER RESOURCES
6. LOSS OF NATURAL RESOURCES

9. INCREASED SOIL ERODIBILITY
10. DECREASE IN AGRICULTURAL CAPABILITY
BALAMA CENTRAL PROJECT: OPERATIONAL PHASE IMPACTS
1. INCREASING DEMAND FOR NATURAL RESOURCES
2. CAPACITY OF INSTITUTIONS TO MANAGE THE
USE OF NATURAL RESOURCES
3. POLLUTION OF WATER RESOURCES
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The implementation of proposed mitigation measures reduces the overall significance of the negative
impacts, such that the location and the scale of the proposed project are unlikely to pose negative impacts
of very high and high significance on the land and natural resources within the proposed site. However,
the cumulative impact of the increased pressure on natural resources remains high. Provided that the
mitigation measures presented in the final chapter, as well as the mitigation measures stipulated in the
ESIA and detailed in the ESMP are adequately adhered to impacts are regarded as acceptable.
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LIST OF TERMS, ACRONYMS & ABBREVIATIONS
TERMS, ACRONYMS &
ABBREVIATIONS

DESCRIPTION

C

degrees Celsius

AMETRAMO

Association of Traditional Medics of Mozambique

AMI

Mozambican Institute of Agricultural Research

CBNRM

Community-Based Natural Resource Management

CES

Coastal & Environmental Services

ESIA

Environmental & Social Impact Assessment

ESIR

Environmental & Social Impact Report

FAO

Food & Agricultural Organisation of the United Nations

GDP

Gross Domestic Product

ha

Hectares

IUCN

International Union for Conservation of Nature

kg

Kilogram

LNRU

Land & Natural Resource Use

Machamba

A Mozambican term which refers to a plot of cultivated land.

mb

millibars

mm

millimetres

mph

miles per hour

MT

Mozambican Metical

ROM

Run-of-Mine

RP

Resettlement Plan

SIA

Social Impact Assessment

ToR

Terms of Reference
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1. INTRODUCTION
Suni Resources S.A. (Suni Resources), a Mozambican subsidiary of the Battery Minerals Group, proposes
to develop a graphite mine near Balama in the Balama District of the Cabo Delgado Province, Mozambique
(Figure 1.1). Coastal & Environmental Services (CES) has been appointed by Suni Resources to undertake
the Environmental and Social Impact Assessment (ESIA) and associated specialist studies, including a Land
and Natural Resource Use (including agricultural use) assessment (this report).

Figure 1.1: Locality Map of the proposed Balama Central Project site.

1.1

PROJECT OVERVIEW

Natural resources provided by the flora and fauna, as well as the rivers surrounding the proposed
development site are an important component of the livelihoods of the potentially affected communities
living in the project area. As in many parts of Africa, rural local communities rely heavily on the resources
offered by the natural environment for their livelihoods and survival. Consequently, any development that
might impact on the resource base could potentially threaten food security and compromise livelihood
strategies. The area offers a wide range of resources including fuelwood, wild fruit and vegetables,
medicinal plants, wild bird and animal meat, wood for charcoal, and timber, in addition to land, cleared
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through slash and burn practices for agriculture. The local rivers provide potable water, water for livestock
and fish resources.
Demand for natural resources is already high, and the resource base is stressed and over utilized. This is
likely to increase naturally over time, with demand exceeding supply. This trend will be exacerbated by
the proposed project, due to the required clearing of areas of natural vegetation (mainly grasslands with
small patches of woodland), and the loss of mashambas. This will negatively affect the availability of
natural resources, and could compromise the food security of communities living in proximity to the
proposed mine.
Consequently, the main objective of this study was to gain a clear understanding of the local communities’
reliance on the natural resources in and around the study area. This was achieved by investigating the
extent to which natural resources are used for basic household needs such as food, medicines and shelter,
as well as by gaining an understanding of the levels of community knowledge and dependence on natural
resource use. The local dependence on natural resources also needs to be understood in the context of
the diversity of other agricultural land uses and (off and on-farm) and other livelihood strategies which
local households combine to reduce their vulnerability to risk and improve their food security. This
information should also be used to inform the investigation of appropriate rehabilitation strategies for
the concession area, and how these could be integrated with existing land uses.
The use of natural resources in and around the concession area was investigated in May 2018 by Ms
Rosalie Evans through a field survey and a series of key informant interviews. Supplementary information
was obtained from other specialist studies such as the Social Impact Assessment, the Botanical
Assessment, the Faunal Assessment, and the Surface Water and Aquatic Assessment, and this information
was integrated into the findings of this report.
It is important to note that this report forms part of a series of biophysical specialist studies for the Suni
Resources S.A. Mining Project, in the Cabo Delgado Province of Mozambique. As part of the ESIA, this
report describes the soil, land and natural resource use in the project affected area.
1.2

THE USE AND IMPORTANCE OF NATURAL RESOURCE USE IN THE STUDY AREA

Natural resources use is an important component of rural people’s livelihood strategies across most of
rural Africa. The resource base is used for food and energy, and in rural sub-Saharan Africa an estimated
80% of rural people still rely on non-timber forest products and services like wild foods for food, nutrition
and medicine, and fuelwood for energy (Dewees et al. 2010). Over 100 million rural people are thought
to depend directly on Miombo woodland for their lives and livelihoods (Ryan et al. 2016) with Miombo
Woodlands providing a multitude of products including food, energy, shelter, medicines and
environmental and spiritual services (Gumbo et al., 2018). The sustainable management of woodlands,
forest and trees is an important source of resilience for rural people, as it helps households absorb and
recover from various natural perturbations, such as a drought. The loss of these resources, on the other
hand, can reduce a rural community’s resilience, and compromise food security and health status.
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1.3

TERMS OF REFERENCE

This Land and Natural Resource Use Assessment makes use of the following Terms of Reference (ToR) as
a guideline:
• Characterise the soil and the distribution of the soil types on and around the proposed Balama
Central Project site;
• Characterise the land use and the land use capability of the proposed Balama Central Project site;
• Develop recommendations for soil management and mitigation measures for soil degradation;
• Estimate the soil potential linked to the current land use;
• Identify the crop types within the affected villages and describe the communities’ reliance on
these crops;
• Gain an understanding of community knowledge and dependence on natural resource usage,
focusing on vegetation;
• Determine the reliance of local communities on different vegetation types for harvesting natural
resources;
• Determine the likelihood of current exploitation of birds, small mammals and reptiles;
• Obtain information from the community regarding their understanding of the ecological
functioning of their environment;
• Identify which plant/animal species are used for traditional healing;
• Discuss the effect of possible mining activities on the communities with regard to indigenous plant
use;
• Identify the most widely used natural resources within the proposed Balama Central Project site
and determine whether any of these are spatially limited to certain locations, where proposed
mining areas will be located;
• Identify the main “fuel wood” trees;
• Assess the significance of the potential impacts of mining on the natural resources and the
communities that utilize them; and
• Identify suitable mitigatory actions that could reduce the negative impacts and enhance the
positive impacts, where possible.
1.4

ASSUMPTIONS & LIMITATIONS

1.4.1. Assumptions
This report is based on the following assumptions:
• That the participants of the focus groups responded honestly;
• That the translator accurately translated the participants’ responses;
• That the essence and intentions of participants’ responses were accurately relayed;
• That the participants from the communities, who responded on behalf of the communities as a
whole, provided responses which represent the majority of the community;
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•
•

1.4.2

That the project information provided by the developer is correct and that no significant changes
will be made with regards to the design and layout of the project; and
That continual engagement will take place between the affected communities and the developer
throughout the development of the project to establish the communities’ needs in terms of
resource use and appropriate mitigation measures.
Limitations

This assessment has the following limitations:
• This assessment is based on once-off meetings with each of the affected communities;
• The surveys are based on focus group meetings in which a few of community members responded
on behalf of the whole community; and
• This assessment only focuses on the land and natural resource use within the six (6) affected
villages.
1.5

RELEVANT LEGISLATION

Table 1.1 lists the Mozambican legislation that is relevant to the proposed Central Balama Project and the
activities associated with land and natural resource use in Mozambique.
Please refer to the Environmental & Social Impact Assessment (ESIA) for the complete list of relevant
legislation.
Table 1.1: Relevant Legislation to Land and Natural Resource Use Activities.
FIELD

ENVIRONMENTAL

FISHING

LAND & SOIL

WILD SPECIES &
ECOSYSTEMS

RELEVANT LEGISLATION
Environmental Act (Decree No. 20/1997 of 1 October) (As amended by the Decree 42/2008)
Environmental Impact Assessment Regulations (Decree 54/2015 of December 31)
General Directive for the Public Participation Process (PPP) in the Environmental Impact
Assessment Process (Ministerial Diploma 130/2006 of 19 July)
Fisheries Law (Law No. 22/2013)
Decree No. 74/2017 Regulation for the Concession of Fishing Rights and Fishing Licensing
The Land Act (Law 19/1997 of 1 October)
Land Act Regulation (Decree 66/98 of 8 December amended by Decree 1/2003 of 18
November and Decree 43/2010 of 20 of October
Technical Annex to the Land Act Regulation (Ministerial Diploma No. 29/2000 – A of 17
March
The Land Planning Act (Law No. 19/2007)
Regulation of the Land Planning Act (Decree no. 23/2008)
Wildlife and Forestry Act (Law 10/1999 of July 7th)
Decree No. 11/2003 approving the Regulation on Forestry and Wildlife
Decree No. 11/03 amending Decree No. 12/2002 on Forestry and Wild Fauna Act.
Regulations on Pesticide Management (Decree No. 6 of 2009)
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CULTURE/HERITAGE

WATER USE

MINING

National Strategy and Action Plan of Biological Diversity of Mozambique (2015-2035)
Conservation Act (Act no. 16/2015)
Cultural Protection Law (Law 10/1988 of 22 December as amended by Law 13/2009 of 25
February)
National Water Law (Law 16/91, of August 3, 1991)
National Water Policy 1 (1995) updated by National Water Policy 2 (2007)
Mining Law Regulations (Ministerial Decree 31/2015 of 31 December)
Environmental Regulations for Mining Activities (Ministerial Decree 26/2004 of August
20th)
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2. PROJECT TEAM
2.1

LAND & NATURAL RESOURCE USE IMPACT ASSESSMENT SPECIALISTS

Ms Rosalie Evans (Lead Author & Site Investigation)
Rosalie is an Environmental Consultant in the Port Elizabeth branch with more than 3.5 years’ experience
in the consulting environment. She holds a BA degree in Social Dynamics with majors in Geography and
Psychology as well as a BA Honours degree in Geography and Environmental Studies, both from
Stellenbosch University. Rosalie's honours dissertation analysed the role of small grains in soil carbon
sequestration in the agricultural sector of the Western Cape.
Rosalie completed the Introduction to Environmental Impact Assessment Procedure Short Course by EOH
Coastal & Environmental Services and the Department of Environmental Science Rhodes University as well
as the Estuary Management Short Course by Nelson Mandela Metropolitan University. Rosalie’s main
focuses include the general Environmental Impact Assessment (EIA) process, GIS Mapping, Agriculture
and Soils Assessments, Visual Assessments and Tourism Assessments.
Dr Chantel Bezuidenhout (Report Input & Review)
Dr Chantel Bezuidenhout holds MSc and PhD degrees in Botany (estuarine ecology) and a BSc degree in
Botany and Geography from the Nelson Mandela University (NMU) in Port Elizabeth. Chantel has
approximately 10 years’ experience as an Environmental Consultant. During this time she has focused on
environmental management, general impact assessments, project management and specialised impact
assessments. Chantel is well versed in environmental legislation, which includes stakeholder engagement
and stakeholder processes and she has been involved in number of Environmental Impact Assessments
(EIAs) and management plans in South Africa, Zambia, Mozambique and Madagascar. All of the
Environmental and Social Impact Assessments (ESIAs), that Chantel has managed, have included
community consultation and as a result Chantel has undertaken various forms of community engagement
in rural African settings.
Chantel has also been extensively involved in the data collection and report wring for Land and Natural
Resource Use (LNRU) assessments in both Madagascar and Mozambique. The data gathering component
involves extensive community meetings as well as focus group meetings in order to establish land use
(including agriculture) and natural resources use within the communities and surrounds. Chantel recently
completed an extensive land survey as part of a Resettlement Action Plan (RAP) process for a heavy
minerals mine in Mozambique and she is well versed in the relevant process. She is currently the Branch
Manager of the Port Elizabeth office of CES.
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Table 2.1: Land & Natural Resource Use Team’s Experience.
CONSULTANT

1. Chantel
Bezuidenhout

2. Rosalie
Evans

2.2

NAME OF PROJECT

DESCRIPTION OF RESPONSIBILITY

Ranobe Mine Project, Southwest Region,
Madagascar
Nicanda Hills Graphite Mine Project, Cabo
Delgado Province, Mozambique
Suni Resources S.A. Balama Central Project,
Montepuez, Mozambique
Ancuabe Graphite Mine Project, Cabo
Delgado Province, Mozambique
Kenmare Moma, Nampula Province,
Mozambique
Innowind Scarlet Ibis WEF, Eastern Cape
Province, South Africa
Bayview Wind Farm, Eastern Cape Province,
South Africa
Innowind Scarlet Ibis WEF, Eastern Cape
Province, South Africa
Bayview Wind Farm, Eastern Cape Province,
South Africa
Innowind Albany WEF, Eastern Cape
Province, South Africa
Element Molteno Sewer and Sewage Pump
Stations, Eastern Cape Province, South
Africa
SANRAL National Route 2 Section 14 and 15
from Green River to Zwelitsha, Eastern Cape
Province
SANRAL National Route 56 Section 8 from
Matatiele to the KZN Border, Eastern Cape
Province, South Africa
SANRAL National Route 2 Section 5 from
Lizmore to Heidelberg, Western Cape
Province, South Africa

Lead Author Soil, Land & Natural Resource Use
Assessment Report
Lead Author of the Soil, Land & Natural Resource
Use Assessment Report
Report Reviewer of the Land & Natural Resource
Use Survey & Impact Assessment
Lead Author of the Soil, Land & Natural Resource
Use Assessment Report
Lead Author of the Soil, Land & Natural Resource
Use Assessment Report
Report Reviewer of the Agriculture & Soils Impact
Assessment Report
Report Reviewer of the Agriculture & Soils Impact
Assessment Report
Lead Author of the Agriculture & Soils Report
Impact Assessment Report
Lead Author of the Agriculture & Soils Report
Impact Assessment Report
Lead Author of the Agriculture & Soils Report
Impact Assessment Report
Lead Author of the Rehabilitation, Erosion & Alien
Invasive Management Plan
Lead Author of the Baseline Sensitivity Report including soils, geology and land use
Lead Author of the Baseline Sensitivity Report including soils, geology and land use
Lead Author of the Baseline Sensitivity Report including soils, geology and land use

SUPPORTING SPECIALISTS

Ms Alice Massingue (Chapter Contribution: Botanical Specialist – Plant Identification)
Alice is a PhD candidate in Botany at the Environmental Science School, at Nelson Mandela Metropolitan
University in South Africa, she holds an MSc in Agriculture Development focused on Forest and Faunas’
Management from Eduardo Mondlane University in Mozambique. She has a graduation degree in
Biological Sciences also from Eduardo Mondlane University in Mozambique. Alice has gained considerable
experience in implementation of environmental management plans in flora and vegetation such as: Data
basing type specimens for JSTOR PLANTS. She has collaborated in various biodiversity of studies, such as
Gorongosa Vegetation and Flora survey in Central Mozambique 2006-2007, Coastal Forest Vegetation and
Flora survey in Cabo Delgado 2009-2015, North of Mozambique. Research on threatened plants:
collaborated in assessment of threatened plants in Mozambique, in coordination with SANBI, Pretoria
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South Africa. She has a broad academic background including impact assessments, characterisation of
vegetation and flora for environmental licence in Mozambique.
Mr Roy de Kock (Chapter Contribution: Soil Specialist – Soil Mapping & Descriptions & Agricultural
Potential)
Roy is a Principal Consultant in the East London Branch of CES. He holds a BSc Honours in Geology and an
MSc in Botany from the Nelson Mandela Metropolitan University in Port Elizabeth. His MSc thesis focused
on Rehabilitation Ecology using an open-cast mine as a case study. He is based at the East London branch
where he focuses on Ecological and Agricultural Assessments, Geological and Geotechnical analysis,
Environmental Management Plans, mining applications and various environmental impact studies. Roy
has worked on numerous projects in South Africa, and Africa.
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3. PROJECT DESCRIPTION
3.1

PROJECT DESCRIPTION

The proposed graphite mine to be developed by Suni Resources is located in the Balama District of Cabo
Delgado Province, Mozambique (Figure 3.1). The project will consist of the following infrastructure:
•
•
•
•
•
•
•
•
•

Two open cast pits (referred to as Lennox and Byron);
Run-of-Mine (ROM) Pad;
Two Waste Rock Dumps;
Long Term Stockpiles;
Mineralised Waste Dump;
Processing Plant;
Tailings Storage Facility;
Internal roads, and
Associated infrastructure such as a mine camp.
Please refer to the ESIA for a detailed project description.
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Figure 3.1: Project Infrastructure Map of the proposed Balama Central Project site.

