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PREAMBLE 

 
The previous Draft of this report and all supporting documents (Specialist reports, Environmental 
and Social Management Programme, and Resettlement Plan / Livelihood Restoration and 
Improvement Plan) ) were ready to be submitted to the Ministry and subjected to public disclosure 
in September 2014. 
 
Subsequently the developer, EcoFarm Mozambique Lda, requested that the submission of draft 
reports and public disclosure be delayed while consideration was given to the inclusion of a sugar 
mill and captive power plant on the site, to optimise the production of sugar from the sugar cane.  
 
The mill and power plant were not included in the previously approved Environmental Pre-
Feasibility Scoping Study, and the Ministry was approached for permission to expand the scope of 
the environmental and social assessment for the project to include the sugar mill and power plant. 
Permission was also requested to increase the proposed irrigated area from 2 100 ha to 2 860 ha, 
and also to increase the proposed size of the size of the cattle herd from 3 000 to a maximum of 
5 000 head. 
 
Permission was granted by the Ministry in a letter dated 8th September 2015, reproduced over 
leaf. 
 
Accordingly all reports have now been reviewed and revised as necessary to include the sugar mill 
and power plant in the project, and report on additional impacts that may arise because of the new 
infrastructure. 
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Copy of letter dated 8th September 2015 from the Ministry of Land, Environment and Rural 
Development (Ministério da Terra , Ambiente e Desenvolvimento Rural) granting permission to 
expand the scope of the environmental and social impact assessment 
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NON-TECHNICAL SUMMARY 

 
Introduction 

The proposed project is for the establishment, installation, operation and maintenance of an 
irrigation infrastructure initiative in the District of Chemba, Sofala Province, Mozambique, to 
produce sugar from organically grown cane. The project will be funded through a grant contract 
between the Governments of the Netherlands and Mozambique, represented by the Zambezi 
Valley Development Agency and Agency NL respectively. 
 
The project will be established on the western outskirts of the town of Chemba, approximately 
50kms north of Vila da Sena on the western side of the Zambezi River in the extreme north of 
Sofala Province of Mozambique (Figure 1). 
 

 

Figure 1. Location of proposed EcoFarm planation near Chemba  
in Sofala Province, Mozambique 

 
Chemba is one of the poorest districts in Mozambique with a harsh, hot climate, with seasonal and 
unpredictable rainfall. The livelihoods of the families are based mainly on dry land subsistence 
farming, of mainly maize and sorghum, and some beans. Yields are quite low, and malnutrition and 
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food security are becoming serious concerns in the region. 
 
The project centres on the development of irrigation infrastructure which, in addition to producing 
high quality sugar cane for subsequent processing and export, is expected to make a significant 
contribution to enabling the local communities to improve their income potential through better 
agricultural production. This, in turn, will go some way to reducing malnutrition and food security 
concerns. The irrigation system is designed to be used to irrigate approximately 2 860 hectares of 
organic sugarcane, which includes up to 100 hectares of vegetables and food crops. 
 
The project will involve five productive entities; 

 A commercial sugar cane production company, EcoFarm Moçambique Lda (the developer), 
who will, in addition to growing sugar cane, assist the co-operative farmers with technical 
expertise and equipment, and will buy their produce. 

 The two agricultural cooperatives (Lambane and Chapo), comprised of smallholder farmers 
from the local communities. 

 A third cooperative comprising 14 or 15 well-trained and agriculturally qualified and committed 
re-migrating youths. 

 A utility company that owns, operates and maintains, and in some cases leases out, he 
irrigation infrastructure. 

 
The project will be led by EcoFarm, who will ensure that the infrastructure is properly designed, 
constructed and used, and that the productive entities will develop sufficient capacity to manage 
and use it efficiently and effectively, and in an environmentally and socially sustainable manner. 
 
Project description 

From an agricultural perspective, this area of Mozambique is ideally suited for sugarcane 
production due to the rich alluvial soil which, with suitable irrigation and compost application, is 
potentially capable of yielding in excess of 100 tons cane/ha of sugarcane. The project intends to 
irrigate approximately 2 860 hectares of organic sugar cane, including up to 100 hectares of 
vegetables and crop foods, mainly under irrigation pivots but with some dragline irrigators..  It is 
anticipated that the irrigation project will ultimately be capable of producing between 200 000 and 
300 000 tonnes of organic sugarcane per year. Two potential expansion areas, Goba North and 
Goba South have also been identified, north of the present plantation areas and while they are not 
part of the currently-envisaged project, the areas have been assessed from an environmental and 
social perspective during this ESIA.  
 
In addition to the sugar cane EcoFarm will also progressively establish and manage a herd of up to 
5 000 local Nguni-type beasts crossed with pure Brahman cattle, whose manure will be collected 
daily and used for the production of compost. This compost will be mixed with waste cane product 
and used as organic fertilizers for the sugarcane. 
 
A variety of “tissue culture” sugarcane (Saccharum officinarum) will be used as it has been 
developed as a source of “guaranteed” virus and disease free plant material. It has not been 
genetically manipulated and grows with improved vigour resulting in faster “canopy” growth which 
reduces weed competition for water and nutrients. 
 
Sugarcane has a high water requirement - 1 100mm to 1 500mm per annum (10 000 to 15 000 
cubic metres per hectare per annum) - for optimal growth. This water, whether it is rainfall or 
irrigation, must be supplied year-round. All water will be acquired from the Zambezi River at an 
access point approximately 5km from the main project site. The water will be transported initially 
along canals which will run parallel to the main road after which water reticulation will be via pipes 
and pumped through the pivots. 
 
The two cooperatives of Laambane and Chapo will be provided with the use of a combination of 
pivot and dragline irrigators that water areas of 247ha and 256ha respectively, while the irrigated 
area for the Youth Cooperative will be 492ha. Cane grown in these areas will be purchased by 
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EcoFarm. The 50ha horticultural pivot will enable about 500 users to grow vegetables and other 
food crops on plots averaging about 1 000 square metres (0.1ha) each. 
 
Access to the irrigated areas by large vehicles will be facilitated by a combination of constructing 
new roads and upgrading existing roads and tracks with a total length of about 150km. An 
additional 50km of minor roads will be required between the pivots and the primary access roads. It 
is anticipated that locally-won laterite will be used for road construction and surfacing.  
 
The commercial cane will take a minimum of 12 months to mature, at which time it will be 
harvested green by manual harvesters to produce stick cane of approximately 200 cm. in length. It 
is anticipated that between 00 000 and 300 000  tons of cane will be manually harvested per year, 
as this approach maintains the sugar content of the cut sticks. Despite the commercial advantages 
of mechanical harvesting of burnt cane, EcoFarm is committed to local economic upliftment by 
optimising employment opportunities, and minimising environmental impacts, and therefore 
regards harvesting of cane manually without burning as the preferred option. 
 
The project will also include the construction and operation of an on-site sugar mill, situated in the 
spaces between circular irrigation pivots on the northern boundary of EcoFarm1, on a site about 5 
hectares in extent. The mill will have an ultimate capacity to process 2 000 tonnes of sugar cane a 
day (tcd). Development will be in phases as the plantation is progressively established, with the 
first phase having capacity of 400 tcd. The sugar mill complex will include a captive (dedicated on-
site) cogeneration plant that will produce sufficient electrical power to service the mill equipment, 
and electrically powered irrigation equipment. 
 
The sugar cane will be processed in the on-site sugar mill, and the organic sugar product will be 
transported to Beira for export to the European markets. 
 
Biophysical description  

The study area has undulating topography and is located in the middle valley of the Zambezi River 
with an altitudinal range of 70 to 300m amsl.  
 
The Zambezi River flows past the study area, which is approximately 4km away. In addition, the 
Nhazimba River, a tributary to the Zambezi, flows through the northern section of the study area. 
The Sangadeze River flows to the south of the study area, and is also a tributary to the Zambezi 
River. The Shire River, which drains from Lake Malawi, enters the Zambezi River downstream of 
the project site approximately 160km from the coast. 
 
The climate is classified as a dry savannah climate with two distinct seasons (that is: a wet season 
in which most of the rain falls in a relatively short period of time, and a long dry season). The wet 
season runs from the end of October to March, with an annual average rainfall of around 850mm. 
Peak rainfall occurs during the months of January and February when average rainfall is around 
170mm per month. Most of the flooding in the region occurs as a result of heavy rainfall upstream 
of the Cahora Bassa Dam. The dry season extends for six months from April to the start of the 
rainy season.  
 
Land use in the area is primarily for subsistence agriculture. Crops such as maize and cassava are 
grown on the flat areas, which are cleared using slash and burn agricultural techniques. Some 
small livestock is reared in the area although these animals were only noted near the villages and 
are not abundant on the project site.  
 
Almost all households within the project area and immediate surrounds rely to some extent on the 
available natural resources for their livelihoods. Natural resources are used for construction, 
medicinal use, and to supplement their food. Fishing in the Zambezi River and other seasonal 
rivers is an important subsistence and economic activity for a number of households living close to 
the river banks. Charcoal production was also evident in the project site. Commercial logging of 
large Mopane trees on and around the project site was very evident. 
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The valley is hot and supports semi-arid woodland and savanna. The vegetation in the study area  
comprises six vegetation types typical of the region; Forests, Woodlands, Thicket, Wooded 
Grasslands, Grassland and Cultivated Areas. Generally the present vegetation cover is a mosaic 
of these 6 types, with thicker patches of forest and dry woodlands with a prevalence of Mopane 
(Colophospermum mopane) and/or mixed forests and woodlands. These patches are sometimes 
continuous, but more often they are interspersed with grasslands 
 
The fauna of this area of Mozambique, beside mammals and birds, are poorly documented. This 
lack of information is particularly evident in relation to reptiles, amphibians and fish. During initial 
surveys there were no large mammals recorded in the area, and according to the local 
communities few have been sighted in recent times. All have either been hunted to local extinction 
or have migrated out of the area. There are no Important Bird Areas or nationally protected areas 
within 100km of the project site. 
 
Socio-economic description  

The project area is located between the roads linking the town of Chemba to the Mulima 
Administrative Post and the Administrative Post of Chiramba. 
 
This District is known to be a very poor area of Mozambique. It is an area where most of the 
community rely on their food supply from dry land subsistence farming which produces very low 
yields. As a result malnutrition and food security are serious concerns for nearly every family living 
in the area. The widespread poverty and vulnerability of most households’ livelihoods in Chemba is 
intrinsically linked to the adverse climate conditions, and the virtual absence of any infrastructure, 
employment or real socioeconomic opportunities.  
 
The two agricultural cooperatives of Lambane and Chapo comprise smallholder farmers from the 
Lambane, Nhacaloma, Nhacola, António Mbuzi, Chimuara and Chapo communities and the 
neighbourhoods Bairro 1, Bairro 2 and Bairro 3, at the outskirts of Chemba town. Each cooperative 
has approximately 150 members, and the project will make between 1.5 and 2 hectares of irrigated 
land available to each member, for the cultivation of sugar cane. Each member of the Youth 
Cooperative will have 20 to 25ha of irrigated land for sugar cane production and, as mentioned 
previously, small plots of irrigated land will be available for about 500 farmers to to produce 
vegetable and other food crops. 
 
The EcoFarm sugar cane operation is expected to employ about 750 staff and workers when it is 
fully operational, as shown below. 
 
Staffing levels for sugar cane production 

Production Unit No of Staff 

Agri –Manager 3 - 4 

Sugarcane Agronomist Department 4 - 5 

Workshops 20 - 25 

Harvesting (300–320 days/a; 24-hour 3-shift operation with 4 crews) 400 

Land Preparation, Planting, and Other Mechanical Ops 200 

Composting and Ratooning 20 

Weed Control 71 

Irrigation 31 

 
The cattle farm will also provide employment opportunities, which have not yet been quantified, 
and EcoFarm is committed to providing appropriate training to employees to facilitate progressive 
upskilling. It is also anticipated that the project’s requirement for locally-sourced goods and 
services will generate opportunities for the creation of small businesses in the project area. 
 
The EcoFarm sugar mill and power plant is expected to employ about 61 staff and workers when it 
is fully operational, as shown below. 
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Staffing levels for sugar mill and power plant 

Production Unit No of Staff 

Sugar Mill Management  

Plant Manager 1 

Process Manager 1 

Chemist 1 

Maintenance Engineer 1 

Electrical Engineer 1 

Shift Supervisor 4 

Sugar Mill: Operational Personnel 9 

Mill Yard tender 3 

Mill Operator 3 

Clarification Operator 3 

UF Operator 3 

Evaporator Operator 3 

Pan Boiler Operator 6 

Massecuite / Centrifuge Operator 3 

Laboratory Analyst 6 

Power Plant: Operational Personnel 33 

Boiler Operator 3 

Gagasse Tender 3 

TG Operator 3 

General Operational Personnel 9 

Utility maintenance 2 

Electrician 1 

Sugar Bagger 1 

Sugar Bag Stacker 2 

Cleaner 2 

Helpers 2 

 
As many local people as possible will be employed from the start of the project. Initially it will be 
necessary to employ staff from other parts of Mozambique or expatriates for senior management 
and technical positions, but local people will occupy more senior positions as time goes and they 
gain experience and receive on-the-job-training. 
 
Legislative Framework 

The legal framework which has guided the conduct of the ESIA includes all relevant Mozambican 
legislation, in particular the legislation regarding environmental and social impact assessments and 
the associated public participation process. The requirements of the International Finance 
Corporation’s Performance Standards on Environmental and Social Sustainability and relevant 
Environmental, Health and Safety Guidelines have also been taken into account. 
 
Assessment of impacts 

Seven specialist studies were undertaken as part of the ESIA. These studies addressed project-
related impacts, for the construction / establishment and operational phases of the project, in 
respect of the biophysical environment (botany, fauna, surface and groundwater, and natural 
resources and land use), the socio-economic environment, as well as the impacts of project-related 
traffic, and the management of waste and by-products. 
 
A total of 53 impacts were identified during the establishment / construction phase of the project, 



Environmental & Social Impact Report – September 2014 

Coastal & Environmental Services (Pty) Ltd      xi            EcoFarm Lda 

and a total of 60 impacts were identified for the operational phase, as shown in Table 2. 
 

Significance rating 
Establishment / Construction Operation 

Pre-mitigation Post-mitigation Pre-mitigation Post-mitigation 

Very High negative 1 0 1 0 

High negative 14 1 10 0 

Moderate negative 29 15 38 17 

Low negative 5 32 7 38 

Negligible 1 1 0 4 

High beneficial 0 3 3 1 

Moderate beneficial 2 1 0 0 

Low beneficial 1 0 1 0 

 
The large majority of negative impacts can be mitigated to Moderate or Low negative by the 
implementation of proposed mitigation and management measures. The only post-mitigation High 
negative impact relates to the loss of Mopane Woodland, which have already been extensively 
cleared on the project site. It will be necessary to remove further trees to establish the irrigated 
areas, and even the loss of a small number of the few remaining examples is considered to be a 
High negative impact.  
 
Mitigation and management of impacts 

Mitigation measures are proposed for each identified impact, and these are synthesised in the 
Environmental and Social Management Programme. A number of Management Plans are 
proposed in the ESMPr as follows: 

Document Title Document Number  

Plantation Establishment Phase 

Environmental and Social Management Programme (this document) ESMPr 01.01  

Plantation Establishment / Construction ESMPlan CESMP 01.01 

Operational Phase 

Plantation Operation Environmental and Social Management Plan OESMP 01.01 

Integrated Nutrient Management Plan OESMP 01.02 

Integrated Pest Management Plan OESMP 01.03 

Infrastructure Management Plan OESMP 01.04 

Closure Phase 

Closure and Decommissioning Plan   CESMP 01.05 

Cross- Cutting Management Plans 

Integrated Waste Management Plan OESMP 02.01 

Community Health, Safety and Security Management Plan OESMP 02.02 

Occupational Health and Safety Plan OESMP 02.03 

Emergency Preparedness and Response Plan OESMP 02.04 

Cultural Heritage Resource and Preservation Management Plan OESMP 020.5 

Community and Skills Development Plan OESMP 02.06 

Stormwater Management Plan OESMP 02.07 

Riparian Zone Management Plan OESMP 02.08 

Rehabilitation and Conservation Management Plan OESMP 02.09 

Surface and Groundwater Quality Monitoring and Management Plan OESMP 02.10 

Community Grievance Mechanism OESMP 02.11 

Livelihood Restoration Plan OESMP 02.12 

Stakeholder Engagement Plan OESMP 02.13 
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Document Title Document Number  

Hydrocarbon/Chemical Management Plan OESMP 02.14 

Biodiversity Monitoring and Management Plan OESMP 02.15 

Alien Vegetation Management Plan OESMP 02.16 

Traffic Management Plan OESMP 02.17 

Fire Management plan OESMP 02.18 

Recruitment and Influx management plan OESMP 02.19 
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DETAILED SUMMARY OF IMPACTS 

 
Establishment / Construction Phase 

A total of 53 impacts were identified during the establishment / construction phase of the project, 
as follows: 

Significance rating 
Establishment / Construction 

Pre-mitigation Post-mitigation 

Very High negative 1 0 

High negative 14 1 

Moderate negative 29 15 

Low negative 5 32 

Negligible 1 1 

High beneficial 0 3 

Moderate beneficial 2 1 

Low beneficial 1 0 

 
All except one negative impact can be mitigated to Moderate or Low negative by the diligent and 
sustained implementation of proposed mitigation and management measures. 
 
The only post-mitigation High negative impact relates to the loss of Mopane Woodland, which have 
already been extensively cleared on the project site. It will be necessary to remove further trees to 
establish the irrigated areas, and even the loss of a small number of the few remaining examples is 
considered to be a High negative impact.  
 
 Impact significance Pre-mitigation Post-mitigation 

Biophysical 

Vegetation and Flora 

Negative impacts Low 0 1 

 Moderate 2 5 

 High 5 1 

Fauna 

Negative impacts Low 3 7 

 Moderate 7 5 

 High 2 0 

Surface and Groundwater 

Negative impacts Low 0 1 

 Moderate 1 1 

 High 1 0 

Social and Economic 

Negative impacts Low 1 13 

 Moderate 11 3 

 High 5 0 

Beneficial impacts Low 1 0 

 Moderate 2 1 

 High 0 3 

Traffic and Transport 

Negative impacts Low 1 5 

 Moderate 4 0 

 High 0 0 

 Negligible 1 1 

Waste 

Negative impacts Low 0 5 

 Moderate 4 1 

 High 1 0 

 Very High 1 0 
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Operational Phase 

A total of 60 impacts were identified during the operational phase of the project, as follows: 

Significance rating 
Operation 

Pre-mitigation Post-mitigation 

Very High negative 1 0 

High negative 10 0 

Moderate negative 38 17 

Low negative 7 38 

Negligible 0 4 

High beneficial 3 1 

Moderate beneficial 0 0 

Low beneficial 1 0 

 
All negative impacts can be mitigated to Moderate or Low negative by the diligent and sustained 
implementation of proposed mitigation and management measures. 
 

 Impact significance Pre-mitigation Post-mitigation 

Biophysical 

Vegetation and Flora 

Negative impacts Low 0 4 

 Moderate 3 2 

 High 3 0 

Fauna 

Negative impacts Low 3 7 

 Moderate 7 5 

 High 2 0 

Surface and Groundwater 

Negative impacts Low 1 3 

 Moderate 1 0 

 High 1 0 

Social and Economic 

Negative impacts Low 3 13 

 Moderate 10 1 

 High 2 0 

Beneficial impacts Low 0 0 

 Moderate 3 1 

 High 0 3 

Traffic and Transport 

Negative impacts Low  0 5 

 Moderate 5 0 

 High 0 0 

Waste 

Negative impacts Low  0 6 

 Moderate 5 1 

 High 1 0 

 Very High 1 0 

Beneficial impacts Low 1 0 

 Moderate 0 0 

 High 0 1 

Air Quality 

Negative impacts Low 0 0 

 Moderate / Low 5 6 

 Moderate 2 2 

 High 1 0 
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Detailed summary of impacts and significance ratings 
 
Existing (Pre-project) Impacts on Vegetation and Flora 

EXISTING (PRE-PROJECT) IMPACTS ON VEGETATION AND FLORA 

Impact No Nature of Impact 
Significanc

e 

Issue 1: Loss of Vegetation communities 

1.1 Loss of Riparian Woodland HIGH- 

1.2 Loss of Mopane Woodland HIGH- 

1.3 Loss of Zambezian Undifferentiated Woodland HIGH- 

1.4 Loss of Wooded Grasslands and Grasslands LOW- 

Issue 2: Loss of Biodiversity 

2.1 Loss of Biodiversity (general) 
MODERATE

- 

2.2 Loss of Species of Special Concern 
MODERATE

- 

Issue 3: Disruption of Ecosystem Function and Process 

3.1 Fragmentation of vegetation and edge effects HIGH- 

 
Existing (Pre-project) Impacts on Terrestrial Fauna 

The long history of human settlement in the region has resulted in habitat loss and transformation 
from land clearance, selective wood harvesting, livestock grazing and the use of fire. Very little 
pristine, unaltered habitat remains in the project area, no meaningful riparian forest corridors 
remain along the drainage lines, and extensive areas of woodland have been cleared. 
Nevertheless, the utilisation of the surviving fauna remains important to local communities, 
particularly in certain seasons when food shortages occur and alternative food sources must be 
found. Studies in the project area have shown that nearly 9% of the population is involved in 
hunting as a natural resource-use activity and just over 4% eat what they hunt, with the rest being 
sold to supplement incomes. 
 
It is, however, evident that faunal use has become unsustainable, with the loss of the majority of 
large mammals and conspicuous birds in the region. The increasing human population growth in 
the region has greater mobility, and many cultural taboos have been eroded following the 
displacement and mixing of communities during the civil conflict. Many smaller vertebrates - 
snakes and frogs, for instance - previously rejected as food, are now increasingly harvested, and 
even if not eaten locally may be collected, dried and shipped for sale to other communities.  
 
These pre-project impacts on the fauna of the project area are all regarded as negative. 
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ESTABLISHMENT / CONSTRUCTION PHASE 

Impact No Nature of Impact 
Significance 

Without mitigation With mitigation 

BIOPHYSICAL IMPACTS 

Impacts on Vegetation and Flora 

Issue 4: Loss of vegetation communities 

4.1 Loss of Riparian Woodland HIGH- MODERATE- 

4.2 Loss of Mopane Woodland HIGH- MODERATE- 

4.3 Loss of Zambezian Undifferentiated Woodland HIGH- HIGH- 

4.4 Loss of Wooded Grasslands and Grasslands MODERATE- LOW- 

Issue 5:  Loss of Biodiversity 

5.1 Loss of Floral Biodiversity (General HIGH- MODERATE- 

5.2 Loss of Species of Special Concern MODERATE- MODERATE- 

Issue 6: Disruption of Ecosystem Function and Process 

6.1 Fragmentation of vegetation and edge effects HIGH- MODERATE- 

Impacts on terrestrial fauna 

Issue 11: Loss and fragmentation of habitats 

11.1 Loss and fragmentation of drainage line, riparian zone and dambo habitat HIGH- MODERATE- 

11.2 Loss of Mopane woodland habitat HIIGH- MODERATE- 

11.3 Loss of stunted woodlands and shrubland habitat MODERATE- MODERATE- 

11.4 Loss of Wooded Grasslands, Grasslands and Cultivated areas LOW- LOW- 

Issue 12: Loss of Faunal Diversity 

12.1 Loss of Amphibian Diversity MODERATE- LOW- 

12.2 Loss of Reptile Diversity MODERATE- MODERATE- 

12.3 Loss of Bird Diversity MODERATE- LOW- 
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ESTABLISHMENT / CONSTRUCTION PHASE 

Impact No Nature of Impact 
Significance 

Without mitigation With mitigation 

12.4 Loss of Mammal Diversity MODERATE- LOW- 

Issue 13 - Loss of Species of Special Concern (SSC) 

13.1 Loss of faunal species of special concern MODERATE- MODERATE- 

Issue 14: Disruption of Faunal Movements 

14.1 Disruption of faunal movement LOW- LOW- 

issue 15: Invasion of Alien Fauna 

15.1 Invasion of alien species LOW- LOW- 

Issue 16 Increased Fire Risk 

16.1 Faunal impact from increased fire risk MODERATE- LOW- 

Impacts on Surface and groundwater 

Issue 23: Soil erosion 

23.1 Sedimentation of water bodies from land clearance HIGH- MODERATE- 

23.2 Sedimentation of water bodies from the construction of estate infrastructure MODERATE- LOW- 

SOCIAL & ECONOMIC IMPACTS 

Issue 25: Reduced Access to Land 

25.1 Economic displacement of some productive machambas and structures HIGH-- MODERATE- 

25.2 Loss of local access routes HIGH- MODERATE- 

25.3 Increased Food Insecurity MPDERATE- MODERATE+ 

Issue 26: Reduced Access to Natural Resources 

26.1 Disruption and changes to livelihood patterns and the collection of wood, plants and other material HIGH- LOW- 

26.2 Increased competition over resources   MODERATE- LOW- 

Issue 27: Job Creation and the Stimulation of Economic Growth 

27.1 Employment opportunities and economic development     LOW+ HIGH+ 

27.2 Training opportunities and the expansion of the local skills base MODERATE+ HIGH+ 

27.3 Creation of small business opportunities MODERATE+ HIGH+ 
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ESTABLISHMENT / CONSTRUCTION PHASE 

Impact No Nature of Impact 
Significance 

Without mitigation With mitigation 

27.4 Community conflict due to differential benefits from the project MODERATE- LOW- 

27.5 Conflicts between local labour and expatriates MODERATE- LOW- 

27.6 Reduction in the availability of household farming labour MODERATE- LOW- 

27.7 Influx of temporary/permanent job-seekers    MODERATE- LOW- 

Issue 28: Disruption of Cultural Heritage 

28.1  Disturbance of graves and sacred sites HIGH- LOW- 

28.2 Altering villagers’ ‘sense of place’ LOW- LOW- 

Issue 29:Community Health, Safety and Security   

29.1 Increase in communicable- and vector-related diseases, including HIV/AIDs and STDs HIGH- MODERATE- 

29.2 Security Services Risks MODERATE- LOW- 

29.3 Fire risks MODERATE- LOW- 

29.4 Increased Consumption of Locally Brewed Alcohol MODERATE- LOW- 

TRAFFIC & TRANSPORT IMPACTS 

Issue 30: Generation of dust 

30.1 Generation of dust on site roads MODERATE- LOW- 

30.2 Generation of dust on public roads MODERATE- LOW- 

Issue 31: Risk of vehicle collisions and personal injury 

31.1 Safety on site roads MODERATE- LOW- 

31.2 Safety on public roads MODERATE- LOW- 

31.3 Abnormal loads NEGLIGIBLE NEGLIGIBLE 

Issue 32: Degradation of public roads 

32.1 Damage to roads by project-related traffic LOW- LOW- 

WASTE & BY-PRODUCT IMPACTS 

Issue 35: Management of non-process general and hazardous wastes 

35.1 Pollution of land and water 
General (non-hazardous) waste MODERATE- LOW- 

Hazardous waste VERY HIGH- MODERATE- 

35.2 Nuisance impact (odours, visual impact and attraction of pest and vermin) MODERATE- LOW- 
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ESTABLISHMENT / CONSTRUCTION PHASE 

Impact No Nature of Impact 
Significance 

Without mitigation With mitigation 

Issue 36: Disposal of sanitary wastewater and sewage sludge 

36.1 Pollution of soil and water MODERATE- LOW- 

36.2 Health impacts to employees and communities HIGH- LOW- 

36.3 Nuisance impacts (odour and flies) MODERATE- LOW- 

 
 
 

OPERATIONAL PHASE 

Impact Study 
Impact No 

Nature of Impact 
Significance 

Without mitigation With mitigation 

BIOPHYSICAL IMPACTS 

Impacts on Vegetation and Flora 

Issue 7: Loss of plant communities 

7.1 Loss of intact plant communities as a direct result of displacement of agriculture and communities MODERATE- LOW- 

7.2 Edge effect pressure on ecosystems MODERATE- LOW- 

Issue 8: Alien invasive plant species 

8.1 Invasion of alien species HIGH- LOW- 

Issue 9: Effects of monoculture cultivation 

9.1 Increased risk of plant diseases, disease vectors (insects), and reduction of overall biodiversity. MODERATE- LOW- 

Issue 10 Changes in soil characteristics and land form 

10.1 Changes to soil characteristics from the use of inorganic chemicals HIGH- MODERATE- 

10.2 Adjustment of the physical environment during the bulk earthworks for land preparation. HIGH- MODERATE- 

Impacts on terrestrial fauna 

Issue 17: Loss and fragmentation of habitats 
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OPERATIONAL PHASE 

Impact Study 
Impact No 

Nature of Impact 
Significance 

Without mitigation With mitigation 

17.1 Loss and fragmentation of drainage line, riparian zone and dambo habitat HIGH- MODERATE- 

17.2 Loss of Mopane woodland habitat HIIGH- MODERATE- 

17.3 Loss of stunted woodlands and shrubland habitat MODERATE- MODERATE- 

17.4 Loss of Wooded Grasslands, Grasslands and Cultivated areas LOW- LOW- 

Issue 18: Loss of Faunal Diversity 

18.1 Loss of Amphibian Diversity MODERATE- LOW- 

18.2 Loss of Reptile Diversity MODERATE- MODERATE- 

18.3 Loss of Bird Diversity MODERATE- LOW- 

18.4 Loss of Mammal Diversity MODERATE- LOW- 

Issue 19 - Loss of Species of Special Concern (SSC) 

19.1 Loss of faunal species of special concern MODERATE- MODERATE- 

Issue 20: Disruption of Faunal Movements 

20.1 Disruption of faunal movement LOW- LOW- 

issue 21: Invasion of Alien Fauna 

21.1 Invasion of alien species LOW- LOW- 

Issue 22: Increased Fire Risk 

22.1 Faunal impact from increased fire risk MODERATE- LOW- 

Impacts on Surface and groundwater 

Issue 24: Aquatic ecological functioning 

24.1 Disruption of the ecological functioning of water bodies HIGH- LOW- 

24.2 Extraction of water from the Zambezi River LOW- LOW- 

24.3 Pollution of the aquatic environment and water resources by solid materials MODERATE- LOW- 

SOCIAL & ECONOMIC IMPACTS 
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OPERATIONAL PHASE 

Impact Study 
Impact No 

Nature of Impact 
Significance 

Without mitigation With mitigation 

Issue 25: Reduced Access to Land 

25.1 Economic displacement of some productive machambas and structures MODERATE- LOW- 

25.2 Loss of local access routes MODERATE- LOW- 

25.3 Increased Food Insecurity LOW- MODERATE+ 

issue 26: Reduced Access to Natural Resources 

26.1 Disruption and changes to livelihood patterns and the collection of wood, plants and other material MODERATE- LOW- 

26.2 Increased competition over resources   MODERATE- LOW- 

Issue 27: Job Creation and the Stimulation of Economic Growth 

27.1 Employment opportunities and economic development     MODERATE+ HIGH+ 

27.2 Training opportunities and the expansion of the local skills base MODERATE+ HIGH+ 

27.3 Creation of small business opportunities MODERATE+ HIGH+ 

27.4 Community conflict due to differential benefits from the project MODERATE- LOW- 

27.5 Conflicts between local labour and expatriates MODERATE- LOW- 

27.6 Reduction in the availability of household farming labour MODERATE- LOW- 

27.7 Influx of temporary/permanent job-seekers    MODERATE- LOW- 

Issue 28: Disruption of Cultural Heritage 

28.1  Disturbance of graves and sacred sites LOW- LOW- 

28.2 Altering villagers’ ‘sense of place’ LOW- LOW- 

Issue 29:Community Health, Safety and Security   

29.1 Increase in communicable- and vector-related diseases, including HIV/AIDs and STDs HIGH- MODERATE- 

29.2 Security Services Risks MODERATE- LOW- 

29.3 Fire risks HIGH- LOW- 

29.4 Increased Consumption of Locally Brewed Alcohol MODERATE- LOW- 

TRAFFIC & TRANSPORT IMPACTS 

Issue 30: Generation of dust 

30.1 Generation of dust on site roads MODERATE- LOW- 

30.2 Generation of dust on public roads MODERATE- LOW- 

Issue 31: Risk of vehicle collisions and personal injury 
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OPERATIONAL PHASE 

Impact Study 
Impact No 

Nature of Impact 
Significance 

Without mitigation With mitigation 

31.1 Safety on site roads MODERATE- LOW- 

31.2 Safety on public roads MODERATE- LOW- 

Issue 32: Degradation of public roads 

32.1 Damage to roads by project-related traffic MODERATE-- LOW- 

WASTE & BY-PRODUCT IMPACTS 

Issue 33: Management of solid and liquid process wastes 

33.1 Pollution of water resources MODERATE- LOW- 

Issue 34: Use of compost product as organic fertilizer 

34.1 Reduced application of synthetic fertilizer LOW+ HIGH+ 

Issue 35: Management of non-process general and hazardous wastes 

35.1 Pollution of land and water 
General(non-hazardous waste MODERATE- LOW- 

Hazardous waste VERY HIGH- MODERATE- 

35.2 Nuisance impact (odours, visual impact and attraction of pests and vermin) MODERATE- LOW- 

Issue 36: Disposal of sanitary wastewater and sewage sludge 

36.1 Pollution of soil and water MODERATE- LOW- 

36.2 Health impacts to employees and communities HIGH- LOW- 

36.3 Nuisance impacts (odour and flies) MODERATE- LOW- 

Issue: Air Quality Impacts on human health and well-being (normal operation – burning bagasse)) 

 PM10 and PM2.5 HIGH- MODERATE / LOW - 

 SO2 MODERATE / LOW - MODERATE / LOW - 

 NO2 MODERATE - MODERATE - 

 CO, POM, PAHs, Dioxins & Furans MODERATE / LOW - MODERATE / LOW - 

Issue: Air Quality Impacts on human health and well-being (start-up – burning fuel oil) 

 PM10 and PM2.5 MODERATE / LOW - MODERATE / LOW - 

 SO2 MODERATE - MODERATE - 

 NO2 MODERATE / LOW - MODERATE / LOW - 

 CO, POM, PAHs, Dioxins & Furans MODERATE / LOW - MODERATE / LOW - 
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1 INTRODUCTION 
 

1.1 Project Rationale  
 
The proposed project is for the establishment, installation, operation and maintenance of an 
irrigation infrastructure initiative in the District of Chemba, Sofala Province, Mozambique. The 
project will be funded through a grant contract between the Governments of the Netherlands and 
Mozambique, represented by the Zambezi Valley Development Agency and Agency NL 
respectively. 
 
The project will be established on the western outskirts of the town of Chemba, approximately 
35km north of Vila da Sena, on the western side of the Zambezi River in the extreme north of 
Sofala Province of Mozambique (Figure 1.1). 
 
Chemba is one of the poorest districts in Mozambique - a country already scoring in the bottom 10 
of the Human Development Index. The area has a harsh hot and relatively dry climate, with low or 
no rainfall during the dry season and unpredictable rainfall during the wet season, that only allows 
for drought-resistant crops and extensive livestock keeping. The livelihoods of the families in the 
area are based on dry-land subsistence farming, mainly maize and sorghum, all with very low 
yields. As a result malnutrition and food security are serious concerns for nearly every family living 
in the area. 
 
The widespread poverty and vulnerability of most households’ livelihoods in Chemba is, as noted 
above, intrinsically linked to the adverse climatic conditions, coupled with the absence of any 
significant infrastructure, employment or real socio-economic opportunities.  
 
As it is the harsh climate found in Chemba which is main determining constraint on the livelihoods 
of the people in the area, the project therefore centres on irrigation infrastructure development, 
which will enable the local communities to improve their income potential through better agricultural 
production, and which will go some way to reducing malnutrition and food security concerns. The 
project objective is to irrigate initially around 2 100ha of organic sugarcane as well as 50ha of 
vegetables and food crops. 
 
From an agricultural perspective, this area of Mozambique is highly suitable for sugarcane 
production due to the rich alluvial soil which, with suitable irrigation and compost application, is 
potentially capable of yielding in excess of 100 tonnes cane/ha of sugarcane. The high fertility of 
the soils in this region also significantly reduces the need for artificial fertiliser and rectification of 
the soil. The soils are therefore suitable for organic farming practices. 
 
The project will therefore concentrate on the production of organic sugarcane for the European 
market. The majority of the sugarcane will be produced on commercial farming land with the rest 
being grown on land owned by local farming cooperatives comprised of local residents. The 
sugarcane produced by the cooperatives will be sold to the commercial sugarcane producer, 
EcoFarm Mozambique Lda. 
 
In summary, the proposed development will have the dual benefits of enhanced food security and 
much-needed local economic development.  
 

1.2 Project Overview 
 
The project is designed as a combination of pivot and drag-line irrigation infrastructure with the aim 
of establishing a large-scale sugarcane plantation capable of producing between 200 000 and 
300 000 tonnes of organic sugarcane per year for the European market. 
 
The project will be led by a consortium of project management and business development 
coaching companies, who will ensure that the infrastructure is properly designed, constructed and 
operated, and that the productive entities involved in the project develop sufficient capacity to 
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manage and use it. 
 

 

Figure 1.1: Location of the proposed EcoFarm plantation near Chemba, Sofala Province, 
Mozambique 
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The project will involve five productive entities; 

 A utility company that owns, operates, maintains and leases out the irrigation infrastructure. 

 Two agricultural cooperatives - Lambane COCO and Chapo COCO - comprising 
smallholder farmers from the local communities. 

 A third cooperative comprising 15 well-trained, agriculturally qualified and committed re-
migrating youths. 

 A commercial sugarcane production company, EcoFarm Moçambique Lda, which will 
produce organic sugarcane and assist the cooperative farmers with technical expertise and 
equipment, and will purchase the produce grown by the three cooperatives. 

 
In addition to the production of sugarcane the EcoFarm estate will also manage a herd of UP TO 
5 000 cattle, whose manure and urine will be collected daily for the production of compost. This 
compost will be mixed with waste sugarcane product from the on-site sugar mill, and used as 
organic fertiliser on the sugarcane plantations. 
 
The project will also include the construction and operation of an on-site sugar mill, situated in the 
spaces between circular irrigation pivots on the northern boundary of EcoFarm1, on a site about 5 
hectares in extent. The mill will have an ultimate capacity to process 2 000 tonnes of sugar cane a 
day (tcd). Development will be in phases as the plantation is progressively established, with the 
first phase having capacity of 400 tcd. The sugar mill complex will include a captive (dedicated on-
site) cogeneration plant that will produce sufficient electrical power to service the mill equipment, 
and electrically powered irrigation equipment. 
 
The sugar cane will be processed in the on-site sugar mill, and the organic sugar product will be 
transported to Beira for export to the European markets. 
 

1.3 The Project Proponent 
 
EcoFarm Mozambique Lda. 
Av. Eduardo Mondlane No 1723, Ponta Gea, Beira, Sofala, Mozambique  
Telephone: +258 842000201 / +258 23 970078 
Email: rademanjvr@gmail.com 
 

1.4 The Consultant 
 

The environmental and social impact assessment (ESIA) is being conducted in accordance with 
the requirements of the environmental laws of Mozambique, as well as the Performance Standards 
on Environmental and Social Sustainability published by the International Finance Corporation 
(IFC) The environmental and social consultant for the project is: 

Coastal & Environmental Services Mozambique, Limitada 

Physical address: Rua da Frente de Libertação de Moçambique, N°324 Maputo. 
Telephone:  +258 21 243 500 
Fax:   +258 21 243 550 

In conjunction with: 

Coastal and Environmental Services (CES) Pty Ltd 
67 African Street,  
P.O. Box 934, Grahamstown, 6139, South Africa. 
Telephone: +27 46 622 2364 
Fax: +27 46 622 6564 
Website: www.cesnet.co.za 
Email: info@cesnet.co.za  
 

  

mailto:info@cesnet.co.za
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1.5 Expertise of the Project Team 
 
Dr. Kevin Whittington-Jones – Co-Team Leader and Reviewer 
Kevin holds a PhD in Environmental Biotechnology and an MSc in Zoology (marine ecology) and is 
a Director at CES. He is registered as a Professional Natural Scientist and as an auditor with the 
Roundtable on Sustainable Biomaterials. His professional interests include environmental business 
risk, management systems, waste management and climate change. Prior to joining CES he held 
various academic posts at Rhodes University, including that of Senior Lecturer at the Rhodes 
Investec Business School.  In addition to general environmental consulting work, Kevin has been 
responsible for the production of numerous Waste Management specialist studies for large 
international ESIAs. These include studies for 3 large heavy mineral mining projects (Egypt, 
Malawi and Madagascar), the First Quantum Trident copper mines (Zambia), the Exxaro and 
Kalagadi manganese smelters (South Africa), the Rabai power station (Kenya), 3 large agro-
industrial (bio-ethanol and palm oil) projects (Sierra Leone, Liberia and Mozambique) and a 
forestry & bioenergy plant (Ghana). He has also managed a number of ESIAs including that for the 
Grown Energy bio-ethanol agro-industrial development close to the proposed EcoFarm 
development.  
 
Mr Bill Rowlston – Co-Team Leader and Reviewer 
Bill holds a First Class Honours degree in civil engineering from the University of Salford, England 
(1971), after which he worked for 11 years for engineering consultants in England. He worked for 
25 years for the South African Department of Water Affairs and Forestry, where he contributed to 
the development of the National Water Policy and the National Water Act, and compiled and edited 
the National Water Resource Strategy, First Edition (2004), much of which he wrote. Bill joined 
CES as a Director in 2007. He has worked as project manager on a number of large ESIAs and 
ESHIAs in South Africa and in other African countries, and has undertaken environmental and 
social due diligence studies, compliance reviews and audits to international standards for a range 
of proposed and operational projects. He has also prepared specialist reports on water resources, 
and has compiled traffic impact assessments for industrial, agri-industrial and mining projects, 
including a manganese smelter and an agri-industrial development in South Africa’s Eastern Cape 
Province, an iron ore mine in Mozambique, forestry and agri-industrial projects in Mozambique, 
and a bulk water main in Kwa-Zulu Natal, South Africa. 
 