3.2

AFFECTED VILLAGES

Affected villages, which will either be directly and/or indirectly affected by the proposed development,
have been identified based on their location in relation to the development footprint. The affected villages
are (1) Nanhupo Village, (2) Mphuti Village, (3) Lapua Village, (4) Nacate Village, (5) Familia Village and (6)
Matipane Village. The approximate footprints of these villages as well as their location in relation to the
proposed Balama Central Project site are indicated in Figure 3.2 below. In addition, the town of Balama
(orange in Figure 3.2) is likely to be indirectly affected by the proposed development as it is situated
approximately 4.5 km from the site.
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Figure 3.2: Affected Settlements Map of the proposed Balama Central Project site.

4. METHODOLOGY
The land and natural resource use assessment is based on a desktop analysis and a site survey of the
proposed Balama Central Project site and surrounding areas.
4.1

DESKTOP ANALYSIS

Available literature, online sources, existing spatial data and spatial data created using aerial imagery of
the proposed site were used to supplement the site description, as well as the description of the
environment, including but not limited to climate data, vegetation and crop descriptions, natural resource
use in general and the current land use. In addition, other relevant specialist studies, which were
undertaken for the proposed Balama Central Project, have been used to supplement the data that was
gathered during the site survey. These include the Vegetation Assessment (Ms Tarryn Martin and Ms Alice
Massingue), the Social Impact Assessment (Mr Marc Hardy and Mrs Lúcia Milva Mandlate Mafuca) and
Terrestrial Fauna Assessment (Ms Amber Jackson).
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4.2

SITE SURVEY

A site survey, focusing on the affected communities, was conducted from the 15th to 19th of May 2018 and
an additional site survey was conducted from the 4th to 8th of June 2018. The latter focused on the
assessment of the soils and on determining the agricultural potential of the proposed Balama Central
Project site.
4.2.1 Survey of the Affected Communities
A meeting was held with the District Administrator of Balama on the 15th of May 2018. The purpose of
this meeting was to introduce the specialist team, to provide background information on the proposed
Balama Central Project site and to obtain the population and demographic data of the district. Following
this, focus group meetings were conducted within each affected community. Participation was voluntary
and residents were asked to participate prior to interviews being conducted. Table 4.1 provides the
schedule of the pre-arranged meetings which were held with the affected communities. Plate 4.1 provides
photographs of each of the focus group meetings.
Table 4.1: Community Meeting Schedule.
COMMUNITY
1. Nacate Village
2. Lapua Village
3. Mphuti Village
4. Matipane Village
5. Familia Village
6. Nanhupo Village
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16 May 2018
16 May 2018
17 May 2018
17 May 2018
18 May 2018
18 May 2018
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TIME
08:00
13:00
08:00
13:00
08:00
13:00
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Plate 4.1: Focus Group meeting held in each of thre six affected communities.
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4.2.2

Interviews and Translation

In each village, community members were asked whether they would like to participate in interviews. In
some cases, numerous community members participated in the interviews and provided input into the
discussions.
In each of the focus group meetings, the communities were introduced to the researchers, informed of
the purpose of the research, and provided with a brief project description. Once the respondents were
happy to proceed with the meeting, the interview began.
The communities were asked questions relating to the following:
•
•
•

Cultivation and the use of lands;
Livestock farming: extent to which community members engage in this activity; and
Harvesting of natural resources for fuelwood, building materials, wild foods, wild meat,
beekeeping, charcoaling, fishing and medicinal purposes.

The discussion around the harvesting of natural resources formed the main focus of the interviews. The
topics discussed included:
•
•
•
•
•
•

The type of resources that are harvested;
Where resources are sourced;
The purpose for which these resources are harvested;
The frequency that the resources are harvested;
The identification of the specific species used; and
The management or regulation of use of natural resources.

The communities participated in their local language during the focus group meetings and their feedback
was translated to English. The majority of the information that was obtained during the focus group
meetings, was of a descriptive and qualitative form. However, some quantitative data on amounts of
product harvested and prices were obtained, particularly with regard to farming and charcoal production.
4.2.3

Identification of Flora

One of the important aspects of the interviews was to identify what natural resources people were using.
This was done by asking people what plants were used for building, food, charcoal production, fuelwood
and medicinal purposes. The respondents had their own names for these plants and these were recorded.
A list of local plant names were compiled and locals showed the interviewers what these plants looked
like during the course of the site visit. Plants were identified by Ms Alice Massingue (Botanical specialist)
during the course of the site visit.

COASTAL & ENVIRONMENTAL SERVICES

24

SUNI RESOURCES BALAMA CENTRAL PROJECT

DRAFT LAND & NATURAL RESOURCE USE SURVEY & IMPACT ASSESSMENT

4.2.4

Survey of the Soils

The site survey of the soils included soil sampling of each of the soil types which were identified using
data from the Food and Agriculture Organization of the United Nations (FAO) for the desktop classification
of the soils. At least four (4) soil samples were taken from each of the soil types within the proposed
Balama Central Project site. The soil samples were sent to Brookside Laboratories in Heidelberg,
Mpumalanga, South Africa for analysis and the results have been appended as Appendix A. The soil sample
sites and GPS coordinates are indicated in Table 4.2 and Figure 4.1 below. In addition, the soil properties
were assessed and photographed during the site investigation to confirm the desktop soil classifications.
Table 4.2: Soil sample coordinates

Sample #
Sample S1
Sample S2
Sample S3
Sample S4
Sample S5
Sample S6
Sample S7
Sample S8
Sample S9

GPS Coordinates
Latitude
13°22'23.16"S
13°22'46.18"S
13°22'10.59"S
13°21'36.85"S
13°21'0.72"S
13°20'42.36"S
13°22'36.69"S
13°20'49.20"S
13°21'28.08"S
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Longitude
38°36'24.12"E
38°36'33.13"E
38°37'15.25"E
38°37'14.85"E
38°36'34.20"E
38°35'47.04"E
38°34'46.27"E
38°36'10.08"E
38°37'0.12"E
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Figure 4.1: Soil sample locations

5. SITE DESCRIPTION
5.1

CLIMATE (DESKTOP)

Climate has been included in the site description due to the direct impact of the climate on vegetation
growth (including crop growth and seed dispersion) and water resources.
The climate in northern Mozambique is classified as tropical humid. It has an average annual temperature
of between 24°C and 26°C. The climate in the region is tropical with two distinct seasons. The wet season
occurs from December to April when approximately 75% of the total annual rainfall occurs, and the dry
season extends from May to November.
The average annual temperature in Balama is 23.9°C with highest temperatures in November with an
average of 26.7°C and the coldest temperatures in July with an average of 20.6°C.
Approximately 1,048 mm of precipitation falls annually in Balama with the driest month occurring in
August, with an average precipitation of 1 mm, and the highest precipitation occurring in January, with an
average of 250 mm.
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The average monthly wind speeds in Balama are the highest during the months of August and October,
both with an average speed of 7.2 mph (recorded in 2017, WorldWeatherOnline.com). The months of
February and March receive the lowest average monthly wind speed of 3.6 mph (recorded in 2018,
WorldWeatherOnline.com). Average monthly gusts peak in June and August at a speed of 9.4 mph
(recorded in 2017, WorldWeatherOnline.com).
5.2

SOILS

This section presents the description of the different morphological and other characteristics of the soils
found within the project site. Nine sampling points (shown in Figure 4.1 and listed in Table 4.2 earlier)
were selected in the study area. Soil samples were collected from each of these sites for laboratory
assessment, and the sites were visually assessed. Additional points were assessed for soil profiles. As there
was no opportunity to dig fresh holes for profiling, existing exposed faces (erosion gullies and old
excavation pits, etc.) were used to identify soil horizons. Soils were described as per the Mozambican Soil
Database (Source: Balama District Soil Map)
5.2.1

Soil classification

Based on a visual survey conducted during the site visit as well as soil samples collected from each area
that was visually classified, the dominant soil groups were identified within the Suni Balama Mine site
(Figure 5.5) as:
1. Red clay soils;
2. Medium textured red soils; and
3. Shallow soils/Rocky outcrops
Red clay soils
These soils are defined as mineral soils which contain no calcareous (calcium carbonate) material
anywhere within the soil, have less than 10% weatherable minerals in the extreme top layer of soil, and
have less than 35% base saturation throughout the soil. Red clay soils occur in areas with a humid
temperate or tropical regions. Soil samples S1-S3 and S7 were collected in this soil type.
These soils are considered as a sandy clay loam (approx. 60% sand; 30% clay and 10% silt). Grain particle
size range between 600-1200 µm resulting in a medium to coarse grained sand. No rock fragments were
observed within the soils resulting in a sandy soil rather than a gravel.
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Figure 5.1: Soil types occurring within the study site

These soils vary in color from purplish-red, to a bright reddish-orange, to pale yellowish-orange and even
some subdued yellowish-brown tones (Plate 5.1). They are typically quite acidic, often having a pH of less
than 5. The red and yellow colors result from the accumulation of iron oxide (rust), which is highly
insoluble in water. Major nutrients, such as calcium and potassium, are typically deficient in these soils
which means they generally cannot be used for sedentary agriculture without the aid of lime and other
fertilizers, such as superphosphate. They can be easily exhausted, and require careful management.
However, they can be cultivated over a relatively wide range of moisture conditions.
Red clay soils can have a variety of clay minerals, but in many cases the dominant mineral is kaolinite. This
clay has good bearing capacity and no shrink–swell property.
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Soil collected at sample point S1 (wet sample collected after rains):

Soil collected at sample point S2:

Soil collected at sample point S3:

Soil collected at sample point S7:
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Plate 5.1: Visual properties of red cay soils.
The 1st photos is a wet sample and therefore appears granular and greyish in colour. However, they were tested
on the Munsel chart of colour and are classified as red clay soils as the clay content is dominant over sand and
loam.

Medium textured soils
Also called loam, these soils are composed mostly of sand (particle size > 63 µm), silt (particle size > 2 µm),
and a smaller amount of clay (particle size < 2 µm). By weight, its mineral composition is about 40% sand,
40% silt and 20% clay. These proportions can vary and result in different types of loam soils, such as sandy
loam, silty loam, clay loam, sandy clay loam, silty clay loam, and loam. Loam soils generally contain more
nutrients, moisture, and humus than sandy soils, have better drainage and infiltration of water and air is
easier than fort silt and clay-rich soils, and they are easier to till than clay soils. The different types of loam
soils each have slightly different characteristics, with some draining liquids more efficiently than others.
The soil's texture, especially its ability to retain nutrients and water are crucial. Loam soil is suitable for
growing most plant varieties. Soil samples S4-S6, S8 and S9 were collected in this soil type (Plate 5.2).
Loam is considered ideal for agricultural uses because it retains nutrients and retains water while still
allowing excess water to drain away.
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Soil collected at sample point S4:

Soil collected at sample point S5:

Soil collected at sample point S6:

Soil collected at sample point S8:
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Soil collected at sample point S9:

Plate 5.2: Visual properties of medium textured soils

Shallow soils/rocky outcrops
These soils are either very shallow overlying hard rock or are exposed basement rock. These soils have no
agricultural value. Samples were not collected.
5.2.2. Laboratory assessment
During the field survey, conducted from 4 to 8 June 2018 soil samples were collected for laboratory
analysis. Nine samples were collected and sent to Brookside Laboratories Inc. in South Africa. Brookside
is an accredited laboratory. The following tests were run:
1.
2.
3.
4.
5.
6.

Percentage organic matter
Estimated nitrogen release
Total Exchange Capacity (TEC) also called the Cation Exchange Capacity (CEC)
pH
Major exchangeable cations in parts per million and the percentage base saturation of each
Available phosphorus and Sulphur
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Soil samples S1, S2, S3 and S7 were collected in red clay soils and S4, S5, S6, S8 and S9 were collected in
medium textured loam soils. Table 5.1 summarizes average conditions of soils found onsite.
pH
Soil pH is considered as optimum between 6.5 and 7 (very slightly acidic) for the highest plant nutrient
availability for most crops. As an average, all soil types on site are slightly below this optimum threshold,
with pH ranging between 5.8 and 6.7 (ignoring the outlier of 7). Crops able to be cultivated in this pH
range include:










Peas;
Tomatoes;
Maize;
Tobacco;
Millet;
Cotton;
Peanuts / ground nuts;
Potato; and
Cucumber.

The soil pH range is not ideal for:




Asparagus;
Lettuce; and
Onions.

These crops require soil pH to increase to levels above 6.5. This can be done through the addition of
lime.
Table 5.1: Average soil conditions within the Suni Balama mining site.

pH (H2O 1:1)

6.3

Medium textured
soils
6.4

TEC/CEC (ME/100g)

6.7

6.5

Organic content (%)

1.26

1.40

Estimated nitrogen release (kg/ha)

44.75

52.20

Ca (ppm)
Ca (%)
Mg (ppm)
Mg (%)
K (ppm)
K (%)

969.25
66.51
79.75
10.99
62.25
2.48

935.40
67.34
84.6
11.97
99.80
3.63

Measured condition
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Na (ppm)

27.00

Medium textured
soils
25.20

Na (%)

3.58

1.79

Soluble sulphur (ppm)

5.00

5.20

Phosphorus (ppm)

11.75

9.80

Measured condition

Red clay soils

Total Exchange Capacity (TEC) also called Cation Exchange Capacity (CEC)
The TEC indicates that both soil types are considered a loam soil (5-15 ME) although both fall at the bottom
end of this scale (red clay soils = 6.7ME and medium textured soils = 6.6ME) and are starting to display
characteristics of sandy soils.
Organic content
Organic content, especially in the form of humus (a product of organic decomposition) is very important
to ensure optimal soil fertility. Organic matter is vital as a food supply for crops in this area, as fertilizers
are not used by local villagers. Humus acts as a soil conditioner, soil colloid, activator and storehouse for
many mineral and non-mineral elements.
Organic content of both soil types are similar (red clay soils = 1.26% and medium textured soils = 1.40%).
Both these soil types are well below the standard 5% average requirement. An increase in organic matter
will be required to increase the productive potential in both soils.
Estimated nitrogen release
Air contains 78% nitrogen, but plants cannot use this source unless it is converted to usable forms by soil
microorganisms. Humus contains more than 95% of the soil’s total nitrogen. But, as organic content is low
on site, the nitrogen available for release will also be low. Based on laboratory analysis it has been
calculated as 44 kg/ha for red clay soils and 52.2 kg/ha for medium textured soils. An increase in organic
content (adding compost) is recommended to increase humus content so as increase the amount of
nitrogen released form soils. Other factors influencing this process include, soil types, temperature,
moisture, aeration, mineral balance and pH. A common problem in the area is vegetation burning before
planting, resulting in little organic matter being captured in the soil.
Exchangeable cations
The Percentage Base Saturation of each of the cations tested shows that both soil types fall between the
optimum balances for fertile soils for all cations except potassium (K) which is low for red clay soils.
Soluble sulphur
The requirement for Sulphur equals or exceeds the requirement for phosphorus in plants. It is an essential
nutrient for plant growth, root nodule formation of legumes, and immunity and defense systems. Sulphur
is commonly increased in soils through the input of fertiliser, most commonly through the mineral calcium
sulphate. Soluble Sulphur is similar for both soil types found on site.
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Phosphorus
Phosphorus, like Sulphur, is an essential nutrient for plant growth. Although phosphorus is slightly lower
in medium grained soils when compared to red clay soils, levels in both are considered to be low overall.
Conclusion on agricultural suitability
Soils found within the Suni Balama project site are considered suitable for a wide variety of crops. These
crops are consistent with typical crops found on site. Water does not seem to be limited, especially to the
south where there are signs of shallow ground water levels. For optimal farming the soil organic matter
(humus) levels should be increased to optimise crop production, but current levels are acceptable for
subsistence farming.
5.3

WATER RESOURCES

Four (4) rivers and/or tributaries occur within proximity to the villages. These watercourses are an
important resource to the communities as water is collected from the rivers for domestic purposes, such
as drinking, cooking, bathing and washing. However, none of the watercourses bisect the villages and thus
the community members have to walk to the rivers to collect water with buckets. In addition, a dam is
situated approximately 100 m north of the Nanhupo Village, and a seasonal wetland is located
approximately 700 m south west of the Nanhupo Village, 950 m east of the Familia Village and 600 m
north of the Mphuti Village. This seasonal wetland is also a valuable resource to the communities as rice
is cultivated within the wetland. Figure 5.6 shows the location of the surface water sources, identified
using aerial imagery, within proximity to the affected villages. Detailed descriptions of the surface water
resources in proximity to the proposed Balama Central Project site can be found in the Surface Water and
Aquatic Assessment.
In addition to relying on these water courses as a supply of potable water, residents also rely on boreholes
and wells which are located within the villages as their main source of water (Refer to Table 5.1). The
majority of the villages surveyed in the project affected communities (with the exception of Lapua Village
and Familia Village) have access to boreholes with hand pumps (Plate 5.3). However, some of these
boreholes are not in working order. The following communities indicated that their village has a broken
hand pump that was included in the total hand pumps in Table 5.1:
•
•

Nacate Village: 1 broken hand pump; and
Matipane Village: 2 broken hand pumps.
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Figure 5.2: Desktop Surface Water Map of the proposed Balama Central Project site.

The members of Nacate Village have an agreement with the government, who is ultimately responsible
for the installation of the hand pumps, which is that the community would contribute to the cost of fixing
the hand pumps, however, the community cannot afford their share and thus these pumps have not been
fixed to date. The members of the Matipane Village, on the other hand, contributed to the material
required to construct hand pumps, however, they now cannot afford to repair them. As a result, the
communities have come to rely on hand dug wells for the provision of potable water (i.e. consumption
and cooking). These wells are on average approximately 2-3 meters deep but can be up to 5 meters deep
in certain areas. New wells are dug every dry season, one of the reasons for this may be that the hand dug
wells are not lined and thus may be prone to collapse especially during the rainy season. In addition, the
wells are left open and thus there is a higher probability of the wells becoming contaminated by debris
and/or waste water (i.e. contaminated run-off) flowing directly back into the well.
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Table 5.1: Water Resources used by each of the Affected Villages (The “++” symbol in Table 5.1 indicates the
communities stated that there are numerous wells within the village or that most/each machamba has their own).
WETLAND(S)/
VILLAGE NAME
RIVER(S)
HAND PUMP(S)
WELL(S)
DAM(S)
1. Nacate Village
Yes
4
No
0
Yes
3
Yes
++
2. Lapua Village
Yes
2
No
0
No
0
Yes
++
3. Mphuti Village
Yes
3
No
0
Yes
2
Yes
++
4. Matipane Village
Yes
5
No
0
Yes
5
Yes
++
5. Familia Village
Yes
1
Yes
1
No
0
Yes
++
6. Nanhupo Village
Yes
1
Yes
1
Yes
1
Yes
++

Community members from all six (6) of the villages indicated that the wells within the villages dry up
during the year and that they increase the depth of the wells by digging them deeper when the wells dry
up. The wells generally dry up during the following months:
•
•
•
•
•
•

Nacate Village: Wells dry up between September and November;
Lapua Village: Wells dry up between November and December;
Mphuti Village: Wells dry up between September and October;
Matipane Village: Wells dry up between October and December;
Familia Village: Wells dry up between July and August, excluding one (1) of the wells which has
water throughout the year; and
Nanhupo Village: Wells dry up in September.

COASTAL & ENVIRONMENTAL SERVICES

37

SUNI RESOURCES BALAMA CENTRAL PROJECT

DRAFT LAND & NATURAL RESOURCE USE SURVEY & IMPACT ASSESSMENT

Plate 5.3: Photographs of Water Resources used by the affected communities.
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5.4

LAND-USE

5.4.1

Land Use in Mozambique

In Mozambique, land is primarily held by the government, which also legally recognises the role of
customary tenure systems. In the rural area studied, land is controlled by the chiefs and elders who
regulate the land under the custodianship of their Traditional Authority. For the most part, the
government’s responsibility in terms of land provision revolves around land registration and surveying.
The chiefs or village secretaries, on the other hand, are responsible for local land allocation; a process
which is often verbal and undocumented. Traditional rights to land in the study area are held under a
traditional tenure system that is dominated by the area’s major ethnic group, namely the Makhuwa
(although there are smaller ethic groups such as the Amole, for example).
Agriculture in Mozambique, including fishing and forestry, is the mainstay of the economy, accounting for
31.5% of the GDP in 2009 and 32% in 2011 and 25.5% in both 2014 and 2015 and contributing
approximately 20% to export earnings in 2011 and 19% in 2014. More than 70% of poor households live
in rural areas with agriculture as their main source of food and income. The main agricultural products
are: cashew nuts, citrus, cotton, coconuts, tea, tobacco, timber and fish (mainly shrimps and prawns).
According to Dias (2012), the most important staple food in Mozambique is cassava as well as maize, rice,
beans and millet. Cassava is primarily produced in four (4) provinces in central and northern Mozambique,
namely, Cabo Delgado Province, Nampula Province, Niassa Province and Zambezia Province (Dias, 2012).
The most extensively grown crops in Mozambique include, but are not limited to, cassava, peanuts, maize,
millet, rice, sweet potatoes and tomatoes. Figure 5.6 indicates the total area (ha) that was harvested per
crop type in Mozambique in 2016. The most extensive crop was maize, covering an area of 1 589 303 ha
(FAO, 2017). This is a likely explanation for the low prices of maize per kilogram in the Nacate Village,
Lapua Village, Mphuti Village and Matipane Village, as indicated in Table 5.6. The crops which cover the
second and third largest areas are Cassava and Peanuts. The area harvested for Cassava was 1 002 305 ha
and Peanuts were harvested from an area of 396 644 ha (FAO, 2017).
In terms of total production, although the area of maize harvested was the most extensive in Mozambique
in 2016, cassava had the highest production at 9 100 000 tonnes. The crop types with the second and third
highest yield was maize (1 451 903 tonnes) and sweet potatoes (730 043 tonnes) (FAO, 2017) (Figure 5.8).
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Figure 5.3: Total Area Harvested per Crop Type, Mozambique 2016 (Adapted From: www.fao.org).
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Figure 5.4: Total Production per Crop Type, Mozambique 2016 (Adapted From: www.fao.org).

5.4.2

Land Use in Cabo Delgado

In 2005, the most extensive crop planted in the province was maize, covering an area of 125 694 ha (IFPRI
& Datawheel, 2017). Cassava (78 463 ha) and cotton (73 114 ha) were the second and third most
extensively grown crops in Cabo Delgado in 2005, as indicated in Figure 5.8.
The crops with the highest production value in Cabo Delgado in 2005 were cassava, cotton and maize
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(IFPRI & Datawheel, 2017). The production value of cassava was $ 46 580 623.00, the production value of
cotton was $ 24 305 793.00 and the production value of maize was $ 12 984 210.00 (IFPRI & Datawheel,
2017), as indicated in Figure 5.7.
According to IFPRI & Datawheel (2017), 100% of the crops produced in Cabo Delgado by harvested area
in 2005 were rain-fed, with no crops being irrigated.

Figure 5.5: Cabo Delgado Province Crops by Harvested Area in 2005 (Source: IFPRI & Datawheel, 2017).

Figure 5.6: Cabo Delgado Province Crops by Production Value in 2005 (Source: IFPRI & Datawheel, 2017).
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5.4.3

Land Use within the Project Site

Nanhupo Village, Mphuti Village and Lapua Village are located within the proposed Balama Central Project
Site, whereas, Nacate Village, Familia Village and Matipane Village are located in close proximity to the
proposed Balama Central Project Site. Table 5.2 indicates the demographics and sizes of the machambas
of these affected villages as per the focus group meetings.
Table 5.2: Village Information.
VILLAGES
Nacate Village
Lapua Village
Mphuti Village
Matipane Village
Familia Village
Nanhupo Village

POPULATION

MALES

4 852

2 258

690
3 876
± 385
495

242
1 757
200
260

VILLAGE INFORMATION
AVERAGE SIZE OF
FEMALES HOUSEHOLDS
MACHAMBAS
2 – 12 ha
2 594
1 262
1.5 – 2 ha
448
100
< 2 ha
2 119
9 64
< 2 ha
185
63
2 – 3 ha
235
265
1 – 2 ha

POPULATION
TREND
Increasing
Increasing
Increasing
Increasing
Increasing
Increasing

As indicated in Table 5.2, most machambas are relatively large, larger than 1 ha. For example the Familia
Village have access to approximately two to three hectares (2-3 ha) of agricultural land per household and
community members in the Nacate Village have access to up to twelve hectares (12 ha) of agricultural
land. The majority of the proposed Balama Central Project site has been transformed/cleared by the
affected communities for agricultural purposes. The land is primarily cleared using equipment such as a
hoe, machete and axe. The “surrounding bush” is used for harvesting indigenous vegetation for medicinal
purposes and as a source of food, livestock grazing, fuelwood collection, sourcing building materials, etc.
The majority of households practice shifting cultivation, which entails the clearing of new fields every
three (3) years or so as soil quality reduces. Land is usually left fallow for a few years after which cultivation
resumes. According to the communities, these practices are mainly due to the fact that locals do not have
access to fertilizers or advanced ploughing equipment. Land is mainly cleared by slash and burn practices.
Land is cleared of large trees and shrubs using axes, machetes and hoes. The timber is placed in heaps
along the border of the field and set alight. The field is then burned to clear the remaining vegetation.
Both men and women are responsible for tending to fields.
The most extensively grown crops are cassava, maize, peanuts, millet (Pearl millet), beans (including
Green beans, Black beans, White beans, Lima beans and/or Velvet beans), tomatoes, sugarcane, peas
(Pigeon peas), and sweet potatoes. Table 5.3 indicates the seasonal calendar of the main crop types.
September until January is an important crop sowing (brown blocks in Table 5.3) period and the majority
of the crops are harvested (green blocks in Table 5.3) between April and July. The sowing of crops generally
occurs in the month prior to the rainfall season and during the rainfall season. In addition to the crops
mentioned in Table 5.3, fruit trees and vegetable gardens are also grown by the affected communities.
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Table 5.3: Seasonal Calendar of the Most Extensively Grown Crops within the Affected Villages (raindrops: high
rainfall months, brown blocks: sowing months and green blocks: harvesting months).
CROP
MONTH
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG SEP
OCT NOV DEC

Cassava
Maize
Millet
Beans
Peas
Rice
Sweet Potato
Peanuts
Pumpkin
Cotton
Sesame
Sugarcane
Tomatoes
* TABLE KEY:

Crops: Sowing
Crops: Harvesting
High Rainfall: Predominant Months

For the purposes of this assessment, the agriculture within both the project area (project area in this
context is defined as the mine site and surrounding project affected communities and their land) and the
exploration license area is divided into three categories: (1) crop cultivation for commercial and
subsistence purposes, (2) fruit trees and vegetable gardens, and (3) livestock.
5.4.4. Crop Cultivation
Table 5.4 provides a list of crops grown by the affected communities, as identified during the focus group
meetings. In addition to the crop types identified by the communities (see Table 5.4), lettuce and bell
peppers were also available at the Balama Market (Plate 5.4).
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Plate 5.4: Photographs of Lettuce and Bell Peppers at the Balama Market.
Table 5.4: Crops Grown by the Affected Villages, as identified during Focus Group Meetings.
CROPS GROWN BY COMMUNITIES
CROP TYPE
Nacate
Lapua
Mphuti
Matipane
Familia
Village
Village
Village
Village
Village
1.
Cassava





2.
Maize





3.
Millet





4.
Beans (variety)





5.
Rice




6.
Sugarcane





7.
Sweet Potato





8.
Cotton



9.
Peanuts





10. Peas (Pigeon Peas)





1
11. Onions




12. Tomatoes





13. Melons


14. Cucumber


15. Squash (variety)


16. Sorghum



17. Okra



18. Sesame Seeds




19. Garlic


Nanhupo
Village

















Plate 5.3 consists of photographs of crops that are grown by the affected communities, including beans,
cassava, sesame seeds, peas, millet, squash, maize, cotton.

1

Although onions and lettuce are grown along the river banks, the pH of the soil suggests that this soil is not ideal
for these crops.
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The affected communities both sell and consume the harvest, and the amount sold varies for each
community, as indicated below. In addition, all of the affected communities indicated that they keep seeds
from their previous harvests for future planting, and these are excluded from the percentages indicated
in the following paragraph. All six (6) of the villages sell their produce at the Balama Market. Nacate Village
and Matipane Village have their own markets, within the villages, but they also sell their produce at the
Balama Market where they obtain a higher price for their produce compared to in the local villages.
Nanhupo Village sell their produce along the road due to the proximity of the village to the road between
the towns of Montepuez and Balama.
Nacate Village indicated that they sell between 25-50% of their total harvest of all crops and consume the
remainder within the village. Lapua Village indicated that they sell half of their total harvest and consume
the other half during “good seasons” (i.e. seasons when harvests are high), but they indicated that they
consume the majority of their total harvest during “poor seasons” (i.e. seasons when harvests are low).
Mphuti Village indicated that they generally sell half of their total harvest and consume the other half,
but during financially difficult times they tend to sell 60% of their harvest and consume 40%. Matipane
Village indicated that they sell 40% of their total harvest and consume 60%. Familia Village indicated that
they sell half of their total harvest and consume the other half. Similarly, Nanhupo Village indicated that
they also sell half of their total harvest and consume the other half.
Table 5.5 lists the main crops that are harvested per village, as well as the sales price of the produce,
either sold per kilogram (kg), per bunch or each. The communities indicated that they generally plant the
majority of their crops during the spring and summer months and then harvest during the autumn and
winter months. This is due to the rainfall patterns within the Balama District, as all of the communities
indicated that they rely solely on the rain to water their crops. Figure 5.2 indicates the increase in rainfall
between November and April.
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Plate 5.5: Photographs of crops that are grown within the affected villages.
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Table 5.5: Main Crops and their Prices (2018 value) per Affected Village.