Mr Michael Bailey – Project manager, report writing (Ecology and Biodiversity) 
Michael holds an MSc in Quantitative Conservation Biology from the University of the 
Witwatersrand, and a BSc in Biology and Ecology from the University of Ulster, and is a Principle 
Environmental Consultant at CES in Grahamstown. He is a member of the Chartered Institute of 
Ecology and Environmental Management (CIEEW). His professional interests include ecological 
and wildlife conservation, wildlife population surveys and monitoring, ecological planning and 
mitigation, and specialist report writing for EHSIA projects with a particular interest and expertise in 
bird and mammal populations. Prior to joining CES he was an ecological consultant in the UK and 
Ireland responsible for managing the ecological aspects of mining and renewable energy projects 
for private development clients and Government departments. Michael has been involved in 
designing and conducting various research projects which range from field-based bird and 
mammal surveys and monitoring programs to laboratory-based genetic research initiatives. In the 
last seven years Michael has had experience in managing major development projects in various 
African countries including, South Africa, Zambia, Mozambique, Liberia, Botswana, Uganda and 
Zimbabwe, as well the UK and Ireland. 
 
Mr Jan Anton Hough - Report writing (Social Impact Assessment) 
Mr Hough is a social scientist in the company, in which capacity he conducts and implements 
social baseline studies, SIAs, Social Management Plans and RAPs. His academic qualifications 
and accomplishments include an MA (Sociology) obtained from the University of Stellenbosch in 
SA, and two published ISI-listed academic publications, accompanied by another forthcoming 
manuscripts currently being reviewed in an academic journal. He gained experience prior to his 
work at CES as a social scientist in the mining and community development sectors, but also the 
socio-economic assessment fields; the latter for which he has published web-based articles on 
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socio-environmental concerns in Africa. 
 
Dr Eric E Igbinigie- Report writing (Waste and By-products) 
Eric is a Senior Environmental Consultant and a registered Professional Natural Scientist 
(Pr.Sci.Nat.). Eric holds a PhD in Environmental Biotechnology and his professional interest is in 
Sustainable Integrated Environmental Management with a keen interest in Waste & wastewater 
specialist assessment, Environmental due diligence, Contamination assessment and remediation, 
and Environmental & Social management compliance audits. Eric has successfully conducted 
several related local and international environmental projects across Africa in compliance with the 
requirement of multinational lenders such as the IFC, SWEDFUND, DEG and AfDB, where he 
served as both specialist consultant and project manager. Before joining CES Eric served as a 
Senior Research Scientist at the Institute for Environmental Biotechnology, Rhodes University 
conducting postgraduate lectures and led a research group tasked with the successful 
beneficiation of coal spoils facilitating the re-vegetation of coal mine dump sites evident in Witbank, 
South Africa.  
 
Ms Tarryn Martin - Report writing (Specialist Vegetation Assessment) 
Tarryn holds a BSc (Botany and Zoology), a BSc (Hons) in African Vertebrate Biodiversity and an 
MSc with distinction in Botany from Rhodes University. Tarryn’s Master’s thesis examined the 
impact of fire on the recovery of C3 and C4 Panicoid and non-Panicoid grasses within the context 
of climate change for which she won the Junior Captain Scott-Medal (Plant Science) for producing 
the top MSc of 2010 from the South African Academy of Science and Art as well as an Award for 
Outstanding Academic Achievement in Range and Forage Science from the Grassland Society of 
Southern Africa. She conducts vegetation assessments including vegetation and sensitivity 
mapping to guide developments and thereby minimise their impacts on sensitive vegetation. Tarryn 
has conducted a number of vegetation and impact assessments in Mozambique (to IFC standards) 
which include the Lurio Forestry Project in Nampula, the Syrah Graphite Mine in Cabo del Gado 
and the Baobab Iron Ore Mine in Tete, Mozambique. Tarryn has also co-designed and 
implemented the Terrestrial Monitoring Program for Kenmare, MOMA, a heavy minerals mine in 
Mozambique. This monitoring program includes an assessment of forest health.  
 
Dr Cherie-Lynn Mack- Report writing (Surface and Ground Water Quality) 
Dr Cherie-Lynn Mack holds PhD and MSc (with distinction) degrees in Environmental 
Biotechnology, with a BSc degree in Microbiology and Biochemistry.  She has postgraduate 
research experience in industrial and domestic wastewater treatment technologies, with particular 
emphasis on the coal and platinum mining industries.  Her interests lie in the water sector, with 
experience in ecological reserve determination and water quality monitoring and analysis projects.  
She is currently employed in the East London office of CES as a principle environmental 
consultant.  
 
Mr Roy de Kock – Report writing (Natural Resources and Land Use) 
Roy is a Senior Consultant holding 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 has been working for CES 
since 2010, and 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, Mozambique and Malawi. 
 
Mr Thomas King – Report writing (Infrastructure and Transport) 
Thomas holds a BSc degree with specialisation in Zoology from the University of Pretoria and an 
Honours degree in Biodiversity and Conservation from Rhodes University. As part of his Honours 
degree, Thomas was trained in Geographical Information Systems (GIS) and Community Based 
Natural Resource Management (CBNRM) in addition to the required biological sciences courses. 
His honours thesis investigated the rate at which Subtropical Thicket recovers naturally after heavy 
grazing by ostriches (Struthio camelus). At CES he has been involved in EIAs for numerous wind 
energy developments, a chicken rearing facility, numerous mining developments and has fulfilled 
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the role of Environmental Control Officer (ECO) at the Kenmare Heavy Minerals mine in northern 
Mozambique. Thomas is primarily responsible for GIS related work at CES. 
 
Ms Carina Saranga– Public Participation Process facilitation, Compilation of Reports 
Carina Saranga holds a Bachelor’s degree in Law, with specialization in Public Law (2011), from 
the University of São Tomás, in Mozambique. She is presently concluding her degree research 
project on the topic: “Complexity of the resettlement process in Mozambique”. Carina joined CES 
in 2013 where she is involved in the preparation and coordination of the public participation 
process, as well as doing field research for a resettlement process. Prior to that, she worked as a 
public participation assistant, where she liaised with the various interested parties so as to ensure 
their participation at the public meetings. 
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2 LEGAL FRAMEWORK 
 

2.1 The Environmental Impact Assessment Process in Mozambique 
 
The Mozambican EIA Regulations (Article 3) defines three project categories and these in turn 
define the level of environmental assessment required. The project being considered here is a 
Category A (Annexure I) project and is subject to a full EIA as defined by the Regulation, due to its 
nature, scale and location. 
 
The Public Participation Process is compulsory for all Category A Projects. Article 14 of the EIA 
Regulations defines the Public Participation Process as an activity that involves public hearings 
and consultation. The Public Participation Process implies delivery of information regarding 
projects to all directly and indirectly interested and affected parties, responding to public requests 
for explanations on the project, and the formulation of project related opinions and suggestions 
from the interested and affected parties. 
 
Public participation provides an opportunity for stakeholders to learn more about the proposed 
project and provide their opinions. These need to be incorporated into the EIA process and should 
be used to guide further phases of the assessment and help mitigate potential conflict situations 
early on in the planning process. 
 
There are effectively six main steps in the EIA process: 

Step 1: Pre-Evaluation (Application and Screening) of activities against Annexures I, II and III 
as defined in Article 3 of the Act in order to determine which process is to be undertaken, and 
completion of a Preliminary Environmental Information Form - the AIA Form - before the EIA 
process is started. 
 
The AIA form was submitted to MICOA on 15th February 2013, and the AIA categorisation 
confirmation letter was received from MICOA on 8thMarch 2013, a copy is provided in Appendix A. 
 
Step 2: Environmental Pre-feasibility Scoping Study and Terms of Reference 
An Environmental Pre-feasibility Scoping Study (EPDA) is obligatory for all Annexure I and II 
activities as defined by Article 10 of the EIA Regulations, to determine if there are any fatal flaws or 
environmental risks associated with the implementation of the activity, define the scope of the EIA 
process and develop a Terms of Reference (ToR) for the assessment should no fatal flaws be 
identified. 
 
The ToRs required for this project describe the: 

 Identity of the applicant 

 EIA assessment team 

 EIA methodology 

 Specialist studies to be undertaken 

 Viable alternatives, and; 

 Description of the public participation process. 
 
Step 3: Authority Review of the Environmental Pre-feasibility Scoping Study and Terms of 
Reference 
During the review period the authority may request additional information, and should provide 
comment and recommendations in terms of the EIA study within 30 days of receiving the report. 
 
The EPDA and ToR report were submitted to MICOA for review on 12th December 2013 (see 
Appendix A2), and approved on 29th January 2014. A copy of the approval is provided in Appendix 
A3. 
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Step 4: The Public Participation Process 
The Public Participation Process (PPP) involves consultation with the wider public. The process 
facilitates the dissemination of information about the project and allows identification of indirectly 
and directly Interested and Affected Parties (I&APs), to be engaged throughout the various phases 
of the project development. 
 
The project proponent is required to undertake the PPP throughout the ESIA process. This 
includes providing sufficient advertising and allowing the opportunity for I&APs to participate in 
public meetings. The PPP is undertaken based on any directives given by the relevant authority 
and the results of the process will be summarised in a final report. 
 
Step 5: Environmental Impact Study and Environmental Management Programme (EMP)  
The EIA process is the responsibility of the proponent and the EIA team, and must be undertaken 
in line with the Terms of Reference set out in the EPDA. The study is summarised in an 
Environmental Impact Report (EIR).  
 
In order to address the issues raised during the EPDA process the EIA includes specialist studies 
to provide a detailed and thorough examination of key environmental and social impacts. Once 
completed, these findings are summarised in the ESIAR, and the full reports are provided as a 
Specialist Study Volume. 
 
All specialist studies must include specific recommendations aimed at avoiding, or where this is not 
possible, reducing negative impacts and maximizing positive impacts during the construction, 
operation and decommissioning phases of the proposed development. These recommendations 
are synthesized into an Environmental Management Programme (EMPr). (In order to be consistent 
with the requirements of the IFC, this document will be referred to hereafter as the Environmental 
and Social Management Programme (ESMPr).) 
 
Step 6: Authority Review of the Environmental Impact Report and Environmental 
Management Programme 
The Environmental Impact Report, Specialist Studies Volume and Environmental Management 
Programme must be presented to MICOA for review. The review should be undertaken within 45 
days of receiving the final reports. Upon completion of the review, MICOA provides a final Record 
of Decision. Based on Article 19 of the EIA regulations this may be one of the following: 

 A positive Record of Decision approving the project; or 

 Total rejection of the activity based on the outcomes of the reports and the final 
environmental impact statement; or 

 Partial rejection of the activity based on the outcomes of the reports and the final 
environmental impact statement 

 
In granting an environmental licence the relevant authority may attach conditions of approval that 
are legally binding on the proponent. Furthermore the authority may request changes to the project 
scope or additional EIA studies. 
 

2.2 Applicable Mozambican Legislation 
 
A summary of the national legislation applicable to the project is provided below in Table 2.1 
below. It should be noted that the list provided below is not exhaustive, and has been restricted to 
documents that have direct relevance to either the environment and/or communities/social issues. 
Details and applicability of the most relevant instruments are presented after the table. 
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Table 2.1: List of applicable legislation 

LEGISLATION DATE OF ENACTMENT 

NATIONAL LEGISLATION 

Constitution of the Republic of Mozambique 2004 

INDUSTRIAL LICENSING AND LABOUR LAW 

General Investment Act Law 3/1993 of June 24th 

Industrial Licensing Regulations Decree 39/2003 of November 26th 

Industry and Trade Inspection Regulations  Decree 199/2004 of November 24th 

Labour Act Law no. 23/2007 of August 1st 

ENVIRONMENTAL FRAMEWORK LAW, EIA, INSPECTIONS and AUDITS 

Environment Act 
Law 20/1997 of October 1

st
 (As amended by 

the Decree 42/2008) 

Environmental Impact Assessment Regulation  Decree 76/1998 

Environmental Impact Assessment Regulations 
Decree 45/2004 of September 29th (As 
amended by Decree 42/2008 of 
November 4th) 

Addenda to the EIA Process Regulations no. 45/2004 
Ministerial Diploma 198/2005 of 
September 28th 

General Directive for EIA Ministerial Diploma 129/2006 of July 19th 

General Directive for the Public Participation Process in the EIA 
process 

Ministerial Diploma 130/2006 of July 19th 

Amendments of sections 5, 15, 18, 20, 21, 24, 25 and 28 of the 
Regulations for the EIA Process Decree 45/2004 

Decree 42/2008 of November 4
th
 (As 

amended by the Decree 42/2008) 

Regulations for Environmental Inspections  Ministerial Decree 11/2006 of June 15th 

Environmental Audit Process Ministerial Decree 32/2003 of August 12th 

Extracts from the Penal Code 16 September 1886 

Norms of application of fines and other sanctions prescribed in 
the Environmental legislation 

Ministerial Diploma 1/2006 of January 4th 

Law on Crimes against the Environment  Ministerial Diploma of 2006/7 

Amendments of articles 23 and 24 and annexes I and IV, 
referred to in article 7 and No 3 of article 16 of the Regulation 
on Environmental Quality Standards and Effluents’ Emissions 
approved by Decree 18/2004 of 2 June and approves Annexes 
1A and 1B. 

Decree 67/2010 of 31
st
 December 

Protection of the Mozambican Cultural Heritage Decree 10/1988 

Regulation on the Protection of the Archaeological Heritage,  Decree 27/97 of July 20th. 

Archaeological Heritage  Decree 27/1994 

WASTE 

Waste Management Regulations Ministerial Decree 13/2006 of June 15th 

Regulation on Environmental Quality and Effluents Emission 
Standards 

Decree 18/2004 of June 2
nd

 (As amended by 
Decree 67/2010) 

WATER RESOURCES 

Water Act Law 16/1991 of August 3rd 

Water License and Concessions Regulations Decree 43/2007 of October 30th 

Water Policy Decree 46/2007 of August 21th 

  

BIODIVERSITY AND WILDLIFE 

Wildlife and Forestry Act Law 10/1999 of July 7th 

Wildlife and Forestry Regulations Decree No. 12/2002 of March 25th 

National Strategy and Action Plan for the Conservation of 
Biological Diversity 

Adopted by the 18th Ordinary Session of 
the Council of Ministers on July 22, 2003 

Regulation of Animal Health  Decree No 26/2009 of August 17th 

RESETTLEMENT AND LAND  
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LEGISLATION DATE OF ENACTMENT 

Land Act Law19/1997 of October 1st 

Land Act Regulations` 
Decree 66/1998 December 8th (Amended 
by Decree 1/2003 of February 18th) 

Land Planning Act Article 20 Law 19/2007 of 18th July  

Land Planning Regulations Decree 23/2008 July 1st 

Regulations for expropriation associated with Territorial 
Planning -  

Ministerial Diploma 181/2010, of June 18 

Regulation of the Resettlement Process Resulting from 
Economic Activities 

Decree 31/2012 of August 8th 

 
The management of water resources in Mozambique is covered by the National Water Policy 
(recently revised) and Water Law (Law No. 16/91). The Regional Water Administrations (ARAs), 
which are organised in terms of river basins, are the institutions responsible for managing the 
country’s water resources. The Zambeze regional water administration (ARA Zambeze) is 
responsible for water resource issues at Chemba. Their headquarters are in Tete with a branch 
office in Caia. 
 
The Zambezi River will be the primary water source for the proposed development. Minimum water 
flows in the Zambezi are about 1 600m3/sec. The maximum water requirement of the proposed 
EcoFarm development as described in this document is 2m3/sec, which is less than 0.125% of the 
minimum flow rate in the river. Abstraction of water from the Zambezi River for the project is not 
expected to impact on the river’s ecological flow requirements, or any potential water users further 
downstream. 
 
The Water Law (Law 16/91 of 3 August) defines user-pays and polluter-pays principles as the 
basis for water resources management and the regime for water concession and licences. These 
factors are based on environmental sustainability principles. 
 
According to the Water Law water uses are classified as common use and private use. Common 
use aims at meeting the domestic, personal and family water needs, including drinking water for 
cattle and small scale irrigation. According to the law the common use is free and exempted from 
licence or concession.  Private use is given by concession or through law its use may be carried 
out under: 

a) Rights granted under law i.e. holders of land (DUAT-holders) can use water sources on 
their land without a licence if such water use is for domestic or agricultural use, unless the 
volume to be utilized is such that a licence or concession is required (Article 23); 

b) Licensed rights; or 
c) Water rights concession (Article 21). 

 
A water use licence or concession may be granted to any natural or legal person, public or private, 
national or foreign if they have legal authority to be in Mozambique, and if the water use will not 
damage the environmental and ecological equilibrium. Licensing and concessions are regulated 
under the Water Law. A water use licence will be required for this project and will be applied for 
from the Regional Water Administration (ARA-Zambeze) once an environmental licence has been 
issued. In addition, it will be necessary to develop all water-related plans for the project (Riparian 
Zone Management Plan, Stormwater Management Plan and Surface and Groundwater Monitoring 
Plan) in close cooperation with ARA-Zambeze. 
 
An Environmental Impact Assessment (EIA) is also required by the Water Law (Law 16/91 of 
August 3) which, in paragraph 2 of Article 7 states that the waterworks cannot be adopted without 
prior analysis of its effects and social, economic and environmental impacts, this being imputed to 
the owners of major works. The Water Law (Law 16/91 of August 3) and the Water Policy (46/2007 
of August 21) advocate the right to drinking water to the people, and singular or legal persons 
responsible for providing water for consumption must ensure that facilities used and the water 
supplied comply with the requirements set by Ministerial Diploma, in this case Ministerial Decree 
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No. 180/2004. 
 
The Environment Act (Law No. 20/97 of 1 October) states that all public and private activities 
with the potential to influence the environmental components must be preceded by an 
Environmental Impact Assessment (EIA) with view to obtaining an Environmental Licence (LA) 
issued by the authority responsible for environmental licensing of various activities which is the 
Ministry for Coordination of Environmental Affairs (MICOA) through the National Directorate for 
Environmental Impact Assessment (DNAIA). This Law is based in particular on the precautionary 
principle that focuses on preventing the occurrence of significant or irreversible negative 
environmental impacts, regardless of the existence of scientific certainty about the occurrence of 
such impacts on the environment. The Environmental Act defines the process of environmental 
impact assessment as a prevention tool for environmental management of projects and supports 
the Government of Mozambique in decision making regarding the allocation of environmental 
permits for project development. The environmental licence precedes any other legal license 
required. 
 
The Environment Impact Assessment Process is regulated by Decree No. 45/2004 of 
September 29 which recently (November 2008) has been updated in some of its provisions 
through the Decree No. 42/2008 of 4 November. The EIA process is complemented by the General 
Directive for Environmental Impact Studies (Ministerial Diploma n º 129/2006 of July 19). The 
General Directive for Environmental Impact Studies (Ministerial Decree 129/2006 of 19 July and 
the Ministerial Decree no. 130/2006, of July 9), sets out principles for a public participation process 
during a process of Environmental Impact Assessment, including the principles of accessibility, 
inclusion, representation, functionality, negotiation and accountability form the legal basis for the 
preparation of the Environmental Impact study (EIS). The need for Stakeholders Engagement is 
further reinforced by the new Regulations on Resettlement Process resulting from Economic 
Activities as per the Decree 31/2012, of 8 August. The Article 13 of this Regulation points out to the 
need to ensure Public Participation throughout the entire process of elaboration and 
implementation of Resettlement Action Plans for Projects. 
 
Environmental Audit and Environmental Inspection are regulated, respectively, by Decree No. 
32/2003 of August 20 and No. 11/2006 of July 15. The Regulation on Environmental Audit Process 
(Decree No. 32/2003 of August 20) indicates that any public or private activity can be subjected to 
public environmental audits (held by MICOA) or private (internal). The audited entity shall provide 
to the auditors full access to the sites to be audited, as well as all information requested. 
Meanwhile, the Regulation on Environmental Inspections (Decree No. 11/2006 of July 15) governs 
the legal mechanisms for inspection of public and private activities, which directly or indirectly are 
likely to cause negative environmental impacts. This law aims to regulate the activity of 
supervision, control and surveillance of compliance with environmental protection at national level. 
 
The Land Planning Act (Law 19/2007 of July 18) creates a legal framework of planning and 
materializes through Land Planning instruments, Land Planning Policy (LPP). The Act defines the 
mechanisms for preparation, approval, implementation, monitoring and supervision of land use 
plans, as well as the responsibilities associated. This law applies to the entire national territory and, 
for purposes of planning, regulating relations between different levels of public administration, its 
relations with other public and private individuals, representatives of different economic, social and 
cultural interests, including local communities. 
 
Regulations of the Land Planning Act (Decree no. 23/2008) set out measures and regulatory 
procedures to ensure the occupation and rational and sustainable use of natural resources, 
appreciation of the diverse potential of each region, the infrastructure, urban systems and 
promoting national cohesion and population safety. 
 
The Forestry and Wildlife Law (Law no. 10/99) of July 7 and the respective Regulations (No. 
11/2003 of March 25) defines as protected areas the territorial areas representing the national 
natural heritage, to the conservation of biodiversity and fragile ecosystems or animal or plant 
species and protected areas classified as national parks, national reserves and areas of use and 
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historical and cultural value. The demarcation of buffer zones is mandatorily registered in the 
National Land Cadastre.   
 
Regulation of Animal Health (Decree No 26/2009 of August 17) establishes standards for the 
epidemiological surveillance and control of animal diseases in Mozambique. 
The objectives of this regulation are: Protect public health, protect the domestic market and export 
of animals, animal products and others that may be affected directly or indirectly by animal 
diseases. The regulation also provides the basis for carrying out disease surveillance, control and 
eradication of diseases of great economic importance and / or public health; serve as a basis for 
compensation for losses caused by animal disease; serve as a basis for compliance with the 
conditions of animal welfare. 
 
The Regulations on Environmental Quality and Effluents Emission Standards (Decree 
18/2004 of 2 June) establishes environmental quality and emission effluents standards in order to 
ensure effective control and monitoring of the quality of the environment in terms of the provisions 
of Article 10 of the 1997 Framework Environmental Law. This Regulation aims to control and 
maintain admissible levels of concentration of pollutants in the environmental components. Article 
3 states that the provisions of this Regulation are applicable to all public and private activities that 
may directly or indirectly influence the environmental components. Jurisdictional responsibility for 
enforcing the Regulation lies with MICOA (Article 4).  
 
Decree No. 67/2010 amending the Regulation on Environmental Quality and Effluents’ 
Emissions. This Decree amends articles 23 and 24 and Annexes I and V of the Regulation on 
Environmental Quality and Effluents’ Emissions (Decree No. 18/2004), related to taxes for special 
authorizations and new fines and sanctions for illegal activities. Annexes IA and IB deal with new 
standards of air quality, atmosphere polluting agents and parameters for carcinogenic Inorganic 
and Organic agents. Annex V lists potentially harmful chemical substances. 
 
The National Strategy and Action Plan for the Conservation of Biological Diversity for 
Mozambique formulated by MICOA were passed by the Council of Ministers in August 2003. The 
overall goal of the National Strategy and Action Plan is summarized by the following statement: 
“The conservation of biological diversity and the maintenance of the ecological systems and 
processes taking into account the need for sustainable development and a fair and equitable 
distribution of the benefits arising from the use of biological diversity”.  
 
The Cultural Heritage Act (Law No. 10/88 of December 22) was formulated to legally protect the 
tangible and intangible cultural heritage of Mozambique. For the purposes of the Act, Cultural 
Heritage is defined as "the set of tangible and intangible assets created or integrated by the 
Mozambican people throughout history, with relevance to the definition of Mozambican cultural 
identity." The cultural properties include: monuments, groups of buildings with historical 
significance, artistic or scientific work places or sites (with archaeological, historical, aesthetic, 
ethnological or anthropological) and natural (physical and biological formations with particular 
interest from the point of view aesthetic or scientific). It should also be considered the Regulation 
on the Protection of the Archaeological Heritage, approved by Decree 27/97 of 20 July. 
 

2.3 International guidelines and policies applicable to this project 
 

2.3.1 The Equator Principles (2013) 

The Equator Principles are a financial institutional benchmark for determining, assessing and 
managing social and environmental risks to projects. As the developer aims to be IFC compliant 
the Equator Principles form a benchmark industry practice which the IFC also follows. There is 
thus a close alignment between these principles and the IFC Guidelines. They represent a 
voluntary set of environmental and social guidelines for project finance lending. 
  
The Equator Principles are summarised in the table below:  
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Table 2.2: The Equator Principles (2013) 

Principles Key Objectives 

Principle 1:Review and 
Categorisation 

When a Project is proposed for financing the EPFI will, as part of its internal 
environmental and social review and due diligence, categorise it based on the 
magnitude of its potential environmental and social risks and impacts. Such 
screening is based on the environmental and social categorisation process of the 
International Finance Corporation (IFC). Using categorisation the EPFI’s 
environmental and social due diligence is commensurate with the nature, scale and 
stage of the Project, and with the level of environmental and social risks and impacts. 

Principle 2: Environmental 
and Social Assessment 

For all Category A and Category B Projects, the EPFI will require the client to conduct 
an Assessment process to address, to the EPFI’s satisfaction, the relevant 
environmental and social risks and impacts of the proposed Project (which may 
include the illustrative list of issues found in Exhibit II [1]). The Assessment 
Documentation should propose measures to minimise, mitigate, and offset adverse 
impacts in a manner relevant and appropriate to the nature and scale of the proposed 
Project. 

Principle 3: Applicable 
Environmental and Social 
Standards 

The Assessment process should, in the first instance, address compliance with 
relevant host country laws, regulations and permits that pertain to environmental and 
social issues.  EPFIs operate in diverse markets: some with robust environmental 
and social governance, legislation systems and institutional capacity designed to 
protect their people and the natural environment; and some with evolving technical 
and institutional capacity to manage environmental and social issues.  For Projects 
located in Non-Designated Countries, the Assessment process evaluates compliance 
with the then applicable IFC Performance Standards on Environmental and Social 
Sustainability (Performance Standards) and the IFC / World Bank Group 
Environmental, Health and Safety Guidelines (EHS Guidelines) 

Principle 4: Environmental 
and Social Management 
System and Equator 
Principles Action Plan 

For all Category A and Category B Projects the EPFI will require the client to develop 
or maintain an Environmental and Social Management System (ESMS).  An 
Environmental and Social Management Plan (ESMP) will be prepared by the client to 
address issues raised in the Assessment process and incorporate actions required to 
comply with the applicable standards. Where the applicable standards are not met to 
the EPFI’s satisfaction, the client and the EPFI will agree an Equator Principles 
Action Plan (AP). The Equator Principles AP is intended to outline gaps and 
commitments to meet EPFI requirements in line with the applicable standards. 

Principle 5: Stakeholder 
Engagement 

For all Category A and Category B Projects the EPFI will require the client to 
demonstrate effective Stakeholder Engagement as an ongoing process in a 
structured and culturally appropriate manner with Affected Communities and, where 
relevant, other stakeholders. For Projects with potentially significant adverse impacts 
on Affected Communities, the client will conduct an Informed Consultation and 
Participation process. The client will tailor its consultation process to: the risks and 
impacts of the Project; the Project’s phase of development; the language preferences 
of the Affected Communities; their decision-making processes; and the needs of 
disadvantaged and vulnerable groups. This process should be free from external 
manipulation, interference, coercion and intimidation. 

Principle 6: Grievance 
Mechanism 

For all Category A and, as appropriate, Category B Projects, the EPFI will require the 
client, as part of the ESMS, to establish a grievance mechanism designed to receive 
and facilitate resolution of concerns and grievances about the Project’s environmental 
and social performance. The grievance mechanism is required to be scaled to the 
risks and impacts of the Project and have Affected Communities as its primary user. 
It will seek to resolve concerns promptly, using an understandable and transparent 
consultative process that is culturally appropriate, readily accessible, at no cost, and 
without retribution to the party that originated the issue or concern. The mechanism 
should not impede access to judicial or administrative remedies. The client will inform 
the Affected Communities about the mechanism in the course of the Stakeholder 
Engagement process. 

Principle 7: Independent 
Review 

For all Category A and, as appropriate, Category B Projects, an Independent 
Environmental and Social Consultant, not directly associated with the client, will carry 
out an Independent Review of the Assessment Documentation including the ESMPs, 
the ESMS, and the Stakeholder Engagement process documentation in order to 
assist the EPFI's due diligence and assess Equator Principles compliance. The 
Independent Environmental and Social Consultant will also propose or opine on a 
suitable Equator Principles AP capable of bringing the Project into compliance with 
the Equator Principles, or indicate when compliance is not possible. 

Principle 8: Covenants 

An important strength of the Equator Principles is the incorporation of covenants 
linked to compliance. For all Projects, the client will covenant in the financing 
documentation to comply with all relevant host country environmental and social 
laws, regulations and permits in all material respects. Furthermore for all Category A 
and Category B Projects the client will covenant the financial documentation: 
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Principles Key Objectives 

Principle 9: Independent 
Monitoring and Reporting 

To assess Project compliance with the Equator Principles and ensure ongoing 
monitoring and reporting after Financial Close and over the life of the loan the EPFI 
will, for all Category A and, as appropriate, Category B Projects, require the 
appointment of an Independent Environmental and Social Consultant, or require that 
the client retain qualified and experienced external experts to verify its monitoring 
information, which would be shared with the EPFI.. 

Principle 10: Reporting and 
Transparency 

The EPFI will report publicly, at least annually, on transactions that have reached 
Financial Close and on its Equator Principles implementation processes and 
experience, taking into account appropriate confidentiality considerations. The EPFI 
will report according to the specified minimum reporting requirements. 

 

2.3.2 The International Finance Corporation (IFC) 

The IFC is a member of the World Bank Group, and one of the largest development financing 
institutions that focuses exclusively on the private sector in developing countries (IFC, 2012). The 
IFC was established in 1956 and works in developing countries to create employment 
opportunities, generate tax revenue, improve corporate governance and to ensure that projects 
contribute to the upliftment of its countries’ local communities. In respect of the latter, it is also the 
IFC’s vision for people to be presented with an opportunity to escape their poverty and improve 
their lives. 
 

2.3.2.1 IFC Performance Standards 

The IFC published its Performance Standards (PS) on Environmental and Social Sustainability in 
April 2006, and published comprehensive Guidance Notes (GNs) in July 2007. The PSs and GNs 
have been revised in 2012 (cf. IFC, 2012). These PSs are as follows:  

PS 1: Assessment and Management of Environmental and Social Risks and Impacts 
PS 2: Labour and Working Conditions 
PS 3: Resource Efficiency and Pollution Prevention 
PS 4: Community Health, Safety, and Security 
PS 5: Land Acquisition and Involuntary Resettlement 
PS 6:Biodiversity Conservation and Sustainable Management of Living Natural Resources 
PS 7: Indigenous Peoples 
PS 8: Cultural Heritage 
 
The key objectives of each PS are provided in the table below: 
 
Table 2.3: International Finance Corporation Performance Standard objectives 

Performance Standard Key Objectives 

PS 1: Assessment and 
management of environmental 
and social risks and impacts  

 Identify and assess social and environment impacts, both adverse and 
beneficial, in the project’s area of influence;  

 Avoid, or where avoidance is not possible, minimise, mitigate or compensate for 
adverse impacts on workers, PACs and the environment;  

 Ensure that PACs are appropriately engaged on issues that could potentially 
affect them; and  

 Promote improved social and environmental performance of companies through 
the effective use of management systems. 

PS 2: Labour and working 
conditions 

 Establish, maintain, and improve the worker/management relationship;  
 Promote the fair treatment, non-discrimination and equal opportunity of workers, 

and compliance with national labour and employment laws;  
 Protect the workforce by addressing child labour and forced labour;  
 Promote safe and healthy working conditions; and  
 Protect and promote the health of workers. 

PS 3: Resource efficiency and 
pollution prevention 

 Avoid or minimise adverse impacts on human health and the environment by 
avoiding or minimising pollution from project activities; and  

 Promote the reduction of emissions that contribute to climate change. 

PS 4: Community health, 
safety and security 

 Avoid or minimise adverse impacts on human health and the environment by 
avoiding or minimising pollution from project activities; and  

 Promote the reduction of emissions that contribute to climate change. 
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Performance Standard Key Objectives 

PS 5: Land acquisition and 
involuntary resettlement 

 Avoid or at least minimise involuntary resettlement wherever feasible by 
exploring alternative project designs and layouts;  

 Mitigate adverse social and economic impacts from land requisition or 
restrictions on affected persons’ use of land by: (i) Providing compensation for 
loss of assets at replacement cost; and (ii) Ensuring that resettlement activities 
are implemented with appropriate disclosure of information, consultation and 
the informed participation of those affected;  

 Improve or at least restore the livelihoods and standards of living of displaced 
persons; and  

 Improve living conditions among displaced persons through provision of 
adequate housing with security of tenure at resettlement sites. 

PS 6: Biodiversity 
conservation and sustainable 
management of living natural 
resources  

 Protect and conserve biodiversity; and  
 Promote the sustainable management and use of natural resources through the 

adoption of practices that integrate conservation needs and development 
priorities. 

PS 7: Indigenous peoples 

 Ensure that the development process fosters full respect for the dignity, human 
rights, aspirations, cultures and natural resource-based livelihoods of 
Indigenous Peoples;  

 Avoid adverse impacts of projects on communities of Indigenous Peoples, or 
when avoidance is not feasible, to minimise, mitigate, or compensate for such 
impacts, and to provide opportunities for development benefits, in a culturally 
appropriate manner;  

 Establish and maintain an on-going relationship with the Indigenous Peoples 
affected by a project throughout the life of the project;  

 Foster good faith negotiation with and informed participation of Indigenous 
Peoples when projects are to be located on traditional or customary lands under 
use by the Indigenous Peoples; and 

 Respect and preserve the culture, knowledge and practices of Indigenous 
Peoples. 

PS 8: Cultural heritage 

 Protect cultural heritage from adverse impacts of project activities and support 
its preservation; and  

 Promote the equitable sharing of benefits from the use of cultural heritage in 
business activities. 

 

2.3.2.2 IFC - Environmental Health and Safety Guidelines (2007) 

The Environmental, Health and Safety (EHS) guidelines constitute technical reference documents 
that recommend general industry-specific examples of Good International Industry Practice (GIIP). 
The guidelines contain performance levels and measurable indicators for new facilities, including 
specific targets. These guidelines are meant to be tailored to the specific hazards and risks 
associated with a project, based upon environmental assessments undertaken.  
 
The standards are tailored to identify possible risks, hazards and impacts with regard to projects as 
early as possible, and to prioritise risk management strategies to reduce such risks to human 
health and the environment. Where possible, the guidelines recommend incorporating specialists 
and providing guidance on management tools to reduce or minimise the magnitude and possibility 
of undesirable consequences. Additionally, standards have been established to prepare workers 
and nearby communities to respond to accidents, which include  allocating technical and financial 
resources in order to effectively and efficiently implement safety control measures. These 
guidelines are divided into environmental, occupational and community health and safety, and 
construction and decommission. Each is briefly elaborated upon below.   
 
Environment  
It is widely known that air pollutants occur during a project’s construction, operation and 
decommissioning phases. Standards have been established by the EHS Guidelines to deal with 
projects that generate emissions. The latter provide management guidelines including monitoring 
and assessment of impacts, and require projects with significant air emissions to prevent or 
minimise such impacts by implementing specific recommendations.  
 
Under the environmental sector, guidelines are also geared towards projects that consume energy 
in processes such as heating or cooling. In this regard, they provide information on common 
techniques for energy conservation such as energy management programmes. This specific set of 
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guidelines deals with common utility systems that often represent technical and financially feasible 
opportunities to improve energy conservation.  
 
Another set of guidelines that pertains to the environmental sector deals with projects that have 
discharges of processed water or waste water from utility operations and storm water. These can 
be either direct or indirect, and the guidelines are also applicable to industrial discharges to 
sanitation sewers that discharge to the environment without any treatment.  The guidelines should 
be applied to monitor the generation and discharge of waste water of any type, as well as 
discharges of industrial wastewater, sanitation wastewater, and wastewater from utility operations 
or storm water into public or private wastewater treatment systems.  
 
Guidelines are also proposed for the development of water conservation programmes that promote 
the continuous reduction in water consumption and achieving savings by conserving water. 
Specific recommendations are made such as water conservation measures, which include water 
monitoring, management, processes for cooling or heating, water recycling, re-use, as well as 
sanitation water conservation techniques. Some of the recommendations made relate to storm 
water or rainwater harvesting, or design projects to incorporate measures aimed at collecting 
water, controlling spills and leakages. 
 
Under the environmental considerations in the EHS Guidelines specific attention is also paid to 
projects that use, store or handle any quantity of hazardous materials that pose a risk to human 
health, property or the environment. This specific set of guidelines is divided into general 
hazardous materials management and the management of major hazards. Preventive, control and 
management measures are proposed in each subset of guidelines. In addition, an emergency 
preparedness and response plan is also recommended for any processes where hazardous 
material is handled. Such a plan encompasses quick and efficient responses to accidents, which 
can result in human harm and ultimate destruction to the environment. Lastly, it is recommended 
that communities are aware and involved in the management plans regarding hazardous material.   
 
Attention is also provided to waste management, which should be applied to any project that 
generates, stores or handles any quantity of waste. Some of the guidelines proposed include, for 
example, establishing a waste management hierarchy, avoidance or minimisation of the generation 
of waste material as far as possible, and disposing such material if it cannot be recovered, treated 
or re-used.  
 
Lastly, under the environmental arm of the guidelines, specific standards are proposed for noise 
impacts that are beyond the property boundary of a particular facility, as well as contaminated land. 
Concerning the latter, standards are set for projects to avoid the release of hazardous materials, 
waste or oil into the environment. Furthermore, if such contamination has occurred, uncontrolled 
release thereof should be identified and corrected to avoid any further such releases and adverse 
impacts.  
 
Occupational Health and Safety  
The IFC EHS Guidelines have established a specific set of recommendations for a project, related 
to its employees and their safety. These standards need to be respected by employers and 
supervisors, with all reasonable precautions being taken to protect the health and safety of all the 
workers. Guidelines are thus provided in this regard. As with the operational phase of a project, 
many of the guidelines are also highly applicable to the construction and decommissioning of a 
project. Some of the most important guidelines proposed include the following:  

 All efforts should be taken to eliminate a hazard by removing such an activity from the work 
process; 

 Hazards should be controlled at their  source through the use of engineering controls;  
 Hazards should be minimised through the design of safe work systems and  administrative 

and institutional controls; and  
 Employers and supervisors need to provide appropriate personnel- protective equipment 

(PPE), as well as training to staff in the maintenance thereof.  
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Community Health and Safety  
Health and safety guidelines are also needed for project activities which are not taking place inside 
the project boundary, but outside of it. Some of these activities which might have an impact on the 
broader communities, and for which guidelines are provided, include the following:  

 Project activities that involve waste water discharges, water extraction or diversion that have 
an adverse impact on the quality and availability of groundwater and surface water 
resources; and  

 Hazards that are posed to the surrounding public and communities while they are accessing 
project facilities like physical trauma, burns and smoke inhalation, and respiratory distress 
from dust, fumes, or noxious odours.  

 
Standards are also set for personal safety and for fire safety in relation to project and associated 
structures. These include specific guidelines for new buildings, fire prevention, fire suppression and 
control, emergency response plans as well as operation and maintenance requirements. 
Guidelines are also provided for traffic safety, as well as for the transport of hazardous material.  
 
As communicable diseases pose a significant public health threat, the IFC EHS Guidelines have a 
defined set of recommendations that pertain to health hazards that are typically associated with 
large development projects. Some of the recommendations made in this regard pertain to the 
provision of surveillance, active screening and treatment of workers, undertaking health awareness 
and education initiatives, conducting regular immunisation programmes and providing health 
services. Specific attention is provided to mitigation measures for reducing the impact of vector-
borne diseases on the long-term health of workers, while it is advised for all projects to have an 
emergency preparedness and response plan in place. The latter should include designation of 
roles and responsibilities, communication systems, emergency resources and make provision for 
applicable training. 
 
Lastly, the EHS Guidelines specifically make provision for the construction of projects and 
decommissioning. Standards are set for the control of community health and the prevention of 
negative safety impacts that may occur from a new project development, as well as for the end of a 
project’s life-cycle. 
 

2.3.2.3 IFC - Sector-Specific Guidelines 

In addition to the Performance Standards and EHS Guidelines already mentioned, the IFC has 
developed further guidelines tailored specifically to different industry sectors. The following are 
relevant to this project: 

 EHS Guidelines for Plantation Crop Production (IFC, 2007a) 

 EHS Guidelines for Mammalian Livestock Production (IFC, 2007b) 
 

2.3.3 Other International regulatory instruments 

Mozambique is a signatory to a number of international conventions.  Those applicable to this 
project are summarised in Table 2.2 below. These will be adhered to.  
 
Table 2.4: International conventions applicable to the project 

INTERNATIONAL CONVENTIONS 
Year of 

Accession 

Basel Convention on the Control of Trans boundary Movements of Hazardous Wastes 
and their Disposal 

1989 

African Convention on the Conservation of Nature and Natural Resources 1968 

(Amended)-Revised African Convention on the Conservation of Nature and Natural 
Resources (Amended Version) Not yet in force. Mozambique is a party and would be 
bound upon entry into force 

2003 

Constitutive Act of the African Union 2000 

Bamako Convention on the Ban of the Import into Africa and the Control of Trans 
boundary Movement and Management of Hazardous Wastes within Africa 

1991 
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INTERNATIONAL CONVENTIONS 
Year of 

Accession 

Convention on Biological Diversity 1992 

Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(Cites) 

1973 

UN Convention Concerning the Protection of World Cultural and Natural Heritage 1972 

Kyoto Protocol to the UN Framework Convention on Climate Change 1998 

Convention on Wetlands of International Importance Especially as Waterfowl Habitat 
(RAMSAR) 

1971 

Stockholm Convention on Persistent Organic Pollutants 2001 

UN Framework Convention on Climate Change (read with Kyoto Protocol) 1992 

International Convention to Combat Desertification in Countries Experiencing Serious 
Drought and/or Desertification, Particularly in Africa 

1994 

African Charter on Human and Peoples’ Rights 1981 

Agenda 21 1997 

UNESCO 1972 
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3 ESIA PROCESS 
 

3.1 Introduction and Steps in the ESIA Procedure 
 
The Environmental and Social Impact Assessment (ESIA) undertaken for the EcoFarm project was 
structured to ensure that, as far as possible, all parties and stakeholders involved were aware of 
the assessment. It also focused equally on the biophysical, social and economic environments by 
adopting a holistic and integrated view of the environment, with equal emphasis on the ecological 
and social components.  
 
Detailed specialist studies were undertaken to provide baseline information on the study area, 
identify which project actions will result in significant impacts, and recommend ways in which these 
negative impacts could be mitigated to reduce their severity. Further details of the specialist 
studies are provided in section 3.2 below, and the full reports are provided in the Specialist Volume 
(Volume 2). 
 
During the initial phases of the ESIA process an EPDA report was submitted for public review 
(disclosure), during which time CES presented the key findings to all Interested and Affected 
Parties (I&APs) at national, provincial and local levels. All comments made by I&APs were 
captured in an Issues and Response Trail, and a Public participation Report was prepared. MICOA 
approved this EPDA on 29th January 2014. 
 

3.2 Meeting the Legislated EIA Procedure in Mozambique 
 
This section sets out how the requirements for an environmental impact assessment (EIA), 
according to Mozambican legislation, were met. The EIA Process, regulated by Decree No. 
45/2004, is applicable to all public and private activities, and the Ministério Para a Coordenação da 
Acção Ambiental (MICOA), through the National Directorate of Environmental Impact Assessment 
(DNEIA) is the authority responsible for environmental assessment.  
 
Environmental screening was undertaken to define the extent and type of environmental 
assessment required for the project. The Mozambican EIA Regulation (Article 3) uses three project 
categories to identify the appropriate level of environmental assessment (EA), and the EcoFarm 
Project was considered to be a Category A Project - Activities listed in Annexure I to Decree 
45/2004, subject to a full EIA as defined by the Regulations. Annex IV to the Environmental Impact 
assessment regulation (the AIA Form) was submitted to MICOA on 15th February 2013 and 
MICOA confirmed that the project was a Category A project on 8th March 2013 (see Appendix A). 
 
The Public Participation Process is compulsory for all Category A Projects. A Public Participation 
Process was undertaken to present information regarding the project to all directly and indirectly 
interested and affected parties.  
 
An Environmental Pre-feasibility Scoping Study (EPDA) was submitted to MICOA on 12th 
December 2013, obligatory for all Annexure I and II activities as defined by Article 10 of the ESIA 
regulations. This report determined that there were no fatal flaws or insurmountable environmental 
risks associated with the implementation of the project that could prevent it from proceeding. It also 
defined the scope of the EIA process and developed the Terms of Reference (ToR) for specialist 
studies and the EIA. The ToRs described in detail the issues to be investigated by each specialist 
study during the EIA (Environmental Impact Report and Environmental Management Programme). 
 
The EPDA and ToR report were made available for public for a period of one month, from 3rd 
September to 4th October 2013, with public meetings to discuss the proposed project from 20th 
September to 23rd September 2013, and formally submitted to MICOA for review on 12th 
December 2013.  
 
Based on the findings of the EPDA[Note], the following specialist studies were completed in October 
2013.  
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Table 3.1: Specialist Studies undertaken 

No Specialist Study Undertaken By 

1  Socio-economic Impact Assessment CES 

2 Terrestrial Fauna Assessment CES 

3 Natural Resource and Land Use Assessment CES 

4 Traffic and Transport Assessment CES 

5 Waste and By-products Assessment CES 

6 Surface and Groundwater Quality Assessment CES 

7 Botanical Assessment CES 

8 Air Quality Assessment Airshed 

 
Note: Some of the specialist studies undertaken in October 2013 vary slightly from those outlined 
in the EPDA ToR (CES October 2013). Following further assessment of the project site it was 
decided that the proposed Ecology and Biodiversity Assessment would be better informed by 
conducting separate botanical and terrestrial fauna surveys. Also, since the area has limited 
surface water considerations the proposed Surface Hydrology and Water Quality Study and the 
proposed Ground Water Quality Assessment were combined into one Surface and Groundwater 
Quality Assessment study. 
 
The Air Quality assessment was undertaken in August 2015 to account for the inclusion in the 
project of the sugar mill and power plant. 
 
The key findings of the above studies are summarised in this Environmental Impact Statement, 
referred to here as an Environmental and Social Impact Report (ESIR). The ESIR ensured that the 
environmental assessment focused on the biophysical, social and economic environment.  
 
A number of management plans were also prepared for the establishment and operation phase of 
the project, and the mitigation measures suggested by specialists incorporated into these 
management plans. All recommendations in the ESIR are detailed in an Environmental and Social 
Management Programme (ESMP), which provides the environmental framework that governs 
actions to be taken at particular phases of the project to mitigate negative social and environment 
impacts. It also provides some detail on the management tools that will be required to bring about 
effective management of the environment throughout the life of the project. A Site Specific ESMP 
defines the actions to be implemented to mitigate specific impacts identified in the ESIA. This is 
done to ensure that negative impacts are mitigated and positive impacts enhanced, and to 
demonstrate financial and human resource commitment from the developer. The monitoring 
requirements for the project, to ensure that the mitigation measures proposed during the ESIA are 
effective, are also presented.  
 
In accordance with international standards all draft reports will be released for public review, and 
the key findings presented to all Interested and Affected parties (I&APs) at the national, provincial 
and local levels. All comments made by I&APs will be captured in a Public Participation Report, 
which will provide responses to all issues and concerns raised during the public review period.  
 
All reports will be finalised to meet the requirements of the international lenders and submitted for 
review. The ESIR and ESMP will be submitted to MICOA. The Environmental Impact Report and 
all associated Annexures as defined in Article 12 of the EIA regulations will also be presented to 
the relevant authority (MICOA) for review. This review will be undertaken within 45 days of 
receiving the final reports. Upon completion of the review, the relevant authority will provide a final 
Record of Decision. Based on Article 19 of the EIA regulations this may be one of the following: 

 Positive record of decision  

 Total rejection of the activity based on the outcomes of the reports and the final 
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environmental impact statement  

 Partial rejection of the activity based on the outcomes of the reports and the final 
environmental impact statement 
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4 STAKEHOLDER ENGAGEMENT 
 

4.1 Introduction 
 
The stakeholder and community engagement process is a crucial process for any Category A 
project, and is an explicit requirement of Mozambican environmental legislation (Decree No. 
45/2004 of 29 September 2004, as amended by decree No 42/2008 of 24 November 2008). It is 
vital that all interested and affected parties (I&APs) are not only aware of the project and its 
possible negative implications, but also understand the project and its potential benefits to their 
communities and surrounding environment. Failure to do so could cause disputes and 
disagreements between communities, the developer and government authorities and the disruption 
of established structures such as community administration. 
 
The Public Participation Process (PPP) involves consultation with the local communities, but also 
includes organisations such as Non-Governmental Organisations (NGOs) and Non-Profit 
Organisation (NPOs), local, provincial and national authorities, and other interested parties. The 
process facilitates the dissemination of information about the project and identification of indirectly 
and directly Interested and Affected Parties. 
 
The PPP will be outlined in detail in the PPP Report, which accounts for all the meetings that have 
been held during the EPDA and the ESIA phases. The final PPP document with all the relevant 
minutes of meetings and detailed I&AP comments and responses from the consultants, will be 
submitted to MICOA, together with the full ESIA, for their review and assessment. 
 
The proponent is required to undertake the PPP throughout the ESIA process. This includes 
providing sufficient advertising and allowing the opportunity for I&APs to participate in public 
meetings. The PPP will be undertaken based on directives given by the relevant authority and the 
results of the process will be summarised in a final public participation report.  
 
As part of this process, public consultation meetings are organized where all I&APs are invited and 
thus have an opportunity to express and record their concerns, expectations and comments 
relating to the proposed project and environmental authorization process. 
 

4.2 International Standards and Guidelines for stakeholder engagement 
 
According to International Guidelines the process of community engagement is an on-going 
process involving disclosure of information. The engagement process includes consultation with all 
parties that may be affected by risks or adverse impacts resulting from a project. The relevant 
stakeholders are not limited to the local communities, but also include organisations (such as Non-
Governmental Organisations (NGOs) and Non-Profit Organisation (NPOs)), local, provincial and 
national authorities, and other interested parties. The purpose of community engagement is to 
build and maintain over time a constructive relationship with stakeholders. Consultation should 
begin at an early stage in the ESIA process, be based on the prior disclosure of relevant and 
adequate information, including draft documents and plans. It should also focus on social and 
environmental risks and adverse impacts, and the proposed measures and actions to address 
these. In essence the consultation process must ensure free, prior and informed consultation with 
stakeholders and facilitate their informed participation. 
 
The nature and frequency of community engagement are a reflection of the project’s risks to, and 
adverse impacts on, the affected communities. Community engagement must be free of external 
manipulation, interference, coercion and intimidation, and conducted on the basis of timely, 
relevant, understandable and accessible information. The minimum for community engagement 
during an ESIA is two rounds, one at the scoping (EPDA) phase and one to provide feedback on 
the results of the ESIA once all specialist studies have been completed.  
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4.3 Mozambique legislation 
 
Both the Constitution and Environment Law establish the rights of citizens to have information 
about, and to participate in, decision-making about activities which may affect the environment. 
Stakeholder engagement is a legal requirement for Category A projects and MICOA have prepared 
a Directive for the Stakeholder Engagement Process published as Ministerial Diploma 130/2006 of 
19 July. The General Directive for Environmental Impact Studies (Ministerial Diploma 129/2006 of 
19 July) and the Ministerial Diploma No. 130/2006, of July 9, sets out principles for a public 
participation process during a process of Environmental Impact Assessment, including the 
principles of accessibility, inclusion, representation, functionality, negotiation and accountability 
form the legal basis for the preparation of the Environmental Impact study (EIS).  
 
In summary, the directive requires that a Stakeholder Engagement process is carried out whenever 
the proposed activity implies the permanent or temporary relocation of people or communities, and 
the relocation of goods or assets or restrictions on the use of or access to natural resources. 
 
Stakeholder Engagement is expected to identify the I&APs, disseminate information to them, 
manage a dialogue with the proponent of the activity, assimilate and take into account public 
comments received and feedback the outcomes of the dialogue and inputs so as to demonstrate 
how these have been taken into account in the design of the activity.  
 
Stakeholder Engagement is an integral part of the ESIA process and should not end with the 
issuing of the environmental licence, but should continue during the construction and operational 
phases of the planned activity. The process of Stakeholder Engagement includes public 
consultation and a public enquiry which must be carried out in compliance with directives issued by 
MICOA. Stakeholder Engagement is divided into two phases, the first one running between the 
application for pre-assessment of the activity and the submission of the ESIA report to MICOA, and 
the second running between the review of the ESIA by MICOA and the issuing of the 
environmental license. The first phase is the responsibility of the applicant and the second is 
MICOA's responsibility. 
 
The need for Stakeholders Engagement is further reinforced by the new Regulations on 
Resettlement Process resulting from Economic Activities as per the Decree 31/2012, of 8 August. 
The Article 13 of this Regulation points out to the need to ensure Public Participation throughout 
the entire process of elaboration and implementation of Resettlement Plans for projects. 
 

4.4 Objectives of stakeholder engagement 
 
The objectives of stakeholder engagement are the following: 

4.4.1 Information gathering 

Consultation with all stakeholders is required prior to project approval to ensure that there are no 
fatal flaws or issues that may impede the project from being carried out. Vital information that may 
assist in proper project planning must be gathered. 
 

4.4.2 Stakeholder Engagement 

Following from the above, information provided by stakeholders must be used to interpret the 
potential impact of a development on different sectors that may be affected by the project. 
Stakeholder engagement will also help identify unintended consequences of the project and 
requirements that may be necessary for project implementation.  
 

4.5 Provision of information and management of stakeholder expectations  
 
Effective and on-going stakeholder engagement should reduce uncertainty around the direction of 
the project as it evolves under the consultation process. 
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4.6 Future stakeholder engagement activities 
 
Meetings will be held with the stakeholder groups in the project area, in Chemba and in Beira 
during the disclosure of the Draft ESIA Report to discuss the main findings of the Environmental 
Study and obtain feedback from the stakeholders. These meetings will be arranged and conducted 
together with the Provincial Directorate of Environmental Affair in Chemba and the National 
Directorate of Environmental Impact Assessment (DNAIA) in Beira. The report will be updated in 
accordance with the comments received and a final report will be submitted to MICOA. Table 4.1 
outlines the anticipated stakeholder engagement activities. 
 

4.7 Review of the ESIA report 
 
At this stage of the assessment one of the main requirements of the Mozambique government and 
the IFC is the disclosure of the Draft ESIA Report. The procedure to be undertaken for the 
disclosure of this report is outlined below and in Table 4.1: 

 A public disclosure and review period will be held following the release of this Draft ESIA 
Report. 

 The release of the Draft ESIA Report will be advertised in a national newspaper and on a 
radio station. 

 The villages affected will be informed at least 15 days prior to the meeting 

 The Specialist Reports, the Draft ESIA Report, including an Executive Summary and the 
framework ESMP will be presented at meetings with Interested & Affected Parties in the 
period. All stakeholders identified to date will be invited to the meetings.  

 In terms of the primary stakeholders, meetings will be held in each of the four villages and 
those further interested will be invited to the meetings in Chemba and Beira. Meetings will 
be held in Portuguese and translated into Sena. Posters will be used to clarify the 
presentation. Time will be allocated to questions and answers and to small group 
discussions to enable community members to consult amongst themselves before asking 
their questions or expressing their comments. All meetings will be voice recorded, minuted 
and photographs taken. 

 A full set of reports (in Portuguese) will be deposited in: two places of public access - one in 
Chemba and another in Beira, as well as in the EcoFarm offices in Chemba and Beira, the 
CES office in Maputo, and on the CES Website. 

 Executive Summaries of the ESIA Report (in Portuguese) will be distributed to all section 
chiefs and village chiefs and all secondary stakeholders attending the meeting. NGOs 
invited to the meetings. 

 
Table 4.1: Anticipated stakeholder meetings for the ESIA disclosure 

.Stakeholders Location 

Local Communities 

Community meeting  Calamo Village 

Community meeting  Nhacolo Village 

Community meeting  Nhacolomo Village 

Community meeting Lambane Village 

Community meeting  Chimuara Village 

Community meeting António Mbuzi Vill. 

Provincial Government and authorities 

Government Institutions, NGOs and community heads and chiefs.   

Chemba 

Direcção Provincial para a Coordenação da Acção Ambiental  

Direcção Provincial da Agricultura  

Administração do Distrito de Chemba 

Administração Regional das Águas (ARA) do Zambeze 

National Government, authorities and organisations  
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.Stakeholders Location 

National government, NGO meeting and civil society groups 

Beira 

Direcção Nacional de Avaliação de Impacto Ambiental (DNAIA) 

Direcção Nacional de Gestão Ambiental (DNGA) 

Direcção Nacional de Planeamento e Ordenamento Territorial (DINAPOT) 

Direcção Nacional dos Serviços Agrários 

Direcção Nacional de Extensão Agrária 

Centro de Promoção da Agricultura (CEPAGRI) 

Instituto de Investigação Agronómica (IIAM) 

Ministério da Mulher e Acção Social 

PSI 

Cruz Vermelha de Moçambique 

Rádio Moçambique (RM) 

Jornal Noticias 

TVM 

STV 

Faculdade e Agronomia e Engenharia Florestal 

Centro Terra Viva (ONG Ambiental) 

Justiça Ambiental (ONG Ambiental) 

Livaningo (ONG Ambiental) 

WWF Moçambique 

Fórum Terra (ONG Ambiental) 
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5 PROJECT DESCRIPTION – IRRIGATION AND CATTLE FARM 
 

5.1 Introduction  
 
This project is defined as the establishment, installation, operation and maintenance of an irrigation 
infrastructure initiative designed to irrigate large-scale sugarcane plantations which will produce 
organic sugar for the European markets. The project will therefore be known as the EcoFarm 
irrigation and organic sugarcane project. 
 
The project will be developed on the western outskirts of the town of Chemba, approximately 
50kms north of Vila da Sena, on the western side of the Zambezi River in the extreme north of 
Sofala Province of Mozambique (Figure 1.1). 
 
From an agricultural perspective this area of Mozambique is ideally suited for organic sugarcane 
production due to the rich alluvial soil which, with suitable irrigation and compost application, is 
potentially capable of yielding in excess of 100 tonnes cane/ha (tc.ha) of sugarcane. The 
calculated climatic yield potential of the area is 180 tc/ha per hectare per annum. The generally 
high fertility of the soils in this region significantly reduces the need for artificial fertiliser and 
rectification of the soil. 
 

5.2 Project Management and Development Components 
 
The project will be led by a consortium of project management and business development 
coaching companies, WE-Consult Lda. and Maatwerk van Montford BV, who will ensure that the 
infrastructure is properly designed, constructed and put to use, and that the productive entities 
develop sufficient capacity to manage and use it. 
 
There are five productive entities involved in the irrigation and organic sugarcane project: 

 First, a Mozambique utility company that owns the irrigation infrastructure described. It will, 
operate and maintain the equipment and lease it out to the other four companies or 
organisations involved. 
 

 EcoFarm Moçambique Lda. EcoFarm is an organic sugarcane-growing, processing and 
trading company based in Chemba and it will be responsible for developing the project on 
the ground. EcoFarm has the right to three DUATs on which it will use 19 pivots covering 
an area of approximately 60 hectares each, to directly produce organic sugarcane (Figure 
5.1).  EcoFarm will assist the local agricultural cooperatives with technical expertise and 
equipment available to them and will buy the sugarcane produced by the cooperatives at a 
guaranteed price. EcoFarm will process all the sugarcane and ship it to the European 
market. EcoFarm will also operate a cattle ranch, Tsoni Farm, which will produce compost 
(from manure and urine) to be used as organic fertiliser for the sugarcane. This will also be 
supplied to the cooperatives. 
 

 There are currently two established agricultural cooperatives (Cooperativa De Canaveiros 
Organicos, or ‘COCOs’), Lambane (COCO) and Chapo (COCO) (Figure 1.2). Both are 
comprised of smallholder farmers from the Lambane, Nhacaloma, Nhacola, António Mbuzi, 
Chimuara and Chapo communities and the neighbourhoods Bairro 1, Bairro 2 and Bairro 3, 
on the outskirts of Chemba town. The 150 members of each of these two cooperatives will 
each use pivots (6 each, of 50 hectares each, giving every member 2 hectares) to produce 
organic sugarcane, with the productive services, the guaranteed off-take and profit sharing 
from Eco Farm. Additionally they will have access to another pivot with small plots for about 
500 users to establish their irrigated vegetable and food crop gardens (500 in total of each 
0.1 hectare). 

 

 A third cooperative will be established comprising 15 well-trained, qualified and committed 
re-migrating youths who will establish themselves as emerging organic sugarcane farmers 
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in their pivots (8 in total of 60 hectares each, giving each of them 33 hectares). They will 
also employ the productive services, guaranteed off-take and profit sharing from EcoFarm. 

 
A further area of approximately 2 000 hectares (known as the Goba area) has been identified to 
the north of the project site as a potential expansion area either as additional land assigned to 
EcoFarm or as another locally-operated cooperative (Figure 5.1). 
 

 

Figure 5.1: The DUATs to be utilised by the EcoFarm organic sugar project 
Note: The unlabelled area in the north is the GOBA sector for potential future expansion 
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The cooperatives, or “out-grower” schemes, will play a fundamental role in the EcoFarm organic 
sugarcane project. People from the local community will be involved as part of a farming co-
operative with each family holding approximately 2ha of land within the project area. Each 
cooperative will enter into an off-take and service contract with EcoFarm who will assist with the 
capital investment, initial training and skills to establish the cane. 
 
The cooperatives’ members’ skills and experience will mature over time. Grants will be mobilised 
for the purchase of the required irrigation equipment and capacity development. EcoFarm will set 
quality standards, monitor the progress of the sugarcane production and will own and maintain the 
tractors and other farming equipment which the cooperative farmers will pay for the use of on cost 
recovery rates. The success of the cooperatives will be in the interest of EcoFarm in order to 
achieve good economies of scale. EcoFarm expects 40% of their sugarcane to come from the 
cooperatives. If operated in an efficient and effective manner the members of the cooperative will 
significantly increase in their annual income, thereby moving away from absolute poverty. 
 

5.3 Land Designations 
 

5.3.1 EcoFarm and Cooperatives 

The land designated for the project comprises three land parcels for which EcoFarm has acquired 
the land-use rights (Direitos de Uso e Aproveitamento da Terra, or DUAT) from the Mozambique 
Government, and three areas of locally-owned land which will be used by the two cooperatives 
which are currently established, Lambane COCO and Chapo COCO, and the third cooperative, the 
Returning Youths COCO, for which a management board comprising of locally elected 
representatives is currently being established. 
 
Table 5.1 gives an overview of the legal entities, their DUATs and the size of the irrigated areas 
involved in the project 
 
There will be five productive entities involved in the irrigation and organic sugarcane project: 

 A Mozambique utility company that owns the irrigation infrastructure described. It will, 
operate and maintain the equipment and lease it out to the other four companies or 
organisations involved. 

 EcoFarm Moçambique Lda: EcoFarm is an organic sugarcane-growing, processing and 
trading company based in Chemba and it will be responsible for developing the project on 
the ground. EcoFarm has the right to three DUATs (Figure 3.1), on which it will use a 
combination of pivots and drag-line irrigators (Figure 3.2), to cultivate organic sugarcane 
EcoFarm will also assist the local agricultural cooperatives with technical expertise and make 
equipment available to them, and will contract to buy the sugarcane produced by the 
cooperatives at a guaranteed price. EcoFarm will process all the sugarcane and ship it to the 
European market. EcoFarm will also operate a cattle ranch, Tsoni Farm, which will produce 
compost from cattle manure and urine, which will be used as organic fertiliser for the 
sugarcane. This will also be made available to the cooperatives. 

 Agricultural cooperatives: There are currently two established agricultural cooperatives 
(Cooperativa De Canaveiros Organicos, or ‘COCOs’), Lambane (COCO) and Chapo 
(COCO) (Figure 3.1). Both comprise groups of smallholder farmers from the Lambane, 
Nhacaloma, Nhacola, António Mbuzi, Chimuara and Chapo communities and the 
neighbourhoods Bairro 1, Bairro 2 and Bairro 3, on the outskirts of Chemba town. The 150 
members of each of these two cooperatives will each use mainly dragline irrigators (because 
of the size, shape and topography of the areas)  to produce organic sugarcane, with the 
productive services, the guaranteed off-take and profit sharing from Eco Farm. In addition 
they will have access to an irrigated area of about 100ha divided into smaller plots to enable 
about 500 users to establish irrigated vegetable and food crop gardens. 

 A third cooperative will be established comprising about 15 well-trained, qualified and 
committed re-migrating youths who will establish themselves as emerging organic sugarcane 
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farmers in their seven pivots.. They will also employ the productive services, guaranteed off-
take and profit sharing from EcoFarm. 

 
Table 5.1. Composition by area of the EcoFarm and Cooperative developments 

Legal entity Area of DUAT (ha) Irrigated area (ha) 

EcoFarm 1 1 378 860 

EcoFarm 2 1 450 780 

Tsoni Farm 616 300 

Cooperativa Chapo 436 238 

Cooperativa Lambane 512 256 

Cooperativa Returning Youths 795 426 

Total areas 5 187 2 860 

Notes: 

 Tsoni Farm will also accommodate a herd of up to 5 000 cattle  

 Up to 100 ha of irrigated area will be allocated to horticultural associations for vegetable and crop food 
cultivation. 

 An additional area of about 2 000 ha to the north of the proposed development (GOBA) will be 
investigated for possible future expansion of the project, but is not considered in this report. 

 
As detailed above (Table 5.1) the project will initially aim to irrigate approximately 2 860 hectares of 
land for the production of organic sugarcane, including up to 100 hectares vegetables and crop 
foods under a total of about 45 irrigation pivots and drag lines. A conceptual plan for the layout of 
the irrigation areas is shown in Figure 5.2.   
 

5.3.2 Tsoni Farm 

In addition to the sugarcane production the EcoFarm project will also establish and manage a herd 
of approximately 3 000 head of cattle consisting of local Nguni types crossed with pure Brahman 
cattle. The cattle will be kept in an area known as Tsoni Farm in a section to the north of the 
EcoFarm 2 DUAT (Figure 5.1).  
 
The main objective of the farm is to produce organic beef for international markets, and also to 
provide a source of fertilizer, which will consist of a compost made from the cattle manure and 
urine. The cattle will be kept in feedlots for the majority of the time so that the manure and urine 
produced can be collected on daily basis and mixed with sugarcane waste-products to produce an 
organic compost. This compost will be used to fertilize the sugarcane plantations on both the 
EcoFarm and the cooperative farms. 
 
Cattle destined for slaughter will be transported by road and/or rail to an abattoir in either Chimoio 
or Beira. 
 
Tsoni Farm will also have five pivots which will be used for the production of sugarcane.  
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Figure 5.2: Concept layout of the irrigation systems in each of the DUATs assigned to EcoFarm and the Cooperatives 
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5.4 General description of the sugarcane production process 
 
A variety of “tissue culture” sugarcane (Saccharum officinarum) will be used, as it has been 
developed as a source of guaranteed virus- and disease-free plant material. It has not been 
genetically manipulated and grows with improved vigour resulting in faster canopy growth which 
reduces weed competition for water and nutrients. 
 
Before commercial planting of cane can start it is necessary to build up a seedcane (also called 
plant cane) supply. The first seedcane can be harvested at 9 months and used to plant a further 
crop. Once this second crop has been harvested, the planting of commercial or ratoon cane can 
begin.  Effectively the process takes approximately 18 months from the time of planting until there 
is sufficient seedcane to begin commercial planting. Approximately 1 ha of seedcane is required to 
plant 10 ha of commercial cane, which takes a minimum of 12 months to mature.   
 
Root stocks are allowed to re-sprout after every harvest for a period of 10 years, after which sugar 
yields begin to decrease and it is necessary to plant again from seedcane. Therefore, in order to 
maintain a constant supply of sugarcane approximately 10% of land under sugarcane should be 
replanted every year.   
 
Nourishment requirements, in the form of nitrogen (N), phosphorous (P) and potassium (K), are 
different for seed and ratoon cane and are dependent on factors such as soil type and extent of 
compost application. Compost is generally applied a minimum of twice for every crop, once before 
germination: that is, after the harvest, and again after germination. Organic, bio-degradable 
herbicides are available which have low toxicity and little to no residual effects. It is only applied if 
an infestation is detected.  
 
Sugarcane has a high water requirement; approximately 1 100mm to 1 500mm per annum (10 000 
to 15 000 cubic metres per hectare per annum). For optimal growth this water, be it rainfall or 
irrigation, must be supplied year-round. Since rainfall in the project area is restricted to a few 
months of the year it is essential to irrigate. Generally, irrigation should equal the evaporation rate 
and although this differs spatially and temporally, an average evaporation rate of 8 – 10 mm per 
day may be expected, depending on wind, size of crop, evapotranspiration, etc.  
 
With respect to harvesting of the cane, there are a number of alternative approaches, each with 
their own advantages and disadvantages. More specifically, these are: 

 Harvesting burned versus un-burned (green) cane 

 Manual versus mechanical harvesting 

 
Burning is the most widely adopted method for preparing cane for harvest as it removes the leaves 
easily and quickly and is comparatively less labour intensive than cutting and removing the leaves 
by hand (trashing). Burning is, however, associated with a number of disadvantages including: 

 Significant health and environmental impacts as a result of smoke emissions and carbon 

loss; 

 The cane must be milled soon after burning as it loses quality (sugar content) rapidly; 

 The mulch-like layer of residue can contribute to the waterlogging of fields, particularly 

where soils with high clay content are poorly drained.  

 Trash blanketing has been found to lower soil temperature, which can impede early plant 

growth.  

 
The disadvantages related to trash blankets can be easily mitigated through correct management. 
Indeed, with correct management, this trash blanket can act as organic mulch, considerably 
reducing soil erosion, preserving soil nutrition for crop growth and reducing fertilizer requirements. 
In addition, it also helps to prevent weed germination, thereby reducing the need for herbicides. 
 
With respect to the harvesting alternatives, mechanical harvesting has several advantages: it is 
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less labour intensive and removes leaves more effectively resulting in a more efficient milling 
process. The disadvantage of this, from an agricultural perspective, is that the harvesters are 
restricted to relatively flat landscapes and dry conditions. Importantly, from a social perspective, 
mechanical harvesting reduces the employment opportunities for unskilled labour.  
 
Despite the commercial advantages of mechanical harvesting of burned cane, EcoFarm is 
committed to local economic upliftment and minimising environmental impacts, and therefore 
regards harvesting of cane manually without burning as the preferred option. This is approach is 
seldom adopted in commercial agriculture. 
 
Cane will be harvested green by manual harvesters to produce stick cane of approximately 200 
cm. in length. It is anticipated that 200 000 – 300 000 tons of cane will be manually harvested per 
year. 
 

5.5 Detailed description of the proposed operation 
 

5.5.1 Management Organization 

The plantation will be managed by a qualified tropical agronomist who specializes in sugarcane 
and plantation operations and management. The field organization will be divided along staff 
support positions and operational positions. Each section will be headed by qualified and 
experienced managers. The Executive Support Sections are: the Field Superintendent’s Executive 
Secretary and Office Staff, the Research and Control Section, the Agricultural Shops Section, and 
the Information Technology Section.  
 
The Operational Support Sections will consist of the Irrigation Section, the Weed Control and 
Cultivation Section, the Harvesting and Road Maintenance Section, the Fertilization and Ratooning 
Section, which will include the sub-sections of Composting, the Fertilizer Blending and Storage 
Section, and the Land Preparation and Planting Section. Each of these sections has specifically-
defined functions which are performed in a logical agronomic sequence in the field management of 
a sugarcane complex. 
 

5.5.2 Agricultural Operations 

The organization of the field staff will be based on the operational functions required by the 
sugarcane estate to produce irrigated organic sugarcane for sugar production. To obtain the 
maximum efficiency all of the operations will be grouped into working fronts according to the 
physical geographical layout of the plantation and commensurate with the operational work 
timeline. The operational work schedule will be structured and influenced by the climate i.e. wet 
and dry seasons, and the need to have the individual operations sequenced in a logical manner 
according to the agronomic necessities of the crop in a timely and cost-effective fashion.  
 
The sugarcane production component of the proposed development is expected to require 
approximately 750 personnel as shown below:  
 
Table 5.1: Staffing levels for sugar cane production 

Production Unit No of Staff 

Agri –Manager 3 - 4 

Sugarcane Agronomist Department 4 - 5 

Work-shops 20 - 25 

Harvesting (300–320 days/a; 24 hour 3 shift operation with 4 crews) 400 

Land Preparation, Planting, and Other Mechanical Ops 200 

Composting and Ratooning 20 

Weed Control 71 

Irrigation 31 
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As many local people as possible will be employed from the start of the project. Initially it will be 
necessary to employ staff from other parts of Mozambique or expatriates for senior management 
and technical positions, but local people will occupy more senior positions as time goes and they 
gain experience and receive on-the-job-training. 
 

5.5.3 Project Layout 

5.5.3.1 Plantation Specifications 

The harvesting and hauling of cane are the most costly agronomic operations on a sugarcane 
estate. The field and road layout is planned to optimise these costs and make both operations as 
cost-effective as possible. The basic sugarcane field area is based on a twenty year average of 
100 tonnes cane per hectare. The average radius of the fields of 436 metres is designed to 
optimize manual harvesting and transport efficiency including the loading of the infield trailers. In-
field road widths of 6 metres are designed to permit easy and quick turning of all equipment and 
also permit access and act as firebreaks in case of accidental fires. Wide strips of native vegetation 
will be maintained between the fields as these will also act as effective fire-breaks. These areas 
will help maintain the ecology of the area and maintain them for natural resource utilisation. They 
could also be planted with native species of plants and trees which provide habitat for beneficial 
insects, such as the wasps that attack sugarcane borers. 
 

5.5.3.2 Manual Labour 

The field layouts will also permit hand labour operations, such as manual weed control and post-
emergence mechanical weed control by tined implements. Additionally, manual planting 
operations, as well as mechanized planting operations, and harvesting can be accomplished 
efficiently with the same layout.  
 

5.5.3.3 Harvesting 

Harvesting will be accomplished during the 24 hour daily period with three eight hour shifts. All 
equipment will be equipped with the appropriate lighting for full night operations. All harvesting will 
be accomplished by hand, and it has been demonstrated that one harvester can harvest on 
average 3 tonnes green cane per day. 
 

5.5.3.4 Hauling 

Ideally, two 24 tonne payload units need to be delivered to the off-site processing mill every hour. 
A three hour turn-around time per tractor and trailer unit has been conservatively calculated. Seven 
operational units and one spare unit are therefore required for steady state operations. A constant 
daily tonnes-kilometres transport will therefore be optimized. Tractors will be used with side 
offloading cane trailers to minimize the number of cane hauling equipment units. A wide all-
weather, well-constructed and maintained network of roads will optimize traveling speed. A system 
to quickly off-load the two, twelve-ton capacity cane trailers from the prime mover at the mill and 
via side-offloading mechanism will also insure optimization of transport equipment. 
 

5.5.4 Land Clearing 

Prior to planting of cane, land will need to be cleared of all vegetation. This activity will be 
outsourced to specialized companies and, if considered desirable, will include the mulching and 
milling of all the trees and shrubs in-situ. The advantage of this approach is that all the biomass is 
left in-field and will be able to break-down and maintain the organic matter content of the soils. 
Alternatively, the disposal of cleared woody biomass, either for charcoal production or as firewood 
for local consumption, may partially or fully repay the cost of the operation, and will be considered 
before any land clearing begins. 
 
All topographic surveys will be complete and the ecological strips to be left in place delineated 
before land clearing begins. Excessive mounds will need land levelling with care taken not to bring 
up excessive subsoil. The vegetative trash that could impede subsequent land preparation 
operations will be left above ground for gradual break-down. 
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Commensurate with the land clearing operation the road building operation should start. The 
laterite material used for road building is available from quarries offsite and whose activities will not 
interfere with the contiguous cane plantations. 
 

5.5.5 Soil Preparation for Plant Cane 

5.5.5.1 Primary Tillage 

Primary tillage will be accomplished using tractors. The cabins of these vehicles will be fully 
contained, air conditioned, and pressurized for comfort, operator protection and dust safety 
concerns. Each tractor will pull a plough harrow which is designed to chop and plough under very 
heavy trash and stubble as it found in sugarcane plantations. 
 
Working on a two-shift basis with 16 hours of effective work, the out-put of these units is estimated 
to be 16 - 18 hectares per day. 
 

5.5.5.2 Secondary Tillage 

Secondary tillage involves first harrowing, smoothing and then levelling the soil, and preparation of 
the seed bed for planting. It will also be accomplished using tractors. 
 
The effective working width of the equipment is 3.6 meters. Working on a two-shift basis with 16 
hours of effective work the output of these units is estimated to be 14 - 16 hectares per day. 
 

5.5.5.3 Erosion Control and Terracing 

Erosion control will be based on topographic surveys, soils type, agronomic operations, and actual 
erosion. Erosion control can be accomplished in various ways, including: 

 Using the field layout and direction of the plant-rows to intercept the water 

 Using plantings of barrier crops to intercept the water. One example is the perennial 
common reed (Phragmites australis), and is planted in exactly the same way as sugarcane 

 On slopes of 3 – 5%, tractors and terracing harrows will be used to form terraces on the 

contour and directing the water to drainage ditches. 

 
Prior to terracing the topographic crew will mark the terraces on the contours at the proper 
distances determined by engineering calculations of expected runoff. 
 

5.5.6 Commercial Cane Fields 

Commercial cane fields will be planted in close proximity to the fields scheduled to be planted 
during the next planting season. These sugarcane varieties will come from material initially 
multiplied in the nurseries and previously treated with hot water. Every effort will be made to 
sterilize knives and implements used to cut the seed cane. The commercial seed fields will be 
specially fertilized to promote rapid germination and excellent stands and will be constantly 
inspected for diseases and insect attack. 
 
The seed fields will be rotated and scheduled to reach the optimum ages for multiplication 
commensurate with the approximate amount of tonnage needed for the planting material. A row 
spacing of 1.8 metres to accommodate the cane transporters and other equipment will mean that 
one hectare of seed cane should plant ten to twelve hectares or more. 
 

5.5.6.1 Planting 

The planting operation will be divided into different operating methods for the following reasons: 

1. One operation will use a highly rationalized method employing both manual labour and 
mechanized equipment. The basic philosophy is to provide jobs to the local inhabitants with 
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a cost-effective performance.  

2. The second planting method will use some of the same basic equipment. However, a semi-
mechanized planter will be used to train the labour in case future needs indicate that 
completely mechanized operations should be used for economic reasons. 

 
This system is based on systems operating in Brazil, where the use of labour is a positive social 
factor in sustaining local employment. Parts of the operational system are mechanized to make the 
system cost-effective. Seed fields are strategically located near the plant fields according to the 
renovation plan of rotation of the ratoon cane fields.  
 

5.5.6.2 Weed Control 

Weed populations compete with the cane for water, nutrients, and sunlight. Weed control in plant 
cane and ratoon cane is therefore essential and may be accomplished by the following operations: 

 A mechanical power weeder, which is pulled behind a tractor, is designed to eliminate most 
of the labour associated with weed control and the use of expensive chemicals. The crank 
mechanism is the most important component, allowing a weeding operation much like a 
garden hoe, weeding the wall of the bed and chipping under the crown of the weed with 
minimal soil disturbance. The power weeder is height and width adjustable and intended for 
all soil conditions. 

 Manual weeding can also be employed, and involves removal of weeds by teams of fifty or 
more workers using hoes. Grass weeds must be pulled out of the soil by the hoe with all of 
their roots and left on the surface to dry out and die. When chopped up, broadleaf weeds 
die easily at a young stage.   

 

5.5.6.3 Sugarcane Pests and Disease Control 

The major identified cane diseases are: 

 Smut  

 Sugarcane leaf blast 

 Mosaic virus  

 Red rot 

 

The most cost-effective solution to combating sugarcane diseases is the natural resistance of 
superior yielding varieties. This has been the philosophy of cane breeders for more than a century 
and has proved to be the most workable and cost-effective solution.  
 
Currently selected varieties have been rated as to their disease susceptibility and resistance. It is 
expected that the breeding and selection program will plant new varieties with amongst others 
increased resistance. All cane planted at EcoFarm will be hot water treated for Ratoon Stunting 
Disease (RSD). An on-going selection programme at the plantation will ensure that disease-
resistant, high-yielding cane varieties will always be available. Smut, which is the predominant 
disease on local sugarcane, will be eliminated or mitigated through the use of resistant varieties. 
 
The major pests of sugarcane in central Mozambique are stem borers, which attack the young 
shoots, causing dieback, and also bore into older stalks, causing rotting longitudinally along the 
stalk. This rotting affects juice quality, reducing yields, and thereby reducing efficient production. 
 
All available biological control methods will be implemented to control stem borer. In the short-term 
the following control practices will be initiated: 

 Incorporating trash after harvest 

 Removal of certain grass species which are known to be hosts of the stem borer 

 Using treated, borer-free seedlings 

 



Environmental & Social Impact Report – September 2014 

Coastal & Environmental Services (Pty) Ltd      36            EcoFarm Lda 

Ants and termites are another pest problem, which can be economically controlled through the use 
of specialized organic soil insecticides at planting.  
 
Locusts and grasshoppers also present serious problems and can swarm in enormous populations 
and defoliate a sugarcane plantation in days. Fortunately, various highly-effective organic 
insecticides (such as BT and Neem) can be used to combat these destructive insects. Vigilance is 
necessary and early warnings from surrounding areas being attacked will alert management to 
immediately take the proper control measures. 
 
Rats and other rodents present problems at times and can be controlled with appropriate types of 
bait. 
 

5.5.6.4 Harvesting (Plant Cane) 

A completely manual harvesting but mechanized and integrated transport system has been 
selected for operations at EcoFarm. The field layout has been designed to optimize the transport 
operations, particularly harvesting. It is estimated that manual harvesting of green cane could 
create employment for 350 harvesters. Loading and transport of cut cane will be achieved through 
the use of tractors with front-wheel drive pulling two twelve tonne side-dumping wagons. 
 

5.5.6.5 Ratoon Cane - Cultivation 

Ratoon cane cultivation essentially consists of the same equipment and operations as plant cane 
cultivation with several possible exceptions. Ideally, the ratooning operation is undertaken 
immediately after the harvesting equipment leaves the field. 
 
The initial step involves spreading the compost on the soil and which is then incorporated into the 
beds during subsequent para-ploughing and bed reforming operations and weeding. Ploughing-in 
the fertilizer below the soil surface has three advantages. First, the compost is placed in the zone 
of emerging new roots. Furthermore, it is more difficult for the emerging weeds to access the 
compost. Finally, the element phosphorus is relatively immobile in the soil so that placement in the 
root zone allows the cane to feed immediately and directly from the phosphorus in the compost. 
 
Compaction of the inter-row soils from harvesting equipment will be prevented by the correct use of 
tyres, pressure, and equipment type. 
 

5.5.7 Buildings and Infrastructure 

The sugar production component of the project will require the following buildings and 
infrastructure: 

 A composting facility; 

 Soils and Foliar Analyses Laboratory - outsourced 

 Workshops and fuel storage bunkers; 

 Sheds for agricultural equipment; 

 Roads and Road Maintenance; 

 Water Supply 
 
All buildings will be of steel-framed type. Proper ventilation openings will be designed into the 
buildings. Sprinkler systems for fire will be mounted in all buildings. Water supply will come from 
the fire loop system that will run around the factory complex. 
 

5.5.7.1 Composting Facility 

A composting facility will be constructed on the EcoFarm site. This facility/yard will have an 
impermeable floor to ensure there is no risk of contamination of the groundwater by the composing 
operations.  
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Large quantities of valuable waste product, known as filtercake, will be produced by the 
neighbouring sugarcane mill complex, which can be used as soil amendments and organic 
fertilizers. Filter cake is a mixture of sugarcane fibre, soils and water, and will be produced at a rate 
of approximately 6 000 tonnes per annum. This will be blended in the composting yard with the 
manure from the livestock farming operation to produce compost of the highest quality and 
nutritional values. The livestock farming operation is estimated to produce 60 tonnes of manure per 
day. When mixed with the filter cake this will be 80 tonnes high quality compost per day or 29 000 
tonnes compost per year. When used as nutrition for the crop, this results in 19 tonnes of compost 
per hectare per year. In addition, effective micro-organisms (EM) will be used and added to the 
compost rows to maintain the composted pile humidity at fifty per cent to aid and speed-up the 
microbial composting process.  The ratio of carbon (C) to nitrogen (N) in the composting process 
will be determined in a simple analysis at the outsourced Research and Development Laboratory. 
A well-made compost will contain ± 1.2 – 1.5% N and at the anticipated application rate of 18 – 19 
tonnes per annum this will add 228 – 285 kgN/ha per year which is enough N:P:K for optimal yields 
of sugarcane. 
 

5.5.7.2 Soils and Foliar Analysis Laboratory 

The Research and Development Department will outsource soils and foliar analysis that will 
correlate levels of nutrients in the soils and cane leaves with the levels of nutrients applied in 
experiments and the yields obtained from the various treatments. The statistically correlated data 
will serve as the basis for the commercial amounts and blends to be applied on the specific field of 
cane. 
 