CROP TYPE & AMOUNT

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Cassava (fresh) - per kg
Cassava (dried) - per kg
Maize - per kg
Millet - per kg
Beans (variety) - per kg
Rice - per kg
Sugarcane - each
Sweet Potato – bunch
Peanuts – per kg
Peas – per kg
Tomatoes – bunch

Nacate
Village

CROP PRICE PER COMMUNITY
Lapua
Mphuti
Matipane
Familia
Village
Village
Village
Village

Nanhupo
Village

10 MT

20 MT

5-25 MT

10-20 MT

10-15 MT

10-40 MT

1-5 MT

1 MT

2 MT

1 MT

2 MT

2 MT

4 MT

4 MT

10 MT

5 MT

20-25 MT

25 MT

10 MT

6 MT

10 MT

5 MT

15 MT

15 MT

25 MT

15-20 MT

10-50 MT

25-60 MT

35-40 MT

35 – 50 MT

10 MT

25 MT

20 MT

20-25 MT

5-10 MT

10 MT

5-10 MT

10-20 MT

5-10 MT

10-15 MT

10 MT

10 MT

10 MT

15-20-40 MT

10 MT

10-20 MT

40 MT

30 MT

50 MT

30 MT

50 MT

50 MT

36 MT

35 MT

5 MT

60 MT

50 MT

10 MT

10 MT

5-10 MT

10 MT

5-10 T

5 MT

25 MT

5.4.5. Fruit trees

Table 5.6 provides a list of trees grown as a source of food by the affected communities, as indicated
during the focus group meetings. The most extensively grown trees are coconut trees, moringa trees,
banana trees and mango trees. Plate 5.6 consists of photographs of trees that are grown as a source of
food, including bananas, moringa trees, guavas, pawpaw and coconut trees.
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Plate 5.6: Photographs of Trees that are Planted for Food within the affected villages.
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Table 5.6: Trees Grown by the Affected Villages, as identified during Focus Group Meetings.
TREES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Coconut
Moringa
Orange
Banana
Mango
Guava
Cashew
Pawpaw
Lemon
Custard-Apple

Nacate
Village







Lapua
Village










Mphuti
Village









Matipane
Village










Familia
Village






Nanhupo
Village








These trees are grown for both consumption and to supplement income from crops in the area as follows:
•
•
•
•
•
•

Coconuts are harvested and both consumed and sold at the markets;
Moringa leaves are harvested and consumed;
Oranges, Bananas, Guavas, Pawpaws and Lemons are all harvested and both consumed and sold
at the markets;
Mango trees are used for shade and the fruit are harvested and both consumed and sold at the
markets;
Cashew trees-are used for shade and the nuts are harvested and both consumed and sold at the
markets;
Custard-Apples are harvested and consumed.

5.4.6. Livestock
Livestock farming is one of the livelihood activities adopted by households in the project affected villages
and is mainly practiced by small to medium households. Table 5.7 provides a list of livestock kept by the
affected communities, as indicated during the focus group meetings. The livestock which occur within all
of the affected villages are goats, chickens, ducks/geese, pigeons, sheep and rabbits. In addition, Table
5.7 indicates which of the affected villages keep and/or breed dogs and cats. According to the focus
groups, cats are kept as pets and dogs are kept as pets as well as for hunting. Fish (for consumption) and
guinea fowl (for consumption) are also bred and sold in some of the villages but these activities occur
outside of the immediate project area.
Livestock is mainly kept for consumption and traditional practices, such as bride-wealth. Livestock is,
however, sold during times of need, such as when additional monetary resources are required. The main
animals sold are ducks, chickens, pigeons and rabbits (Plate 5.7). The prices for various species of livestock
that are sold within the project affected are indicated in Table 5.8.
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Table 5.7: Livestock Bred by the Affected Villages.
COMMUNITIES WHICH INDICATED THE PRESENCE OF LIVESTOCK
LIVESTOCK
Nacate
Lapua
Mphuti
Matipane
Familia
Nanhupo
(INCLUDING BIRDS)
Village
Village
Village
Village
Village
Village
1.
Goats






2.
Chickens






3.
Ducks/Geese






4.
Pigs


5.
Pigeons






6.
Sheep






7.
Cows



8.
Rabbits






9.
Fish (in tanks)

10. Guinea Fowl


PETS (DOGS ALSO USED FOR HUNTING)
11. Dogs



12. Cats




Table 5.8: Livestock Bred by the Affected Villages and their Prices.
LIVESTOCK PRICE PER COMMUNITY
LIVESTOCK
Nacate
Lapua
Mphuti
Matipane
Familia
(EACH)
Village
Village
Village
Village
Village
3 000 MT
5 000 MT
5 000 MT 2 500-4 000 MT
2 500 MT
1. Goat (1)
400
MT
300
MT
250
MT
150
–
250
MT
250 MT
Chicken (Hen, 1)
2.
500 MT
300 MT
Rooster (1)
600 MT
500 MT
300-600 MT
400-600 MT 500-1 000 MT
3. Ducks/Geese (1)
2 500 MT
3 000 MT
4. Pigs (1)
25 MT
50 MT
50-70 MT
150 MT
35 MT
5. Pigeons (1)
7 000 MT
5 000 MT
7 000 MT 2 000-5 000 MT
5 000 MT
6. Sheep (1)
35 000 MT
50 000 MT
Don’t Sell
7. Cows (1)
300 MT
350 MT
100 MT
100 MT
150 MT
8. Rabbits (1)
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Plate 5.7: Photographs of Chickens, Pigeons and Ducks within the affected villages.

Respondents stated that they do not have watering troughs for livestock watering ,but that the livestock
roam freely and drink water from the nearby water resources (rivers, streams and wetlands). The livestock
at Nacate Village, Lapua Village, Mphuti River, Matipane River and Nanhupo River drink water from the
nearby rivers and tributaries and the livestock at the Familia Village drink water from the nearby dam and
wetland area. The Matipane Village focus group indicated that the river, from which the livestock drink
water, is seasonal and thus occasionally dries up.
The communities indicated that the chickens (hens, roosters and chicks) and ducks/geese generally roam
freely and feed within the villages. Pigeons are housed in pigeon lofts, provided with water and fed, as
indicated in Plate 5.8. Based on the focus group meetings, the cows, pigs and sheep generally feed on the
natural vegetation surrounding the villages. The goats generally also feed on the natural vegetation
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surrounding the villages with the exception of Mphuti Village where the community indicated that they
gather food from the surrounding natural areas and feed their goats within the village.

Plate 5.8: Photographs of Pigeons kept by the Affected Communities.
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6. AGRICULTURAL POTENTIAL
Agricultural potential is the measure of arable use of land allocated for agriculture. This includes the
growing of the widest possible range of annual crops, horticulture (perennial crops in general, and fruit
trees in particular), pastural use (grassland and fodder crops) and silviculture (commercial growing of
trees). Agricultural potential is measured by classifying land-use capability for all areas within the study
site.
6.1

Land-use capability

The results of the visual survey can be used to evaluate the potential capability of the land for various
agricultural uses. In this process it is first necessary to rate the various soil characteristics or limitations
recognized on site. Favourable and unfavourable characteristics and qualities are evaluated by either a
scoring or point system (the quantitative approach) or by the use of descriptive terms such as good,
moderate, bad and serious (the qualitative approach).
Many countries have developed such land capability rating systems. In the absence of a Land Capability
System for Mozambique the methodology as proposed by Maas et al (1979) will be adopted to determine
land capability on site. Here, soil characteristics are used to determine how suitable land is for agriculture
in general.
6.1.1. Agricultural limitations
Tables 6.1-6.3 outline a qualitative system where a range of limitations are rated for general agricultural
purposes (for both cropping and grazing) for each soil type identified on site (namely, Red clay soils,
Medium textured soils and shallow soils). Table 6.4 summarizes each type of limitation, while Table 6.5
classifies each soil type into a land capability class
Table 6.1. Limitation to land capability for red clay soils
Type of
limitation
Soil depth
Fertility of
organic layer
Groundwater
availability
Surface water
availability

Very suitable

Suitable

Degree of limitation
Moderately
Marginally
suitable
suitable

Not suitable

Soils generally
deeper than 1m
Very low
organic levels
Readily
available
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Type of
limitation
Topography

Very suitable

Not suitable

Flat to low
undulating
landscape

Availability of
cations
Natural
vegetation

Suitable

Degree of limitation
Moderately
Marginally
suitable
suitable

Soils have an
acceptable level
of nutrients
Area is
vegetated with
subsistence
cropping
dominating

Infrastructure

Little to no
infrastructure
other than
footpaths

Table 6.2. Limitation to land capability for medium textures soils
Type of
limitation
Soil depth

Very suitable

Very low organic
levels
Readily
available
No open water
sources
available on site
Flat to low
undulating
landscape

Availability of
cations
Natural
vegetation

Not suitable

Soils generally
deeper than 1m

Fertility of
organic layer
Groundwater
availability
Surface water
availability
Topography

Suitable

Degree of limitation
Moderately
Marginally
suitable
suitable

Soils have an
acceptable level
of nutrients
Area is vegetated
with subsistence
cropping
dominating
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Type of
limitation

Very suitable

Suitable

Degree of limitation
Moderately
Marginally
suitable
suitable

Infrastructure

Not suitable
Little to no
infrastructure other
than footpaths

Table 6.3. Limitation to land capability for shallow soils
Type of
limitation

Very suitable

Suitable

Degree of limitation
Moderately
Marginally
suitable
suitable

Soil depth

Not suitable
Little to no soil
depth
Very thin to
absent topsoil
layer
No availability

Fertility of
organic layer
Groundwater
availability
Surface water
availability
Topography

No availability
Steep outcrops,
rocky
Very thin to
absent topsoil
layer

Availability of
cations
Natural
vegetation
Infrastructure

Somewhat
vegetated.
Little to no
infrastructure
other than
footpaths

Table 6.4. Description of each limitation identified
Limitation
Soil depth
Fertility of organic layer
Groundwater availability
Surface water availability
Topography
Availability of cations
Natural vegetation
Infrastructure

Description
Optimal soil depth for crops is more than 25cm.
% of organic matter in topsoil is rated
Availability of water and distance to the site is rated
Flat or slightly sloped areas is more suitable than steep areas
Soil quality is rated
Vegetation available for grazing is rated
Infrastructure to assist agriculture (roads, distance to markets, silo’s etc.) are rated
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6.1.2. Land capability classes
Table 6.5 classifies land capability classes based on the number of limitations within each degree of
limitation for each soil type found on site listed in Tables 6.1 to 6.3. For example, if a soil type only has
limitations that are very suitable and/or suitable, then that soil type has a Class 1 land capability:
Table 6.5. Number of limitations for each capability class

Class
Class 1
(Very high)
Class 2
(High)
Class 3
(Moderate)
Class4
(Low to
moderate)
Class 5
(Low)

Very suitable

Suitable

1 or more
limitations
1 or more
limitations
Only 1
limitation
0

1 or more
limitations
1 or more
limitations
1 or more
limitations
0

0

0

Number of limitations
Moderately
Marginally
suitable
suitable

Not suitable

1 or more
limitations
1 or more
limitations
1 or more
limitations

1 or more
limitations
1 or more
limitations
1 or more
limitations

1 or more
limitations
1 or more
limitations
1 or more
limitations

0

1 or more
limitations

1 or more
limitations

Based on Table 6.5 the following Land Capability classes were allocated for each soil type found on site:
1. Red clay soils – Class 2; High Land Capability
2. Moderate textured soils – Class 2; High Land Capability
3. Shallow soils – Class 5; Low Land Capability
6.2

Discussion

Both red clay soils and moderate textures soils are considered as having a high land capability (Class 2
Land Capability). These soils therefore have a high agricultural potential even though they will require
some management for optimal agricultural levels, especially for crops. However, the current subsistence
farming activities at the site do not reflect this potential land capability.
Only a small portion within the study site consist of shallow soils with a low land capability (Class 5 Land
Capability) and therefore are not suitable for agricultural purposes.
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7. NATURAL RESOURCE USE
7.1

TRADITIONAL MEDICINE

Traditional healers in Mozambique make use of both fauna and flora for medicinal purposes. Maptia
(2018) explains that Mozambique has more than 70 000 traditional healers in comparison to the 1 500
professional doctors. Due to the limited amount of professional doctors in the country, communities living
in remote areas often do not have access to professional doctors (Maptia, 2018). The focus group
meetings indicated that there are traditional healers in the Nacate Village, Lapua Village, Matipane Village
and Nanhupo Village. The Mphuti Village indicated that there are community members which practice
traditional medicine but that these members do not have the “traditional healer documentation” and the
Familia Village indicated that they do not have a traditional healer in the village.
Mozambican witchdoctors can register as members of the Association of Traditional Medics of
Mozambique (AMETRAMO) organisation, which brings together all the healers from across the country
and issues them with a license to practice “doctor” activities (Maptia, 2018).
Local herbalists in the area did not want to discuss the use of traditional medicine in detail as they are
dependent upon their secrets for their livelihoods, however some of the more common species and
practices are included below.
7.1.1. Fauna
The traditional healers and community members make use of the following animals and birds for
traditional medicine:
• Nacate Village community members apply animal bones to wounds to heal them.
• Lapua Village community members make use of sheep bones, ducks/geese and “itakki” for healing
bacteria and tortoise shells for treating backache.
• Mphuti Village community members make use of dog bones for treating open wounds and
tortoise shell for treating backache.
• Matipane Village community members make a mixture of pigeon and chicken blood to treat
spiritual issues.
• Familia Village community members make use of bush baby tails to treat wounds, sheep bones
for the treatment of bacteria and elephant bones for the treatment of chest pains. The elephant
bones were found in proximity to the river.
• Nanhupo Village community members make use of bush baby tails for the treatment of bacteria
and elephant bones for the treatment of backache.
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7.1.2. Flora
The communities within the affected villages make use of flora (plants) for traditional medicine. These
plants are generally sourced from the vegetated areas which surround the villages. Table 7.1 provides a
list of floral species, including the scientific and local names, used for medicinal purposes according to the
focus group meetings and the site surveys undertaken by the local botanist. The local botanist was
accompanied by a representative from each village during the site surveys and transect walks.
Table 7.1: Floral Species Used for Medicinal Purposes (Source: Alice Massingue, 2018).
FAMILY
SPECIES
LOCAL NAME
CONSERVATION STATUS
Anacardium
Cashnut-Mkolosho, Mkwaju,
Anacardiaceae
Not Applicable
occidentalle
Cajoeiro
Fabaceae
Cassia abreviata
Molwa
Not Applicable
Rutaceae

Limao

Not Applicable

Nripue

Not Applicable

Solanaceae

Citrus lemon
Commiphora cf.
africana
Datura stramonium

Fabaceae

Dichrostachys cinerea

Ntalata

IUCN Red Data List – Least Concern

Ebenaceae

Nrimio

Not Applicable

Narrocotji

Not Applicable

Myrtaceae

Diospyros sp.
Diplorhynchus
condylocarpon
Eucalyptus sp

Eucalipto

Not Applicable

Clusiaceae

Garcinia livingstonei

Mentho

Not Applicable

Apocynaceae

Holarrhena pubescens

Raca-raca

IUCN Red Data List – Least Concern

Moringaceae

Moringa oleifera

Moringa

Not Applicable

Ochnaceae

Ochna sp.