5.5.7.3 Workshops and fuel storage sheds 

A workshop for machining and welding will be provided to perform most repair jobs for the factory 
and farm. A separate workshop for the electrical works and instrumentation will be provided. 
 
Fuel will be stored either in one 50 000 litre tank or two  28 000 litre tanks. 
 

5.5.7.4 Warehouses for agricultural equipment 

A separate garage will be built to service all the motor vehicles and field equipment. This will 
include a tyre repair shop, hydraulic hose repair equipment, wash rack, fuel station, and battery 
charger room and will serve both the plant and agricultural operations. 
 
A warehouse will be provided to house the critical spare parts for the factory and agriculture needs. 
Chemicals used for the factory processes and for the field will be housed separately in another 
building. 
 

5.5.8 Roads and Road Maintenance 

It is estimated that ideally there will be approximately 10 - 15 kilometres of main roads based on 
the layout of the plantation in this report. The main roads should be twelve metres wide with lateral 
drainage and with concrete structures for culverts, bridges for streams, and the crossing of the 
irrigation pipes and equipment. The road should have an adequate base and laterite rock gravel to 
support a load of eight tonnes per axle (E80) under all weather conditions.  
 
Secondary six-metre-wide roads should also be made at the time of the main road construction. 
These secondary roads are for direct access and exit from the sugarcane fields. The roads are not 
capped and will require maintenance during the dry season to permit easy access by field 
equipment. 
 
The maintenance of the roads will come under the direct supervision of the harvesting department 
and will be concerned with primarily accompanying the harvest equipment during the milling 
season to ensure that the access and exit roads to the fields are in excellent condition and permit 
the free flow of heavy traffic. A one-way traffic system with signs and arrows directing the in-field 
hauling equipment will be set up around the fields being harvested for safety concerns. All of the 
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secondary roads at the harvest site will have been graded and improved before the harvest begins. 
 

5.5.9 Water Supply and Irrigation 

All water will be sourced from the Zambezi River at an access point approximately 5km from the 
main project site. The water will be transported initially along canals which will run parallel to the 
main road after which water reticulation will be via pipes (see Figure 5.2). 
 
For optimal growth sugar cane requires between 1 000mm and 1 500mm per annum. For the total 
planned area of 2 830ha under irrigation (see Figure 5,.2) the total irrigation water requirements 
will be between 2.83 and 4.25Mm3/a. Irrigation will, however, be supplemental, and the volume of 
water extracted from the Zambezi will depend on the rainfall in any given year. 
 
The sugarcane and vegetable plots will be irrigated using a combination of centre-pivot irrigation 
system and drag-lines. The centre-pivot system is a method of crop irrigation in which equipment 
rotates around a pivot and crops are watered with an overhead sprinkler irrigation consisting of 
several segments of pipe joined together and supported by trusses, mounted on wheeled towers 
with sprinklers positioned along its length (Figure 5.3). The centre pivots which will be used in this 
project will be typically 400 meters in length (circle radius) giving an irrigated area of approximately 
60 hectares. 
 
The centre pivots are driven by motors which can keep the pivot turning in the same direction, but 
which can also be programmed to change direction at set periods. The pivots which will be 
established around current settlements (e.g. Pivots P6, 8 and 10 in EcoFarm 2, see Figure 5.2) will 
have to be programmed such that they stop and change direction and do not spray water with 8m 
of a dwelling. 
 
Drag line irrigation is defined as an overhead sprinkler system, where sprinklers are connected by 
means of portable hoses and permanent or semi-permanent pipes to a pressurized water supply. 
The system has been derived from the conventional sprinkler system of portable pipes in order to 
reduce labour requirement for its operation.   
 

 

Plate 5.1: Typical centre pivot to be used on the EcoFarm project. 
Source: EcoFarm 

 
Drag line irrigation can be well adapted for the irrigation of large areas of big estates or for 
smallholder irrigation with plot sizes as small as 1 ha and less. It can be successfully integrated 
with a conservation contour lay-out as required in hilly areas for erosion control. Drag lines will be 
used extensively in the Lambane and Chapo COCOs where the terrain is undulating (Figure 5.2) 
 
In addition to the water required for sugar processing and irrigation, there will also be the need for 

http://en.wikipedia.org/wiki/Agriculture
http://en.wikipedia.org/wiki/Irrigation
http://en.wikipedia.org/wiki/Irrigation_sprinkler
http://en.wikipedia.org/wiki/Truss
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drinking water, water for restroom facilities and emergency showers, and for fire fighting. 
 

5.5.10 Livestock Production 

The initial livestock numbers which will be kept in the Tsoni Farm area of the project will comprise 
600 cattle. The cattle will be local Nguni types crossbred with pure Brahman stock. This will be 
done to expand the genetic pool in the region as well as improve the size, fertility and marketability 
of the animals.  
 
As the project progresses the maximum livestock numbers will be increased to approximately 
6 000 breeding cows and 240 bulls. 
 
For the majority of the time the livestock will be fed in large feedlots from lucerne, sweet sorghum 
and other forage crops grown under irrigation. The main reason for maintaining livestock in the 
feedlots is to maximise the collection of urine and manure required for the production of compost, 
which will be used as organic fertilizers for the sugarcane.  
 
Once the full complement of cattle has been reached approximately 3 000 cattle a year will be 
slaughtered to provide organic beef for the European market. In order to meet EU Organic 
Standards the cattle will require some roaming space and therefore the feedlots will be designed to 
accommodate this requirement as well as maximising the urine and manure collection. 
 
The feedlots will comprise a fenced pen measuring approximately 120m x 80m (9 600m2) which 
will provide more than 15m2 per Livestock Unit initially. There will be trees planted around the 
entire perimeter of the feedlot to provide shade for the animals. Inside the feedlot there will be an 
80m-long feeding trough running the entire length of one end of the feedlot. This will be covered 
over with a 20m wide roof to prove shade while animals are feeding, and the floor of this area will 
be concreted in order to maximise the collection of urine. There will be a long (approximately 70 – 
80m) drinking water trough running along one wall of the feedlot. The majority of the feedlot floor 
will be bare ground and manure collections will be conducted once a week using road brooms and 
front end loaders. 
 
The animals will be transported to Beira and/or Chimoio for slaughter. Transportation of animals 
from site to Beira and/or Chimoio will be by road. However if there were facilities in Beira to allow 
the unloading of cattle from the Zambezi River then the option of transporting cattle by barge would 
be used. This latter form of transport is less stressful and physically damaging to the animals. 
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6 PROJECT DESCRIPTION – SUGAR MILL AND POWER PLANT 
 

6.1 General Description 
 
The plan is to erect a modern sugar factory and medium pressure and high temperature boiler for 
electricity co-generation. Details of factory plant, machinery and equipment are provided in the 
following sections of this chapter.  
 
The factory complex will be typical of the design used in the sugar industry worldwide, where sugar 
and power production are an integral part of the process. An efficient energy system will be used to 
minimise energy consumption at the factory in order to allow for maximum power export to the 
agricultural operations.  
 
 

Important note: The mill has been designed to process 2 000 tonnes of cane a day (TCD). 
However, it is anticipated that the mill will be constructed in two or possibly three phases. The first 
phase will be to construct a mill with capacity of 400 TCD. 
 

 
It is anticipated that annual sugar production will increase during the first three years of the mill’s 
operation, as shown below (tonnes per annum) 
 

 
High Quality 

(VHP/PW) 
(Refined) 

Year 1 30 800 31 200 

Year 2 33 460 33 800 

Year 3 38 600 39 000 

 
 

6.2 Extraction Plant 
 
The extraction plant for processing cane has been designed with an ultimate  crushing capacity of 
2 000 tons of cane per day (tcd). All prime movers (drive motors) for cane preparation and cane 
milling will be electrically driven in order to maximise the cogeneration efficiency of the plant. 
 

6.2.1 Design Parameters  

 The extraction plant should be able to handle fibre cane of up to 15-17%  

 The factory is designed to process 2 000 metric tons of cane per day. This is equivalent to 
about 80 tons cane per hour (TCH) at 95% time efficiency.  

 Cane will be harvested green by manual harvesters to produce stick cane of approximately 
200 cm. in length. It is anticipated that between 200 000 – 300 000 tons of cane will be 
manually harvested per year.  

 Bagasse moisture from the dewatering mill must be around 50%. 

 Crushing season will be for 200 - 300 days per year, depending on cane yield.  
 
There are basically two types of extraction technology in the cane sugar industry:  

(a) Mill roll technology which can be of various design such as two-roller mill, three roller mill, 

four roller mill, five roller mill and six roller mill. The work horse of the industry is the three or 

four roll mills. The new two roller mill technology invented by Bundaberg from Australia is 

very innovative and suits well with factory doing cogeneration. Unfortunately the capacity of 

these mills is limited to around 6,000 tons cane per day. It is very energy efficient as there is 

virtually no friction since no trash plate is used.  

(b) Diffuser technology which is almost exclusively used in South Africa. Diffuser plants are 
generally more efficient as mill extraction can reach as high as 98%.  
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A four-roller mill is proposed as the extraction technology. The four-roll-milling train is easy to 
operate but requires annual maintenance on the rollers. Other sugar mills in the area also use 
mills, and as a result the engineering skills required exist in the area. The mill bagasse will be used 
in the boilers as boiler fuel to drive a generator, so mill drives will be electric using variable 
frequency drives (VFD). 
 

6.2.2 Design Parameters for Four Roller Mill  

Tons cane per hour: : 80 

Maximum capacity : 110 – 115% of nominal 

Minimum capacity : 60 - 65% of nominal 

Fibre % cane : 15% 

Preparation Index : >90% 

Imbibition % fibre : 250-300 
 
The mill will be of four roller mill design equipped with Donnelly chute. The mill rollers will be driven 
by individual VFD motors coupled with spherical gear box. 

Design Specification   
Roll diameter : 1 220 mm (48”) 

Roll length : 2 290 mm (90”) 

Mill speed : 3 – 6 rpm 

Installed power : 200 kW 
 

6.2.3 Cane Yard Handling  

All harvested cane will be transported in two trailers towed in tandem, each with a capacity of 
approximately 12 tons. The two trailer wagons will be designed with side dump system. Harvesting 
will be scheduled for round-the-clock operation. There will be a storage yard for stick cane trailers 
which will be unloaded when there is a shortage of cane coming from the field. With this mode of 
operation the loss of sucrose in the mill yard will be negligible as the stick cane will go directly from 
the trailers to the main cane conveyor. Cane will be processed as soon as it is harvested. The time 
from harvest to delivery to the factory yard will not be more than than 4 to 6 hours. 
 

6.2.4 Cane Preparation  

Cane-sticks will be sent directly to an inline heavy duty shredder powered by a 4 kW electric motor. 
The cane preparation index obtained will be over 90% for good milling process.  
 
A carding drum is used ahead of the inline shredder to control the cane level to the shredder. 

Carding Drum   

Carrier width : 500 mm 

Drum diameter : 2 200 mm 

Diameter over paddles : 2 300 mm 

Drum speed : 45 rpm 

Motor power : 10 kW 
 
The heavy duty shredder is of the over-carrier type, having a sweep diameter of 1 700 mm and 
operating at 1 000 rpm. The rotor consists of fixed discs mounted on a forged steel shaft. The 
hammers and rotor discs are designed to allow the hammers to slightly overlap each other to 
ensure total sweep area coverage. 
 
The anvil plate wash board assembly will be of abrasion resistant grid bars with a pivot system for 
easy access to the hammers. 
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In line Shredder Rotor   

Diameter : 1 500 mm 
Width : 600 mm 
Number of hammers : 108 
Number of discs : 36 
Weight of hammers : 20 kg 
Nominal speed : 1 000 rpm 
Installed power with electric motor : 400 kW 
 
The feeder drum is to give a positive feed of cane to the throat area between the hammers and the 
anvil plate. 

Feeder Drum   

Diameter : 2 200 mm 
Width : 500 mm 
Speed : 3.5 rpm 
Motor power : 7.5 kW 
 

6.3 Raw and refined Sugar Plant  
 
The raw sugar factory will incorporate the best available technology and will be designed with 
energy conservation features to maximise power generation for the project. With a completely 
integrated raw sugar plant high quality VHP (Very High Polarisation) will be produced.  
 
The total organic sugar production will be for export to customers in Europe.  
 
For refined sugar production the unsulfured clarified juice will be filtered using Ultra Filtration 
technology. This technology will remove high molecular weight colour bodies and will produce a 
pasteurized juice that will yield a very low colour sugar. The low colour sugar will be melted and 
passed through an ion exchange resin decolourisation system to produce a clear liquor of 120-150 
ICUMSA (International Commission for Uniform Methods of Sugar Analysis) colour. Two boiling 

systems in the refinery will be used to produce the refined granulated sugar below 30 ICUMSA 
colour.  
 

6.3.1 Design Parameters  

The raw sugar plant main design parameters are:  
 

6.3.1.1 Plant Capacity  

The plant will be designed to process a flow rate of 45 tons of mixed juice per hour. 
 

6.3.1.2 Cane Quality  

Until new cane varieties are introduced and planted, the following characteristics of cane grown in 
the area are: 

 Pol % Cane:     12.5-14.5% 

 Fibre % Cane:     14-16% 

 Trash % Cane: : >  20% (green, manually harvested cane) 

 Apparent juice purity:  84-86% 
 

6.3.1.3 Product Specifications  

VHP Sugar 

The VHP sugar will have the following specifications: 

Polarization at 20ºC : 99.0% minimum 

Conductimetric Ash : 0.02% maximum 
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Moisture content : 0.4 maximum 

Reducing sugar : 0.015 maximum 

Colour ICUMSA : 600-1000 

Crystal size : 0.6-0.8 mm 
 
Product Refined Sugar 

The refined sugar will have the following specifications: 

Polarization at 20ºC : 99.9% minimum 

Conductimetric Ash : 0.015% maximum 

Moisture content : 0.01 maximum 

Reducing sugar : 0.015 maximum 

Colour ICUMSA : <45 

Crystal size : 0.2 - 0.4 mm 
 

6.3.1.4 Juice Clarification  

A clarifier will be needed to clarify the juice before going to the evaporator. There will be a very 
small volume of mud formed in the clarifier. A rotary vacuum filter or a belt filter can be used to 
filter the mud. The specifications for the various clarification equipment are: 
 

1. Clarifier     

 Design type : SRI (Short Retention)  

 Capacity : 17,0 m³   

 Retention time : 30 mins.   

2. Juice Heaters     

   Primary Secondary Clarified Juice 

 Design type : Plate type Plate type Plate type 

 Number of heaters : 1 1 1 

 Surface area, m² : 55 m² 80 m² 23 m² 

3. Filter     

 Design type : Rotary vacuum filter or Belt Press filter 

 Surface area, m² : 14 m²   

      

4.  Sulphitation   

Furnace type : Rotary 

SO2 tower : Counter current 
 
5.  Ultra Filtration of Clarified Juice for Refined Sugar Production 

For refined sugar production clarified juice will be sent to an Ultra Filtration system developed by 
Applexion of France to remove macro molecules, colouring material, starch and dextran from the 
juice. The UF system will produce a very low colour sugar in the 500-600 ICUMSA range. The 
design specifications for the UF system are: 

 The ultrafiltration system will be designed for a juice flow rate of 30 tons per hour. The 
permeate recovery will be designed for 85%, or 6.7 X concentration. The membrane pore size 
selected for the ultrafiltration system will be 0.01 microns. The flux rate is estimated to be 
around 100 litres per square metre per hour.  

 Clarified juice feed temperature will be 95ºC. One 100 microns automatic Filtomat continuous 
self-cleaning screen, followed by three 50 microns will be used to remove any particulates that 
may have entered into the clarified juice supply tank.  

 The membrane surface area calculated based on the estimated flux rate and flow rate will be 
close to 80 m². The system will be supplied with one skid each containing 2 modules. Each 
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module contains 99 ceramic membranes with a filtering surface of 20m². The skid will have a 
total filtering surface area of 160 m². The total filtering surface area provided will be 80 m² 

 The circulation pump is designed for a flow rate of 0.5m/sec. The operating pressure is set at 4 
bars.  

 A CIP system will be used for cleaning the membrane after about 48 hours of operation. The 
CIP system will consist of chemical feed tanks and hot water tank. Sodium hydroxide, sodium 
hypochloride (bleach) and phosphoric acid will be used for cleaning the membranes.  

 

6.3.1.5 Evaporator  

The evaporator station will be designed to suit the different operating conditions. The evaporator 
train will have the following heating surfaces (m²): 

  Sugar & Ethanol 
  With Cogen 

First effect : 5,00 

Second Effect : 2,40 

Third Effect : 90 

Fourth Effect : 90 

Fifth Effect : 90 
 

6.3.1.6 Vacuum Pans  

For the VHP and Plantation White sugar production continuous pans will be used for both A and B 
massecuites (dense masses of sugar crystals mixed with mother liquor obtained by evaporation). 
For the refined sugar stainless steel batch pans will be used. The seed pan for the B massecuite 
will also be of batch design. 
 
The capacity of the vacuum pans for the production of VHP/PW and for refined sugar are: 

  Number Capacity 

A massecuite CVP : 1 12 m³ 

B massecuite CVP : 1 8 m³ 

B seed batch : 1 5 m³ 

Refinery batch : 3 5 m³ 
 

6.3.1.7 Crystallizers  

With the use of continuous vacuum pans (CVP), there will be a need to have a seed crystallizer to 
provide the footing for the B massecuite. A 6 m³ horizontal crystallizer will be used to hold the 
seed. Two more crystallizers, one for A massecuite and one for B massecuite will be required to 
feed the centrifugal stations. For the refinery the R1 and R2 massecuite crystallizers will be 
stainless steel and cylindrical shape to minimize contamination. The design capacities for the 
crystallizers are: 

  Number VHP/PW Refined  

A massecuite : 1 4 m³   

B massecuite : 1 4 m³   

B seed : 1 6 m³ 
6 m³ 

 
R1 massecuite : 1   

R2 massecuite : 1  6 m³  
 

6.3.1.8 Centrifuges  

For the production of VHP/PW sugar the high grade centrifuges will be of batch type, operating at 
1 200 rpm. These machines are designed for 125 kg/charge. The hourly A massecuite to be 
processed is calculated at 6 tons/hr. With 26 cycles per hour there is a need for 2 machines. 
 
For B massecuite two continuous centrifuges will be installed to process the 3 tons/hr of 
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massecuite. 
 
For the refined sugar production three batch centrifuges similar to the A massecuite for VHP/PW 
will be needed. 
 

6.3.1.9 Sugar Drying, Bagging & Storage  

The A (refined) sugar will be transported to a dryer cooler where the moisture of the sugar will be 
reduced to below 0.10%. A rotary dryer is proposed for the project to dry 75 tons of sugar per day. 
The maximum inlet moisture of the sugar will be 1.5%. 
 
The bagging plant will be designed to bag in 50 kg and 1 000 kg bags. The 50 kg bags will be 
mostly for local market while the 1 000 kg bags will be used for Hipp GmBH. The VHP/Plantation 
White (Refined) sugar will be stored in a building adjacent to the processing plant. The storage 
capacity will be for a maximum of two months’ supply. The bagging plant will have one bulk 
weighing machine with a capacity of 50 kg each. The bags will be closed with sewing machines 
and then transported to the sugar warehouse. A one ton capacity supersack filling machine will be 
used for industrial bulk bag users. 
 

6.3.1.10 Decolourisation  

Raw liquor is passed through a decolourization column containing an anionic resin which will 
absorb the colouring particles in the liquor. The resin is regenerated using sodium 
hydroxide/sodium chloride and hydrochloric acid. The decolourization unit specification is: 

Raw liquor flow rate : 4 tons/hr 

Raw liquor colour : 600 – 800 ICUMSA 

Raw liquor brix : 65% 

Sucrose purity : > 98.5% 

% decolourization : 75% 

Clear liquor colour : 150 – 200 

Resin type : Anion polystyrene 

Resin capacity : 1,5 m³/vessel 

Brine recovery system : Nano Filtration 
 

6.3.1.11 Molasses Storage  

A tank of 10 000 litres capacity will be installed and used as a buffer tank to feed the livestock. 
 

6.3.1.12 Raw Water Source  

Raw water will be pumped from the Zambezi River, which runs near the factory site. The water 
temperature will be around 25ºC. 
 

6.3.1.13 Water System  

 Condenser water for the evaporator and vacuum pans will be recirculated through cooling 
ponds.  

 Factory cold water will be obtained from the river source.  

 Potable water will be obtained from the in-house water treatment plant.  

 Imbibition water from the heaters and evaporators will be pumped to the Diffusion Plant.  

 Clean condensate water from the first evaporator will be sent to the Boiler Plant.  

 Hot water for the process will be from condensate obtained from pans, juice heaters and 
evaporators.  

 

6.3.1.14 Steam System  

Steam pressure at boiler stop valve 65bars 

Steam pressure at turbine stop valve 62 bars 
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Intermediate steam pressure to process 10 bars 

Exhaust steam pressure to process 2.5 bars 
 

6.3.1.15 Electrical System  

All motors above 300 HP 2400 Volts, 3 phases, 50 Hz. 

Primary power 440 Volts, 3 phases, 50 Hz. 

Lighting and small power 220 Volts, single phase, 50 Hz. 
 

6.3.1.16 Compressed Air Services  

General service air : 6 bars 

Instrument air : 6 bars 
 

6.3.1.17 Waste Water  

Waste water will be sent to an aeration pond before return to the river or used for irrigation 
purpose. 
 

6.4 Cogeneration Plant 
 
The cogeneration power plant will be designed to burn bagasse as the main fuel. Supplementary 
fuel oil firing will be provided for emergency and startup conditions. The plant will consist of two 16 
tons per hour steam boilers operating at 42 - 45 bars and 500+ ºC. Steam from the two boilers will 
be sent to a 3,5 - 4 MW extraction back pressure generating unit where exhaust steam will be 
extracted for the process. The remaining steam will go to a 1 MW condensing turbo-generator for 
cogeneration. Steam at 2.5 bars will be extracted and supplied to the raw sugar factory. Power 
generated from the turbine generator will be at 11.5 KV. Step down transformers will be used to 
provide electrical power at 6400 Volts and 460 Volts to the milling, and raw/refined sugar plants. 
The excess power generated will be stepped up to 132 KV and supplied to the agricultural section 
of the project.  
 
The plant will include emission control equipment such as electrostatic precipitator (ESP) or full wet 
scrubber, indoor steam turbine generator system, heat rejection systems, miscellaneous plant 
services, and control and instrumentation systems. Bagasse handling system will be provided from 
the mill discharge to the power plant. An electrical switchyard will be provided for interconnection 
with EDM (Electricidade de Mozambique) transmission system.  
 
A bagasse storage and reclaim house of 150 tons capacity will be used to continuously circulate 
bagasse to the two boilers.  
 
Ash from the steam generator and precipitator will be collected, pneumatically conveyed and 
stored in a silo. The ash will be sent back to compost yard and composted together with filter cake, 
manure and bagasse.  
 
The steam generators will be designed for outdoor service. The turbine generators will be located 
in a building with a bridge crane sized to lift the heaviest component of the turbine generator.  
 
The heat rejection systems will be provided for condensing the turbine exhaust steam and cooling 
auxiliary equipment. The main condensers will be a shell and tube heat exchanger. A multi-cell, 
mechanical draft cooling tower will be used to cool down the water for the condensers.  
 
Plant services for compressed and instrument air and water treatment will be located in a separate 
small building. Separate system for factory air and instrument air will be designed. The water 
treatment for makeup water will consist of two 100% capacity strong acid cation exchangers, 
strong base anion exchangers, acid regeneration system and waste neutralization system.  
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A chemical feed system will be provided to maintain condensate and feed water cycle chemistry. 
 
A fire protection system will be installed to provide the necessary protection for the plant. Sufficient 
water storage capacity will be designed to comply with Fire Safety Regulations. 
 
Steel framed buildings will be provided for the turbine generators and control room areas. The 
buildings will house the turbine generators, electrical equipment room, battery room, restroom 
facilities, control room, motor control centers, lunch room area and office. 
 
The plant operating philosophy will be based on the use of a central control system from which the 
startup, monitoring, control, and shutdown of major plant systems will be performed. 
 

6.4.1 Design Parameters  

6.4.1.1 Boiler  

1. The boilers will be capable of producing 30 000 kg per hour of steam at 42 bars and 500ºC at 
Maximum Continuous Rating (MCR) when burning bagasse or other boiler fuel.  

2. The boilers will be capable of stable operation down to 33 % of MCR.  
3. The average solid content in the steam leaving the drum will be approximately 0.1 ppm.  
4. Fuel storage surge bin will have 12 hours of storage capacity at MCR  
5. All equipment and components will be located outdoors.  
6. Particulate collection will be by an electrostatic precipitator or wet scrubber. The flue gas 

stack will exhaust through a stack.  
 

6.4.1.2 Turbogenerator  

The primary turbine generator will be of multistage back pressure type. This will be followed with a 
condensing type unit, driving an air/water cooled electric generator with direct connected brushless 
exciter. The following system components will be included: 

1. Condensing turbine with its lube oil package and electro-hydraulic control system, main 
steam trip and throttle valve and governor control valves.  

2. Gland seal system with condenser and exhauster.  
3. Electric generator with associated control  
4. Lube oil storage and purification system.  
 

6.4.1.3 Condenser  

A steam surface condenser will be provided to match the requirement of the steam turbine. The 
condenser will be of horizontal shell and tube type dual pass with a divided water box. The 
following system components will be included: 

1. Air removal package including steam jet ejectors with inter and after condensers.  
2. Hogging jet ejector  
3. Vacuum breaker  
 
The system design will be based on the following criteria: 

1. Condenser hot well will have a 5-minute storage capacity at 100 percent load.  
2. Condenser tube cleanliness factor of 0.85 will be used in the design of the condenser.  
3. All equipment and components will be located indoors.  
 

6.4.2 Staffing requirements for the mill and power plant 

The EcoFarm sugar mill and power plant is expected to employ about 61 staff and workers when it 
is fully operational, as shown in Table 6.1. 
 
As many local people as possible will be employed from the start of the project. Initially it will be 
necessary to employ staff from other parts of Mozambique or expatriates for senior management 
and technical positions, but local people will occupy more senior positions as time goes and they 
gain experience and receive on-the-job-training. 
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Table 6.1: Staffing levels for sugar mill and power plant 

Production Unit No of Staff 

Sugar Mill Management  

Plant Manager 1 

Process Manager 1 

Chemist 1 

Maintenance Engineer 1 

Electrical Engineer 1 

Shift Supervisor 4 

Sugar Mill: Operational Personnel 9 

Mill Yard tender 3 

Mill Operator 3 

Clarification Operator 3 

UF Operator 3 

Evaporator Operator 3 

Pan Boiler Operator 6 

Massecuite / Centrifuge Operator 3 

Laboratory Analyst 6 

Power Plant: Operational Personnel 33 

Boiler Operator 3 

Gagasse Tender 3 

TG Operator 3 

General Operational Personnel 9 

Utility maintenance 2 

Electrician 1 

Sugar Bagger 1 

Sugar Bag Stacker 2 

Cleaner 2 

Helpers 2 

 

6.5 Process description  
 

6.5.1 Cane unloading, handling and preparation  

The cane handling system has been designed for receiving mechanically cut and billeted unburned 
cane. Billet cane will be transported in cane trailers with side dumps. All cane trailers will enter the 
mill yard and stop at the weigh bridge for cane weighing. The weighing station will have two weight 
bridges fitted with load cells. All weights will be recorded in a computer data system where cane 
quality can be assessed for the various cane plots on the plantation.  
 
The trailers with side dump will be in tri tandem, each transporting about 25 tons of cane. The 
tractor-trailer will stop at a discharge station. A hydraulic lift will be used to tilt the bin which will 
automatically open up the side and dump the billet cane into the side cane feed carrier.  
 
With a 24 hour harvesting schedule, most of the trailers will go directly to the unloading station. A 
small number of trailers will also be used as storage for emergency and to ensure that there is no 
gap in feeding cane to the diffuser. Trailers will be stored in the cane yard and a tractor will be 
used to shuttle the full trailers to the dump station. There will be a need to store between 1-2 hours 
of cane. The cane from the auxiliary carrier will pass through a carding drum which will provide a 
level flow of cane into the main cane feed carrier. The auxiliary carrier will be of apron type.  
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Figure 6.1: Loading / shredding and crushing process 

 
The cane from the main cane carrier will move under a carding drum located ahead of the inline 
heavy duty shredder. The inline heavy duty shredder consists of a large feed drum which rotates 
with the flow of the cane and force the cane into a heavy duty in line shredder fitted with swing type 
hammers. The shredder rotation is counter to the flow of cane. The prepared cane from the 
shredder will have a Preparation Index (PI) of +90% which is adequate for good mill extraction. 
 
The shredded cane will fall into a belt conveyor fitted with a cane weigher. The shredded cane will 
pass under a magnetic tramp iron separator to pick up any metal that may have entered with the 
cane. 
 

6.5.2 Extraction – Diffuser  

 

Figure 6.2: Typical diffuser plant in South Africa 

 
The shredded cane conveyor under the inline heavy duty shredder will elevate the prepared cane 
to the diffuser. The cane will drop into a slat drag conveyor which will distribute cane into the 
diffuser. 
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Figure 6.3: Diffuser process 

 
The prepared cane will stay in the diffuser for about one hour. There will be 11 stage pumps to 
recirculate the juice counter flow to the bagasse flow. Imbibition water will be added just before the 
discharge point of the diffuser. Press juice from the dewatering mill will be screened and pumped 
back before the second stage area of the diffuser. The percolated juice from the second stage will 
be pumped back to the top of the third stage. Within the diffuser two sets of bagasse screw lifters 
will be used to turn over the bagasse in order to improve percolation rate of the juice. At the end of 
the diffuser (feed point) diffuser juice will be extracted and passed through a rotary screen to 
remove fine bagacillo (the fine fraction of bagasse obtained by screening). The screened juice will 
then be pumped to the boiling house or to the distillery. Diffuser bagasse will be continuously 
removed from the diffuser. The diffuser bagasse will pass between two sets of rollers filled with 
water. Surface juice will be extracted and removed at this point. The wet bagasse will then go 
through a four roller dewatering mill equipped with Donnelly chute. 
 
The dewatering mill will consist of a four-roll mill of size 1 220 mm diameter X 2 290 mm wide (48”x 
90”). Each mill will be independently driven by an electric motor fitted with variable frequency drive. 
The working speed range will be between 100 to 1 300 rpm, while the final mill speed will be 
between 3 and 6 rpm. 
 

 

Figure 6.4: Four roller mill process 

 
Planetary gear box will be used. The mill will be equipped with a reversing motor. The fourth roller 
will be chain driven from the feed roll. 
 

6.5.2.1 Juice Screen  

The press juice from the dewatering mill will be screened through a DSM screen with a wedge bar 
opening of 1.0 mm. The bagacillo will be dropped into the wet bagasse conveyor feeding the 
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dewatering mill. 
 
A rotary juice screen with 0.5 mm opening will be used to screen the bagacillo from the final 
diffuser juice. The fine bagacillo will drop to the diffuser feed conveyor. The screened diffuser juice 
will be pumped to the boiling house and distillery. 
 

6.5.2.2 Juice Pumps  

All juice pumps will be of chokeless type. Juice from each stage will be pumped back to the top of 
the diffuser juice distribution trays. 
 

6.5.2.3 Control System  

The operation of the diffuser and the cane conveying and preparation will be controlled from the 
diffuser control room. A PLC will be used to monitor and control the cane flow from the auxiliary 
cane carrier to the diffuser. The control logic will be as follows:  

 The cane weigher on the prepared belt conveyor will be used to vary the speed of the main 
cane carrier.  

 An ultrasonic level sensor will be located at the drop chute of the auxiliary cane carrier.  

 This level sensor will vary the speed of the auxiliary cane carrier.  

 Zero speed switches will be used to interlock all the cane conveying system. 

 The capacitance probe on the Donnelly chute will control the mill speed. 

 All juice pumps will also be automatically controlled. 
 

6.5.2.4 Mill Building  

A fabricated steel mill building with a 20 ton capacity overhead crane will be provided. The building 
will also house the mill roll lathe for mill roll machine works. A control room will be located at the 
working platform level. The electrical MCC and variable speed drive control cabinets will be located 
under the control room. Walkways and step ladders will be provided to service the diffuser and 
dewatering mill. 
 

6.5.2.5 Clarification  

The diffuser juice will be pumped from the diffuser juice tank through a mass flow meter for weight 
measurement. The juice will be sent to a buffer mixed juice tank located in the raw sugar building. 
Diffuser juice will be pumped to a platular heat exchanger where second vapour and first vapour 
bleed will be used to heat up the juice from 65ºC to 105ºC. A CIP system will be used for chemical 
cleaning of the heat exchangers.  
 
Hot saccharate liming will be performed after the plate heat exchanger in the pipeline going into the 
flash tank. A static mixer will be incorporated in the line to provide good mixing of lime saccharate 
and the mixed juice. The limed juice will flash into a large flash tank prior to entering a rapid settling 
clarifier (SRI type). Polyelectrolyte will be added to the feed points of the clarifier to assist 
coagulation and settling of mud in the clarifier.  
 
Mud from the clarifier will flow by gravity to a mud mixer where bagacillo will be added prior to 
going into the vacuum filters.  
 
The mud filter will be of belt type or rotary vacuum type. Filtrate juice will be returned to the mixed 
juice buffer tank. The filter cake will drop into a belt conveyor which will then convey the mud to the 
filter cake bin.  
 
Milk of lime will be prepared using hydrated lime and water in a milk of lime preparation tank. The 
prepared milk of lime will then flow into a limed saccharate tank where juice or syrup will be added 
to form calcium saccharate.  
 
pH control will be done through a pH controller. Limed juice sample after the inline mixer will pass 
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through an inline pH sensor. The signal will be sent to the pH controller and the output signal will 
go to a control valve on the lime piping.  
 
Clarified juice from the rapid settling clarifier will flow through a rotary juice screen to remove fine 
bagasse particles still in suspension. The clarified juice will be sent to the evaporator feed tank if 
raw sugar is the final product.  
 
For the ethanol distillery the screened diffuser juice will be sent to a blending tank where B 
molasses will be added and brix will be adjusted to 20 with hot water. 
 

6.5.2.6 Ultra Filtration for Refined Sugar Production  

For refined sugar as the finished product, the clarified juice will be sent to a train of ultrafiltration 
skids as shown in the picture below. 
 

 

Figure 6.5: Ultrafiltration plant in Hawaii 

 
Process Description: 

Clarified juice from the rapid settling trayless clarifier will be screened through a primary Filtomat of 
100 microns, followed by three 50 microns size screen. The screened juice will be pumped into the 
ultrafiltration feed tank. From the feed tank clarified juice will be pumped through four stage 
ultrafiltration system. The inlet pressure to the first stage will be controlled at about 4 bars. Juice 
will enter the first stage and a circulation pump will be used to pump the juice through the two 
banks of filtering membrane. The ultrafiltered juice (Permeate) leaving the first stage will go to the 
common header for the filtered juice. The remaining juice will enter the second stage where the 
circulation pump will force the juice through the second stage membranes. The permeate juice 
from the second stage will exit to the common header. The unfiltered juice will enter the third stage 
where the permeate will leave through the common filtered juice header. The unfiltered juice from 
the third stage will move to the last stage where the final permeate will be removed. The remaining 
unfiltered juice known as etentate will flow to the retentate tank. The flow rate for the ultrafiltered 
juice will be controlled to 85% recovery of the feed inlet flow. The remaining 15% retentate will be 
sent to a retentate tank and from there the juice will be pumped to the Ethanol Plant. As the 
membranes are being fouled, the differential pressure will increase slowly. When the pressure 
reaches a maximum set value, the membranes have to be cleaned. The system will be designed to 
allow cleaning of one stage while the other four stages are in operation. During the cleaning cycle 
of one of the stages, the other four stage flow will be adjusted to match the desired flow rate. 
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A CIP system will be used for the cleaning of the membranes. Cleaning will be performed using 
caustic soda and an acid solution. Occasionally sodium hypochloride or bleach may be used to 
complete the cleaning of the membranes. Hot condensate water will also be used during the 
cleaning cycle to rinse the chemicals. A water test will be performed after the cleaning cycle is 
completed to verify the effectiveness of the cleaning. 
 

6.5.3 Evaporation  

The evaporator station will be designed to suit the different operating conditions. Two evaporator 
vessels will be used to concentrate the juice to 20 brix. For cogeneration a quintuple effect 
evaporator train will be used with extensive vapour bleeding for steam efficiency. The first two 
evaporator vessels will be of the Semi-Kestner type while the remaining vessels will be of Roberts 
type design.  
 
The syrup out of the evaporator will be controlled at 65 brix. All juice level inside the evaporator 
vessels will be automatically controlled.  
 

6.5.4 Raw sugar crystallization  

The raw sugar boiling will be done using the two boiling magma system. All massecuite boiling will 
be done through continuous vacuum pans. B seed will be produced from a small batch vacuum 
pan. The seed will be sent into a seed receiver and then pumped to the B continuous pan. The B-
massecuite from the continuous vacuum pan will discharge into a massecuite receiver. The B-
massecuite will be fed into continuous B centrifugals where B-sugar will be separated from the B-
molasses. The B-sugar will be mixed with water to form B-magma which will be used as seed for 
the A-massecuite. The B molasses will be pumped to the storage tanks for feed to the livestock 
operations. The A massecuite obtained from the continuous A vacuum pan will be dropped into a 
receiver and then fed into batch A centrifugals. The A sugar obtained will then passed through a 
sugar dryer and then sent to the storage bins for packaging.  
 
The continuous pan for A massecuite can operate for two weeks before cleaning is required. The 
new continuous pan now is designed with two stages so that one stage can be stopped and 
cleaned while the other section is in production. The B-continuous pan will be able to operate 
longer before any cleaning is required.  
 
Similarly the continuous pan will be designed with two stages so that no process interruption is 
obtained. 
 
Controls for the continuous pans will be fully automatic. New microwave probe will be used for 
controlling the brix in each of the compartments. Other controls will include vacuum in the pan, 
calandria steam pressure and syrup/molasses/water flow. 
 
For refined sugar production continuous A centrifugals will be used in lieu of batch machines as all 
the A sugar will be melted and then decolourized. 
 

6.5.5 Decolourization system  

A typical decolourisation system is shown in the picture below.  
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Figure 6.6: A typical decolourisation system 

 
Process Description: 

The system consists of two resin columns filled with 1,5 m³ of resin each, of which one will be in 
operation while the second one will be in regeneration. Raw liquor is pumped through a heat 
exchanger and then enters the bottom of the column. The raw liquor will pass through the resin 
bed in an up flow direction. The clear liquor will exit from the top of the column and flow to the clear 
liquor tank. This is then pumped to the refinery pan floor to be boiled into refined sugar. 
Regeneration is done using sodium chloride and hydrochloric acid which are pumped from the top 
of the column and exit at the bottom. Hot water is also used to flush out the system. During the 
regeneration cycle sweet water is obtained and used at the melter station to melt the VHP sugar. 
 
The Applexion system has incorporated a brine recovery system using Nanofiltration. 90% of the 
sodium salts are recovered and then reused in the system. This gives a significant savings in 
chemical cost and more important there is a drastic reduction in effluents from this system. Sodium 
hydroxide is used to neutralize the acid before sending to the effluent pond for waste disposal. 
 

6.5.6 Refined sugar crystallization  

The refinery sugar crystallization will be done with only two boilings. The clear liquor will be boiled 
into an R1 massecuite. The massecuite will be dropped into a cylindrical receiver which will feed 
directly into a batch centrifugal. The R1 syrup will be pumped back to the pan floor and thereafter 
boiled into an R2 massecuite. The R2 massecuite will also drop into a cylindrical receiver and then 
fed to a batch centrifugal. The R1 and R2 sugar will be mixed and conveyed to the sugar drier. The 
R2 syrup will be pumped back to the raw sugar crystallization house where it will be boiled into A 
massecuite.  
 

6.5.7 Sugar drying and packaging  

The refined sugar from the high grade centrifugals will drop into a double deck vibrating conveyor. 
The oversized and lumped sugar will be retained on the screen surface while the product sugar will 
fall to the bottom of the trough. The screened sugar will be conveyed to a rotary type sugar 
dryer/cooler. The dried sugar will be elevated with a bucket conveyor and discharge into a belt 
conveyor which will transfer the sugar to the storage bins located in the packaging house. The 
lumps will be collected into a receiver. This will be melted and sent back to be reprocessed. The 
dust from the dryer cyclone will be scrubbed and pumped back to the syrup tank.  
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Sugar from the bin will then go to the automatic 50 kg filling machines. The 50 kg polypropylene 
lined bag will pass through a manual sewing machine. From there a conveyor will take the bags to 
the warehouse storage area where stacking will be done. An automatic one ton filling machine will 
be used for the super sacks which will be taken out by a fork lift to the storage room. The one ton 
bags will be for supply to the industrial users.  
 

6.5.8 Condenser System  

Individual barometric single jet entry water condensers will be used for the individual pans and for 
the evaporator. This type of condenser will not require any vacuum pumps. The condenser water 
will be circulated through a cooling water pond to reduce the water temperature down to below 
35ºC. Proper sized injection pumps will be used to provide the necessary pressure for the 
condenser entry.  
 

6.5.9 Power plant 

6.5.9.1 Steam cycle  

The steam cycle will utilise a condensing steam turbine generator with uncontrolled extractions 
feeding the low pressure heater, deaerator, and process steam to the boiling house. 
 

6.5.9.2 Combustion cycle  

The combustion cycle will be designed for burning bagasse. Bagasse will be conveyed from the 
mill to the bagasse storage house. Ash will be removed from the ash collecting hoppers by vacuum 
pneumatic conveying system to the storage silo. 
 

6.5.9.3 Water and wastewater  

Water from the Zambezi river after pre-treatment will be supplied to the plant for boiler makeup and 
service water. 
 
Potable water will be supplied from the water purification system for drinking water, restroom 
facilities and Emergency showers. 
 
Fire fighting water will be provided from the fire water system. 
 
The following wastewater will be generated at the plant: sanitary wastewater, process wastewater 
and storm runoff. 
 
Sanitary wastewater from the potable water system will be discharged to a septic tank which in 
turn, will discharge to a leach field. 
 
Process wastewater comprised of the cooling tower blow down, boiler blow down, and wastewater 
from drains within the plant will be discharged to the plant runoff and drainage ditch systems. 
Drains likely to contain oil and grease will be routed through an oil separator prior to discharge. 
 
Storm runoff and roof drains will be discharged to the plant runoff and drainage ditch system. 
 

6.5.9.4 Electrical system  

A portion of the power generated by the plant will be used to power the plant auxiliaries. Power will 
also be sent to the milling plant, boiling house and ethanol plant. Irrigation will consume a 
substantial amount of power to irrigate the plantation and the project is expected to be energy self-
supplying. 
 

6.5.9.5 Bagasse handling system  

Bagasse from the dewatering mill is elevated to the bagasse storage conveyor. Bagasse will flow 
from the mill to the storage building. The bagasse can be stored and reclaimed continuously from 
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the storage building. The bagasse storage building has two floor conveyors fitted with leveling 
devices. One conveyor can be in storing mode while the second one will be in reclaim mode. The 
bagasse from the storage house will drop into a reclaim conveyor which in turn will be elevated to 
feed the bagasse boiler feed conveyor. Bagasse is ploughed out into the bagasse feeder chutes to 
enter the furnace. The excess bagasse will drop into a return conveyor to the bagasse storage 
conveyor. The system is designed to have bagasse continuously feeding the bagasse feeders in 
order to ensure supply of fuel to the boilers at all times. 
 

6.5.9.6 Ash Handling System  

Furnace ash will be removed from the furnace grate via a wet submerged belt conveyor. The ash 
will be dewatered through a vibrating screen and then conveyed to the ash bin. The fly ash from 
the cyclone separators will be pneumatically conveyed to the storage silo. Dump truck will be used 
to transport the ash back to the compost yard for disposal. 
 

6.5.10 5.5.12 Control and Instrumentation 

6.5.10.1 Control Overview  

The plant will be a fully automated facility featuring the most advanced techniques in controls. The 
aim of the control system is to achieve the highest possible efficiency while maintaining high 
product quality and consistency. Particular attention will be spent in energy economy since 
electricity sales will be an important economic factor of the project. In view of maximizing energy 
economy, extensive use of Variable Frequency Drives will be adopted whenever possible to 
reduce electricity consumption. Steam efficiency in the boiling house will be the other centrepiece 
of energy efficiency for the plant since the boiling house is the biggest consumer of steam in the 
plant. Advanced controls and sophisticated interlock system will be implemented to achieve the 
necessary efficiencies and minimize downtime, equipment failure, and equipment damage. 
 
The control system will be a state-of-the-art Distributed Control System (DCS) incorporating analog 
controls and discrete controls. The system will make use of PID algorithms, Sequences, Batching 
algorithms, and interlocks. The DCS will consist of Engineering Workstations, Operator 
Workstations, I/O drops, 
 
Integration station, Controllers, Programmable Logic Controllers (PLCs), and Human-Man Interface 
(HMI). Field devices will be smart type including Hart, DeviceNet, and Foundation FieldBus. 
 
Analog and simple discrete controls will be handled by a DeltaV control system. Safety and 
process interlock will be handled by PLCs. The DeltaV system is a fully integrated system featuring 
custom graphics, advanced alarming capabilities, historian, and trending. The PLC system on the 
other hand offers great discrete capabilities and the necessary speed to provide equipments 
protection capabilities and provide interlocking schemes for safe operation. The two subsystems 
making up the control system will be inter-connected seamlessly. The operator will have access to 
both subsystems through a single interface platform. Maintenance activities on the PLC system will 
be assisted by a Human Machine Interface (HMI) connected to all the PLC on its own data 
highway. The HMI will display all the necessary information on interlocks and motors. 
 
All the components in the control system will be connected on a redundant Ethernet LAN. The 
Engineering Workstation, the Operator Workstations, and HMI will run on Windows technology. 
The DeltaV system and the PLC system will be inter-connected by Serial Interface cards. 
 
The plant will be divided into three logical process groups: The Cane Yard/Milling area, The 
Refinery and the The Boiler/Power Plant. Each area will have its own control room and controllers. 
Each control rooms will have two double screen operator workstations. While the system is one 
system, each control room will operate as a complete separate entity. Operators will have access 
only to their areas of responsibility. They will however, have the capabilities to view the other areas 
without having operating privileges in those areas. Alarms will be assigned to plant areas and 
displayed accordingly so as to avoid nuisance alarms. 
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The control system will feature a PI advanced historical collecting system, trending, reporting, and 
alarming features. In depth diagnostic capabilities will be standard and accessible from any 
consoles. 
 

6.5.10.2 Engineering and Operator Workstations  

The Engineering and Operator workstations run on Windows technology. The stations are 
connected through a redundant Ethernet LAN. The Engineering Workstation is the programming 
station. As such, all configuration and modifications are made from this station. The Engineering 
station or Professional Plus station also has the ability to view and operate any part of the plant 
restricted only by password access. The Engineering station will be remotely located and connects 
to the rest of the system through a Fibre Optic link. 
 
The Operator Stations will have full functionality over the DeltaV system and the PLC operation 
such as starting and stopping motors. The Operator Workstations are strictly for plant operation 
and troubleshooting. No configuration is allowed from these stations. Each of the four areas will 
have two sets of Operator Workstation each having two monitors. A total of four monitors will 
therefore be available in each control rooms. From these stations, the operator will be able to view 
the whole plant with controls only to their assigned areas. Historical data and trending will be 
available for the operator at their stations. 
 
Historical data collect resides in the Integration Station. The Engineering Workstation and the 
Operator Workstations pull Historical data from the Integration Station. The Integration Station 
features a PI Historical Data Collect system. The Integration System is the ‘window to the world’ 
interface for the DCS system. It allows third party system to access selected data from the DCS 
system. It can also be used to run efficiency calculations. 
 
The Engineering station and Operator Stations will be graphically driven. They will display plant 
functions through custom displays, trends, and alarms. The 
 
operator will operate the plant from the Operator Workstations through mouse and keyboard. All 
pertinent information concerning the plant and interlock system will be laid out in a logical manner 
on graphic displays to aid the operator in normal operation and critical situations. 
 

6.5.10.3 Data Historian  

A Data Historian package will run in the Integration Station. The Data Historian is a PI system. The 
PI historian is the premier Historical Data Collecting system in the process Industry. Data can be 
retrieved and trended for analysis. This is a great tool for troubleshooting, maintenance scheduling, 
and process efficiency assessment. Each workstation will also include a Data Historian package. 
The local historical collect is however, limited to 250 points per station. 
 

6.5.10.4 Controllers  

The DeltaV controllers are redundant pairs. In case of failure, the operation automatically switches 
to the backup controller. Each area will have its own controllers and I/O subsystems. The DeltaV 
controllers are connected to the I/O Bus through a redundant Ethernet LAN. They are also 
connected to the Professional Plus computer and the Operator Workstation through a redundant 
Ethernet LAN. Advance diagnostic tools are available on both Engineering Station and Operator 
Stations to troubleshoot the controllers. On-line configuration and downloads are standard features 
in the controllers. Online controller replacement is possible by the redundancy feature of the 
controllers. The DeltaV controllers will communicate to the PLC controllers through Serial Interface 
Unit (SIU). 
 
The PLC controllers will handle all the motor logic and interlock logic. They will have their own I/O 
subsystem and communicate to the Intellicenter MCC and field devices. The PLC controllers will 
be programmed from a Personal Computer through an Ethernet port. The PLCs throughout the 
plant will also be tied through a redundant Ethernet LAN. The PLC will feature the latest DeviceNet 
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communication protocol to communicate to the Intellicenters. Also, the PLCs will be connected to 
each other and to a HMI for maintenance and programming purposes. The PLC will house a First-
Out subroutine to trap any interlock in the system and report it accordingly. Additionally, a First-Out 
scheme will enhance and make trouble-shooting more efficient. 
 

6.5.10.5 I/O  

The two I/O subsystems, DeltaV and PLC will include a combination of analog, discrete, and smart 
signals. All the field devices will terminate to one of the four I/O subsystems in the DCS or the PLC 
I/O subsystem. The DCS I/O subsystem will include Foundation Fieldbus, DeviceNet, and Hart 
instruments. These smart protocols further enhance diagnostic and maintenance activities while 
lowering installation costs. The I/O subsystems are rack- mounted modular type. The I/O 
subsystems for both the DeltaV and the PLC are housed in the MCC room for ease of routing and 
wiring. 
 
Each DeltaV controller will have its own set of I/O and its own I/O bus. The I/O subsystem will 
consist of normal (4-20mA and discrete 120 VAC or 24 VDC) I/O and Fieldbus I/O. As a rule of 
thumb, Non-critical indication analog signals and valves outputs will be Fieldbus. Temperature 
signals will be packed into groups for efficient use of I/O rack space. The rest of the I/O will be 
smart Hart I/O and discrete I/O. The DeltaV I/O subsystem offers such feature as auto recognize 
and online replacement. The system does not have to be powered down to perform a replacement 
operation. Also, keyed feature on the I/O cards prevents installing the wrong card in a slot. 
 
Foundation Fieldbus represents the latest advance in process standard and communication 
protocol. It is cross brand and establishes a standard for process control equipments. It offers 
added advantages such as additional diagnostic features, reduced wiring and reduced 
commissioning time. Significant savings can be made in installation cost, commissioning, and 
troubleshooting. 
 
The PLC will communicate to the Intellicenter MCC through a DeviceNet protocol. The MCC will 
act as individual drops on the PLC I/O highway. 
 
The PLC I/O subsystem will consist of mainly discrete I/O controlling mainly the motors and plant 
interlocks. The motor controls will be achieved through DeviceNet communication to the 
Intellicenters. The rest of the I/O will be mainly switches and statuses for interlocks. 
 
The Intellicenter represents the latest advances in MCC. Use of Intellicenters reduces the need for 
wiring inside the buckets of the MCCs. In addition, it offers a clean solution to starting and stopping 
motors from the PLC. They also allow for rapid modification and enormous flexibility in 
programming. 
 
The two I/O subsystems will be connected via a serial port in the DeltaV to the PLC controllers. 
 

6.5.10.6 Network and Interconnectivity  

The system uses Ethernet protocol for communication among the workstation and I/O bus. The 
LAN will be Fibre Optic between the areas and Copper within the areas. The redundant network 
will run different paths to minimize failure of both networks in case of physical damage. Connection 
between the DeltaV system and the PLC system will be through a SIU. The SIU run will be a short 
run within the MCC room. Communication between the PLC and the MCC will be through 
DeviceNet. The MCC will be a node on the PLC I/O bus. 
 
Communication status can be monitored and communication problems can be resolved by using 
the diagnostic tools in the DeltaV and the HMI workstations. 
 
The Integration Station offers the capability for a factory LAN to connect to the DCS system to 
collect information. The Integration station acts as a firewall protecting the DCS network from the 
outside world. 
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6.5.10.7 Operation  

The plant is operated from the three control centres dispersed in the following areas: The Cane 
Yard/Extraction, Refinery and Boiler/Power Plant. Each control 
 
room will have two Operator Workstations and each workstation will have two monitors. The plant 
will be graphically displayed with dynamic values, bar graphs, trends, and alarms to assist on plant 
operation. 
 
The operator will have passwords that enable them to operate their area of responsibility while 
having the capability to view the rest of the plant. 
 
Operator entry is through mouse and keyboard within a Windows environment. The operator will 
be notified of impending problems by having sensibly configured alarms displayed graphically and 
also activating an audible horn. 
 

6.5.10.8 Field Devices  

The field devices will comprise pressure transmitters, temperature transmitters, flow transmitters, 
level transmitters, analytical instruments, switches, solenoid valves, control valves, and control 
drives. These instruments will all be Smart type transmitters. The analog signal for indication only 
will be Foundation Fieldbus as will all the control valves. Calibration will of the devices are 
achieved using a Hart communicator device. 
 
The Motor Control Center will be smart type Intellicenters. They will act as a node on the PLC I/O 
highway. The Intellicenter uses the DeviceNet protocol. 
 

6.5.10.9 Maintenance and Troubleshooting  

Maintenance of the DCS system will start at the workstations. Any trouble in the system will trigger 
an alarm. By “Drilling Down” to the root of the problem from the diagnostic menu, the cause of the 
problem can be accurately diagnosed and corrected with little or no downtime. Since the system 
features redundant controllers and redundant LAN, some problems may be solved without any 
effect on the operation. Further, the system being modular and allowing online replacement, 
problems with I/O subsystem cards can be solved with minimal delay and without shutting down 
the whole plant. 
 
The Foundation Fieldbus devices offer further diagnostic tools. It enables the maintenance 
personnel to schedule preventative maintenance on devices showing signs of problems. 
 
The PLC system offers the most powerful tool for troubleshooting interlocks. The plant will be 
protected with numerous switches and sensors. The PLC will process all the inputs and perform 
the interlock system. In cases of device malfunction, the First-Out program on the PLC will enable 
the maintenance personnel to zero in on the problem without delay. Much downtime can thus 
beavoided. And more importantly, less equipment damage will result along with improved Grinding 
Time Efficiency. 
 
The diagnostic tools available in the system provide extensive details of the health of the device 
and its subcomponents. It also provides the health of communication between the components of 
the system. The tool presents the data in a Windows Hierarchy style with “drill down” feature to 
investigate further the problem. 
 
The HMI will feature custom graphics to assist in troubleshooting. In addition the PLC software will 
reside in the HMI computer. The PLC has a First-Out program to identify causes of shutdown. The 
first interlock stopping the operation is captured and reported to the HMI and the operator screen. 
This tool enables operations to focus on the real problem at hand without delay and guessing. 
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6.5.11 Plant services  

Plant services such as compressed air and water treatment will be provided. A separate utility 
room will be used to reduce noise in the main plant.  
 

6.5.12 Buildings  

All factory buildings will be of steel framed type. Proper ventilation openings will be designed into 
the building. Sprinkler system for fire will be mounted in all buildings. Water supply will come from 
the fire loop system that will run around the factory complex.  
 

6.5.13 Workshops  

A workshop for machining and welding will be provided to perform small repair jobs for the factory 
and farm. A separate workshop for the electrical works and instrumentation will be provided.  
 

6.5.14 Laboratory  

A laboratory with modern electronic equipment will be attached to the central control room. There 
will be two sections: one for the cane analysis and the second one for the factory control analysis.  
 
The cane laboratory will include a Jeffco type cane disintegrator and other laboratory equipment for 
pol in cane determination, fibre and moisture of cane and bagasse.  
 
The factory laboratory will be equipped with automatic polarimeter, refractometer, conductivity 
analyzer, spectrophotometer, pH meter, turbidity meter, electronic scales, sieve analysis, moisture 
analyzer, colourimeter, nutsch filter, drying oven, slurry ball mill machine, preparation index 
tumbler, and other precision laboratory equipment.  
 

6.5.15 Garage  

A separate garage will be built to service all the motor vehicles and field equipment. This will 
include a tire repair shop, hydraulic hose repair equipment, wash rack, fuel station, and battery 
charger room and will serve both the plant and agricultural operations.  
 

6.5.16 Spare part warehouses  

A warehouse will be provided to house the critical spare parts for the factory and agriculture 
needs. Chemicals used for the factory processes and for the field will be housed separately in 
another building.  
 

6.5.17 Fire Protection  

Fire protection for the whole complex will be obtained from emergency water storage tanks. A 
complete fire loop system with fire hydrants will be installed to service the various buildings in the 
complex. A fire pump station with emergency diesel backup system will be installed next to the 
emergency water storage tanks.  
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7 ALTERNATIVES 
 

7.1 Alternative Project Options 
 
One of the objectives of an ESIA is to investigate alternatives for the proposed project. Alternatives 
should be different means of meeting the general purpose and requirements of the proposed 
development, which in this case is the establishment of an irrigation project to produce organically-
grown sugar cane. There are two types of alternatives - Fundamental Alternatives and Incremental 
Alternatives. 

 Location; 

 Type of activity to be undertaken; 

 Design or layout of the activity; 

 Technology to be used in the activity; and  

 Operational aspects of the activity. 
 

7.2 Fundamental Alternatives 
 
Fundamental alternatives are developments that are totally different from the proposed project and 
usually involve a different type of development on the proposed site, or a different location for the 
proposed development.  
 

7.2.1 A different type of development 

The current irrigation infrastructure development for the production of organic sugar, in conjunction 
with organic beef, has been designed because the local environmental conditions of high 
temperatures; good sunshine and good alluvial soils that promote rapid sugarcane growth, while at 
the same time preventing most of the pest and disease problems that commonly occur in 
sugarcane cultivation.  
 
Alternative livelihood strategies that could be considered are; 

Fishing: Studies have shown that that each household catches about 8 kgs of fish annually but it is 
hard to increase this volume as the natural mature fish stocks are limited. 

Farm Work: At present there are few employment opportunities in the local area. Some people do 
migrate to find work, leaving female-headed households with added pressures to maintain 
livelihoods. 

Introduction of drought resistant crops: Introduction of more drought resistant crops has been 
attempted but these still do not survive exceptionally dry seasons and families resort to eating food 
reserves and livestock, leaving little in reserve for the next season. 
 

7.2.2 A different location 

Consideration of a different location for the development by EcoFarm is not reasonable in this 
case. The applicants have been issued DUATs for the land under assessment and therefore 
cannot consider alternative locations where they do not possess a DUAT.  However, there may be 
alternatives for the locations of the local co-operatives if some of the local communities object to 
having the sugarcane plantations on land which they utilise. 
 
The site was specifically selected due to the favourable conditions for growing sugarcane; however 
these conditions are not restricted to the selected site.  
  

7.3 The ‘No-Go’ Alternative 
 
According to the EIA Regulations, the option of doing nothing - not proceeding with the proposed 
development (the “No-Go” Option) must be assessed during the ESIA.  
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7.4 Incremental Alternatives 
 
Incremental alternatives are modifications or variations to the design of a project that provide 
different options to reduce or minimise environmental impacts and maximise benefits. There are 
several incremental alternatives that can be considered, including –  

 The design or layout of the activity 

 The technology to be used in the activity 

 The operational aspects of the activity 
 

7.4.1 Design alternatives 

Design alternatives can include different types of infrastructure. Design alternatives being 
investigated are 

1) growing conventional cane for the conventional sugar market 

2) growing alternative crops 
 

7.4.2 Layout alternatives 

The layout of the farm will undergo modification as the results of the specialist studies undertaken 
become known. The presence of sensitive vegetation types, wetlands, rivers and social and 
cultural features will all influence the final layout recommended. Engineering, logistics and financial 
considerations will also play a role in determining the farm layout. All factors will need to be 
considered synergistically.  
 

7.4.3 Technology Alternatives 

7.4.3.1 Beef production 

There are a number of alternative ways of maintaining the cattle associated with this project. Cattle 
can be kept solely as a free-range herd, they may be contained in feedlots or there may be 
management practises in place that utilised both free-range and feedlot strategies. 
 
It is anticipated that cattle will be transported to either Chimoio or Beira for slaughter and 
processing.  
 

7.4.3.2 Sugarcane varieties 

Different varieties of sugarcane have been considered. The variety chosen will need to be virus 
and disease free. It cannot have undergone genetic manipulation. The variety chosen will need to 
have a high vigour, which will allow it to quickly establish a canopy and thus out-compete weeds 
for water and nutrients. The cane will need to have good yields and a quality product. At project 
initiation the tissue culture will be supplied by DuRoi nursery, a company based in Tzaneen, South 
Africa. The cane varieties to be used will be certified by the South African Sugarcane Research 
Institute (SASRI). But in the future, proven varieties of other foreign cane may be tested. 
Sugarcane varieties which are currently being multiplied are; NCO 376;  N12;  N19;  N23;  N28;  
N32;  N36;  N40; N49, which are all stable and proven varieties in the region. 

 

7.4.3.3 Irrigation 

Irrigation will be via centre pivots and drag lines, connected to a pump station drawing water from 
the Zambezi River. The alternative to pumping water from the Zambezi is to utilise ground water 
supplies. While there is subterranean water in the area, which supplies the villages with their water 
requirements via bole-holes and pumps, this water supply is not sufficient to be able to provide the 
required quantities of water to the project. In addition its quality is not appropriate for crop irrigation, 
since its salt content is quite high, especially during the dry season (April – October). Using an 
alternative supply of water other than the Zambezi may result in a severely limited amount of water 
of unsuitable quality available to produce a viable crop. 
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7.4.3.4 Harvesting 

Harvesting will consist of manually cutting the cane by hand before transferring the cut sticks to 
trailers for transporting to an off-site sugar processing mill. The advantage of harvesting by hand is 
that it ensures a high sugar content in the cane and from a social perspective it provides additional 
seasonal employment for the local communities. An alternative harvesting method involves burning 
the cane before harvesting. 
 
As discussed previously, burning is the most widely adopted method for preparing cane for harvest 
as it removes the leaves easily and quickly and is comparatively less labour intensive than cutting 
and removing the leaves by hand (trashing). Burning is, however, associated with a number of 
disadvantages including: 

 Significant health and environmental impacts as a result of smoke emissions and carbon 
loss; 

 The cane must be milled soon after burning as it loses quality (sugar content) rapidly; 

 The mulch-like layer of residue can contribute to the waterlogging of fields, particularly 
where soils with high clay content are poorly drained.  

 Trash blanketing has been found to lower soil temperature, which can impede early plant 
growth.  

 
The disadvantages related to trash blankets can be easily mitigated through correct management. 
Indeed, with correct management, this trash blanket can act as an organic mulch, considerably 
reducing soil erosion, preserving soil nutrition for crop growth and reducing fertilizer requirements. 
In addition, it also helps to prevent weed germination, thereby reducing the need for herbicides. 
 

7.4.4 Scheduling Alternatives 

Ripening and harvesting of the cane in the dry months is easily scheduled as a result of the 
irrigation programme. This ensures there is ripe cane available for cutting and processing for long 
periods during the year.  The alternative to this is to design a planting and harvesting schedule 
around the seasonal rains is not feasible as sugarcane cannot be cultivated in these climatic 
conditions without irrigation. 
 

The harvesting system will involve cutting the cane manually before it is transported to the off-site 
processing mill. Harvesting will be scheduled and performed on a daily 12 hour cycle consisting of 
two six-hour shifts and the loading and haulage operation will be conducted over the full 24 hours 
made up of three eight-hour shifts to avoid operator fatigue and ensure labour legislation is 
adhered to. All vehicles will be fitted with appropriate lighting for operating at night but this practice 
does have additional health and safety issues. Rescheduling the harvesting programme to only cut 
during daylight hours may reduce the inherent dangers of operating at night but may also mean 
that the off-site processing mill receives cane at irregular intervals which will affect the overall 
efficiency of the project. 
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8 DESCRIPTION OF THE BIOPHYSICAL ENVIRONMENT  
 

8.1 Introduction 
 
This chapter briefly outlines the biophysical environment in the project area. The descriptions are 
based on the assessments presented by the various specialists (see Volume 2) who undertook 
baseline studies for this project.  
 

8.2 Physical environment 
 
The project  will be situated on the outskirts of the town of Chemba situated approximately 50kms 
north of Vila da Sena on the western side of the Zambezi River, in the District of Chemba, in the 
extreme north of Sofala Province, Mozambique. 
 
Climatic, soil and ecological conditions in the Zambezi Valley of southern Africa are extremely well 
suited to the production of sugarcane. Studies conducted at the EcoFarm site indicate that with full 
irrigation, high yields of sugarcane can be produced (van Rensburg pers. comm.). 
 

8.3 Climate 
 
In general, Mozambique experiences a tropical to subtropical climate with the inland being cooler 
than the coast. The study area is situated in a transitional zone between the northern area 
influenced by equatorial low pressure systems with monsoons in the warm season; and the 
southern part of the country that experiences subtropical anticyclones. The climate is classified as 
a dry savannah climate. 

 

Figure 7.1: Monthly average, minimum and maximum temperatures for the Chemba area for the 
period 2008 
Source: FAO, CROPWAT Weather Programme 2008 

 
Average rainfall in the Chemba District is in the order of 850mm/a 
(http://www.samsamwater.com/climate), almost all of which falls in the months November through 
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March, when monthly rainfall is around 100mm or more. Rainfall peaks in January and February 
(monthly rainfall around 170mm), and the months of May to October are essentially dry. The area 
is prone to both severe droughts and flooding, with months of drought often followed by heavy 
storms and high floods (Ferro and Bouman, 1987). 
 
The Zambezi basin has a tropical climate, with the lowest temperatures occurring between May 
and August when the ‘winter’ temperatures range between ~15 °C and ~26 °C. Daily ‘summer’ 
temperatures occur between September and April and range between ~23 °C and ~30 °C. The 
long-term average monthly minimum and maximum temperatures for the Chemba area are 
depicted in Figure 7.1. 
 

8.4 Topography 
 
The study area has undulating topography and is located on the west bank of and a short distance 
from the Zambezi River. It has an altitudinal range of 70 – 300 m amsl (see Figure 7.2). The study 
area is situated in the middle valley of the Zambezi River. The valley is hot and supports semi-arid 
woodland and savannah. The topography can be described as gently undulating; it elevates from 
east (Zambezi River) to west with the highest point being 305 m amsl just to the north of the study 
area (Figure 7.2). 
 

  

Plate 7.1: The landscape is characterised by flat to low undulating plains 
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Figure 7.2: Topography and elevation of the EcoFarm area. 

 

8.5 Geology and Soils 
 
Sedimentary rocks of the Sena Formation of Cretaceous age underlie the study area (Ferro and 
Bouman, 1987). This formation comprises sandstone, calcarentites, conglomerates and siltstones 
and can attain a thickness of more than 2 500m. It‘s depositional history is related to the breakup 
of Gondwanaland some 160 Ma ago and the infilling of the Mozambique Basin. 
 
Quaternary-aged unconsolidated sedimentary deposits are associated with river courses and the 
floodplain of the Zambezi River. The entire property is covered with a sandy soil horizon and no 
rock exposures were observed. 
 
The soils of the study area are related to the underlying geology of the area which consists of pink 
sandstone as the main country rock. The sandstone has been eroded over time by numerous 
streams and rivers that flow eastwards to the Zambezi River, resulting in a dense network of 

A B 

C D 
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stream and river valleys where alluvial deposition has occurred over the eroded sandstone. Thus, 
besides soils derived in situ from sandstone, there are extensive areas of alluvial soils.  
 
Three soil types have been broadly defined for a section of the study area by Dr Alois Hungwe of 
Imagen Consulting (AgDevCo EcoFarm Report, 2012). This description was expanded to include 
the entire EcoFarm study site. 
 
Soil Type 1:  This is the main soil type found in the area and occurs on the upland interfluves on 
old alluvium.  They consist of deep (>150cm) sandy loams and sandy clay loams overlying similar 
sandy loams and sandy clay loams. The soils are non-sodic and well drained. They are suitable for 
crop production. 
 
Soil Type 1a: These are sodic soils which occur in the low lying drainage areas of the stream and 
river drainage areas.  They consist of deep sandy loams and sandy clay loams, overlying sandy 
clays and sandy clay loams.  The sodic horizons tend to appear at depths of 40 to 70cm.  These 
soils are of restricted suitability for crop production. 
 
Soil Type 2:  These soils are found in the lower lying drainage areas of the project site. They 
consist of deep (>150cm) medium to coarse grained sandy loams and sandy clay loams overlying 
similar sandy clay loams. The soils are non-sodic and well drained. The good drainage, good 
fertility and depth make these soils well suited for crop production.  However, their location in 
drainage areas may mean that agricultural activities may impact on the drainage of the area unless 
provision is made in the irrigation design. 
 

  
Sandy loams with few to no rocks and few 
clasts. 

Sandy clay loam alluvium in the lower lying 
drainage systems 

Plate 7.2: Typical soil types on the project site 
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Figure 7,3: Soil distribution map for the Ecofarm project site. 

 

8.6 Hydrology and Water Use 
 
The Zambezi River flows for 820 km within Mozambique, from the border with Zambia and 
Zimbabwe down to the sea at the Zambezi delta. The Zambezi Delta is a broad, flat alluvial plain 
along the coast of central Mozambique. The Delta is triangular in shape, covering an area of 
approximately 1.2 million hectares that stretches 120km from its inland apex (near the confluence 
of the Zambezi and Shire Rivers) to the main Zambezi River mouth and 200km along the Indian 
Ocean coastline from the Cuacua River outlet near Quelimane south to the Zuni River outlet. The 
Zambezi alone carries 50% of the country’s water, excluding Lake Niassa, making it the most 
important natural water resource in the country and one of the most important in southern Africa. 
 
The Shire River, which drains from Lake Malawi, enters the Zambezi River downstream of the 
project site approximately 160km from the coast. The Zambezi River flows past the study area, 
which is approximately 2.5km away at its nearest point. In addition, the Nhazimba River, a tributary 
to the Zambezi, flows through the northern section of the study area. The Sangadeze River flows 
to the south of the study area, and is also a tributary to the Zambezi River. 
 
In 2008 the estimated total annual abstraction of water from surface and groundwater resources in 
the Zambezi Delta, for the domestic needs of both the rural and urban populations, and for 
agricultural use by smallholder and commercial producers, was between 28 and 28.5 million cubic 
metres. 
 

8.7 Current Land Use 
 
Mozambique has a rich natural resource base, including untransformed indigenous forests, 
savannah woodlands and coastal habitats.  About 25% of the land has commercial forestry 
potential, 12.5% constitutes state-protected areas and a further 22% comprises potential wildlife 
habitat (GPZ, 2003).  Extensive commercial logging is currently being undertaken in the project 
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area, including on the Ecofarm 1 and 2 DUATs and the Tsoni COCO. 
 
Almost all households in the project area are heavily reliant on the natural resources for their 
livelihoods. There are no services for water and all the households access and utilize naturally 
available water resources, especially the local rivers. Many households are also reliant on naturally 
occurring vegetation for construction of their homes; the sourcing of thatch for the roofs of local 
houses is done biannually from anywhere in the area, while wood for building poles is also found 
locally from the more forested areas. The forests are utilised for fuel/firewood. Other natural 
resources from the forested areas include the collection of honey and wild fruits. 
 
Agriculture is the largest and most important land use in the area, and is limited to small arable 
plots (machambas) usually located near to houses. The main crops are maize, sorghum/millet and 
beans. Cotton is planted after maize has been harvested, but beans sweet potatoes, tomatoes, 
sesame and cassava are typically intercropped and planted throughout the year. Smaller cash-
crops also include peas, peppers, vegetables, sugarcane and onions. The majority harvests are 
primarily used for subsistence and self-consumption purposes, although some do obtain a small 
income from cash crops (vegetables, tomatoes and nuts, for example) which are sold the roads, in 
local markets, or in Chemba. 
 
Livestock comprises mainly goats, chickens and pigs with only a small number of households that 
have relatively sizeable bovine herds. These animals are escorted to suitable grazing sites in the 
area. Some households practice beekeeping. 
 
Fishing in the Zambezi River and other seasonal rivers is an important subsistence and economic 
activity for households living close to the river banks. Fishing in the study area is reported to be an 
important economic activity and is practised most during the months of January and February, 
when the Zambezi is flowing at its peak. Fish are dried and sold to local markets. 
 
Agricultural practices are discussed in more detail in Chapter 8 – Description of the socio-
economic environment, 
 

8.8 Terrestrial Flora 
 

8.8.1 General description of vegetation and habitat types 

The project area occurs within the Zambezian and Mopane woodlands (Figure 7.3), which transect 
tropical and subtropical Grassland, Savannah and Shrubland biomes. It represents one of the 
World Wide Fund for Nature’s terrestrial ecoregions. The WWF describes this ecoregion as 
follows: 

“Zambezian and Mopane Woodlands are dispersed throughout southern Africa, bounded by the 
Luangwa River in the north and the Pongola River in the south. Mopane tree (Colophospermum 
mopane) woodlands mix with Zambezian woodlands in lower-elevation areas, often along major 
river valleys”.  
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Figure 7.3: WWF Ecoregions highlighting the Zambezian and Mopane Woodlands 

 
The types and distribution of habitats was based on the vegetation survey (see CES Botanical 
Specialist Survey, December 2013). Additional physical faunal habitats (such as riparian areas and 
dambos) were visited to assess their condition and utilization by the fauna. The following broad 
habitats were recognised in the region and these are represented in the vegetation map of the 
project area (Figure 7.4).  
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Figure 7.4: Vegetation types found in the EcoFarm and local cooperative project areas 
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8.8.1.1 Drainage lines and dambos  

The drainage lines consist of either riparian zones, which are narrow bands of woody vegetation, 
or reed beds and other herbaceous vegetation which grow adjacent to rivers and drainage lines. 
Reed beds occur as dense stands along some sections of the drainage lines and are the preferred 
habitat for a number of specialised faunal species, especially amphibians and birds mostly 
associated with waterways and rivers. In most cases, woody riparian vegetation and trees are 
absent or highly degraded, due mainly to clearing by local people, and do not form a typical 
riparian woodland habitat. These permanent, semi-permanent or seasonally inundated drainage 
lines and rivers include low lying drainage areas (locally referred to as dambos) and hygrophilous 
(water loving) grasslands.  
 

8.8.1.2 Stunted Woodlands and Shrublands  

Prior to disturbance, Zambezian Undifferentiated Woodland would have dominated the site. 
However, due to frequent burning and clearing, this woodland has been degraded and is better 
described as a shrubland, with isolated scattered trees covering less than 5% and shrubs (often 
growing from coppicing) covering about 30%. Grasses and herbs dominate the remaining areas. 
Canopy cover is thus more open, and as a result typical woodland species are mostly absent 
 

8.8.1.3 Mopane Woodlands  

The Mopane Woodlands occur in small patches throughout the project site and are dominated by 
stands of Colophospermum mopane species with individuals in excess of 10m in height. Numerous 
saplings and seedlings belonging to this species as well as a grass layer were noted in the 
understory (Figure 7.5). This habitat is a typical woodland habitat, although the almost 
monospecific nature of the woodland reduces faunal (and especially avifaunal) diversity. 
 

8.8.1.4 Wooded Grasslands, Grasslands and Cultivated areas 

This vegetation type is composed primarily of herbs and grasses as well as isolated shrubs which 
make up 10-40% of the cover. In some cases these grasslands represent natural vegetation 
derived from periodical floods, or in lower lying areas with higher soil moisture. However, in most 
cases they are previously cultivated areas which were abandoned or are presently fallow lands, 
and which represent different levels of succession and/or regeneration of the natural vegetation. 
Fire is a constant element and a limiting factor in the natural regeneration of the vegetation. 
 

  
Riparian zone Mopane woodland 
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Degraded Zambezian Undifferentiated 
Woodland 

Wooded Grassland and Grassland 

Plate 7.3: Vegetation types on the EcoFarm project site 
Source: CES 

 

8.9 Terrestrial Fauna 
 

8.9.1 Faunal Diversity 

The fauna of northern Mozambique remains one of the most poorly-known in Africa. This is a 
consequence of the inaccessibility of the region and also the protracted civil war which affected 
access to many areas.  The southern part of the country, south of the Zambezi River, has 
traditionally been incorporated into the southern African region and its fauna has been incorporated 
into numerous monographic reviews of the subcontinent.  However, the region north of the 
Zambezi, including the provinces of Zambezia, Nampula, Niassa and Cabo Delgado, remains 
essentially scientifically undocumented, and many regions lack even preliminary surveys.   
 

 8.9.2 Protected Area Network 

The formal protected area network in Mozambique is relatively extensive (Table 7.1).  However, 
problems of declining infrastructure and protection during the extended civil war (Hatton et al. 
2001) have led to poor formal wildlife protection in many of the isolated parts of the country with 
the result that many areas now have severely reduced wildlife populations. There have been 
extensive programmes to uplift and revitalize the protected area network and protect biodiversity in 
the country (USAid 2008). 
 
There are no National Parks in close proximity to the project area (Figure 7.6). The nearest 
National Park is Gorangoza National Park which is situated more than 200km south of the project 
area. 
 
There are a few hunting reserves (Coutada Official No. 1, 6, 7 and 13) that occur to the west and 
south of the project site. However, wildlife numbers in these areas is now low due to human 
activity, which has seen uncontrolled hunting and poaching, or game moving away from these 
areas due to disturbance.  
 
Table 7.1: Mozambique’s Protected Area System (Serviços de Veterinaria and IIAM) 

Designation Number Surface Area (sq. km) % of Country 

National Park 6 37, 476 4.69 

National Reserves 6 47,700 5.95 

Game Control Areas 2 2,700 0.34 

Hunting Areas 12 50,017 6.24 

Forest Reserves 13 9,452 1.8 

TOTAL 52 147,345 17.32 
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Figure 8.5: Protected areas surrounding the project site 

 

8.9.3 Important Bird Areas 

Sofala province includes two Important Bird Areas (IBA), namely: (1) the Zambezi River Delta 
(MZ007) and (2) the Gorangoza Mountain and National Park (MZ008) – both support a high 
richness of species with Zambezian affinities (Parker, 2001). However, neither will be impacted by 
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the project as the Zambezi River Delta IBA is approximately 200 km south-east from the Chemba 
project area, while the Gorangoza IBA is 250kms south of the project area. 
 

8.9.4 Amphibians 

53 frog species have been recorded in Mozambique, 30 of which are recorded from the lower 
Zambezi Region (the region in which the project is located), whilst another 11 species may also 
occur. Despite this relatively high diversity, there are no endemic amphibians currently recorded 
from Mozambique, although more detailed faunal surveys are likely to reveal overlooked, unique 
species. 
 

A total of 9 species out of a potential 41 species were recorded for the project site, including most 
of the characteristic species of wetlands in the lower Zambezi region e.g. the Eastern Olive Toad 
(Amietophrynus garmani) and the Greater Leaf-folding Frog (Afrixalus fornasini) (Figure 7.7). 
Puddle Frogs (Phrynobatrachus spp) and Ridge-backed Frogs (Ptychadena spp), were also 
encountered. 
 

 

 

 

 
Eastern Olive Toad (Amietophrynus 
garmani) 

Greater Leaf-folding Frog (Afrixalus 
fornasini) 

Plate 7.4: Two characteristic amphibians recorded during the dry season site visit 
Source: W. Conradie 

 
No alien amphibian species have been found to occur in Mozambique. In addition, no Mozambique 
amphibians have become extinct and no known amphibians of conservation concern occur in the 
region. 
 

8.9.5 Reptiles 

The Mozambique reptile fauna was last reviewed in 1982, and remains poorly known. 
Approximately 160-180 reptile species occur in Mozambique; endemicity is low (11-12 species) 
and mostly associated with offshore islands. The coastal forests of northern Mozambique between 
the Rovuma and Zambezi Rivers remain largely unexplored and urgently need investigation, as 
there may be further species remaining to be discovered. MICOA (1998) provides a reptile list of 
possible species that may occur in Mozambique and which are listed in the South African Red 
Data Book, but this list is dated, and many of the species are mentioned to occur in Southern 
Mozambique. Compilation of published literature indicates that at least 81 species occur in the 
Chemba region, with a further 12 species possibly present. 
 
A total of 20 out of a potential 81 reptile species that occur in the Lower Zambezi region have been 
recorded for the whole of the project area. Four reptile species of special concern: Eastern 
Hingeback Tortoise (Kinixys zombensis), Leopard Tortoise (Stigmochelys pardalis), Southern 
African Rock Python (Python natalensis), and Flap-necked Chameleon (Chamaeleo dilepis) were 
recorded during the survey, they are all listed on the CITES Appendix II. Only one Mozambique 
reptile (the Zambezi soft-shelled terrapin, Cycloderma frenatum) is listed as `Near Threatened' by 
the IUCN (2012) but no suitable habitat for the species occurs in the region. The Southern African 
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Rock Python (Python natalensis) is a protected species in Mozambique (DNFFB, 2002). A further 
four species of special concern may well occur in the area: Tropical Girdled Lizard (Cordylus 
tropidosternum), Rock Monitor Lizard (Varanus albigularis), Water Monitor (Varanus niloticus), and 
Speke’s Hingeback Tortoise (K. spekii). 
 

  
Eastern Hinged Tortoise (Kinixys zombiensis) Southern African Python (Python natalensis) 

  
Leopard Tortoise (Stigmochelys pardalis) Rough Plated Lizard (Gerrhosaurus major) 

Plate 7.5: A selection of reptiles recorded on site (dry season 
Source: W. Conradie) 

 

8.9.6 Birds 

Mozambique is largely unexplored in terms of its avifaunal diversity, but it is known that the country 
holds more than 700 bird species of which 530 species breed in the country. Despite the 
contradictory richness values Mozambique is a country that stimulates considerable scientific 
interest for its high bird diversity (Parker, 2001; MICOA, 2009). However, being a sizeable country, 
it is surprising that Mozambique only has one “true” endemic bird species, namely the Namuli 
Apalis (Apalis lynesi), which occurs in northern Mozambique on Mounts Namuli and Mabu (Parker, 
2001; Sinclair & Ryan, 2010). 
 
From a conservation perspective Mozambique sustains a remarkable number of range-restricted 
species, in particular forest birds. Many of these species are near-endemic to the country and 
confined to three Endemic Bird Areas (EBA), which are shared with Zimbabwe, Malawi and South 
Africa.  
 
A total of 96 bird species were recorded during the two surveys, of which 75 birds were observed 
during the wet season survey (February) and 56 were observed during the dry season (October). 
There were 34 bird species that were recorded during both the wet and dry season surveys. 
 
Only two bird species were recorded on site that are considered by the IUCN to be threatened: 
Martial Eagle (Polemaetus bellicosus) (Figure 7.8) and Bateleur (Terathopius ecaudatus) were 
recorded.  In addition, another eight CITES-listed species were recorded, while a total of 61 bird 
SCCs (species of special concern) may occur on site. 
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Plate 7.6: Martial Eagle (Polemaetus bellicosus) as seen on the EcoFarm site 
 Source: http://en.wikipedia.org/wiki/File:Martial_Eagle 

 

8.9.7 Mammals 

Mozambique has 238 recorded species of mammal (MICOA 2009). Nine of 21 species of antelope 
occurring in the country are considered threatened, and one has become nationally extinct.  Other 
large herbivores, such as elephant, rhino and buffalo, have been removed from many areas. Local 
subsistence hunting and habitat destruction over a long period of time has caused a loss of 
mammalian diversity and population density in many areas of Mozambique. 
 
A total of only 4 mammals were observed during the two seasonal faunal surveys. The 
hippopotamus (Hippopotamus amphibious) is the only large mammal commonly found in the area, 
residing in the sanctuary of the Zambezi River. However, reports from local inhabitants reveal a 
wide diversity of small mammals living in the project area. 
 
Eight mammal SCC were identified for the study area: four of these occurred in the area during 
historical times and are highly unlikely to still occur; three mammal SCC could still possibly occur in 
the area, African Elephant, Striped Leaf-nosed bat and Straw-coloured Fruit Bat; and one, the 
hippopotamus (VU) is resident in the area. 
 