Lukama

Not Applicable

Myrtaceae

Psidium guajava

mpera

Not Applicable

Euphorbiaceae

Ricinus communis
Securidaca
longepedunculata

Burseraceae

Apocynaceae

Polygalaceae

Not Applicable

Alien Species
Kolodji

Not Applicable

Sterculiaceae

Sterculia quiqueloba

Ntonha

Combretaceae

Terminalia sericea

Casanje

Mozambique Red Data List Vulnerable
Not Applicable

Verbenaceae

Mmulo

IUCN Red Data List – Least Concern

Mulala, Mpope

Not Applicable

Euphorbiaceae

Vitex doniana
Diospyros
usambarensis
Hymenocaridea acida

Kotokossi

Not Applicable

Asteraceae

Vernonia colorata

Navantha

Not Applicable

Ehretiaceae

Ehretia cf. amoeena

Namarro

Not Applicable

Connaraceae

Rourea orientalis

Fabaceae

Cf. Albertizia sp.

Kururu

Not Applicable

Linaceae

Hugonia orientalis

Naningave

Not Applicable

Vitaceae

Amplecissus sp.

Namanathu

Not Applicable

Ebenaceae
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7.2

BUILDING MATERIAL

The affected communities provided information relating to the construction of houses (both modern and
traditional), the building material and the approximate cost. This is outlined for each village in the sections
that follow.
In the Nacate Village, some of the community members build their own houses and some hire builders,
from within the village, to build their houses for them. The roofs of traditional houses are generally
constructed out of bamboo, thatch and rope (made locally from tree fibres). The walls are constructed
out of mud, wooden poles (struts), bamboo and rope. The community explained that community
members that have money make use of wood and glass for windows but that not all of the houses have
windows due to financial constraints.
In the Lapua Village, both men and women build houses and there are also experienced builders that
reside within the village. The community indicated that they prefer traditional houses and that they use
bamboo, wooden poles (struts), thatch, rope (made locally from tree fibres) and mud to construct their
houses.
In the Mphuti Village, most community members build their own houses although there is one (1)
member that is a builder by profession. The community prefer modern housing but they explained that
their traditional houses are constructed using wooden poles (struts), bamboo, thatch, rope (made locally
from tree fibres) and mud.
In the Matipane Village, the wealthy community members hire a builders to construct their houses but
the members that do not have the financial resources to do this, construct their own houses. The
community do not have a preference between modern and traditional houses. The traditional houses are
constructed using wooden poles (struts), bamboo, thatch, rope (made locally from tree fibres) and mud.
In the Familia Village, the community members make use of a builder to construct modern housing types
and they build their own traditional houses. The community explained that they prefer modern houses
because owning a modern house gives them status within the village. The traditional houses are
constructed using sticks/poles, bamboo, thatch, rope and mud. The modern houses are constructed using
zinc, bricks, cement, nails, glass, net and paint.
In the Nanhupo Village, the community have a specific builder that builds modern houses and each
member builds their own traditional house. The community explained that modern houses are desirable
because they provide status within the community. Modern houses are also safer than traditional mud
houses as they are more difficult to break into. The traditional houses are constructed using thatch, mud,
sticks/poles, bamboo and rope. The modern houses are constructed using cement, sand, nails, zinc, paint,
bricks and iron.
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Table 7.2 lists the floral species which are sourced as building materials from the surrounding vegetation.
Plate 7.1 consists of photographs of some of the building materials that are used by the communities.
Table 7.2: Plants Used as Building Material (Source: Alice Massingue, 2018).
FAMILY

SPECIES

LOCAL NAME

CONSERVATION STATUS

Annonaceae

Annona senegalensis

Ntupio

Not Applicable

Fabaceae

Bauhinia petersiana

Mpari

Not Applicable

Fabaceae

Bolusanthus speciosus

Fabaceae

Brachystegia spiciformis

Poaceae

Heteropogon contortus

Not Applicable

Poaceae

Hyperthelia dissoluta

Not Applicable

Fabaceae

Julbernardia globiflora

Impakela

Not Applicable

Poaceae

Oxytenanthera abissinica

Bambu, Nkole

Not Applicable

Poaceae

Urelytrum digitatum

Strychnaceae

Strychnos madagascariensis
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Plate 7.1: Photographs of Pigeons kept by the Affected Communities.

Plate 7.2 consists of photographs of models of houses created by the children in the villages in an effort
to learn how to build houses. This includes the design of clay/mud bricks, property fencing, a house and
an outside toilet.
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Plate 7.2: Photographs of house models.

7.3

FISHING

The proposed Balama Central Project site is situated approximately 250 km inland (west) from Pemba.
Four (4) rivers and/or tributaries are used by the affected communities. These water resources within
proximity to the proposed Balama Central Project site are fresh water resources.
Fishing is regulated by the Fisheries Law (Law No 22/2013), which states in Article 14 that the minimum
size and/or weight of species, the species to be protected, the closed season, the areas of prohibited or
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restricted access, the technical characteristics of fishing gear, the authorized fishing methods, the
mechanisms for limiting access to fishing and fishing efforts and any other measures necessary for the
preservation and management of fishery resources are established by the Government.
Approximately 20% of the Nacate Village population are fishermen. The fishermen make use of fishing
nets and hooks and fishing line to catch fish from the riverbanks. The community indicated that they fish
up to four (4) times per week during the rainy season and they stated that fishing licenses are not required.
The fish that are caught are first dried and then sold at the Balama Market for 20 MT per bunch. Nacate
Village are the only village that indicated they fish along the Lapa River, which is the stream that passes
through the project area.
There are no fishermen that reside in the Lapua Village and none in the Familia Village.
The Mphuti Village has more than five (5) fishermen in the village and they fish up to four (4) times per
week in the surrounding rivers. The fishermen make use of nets, hooks and fishing line, fishing cans and
bamboo to catch fish. The community indicated that worms and caterpillars are used for bait. According
to the Mphuti Village, fishing licenses are not required for river fishing. The fishermen make use of boats
in the larger rivers and they fish from the riverbanks in the smaller rivers. Dried fish are sold at the local
market and at the Balama Market for between 30 and 50 MT per bunch of small fish2. This community did
not indicate that they fished along the Lapa River.
The Matipane Village has more than ten (10) fishermen in the village and they fish up to five (5) times per
week. The fishermen make use of hooks, fishing line and bamboo poles to catch the fish in the nearby
rivers. The fishermen fish from the riverbanks and can only fish during the rainy season. Dried fish are sold
within the village for between 20 and 100 MT depending on the size of the fish. The community stated
that fishing licenses are not required. The community indicated that there are crocodiles in the rivers
during the rainy season and that one (1) person was injured last year. This community did not indicate
that they fished along the Lapa River.
The Nanhupo Village has approximately four (4) fishermen in the village and they fish three (3) to four (4)
times per week in the Nanhupo Dam. The fishermen make use of hooks and fishing line, bamboo poles
and fishing traps to catch fish. The community stated that fishing licenses are not required and that they
are able to fish throughout the year. Dried fish are sold within the village for between 50 and 500 MT per
bunch depending on the size. The community explained that there are crocodiles in the Nanhupo Dam
and that the crocodiles have killed goats but they have not injured any people. Plate 7.3 consists of a
photograph of a fishing trap at Nanhupo Dam as well as fish that are sold at the Balama Market. This
community did not indicate that they fished along the Lapa River.

2

Prices vary in villages depending on the poverty rates, access to rivers and fish, etc.
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Plate 7.3: Photograph of a fishing trap in the Nanhupo Dam and Dried Fish at the Balam a Market.

7.4

FUELWOOD

The affected villages do not have electricity. They therefore make use of alternative sources of energy for
heat and lighting. The Nacate Village, Mphuti Village, Matipane Village and Nanhupo Village make use
of torches and firewood for lighting as well as firewood for cooking their food. Both men and women chop
down trees in the surrounding woodlands for firewood. The Lapua Village makes use of firewood for
lighting and either firewood or charcoal is used for cooking. Both men and women chop down trees in the
surrounding woodland, “near the project site”, for firewood. The Familia Village makes use of firewood
for both lighting and cooking.
All six (6) of the affected villages produce charcoal within the village but Lapua Village is the only village
that uses the charcoal for cooking. Plate 7.4 consists of photographs of community members collecting
and transporting firewood. In addition, community members were observed using small solar panels to
charge electronic devices, such as mobile phones.
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Plate 7.4: Photograph of Firewood and a Small Solar Panel.

7.5

CHARCOALING

The practice of charcoaling is regulated within Mozambique in terms of the Forestry and Wildlife Act 10/99
and thus any person producing charcoal for commercial purposes requires a licence. In addition to this,
the Ministry of Agriculture has several laws and procedural requirements that govern charcoal production
and trade. Charcoal producers are required (officially) to obtain a forest exploration licence from the
Ministry of Agriculture if they wish to produce charcoal at a certain location. This licence defines the
maximum individual production of charcoal, the biomass sources (trees) that can be used and the
boundaries of the exploration area. At present, a cap of 70 tonnes/year of charcoal per producer has been
introduced by the Mozambican government with the intent to limit deforestation. Moreover, those
commercializing the charcoal also need to obtain a licence from the Ministry of Agriculture. A fee is paid
per number of charcoal bags (each containing around 70 kg of charcoal) traded. If the number of bags
transported exceeds the amount stipulated in the licence, then a fine is issued. The Ministry of Agriculture
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is furthermore, responsible with regards to land use and forest plantations licences. Companies may lease
plots of land for a fifty (50) year renewable period, provided that they demonstrate economic activity on
the totality of the land requested. Once the licence has been obtained, the project needs to be developed
within a two year time span. Even though these regulations are in place they are extremely difficult to
regulate and require a large presence within the region. There is no definitive means of establishing
whether licensed charcoalers have reached their quota and that replanting is taking place, or indeed
whether charcoalers have a license.
Charcoal is produced at all of the affected villages and the communities indicated that men, women
and/or sometimes even children partake in charcoaling. Charcoal is produced by cutting down hardwood
trees (preferably) that can be transformed into good quality charcoal. The preference and suitability of
trees used for charcoal production varies with size, availability and accessibility of the tree species (Table
7.3 below is a list of species currently used for charcoal production). Large tree species with high calorific
values are the most preferred; due to the large quantity of dense and hard charcoal they produce (NL
Agency, 2010). Good quality charcoal tends to burn longer and have hotter coals. Other species are
utilised, however less frequently due to the fact that they result in charcoal of lesser quality than that
produced by hardwood species.
Charcoal is produced by slow pyrolysis (thermochemical decomposition of organic material at elevated
temperatures without the participation of oxygen). Trees are felled and cut into pieces of approximately
1 m in length. The wood is piled on the ground (in a heap with a height of approximately 1.5 m), covered
with grass species, covered with mud and set alight. This is referred to as an above ground kiln. The kiln is
mostly sealed, although a few air pockets are left open for steam and smoke to escape. The wood in the
kiln is left to burn for approximately 1 - 4 weeks. The entire process (cutting trees, building the kiln,
burning, packaging, transporting and selling) takes approximately one (1) month (Fig 7.1 and Plate 7.5).
Charcoal production is a skill that is usually taught within the ancestral line. According to charcoal
producers throughout the project affected area charcoal is produced continuously throughout the year.
Charcoal producers interviewed said that they produce approximately 5-50 bags of charcoal (25-30 kg per
bag depending on the type of wood used) 2-4 times per annum. These estimates of the volume of charcoal
production per charcoal producer can also be used to develop an estimate of the volume of wood being
harvested for the production of charcoal. World Bank estimates of the volume of wood used to produce
a kilogram of charcoal are 8.9 kg. Therefore if we average the weight of the bags to 25 kg and utilise the
average amount of bags produced per kiln (i.e. 25), this equates to a total of 16 687 kg of wood used per
charcoal producer per annum if they produce charcoal three (3) times a year. Depending on the density
of the stands this equates to a significant portion of the surrounding woodland.
In addition, the focus groups were asked whether a license is required for charcoaling in the area and
whether the charcoaling process can cause health implications. Respondents stated the following in this
regard in each of the affected villages:
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The Nacate Village community explained that licensing is not required for charcoal production but they
stated that the government has told members that they require licenses. The community indicated that
there are safety risks involved when producing charcoal such as the risk of getting injured while chopping
trees or from the heat/fire inside the kiln. The Lapua Village community explained that licensing is
required for charcoal production and that it can be obtained from the Agricultural Department but they
stated that they do not obtain licenses. The community explained that there are health implications
because the collection of the charcoal can cause “sickness” when the charcoal pieces are still hot. The
Mphuti Village community explained that licensing is not required for charcoal production and that smoke
inhalation occurs during the production of charcoal which could lead to respiratory illnesses.
The Matipane Village community explained that licensing is not required for charcoal production but that
they could be fined when they take their charcoal products to the Balama Market. The community
indicated that there are health risks associated with charcoal production due to smoke inhalation resulting
in chest pain and the risk of injury as a result of chopping down trees using inadequate equipment. The
Familia Village community explained that licensing is required for charcoal production and can be
obtained from the Agricultural Department. They stated that there are restrictions associated with the
license, such as “forbidden trees” which may not be chopped down for charcoaling and they explained
that if you find five (5) suitable trees you may only use three (3) of them. The community indicated that
charcoal production is a health risk because of the smoke, dust and heat associated with the activity. The
Nanhupo Village community explained that licensing is not required for charcoal production and that
there is a health risk associated with the activity due to the heat, dust and smoke. One of the community
members stated that the doctor told him that he must stop making charcoal as a result of this.
The price of charcoal ranges between 150 - 250 MT per bag.
Table 7.3: Trees Used for Charcoaling (Source: Alice Massingue, 2018).
FAMILY
SPECIES
LOCAL NAME

3

Npeveru
Cashnut-Mkolosho,
Mkwaju, Cajoeiro

CONSERVATION STATUS

Fabaceae

Albizia versicolor

Not Applicable

Anacardiaceae

Anacardium occidentalle

Fabaceae

Bolusanthus speciosus

Fabaceae

Burkea africana

Nkarrara

Not Applicable

Combretaceae

Combretum spp.

Nama

Not Applicable

Impakela

Not Applicable

Not Applicable
Not Applicable

3

Fabaceae

Julbernardia globiflora

Bignoniaceae

Markhamia obtusifolia

Ntatavala

Not Applicable

Combretaceae

Pteliopsis myrtifolia

Nleva

Not Applicable

Linaceae

Hugonia orientalis

Naningave

Not Applicable

Not found in the area of influence itself but does occur in the general project area
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1. Chop down a
suitable tree
2. Cut the tree into
managable sized
logs

9. Collect charcoal
pieces

8. Leave to simmer
inside the mound
for 1-4 weeks

3. Carry the logs to
a suitable location

7. Set the grass
alight through the
small opening

4. Arrange the logs
on a cleared surface

6. Cover the grassed
logs with sand/soil
and a small opening

5. Cover the logs
with grass

Figure 7.1: Steps for Producing Charcoal.

COASTAL & ENVIRONMENTAL SERVICES

68

SUNI RESOURCES BALAMA CENTRAL PROJECT

DRAFT LAND & NATURAL RESOURCE USE SURVEY & IMPACT ASSESSMENT

Plate 7.5: Photographs of Charcoal Production within the Affected Communities.

7.6

FOOD SOURCES OUTSIDE THE VILLAGES

7.6.1

Hunting

Hunting in Mozambique is governed by Law No. 10 of 7 July 1999 and Decree No. 12 of 6 June 2002.
According to this legislation, a hunting licence is required for exploitation, trade, use and transportation
of forest and wildlife products by land, river, sea or air (although some of the respondents in the project
affected area stated that no licence is required). There are three (3) types of licences a (1) simple hunting
licence, (2) sport hunting and (3) commercial hunting. Articles 21, 22, and 23 of Law 10 define the various
hunting categories. According to Article 46(2) of Decree No. 12 hunting is not permitted from the 1 st of
October to the 31st of March. Based on the information provided by focus group members it is clear that
some hunting does indeed occur during the closed season in the project affected area. In addition to this,
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according to Article 47(2) the use of snares, traps and tranquiliser guns are only permitted for research
purposes by, for example, zoos and museums. Local residents in the area thus do not comply with these
regulations as snares are utilized throughout the area. Violations of these laws are punishable by a fine
and mandatory measures to restore or compensate the damage caused. The Council of Ministers
(competent authority) is responsible for regular updating of the amounts of the fines provided for in Law
No. 10. If the fine is not paid voluntarily, the offender is subject to the consequences provided for in the
criminal court in the jurisdiction, where the offense was committed, regardless of the appropriate
administrative and civil procedures.
The following violations are punishable by a fine of 2 000 Meticais to 100 000 Meticais:
 Practicing any acts that disturb or harm the wildlife in protected areas;
 Hunting without a license or in breach of the conditions established by law;
 Importing and/or exporting forest and wildlife resources without a license, or in breach of the
conditions established by law; and
 Abandoning forest and wildlife products that are the object of a license.
In addition to this, according to article 254 of the Mozambican Penal Code, a person who hunts during the
months when hunting is prohibited, or in the months when hunting is permitted but by using prohibited
means, is punishable with three (3) days in prison and a fine.
According to the focus group meetings, community members in all six (6) of the affected villages hunt.
The meat is consumed by the communities and in some of the villages it is sold. Approximately 5% of the
Nacate Village hunt both birds and animals using traps in the woodlands that surrounds the village. The
community indicated that half of the meat is consumed by the community and half of the meat is sold.
The community stated that a hunting license is required and that it can be purchased for 600 MT from the
Agricultural Department in Balama. According to the community, the hunting license has conditions such
as:
• “You may not hunt baby animals”;
• “You may not hunt pregnant animals”; and
• “You must not hunt leopard, lions, elephant or wolf”.
There are approximately five (5) hunters in the Lapua Village and they hunt small animals using snares
and traps. The community explained that there are not many animals in the area and that hunting is
therefore opportunistic. The meat is consumed by the village and none of it is sold. They stated that a
hunting license is not required in the area because the government does not control hunting near Balama.
There are three (3) hunters in the Mphuti Village and they make use of snares and traps to hunt small
animals and birds. The community sells 80% of the meat and consumes 20 % of the meat within the village.
Guinea fowl (300 MT), doves (75 MT), rabbits (100 MT) and porcupines (5 000 MT) are sold as well as
impala which have been cut into pieces (20-30 MT per piece). The community explained that hunting
licenses are required but that they do not buy licenses. The community stated that they are not allowed
to hunt lion, elephant, leopard, buffalo, rhino and kudu.
COASTAL & ENVIRONMENTAL SERVICES

70

SUNI RESOURCES BALAMA CENTRAL PROJECT

DRAFT LAND & NATURAL RESOURCE USE SURVEY & IMPACT ASSESSMENT

The Matipane Village has three (3) hunters that reside in the village. The hunters hunt both birds and
animals using snares and traps. The community indicated that a hunting license is not required but that
the government has informed them that they are not allowed to hunt elephant, crocodile, lion and
leopard. Hunting mostly occurs during the rainy season because it is easier to track animals.
There is only one (1) hunter that resides in the Familia Village. The hunter makes use of dogs, snares,
knives and/or arrows to hunt birds and small animals during the dry season. Hunters usually burn sections
of the woodlands resulting in the removal of the majority of foliage within that section. The animals within
these areas seek shelter within the remaining foliage which makes them easy to spot by hunters. The
hunters then scare the animals by throwing rocks at them. Once the animals run for cover the dogs are
let loose in order to catch the prey. This method is mainly employed for smaller game such as small
antelope and monkeys. Another way of achieving this goal is by local residents standing guard and/or
setting traps on the outskirts of the burning areas. As the animals flee from the fire local residents capture
them. This method has been documented in other areas of Mozambique. The community explained that
hunting licenses are required but that they do not purchase hunting licenses. Half of the meat is sold and
half of the meat is consumed by the hunter’s household.
There are approximately five (5) hunters in the Nanhupo Village that hunt using snares and traps. The
community indicates that hunting licensing is not required but that they are not allowed to hunt
crocodiles, elephants, leopards and monkeys. All of the meat that is sourced through hunting is consumed
within the village and none of the meat is sold.
The hunting practices within the affected villages are in contravention of Law No. 10 of 7 July 1999 and
Decree No. 12 of 6 June 2002 because the majority of the hunters do not have the necessary licences. In
addition, the practices adopted by the hunters within these communities are in contradiction of Article
46(2) of Decree No. 12 which prohibits hunting between October and March and Article 47(2) of Decree
No. 12 which prohibits the use of hunting with snares.
7.6.2

Wild Food Gathering

In addition to the agriculture within the villages, the communities gather wild fruit and plants from the
surrounding woodland areas as a source of food and to create fruit gardens within the villages. The
communities also collect “uyuru” (mushrooms) as a source of food. Table 7.4 lists the wild foods that are
collected and consumed by the communities.
Table 7.4: Wild Foods that are Collected by the Communities.
FAMILY

SPECIES

LOCAL NAME

Malvaceae

Adansonia digitata

Nlapa

Anacardiaceae

Anacardium occidentalle

Cashnut-Mkolosho, Mkwaju, Cajoeiro

Annonaceae

Annona muricata

Annonaceae

Annona reticulata
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FAMILY

SPECIES

LOCAL NAME

Annonaceae

Annona senegalensis

Ntupio

Annonaceae

Annona squamosa

Rutaceae

Citrus lemon

Limao

Rutaceae

Citrus sinensis

Orange-Laranja

Arecaceae

Cocos nucifera

Coconut-Coqueiro

Anacardiaceae

Mangifera indica

Mango

Fabaceae

Mocuna coriacea

Musaceae

Musa sp

Chrysobalanaceae

Parinari curatellifolia

Phyllanthaceae

Phyllanthus reticulatus

Nanenele

Myrtaceae

Psidium guajava

mpera

Anacardiaceae

Sclerocarya birrea

Nipepo

Fabaceae

Senna petersiana

Repe-repe

Fabaceae

Tamarindus indica

Wepa

Rubiaceae

Vangueria infausta

Chululu

Verbenaceae

Vitex doniana

Mmulo

Flacourtiaceae

Xilotheca tetensis

Kau-Kau

Strychnaceae

Strychnos decussata

Nanicave

Annonaceae

Friesodielsia obovata

Nayako

Flacourtiaceae

Flacourtia indica

Ntema

Verbenaceae

Vitex sp.

Nakuno

Phyllanthaceae

Antidesma venosum

Vexe'Vexe

Olacaceae

Ximenia americana

Epitje

Banana

In addition, Table 7.5 lists the plants that are used by the communities for “black magic”.
Table 7.5: “Wild” Vegetation that is Collected for Black Magic.
FAMILY

SPECIES

LOCAL NAME

Euphorbiaceae

Maprounea africana

Molua

Rubiaceae

Catunaregam obovata

Mpampa

Fabaceae

Phylenoptera violacea

Kupatura

Phyllanthaceae

Phyllanthus sp.

Tuatchia

7.6.3

Beekeeping

In the Nacate Village, 15% of the community collects honey. Half of the honey is consumed and the other
half of the honey is sold within the village and at the Balama Market for 350 MT per litre. The community
collects honey from naturally occurring bee hives as well as artificial beehives. Some of the community
members involved in bee keeping make artificial hives by carefully stripping the bark (girdling) off of a
Brachystegia spiciformis tree, maintaining the cylindrical shape. This effectively ring barks the tree which
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dies. The artificial hive is closed off on one side and then hoisted into and hung from a tree mainly in the
nearby woodlands. Honey is collected from three (3) to four (4) hives per year.
There are approximately five (5) members of the Lapua Village that collect honey. On average, the
community is able to collect between one (1) to two (2) litres of honey from a natural hive. No artificial
hives are constructed. All of the honey that is collected is consumed within the village.
In the Mphuti Village, 20% of the community collects honey. Honey is collected three (3) times per year
and approximately thirty (30) litres of honey can be collected each time. The community collects honey
from existing hives as well as from artificial hives. The method used to construct hives is the same method
that is used in the Nacate Village. The artificial hives do not need to be replaced often because they are
reused once the honey has been collected. Honey is sold within the village for 100 MT per litre.
The communities that reside in the Matipane Village and the Familia Village do not collect honey.
However, there are four (4) members of the Nanhupo Village community that collect honey from natural
hives. Approximately five (5) litres of honey can be collected per hive and this honey is consumed within
the village.
7.6.4

Miscellaneous

In addition to the aforementioned uses of natural resources, flora also have cultural value to the affected
communities. An example of this is Pseudolachnostylis maprouneifolia which is a tree which is used for
ceremonies by the affected communities (Plate 7.6) and in the Cabo Delgado Province in general. The
significance of these resources will be discussed further in the Social Impact Assessment and the
Resettlement Plan.
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Plate 7.6: Photograph of a “ceremony tree” within the Affected Communities.

COASTAL & ENVIRONMENTAL SERVICES

74

SUNI RESOURCES BALAMA CENTRAL PROJECT

DRAFT LAND & NATURAL RESOURCE USE SURVEY & IMPACT ASSESSMENT

8. IMPACT ASSESSMENT
8.1

CES METHODOLOGY FOR ASSESSING THE SIGNIFICANCE OF IMPACTS

The impact is first classified as a positive (+) or negative (-) impact. The impact then undergoes an
evaluation according to a set of criteria. Each social and/or environmental impact is assessed and then
reassessed with the inclusion of project specific mitigation measures.
Table 8.1: CES Impact Evaluation Criteria.
TEMPORAL SCALE
Short term

Less than 5 years

Medium term

Between 5 and 20 years

Long term
Permanent

Between 20 and 40 years (a generation) and from a human perspective also
permanent
Over 40 years and resulting in a permanent and lasting change that will always be
there

EFFECT

SPATIAL SCALE
Localised

At a localised scale and a few hectares in extent

Study Area

The proposed Balama Central Project site and its immediate surroundings

Regional

At a District and/or Provincial level

National

At a Country-wide level (Mozambique)

International

At an International level (Countries other than Mozambique)

SEVERITY
Slight
Moderate
Severe/Beneficial
Very Severe/
Beneficial

Severity (-)

Benefit (+)

Slight impacts on the affected system(s)
or party(ies).
Moderate impacts on the affected
system(s) or party(ies).
Severe impacts on the affected system(s)
or party(ies).
Very severe impacts on the affected
system(s) or party(ies).

Slightly beneficial to the affected
system(s) and party(ies).
Moderately beneficial to the affected
system(s) and party(ies).
Substantially beneficial to the affected
system(s) and party(ies).
Very substantially beneficial to the
affected system(s) and party(ies).

LIKELIHOOD

LIKELIHOOD
Unlikely

The likelihood of these impacts occurring is slight.

May Occur

The likelihood of these impacts occurring is possible.

Probable

The likelihood of these impacts occurring is probable.

Definite

The likelihood is that this impact will definitely occur.
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SIGNIFICANCE

Low (-)

Low (+)

Moderate (-)

Moderate (+)

High (-)

High (+)

Very High (-)

8.2

Very High (+)

DESCRIPTION
An acceptable impact for which mitigation is desirable but not essential. The
impact by itself is insufficient even in combination with other low impacts to
prevent the development being approved. These impacts will result in either
positive or negative medium to short term effects on the social and/or
natural environment.
An important impact which requires mitigation. The impact is insufficient by
itself to prevent the implementation of the project but which in conjunction
with other impacts may prevent its implementation. These impacts will
usually result in either a positive or negative medium to long term effect on
the social and/or natural environment.
A serious impact, if not mitigated, may prevent the implementation of the
project (if it is a negative impact). These impacts would be considered by
society as constituting a major and usually long-term change to the (natural
and/or social) environment and result in severe effects or beneficial effect.
A very serious impact which, if negative, may be sufficient by itself to prevent
implementation of the project. The impact may result in permanent change.
Very often these impacts are immitigable and usually result in very severe
effects, or very beneficial effects.

CURRENT IMPACTS

To contextualise the potential impacts of the mining activities and associated infrastructure proposed by
Suni Resources, the existing impacts (or status quo), associated with current ecological conditions, and
land use and natural resource harvesting need to be described. This baseline or status quo should be
used as the comparison against which project impacts are assessed. The identified impacts associated
with the main issues that arise from current use are discussed below.
8.2.1

IMPACT 1: RESOURCE EXPLOITATION: CONTINUAL LOSS OF INDIGENOUS VEGETATION

Cause and Comment: The populations of the affected villages, within and in proximity to the proposed
Balama Central Project, have been increasing over the past few years due to an influx of people to these
villages. This is due to the fertile soils in the area, the availability of water resources and community
members returning to their homeland. This results in the clearance of indigenous vegetation for the
establishment of additional machambas and the consequent expansion of these villages. In addition,
indigenous vegetation is used by the communities for traditional medicine, livestock grazing, building
material, fishing equipment (bamboo poles), fuelwood and charcoaling.
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Significance Assessment:
IMPACT 1: RESOURCE EXPLOITATION: CONTINUAL LOSS OF INDIGENOUS VEGETATION
IMPACT

NATURE

Current
Impact

Existing &
Cumulative

8.2.2

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Severe

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Definite

HIGH (-)

IMPACT 2: RESOURCE EXPLOITATION: HUNTING

Cause and Comment: The affected communities indicated that there are hunters in all of the villages. The
majority of these hunters do not have licenses and, although a few of the community members are aware
that licenses are required and that there are restrictions that accompany the hunting licenses, the majority
of the hunters do not have the necessary licenses and do not necessarily adhere to the restrictions. As
fauna is already impoverished in this area, this could ultimately result in a further significant reduction of
faunal species in the area.
Significance Assessment:
IMPACT 2: RESOURCE EXPLOITATION: HUNTING
IMPACT

NATURE

Current
Impact

Existing &
Cumulative

8.2.3

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Severe

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Probable

MODERATE (-)

IMPACT 3: RESOURCE EXPLOITATION: FISHING

Cause and Comment: The affected communities indicated that there are fishermen in most of the villages.
The majority of these fishermen do not have licenses and they are not aware of the restrictions that
accompany the fishing licenses. Unsustainable fishing practices such as the erection of permanent fish
traps along certain section of the dams and rivers (which ultimately do not allow for any fish to migrate
past this point as the fish traps span the entire width of these streams) could result in the significant loss
of fish species in these dams and rivers.
Significance Assessment:
IMPACT 3: RESOURCE EXPLOITATION: FISHING
IMPACT

NATURE

Current
Impact

Existing &
Cumulative

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Severe
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8.2.4

IMPACT 4: RESOURCE EXPLOITATION: BEEKEEPING

Cause and Comment: Four (4) out of the six (6) affected villages collect honey from natural beehives and
two (2) out of the four (4) also collect honey from artificial hives. The construction of the artificial hives is
done by girdling Mpakala trees (Brachystegia spiciformis) which eventually kills the trees. In addition to
this, honey is a natural source of food to certain faunal species, such as honeyguides and monkeys, and
the collection of honey therefore reduces the availability of food to these species.
Significance Assessment:
IMPACT 4: RESOURCE EXPLOITATION: BEEKEEPING
IMPACT

NATURE

Current
Impact

Existing &
Cumulative

8.2.5

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Localised

Moderate

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Probable

MODERATE (-)