Aside from wild mammals, the domestic mammals which were observed on site include: cats (Felis 
catus), dogs (Canis africanis), zebu cattle (Bos sp.), pigs (Sus scrofa), and goats (Capra 
aegagrus). 
 

8.10 Air Quality 
 

8.10.1 Introduction 

The aim of the investigation was to determine baseline air quality conditions, delineate sensitive 
receptors and identify potential impacts to air quality that may arise from the project. This formed 
the basis for the air quality impact assessment conducted for the project. The following tasks, 
typical of an air quality impact assessment, were included in the scope of work:  

 A review of proposed project activities in order to identify sources of emission and associated 
pollutants.  

 A study of regulatory requirements and health concentration thresholds for identified key 
pollutants against which compliance need to be assessed and health risks screened.  

 A study of the receiving environment in the vicinity of the project; including:  
o The identification of potential air quality sensitive receptors (AQSRs);  
o A study of the atmospheric dispersion potential of the area taking into consideration local 

meteorology, land-use and topography; and  
o The analysis of all available ambient air quality information/data to determine pre-

development ambient pollutant levels.  
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 The compilation of an emissions inventory for combustion emissions (particulate matter (PM) 
and gaseous pollutants) during the operational phase;  

 Atmospheric dispersion modelling to simulate ambient air pollutant concentrations as a result 
of the project.  

 A screening assessment to determine:  
o Compliance of criteria pollutants with ambient air quality standards;  
o Potential health risks as a result of exposure to non-criteria pollutants;  

 The ranking of impact significance based on the methodology adopted by CES.  

 The compilation of a comprehensive air quality specialist report detailing the study approach, 
limitations, assumption, results and recommendations of mitigation and management of air 
quality impacts.  

 

8.10.2 Assumptions and Limitations 

 The quantification of sources of emission was restricted to the proposed project area. 
Background pollutant concentrations were not available and therefore not included.  

 Project information required to calculate emissions for proposed operations were provided by 
EcoiFarm. Where necessary, assumptions were made based on the experience of the air 
quality specialist.  

 In the absence of on-site surface meteorological data, hourly MM5 surface and profile data for 
the period 2012 to 2014 was utilised in the study.  

 Construction, closure and post-closure phase impacts were not quantified, as they are highly 
variable and generally less significant than operational phase impacts.  

 VOC emissions from fuel oil / diesel storage were not included. It is known to contribute 
minimally to total VOC emissions.  

 

8.10.3 Description of the Receiving Environment 

8.10.3.1 Air Quality Sensitive Receptors 

AQSRs primarily relate to places where humans reside. Ambient air quality guidelines and 
standards, have been developed to protect human health. Ambient air quality, in contrast to 
occupation exposure, pertains to areas outside of an industrial site boundary where the public has 
access to. 
 

8.10.3.2 Atmospheric Dispersion Potential 

Physical and meteorological mechanisms govern the dispersion, transformation, and eventual 
removal of pollutants from the atmosphere. The analysis of hourly average meteorological data is 
necessary to facilitate a comprehensive understanding of the dispersion potential of the site. 
Parameters useful in describing the dispersion and dilution potential of the site i.e. wind speed, 
wind direction, temperature and atmospheric stability. 
 

8.10.3.3 Surface Wind Field 

The wind roses comprise 16 spokes, which represent the directions from which winds blew during 
a specific period. The colours used in the wind roses below, reflect the different categories of wind 
speeds; the yellow area, for example, representing winds in between 4 and 5 m/s. The dotted 
circles provide information regarding the frequency of occurrence of wind speed and direction 
categories. The frequency with which calms occurred - the. periods during which the wind speed 
was below 1 m/s - are also indicated. 
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Figure 8.6: Period, day- and night-time wind roses 
Source: Airshed 2015 (MM5 data - January 2012 to December 2014) 

 
  



Environmental & Social Impact Report – September 2014 

Coastal & Environmental Services (Pty) Ltd      80            EcoFarm Lda 

 

Figure 8.7: Seasonal wind roses 
Source: Airshed 2015 (MM5 data - January 2012 to December 2014) 

 

8.10.3.4 Temperature 

Monthly mean, maximum and minimum temperatures are given below in Table 2. Temperatures 
ranged between 11.7 °C and 38.7 °C. During the day, temperatures increase to reach maximum at 
around 15:00 in the afternoon. Ambient air temperature decreases to reach a minimum at around 
07:00 i.e. just before sunrise. 
 
Table 8.6: Monthly temperature summary (MM5 data - January 2012 to December 2014) 

Monthly Minimum, Maximum and Average Temperatures (°C) 
Lakes MM5 data (January 2012 to December 2014) 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Minimum 21.3 20.4 18.7 16.1 11.7 12.1 11.7 13.7 14.4 14.9 17.7 19.1 

Average 28.7 28.1 27.2 24.2 21.4 20.1 19.1 21.6 23.8 25.0 26.9 28.2 

Maximum 38.7 37.0 35.8 34.1 30.7 29.3 28.5 31.7 35.1 36.1 37.9 37.4 

Source: Airshed 2015 ((MM5 data - January 2012 to December 2014) 

 

8.10.4 Ambient Air Quality within the region 

8.10.4.1 Measured Ambient Air Quality 

The proposed Project is located in a rural area currently affected by air pollution sources such as 
wind-erodible areas and vehicle exhaust emissions. Pollutants released include but are not limited 
to fugitive suspended particulates (PM2.5, PM10 and TSP) and gaseous pollutants as products of 
combustion. 
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There is no published ambient air quality monitoring data available for the region of the proposed 
project. A literature search on sources of air pollution in the region is provided in the following 
sections.   
 

8.10.4.2 Sources of Air pollution within the region 

Neighbouring land-use in the surrounding of the project is predominantly agricultural activities. 
These land-uses contribute to baseline pollutant concentrations via fugitive and process emissions, 
vehicle tailpipe emissions, household fuel combustion, biomass burning etc. 
 
Agriculture 

Agriculture is a major land-use activity within the area surrounding the site. Particulate matter is the 
main pollutant of concern from agricultural activities as particulate emissions are derived from 
windblown dust, burning crop residue, and dust entrainment as a result of vehicles travelling along 
dirt roads. In addition, pollen grains, mould spores and plant and insect parts from agricultural 
activities all contribute to the particulate load. Should chemicals be used for crop spraying, they 
would typically result in odiferous emissions. Crop residue burning is an additional source of 
particulate emissions and other toxins. Due to the small scale of farming activities these are 
regarded to have an insignificant cumulative impact. 
 
Mining Sources 

Particulates represent the main pollutant of concern at mining operations, both for underground or 
opencast operations.  The amount of dust emitted by these activities depends on the physical 
characteristics of the material, the way in which the material is handled and the weather conditions 
(e.g. high wind speeds, rainfall, etc.). 
 
Fugitive Dust Sources 

These sources are termed fugitive because they are not discharged to the atmosphere in a 
confined flow stream.  Sources of fugitive dust identified in the study area include paved and 
unpaved roads and wind erosion of sparsely vegetated surfaces. 
 
Unpaved and paved roads 

Emissions from unpaved roads constitute a major source of emissions to the atmosphere in the 
South African context.  When a vehicle travels on an unpaved road the force of the wheels on the 
road surface causes pulverization of surface material.  Particles are lifted and dropped from the 
rolling wheels, and the road surface is exposed to strong turbulent air shear with the surface.  The 
turbulent wake behind the vehicle continues to act on the road surface after the vehicle has 
passed.  Dust emissions from unpaved roads vary in relation to the vehicle traffic and the silt 
loading on the roads. Unpaved roads in the region are mainly haul roads. 
 
Emission from paved roads are significantly less than those originating from unpaved roads, 
however they do contribute to the particulate load of the atmosphere.  Particulate emissions occur 
whenever vehicles travel over a paved surface.  The fugitive dust emissions are due to the re-
suspension of loose material on the road surface. Paved roads in the region include the 213 and 
449. 
 
Wind erosion of open areas 

Windblown dust generates from natural and anthropogenic sources. For wind erosion to occur, the 
wind speed needs to exceed a certain threshold, called the threshold velocity. This relates to 
gravity and the inter-particle cohesion that resists removal. Surface properties such as soil texture, 
soil moisture and vegetation cover influence the removal potential. Conversely, the friction velocity 
or wind shear at the surface is related to atmospheric flow conditions and surface aerodynamic 
properties. Thus, for particles to become airborne, its erosion potential has to be restored; that is, 
the wind shear at the surface must exceed the gravitational and cohesive forces acting upon them, 
called the threshold friction velocity. Every time a surface is disturbed, its erosion potential is 
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restored (US EPA, 2004). Erodible surfaces may occur as a result of agriculture and/or grazing 
activities. 
 
Vehicle Tailpipe Emissions 

Emissions resulting from motor vehicles can be grouped into primary and secondary pollutants.  
While primary pollutants are emitted directly into the atmosphere, secondary pollutants form in the 
atmosphere as a result of chemical reactions.  Significant primary pollutants emitted combustion 
engines include carbon dioxide (CO2), carbon (C), sulphur dioxide (SO2), oxides of nitrogen (mainly 
NO), particulates and lead.  Secondary pollutants include NO2, photochemical oxidants such as 
ozone, sulphur acid, sulphates, nitric acid, and nitrate aerosols (particulate matter).  Vehicle type 
(i.e. model-year, fuel delivery system), fuel (i.e. oxygen content), operating (i.e. vehicle speed, 
load) and environmental parameters (i.e. altitude, humidity) influence vehicle emission rates. 
 
Transport in the vicinity of the proposed project is via trucks and private vehicles along the 213 and 
449 roads, which are the main sources of vehicle tailpipe emissions, as well as unpaved haul 
roads. 
 
Biomass and Domestic Fuel Combustion 

Aerosols, black carbon and hydrocarbons are associated with biomass burning. Burning crop 
residue may be a significant source of atmospheric emissions within the area. 
 
In addition, domestic households are known to have the potential to be one the most significant 
sources that contribute to poor air quality within residential areas. Individual households are low 
volume emitters, but their cumulative impact is significant. It is likely that households within the 
local communities or settlements utilize coal, paraffin and/or wood for cooking and/or space 
heating (mainly during winter) purposes. Pollutants arising from the combustion of wood include 
respirable particulates, CO and SO2 with trace amounts of polycyclic aromatic hydrocarbons 
(PAHs), in particular benzo(a)pyrene and formaldehyde. Particulate emissions from wood burning 
have been found to contain about 50% elemental carbon and about 50% condensed 
hydrocarbons. 
 
Coal burning emits a large amount of gaseous and particulate pollutants including SO2, heavy 
metals, total and respirable particulates including heavy metals and inorganic ash, CO, PAHs 
(recognized carcinogens), NO2 and various toxins. The main pollutants emitted from the 
combustion of paraffin areNO2, particulates, CO and PAHs.  
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9 DESCRIPTION OF THE SOCIO-ECONOMIC ENVIRONMENT  
 
This chapter consists of a brief overview of the data obtained during the Socio-Economic Baseline 
Survey, focus group discussions and key informant interviews. A full description is available in the 
Socio-Economic Impact Assessment that forms part of the Specialist Volume (CES Specialist 
Volume 2, December 2013). 
 

9.1 Overview and Population Dynamics 
  
This description of the social environment considers 18 villages and one town, Chemba (Table 
8.1), which are considered to be the Project-Affected Communities (PACs). Most of these are 
situated linearly along the Zambezi River and its tributaries to take advantage of the fertile soils on 
the river and tributary banks. Apart from Chemba and its four built-up residential areas (called 
‘bairros’), fourteen medium-sized (approximately between 50 - 60 households in each), yet 
spatially extensive and dispersed settlements are considered. Based upon population figures 
provided by chiefs and CES’s own estimates, the PACs constitute around 10 000-13 000 people, 
or between 15.6 and 20.3% of the district’s population. These villages are listed in the table below, 
which also indicates each village’s estimated population and number of households. 
 
Table 8.1: Summary of Demographics of Affected Communities in the vicinity of the EcoFarm Project 

Village  Estimated Population Estimated No. of Households  

Calamo  439 55 

Chapo 306 38 

Nhacola 337 42 

Bairro 1 
Constituting 
the town of 
Chemba 

700 

Chemba total: 
2 513 

87 

Bairro 2 300 38 

Bairro 3 1 253 157 

Bairro 4 260 32 

Antonio-Mbuzi 340 42 

Chimuana 178 22 

Lambane 1 051 131 

Macanga* 1 000  125 

Lambique 367 46 

Nhacalamo 528 66 

Galu  304 38 

Goba* 1 000 125 

Lampiao 295 37 

Chivulivuli 265 33 

Ndandula 454 57 

TOTAL (estimate)  9 377 

* The population of Macanga and Goba could not be obtained due to poor village participation at 
the time of the survey. However, the table provides an estimate for these two villages based upon 
the population of their surrounding villages. 
 
Based upon the 2007 estimated district population of 63,981, the PACs therefore constitute 
between 15.6 and 20.3% (9 377 people). Households are large and the cultural tradition of the 
villagers reinforces the practice of polygamy. The average household size is around 8 members. 
Females comprise approximately 60% of the population, which means that the male-to-female ratio 
for these PACs is around 1 to 1.1.  
 
Focus group discussions revealed that most villages have seen a population growth in the last 
decade, despite the net-loss of individuals from the district. Much of this growth can be attributed to 
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a normal increase in village population as this relates to extended and polygamist households, and 
a lowering in child mortality rates. The data did not reveal a significant in-migration trend in the 
area, which makes sense as few economic sectors provide an impetus for migrant labour. Some 
Malawian migrant workers have, however, been noted in the village of Macanga. These workers 
were temporarily housed whilst constructing government-provided resettlement houses for a 
number of beneficiaries.  
 

 

Figure 8.1: The EcoFarm Project Area 
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9.2 Social Amenities and Basic Village Infrastructure  
 
Table 8.2 summarises all the social amenities and basic village infrastructure.  
 
Table 8.2: Social amenities and basic village infrastructure 

Village 
Wells/Boreholes/Water 

Tap 
School Clinic Churches Graveyards 

Football 
Fields 

António-
Mbuzi  

Borehole 

 
Rudimentary primary 

school under tree 
(Gr1-3); extension of 
Lambane’s school 

 

 
  

(Chemba) 
Bairro 1 

 
Borehole & well with hand 

pump 

 
Primary school 

(Gr1-7) 

None 
   

(Chemba) 
Bairro 2  

Water tap 

None None 
 

None None 

(Chemba) 
Bairro 3 

None  
Secondary school 

(Gr8-12) 
 

 
None None 

(Chemba) 
Bairro 4 

None 
 

Private secondary 
school 

(Gr8-12) 

None 
  

 

Calamo  
(Wells with hand pumps – 

1 is broken) 

 
One 

(Gr1-7) 

None 
 

 
 

Chapo 
 

Well with hand pump 

 
Rudimentary primary 

school 
(Gr1-3); extension of 

Chemba’s school 

None 
 

  

Chimuana 
 Boreholes 

None None 
 

None 
 

Chivulivuli 
 

Well with hand pump 

None None No 
 

 

Galu  
Wells with hand pumps 

 
Primary school 

(Gr1-5); extension of 
Nhacalamo 

None 
  

 

Goba 
 

Well with hand pump 

 
Primary school 

(Gr1-5) 

None 
   

Lambane 
 

Borehole 

 
Primary school (Gr1-

7) 

None 
  

 

Lambique 
 

Well with hand pump 

 
Primary school 

(Gr1-5) 

None 
 

  

Lampiao 
 

Borehole 

None None 
 

 
None 

Macanga 
  

None 
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Village 
Wells/Boreholes/Water 

Tap 
School Clinic Churches Graveyards 

Football 
Fields 

Borehole Primary school 
(Gr1-5); extension of 

Goba 

Nhacalamo 
 

Well with hand pump 

 
Rudimentary primary 

school 
(Gr1-2) 

None None 
 

 

Nhacolo 
 

Well with hand pump 

 
Rudimentary primary 

school 
(Gr1-3); extension of 

Bairro 1’s primary 
school 

None 
 

  

Nhandula 
 

Well with hand pump 

 
Primary school 

(Gr1-7) 

 
(Rudimentary) 

  
 

 

9.3 Water Supply  
 
Most PAC villages either have a borehole without a hand pump, or a well with a hand pump. The 
exceptions are the two bairros (built up area/suburb) of Chemba (bairros 2 and 3) each of which 
has a standpipe.  
 

9.4 Sewerage 
 
None of the villages have any government- or NGO-constructed pit latrines, as each household 
has its own self-erected latrine(s) with thatch and bamboo coverings. 
 
The only secondary schools are located in Bairro 3 (Chemba’s only government secondary 
school), and Bairro 4 (a private school). Both schools provide education from Grade (Gr) 8-12. Five 
primary schools are located in Bairro 1 (Chemba; Gr1-7), Goba (Gr1-5), Lambane (Gr1-7), 
Lambique (Gr1-5) and Nhandula (Gr1-7).  
 
In addition, rudimentary primary schools that operate as extensions of these larger established 
schools serve the villages of Chapo, Galu, Macanga, Nhacalamo and Nhacolo. Most of these 
schools consist of weathered mud and thatched structures where government school teachers 
from larger established primary schools in Chemba, for example, provide ad hoc lessons during 
the week for Gr1-3 or Gr1-5.  
 

9.5 Medical Facilities 
 

Apart from a clinic in Chemba (Bairro 3), as well as a rudimentary mud structure with some medical 

supplies in Nhandula, no other village has a clinic.   

  

9.6 Churches and Graveyards 
 
Most villages have more than one church, each church being dedicated to a specific faith. The 
majority faith is Christian (around 92.9% of the population are Christians) and Islam. For example, 
four churches were counted in Bairro 1, whereas Bairro 2, Barro 3, Lambane, Lambique, Macanga 
and Nhacolo all have three churches. The only villages without churches at the time of study were 
Nhacalamo and Chivulivuli.  
 
Most villages have at least one central graveyard. Some villages, such as Calamo and Nhandula, 
have up to four graveyards.  
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9.7 Recreational Facilities 
 
As the sport of football is practised by a large majority of men in the area, most villages have at 
least one football field. 
 

9.8 Energy  
 
Government-provided electricity is limited to particular areas of Chemba, forcing many households 
in the area to utilise alternative forms of energy such as generators, solar panels, lanterns, wood or 
charcoal. However, the use of wood as an energy source was listed by most households (81.9%). 
This means that wood renders an important ecosystem service to these rural villagers, many of 
whom already expressed a concern that the number of trees are reducing as result of the nearby 
logging activities. 
 
The dependence of wood from trees for household energy sources is substantial, and confirms 
villagers’ dependence on natural resource-use. Some of the local trees harvested for wood include 
the locally named Chanati Tree (Sena name), Massaniqueira Tree (Sena name) and Pau Preto 
Tree (Portuguese name).  
 
Although the use charcoal by households themselves is limited (12.5%), it is a significant income 
source for many who sell charcoal next to the roads in the project area. 
 

9.9 Communication, Markets and Transport 
 
The radio is predominantly used for conveying important information or news (the radio station is 
located in Chemba), whilst the elders and/or chiefs are also considered as important information 
bearers. 
 
Most villages have their own shops where smaller items are sold or bartered, varying from food 
items and agricultural produce to charcoal, medicine and general equipment. For a wider range or 
bulk grocery items, most villagers frequently travel to Chemba, on a daily or weekly basis, some 
also travel to Sena (around 35km from Chemba to the south). Men and women seem to share this 
duty, although women are primarily responsible for obtaining food-related items. The largest 
section of those households that spend money at these shops (70.5%), spend anything between 
5MZN to 300MZN ($0.2-$10.1) per trip. Fewer households (17.0%) spend between 301MZN and 
800MZN ($10.2-$27.1) per trip, whereas very few (12.5%) spend more than 800MZN per trip.  
 
The primary mode of vehicular transport is the use of bicycles and motorbikes, but walking is still 
the predominant means of mobility. Very few individuals use local taxis, as this is an expense few 
can afford. A taxi from Chemba to Caia (approximately 90km) costs approximately 170MZN ($5.7), 
and the same taxi would charge around 70MZN ($2.4) for a trip to Sena (a distance of about 
35km). Transport to Chemba from the nearby villages is fairly economical. For example, a taxi from 
Chapo to Chemba is priced at around 10MZN ($0.3).   
 
Herds of livestock are regularly seen crossing these roads, which add an additional safety risk also 
to the users of the roads.  
 

9.10 Household Composition 
 
Most households (members who share a house) have permanently settled in the area (82.2%), 
whereas an only 17.8% were classified by respondents as temporary (often just for one season). 
The latter refers to households that have settled in the area as migrant and/or seasonal workers, or 
households who temporarily live in the area for a period of time in search of employment 
opportunities or to farm.  
 
The study calculated the average household size at approximately 8 members per household (de 
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facto population). Such large household sizes are suggestive of the culture of polygamy, as men 
typically have more than one wife in these villages (sometimes more than five). Moreover, with a 
high unemployment rate of 22%, such large household sizes also reveal high inter- and intra-
household dependency ratios, as the unemployed labour force places a much heavier burden on 
the actively employed members to pool resources to support the entire household and to meet 
daily costs associated with, among other things, nutrition, healthcare or education. 
 
The majority of the households in the study area appear to comprise closely-related family 
members consisting of parents and children. Few households (3.2%) have members in their 
households that are not family, such as adopted children or non-related dependants.  
 

9.11 Household Livelihood Strategies  
 

9.11.1 Formal and Informal Employment   

The official unemployment rate for the area is estimated at 22%, which is somewhat lower than the 
estimated unemployment rate for Mozambique as a whole (27%), (Macauhub 2012). The reason 
for this significant unemployment rate can be ascribed to the fact that the area does not have any 
real economic sectors and private companies that provide employment opportunities. Within the 
working-age population of between 15 and 65 years, the table below provides the employment 
sectors for those members who are either formally, informally or self-employed. 
 
Table 8.3: Employment Sectors (Formal and Informal)  

Sector No % (of total No) 

Own farming/fishing  414 68.5 

Farming (paid)  84 13.9 

Formally employed 58 9.6 

Essential trading 48 7.9 

Total  604 100.0 

 
Few residents are formally employed (9.6%), whereas the smallest employment category is for 
informal, essential trading businesses (7.9%). The vast majority of households do not have a 
wage-based livelihood, as on-farm activities (such as own-household agriculture) occupy 68.5% of 
those who are either formally or informally employed. 
 
Approximately 13.9% of working residents are working on someone else’s machamba for an 
income. This can be considered as informal employment, as it is normally seasonal and/or irregular 
paid work. The practice of labour exchange (not necessarily for money, but also moral obligation) 
cuts deep into the cultural practices of Mozambique’s rural villages. The largest formal economic 
sector is the educational sector (24.1%), followed by the government administrative and health 
sectors (8.6% each). The logging industry also provides employment to around 5.2% of the 
formally-employed residents, whereas the same percentage of employed members is working in 
politics. Lastly, domestic work and general technician-related services combined account for 
around 5.1% of those who are formally employed.  
 

9.11.2 Income and Expenditure 

Monthly household income is tabulated below and portrays the range of income received per 
month against the number of household members who indicated each type of income source. It 
should be kept in mind that monthly income is variable and, to some extent, influenced by the 
timing of the harvesting of crops that may be sold. 
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Table 8.4: Household Income Per Month in the Study Area 

Household 
Incomes 

Nr of Households 
% (of Total 

Households) 
Average Monthly 

Income (MZN) 
Average Monthly 

Income (US$) 

Local trading 48 17.1 10,605.0 359 

Livestock sales 68 24.2 4,762.0 161.2 

Donations 
and/or 
remittances  

17 6 3,268.2 110.6 

Productive fruits 33 11.7 2,863.0 97 

Charcoal 8 2.8 1,315.7 44.5 

Fish  20 7.1 375.0 12.7 

Farming (crops) 9 3.2 330.0 11.2 

Formal 
Employment  

47 16.7 Unsure* 

Peace jobs 1 0.4 Unsure* 

* Obtaining income-level data is always challenging, as in many cases respondents cannot recall how much 
income was received during the last month from various sources. This is especially the case since, often, 
household members (especially those who are formally employed), might not want to disclose their incomes 
with the rest of the household members. This is unfortunately a limitation in any study 

 
Local trading is the second most significant income source (17.1% of all the households receive an 
income from this activity), and contributes the largest average income of 10,605 MZN ($359) per 
month. This is followed by livestock as the largest income source for around 24.2% of the 
households; generating sales (mostly chickens and goats) which account for an income of 
4,762MZN ($161.2) per month which is almost half of that derived from trading.  
 
Formal employment is also significant, as it contributes to the income of approximately 16.7% of 
households. Respondents were unable to estimate the income received from formal employment 
per month. However, during the focus group discussions, many attendees confirmed that particular 
employment sectors, such as logging companies, pay around 2,200MZN ($74.5) per month to their 
employees.  A relatively significant 11.7% of households also appear to receive an income from 
productive trees, which provide the fourth largest average income bracket of around 2,863.0 MZN 
($97) per month. Lastly, although charcoal-making is a well-known and widespread income-
earning practice in rural villages, relatively few households (2.8%) seem to obtain an income from 
this. Charcoal is normally sold in bags alongside roads for around 70MZN ($2.4), and is frequently 
seen being transported on bicycles. Some villagers claim that selling charcoal can be one of the 
major income-earning activities during particular months.  
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Plate 8.1: Village Structures 
A–Pit latrine; B–Small sleeping house; C–Sleeping house; D–Cooking area; E–Church; F–Market stall; G–Well with hand pump; H–Football field; I + 
J–Grain and maize storage house and container; K–Shading and produce storage structure (on the thatched roof). 
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In terms of expenditure, food, health and clothes account for most of the households’ monthly 
expenditures. However, expenses related to traditional ceremonial practices and funerals are also 
significant. The highest expenditure months are those associated with Christmas and New Year; 
months which are normally associated with an over-expenditure on food and clothes items.  
 
Although money is the primary means of exchange and bartering, a significant percentage (21.0%) 
of households also mentioned that agricultural produce and livestock are also sometimes used. 
Consequently, the importance of agriculture and livestock rearing in their culture and livelihood 
practices cannot be understated.    
  

9.12 Agriculture 
Agriculture is an integral part of village livelihoods, and forms the backbone informal economy of 
the area and the country. Although being an economic sector, agricultural production is also for 
subsistence purposes, which means that it is closely linked to food security. The following section 
provides an overview of the villagers’ agricultural practices, which has been divided into food 
gardening (their machambas), animal husbandry and fishing. This is followed by a brief section of 
food security, reporting on data that depicts household consumption trends.  
 

9.12.1 Food Gardening  

A very significant 245 of those 281 households studied ( 84.2%) practise food gardening. Most of 
these households (239 - 97.6%) practise food gardening on a separate piece of land, whereas 
some of them (2.4%) have either a small food garden around their homestead, or both a small food 
garden and a machamba.  
 
The majority of those who have productive machambas have between one or two fields (56.1%). 
Only 43.9% have more than two fields while very few (6.3%) have more than five fields. Many of 
the villagers close to the Zambezi River and its tributaries prefer to make their fields on small island 
patches to take advantage of the productive soil. This has the advantage of having fertile fields, but 
the disadvantage of occasional floods and the loss of entire harvests.  
 
The most common type of machamba ownership comprises independently-owned or inherited land 
(49.1%), followed by a near similar percentage of machamba land that has been acquired through 
the Traditional Authority (46.6%). Few machambas have been bought from the government (4.3%).  
 
Most households practise shifting cultivation. The largest majority of all the current productive fields 
assessed were cultivated in the last few years (99.1%), whereas a trivial 0.8% constitutes either 
new fields, or fields that simply have not been under a planting regime during the last year. Nearly 
all the fields are rain-fed (some use water cans from wells or boreholes), and nearly all fields are 
cultivated by means of simple hand tools such as a hoe and spade. No fertilisers are used, as 
many households rely on burning their fields after a harvest, which is believed to restore the fertility 
of the land.  
 
Maize, sorghum/millet and beans were the primary produce being planted and harvested in the 
area during the survey period (32.3%, 19.0% and 15.0% respectively). Focus group discussions 
revealed that beans and maize are the primary agricultural produce being planted in the area. 
Although impossible to predict with certainty, most households seem to cultivate maize (which is a 
seasonal crop) from November to February, after which land is prepared for cotton from May to 
July. Few households listed cotton among their crops, which makes sense as the cotton season is 
normally between May and July (although this trend may have significant yearly variations).  
 
Beans are typically intercropped and planted throughout the year. This is also the case with sweet 
potatoes, tomatoes and sesame, which constitute approximately 18.9% of all produce listed. 
Although is much smaller quantities, alternative (primarily) cash-crops also include peas, pepper, 
vegetables, sugarcane and onions which are usually intercropped as well.  
 
Although maize, sorghum and beans represent the predominant staple food of the area, cassava is 
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also planted by around 2.8% of the farmers. Cassava is a versatile and attractive crop to plant in 
rural areas, as it tends to assist households with overcoming periods of food insecurity, especially 
during the hunger season (normally the wet season). In this way, producing cassava is a way to 
supplement or even replace other food sources (cf. Prudencio and Ai-Hassan, 1994).  
 
Cultivation Calendar  
Different crops are planted and harvested during different time intervals throughout the year. 
Information on this ‘agricultural calendar’ is important as it will enable EcoFarm to understand how 
the project can benefit and provide more support to the villagers during particular periods of the 
year.  
 
Farming seems to be performed by both men and women. The table below provides an estimate of 
different planting and harvest seasons for the most common crops planted near the study area.  
 
Table 8.5: Crop Cultivation Seasons in the Study Area  

Crop Start of planting season Start of harvest season 

Cotton  Dec/Jan    May/June  

Maize/Sorghum/Millet 
First planting season = Oct/Nov  

First harvesting season =  
Nov 

Second planting season = March  
Second harvesting season =  

Jun/Jul 

Beans March-June Aug-Sep 

 
It should be noted that most crops are actually harvested on an ad hoc basis throughout a 
particular period of the year. For example, although the estimated harvesting seasons for maize, 
sorghum and millet is said to be around November/December and June/July, entire fields are not 
harvested at once. Cassava is another case in point, as this crop is actually harvested throughout 
the year.  
 
Although it is very difficult to generalise, it seems that there are different planting seasons. For 
example, crops such a Maize, Sorghum and Milled are planted in October and again in March, 
whereas other crops, such as cotton or beans, are planted during December/January, as well as 
March-June (respectively). The harvesting periods normally follow the planting season. Although 
this is not always the case, the dry months (April-November) are normally associated with 
harvesting. No specific gender roles have been recorded, as it seems that both men and women 
are responsible for working on their machambas.  
 

9.12.2 Productive Trees  

Apart from agricultural produce, households are also reliant on productive trees, which many tend 
to grow in or around their homesteads. Income from such fruit can be significant, and a major 
economic contributor during poverty cycles and hunger months (Table 8.4 indicated that 11.7% of 
households obtain an income from productive trees). Approximately 112 (40.0%) of the households 
studied had productive trees that grow usually around their homestead. The largest categories of 
productive trees owned include the Moringa Tree (owed by 47.3% of these households), the 
Massaniqueria Tree (35.7%), Papaya (29.5%), Mango Tree (24.1%) and Banana (13.4%). 
Although the Massaniqueria Tree is a wild-growing tree in the area, many households also plant 
the tree for its medicinal purposes. Productive trees are usually planted close to homesteads and 
are used for subsistence and commercial purposes. Most of these fruits are sold individually for 
anything around one to five MZN, or between US$0.03-US$0.17.   
 

9.12.3 Animal Husbandry  

In many parts of Mozambique having a reliable source of disposable assets such as livestock 
(goats, for example), is often an essential strategy for households to cope with serious socio-
environmental disturbances (cf. Osbahr et al., 2008). The survey revealed that 183 (65.1%) of 
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households had livestock, which are kept for subsistence and commercial purposes. The figure 
below displays the different livestock raised as a percentage of these 183 households: Of those 
who are engaged in animal husbandry, chickens and/or ducks are kept by an overall majority 
(68.3%). Chickens and ducks are a vital and trustworthy source of food, especially in times when 
crop production is low. This is followed by just more than a half of those households who own 
goats (50.8%), followed by 43.7% who own pigs. Some households also have doves (5.5%).  
 
Cattle are kept by 19.7% of households for economic subsistence but also for cultural practices. 
Local price ranges for cattle are normally determined by the age and size of a single cow. Labour 
is often needed to herd cattle, for which herdsmen are sometimes hired for around 100MZN ($3.4) 
per month.   
 
The average number of cattle kept is around 8 per household, whereas the average number of 
pigs kept is slighter higher at six. The highest average number of livestock kept is for chickens 
and/or ducks at 15, whilst 11 is the mean number of goats kept. Most livestock share in the water 
obtained from wells and/or boreholes, although some households (3.9%) did indicate that their 
livestock (presumably cattle) consume water from the river.  
 

9.12.4 Agricultural Challenges  

The most obvious and serious challenges for the farmers of the area seems to be related to pests 
and a lack of farming equipment. Another serious agricultural challenge mentioned by most is that 
of water, which seems to relate both to the damage caused by floods, but also droughts. Although 
many machambas are planted on small islands, access to water for irrigation remains problematic 
as these islands dry-up during the dry periods. Alternatively, during the rainy season, floods can 
sometimes ruin entire harvests, especially if the water level of the river rises unexpectedly.  
 
Another serious agricultural constraint seems to be the lack of an agricultural market in the area. 
Although there are many local shops, few are actually able to obtain a real income from agricultural 
produce, as this is mostly sold within villages themselves. Few farmers receive agricultural support 
(1.6% of the farms were cultivated with support being provided). According to the Director of the 
DSEA the government does subsidise the production of corn, sorghum, beans and vegetables in 
emergency situations such as in the events of floods or droughts. In addition, some cotton 
companies sometimes assist farmers in the area with cotton feeds and pesticides, although few 
households mentioned such support.  The selling price for cotton is regulated by the Government 
of Mozambique. The government also occasionally supports cotton farmers in the area with seeds. 
Cotton is usually sold to cotton producing companies such as Plexus Cotton Ltd., China Cotton, or 
the government’s National Company of Cotton. 
 

9.13 Fishing 
 
The Zambezi River and its tributaries support a small fishing sector that primarily revolves around 
household subsistence. Around 19.2% of households are involved in fishing, most of which are 
located in the villages that are close to the river. Apart from fishing from the river banks many use 
self-constructed canoes for fishing expeditions, returning to the land with fish that some sell in 
Chemba in packages of four to five for around 50MZN per package. As indicated in Table 8.4 
around 7.1% of households receive a monthly income from fishing of around 375MZN ($12.7). 
Some fish are sold in Chemba, which draws buyers from as far as Pombwé and Cavlene. It is 
normally the male youth members who are responsible for fishing. Being a fisherman seems to 
have a high status in the villages, presumably as the act of fishing is a dangerous occupation with 
the risks of attacks by crocodiles and hippopotamus. 
 

9.14 Food Consumption & Security 
 
Most households consume Xima (a cornmeal staple food), beans, nuts and fish as their staple food 
on a weekly basis (91.5%, 80.1%, 80.0% and 71.2% respectively). A smaller, yet also significant 
percentage of households (47.0%) regularly consume maize, which is seasonal-dependant. 

http://en.wikipedia.org/wiki/Cornmeal
http://en.wikipedia.org/wiki/Staple_food
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However, maize is normally consumed throughout the year as not all the plants are harvested 
simultaneously. Some corn is also left on the plant stems for months to dry, after which the corn is 
mashed to make Xima.  
 
A significant 75.4% of households have stated that they do not have sufficient food to eat. The 
primary reasons for this are floods and drought conditions. As previously noted, floods frequently 
inundate many machambas situated on island patches, whereas a drought affects their rain-fed 
planting regime. Since most households assert that they are food insecure it is understandable that 
the vast majority (77.6%) share their harvests and food with other households. This suggests 
strong inter-household social relations and food support patterns. Sharing food might also reinforce 
moral implicit contracts between households, which simply refers to social ‘obligations’ between 
households which many rely upon as a livelihood coping response in times of stress or, in this 
case, food insecurity.  
 
Households were asked to list the months which bear the highest potential for food insecurity, and 
most indicated the months from October to February, which roughly coincides with the rainy 
season (December-March). This finding makes sense, as few households are able to harvest 
during the wet season, whereas some might also lose entire harvests due to the rising river table. 
Some respondents also referred to floods which were experienced in the last few years; intense 
rainfall which affects harvests significantly. In this view, many stressed that they are, in fact, food 
insecure, as families struggle to obtain sufficient harvests to sustain their households. 
 

 9.15 Natural Resource-Use and Ecosystem Services  
 
It is estimated up to 84.2% of households practise crop farming. Most of these households (97.6%) 
practise crop farming on a separate piece of land (machamba), whereas some of these 
households (2.4%) have either a small crop area around their homestead, a machamba, or both. 
 
The terms ‘ecosystem services’ is used to distinguish between an array of resources and 
processes supplied by the natural environment (or ecosystem) that are used by people. Figure 8.2 
below shows the relative importance of different natural resources to the local communities around 
the project area.  
 

 

Figure 8.2: Natural resource-use by households 

 
What can be seen from the figure above is that most households are engaged in insect harvesting 
or bee-keeping (64.1%), gathering grasses and reeds for house thatch (38.4%) and collecting wild 
plants for medicinal purposes (38.4%). The same percentage of households seems to utilise the 
area for collecting wild vegetables, as well as for grazing their livestock - predominantly cattle and 
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goats (31.7% and 31.0% respectively). Collecting wood for firewood is the sixth largest category 
(28.8% of households are engaged in gathering wood), whereas collecting sand and/or clay either 
for brick-making or pottery, is also practiced by only 16.7% of all the households.  
 
What should be noted from the data is that activities such as charcoal-making or wood gathering 
might have been under-reported, as it is clear that most are using wood for a variety of subsistence 
and commercial purposes. However, the fact that around 12 logging companies were operating in 
the area at the time of study might have affected this practice. Such companies might either have 
reduced access to wood (as many claimed to be the case), or might restrict villagers from using 
particular trees that are reserved for logging.  
 
Very few households are engaged in hunting (only 8.9%), as many argue that the area does not 
have much wildlife after the war. Animals frequently seen being hunted include the small 
antelopes, rabbits, bush goats, guinea fowls, wild pigs and cane rats. Some of the animals are 
hunted by catching them in a bewildered state after the field has been burnt.   
 
As indicated, particular wild plant species also render an important ecosystem service in terms of 
medicinal, food or commercial purposes. Particular plant species are used for very specific 
reasons. Local plants that are used for medicinal purposes include several shrub and/or tree 
species such as the locally (Sena) named Mpindulo, Nhamatubo, Nhansanganha and Nconde. 
Certain trees which are used for their timber potential include the locally named Sha Chanati, Pau 
Preto (Portuguese name), as well as the Amarula Tree (English name). Trees that are said to be 
used for canoe-making include the Mangueira Brava and Chanfuta trees (Portuguese names).  
 
Although many trees render an ecosystem service, some are also culturally preserved. Some of 
these are the Baobab Tree (English name), Mangueira Brava Tree (Portuguese name), and 
Massaniqueira Tree (Portuguese name). Plates 5.5 and 5.6 overleaf provide a collage of some of 
the natural resources collected and used by village members, as well as their local names.  
 
In terms of gender roles, the bulk of the natural resource-use activities listed above are performed 
by men (especially young men). However, particular tasks are performed by women, and 
particularly girls, such as fishing and shrimping, collecting grasses and reeds for thatch, as well as 
gathering wood.  
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10 ASSESSMENT OF BIOPHYSICAL IMPACTS 
 

10.1 Introduction 
 
In this chapter the major biophysical impacts associated with the project are discussed. The 
findings are based on the findings of the following specialist studies: 

 Botanical Specialist Survey 

 Terrestrial Fauna Specialist Report 

 Surface and Groundwater Assessment 

 Natural Resource and Land Use Assessment 
 
The discussion of impacts and mitigation measures are presented for each issue, with individual 
impact ratings summarised in tables, which present the pre- and post-mitigation significance. 
Detailed discussions of each individual impact rating can be found in the relevant specialist report 
(CES Specialist Volume 2).  
 
Note: The Natural Resource and Land Use Assessment identified four issues / impacts: 

(i) Potential Increase in surface soil erosion potential. 
(ii) Loss of traditional agriculture land and crops 
(iii) Reduction in food security 
(iv) Permanent loss of natural resources 

Issue (i) was also assessed in the Botanical Specialist Survey as well as in the Surface and 
Groundwater Assessment. The impact assessments, together with all mitigation measures, have 
been consolidated in section 9.4. 

Issues (ii), (iii) and (iv) are addressed in Chapter 10, since the impacts relate to the social and 
economic environment. All mitigation measures are consolidated in Chapter 10. 
 

10.2 Impacts on Vegetation and Flora 
 
The specialist botanical survey of the project site provides the necessary information to assess the 
impacts of the project on the vegetation and the flora at various relevant spatial and temporal 
scales.  
 
The individual impacts have been grouped together as a series of key environmental issues. All of 
the issues relate to the removal of the existing vegetation cover on the eventual project area. The 
following issues were identified: 

Issue 1: Loss of Vegetation communities. The removal of vegetation will cause the loss of 
vegetation communities within the project area. These are dynamic ecosystems that provide 
habitats that support all forms of life. Different types of communities (and habitats) exist in the 
project area, and these occur in various proportions within the project area and beyond. However, 
the impact of the loss of portions of the different habitats will differ, and thus these need to be 
considered separately. 
 
Issue 2: Loss of Biodiversity. Removal of the vegetation during the establishment / construction 
phase will result in the loss of existing populations of all plant species within the project area. The 
impacts at a larger spatial scale will only be important in the case of species that have a globally 
restricted range, or are otherwise in need of protection - Species of Special Concern. In these 
cases the project may significantly reduce the area of occupancy of the species. A reduction of the 
area of occupancy in turn may threaten the chances of survival for these plant species of concern. 
However, the significance of an impact differs depending on our knowledge of the distribution of 
these plant species.  
 
Issue 3: Disruption of Ecosystem Function and Process. The habitats in the project area, 
together with those of the surrounding area that are linked, form part of a functional ecosystem. An 
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ecosystem provides more than simply a ‘home’ for a set of organisms, and is a functional system 
where biological and biophysical processes such as nutrient cycling, soil formation, reproduction, 
migration, competition, predation, succession, evolution and migration take place. Destruction or 
modification of habitats causes disruption of ecosystem function, and threatens the interplay of 
processes that ensure environmental health and the survival of individual species. This issue deals 
with a collection of complex ecological impacts that are almost impossible to predict with certainty, 
but which are nonetheless important. 
 