IMPACT 5: POLLUTION OF SURFACE & GROUNDWATER

Cause and Comment:
Water resources are used for anthropogenic activities such as bathing, swimming, etc. According to the
Surface Water and Aquatic Assessment (CES, 2018), water in the region is generally of good quality.
Significance Assessment:
IMPACT 5: POLLUTION OF SURFACE & GROUNDWATER
IMPACT

NATURE

Current
Impact

Existing &
Cumulative

8.2.6

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Regional

Slight

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Definite

LOW (-)

IMPACT 6: RESOURCE EXPLOITATION: CHARCOALING

Cause and Comment: All six (6) of the affected villages produce charcoal, which 16 687 kg of wood per
charcoal producer per annum if they produce charcoal three (3) times a year. Depending on the density
of the stands this equates to a significant portion of the surrounding woodland, and is likely to be
unsustainable, especially if there is further in-migration to the area.
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Significance Assessment:
IMPACT 6: RESOURCE EXPLOITATION: CHARCOALING
IMPACT

NATURE

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Current
Impact

Existing

Long Term

Study Are

Severe

8.2.7

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Probable

HIGH (-)

IMPACT 7: SLASH AND BURN CLEARING: EFFECTS ON SOIL

Cause and comment: The dominant form of shifting cultivation within the study area is slash and burn
practices. This method involves the felling of smaller trees and shrubs which are then left to dry. Prior to
the rainy season the dried timber is set alight and left to burn. These areas are mostly cultivated with
cassava. The land is cultivated until it no longer yields sufficient produce, at which time it is abandoned to
naturally regenerate. The areas may be cultivated again within a few years. Continuous burning of organic
material is resulting in a decrease in organic material within the top organic layer of the soil. Plant matter
does not decompose and contribute to soil humus because of continual burning each season.
Significance Assessment:
IMPACT 7: SLASH AND BURN CLEARING:EFFECTS ON SOIL
IMPACT

NATURE

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Current
Impact

Existing

Long Term

Study Are

Severe

8.3

BALAMA CENTRAL PROJECT: CONSTRUCTION PHASE IMPACTS

8.3.1

IMPACT 1: LOSS OF ACCESS TO NATURAL RESOURCES

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Definite

HIGH (-)

Cause and Comment: The construction of the proposed Balama Central Project will result in the loss of
access to natural resources for the communities within the affected villages. The communities which will
be relocated will be directly affected by the proposed Balama Central Project, and the surrounding
communities will not be able to access the Balama Central Project site, which will restrict their access to
water resources, plants that they use for medicinal purposes, firewood, building material, etc.
Mitigation Measures:
 A Resettlement Action Plan (RAP) must be compiled by a suitably qualified specialist and
implemented to ensure that the communities within the affected villages are compensated for their
land that is lost to the Balama Central Project;
 The communities that currently reside in the Nacate Village, Lapua Village, Mphuti Village, Matipane
Village, Familia Village and the Nanhupo Village should be provided with the opportunity to collect
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their natural resources from the Balama Central Project site prior to restriction of access to the site;
and
The RAP must include the resettlement of communities to areas with access to surface water
resources. Should this not be possible, provision must be made for the development of hand pumps,
at the expense of the developer.



Significance Assessment:
IMPACT 1: LOSS OF ACCESS TO NATURAL RESOURCES
IMPACT
Without
Mitigation
With Mitigation

8.3.2

NATURE

Direct &
Indirect

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Short Term

Study Area

Short Term

Study Area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Definite

MODERATE (-)

Moderate

Probable

LOW (-)

IMPACT 2: DECREASE IN RELIANCE ON AGRICULTURAL ACTIVITIES AS A SOURCE OF INCOME

Cause and Comment: The construction of the proposed Balama Central Project will create temporary
unskilled, semi-skilled and skilled employment opportunities. This will benefit the district due to the
increase in employment opportunities, especially for unskilled and semi-skilled labour. The increase in
employment opportunities will provide an alternative means of income for the affected communities and
therefore decrease the reliance on agricultural activities as a source of income.
Mitigation Measures:
 Where possible, the developer should source unskilled and semi-skilled labour, during the
construction phase, from the Balama District.
Significance Assessment:
IMPACT 2: DECREASE IN RELIANCE ON AGRICULTURAL ACTIVITIES AS A SOURCE OF INCOME
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Direct

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Short Term

Regional

Short Term

Regional
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Beneficial

May Occur

MODERATE (+)

Very
Beneficial

Probable

HIGH (+)
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8.3.3

IMPACT 3: LOSS OF AGRICULTURAL LAND DUE TO THE CONSTRUCTION OF MINING
INFRASTRUCTURE

Cause and Comment:
Current agriculture within the concession area is at a subsistence level, in hand-cultivated units (called a
mashamba) averaging 1-2 hectares in size. One farmer may hold multiple machambas, containing
multiple crops consisting of traditional varieties. Land use is largely limited by available water (i.e. lack of
irrigation systems) and current agricultural methods, requiring larger than normal parcels of land to obtain
sufficient yields. The occupation of the land by mining infrastructure will prevent agricultural use of that
land for the duration of the project, starting in the construction phase.
Mitigation Measures:
 Develop a RAP which includes a detailed agricultural valuation of all the affected farmlands and
owners' possessions to outline appropriate compensation strategies (including suitable replacement
land) and entitlement matrixes; and
 Develop livelihood restoration strategies aimed at assisting households with re-establishing and
improving their livelihoods. As the affected communities are primarily involved in artisanal
agriculture, it makes sense to provide agricultural support and/or training as a livelihood restoration
strategy. Options include supporting the crop production capacity of the area by investing in market
access, seed provision and agricultural training programmes. A key focus of such programmes needs
to be the empowerment of vulnerable children and youth, as well as women (especially femaleheaded households).
Significance Assessment:
IMPACT 3: LOSS OF AGRICULTURAL LAND DUE TO THE CONSTRUCTION OF MINING INFRASTRUCTURE
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Direct

8.3.4

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Long Term

Study Area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Very Severe

Definite

HIGH (-)

Moderate

Definite

MODERATE (-)

IMPACT 4: CLEARING VIRGIN LAND FOR SMALL SCALE FARMING AS A RESULT OF AGRICULTURAL
DISPLACEMENT

Cause and Comment: There are a large number of agricultural land parcels within the proposed concession
area. Community members economically displaced by the proposed development will need to clear
additional, previously un-cleared (virgin) areas within the woodlands to continue these livelihoods,
resulting in an induced secondary impact.
Mitigation Measures:
 Suni Resources must assist with the replacement of any arable land parcels that are lost due to their
mining activity as part of the RAP. This replacement must consider the ecological sensitivity of the
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replacement sites and areas of high ecological sensitivity must be avoided;
 Facilitate (including sourcing potential funders) alternative and environmentally sustainable forms of
local economic and agricultural development. For example, establishing woodlots for charcoaling, bee
keeping projects, improving agricultural practices through extension services and providing improved
varieties of crops that can produce larger yields on existing land parcels. etc.;
 Monitor vegetation clearing activities by employees in the general project area, , to determine
whether induced secondary impacts are taking place; and
Significance Assessment:
IMPACT 4: CLEARING VIRGIN LAND FOR SMALL SCALE FARMING AS A RESULT OF AGRICULTURAL
DISPLACEMENT
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Direct

8.3.5

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Long Term

Study Area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Probable

HIGH (-)

Moderate

Probable

MODERATE (-)

IMPACT 5: POLLUTION OF WATER RESOURCES

Cause and Comment: The activities associated with the construction of the Balama Central Project, such
as the refueling of vehicles, vehicle washing, general construction activities and the use of cement, could
pollute important surface and groundwater resources. The affected communities make use of the surface
and groundwater resources within and in proximity to the proposed site on a daily basis for drinking,
bathing, washing and for the preparation of food. The pollution of these water resources could severely
impact on the health of these communities.
Mitigation Measures:
 No rock, silt, cement, grout, asphalt, petroleum product, timber, vegetation, domestic waste or any
deleterious substance should be placed or allowed to disperse into any rivers, dams and/or wetland.
 All construction equipment and vehicles are to be free of leaks from oil, fuel or hydraulic fuels;
 Concrete must not be mixed directly on the soil surface;
 Materials must be kept out of the rain to control runoff contamination at the source;
 Designate a contained area for vehicle parking, vehicle refueling and routine equipment maintenance,
away from wet areas and bermed if necessary;
 Place dustbins and recycling receptacles around the site to minimise litter;
 A litter control programme must be implemented during the construction phase to ensure that litter
is contained on site. Litter should be disposed of at a registered waste disposal site;
 Clean up leaks, drips and other spills immediately to prevent contamination;
 Mud and sediment should not be allowed to be transported off site on to connecting roads; and
 Wash water should not be allowed to disperse directly into natural wet areas.
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Significance Assessment:
IMPACT 5: POLLUTION OF WATER RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Direct &
Indirect

8.3.6

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Short Term

Localised

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

May Occur

MODERATE (-)

Moderate

May Occur

LOW (-)

IMPACT 6: LOSS OF NATURAL RESOURCES

Cause and comment: Vegetation will be cleared for the construction of the mine and associated
infrastructure. This will result in significant impacts on natural resource use since these resources provide
households with building materials, food, medicine and income (namely charcoal production, bee
keeping, etc.).
Mitigation measures:
 Measures that would allow communities to access the woodland resources prior to clearing must be
implemented as this could help to meet local needs and reduce the pressure on the remaining
woodland resources in the short term;
 Any rehabilitation programmes must involve a stakeholder engagement process to determine the
needs of the local communities and how these can be integrated into rehabilitation programmes;
 As part of the social corporate responsibility, funding should be made available for the initiation of
community projects such as a bee keeping project, establishment of woodlots, etc. These projects
should be established in degraded areas in proximity to villages and not in indigenous
forest/woodlands. This will also help to alleviate existing impacts on natural resources; and
 In terms of bee-keeping, one option worth exploring is the initiation of a beekeeping project and the
supply of hives as part of the proponent’s social corporate responsibility scheme which may mitigate
the loss of hives as a result of vegetation clearance as well as have a positive impact on the quality of
honey produced. Box 8.1 below shows some simple interventions to increase the value of honey (Dr
Garth Cambrey, pers. Comm.).
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Box 8.1: Interventions to increase the value of honey within the project affected area (Source: Dr Garth Cambray).

Intervention 1: Honey Grading
Beekeepers are provided with dedicated honey buckets - when robbing a hive the honey is removed and
placed into three (3) buckets depending on grade – i.e. - virgin white comb (gives grade A export honey)
white and yellow comb (Grade B honey for local market) and brown comb (Grade C) which is industrial
honey which can be exported at a low price, or sold locally.
Intervention 2: Simple Hives
There are a number of simple hives which can be made with introduced, yet abundant, industrial
materials that are better than log hives. These include drum hives, tyre hives etc. These increase honey
quality, but not necessarily yield.
Intervention 3: Modern Hives
Expanded polyurethane foam hives - which are termite resistant, and which can allow a beekeeper to
produce very high quality honey.
It should be noted that there is probably little to no market for high grade honey within the area, thus it
is suggested that any proposed community project starts with the grading of honey and work on a long
term goal to gradually upgrade beekeepers to commercial hives over a ten (10) year period.
Significance Assessment:
IMPACT 6: LOSS OF NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Direct &
Indirect

8.3.7

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Long Term

Localised

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Definite

HIGH (-)

Moderate

Definite

MODERATE (-)

IMPACT 7: INCREASED PRESSURE ON NATURAL RESOURCES

Cause and Comment: The proposed development is likely to result in the in-migration of job seekers, the
employment and accommodation of mine staff, increased business tourism (linked to improvements in
infrastructure and increased demand for accommodation, meals and entertainment by mine staff), and
increased trading opportunities. This influx of people needing accommodation, meals and entertainment
and improved infrastructure is likely to increase the demand for charcoal, building materials, thatch and
other natural resources.
Mitigation Measures:
 An Influx Management Plan must be developed to deal with the issue of in-migration in its entirety.
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Significance Assessment:
IMPACT 7 INCREASED PRESSURE ON NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect &
Cumulative

8.3.8

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Long Term

Study Area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Very Severe

Probable

VERY HIGH (-)

Severe

May Occur

HIGH (-)

IMPACT 8: CAPACITY OF INSTITUTIONS TO MANAGE USE OF NATURAL RESOURCES

Cause and comment: The capacity of local management institutions to effectively regulate the use of
natural resources and ensure compliance with the rule of law is currently very low. This could be further
undermined as a result of 1) the loss of woodland resources and increasing pressure from existing
population, 2) increasing demand for resources due to the influx of job seekers, mine employees, and
tourists, 3) the lack of knowledge and reduced compliance with rules due to in-migration. It is already
clear that local management institutions have struggled to control and restrict charcoaling, fishing,
hunting and other practices amongst local residents in recent years. While there are rules and legislation
in place, compliance is generally low due to the local authorities being under capacitated.. This impact will
affect the concession area and immediate surrounds, but may also impact on areas further afield.
Mitigation Measures:
 The establishment of woodlots, a community bee keeping project and agricultural programmes must
be considered as they could result in a reduction in harvesting from woodland areas - which may
alleviate some of the stress placed on local management institutions.
Significance Assessment:
IMPACT 8: CAPACITY OF INSTITUTIONS TO MANAGE USE OF NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect &
Cumulative

8.3.9

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Regional

Long Term

Regional

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Probable

HIGH (-)

Moderate

May Occur

MODERATE (-)

IMPACT 9: INCREASED SOIL ERODIBILITY

Cause and comment: Erosion becomes a problem when human activities cause soil erosion to occur at an
accelerated rate compared to natural conditions. At the proposed new mine this may be caused by an
increase in hard surfaces (e.g. new roads, parking areas, concrete slabs etc.) where high energy
stormwater (i.e. fast moving surface water) originating from the hard surfaces causes the removal of soils
resulting in a reduction in the protective vegetation layer that will expose even more soil to the
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detrimental effects of erosion. Excessive erosion reduces soil productivity and settlement of eroded soils
can block and/or contaminate water courses and rivers.
Mitigation Measures:
 All run-off water must be collected, channelled and disposed of in an appropriate manner.
 The site must be visually monitored for occurrences of erosion, which must be recorded.
 If erosion occurs the necessary changes to the surface drainage system must be implemented.
Significance Assessment:
IMPACT 9: INCREASED SOIL ERODIBILITY
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect &
Cumulative

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Short Term

Study area

Short Term

Study area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Definite

MODERATE (-)

Slight

Unlikely

LOW (-)

8.3.10 IMPACT 10: DECREASE IN AGRICULTURAL CAPABILITY
Cause and comment: Levelling of the site and excavations for the construction and subsequent mining as
well as associated mining infrastructure will disturb the existing soil profile. If topsoil becomes buried, or
the subsoil rock, that is less suitable for root growth, remains at the surface, the agricultural capability of
the soil that will become available for agriculture again after decommissioning of the mining activities will
be reduced. In addition, areas such as the pits, TSF and waste rock dumps could never be used for
agriculture, and there will be a net loss in land with agricultural capability.
Mitigation Measures:
 The upper 15cm average of top soil must be stripped and stockpiled. It should be retained for respreading over disturbed surfaces during rehabilitation.
 An ECO should monitor all excavations to ensure backfilling with subsoil first and then topsoil
afterwards takes place.
 An ECO should monitor depth and cover of topsoil spreading during rehabilitation to ensure a 15cm
depth average.
Significance Assessment:
IMPACT 10: DECREASE IN AGRICULTURAL CAPABILITY
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect &
Cumulative

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Short Term

Study area

Short Term

Study area
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RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Definite

HIGH (-)