10.2.1 Existing impacts associated with current land and natural resources use 

To contextualise the potential impacts of project-related activities, the existing impacts associated 
with current land and natural resource use on the ecological condition of the project area (which 
are the conditions under the present “Without project scenario) are described in terms of existing 
vegetation patterns, structure and composition. This baseline is used as basis for the comparison 
against which project-related impacts are subsequently assessed. The impacts of these existing 
impacts are assessed on the assumption that they will continue without mitigation and with 
increasing severity into the future. The main issues identified with the existing impacts are 
discussed below: 
 

10.2.1.1 Issue 1 - Loss of vegetation communities 

Impact 1.1: Loss of Riparian Woodland 
 
Cause and comment:  
This vegetation type occurs along the banks of the rivers and tributaries in the project area. Direct 
impacts on this vegetation type include clearing of river banks to plant crops such as maize and 
harvesting of plant materials for construction purposes. Consequently, this vegetation type is highly 
degraded and has been removed in most cases. 
 
Significance Statement: 
The loss of the Riparian Woodland is definitely occurring within the Study Area and is having a 
severe, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 1 - Loss of Vegetation communities 

Impact1.1: Loss of Riparian Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

 
Impact 1.2: Loss of Mopane Woodland 
 
Cause and comment:  
This vegetation type occurs as patches throughout the project area and is being harvested and 
exported as a source of timber. A large amount of clearing has also taken place for the 
establishment of machambas. The current land use has therefore had a high impact on this 
vegetation type with large sections being cleared. 
 
Significance Statement: 
The loss of Mopane Woodland is definitely occurring within the Study Area and is having a severe, 
Permanent impact. The environmental significance of this unmitigated impact is HIGH NEGATIVE.  
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 1 - Loss of Vegetation communities 

Impact 1.2: Loss of Mopane Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

 
Impact 1.3: Loss of Zambezian Undifferentiated Woodland 
 
Cause and comment:  
It is likely that this vegetation type once covered a large portion of the project site, but it and has 
now been reduced to small patches as a result of clearing for agriculture and slash and burn 
techniques. 
 
Significance Statement: 
The loss of Zambezian Undifferentiated Woodland is definitely occurring within the Study Area and 
is having a severe, Permanent impact. The environmental significance of this unmitigated impact 
is HIGH NEGATIVE, since there are very small remnant patches of this vegetation type remaining, 
and further clearing is therefore significant. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 1 - Loss of Vegetation communities 

Impact 1.3: Loss of Zambezian Undifferentiated Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

 
Impact 1.4: Loss of Wooded Grasslands and Grasslands 
 
Cause and comment:  
This is the dominant vegetation type in the project area and is comprised of a mosaic of natural 
grasslands and grasslands created by anthropogenic influences such as clearing. This vegetation 
type is highly impacted and degraded as a result of the current land use. 
 
Significance Statement: 
The loss of Wooded Grasslands and Grasslands is Probably occurring within the Study Area and is 
having a slight, Medium Term impact. Since this is a secondary vegetation type that has 
established as a result of clearing and burning, the environmental significance of this unmitigated 
impact will be LOW NEGATIVE.  
 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 1 - Loss of Vegetation communities 

Impact 1.4: Loss of Wooded Grasslands and Grasslands 

Without Mitigation Medium Term Study Area Slight Probably LOW- 

 

10.2.1.2 Issue 2: Loss of Biodiversity 

Impact `2.1: Loss of Biodiversity (general) 
 
Cause and comment:  
The clearing of land for agriculture and harvesting of plant materials for construction and 
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charcoaling is resulting in the loss of biodiversity in the area.  
 
Significance Statement: 
The impacts associated with the current land use on the biodiversity within the project area is 
definitely occurring, and has occurred, and is having a moderate, Long Term impact. The 
environmental significance of this unmitigated impact is MODERATE NEGATIVE.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 2: Loss of Biodiversity 

Impact 2.1: Loss of Biodiversity (general) 

Without Mitigation Long Term Study Area Moderate Definite MODERATE- 

 
Impact 2.2: Loss of Species of Special Concern 
 
Cause and comment:  
Current land use activities, such as clearing, harvesting and charcoaling are potentially resulting in 
the loss of species of special concern, as well as other species that are important to ecosystem 
functioning. 
 
Significance Statement: 
The impacts of the current land use on species of special concern within the project area is 
definitely occurring, and has occurred, and is having a moderate, Long Term impact. The 
environmental significance of this unmitigated impact is MODERATE NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 2: Loss of Biodiversity 

Impact 2.2: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Moderate Definite MODERATE- 

 

10.2.1.3 Issue 3: Disruption of Ecosystem Function and Process 

Impact 3.1: Fragmentation of vegetation and edge effects 
 
Cause and comment: 
Fragmentation is one of the most important impacts on vegetation, especially when this creates 
breaks in previously continuous areas of vegetation, causing a reduction in the gene pool and a 
decrease in species richness and diversity. This impact occurs when large areas are cleared for 
agriculture or burned to create green grass for grazing, or to establish crops. Fragmentation results 
in the isolation of functional ecosystems, and results in reduced biodiversity and reduced 
movement due to the absence of ecological corridors. The project area is relatively degraded and 
is fragmented as a result.  
 
Significance Statement: 
Habitat fragmentation within the project area has definitely occurred and has had a Severe, Long 
Term impact. The environmental significance of this unmitigated impact is HIGH NEGATIVE.  
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 3: Disruption of Ecosystem Function and Process 

Impact 3.1: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Severe Probable HIGH- 

 
 

10.2.2 Impacts associated with the project Establishment / Construction Phase 

This section assesses the impacts associated with the establishment and construction phase of the 
sugarcane plantations, co-operatives and cattle feeding areas. 
 

10.2.2.1 Issue 4: Loss of vegetation communities 

Impact 4.1: Loss of Riparian Woodland 
 
Cause and comment:  
This vegetation type occurs along the banks of the rivers and tributaries that occur within the 
project area. Direct impacts on this vegetation type will include clearing of river banks to plant 
sugar cane and trampling from cattle. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Demarcate a 30m Restricted-Go buffer around the riparian zones and prohibit planting 
activities in these areas; 

 Educate staff on what the no-go areas mean and how to identify them; 

 Have an ECO officer on site to monitor clearing and ensure that no Riparian Woodland is 
accidentally cleared for planting; 

 Where feasible use existing roads and bridges to avoid unnecessary clearing of additional 
vegetation;  

 Reduce the number of crossings through careful planning and design; 

 Comply with the recommendations in the ESMPr relating to river crossings; 

 Rehabilitate areas impacted by the project that are not required during the operational 
phase; 

 No waste (organic, chemical or otherwise) should be stored or dumped in these highly 
sensitive areas. 

 Locate project infrastructure away from these areas; 

 Provide cattle water points to avoid trampling of riparian areas in search of water;  

 Design and implement a Biodiversity Monitoring Plan during the construction and 
operational phase to ensure that the project has no unnecessary negative impacts on this 
plant community; and 

 Design and implement a Rehabilitation Management Plan. 
 
Significance Statement: 
The loss of the Riparian Woodland will definitely occur within the Study Area and will have a 
severe, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE. This impact is difficult to mitigate and even with measures in place the residual impact 
will be MODERATE NEGATIVE. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 4: Loss of vegetation communities 

Impact 4.1: Loss of Riparian Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Study Area Moderate Probable MODERATE- 

 
Impact 4.2: Loss of Mopane Woodland 
 
Cause and comment:  
This vegetation type occurs as patches throughout the project area. The Mopane trees are 
currently being harvested and exported as a source of timber and are therefore being actively 
removed. This vegetation type will be directly impacted by the project through clearing for the 
planting of sugar cane and for grazing. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 All Mopane trees (Colophospermum mopane) that are removed during the establishment 
and construction phase must not be burnt but be made available for use by the local 
communities for the construction of furniture and/or buildings where appropriate. 

 Areas in the project area that are not required during the operational phase should be 
demarcated as Restricted Go Areas and conserved. A Restricted Go Area in this scenario 
is defined as an area that should be conserved, and if additional infrastructure needs to be 
constructed in or through this area, additional studies will be required.  These areas provide 
important refugia for birds, reptiles, amphibians and mammals. In the event that other 
parties have a licence to exploit the Mopane in the area, further discussion with MICOA will 
be required to determine how best to effectively mitigate this impact and ensure ecological 
corridors and ecosystem function is maintained;  

 Educate staff on how to identify these areas; 

 Demarcate a 30 m Restricted-Go buffer around these areas and prohibit planting activities 
in this buffer; 

 Have an ECO officer on site to monitor clearing and ensure that no Intact and Dense 
Mopane Woodland is accidentally cleared for planting 

 Clearing during construction must be kept to a minimum; 

 Where feasible, avoid placing new roads through this vegetation type; and 

 Identify and maintain suitable corridors to link isolated patches of this vegetation type to 
ensure preservation of genetic diversity. 

 
Significance Statement: 
The loss of Mopane Woodland will definitely occur within the Study Area and will have a 
moderate, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE. This impact is difficult to mitigate and even with measures in place the residual impact 
will be MODERATE NEGATIVE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

 Issue 4: Loss of vegetation communities 

Impact 4.2: Loss of Mopane Woodland 

Without Mitigation Permanent Study Area Moderate Definite HIGH- 

With Mitigation Permanent Study Area Moderate Probable MODERATE- 

 



Environmental & Social Impact Report – September 2014 

Coastal & Environmental Services (Pty) Ltd      102            EcoFarm Lda 

Impact 4.3: Loss of Zambezian Undifferentiated Woodland 
 
Cause and comment:  
It is likely that this vegetation type once covered a large portion of the project site, but has now 
been reduced to small patches through clearing for agriculture and slash and burn techniques. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Identify and maintain suitable corridors to link isolated patches of this vegetation type to 
ensure preservation of genetic diversity; 

 Where possible, rehabilitate degraded areas between the ecological corridors, to link them 
and hence improve their ecological functioning; 

 Where feasible, use existing roads to reduce unnecessary clearing of existing vegetation;  

 Keep construction of new roads to a minimum; and 

 Rehabilitate areas impacted on during the construction phase but not required during 
operation. 

 
Significance Statement: 
The loss of Zambezian Undifferentiated Woodland will definitely occur within the Study Area and 
will have a severe, Permanent impact. The environmental significance of this unmitigated impact 
will be HIGH NEGATIVE. Even with mitigation measures in place, any further loss of this 
vegetation type will result in a residual impact of HIGH NEGATIVE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 4: Loss of vegetation communities 

Impact 4.3: Loss of Zambezian Undifferentiated Woodland 

Without Mitigation Permanent Study Area Moderate Definite HIGH- 

With Mitigation Permanent Study Area Moderate Definite HIGH- 

 
Impact 4.4: Loss of Wooded Grasslands and Grasslands 
 
Cause and comment:  
This is the dominant vegetation type in the project area and is comprised of a mosaic of natural 
grasslands and grasslands created by anthropogenic influences such as clearing and slash and 
burn. This vegetation type is highly impacted by the current land use and will be the most heavily 
impacted by the project. From a botanical and ecological perspective, these areas are the 
preferred planting sites. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Where feasible, use existing roads to reduce unnecessary clearing of existing vegetation;  

 Keep construction of new roads to a minimum; and 

 Rehabilitate areas impacted during the construction phase but which are not required 
during the operation phase. 

 
Significance Statement: 
The loss of Wooded Grasslands and Grasslands will definitely occur within the Study Area and will 
have a moderate, Long Term impact. The environmental significance of this unmitigated impact is 
MODERATE NEGATIVE. With mitigation measures this will this will be reduced to a LOW 
NEGATIVE impact. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 4: Loss of vegetation communities 

Impact 4.4: Loss of Wooded Grasslands and Grasslands 

Without Mitigation Long Term Study Area Moderate Definite MODERATE- 

With Mitigation Long Term Study Area Slight Definite LOW- 

 

10.2.2.2 Issue 5 - Loss of Biodiversity 

Impact 5.1: Loss of Floral Biodiversity (General) 
 
Cause and comment:  
Clearing of land for sugarcane plantations and cattle grazing will result in the removal of large 
areas of vegetation, resulting in the permanent loss of biodiversity.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 All recommendations above relating to specific vegetation types will assist in mitigating loss 
of floral biodiversity, and are applicable to this impact; 

 Identify and set aside key representative portions of each vegetation type as conservation 
areas within the project area; 

 Maintain ecological corridors throughout the site. These should ideally link different 
vegetation types; and 

 Rehabilitate areas impacted on during the construction phase but not required during 
operation. 

 
Significance Statement: 
The project activities will definitely result in the further loss of biodiversity in the Study Area and will 
have a severe permanent impact. The environmental significance of this unmitigated impact would 
be HIGH NEGATIVE. Mitigation measures will reduce this to a MODERATE NEGATIVE impact. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 5: Loss of Biodiversity 

Impact 5.1: Loss of Floral Biodiversity (General) 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Medium Term Study Area Moderate Definite MODERATE- 

 
Impact 5.2: Loss of Species of Special Concern 
 
Cause and comment:  
Clearing large areas of land for planting will result in the loss of species of special concern (such 
as Sterculia species), as well as other species that are important to ecosystem functioning. 
 
Mitigation and Management: 
The following mitigation actions are recommended: 

 Identify and set aside key representative portions of each vegetation type as conservation 
areas within the project area; 

 Maintain ecological corridors through the project area; and 

 Identify, collect seed from established trees and relocate seedlings of species of special 
concern in the proposed ecological corridors requiring rehabilitation. 
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Significance Statement: 
The project activities will probably result in the loss of Species of Special Concern in the Study 
Area and will have a moderate impact in the long term. The environmental significance of this 
unmitigated impact would be MODERATE NEGATIVE. Even with mitigation measures, this impact 
will remain as MODERATE NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 5: Loss of Biodiversity 

Impact 5.2: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Moderate Probable MODERATE- 

With Mitigation Medium Term Study Area Moderate Probable MODERATE- 

 

10.2.2.3 Issue 6: Disruption of Ecosystem Function and Process 

Impact 6.1: Fragmentation of vegetation and edge effects 
 
Cause and comment: 
Fragmentation is one of the most important impacts on vegetation, especially when this creates 
breaks in previously continuous vegetation, causing a reduction in the gene pool and a decrease in 
species richness and diversity. This impact occurs when large areas are cleared for agriculture, 
and areas are burned to create green grass for grazing. Although the area is already fragmented 
with numerous tracks, the planting of a monoculture of crops under irrigation will increase 
fragmentation of the project area, with formerly continuous indigenous vegetation areas being 
broken up into smaller and smaller pieces. In other words, large plots of sugarcane will create 
barriers for the natural dispersal of seeds and smaller animals. Fragmentation results in the 
isolation of functional ecosystems and increased edge effects (in this scenario, edge effects refer 
to the changes in species composition and community structure as a result of disturbance). This 
results in reduced biodiversity and the lack of ecological corridors.  
 
Mitigation and Management: 
Mitigating against fragmentation is generally difficult, especially with the establishment of centre 
pivot irrigation, as there is less flexibility when defining areas to be planted. The following mitigation 
actions are proposed: 

 Where feasible, irrigated fields and linear activities must avoid sensitive ecosystems such 
as the riparian zones; 

 Existing roads should be utilised by the project and the building of new roads limited to 
what is absolutely necessary; 

 Set-aside areas, identified as sensitive and/or ecological networks within the DUATs should 
be managed as ecological corridors to ensure their preservation and conservation. The 
objective of the set-aside areas is to reconnect habitats along ecological corridors (such as 
riparian networks). This should be facilitated and managed through the development and 
implementation of a Conservation Management Plan; 

 Buffer zones around riparian zones should be considered for woodland rehabilitation, which 
would involve seed harvesting from indigenous trees and planting of indigenous species. 

 
Significance Statement: 
The project activities will definitely result in habitat fragmentation and will have a severe, 
permanent impact. The environmental significance of this unmitigated impact would be HIGH 
NEGATIVE. With mitigation, this will be reduced to a MODERATE NEGATIVE impact. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 6: Disruption of Ecosystem Function and Process 

Impact 6.1: Fragmentation of vegetation and edge effects 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Local Moderate Probable MODERATE- 

 

10.2.3 Impacts associated with the project Operational Phase 

This phase assesses the impacts associated with the operational phase of the project. 
 

10.2.3.1 Issue 7: Loss of plant communities 

Impact 7.1: Loss of intact plant communities as a direct result of displacement of 
agriculture and communities 
 
Cause and comment: 
Loss of intact plant communities as a result of displacement of agricultural land may cause local 
extinctions and potential loss of vegetation communities and associated plant and animal diversity 
in these areas.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Identify suitable areas of low sensitivity for the establishment of the displaced machambas;  

 Set aside plantation lots specifically for the propagation of Woodland species that are 
important resources for communities (such as Uapaca for its fruit); and 

 Assist communities to develop a more intensive, less rotational-based crop farming 
method, by providing training and machinery. 

 
Significance Statement: 
The project activities will probably result in the displacement of agriculture in the project area, and 
will have a moderate, permanent impact. The environmental significance of this unmitigated 
impact would be MODERATE NEGATIVE. Mitigation measures will reduce the impact to a LOW 
NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 7: Loss of plant communities 

Impact 7.1: Loss of intact plant communities as an direct result of displacement of 
agriculture and communities 

Without Mitigation Permanent Study Area Moderate Probable MODERATE- 

With Mitigation Medium term Local Moderate Probable LOW- 

 
Impact 7.2: Edge effect pressure on ecosystems  
 
Cause and comment: 
Inappropriate management of irrigated fields could result in indirect impacts on ecosystem 
boundaries (overspray from irrigation and fertilization, nutrient run-off and pests impacting on 
natural systems, for instance), causing substantial disturbance and extensive edge effects. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Recommendations associated with previous impacts are applicable to this impact; 
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 A buffer of 30 metres from dense stands of Mopane and Riparian Woodland and Dambos must 
be implemented and adhered to during project layout and design; 

 Constant and attentive monitoring of plantations: the proposed outgrowers scheme and nursery 
plants will be crucial to the success of early plant disease detection;  

 Shifts in plant, animal, insect, bird and microbial communities will need to be monitored and 
adaptive management applied.  

 Prepare a detailed Biodiversity Monitoring Programme, including details on ecological 
monitoring; 

 Monitor operational activities within the 30 metre ‘Restricted-Go buffer zones and the actual no-
go areas; and 

 Monitoring must be carried out on an annual basis using satellite imagery and site surveys;  

 Should monitoring identify areas affected by the operations, a study must be conducted to 
confirm the findings and recommend management interventions. 

 
Significance Statement: 
Project activities will probably result in edge effect pressures and will have a severe, long-term 
impact. The environmental significance of this unmitigated impact would be MODERATE 
NEGATIVE. With mitigation, this will be reduced to a LOW NEGATIVE impact. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 7: Loss of plant communities 

Impact 7.2: Edge effect pressure on ecosystems from plantation activities 

Without Mitigation Long-Term Study Area Severe Probable MODERATE- 

With Mitigation Long-Term Study Area Slight May Occur LOW- 

 

10.2.3.2 Issue 8: Alien invasive plant species 

Impact 8.1: Invasion of alien species 
 
Cause and comment: 
The removal of existing vegetation creates ‘open’ habitats that will inevitably be colonised by 
pioneer plant species. While this is part of a natural process of regeneration, which would 
ultimately lead to the re-establishment of a secondary vegetation cover, it also favours the 
establishment of undesirable species in the area, such as Opuntia species and Agave sisalma. 
These species are usually introduced along transport lines, and by human and animal movements 
in the area. Once established, these species are typically very difficult to eradicate and may then 
invade, posing a threat to the neighbouring ecosystem. This impact is likely to be exacerbated by 
careless management of the site and its facilities. 
 
Mitigation and management:  
The following mitigation actions are proposed: 

 Prepare an Alien Vegetation Management Plan; 

 Eradicate alien plants as they appear; 

 Put in place environmentally acceptable procedures for waste management; and 

 Monitor the project area for any new invasive plant species. 
  
Significance Statement: 
The project activities will probably result in the invasion of alien species into the project area which 
will have a severe, permanent impact. The environmental significance of this unmitigated impact 
would be HIGH NEGATIVE. Taking remedial action at early stages of alien establishment will 
reduce the impact to a LOW NEGATIVE. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 8: Alien invasive species 

Impact 8.1: Invasion of Alien Species 

Without Mitigation Permanent Study Area Severe Probable HIGH- 

With Mitigation Permanent Localised Slight May Occur LOW- 

 

10.2.3.3 Issue 9: Effects of monoculture cultivation 

Impact 9.1: Increased risk of plant diseases, disease vectors (insects), and reduction of 
overall biodiversity. 
 
Cause and Comment: 
The risk of spread of plant diseases is generally associated with monoculture crops. Insect 
populations, often the vectors of disease, can increase dramatically due to a constant source of 
“food”. Diseases that can be harboured in the sugar cane may be fatal for indigenous plant species 
.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Constant monitoring and preventive measures will need to be carried out. An Estate Operation 
Management Plan is required, and must detail and develop suitable strategies to reduce this 
risk; 

 Adaptive management must be employed to handle specific events according to best practice 
principles, and focus on ways to prevent and control diseases from spreading. An Integrated 
Pest Management Plan must be developed and implemented to this end; and 

 Constant and attentive monitoring of sugar cane fields and nursery plants will be crucial to the 
success of early plant disease detection. 

 
Significance Statement: 
The project activities may result in the spread of disease vectors into indigenous plant populations 
and this will have a severe, permanent impact. The environmental significance of this unmitigated 
impact would be MODERATE NEGATIVE. Taking remedial action will reduce the impact to a LOW 
NEGATIVE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 9: Effects of monoculture cultivation 

Impact 9.1:Increased risk of plant diseases, disease vectors (insects), and reduction of 
overall biodiversity. 

Without Mitigation Permanent Study Area Severe May Occur MODERATE- 

With Mitigation Permanent Localised Slight May Occur LOW- 

 

10.2.3.4 Issue 10: Changes in soil characteristics and land form 

Impact 10.1: Changes to soil characteristics from the use of inorganic chemicals 
 
Cause and Comment:  
Although the intention is to use only organic fertilisers for the sugarcane it may be necessary to 
use inorganic materials for, for example, pH balancing, and as general fungicides and pesticides. If 
the use of such materials is not properly managed it is anticipated that it is anticipated that there 
will be impacts on soil structure and characteristics, which may directly affect soil health.  
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Mitigation and Management: 
The following mitigation actions are proposed: 

 Since changes to soil structure and characteristics are expected, soils must be tested and 
monitored to ensure that soil health is maintained or improved; 

 On-going monitoring of soil properties and adaptive management of soils is required; 

 Application of chemicals, fungicides and pesticides must be well managed; 

 A Stormwater Management Plan must be developed to ensure that water contaminated by 
chemicals does not run off into watercourses, wetlands and other sensitive ecosystems; 

 Surface and ground water must be regularly monitored for traces of pollutants; and 

 An Estate Operation Environmental Management Plan must be developed to deal with these 
issues and risks. 

 
Significance Statement: 
The project activities will probably result in the changes to soil characteristics and this will have a 
severe, permanent impact. The environmental significance of this unmitigated impact would be 
HIGH NEGATIVE. Taking remedial action will reduce the impact to a MODERATE NEGATIVE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 10: Changes in soil characteristics and land form 

Impact 10.1: Changes to soil characteristics from the use of inorganic chemicals 

Without Mitigation Permanent Study Area Severe Probable HIGH- 

With Mitigation Medium term Localised Moderate May Occur MODERATE- 

 
Impact 10.2: Adjustment of the physical environment during the bulk earthworks for land 
preparation.  
 
Cause and Comment:  
Adjustment of the physical environment during the required land preparation process for sugar 
planting may cause indirect impacts on water flow and downstream habitats through, for example, 
soil erosion.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Land-forming must be designed to follow contours and therefore aid the management of storm 
water and minimise soil erosion. 

 Ensure that the Estate Establishment Environmental Management Plan addresses this issue. 

 Adhere to all recommendations made in this regard in the Hydrology and Surface Water 
Assessment 
 

Significance Statement: 
The project activities will definitely result in changes to the physical environment and this will have 
a severe, permanent impact. The environmental significance of this unmitigated impact would be 
HIGH NEGATIVE. Taking remedial action will reduce the impact to a MODERATE NEGATIVE. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 10: Changes in soil characteristics and land form 

Impact 10.2: Adjustment of the physical environment during the bulk earthworks for land 
preparation 

Without 
Mitigation 

Permanent Study Area Severe Definite HIGH- 

With Mitigation Long Term Localised Moderate Definite MODERATE- 

 
 

10.3 Terrestrial Fauna 
 

10.3.1.1 Existing impacts associated with current land and natural resources use 

The impacts on fauna of existing land and natural resource use take two major forms: namely the 
loss, fragmentation and modification of faunal habitats in the region, and the selective utilization of 
certain faunal groups. The long history of human settlement in the region has resulted in habitat 
loss and transformation from land clearance, selective wood harvesting, livestock grazing and the 
use of fire. Very little pristine, unaltered habitat remains in the project area, no meaningful riparian 
forest corridors remain along the drainage lines, and extensive areas of woodland have been 
cleared. 
 
Interviews with local people indicate that the utilization of the surviving fauna remains important to 
local communities, particularly in certain seasons when food shortages occur and alternative food 
sources must be found. Other studies in the project area have shown that nearly 9% of the 
population are involved in hunting as a natural resource-use activity and just over 4% eat what they 
hunt, with the rest being sold to supplement incomes (CES SIA November 2013). In this case the 
loss of these faunal resources to the surrounding communities will be a negative social impact.  
 
It is, however, evident that faunal use has become unsustainable, with the loss of the majority of 
large mammals and conspicuous birds in the region. The increasing human population growth in the 
region has greater mobility, and many cultural taboos have been eroded following the displacement 
and mixing of communities during the civil conflict. Many smaller vertebrates - snakes and frogs, for 
instance - previously rejected as food, are now increasingly harvested, and even if not eaten locally 
may be collected, dried and shipped for sale to other communities.  
 
These pre-project impacts are all regarded as negative, but it was not considered meaningful to 
attempt to rate their significance using the standard rating methodology. 
 

10.3.2 Impacts associated with the project Establishment / Construction Phase 

This section assesses the impacts associated with the establishment and implementation phase of 
the sugarcane plantations, co-operatives and cattle feeding areas. 
 

10.3.2.1 Issue 11: Loss and fragmentation of habitats 

The environmental impacts of the loss of habitats are evaluated under this issue. The main project 
action resulting in these impacts is the clearing and subsequent loss of the vegetation and faunal 
habitats on the sites and surrounding areas. The development of road linkages and related 
infrastructure will lead to increased human settlement and development in the area, resulting in 
additional secondary habitat loss and fragmentation. Environmental corridors need to be 
established within the impact region, but due to the extensive agricultural development in the 
region this may be challenging. In most cases the loss of habitat will be permanent.  
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Impact 11.1: Loss and fragmentation of drainage line, riparian zone and dambo habitat 
 
Cause and comment:  
This habitat occurs along drainage lines and the banks of the rivers and tributaries within the 
project area. Direct impacts on this habitat include clearing of river banks to plant sugar cane and 
trampling from cattle.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Assign these areas as “Restricted-Go Areas” by establishing a 30m buffer on either side of 
the drainage line or around dambos and prohibit planting activities in these areas; 

 Educate staff on what the Restricted-Go areas mean and how to identify them; 

 Have an Environmental Control Officer (ECO) on site to monitor clearing and ensure that 
no Riparian Woodland is cleared, accidentally or otherwise, for planting; 

 Where feasible use existing roads and bridges to avoid unnecessary clearing of additional 
vegetation for new roads and bridges;  

 Reduce the number of crossings over this habitat through careful planning and design; 

 Comply with the recommendations in the ESMPr relating to river crossings; 

 Rehabilitate areas impacted by the project that are not required during the operational 
phase; 

 No waste (organic, chemical or otherwise) should be stored or dumped in these highly 
sensitive areas. 

 Locate project infrastructure away from these areas; 

 Provide cattle with water points to avoid them trampling riparian areas in search of water;  

 Design and implement a Biodiversity Monitoring Plan during the construction and 
operational phase to ensure that the project has no unnecessary negative impacts on this 
plant community. 

 
Significance Statement: 
The loss of the drainage line, riparian zone and dambo habitat will definitely occur within the Study 
Area and will have a severe, Permanent impact. The environmental significance of this 
unmitigated impact is HIGH NEGATIVE. This impact is difficult to mitigate and even with measures 
in place this will remain a MODERATE NEGATIVE. 
 

 
Impact 11.2: Loss of Mopane woodland habitat 
 
Cause and comment:  
This habitat type occurs as patches throughout the project area. Many of the mopane trees are 
currently being harvested and exported as a source of timber. The last remaining patches of this 
woodland habitat will also be directly impacted by the project through clearing for the planting of 
sugar cane and for cattle grazing. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 All Mopane trees (Colophospermum mopane) that are removed during the establishment 
and construction phase must not be burnt but be made available for use by the local 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 11: Loss and fragmentation of habitats 

Impact 11.1: Loss of drainage line, riparian zone and dambo habitat 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Study Area Severe Probable MODERATE- 
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communities for the construction of furniture and/or buildings where appropriate.  

 Areas within the project area that are not required during the operational phase should be 
demarcated as Restricted-Go Areas and conserved. A Restricted Go Area in this scenario 
is defined as an area that should be conserved and if additional infrastructure needs to be 
placed through this area, additional studies will be required. These areas provide important 
refugia for birds, reptiles, amphibians and mammals.  

 Some areas of mopane habitat situated near villages should be demarcated as Restricted-
Go Areas and maintained as natural resource areas for local inhabitants. 

 The clearing during construction must be kept to a minimum; 

 Where feasible, avoid placing new roads through this vegetation type; and 

 Identify and maintain suitable corridors to link isolated patches of this vegetation type to 
ensure preservation of genetic diversity. 

 
Significance Statement: 
The loss of Mopane Woodland habitat will definitely occur within the Study Area and will have a 
severe, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE. This impact may be difficult to mitigate but with some measures in place this can be 
reduced to a MODERATE NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 11: Loss and fragmentation of habitats 

Impact 11.2: Loss of Mopane woodland habitat 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Study Area Moderate Definite MODERATE- 

 
Impact 11.3: Loss of stunted woodlands and shrubland habitat  
 
Cause and comment:  
This habitat was previously Zambezian Undifferentiated Woodland and it was likely that this 
vegetation type once covered a large portion of the project site. It is now degraded through clearing 
for agriculture and slash-and-burn techniques, with only small patches of woodland remaining. This 
has resulted in the majority of this habitat being transformed into shrubland with stunted trees and 
bushes, forming a stunted woodland habitat.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Where possible, rehabilitate degraded areas in between the centre pivots where they can 
act as ecological corridors and maintain some of their ecological functioning; 

 Where feasible, use existing roads to reduce the unnecessary clearing of existing 
vegetation;  

 Keep construction of new roads to a minimum. 
 
Significance Statement: 
The loss of stunted woodlands and shrubland habitat will definitely occur within the Study Area and 
will have a moderate, Permanent impact. The environmental significance of this unmitigated 
impact will be MODERATE NEGATIVE. Even with mitigation measures in place, this will remain a 
MODERATE NEGATIVE impact. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 11: Loss and fragmentation of habitats 

Impact 11.3: Loss of stunted woodlands and shrubland habitat 

Without Mitigation Permanent Study Area Moderate Definite MODERATE- 

With Mitigation Permanent Study Area Moderate Definite MODERATE- 

 
Impact 11.4: Loss of Wooded Grasslands, Grasslands and Cultivated areas 
 
Cause and comment:  
This is the dominant habitat within the project area and is comprised of a mosaic of natural 
grasslands and grasslands created by anthropogenic influences such as clearing and slash and 
burn. This habitat type is highly impacted by the current land use and will also be heavily impacted 
by the project. It only offers habitat for generalist species and small mammals. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Where possible, rehabilitate degraded areas in between the centre pivots where they can 
act as ecological corridors and maintain some of their ecological functioning; 

 Where feasible, use existing roads to reduce the unnecessary clearing of existing 
vegetation;  

 Keep construction of new roads to a minimum. 
 
Significance Statement: 
The loss of Wooded Grasslands and Grasslands will definitely occur within the Study Area and will 
have a moderate, Long Term impact. The environmental significance of this unmitigated impact is 
LOW NEGATIVE. Even with mitigation measures this will remain a LOW Negative impact. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 11: Loss and fragmentation of habitats 

Impact 11.4: Loss of Wooded Grasslands, Grasslands and Cultivated Areas 

Without Mitigation Permanent Study Area Moderate Definite LOW- 

With Mitigation Permanent Study Area Moderate Definite LOW- 

 

10.3.2.2 Issue 12: Loss of Faunal Diversity 

Due to habitat loss and mortalities directly or indirectly associated with specific project actions and 
operations, a loss of faunal diversity will probably occur. This will vary between the vertebrate 
groups, depending upon their sensitivity to disturbance, the levels of existing impacts, and their 
dependence upon sensitive habitats.  
 
The protection of the faunal and floral heritage in the region is generally poor. Hunting of all 
animals in many areas continues, although hunting is now largely opportunistic due to resource 
exhaustion. This hunting pressure compounds the impact of habitat loss where many habitat 
fragments are already too small to maintain viable long-term populations of even medium-sized 
mammals. In addition wild animals, such as raptors, ground-nesting birds, and rats and mice, are 
often viewed as pests on livestock, crop fields and food stores and therefore killed. Grazing 
pressures by domestic animals and frequent fires generate additional impacts on small vertebrates 
in the region. 
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Impact 12.1: Loss of Amphibian Diversity 
 
Cause and comment: 
The project area does contain typical regional amphibian diversity, but further research on a 
genetic level may reveal cryptic taxa (i.e. new species or sub-species which are not yet 
taxonomically classified). Due to habitat loss and mortalities directly associated with specific 
project actions, e.g. increased road traffic, a loss of amphibian diversity will probably occur.  
Amphibian mortalities will occur during all phases (construction and operational) but will be most 
significant in association with habitat loss, particularly of drainage lines, riparian woodland and 
dambos.  
 
Mitigation and Management: 

 Assign amphibian habitat such as drainage lines, riparian woodland and dambos as 
“Restricted-Go Areas” by establishing a 30m buffer on either side and prohibit planting 
activities in these areas; 

 Educate staff on what the Restricted-Go Areas mean and how to identify them; 

 Where feasible use existing roads and bridges to avoid unnecessary clearing of additional 
vegetation;  

 Reduce the number of crossings through careful planning and design; 

 Where possible rehabilitate drainage lines, riparian woodland and dambos impacted by the 
project that are not required during the operational phase; 

 Locate project infrastructure away from these areas; 

 Provide cattle with water points to avoid them trampling drainage lines, riparian and dambo 
areas in search of water;  

 Education programmes on the value of amphibians should be conducted for EcoFarm staff 
and local inhabitants 

 An amphibian monitoring programme should be initiated, with sampling stations and 
monitoring protocols developed.  Due to their biphasic life histories, most amphibians are 
good indicators for monitoring environmental health of both terrestrial and aquatic 
ecosystems.  Personnel who undertake such monitoring need to be specifically trained in 
the appropriate protocols.  

 
Significance statement 
The loss of amphibian diversity will probably occur within the Study Area and will have a 
moderate, Long Term impact. The environmental significance of this unmitigated impact is 
MODERATE NEGATIVE. With mitigation measures this will become a LOW Negative impact. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 12: Loss of Faunal Diversity 

Impact 12.1: Loss of Amphibian Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Slight May Occur LOW- 

 
Impact 12.2: Loss of Reptile Diversity  
 
Cause and Comment: 
The Project Area probably contains a greater diversity of reptiles than was discovered during the 
survey. Reptile populations, particularly snakes, are difficult to study.  Interviews with local villagers 
indicated that tortoises were possibly eaten by some people, and this may increase as population 
growth in the area increases.  Significant loss of large numbers of snakes and other reptiles from 
habitat loss and fragmentation due to planting will occur. Increased human numbers associated 
with the development of the project will lead to increased mortality of snakes directly from road 
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mortalities and human attitudes.  
 

Mitigation and Management: 

 Curtail unnecessary night driving on roads. 

  Educate EcoFarm staff and local inhabitants about the necessity of protecting snakes. 

 Prohibit exploitation of sensitive reptiles such crocodiles, monitor lizards, chameleons and 
tortoises. 

 A reptile monitoring programme should be initiated, with sampling stations and monitoring 
protocols developed.   

 Aquatic terrapin populations should be monitored in conjunction with the proposed 
amphibian monitoring program. 

 

Significance statement 
This will cause a MODERATE negative impact in the long term over the whole project area, as 
some habitat will be lost, compounded by increased mortality from associated impacts and 
increased human population in the region. Mitigation of this impact entails protection of sensitive 
habitats which may prove difficult. It is probable, therefore, that this impact will remain 
MODERATE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 12: Loss of Faunal Diversity 

Impact 12.2: Loss of Reptile Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

 
Impact 12.3: Loss of Bird Diversity  
 
Cause and Comment: 
Although the numbers of certain bird guilds (such as raptors, francolin and spurfowl, plovers and 
storks) appear to be reduced due to human exploitation or persecution, the project area still retains 
a diverse avian fauna. Birds play important and diverse roles in ecosystem functioning (seed 
dispersal and trophic transfer, for instance) and maintenance of bird diversity is important to 
maintain viable habitats. 
 
Mitigation and Management: 

 Riparian woodland and dambos are valuable habitat and should be designated as 
“Restricted-Go Areas” by establishing a 30m buffer on either side, and prohibit planting 
activities in these areas  

 Where possible, rehabilitate vegetated areas between the centre pivots, as these can 
provide bird habitats and act as ecological corridors, which maintain some of their 
ecological functioning. 

 Undertake habitat clearance during winter when birds are not breeding. 

 Place markers on overhead power lines to improve their visibility for birds. 

 Curtail unsustainable exploitation of sensitive birds such as plovers, weavers and 
waterfowl, 

 
Significance statement 
This will cause a MODERATE negative impact in the long term, as some habitat will be lost, 
compounded by increased human persecution and exploitation. Mitigation of this impact entails 
maintenance of habitat quality and connectivity, and reduction of unsustainable exploitation of 
certain bird guilds. These mitigation actions are likely to be more effective for birds, as they are 
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more mobile and less affected by night driving. It is probable, however that this impact will be 
reduced to LOW. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 12: Loss of Faunal Diversity 

Impact 12.3: Loss of Bird Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Moderate 
Probably 

Occur 
LOW- 

 
Impact 12.4: Loss of Mammal Diversity 
 
Cause and Comment: 
The long history of human settlement, associated with subsistence farming, has all but eradicated 
the presence of large mammals in the region. The only remaining large mammal, the 
hippopotamus, now occurs in the Zambezi River and comes onto land to graze at night. The 
maintenance of the diversity of small mammals depends on the maintenance of habitat corridors 
and diversity. 
 
Mitigation and Management: 

 Riparian woodland and dambos are valuable habitat and should be designated as 
“Restricted-Go Areas” by establishing a 30m buffer on either side and prohibit planting 
activities in these areas  

 Where possible, rehabilitate vegetated areas between the centre pivots, as these can 
provide bird habitats and act as ecological corridors, which maintain some of their 
ecological functioning. 

 Control winter fires in grasslands and dambos, which are used to harvest cane rats and 
other small mammals. 

 It is likely that bats in the area roost in some of the larger trees. Where possible avoid 
removing all old, large trees. 

 Curtail unsustainable exploitation of the remaining mammals, such as cane rats, scrub 
hares, and sensitive species such as bats, through protection from hunting in the project 
area and utilisation of educational programmes 

 
Significance statement 
This will cause a MODERATE negative impact in the long term, as increasing habitat loss and 
fragmentation will cause increased mortalities, curtail mammal movements, and lead to increased 
exploitation due to the increasing human population in the region. Although mitigation of these 
impacts will be difficult, it should be possible to reduce impacts within the areas under EcoFarm 
control to a LOW impact.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 12: Loss of Faunal Diversity 

Impact 12.4 Loss of Mammal Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Moderate 
Probably 

Occur 
LOW- 
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10.3.2.3 Issue 13: Loss of Species of Special Concern (SSC) 

The expected loss of faunal diversity may involve species of special concern, that may include 
threatened species, species endemic to the region, those of cultural or commercial significance, or 
those that are particularly important for ecosystem functioning. This will be more relevant to the 
reptile SSCs in this area. 
 
Impact 13.1: Loss of faunal species of special concern 
 
Cause and Comment: 
No endemic or threatened amphibians were revealed during the faunal survey. Four reptile species 
of special concern: Eastern Hingeback Tortoise (Kinixys zombensis), Leopard Tortoise 
(Stigmochelys pardalis), Southern African Python (Python natalensis), and Flap-necked 
Chameleon (Chamaeleo dilepis) were recorded; there were only two bird species which are 
considered threatened by the IUCN which were recorded on site; Martial Eagle (Polemaetus 
bellicosus) and Bateleur (Terathopius ecaudatus) although an additional 8 CITES listed species 
were recorded, and the only mammal SCC recorded was the hippopotamus, considered 
Vulnerable in southern Africa due to habitat loss. Various project actions, in particular habitat loss 
and degradation, may have an impact on these sensitive species.  
 
Mitigation and Management: 

 A faunal SSC monitoring programme should be initiated, with sampling stations and 
monitoring protocols developed.   

 Studies and assessments of sensitive animal populations and their habitats should be 
incorporated into a monitoring program.  

 Ecological corridors should be established to maintain habitat connectivity. 
 
Significance statement 
This will cause a MODERATE negative impact in the long term, due to impacts on sensitive 
species. Regional mitigation entails the detection, protection and monitoring of sensitive species, 
and the development of effective conservation measures. This has the potential to reduce the 
regional significance to LOW, but is unlikely to be effective. Hence, the residual impact remains 
MODERATE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 13: Loss of faunal species of special concern 

Impact 13.1: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Slight 
Probably 

Occur 
MODERATE- 

 

10.3.2.4 Issue 14: Disruption of Faunal Movements 

Construction and operation of the project will result in regions of high disturbance, as well as 
generate linear developments such as roads and possibly power linkages, that will disrupt faunal 
movements, resulting in potential higher mortality and disruptions of migratory patterns. 
 
Impact 14.1: Disruption of faunal movement 
 
Cause and Comment: 
Apart from direct mortality associated with habitat loss and reduction of habitat quality, habitat 
fragmentation can also lead to secondary effects resulting from disruption of animal movements.  
This can rapidly impact small, non-flying animals and disruption of gene flow can lead to loss of 
genotypic fitness and increased extinction potential. Habitat fragmentation may require species to 
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make long movements between patches of suitable habitat in search of mates, breeding sites, or 
food. At such times they may suffer increased mortality, either directly by road vehicles, or from 
their natural predators due to unnatural exposure. Impacts on animal movements will be greatest in 
regions with high habitat fragmentation, or where linear developments transect migration or 
foraging paths.  
 