Slight

Unlikely

MODERATE (-)
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8.4

BALAMA CENTRAL PROJECT: OPERATIONAL PHASE IMPACTS

8.4.1

IMPACT 1: INCREASING DEMAND FOR NATURAL RESOURCES

Cause and Comment: The proposed development is likely to result in the in-migration of job seekers, the
employment and accommodation of mine staff, increased business tourism (linked to improvements in
infrastructure and increased demand for accommodation, meals and entertainment by mine staff), and
increase trading opportunities. This influx of people needing accommodation, meals and entertainment
and improved infrastructure is likely to increase the demand for charcoal, building materials, thatch and
other natural resources.
Mitigation Measures:
 An influx management plan must be developed to deal with the issue of in-migration in its entirety.
For best practice the IFC Guideline Document for addressing project-induced in-migration could be
used (IFC, 2009).
Significance Assessment:
IMPACT 1: INCREASING DEMAND FOR NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect

8.4.2

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Long Term

Study Area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Moderate

May Occur

MODERATE (-)

Slight

May Occur

LOW (-)

IMPACT 2: CAPACITY OF INSTITUTIONS TO MANAGE THE USE OF NATURAL RESOURCES

Cause and Comment: The capacity of local management institutions to effectively regulate the use of
natural resources is currently very low due to a lack of available funds and staff. This could be further
undermined as a result of 1) the loss of woodland resources and increasing pressure from existing
population, 2) increasing demand for resources due to the influx of job seekers, mine employees, and
tourists, 3) the lack of knowledge and reduced compliance with rules due to in-migration. It is already
clear that local management institutions have struggled to control and restrict charcoaling, fishing,
hunting and other practices amongst local residents in recent years. While there are rules and legislation
is in place, there is no compliance and the local authorities appear to have little ability to discipline
offenders and ensure compliance. This impact will affect the concession area and immediate surrounds,
but may also impact on areas further afield.
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Mitigation Measures:
 The establishment of woodlots, a community bee keeping project and agricultural programmes must
be considered as they could result in a reduction in harvesting from woodland areas - which may
alleviate some of the stress placed on local management institutions.
Significance Assessment:
IMPACT 2: CAPACITY OF INSTITUTIONS TO MANAGE THE USE OF NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Direct

8.4.3

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Regional

Long Term

Regional

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Probable

HIGH (-)

Moderate

Probable

MODERATE (-)

IMPACT 3: POLLUTION OF WATER RESOURCES

Cause and Comment: Local residents are heavily reliant on water resources in the project affected area.
Operational activities may lead to sediment being deposited into riverine areas or lakes, pollution from
litter and general operation wastes due to improper site management. Washing down of vehicles and
equipment may result in the pollution of surface and groundwater sources, and pollution may occur from
poor vehicle maintenance and improper storage of hazardous materials such as fuel, etc.
Mitigation Measures:
 Refer to Section 8.3.6 for suitable mitigation measures.
Significance Assessment:
IMPACT 3: POLLUTION OF WATER RESOURCES
IMPACT
Without
Mitigation
With
Mitigation

8.4.4

NATURE

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study Area

Long Term

Study Area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Probable

MODERATE (-)

Slight

May Occur

LOW (-)

Direct

IMPACT 4: INCREASED SOIL ERODIBILITY

Cause and comment: Erosion will continue to be a problem during the operational phase of the project
due to the increase in hard surfaces. Refer to the cause and comment under impact 9 of the construction
phase for further detail.
Mitigation Measures:
 Refer to Section 8.3.10 for suitable mitigation measures.
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Significance Assessment:
IMPACT 4 : CAPACITY OF INSTITUTIONS TO MANAGE USE OF NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect &
Cumulative

8.4.5

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study area

Long Term

Study area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Definite

HIGH (-)

Slight

Unlikely

LOW (-)

IMPACT 5: DECREASE IN AGRICULTURAL CAPABILITY

Cause and comment: Levelling of the site and excavations for mining as well as associated mining
infrastructure will disturb the existing soil profile resulting in a reduction in the agricultural potential of
the soil after mining. Refer to the cause and comment under impact 10 of the construction phase for
further explanation.
Mitigation Measures:
 Refer to Section 8.3.11 for suitable mitigation measures.
Significance Assessment:
IMPACT 5: CAPACITY OF INSTITUTIONS TO MANAGE USE OF NATURAL RESOURCES
IMPACT

NATURE

Without
Mitigation
With
Mitigation

Indirect &
Cumulative

TEMPORAL
SCALE

EFFECT
SPATIAL
SCALE

SEVERITY OF
IMPACT

Long Term

Study area

Long Term

Study area

RISK OR
LIKELIHOOD

OVERALL
SIGNIFICANCE

Severe

Definite

HIGH (-)

Slight

Unlikely

LOW (-)

9. CONCLUSIONS & RECOMMENDATIONS
9.1

SUMMARY OF IMPACTS

Table 9.1 below provides a summary of the land and natural resource use impacts associated with the
proposed Central Balama Project development. As indicated below, numerous current impacts exist
within the proposed project site, four (4) of which have a high negative significance to the land and natural
resources within the project site. In addition, the construction phase of the Balama Central Project has
nine (9) significant impacts. These include a beneficial impact of high significance, the increase in
temporary employment opportunities, and a negative impact of high significance after mitigation,
increased pressure on natural resources. Of the nine (9) negative construction phase impacts, four are
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reduced to a moderate significance and three (3) to low significance, provided the mitigation measures
are implemented. On the other hand, the positive impact of moderate benefit can be enhanced, through
the implementation of mitigation measures, to a highly beneficial impact. During the operational phase
all five (5) negative impacts can be reduced to low (4) and moderate (1) significance.
Table 9.1: Summary of the Current Impact and the Impacts Associated with the Proposed Central Balama Project.

EXISTING
CURRENT
IMPACTS

IMPACT

IMPACT SIGNIFICANCE
CENTRAL BALAMA PROJECT
WITHOUT
WITH
MITIGATION
MITIGATION

CURRENT IMPACTS
1. RESOURCE EXPLOITATION: CONTINUAL LOSS OF
INDIGENOUS VEGETATION
2. RESOURCE EXPLOITATION: HUNTING

HIGH (-)
MODERATE (-)

3. RESOURCE EXPLOITATION: FISHING
4. RESOURCE EXPLOITATION: BEEKEEPING

HIGH (-)
MODERATE (-)

5. POLLUTION OF SURFACE & GROUNDWATER

LOW (-)

6. RESOURCE EXPLOITATION: CHARCOALING

HIGH (-)

7. SLASH AND BURN CLEARING

HIGH (-)

BALAMA CENTRAL PROJECT: CONSTRUCTION PHASE IMPACTS
1. LOSS OF ACCESS TO NATURAL RESOURCES

MODERATE (-)

LOW (-)

MODERATE (+)

HIGH (+)

HIGH (-)

MODERATE (-)

HIGH (-)

MODERATE (-)

MODERATE (-)

LOW (-)

HIGH (-)

MODERATE (-)

7. INCREASED PRESSURE ON NATURAL RESOURCES

VERY HIGH (-)

HIGH (-)

8. CAPACITY OF INSTITUTIONS TO MANAGE USE OF
NATURAL RESOURCES

HIGH (-)

MODERATE (-)

MODERATE(-)

LOW (-)

HIGH (-)

MODERATE (-)

MODERATE (-)

LOW (-)

HIGH (-)

MODERATE (-)

MODERATE (-)

LOW (-)

2. DECREASE IN RELIANCE ON AGRICULTURAL
ACTIVITIES AS A SOURCE OF INCOME
3. LOSS OF AGRICULTURAL LAND DUE TO THE
CONSTRUCTION OF MINING INFRASTRUCTURE
4. CLEARING VIRGIN LAND FOR SMALL SCALE
FARMING AS A RESULT OF AGRICULTURAL
DISPLACEMENT
5. POLLUTION OF WATER RESOURCES
6. LOSS OF NATURAL RESOURCES

9. INCREASED SOIL ERODIBILITY
10. DECREASE IN AGRICULTURAL CAPABILITY
BALAMA CENTRAL PROJECT: OPERATIONAL PHASE IMPACTS
1. INCREASING DEMAND FOR NATURAL RESOURCES
2. CAPACITY OF INSTITUTIONS TO MANAGE THE
USE OF NATURAL RESOURCES
3. POLLUTION OF WATER RESOURCES
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EXISTING
CURRENT
IMPACTS

IMPACT

4. INCREASED SOIL ERODIBILITY

HIGH (-)

5. DECREASE IN AGRICULTURAL CAPABILITY

9.2

IMPACT SIGNIFICANCE
CENTRAL BALAMA PROJECT
WITHOUT
WITH
MITIGATION
MITIGATION
HIGH (-)
LOW (-)
LOW (-)

RECOMMENDATIONS

The careful implementation of the proposed mitigation measures is likely to significantly reduce the
overall significance of the negative impacts, as well as enhance the positive impact associated with the
proposed project. The location and the scale of the proposed project are unlikely to pose negative impacts
of very high and high significance on the land and natural resources within the proposed site, with the
exclusion of the cumulative impact of the increased pressure on natural resources as a result of
inmigration, provided that the mitigation measures listed below, as well as the mitigation measures
stipulated in the ESIA and ESMP are adequately adhered to.
The following mitigation measures are recommended during the construction and operational phases of
the Balama Central Project:
Construction Phase Mitigation Measures:
Mitigation measures associated with resettlement:
• A Resettlement Action Plan (RAP) must be compiled by a suitably qualified specialist and
implemented to ensure that the communities within the affected villages are compensated for
their land that is lost to the Balama Central Project;
• The RAP must include a detailed agricultural valuation of all the affected farmlands and owners'
possessions to outline appropriate compensation strategies and entitlement matrixes;
• The RAP must include livelihood restoration strategies aimed at assisting households with reestablishing and improving their livelihoods. As the affected communities are primarily involved
in artisanal agriculture, it makes sense to provide agricultural support and/or training as a
livelihood restoration strategy. Options include supporting the crop production capacity of the
area by investing in market access, seed provision and agricultural extension services and training
programmes. A key focus of such programmes needs to be the empowerment of vulnerable
children and youth, as well as women (especially female-headed households);
• The RP must include the resettlement of communities to areas that have access to surface water
resources. Should this not be possible, provision must be made for the development of hand
pumps, at the expense of the developer;
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Mitigation measures associated with land and natural resource use:
• Suni Resources must assist with the replacement of any arable land parcels that are lost due to
their mining activity as part of the RAP. This replacement must consider the ecological sensitivity
of the replacement sites and areas of high sensitivity must be avoided;
• The communities that currently reside in the Nacate Village, Lapua Village, Mphuti Village,
Matipane Village, Familia Village and the Nanhupo Village should be provided with the
opportunity to collect their natural resources from the Balama Central Project site prior to
restriction of access to the site as this could help to meet local needs and reduce the pressure on
the remaining woodland resources in the short term;
• Mitigation measures such as the establishment of woodlots, a community bee keeping project
and agricultural programmes must be considered by Suni Resources in consultation with the
authorities and affected communities as these projects could result in a reduction in harvesting
from woodland areas - which may alleviate some of the stress placed on local management
institutions.
• Facilitate (including sourcing potential funders) in consultation with the affected stakeholders and
local authorities alternative and environmentally sustainable forms of local economic and
agricultural development. For example, establishing woodlots for charcoaling, bee keeping
projects, improving agricultural practices to produce larger yields on existing land parcels;
• Monitor vegetation clearing activities by employees in the project area, , to determine whether
induced secondary impacts are taking place;
• An Influx Management Plan must be developed to deal with the issue of in-migration in its
entirety.
Mitigation measures to optimize social benefits:
• Where possible, the developer should source unskilled and semi-skilled labour, during the
construction phase, from the Balama District;
• Any rehabilitation programmes must involve a stakeholder engagement process to determine the
needs of the local communities and how these can be integrated into rehabilitation programmes;
• As part of the social corporate responsibility that is agreed to between Suni Resources and the
government, funding should be made available for the initiation of community projects such as a
bee keeping project, establishment of woodlots, etc. These projects should be established in
degraded areas in proximity to villages and not in indigenous forest/woodlands. This will also help
to alleviate existing impacts on natural resources;
• In terms of bee-keeping, one option worth exploring is the initiation of a beekeeping project and
the supply of hives as part of the proponent’s social corporate responsibility scheme which may
mitigate the loss of hives as a result of vegetation clearance as well as have a positive impact on
the quality of honey produced. Box 8.1 shows some simple interventions to increase the value of
honey (Dr Garth Cambrey, pers. Comm.
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Mitigation measures associated with minimizing construction phase impacts:
• No rock, silt, cement, grout, asphalt, petroleum product, timber, vegetation, domestic waste or
any deleterious substance should be placed or allowed to disperse into any rivers, dams and/or
wetland.
• All construction equipment and vehicles are to be free of leaks from oil, fuel or hydraulic fuels;
• Concrete must not be mixed directly on the soil surface;
• Materials must be kept out of the rain to control runoff contamination at the source;
• Designate a contained area for vehicle parking, vehicle refueling and routine equipment
maintenance, away from wet areas and bermed if necessary;
• Place dustbins and recycling receptacles around the site to minimise litter;
• A litter control programme must be implemented during the construction phase to ensure that
litter is contained on site. Litter should be disposed of at a registered waste disposal site;
• Clean up leaks, drips and other spills immediately to prevent contamination;
• Mud and sediment should not be allowed to be transported off site on to connecting roads;
• Wash water should not be allowed to disperse directly into natural wet areas;
• The upper 15cm average of top soil must be stripped and stockpiled. It should be retained for respreading over disturbed surfaces during rehabilitation.
• An Environmental Control Officer should monitor all excavations to ensure backfilling with subsoil
first and then topsoil afterwards takes place.
• An ECO should monitor depth and cover of topsoil spreading during rehabilitation to ensure a
15cm depth average.
• All run-off water must be collected, channelled and disposed of in an appropriate manner.
• The site must be visually monitored for occurrences of erosion, which must be recorded.
• If erosion occurs the necessary changes to the surface drainage system must be implemented.
Operational Phase Mitigation Measures:
Mitigation measures associated with land and natural resource use:
• An influx management plan must be developed to deal with the issue of in-migration in its
entirety.
• The establishment of woodlots, a community bee keeping project and agricultural programmes
must be considered as they could result in a reduction in harvesting from woodland areas - which
may alleviate some of the stress placed on local management institutions.
Mitigation measures associated with minimizing operational phase impacts:
• No rock, silt, cement, grout, asphalt, petroleum product, timber, vegetation, domestic waste or
any deleterious substance should be placed or allowed to disperse into any rivers, dams or
wetlands;
• All equipment and vehicles are to be free of leaks from oil, fuel or hydraulic fuels;
• Concrete must not be mixed directly on the soil surface;
• Materials must be kept out of the rain to control runoff contamination at the source;
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•
•
•
•
•
•
•
•
•
•
•

Designate a contained area for vehicle parking, vehicle refueling and routine equipment
maintenance, away from wet areas and bermed if necessary;
Place dustbins and recycling receptacles around the site to minimise litter;
A litter control programme must be implemented during the operational phase to ensure that
litter is contained on site. Litter should be disposed of at a registered waste disposal site;
Clean up leaks, drips and other spills immediately to prevent contamination;
Mud and sediment should not be allowed to be transported off site on to connecting roads; and
Wash water should not be allowed to disperse directly into natural wet areas.
The upper 15cm average of top soil must be stripped and stockpiled. It should be retained for respreading over disturbed surfaces during rehabilitation.
An ECO should monitor depth and cover of topsoil spreading during rehabilitation to ensure a
15cm depth average.
All run-off water must be collected, channelled and disposed of in an appropriate manner.
The site must be visually monitored for occurrences of erosion, which must be recorded.
If erosion occurs the necessary changes to the surface drainage system must be implemented.
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APPENDIX A – SOIL ANALYSIS
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