Reptiles and amphibians do not undertake long distance migrations, but both groups may 
undertake short seasonal movements. Many snakes and large monitor lizards undertake 
movements between winter hibernation sites and their summer foraging areas. Amphibians are 
known to experience the highest levels of mortalities associated with the presence of roads among 
vertebrates (Glinta et al. 2007). This is mainly attributed to en masse seasonal migrations to and 
from their breeding sites. Some amphibians, particularly toads, are explosive breeders, and move 
en masse to the breeding ponds. At such times they may suffer heavy casualties whilst crossing 
roads. There is a significant movement of migratory birds, particularly Intra-African migrants, 
between forest patches and along gallery forest associated with drainage lines. Many grassland 
birds, such as pipits, larks and bustards, also undertake seasonal migrations between high and low 
altitude grasslands, generally moving to lower altitudes in the dry winter season. Palaearctic and 
intra-African waders and raptors also migrate between their northern breeding grounds and central 
Africa and may use, even temporarily, small wetlands and floodplains in the region.  
 
Mitigation and Management: 

 Development of all road linkages should employ, where possible, existing tracks and roads. 

 Fences around the project area that curtail faunal movements should be avoided.  

 Ecological corridors should be established to maintain habitat connectivity along the 
sensitive drainage lines and riparian woodland and dambos which are valuable habitat. 

 
Significance statement 
This will cause a LOW negative impact in the long term, as many habitat corridors have already 
been lost or fragmented. Mitigation by the maintenance and/or re-establishment of habitat corridors 
would maintain this impact as LOW. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 14: Disruption of Faunal Movements 

Impact 14.1: Disruption of Faunal Movements 

Without Mitigation Long Term 
Study Area -

Regional 
Slight 

Probably 
Occur 

LOW - 

With Mitigation Long Term 
Study Area - 

Regional 
Slight 

Probably 
Occur 

LOW - 

 

10.3.2.5 Issue 15: Invasion of Alien Fauna 

Impact 15.1: Invasion of alien species 
 
Cause and Comment: 
Linear developments and habitat fragmentation create suitable conditions for the invasion of alien 
species. Alien birds, such as the House Sparrow, European Starling, and Feral Pigeon, have all 
expanded their range in Africa and are actively expanding their ranges in association with 
urbanization, as have urban rodent pests such as the house mouse and brown and black rat.  Alien 
fauna invasion may occur during all phases (construction, operational, and de-
commissioning/closure) but will be most significant during the operational phase when 
environmental impacts are at the highest, and when movement by people and traffic to and from 
the area peaks. Alien species already present include house sparrows (Passer domesticus) and 
feral pigeons (Columba livia), as well as domestic cats and dogs. 
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Mitigation and Management: 

 The presence of alien species, particularly problem birds such as Indian Myna and House 
Crow, which are not currently known from region, should be monitored.   

 Alien species should be eradicated as they appear. 

 The introduction of alien fauna, including domestic pets such as cats and dogs, should be 
controlled in the project area. 

 Hunting wild animals with domestic dogs must be banned in all project areas. 
 
Significance statement 
This will cause a LOW negative impact in the long term, as many of the more common alien 
commensal species, e.g. rodent pests and house sparrow are already established in the region. 
Mitigation of this impact entails monitoring the appearance of alien species and extirpating them as 
soon as possible before meaningful populations become established. This will probably maintain 
this impact as LOW. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 15: Invasion of Alien Fauna 

Impact 15.1: Invasion of Alien Fauna 

Without 
Mitigation 

Long Term 
Study Area -

Regional 
Slight Probably Occur LOW - 

With Mitigation Long Term 
Study Area - 

Regional 
Slight Probably Occur LOW - 

 

10.3.2.6 Issue 16: Increased Fire Risk 

Man-made fires are much more frequent than natural fires, which are most frequently caused by 
lightning (Gillon 1983). In African savannahs, intentional burning has been practised for at least 
50 000 years (Clark 1959, Rose-Innes 1972). Fire in many ecosystems, particularly savannah and 
grassland, is a natural phenomenon and prevents thicket development. Fire in forest habitats is 
naturally infrequent. The use of unnatural fires to improve grazing for livestock or to facilitate 
hunting is commonly practised by local communities, and this represents a dominant existing 
faunal impact.  
 
Fires often result in habitat loss, habitat fragmentation and habitat degradation, but it may also 
have more subtle effects. Human-induced fires may be associated with slash-and-burn agriculture, 
particularly where crops are grown in an ash garden made from the burning of a pile of plant 
material. In addition to agriculture, fire is used for many other purposes. Livestock owners burn 
areas to provide a green flush for their livestock, to control pests, such as ticks (Acarina) and 
tsetse flies (Glossina spp., Diptera). People use fire to clear areas alongside paths and around 
settlements; hunters initiate fires to drive animals or to attract them later to the re-growing grass on 
burnt areas; and honey collectors use fire to displace bee swarms. Many fires also originate 
accidentally from people preparing land for cultivation, collecting honey or making charcoal 
(Chidumayo 1995). 
 
Impact 16.1: Faunal impact from increased fire risk 
 
Cause and Comment: 
Highly flammable material such as fuel will be required and will be stored on site. Direct project 
actions (an. increase in flammable material in the area, and indirect consequences  increased road 
traffic and human litter will result in a greater fire risk in the region. This will both directly via 
increased mortality and disturbance, and indirectly via possible vegetation changes associated with 
fire tolerance, result in faunal impacts.   
 
Harvesting of the sugarcane will not involve the burning of the fields prior to cutting, which will 
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eliminate (or at least minimise) the risk of uncontrolled fires in the area. 
 
Changes in water flow dynamics following plantation development may reduce the water table 
locally, drying vegetation to unnatural levels and making it more susceptible to fire. Construction 
and planning of associated roads should anticipate an increased fire risk. Increased human 
population growth in the area will also occur as a consequence of increased accessibility resulting 
from the road development. This may also lead to an increase in accidental fires. An increased fire 
risk may occur during all phases (construction, operational, and de-commissioning/closure) but will 
be most significant during the operational phase when environmental impacts are at their highest, 
and when traffic movements and people numbers peak. 
 
Mitigation and Management: 

 Storage of highly flammable material such as fuel on site should be in adequately protected 
and secure sites, with facilities for fire fighting available. 

 Vegetation surrounding the project developments should be controlled either by cutting or 
controlled burns to reduce the risk of fire spread. 

 All litter and refuse should be regularly removed from the project area. 

 The cultural practice of burning miombo woodland and dambos every dry season should be 
discouraged, and subsistence farmers educated about the long-term effects of unnatural 
fire regimes. 

 A Fire management Plan should be developed and implemented. 
 
Significance statement 
This will cause a MODERATE negative impact in the long term as the deliberate anthropogenic 
level of unnatural fires is already HIGH as fire is used to generate livestock grazing, to reduce 
grass cover to reveal resources (e.g. cane rats), and to reduce ticks and enable movement.  
Mitigation will occur as it will be necessary for safety in the region and projection of the plantations.  
However, the development of fire breaks to protect plantations will cause habitat loss or 
degradation. The unmitigated impact will probably remain MODERATE, with potential reduction to 
LOW due to beneficial protection from general fire reduction in the region. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 16: Increased Fire Risk 

Impact 16.1: Faunal impact from increased fire risk 

Without Mitigation Long Term 
Study Area -

Regional 
Moderate 

Probably 
Occur 

MODERATE -  

With Mitigation Long Term 
Study Area - 

Regional 
Slight  

Probably 
Occur 

LOW- 

 
 

10.3.3 Impacts associated with the project Operational Phase 

Issues and impacts identified for the operational phase of the project were the same as for the 
establishment and construction phase, since impacts experienced as a result of establishment and 
construction activities will persist throughout the operational phase. There were no material 
differences between the two phases in the significance of the impacts, provided that the mitigation 
measures implemented during establishment and construction continue to be implemented during 
the operational phase. For completeness the significance statements for operational impacts on 
fauna are presented as a single table. 
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Impact 17.2: Loss of Mopane woodland habitat 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Study Area Moderate Definite MODERATE- 

Impact 17.3: Loss of stunted woodlands and shrubland habitat 

Without Mitigation Permanent Study Area Moderate Definite MODERATE- 

With Mitigation Permanent Study Area Moderate Definite MODERATE- 

Impact 17.4: Loss of Wooded Grasslands, Grasslands and Cultivated Areas 

Without Mitigation Permanent Study Area Moderate Definite LOW- 

With Mitigation Permanent Study Area Moderate Definite LOW- 
 

Issue 18: Loss of Faunal Diversity 

Impact 18.1: Loss of Amphibian Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Slight May Occur LOW- 

Impact 18.2: Loss of Reptile Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

Impact 183: Loss of Bird Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Moderate 
Probably 

Occur 
LOW- 

Impact 18.4 Loss of Mammal Diversity 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Moderate 
Probably 

Occur 
LOW- 

 

Issue 19: Loss of faunal species of special concern 

Impact 19.1: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Moderate 
Probably 

Occur 
MODERATE- 

With Mitigation Long Term Study Area Slight 
Probably 

Occur 
MODERATE- 

 

Issue 20: Disruption of Faunal Movements 

Impact 20.1: Disruption of Faunal Movements 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 17: Loss and fragmentation of habitats 

Impact 17.1: Loss of drainage line, riparian zone and dambo habitat 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Study Area Severe Probable MODERATE- 
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Without Mitigation Long Term 
Study Area -

Regional 
Slight 

Probably 
Occur 

LOW - 

With Mitigation Long Term 
Study Area - 

Regional 
Slight 

Probably 
Occur 

LOW - 

 

Issue 21: Invasion of Alien Fauna 

Impact 21.1: Invasion of Alien Fauna 

Without 
Mitigation 

Long Term 
Study Area -

Regional 
Slight Probably Occur LOW - 

With Mitigation Long Term 
Study Area - 

Regional 
Slight Probably Occur LOW - 

 

Issue 22: Increased Fire Risk 

Impact 22.1: Faunal impact from increased fire risk 

Without Mitigation Long Term 
Study Area -

Regional 
Moderate 

Probably 
Occur 

MODERATE -  

With Mitigation Long Term 
Study Area - 

Regional 
Slight  

Probably 
Occur 

LOW- 

 
 

10.4 Surface and Groundwater Assessment 
 
This section deals with water quality-related issues and impacts that were identified as a result of 
the EcoFarm project. Due to the mobility of contaminants in water the spatial scale for all identified 
impacts was determined to be Regional. 
 

10.4.1 Impacts associated with project Establishment / Construction phase 

10.4.1.1 Issue 23: Soil erosion 

Impact 23.1: Sedimentation of water bodies from land clearance 
 
This impact was also assessed in the Natural Resources and Land Use Assessment. The 
mitigation measures proposed here are a synthesis of the measures in both reports, and the 
significance ratings used are the more significant of the two assessments (with mitigation was 
assessed as Low in the Natural Resources and Land Use Assessment, compared with Moderate in 
the Social Impact Assessment). 
  
Cause and comment 
The establishment of the sugar estate involves the replacement of the existing vegetation cover 
with sugarcane, with tracts of land to be cleared and levelled for the establishment of the centre 
pivots. Exposed soils can result in a number of impacts such as erosion, sediment production and 
loss of topsoil. Potential impacts to water quality may result from erosion and accumulation of 
sediment and organic debris in watercourses, increased nutrient loads and changes to temperature 
levels and stream flow regimes, which may affect fish and aquatic biota populations. These 
activities may impact on the water quality resulting in the loss of existing aquatic habitat diversity. 
 
Vegetation clearing results in the soils on the land becoming more prone to erosion. This is 
because there are fewer stabilizing structures within the soils, such as root systems and plant 
cover, to contain the water and bind the soil. This results in a net increase of surface water runoff, 
which can lead to excessive erosion. A secondary impact is the loss of topsoil. Topsoil is critical to 
successful plant growth and must be conserved at all times. It consists of the O and A horizons 
which contain the large proportion of nutrients required for plant establishment. Once lost, topsoils 
are extremely difficult to restore.  
 
Increased erosion could lead to increased sedimentation of the watercourses into which surface 
runoff flows. Sedimentation can have severe negative impacts on surrounding aquatic 
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environments including increased turbidity (which decreases light penetration into water, thereby 
reducing photosynthetic activities in the water column), reduced oxygen concentration in the water 
column and benthic environment, smothering of benthic biota habitats resulting in loss of food and 
spawning beds. This can have severe long-term negative impacts on aquatic habitats.   
 
Eutrophication occurs when excessive nutrients enter aquatic systems and cause an increase in 
primary and secondary production. This can result in algal blooms in the water column. The algae 
sink to the bottom and begin to decay, resulting in anoxic conditions in the benthos, leading to fish 
and invertebrate kills. It is, however, unlikely that eutrophication will result from land clearing.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 

 Maintain a 30m-wide riparian zone buffer strip (between planted areas and the edges of 
watercourses.. All the vegetation along these river edges must be kept intact or 
rehabilitated to act as a sediment rap, maintain the ecological functioning on the riparian 
areas during the operation phase and act as ecological corridors. 

 Develop and implement a Riparian Zone Management Plan (RZMP). 

 Riparian zones should be connected with corridors of natural vegetation across watershed 
boundaries to allow for the movement of animals and plants. 

 Develop and implement a Surface and Groundwater Monitoring Plan that will incorporate 
both water quality and quantity measures. 

 Prevent or limit disturbance to water resources during the planning phase. 

 Water resources should be protected by implementing the recommended guidance 
contained in the Water Quality section of IFC EHS General Guidelines (2007). 

 Land clearing should only take place in the dry season or at the end of the wet season. 

 All fields with slopes greater than 2% must have erosion control measures to prevent loss 
of topsoil. 90% of the fields in the project area will have a gradient of less than 2%. In the 
remaining 10%, which is situated on higher ground, sugarcane will be planted. Ridges 
should be formed to act as erosion control measures and furrows should be formed at 
frequent intervals. 

 All roads on the fields should be grassed to minimise erosion. 

 Drains around each field should be constructed to capture runoff during the wet season. 
The drains should be designed so that water flow velocities in the drains are fast enough to 
maintain fine sediments in suspension but not so fast that they result in erosion. 

 Grassed spoon drains should be used wherever possible. 

 Site infrastructure such as roads and fences should be aligned with the natural drainage 
lines to minimise additional erosion. 

 Fields must not be left bare for long periods of time. 

 Fields must be designed to facilitate drainage. 

 Centre pivot drainage must be directed in line with the natural drainage in the area, into 
lower lying areas. 

 Drainage ditches must be dug on the periphery of the irrigated areas, and these must be 
grassed.  

 Water must be channelled into existing drainage areas, and these must be grassed to 
ensure that erosion does not take place. The grass will also act as a sediment filter. 

 All areas between the pivots must be grassed and cut to maintain a buffer strip. These will 
also serve as roads for farm vehicles and machinery. 

 On the outer limits of the plantation, a buffer of 50m must be established, which must be 
grassed on the project side of the buffer. The middle and outer edges of the buffer must be 
rehabilitated and natural shrubs and vegetation should be established. 

 Where necessary, the use of subsurface drainage should be implemented. 

 Surface drainage that does not allow ponding on the fields and does not result in an 
increase in flow rates should be established. 

 Maximum vegetation cover should be maintained outside the irrigated areas, particularly in 
riparian areas, to act as sediment traps. 

 Riparian vegetation must be rehabilitated in all areas where it has been cleared. 
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 Natural drainage lines must not be impeded or otherwise interfered with. 

 Erosion should be monitored over the entire site and, where initial indications of erosion are 
detected, appropriate remedial measures must be taken as soon as possible. 

 
Significance statement 
The impact associated with the clearing of existing vegetation on site may occur. Due to the 
mobility of contaminants in water, their impact may be of significance to the region. Without 
mitigation the significance was considered HIGH and with mitigation it was considered to be 
MODERATE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial 
Scale 

Severity of 
Impact 

Issue 23: Soil erosion 

Impact 23.1: Sedimentation of water bodies from land clearance 

Without 
Mitigation 

Medium term Regional Severe May occur HIGH- 

With 
Mitigation 

Short term Localised Slight May occur MODERATE- 

 
Impact 23.2: Sedimentation of water bodies from the construction of estate infrastructure 
 
Cause and comment 
The establishment of estate infrastructure such as roads, canals and pipelines  may also cause 
significant erosion and adversely affect water quality. Cutting and filling activities during road 
construction may disrupt subsurface water flow, bringing water to the surface in new areas or 
destabilizing sensitive hill slopes, which may cause slope failures. Road surfaces may allow water 
to flow without restriction, resulting in accelerated surface erosion, channel scouring and transport 
of sediment loads transport to water bodies. 
 
Pipelines and canals must, as far as possible, be routed to avoid any areas of sensitive vegetation 
and must ensure that the route does not significantly fragment habitats. This is particularly 
important for canals, since animals often fall into canals and cannot get out again. It is imperative 
that the canals do not go through No-Go areas, or result in habitat fragmentation. 
 
Mitigation and Management: 
The following mitigation actions are proposed: 
Roads: 

 The use of existing roads should be maximised and construction of new roads should be 
avoided and limited to where is it absolutely necessary. 

 Road construction and maintenance should not exceed a gradient of 10%, where possible, 
with 5% being the optimum gradient. 

 During road construction, efforts should be made to minimise cut and fill construction by 
following natural landscape route contours. 

 Consideration should be given to the future use of roads during planning and design phase. 
This may include adjusting design considerations if roads are intended for longer term use 
beyond the establishment phase. 

 Consideration should also be given to the type of roads to be constructed based on the 
intensity of anticipated traffic over the long term. 

 Design road networks in advance to minimise road length and road density. Road widths 
should be minimised taking into consideration safety and transport requirements. 

 Minimise the number of watercourse crossings, and site road crossings in suitable locations 
(such as at locations with rocky stream beds and low banks); 

 Site roads on soil with good drainage capability, emphasising high ridge routes and 
avoiding low valleys when possible. 
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 Roads should be located outside riparian zones. 

 Roads should be designed and sited so as not to act as dams allowing water to accumulate 
behind embankments. If such embankments are required, suitable culvert systems must be 
designed to allow for the free flow of water. 

 Road drainage (water bars, dips, ditches and cross drains) should be constructed at 
appropriate intervals to drain water away from the road surface and into vegetation. 

 Drains should not empty directly into watercourses, and should be capable of handling local 
rainfall and runoff conditions. Drains should be maintained as needed to accommodate 
expected flows. 

 Road surfaces should be shaped to ensure water runoff into appropriate drainage channels 
and vegetation and to eliminate channelling in ruts; 

 Gravel or other surfacing should be considered on steep road slopes and tight corners. 

 Burying of debris in the road base should be avoided, as it may result in uneven surfaces 
and holes leading to erosion and roads should be compacted prior to use. 

 Where necessary, stream banks alongside road crossings should be stabilised using, for 
instance, gabions, prevent bank erosion. 

 If bridge designs include pilings, ensure that scour countermeasures are incorporated into 
the design of the bridge. 

Canals and pipelines: 

 Construction must, as far as possible, take place during the dry season or after the end of 
the wet season to minimise erosion. 

 Canals must not traverse No-Go areas or result in habitat fragmentation. 

 Topsoil must be stockpiled and used for re-vegetation purposes where possible. Any soil 
excavated and not utilised for re-vegetation must be carefully spread within the environs. 

 Exposed soil on slopes must be re-vegetated immediately on completion of construction. 
 
Significance statement 
The impact associated with the establishment of estate infrastructure may occur and was 
determined to be regional. Without mitigation the significance of impact was considered to be 
MODERATE and with mitigation it was considered to be LOW. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 23: Soil erosion 

Impact 23.2: Sedimentation water bodies from the construction of estate infrastructure 

Without 
Mitigation 

Medium term Regional 
Moderately 

severe 
May occur MODERATE- 

With 
Mitigation 

Short term Localised Slight May occur LOW- 

 
 

10.4.2 Impacts associated with the project operational phase 

10.4.2.1 Issue 24: Aquatic ecological functioning 

Impact 24.1: Disruption of the ecological functioning of water bodies 
 
Cause and comment 
Operations such as planting, dry-season irrigation, crop maintenance and harvesting may 
negatively impact water quantity and quality of surface and groundwater resulting in unseasonal 
hydrological changes and potentially negative impacts on downstream river biota, communities, 
and fisheries.  
 
Mitigation and Management: 
The following mitigation actions are proposed: 
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 Develop and implement a Riparian Zone Management Plan. 

 Where appropriate, slash and debris should be stockpiled above the high water mark to 
prevent materials from entering streams and dambos during maintenance activities. Slash 
and debris must not be disposed of in stream/river courses or in riparian zones. 

 Avoid soil exposure and compaction to protect ground vegetation by avoiding the operation 
of wheeled or tracked harvesting equipment in proximity to the ordinary high-water mark for 
perennial streams except on roads or at stream crossings. 

 Minimise the number and size of stream crossings for vehicle movement within the riparian 
zones. Where crossings are necessary, international best practice in the use of bridges, 
hardened fords, pipes and culverts should be adopted. Recommended stream crossing 
measures should include: 
o Minimise vehicular movement over perennial and intermittent streams, and dambo 

areas. Where crossing is necessary, a right angle approach should be used in addition 
to use of bridges, fords, pipe culverts, and other techniques to minimize impacts to 
stream banks, flow, water quality. 

o Crossing structures such as bridges, culverts and fords should be designed to 
withstand peak flows of high intensity storms, and ensure that movement of aquatic 
species is not impaired. 

o Vehicle movement over unprotected streambeds should be prevented. If crossing is 
necessary, a hard rock stream bottom is preferable. 

o Road drainage should be diverted to vegetation and not into the stream. 
o Approaches to crossing should be stabilized with aggregate to avoid increased 

sediment entering the stream.  
 
Significance statement 
Preventing direct, adverse impacts to water resources and maintaining riparian zones is critical to 
protect water quality and quantity, in addition to terrestrial forest and associated aquatic habitats. 
The impact associated with estate operation and management may occur and the impact was 
determined to be regional. Without mitigation the significance was considered HIGH and with 
mitigation it was considered to be LOW. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 24: Aquatic ecological functioning 

Impact 24.1: Disruption of the ecological functioning of water bodies 

Without 
Mitigation 

Long term Regional Severe Probable HIGH- 

With 
Mitigation 

Short term Localised Slight May occur LOW- 

 
Impact 24.2: Extraction of water from the Zambezi River 
 
Cause and Comment 
The EcoFarm project will require a maximum annual total of 55 million cubic metres, extracted at a 
maximum rate of 3.5m3/s during the dry season. The total water requirement represents 0.11% of 
the river’s Mean Annual Runoff (MAR), and the maximum extraction rate for all purposes will 
represent 0.21% of the prevailing dry period flows. 
 
This is an insignificant volume of water abstraction from the Zambezi, and it is not anticipated that 
the abstraction of this volume of water will have any significant impacts on the physical condition or 
ecological functioning of the Zambezi River.  
 
However, there are many other people and ecological processes that rely on the Zambezi River. In 
light of this, it is recommended that EcoFarm implements additional strategies to reduce their water 
requirement as far as possible, thereby further reducing the impacts on the Zambezi River.  
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Mitigation and Management: 
The following mitigation actions are proposed: 

 Rainwater harvesting 
Undertake rainwater harvesting wherever possible. This is particularly important for the 
residential area, since the roofs of the houses are an ideal surface area for rainwater 
harvesting.  

 Irrigation water conservation measures 
Many irrigation conservation measures have already been mentioned as part of the 
mitigation measures for other impacts but are repeated here for ease of reference: 

o Ensure that irrigation water is evenly applied across the fields. 
o Minimise leakage from canals and pipelines. 
o Control weeds, as these increase water, pest control and nutrient inputs. 
o Maintain grassed borders, filter strips and spoon drains. 
o Recycle water wherever possible. 
o Irrigate the root zone of crops only. 
o Prepare a water budget and schedule irrigation based on climatic data. 
o Implement a soil moisture management programme to optimise application of irrigation 

water.. 
 
Significance Statement 
The stress on water resources that would result from not implementing the mitigation measures 
stated above may possibly, over time, result in slightly severe negative impacts on local water 
resources. This would have a long-term impact on these resources and would be of LOW 
significance.  
 
The mitigation measures that have been recommended should ensure that water is used as 
efficiently and effectively as possible, thereby reducing the stress on water resources. This will 
probably result in the impact being slightly reduced to a long-term, slightly severe local impact 
that will be of LOW significance.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 24: Aquatic ecological functioning 

Impact 24.2: Extraction of water from the Zambezi River 

Without 
Mitigation 

Long term Regional Slightly severe Possible LOW- 

With 
Mitigation 

Short term Localised Slight May occur LOW- 

 
Impact 24.3: Pollution of the aquatic environment and water resources by solid materials  
 
Cause and Comment 
During land clearing there is potential for solid matter such as cleared vegetation and roots, soil, 
rocks and other debris to be discarded directly into the rivers, or to be blown from informal storage 
sites into waterways and other water resources. Where there are no formal waste disposal facilities 
or temporary storage areas, solid waste tends to be discarded in natural depressions, including 
watercourses and drainage lines. In addition, during storm events, accumulated and improperly-
stored waste and associated pollutants may be washed into larger water bodies such as rivers 
where they can impact negatively on aquatic ecosystems. 
 
Mitigation Measures 
Any solid matter produced during land clearing must be contained in designated areas until such 
time as it can be removed from the site for final disposal. No waste should be disposed of in 
natural depressions, watercourses or in riparian areas. In addition, a Stormwater Management 
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Plan should be developed for the facility to ensure that the issue of diversion of storm water away 
from potential sources of contamination is addressed. 
 
Significance Statement  
Without appropriate mitigation, the impact of solid material pollution on the aquatic environment will 
possibly result in severe medium-term negative impacts in the study area. This would be a 
MODERATELY significant impact.  
 
The mitigation measures that have been recommended will ensure that the probability of the 
impact occurring are reduced to a minimum. This will probably result in short-term slightly 
severe localised impacts that will be of LOW significance.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 25: Estate Operations and Management 

Impact 25.4: Pollution of the aquatic environment and water resources by solid 
materials 

Without 
Mitigation 

Medium term Study area Severe Possible MODERATE- 

With 
Mitigation 

Medium term Localised Slightly severe Probable LOW- 

 
Impact 24.4: Cumulative impacts of water abstraction from the Zambezi River 
 
Cause and Comment 
The proposed volumes of water to be abstracted for the EcoFarm development, as well as 
volumes water used by current downstream users, are estimated to be a very small percentage of 
the total available flow of the Zambezi River, even during the dry season. Although, over time, 
additional water-intensive developments in the catchment will result in the abstraction of a greater 
percentage of the overall flow, it is unlikely that this will be significant in the foreseeable future. 
 
Mitigation Measures 
This impact cannot realistically be mitigated. EcoFarm cannot reasonably be required to abstract 
less water in anticipation that another water-using project or projects, currently unknown, may be 
developed at some unspecified time in the future. Such eventualities should be managed by the 
designated authority for the Lower Zambezi River Basin. 
 
Significance Statement  
The potential impacts on water resources that could result additional, unknown, future users is 
unknown,  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 24: Aquatic ecological functioning 

Impact 24.4: Cumulative impacts of water abstraction on the Zambezi River 

Without 
Mitigation 

Unknown Unknown  Unknown Unknown UNKNOWN 

With 
Mitigation 

Unknown Unknown Unknown Unknown UNKNOWN 
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11 ASSESSMENT OF SOCIAL AND ECONOMIC IMPACTS 
 

11.1 Introduction 
 
This section provides a summary of the potential positive and negative impacts of the proposed 
project on the local population. Recommendations for the mitigation of negative impacts and 
enhancement of positive impacts are also included at the end of this section after the impact 
assessment. The findings are based mainly on the findings of the following specialist surveys: 

 Social Impact Assessment 

 Natural Resource and Land Use Assessment 
 

11.2 Social Impact Assessment 
 

11.2.1 Issue 25: Reduced Access to Land  

As the baseline findings indicated, most of the villagers (84.2%) are engaged in subsistence crop 
farming. Of those households that practise farming, 97.6% have individual machambas. Many 
households also confirmed to have machambas inside the community co-operatives, as well as in 
the DUATs assigned to EcoFarm. This therefore means that there is a possibility that productive 
machambas might be lost to the project and out-growers’ scheme. 
 
Losing such land has a serious food security consequence, as most of these farmers use their 
harvests for subsistence purposes. With few markets to buy food, income cannot sustain their 
current livelihood practice, as this is interwoven with a strong (almost cultural and traditional) 
dependency on producing their own food on machambas.  
  
To avoid duplication, mitigation and enhancement measures for the three Impacts identified in this 
Issue are consolidated in section 10.2.1.1. 
 
Impact 25.1: Economic displacement of some productive machambas and structures 
 
This impact was also assessed in the Natural Resources and Land Use Assessment. The 
mitigation measures proposed here are a synthesis of the measures in both reports. The 
significance ratings were the same for both assessments. 
 
Cause and Comment  
The structural layout of the pivot infrastructure will be relatively rigid and cannot accommodate 
sporadically productive machambas inside the pivot layouts. Some of the reasons for this design 
are road safety and fire hazard considerations. Having farms and, inevitably, people living or 
working on their machambas inside this mosaic of irrigation infrastructure can lead to serious road 
accidents, especially since heavy machinery and vehicles will be moving along the estate and 
community DUATs’ internal road networks. In addition, having people working on their machambas 
amid the pivots can increase the likelihood of bush fires which might spread to the sugarcane 
plantations. Burning harvested fields is a common agricultural practice among the rural population, 
and this puts both people and the project’s infrastructure and harvests at a serious risk.  
 
With this in mind, there is a possibility that some productive machambas and/or structures might be 
lost. The extent of such loss might be more significant on the EcoFarm estate itself, as the out-
growers’ scheme will operate on community-owned DUATs.  
 
Should landholdings be affected by the out-growers’ scheme on the co-op land, such loss will be 
discussed between the communities concerned, their leadership structures and the government. 
Still, as EcoFarm and the consortium are the overall project sponsors, it will support the co-ops in 
this respect as far as reasonably possible. Therefore, separate mitigation measures are provided in 
this section specifically for the maintenance and future functioning of the community co-ops against 
possible economic displacement.   
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Vulnerable households, such as female-headed households or households with disabled and/or 
elder members, will be affected more significantly. Female farmers might need extra support with 
relocating their farms and equipment, especially female farmers who are also female-headed 
households. Female-headed households sometimes need more support as they have to care for 
their entire households, and often have fewer economic resources and backing to re-establish 
themselves after relocation.   
 
Significance Statement 

Without Mitigation 
If no mitigation or enhancement measures are implemented, the significance of the project will be 
‘high negative’, as the effects of land-loss will be very severe. Should the project not be developed 
(the ‘No-Go’ option), no economic displacement impacts will arise, because no landholdings will be 
affected, and the primary livelihood strategies of landowners and communities will remain 
unaffected. However, No-Go impacts should not be viewed in isolation, as the potential benefits of 
the project, such as employment, agricultural training and the stimulation of a niche market for 
farming entrepreneurs, can potentially be more beneficial than maintaining the existing livelihood 
and agricultural practices.  
 
With Mitigation 
Any land loss is a significant issue which, even with mitigation measures, remains a concern and 
threat to the livelihoods of rural villagers. However, if appropriate mitigation and enhancement 
measures be implemented, the estate and out-growers’ scheme during its construction phase 
could still have a moderate negative effect on the PACs. This reasoning relates to the fact that 
land-loss might affect farmers over the long-term; the impact of which remains severe despite the 
number of employment opportunities and support provided by the project. It is not anticipated that 
any farmland will be lost during the operational phase of the project. Therefore, for this phase, the 
impacts have been rated low negative.   
 

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 25: Reduced Access to Land 

Impact 25.1: Economic displacement of some productive machambas and structures 

Construction Phase  

Without 
Mitigation 

Short Term Study area Very severe Definite  HIGH- - 

With 
Mitigation 

Short Term  Study area Moderate  May occur MODERATE- 

Operation Phase  

Without 
Mitigation 

Long-term  Study area Moderate May Occur  MODERATE- 

With 
Mitigation 

Long-term  Study area Slight Unlikely LOW- 

No-Go  

General Impact No Change – existing status will not be affected 

 
Impact 25.2: Loss of local access routes  
 
Cause and Comment  
The use of land for the project may temporarily or permanently affect access routes between 
villages, and between villages and social infrastructure. People’s loss of access routes may have 
an important negative impact on their sense of well-being and standard of living. This impact has 
different impacts on different social groups: 

 Women might be more severely affected in terms of access to social infrastructure, since 
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they are usually responsible for taking children to health facilities, collecting water, plant 
material and thatch; 

 Being forced to take alternative, longer routes, may also jeopardise women and children’s 
physical safety; and  

 Loss of access routes may also disproportionately affect the disabled, who have limited 
mobility. 

 
Significance Statement 

Without Mitigation 
If no mitigation measures are implemented the operational estate layout will probably restrict the 
local populations’ access to established routes and paths, and their access to natural resources.  
 
With Mitigation 
If mitigation measures are implemented, the operational estate is expected to have a low negative 
impact on the local population’s continued access to established routes. 
 
Significance statement  

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 25: Reduced Access to Land 

Impact 25.2: The loss of local access routes 

Construction Phase  

Without 
Mitigation 

Long-term Study area Severe Probable HIGH- 

With 
Mitigation 

Long-term Study area Moderate Probable MODERATE- 

Operation Phase  

Without 
Mitigation 

Short Term  Study area Moderate Probable MODERATE- 

With 
Mitigation 

Short Term  Study area Slight May Occur LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 25.3: Increased food Insecurity 
 
This impact was also assessed in the Natural Resources and Land Use Assessment. The 
mitigation measures proposed here are a synthesis of the measures in both reports. The 
significance ratings were the same for both assessments. 
 
Cause and Comment  
Several elements can be assessed to measure people’s food security. These include food 
availability, food success and stability, and food utilisation. 
 
Food Availability 
From the data it is clear that most households are very dependent on subsistence agriculture. 
Around 84% of households practise food gardening, around 40% have productive trees, 19.2% are 
engaged in fishing and around 65% have livestock. The value of this subsistence lifestyle cannot 
be overstated, as villagers are obviously largely reliant on their own food production. Apart from 
people living in and close to Chemba, very little food is actually bought from markets, which means 
that the villagers are not yet totally exposed to the costs associated with the transport of food, or 
fluctuations in import and export tariffs on food items. There is a slight concern that the project 
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might, however, affect local food prices, especially if more people will be employed receiving a 
regular income. 
 
In addition, households might also increasingly convert their food crops to cash crops, in particular 
sugarcane to compete in the niche market or the out-growers’ scheme. Although most households 
have farmlands, selling agricultural produce is always an attractive and often tempting means to 
obtain needed income. Sufficient mitigation measures should be in place to guard against the 
unintentional consequence of food unavailability.  
 
Access to food Access and stability of availability 
The means employed to have access to food various between the different villages. Usually, the 
distance from Chemba is a key factor in how people access food, since larger food markets are 
located in Chemba. For example, it seems that people living in Chemba are clearly more reliant on 
accessing food from markets, since most of the employment opportunities (and hence income) are 
in Chemba. The purchasing power is therefore greater in Chemba, whereas the villagers further 
from the town are more inclined to borrow, barter, share or simply use their food stocks. Should the 
project continue, households without access to farms (especially in Chemba) who are thus more 
reliant on purchasing food might be more adversely affected by food inaccessibility and stability, as 
such households would be affected by price fluctuations. It is noted that dramatic weather events 
(droughts and floods) have affected local crop production levels in recent years.  
 
Clearly, different mitigation and livelihood improvement measures should be in place to deal with 
different households and where they are based.   
 
Food Utilisation 
Food utilisation, which includes the quality of food consumed and the preparation thereof, is a 
study on its own. Insufficient data was collected to measure food utilisation, which is why CES 
strongly recommends EcoFarm to conduct a separate Food and Nutritional Study (refer Mitigation 
and Enhancement Measures below). Although some households have electricity in Chemba, by far 
the majority do not have any form of electricity. This means that fresh foods cannot be stored over 
any length of time.  
 
Lastly, poor sanitation was noted during the survey, which is largely the result of water points being 
shared with livestock, inadequate medical services or poor hygiene practices or hygiene education. 
This affects food utilisation especially amongst sick children or elderly, as food cannot be properly 
consumed or digested. Food that is prepared in unhygienic conditions can even become the 
source of infectious diseases.   
 
Significance Statement 

Without Mitigation 
Without any mitigation measures the project might have a moderate negative impact on food 
security, making the overall significance low negative. It is not anticipated that more land will be 
acquired during the project’s operational phase, although continuous upgrading and possibly some 
minor expansions might need some land. Therefore, the impact during the operational phase is 
indicated as low negative. 
 
With Mitigation 
Should mitigation measures be adopted food production levels might increase. For this reason, the 
significance would be moderate positive. It is not anticipated that more land will be acquired during 
the project’s operational phase, although continuous upgrading and possibly some minor 
expansions might need some land. Therefore, the impact during the operational phase should 
mitigation be provided is indicated as moderate positive. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall  
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 25: Reduced Access to Land 

Impact 25.3: Increased Food Insecurity 

Construction Phase  

Without 
Mitigation 

Short Term  Study area Moderate Probable  MODERATE- 

With 
Mitigation 

Short Term  Study area 
Moderate 
Beneficial  

 Probable MODERATE+ 

Operation Phase  

Without 
Mitigation 

Long-term  Study area Slight May Occur LOW- 

With 
Mitigation 

Long-term  Study area 
Moderate 
Beneficial 

Probable MODERATE+ 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 

11.2.1.1 Mitigation and Enhancement Measures 

The following mitigation measures are proposed for the EcoFarm Estate:  

(i) In accordance with the requirements of IFC PS5 a Livelihood Restoration Plan (for this 
project it is referred to as a Livelihood Restoration and Improvement Plan - LRIP) needs to 
be drafted. This plan should include a detailed agricultural and asset valuation of all the 
affected farmlands and owners’ possessions in order to develop appropriate compensation 
strategies and entitlement matrices (noting that compensation in terms of IFC PS5 need not 
necessarily be in cash). 

(ii) The LRIP will be drafted in accordance with the Regulations for the Resettlement Process 
resulting from Economic Activities (GoM, 2012);  

(iii) According to the Chemba District Administrator, as part of this LRIP, a committee should be 
established by EcoFarm that includes representatives from the PACs and the developer, as 
well as:  

(a) The District Services of Economic Activities, representing the agricultural sector;  
(b) The District Services of Planning and Infrastructure, representing the territorial 

planning, public works and housing sectors;  
(c) The District Administrator; and  
(d) A representative from the provincial government.  

(iv) The committee should function as a monitoring and supervisory group for possible economic 
displacement, and should include a communication mechanism (referred to by the IFC as a 
‘Grievance Mechanism’) either for general project feedback and/or grievances);  

(v) An established committee should be the primary vehicle for engagements between the 
developer and the affected households and farmers, which should be used to establish crop 
and tree compensation rates, the provision of alternative agricultural land (should this 
become an issue), as well as livelihood restoration/development strategies (such as 
agricultural programmes, for example). As per the Regulations for the Resettlement Process 
resulting from Economic Activities, the above-listed government representatives should be 
part of the implementation of the LRIP;  

(vi) As far as reasonably possible the LRIP should be used as a guideline document with which 
to design the irrigation layout of the EcoFarm Estate to accommodate, as far as reasonably 
possible, the existing machambas and/or structures;  

(vii) Prior to acquiring land for the irrigation development on the EcoFarm Estate, as per the 
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LRIP, affected farmers and/or house/structure owners should be notified of such 
displacement sufficiently far in advance to factor in the timing of planting and harvesting. 
Ample opportunities should be provided through an established committee for those affected 
to be part of the LRIP’s implementation, and to negotiate support options with EcoFarm; 

(viii) Those farmers and/or households affected by the loss of farms/structures etc. must be 
assisted by the developer and DSEA to find alternative farmland and preparing their ‘new’ 
fields prior to losing their land. This land should be at least the same or of a better quality, 
and no farmer must be worse off after displacement. As far as reasonably possible, such 
‘new’ machamba/s should be able to sustain the affected farmer by the time of land 
acquisition. Alternative land should be a negotiation between those affected and the DSEA. 
Land should not be offered without meaningful consultation and an option analysis. These 
mitigating measures are good practice guidelines of the IFC under PS5, which are 
collectively referred to as ‘transitional support’;  

(ix) As food security is a key component of the project, CES recommends that the developer 
undertakes a nutritional assessment of the PACs and establishes a food security baseline for 
the project affected area. Such an assessment should quantify food security pre- and post-
project implementation to ensure that the proposed mitigation measures to safeguard against 
reduced food security are effective;  

(x) The use of local access routes that might be affected should be assessed and alternative 
routes, fulfilling the functions lost, should be created. Women in particular need to be 
consulted in terms of safety of the new routes; and  

(xi) A strategy to monitor the impacts of altered access routes on the use of social infrastructure 
should be developed as part of a longitudinal (i.e. on-going) monitoring survey.  

 
The following additional mitigation measures are proposed for the community DUATs that are 
involved in the out-grower scheme:  

(xii) It is strongly recommended that EcoFarm provides support for the co-ops to develop a 
communication strategy and mechanism for farmers inside the community DUATs to engage 
with EcoFarm regarding the out-growers’ scheme (whether this includes positive 
recommendations or grievances);  

(xiii) Although the out-growers’ scheme will operate on community owned DUATs, it is still 
recommended for EcoFarm, with the assistance of the DSEA and DSPI, to provide 
appropriate support to undertake a farmland assessment on the community DUATs. This is 
not strictly the responsibility of the developer, yet any additional support of this kind would 
assist the out-growers’ scheme to develop the irrigation infrastructure in such a way as to 
avoid having to displace any household and/or machamba;    

(xiv) Subsequent to a farmland assessment as explained, it is recommended that EcoFarm should 
consider implementing the same measures for the community DUATs as are proposed by 
the LRIP for the estate itself;  

(xv) The developer is committed to assist the local communities with their own food security by 
allowing some co-op and/or community members to share in another pivot and/or irrigation 
dragline/s on the community DUATs with small plots allocated for household food crops. 
However, it is recommended that EcoFarm should engage with co-op farmers in order to 
assess their location preference for such an irrigation system and land parcels. Different 
options will have to be discussed with each beneficiary farmer, as different farmers might 
prefer to have their fields in different locations. Early engagement and community buy-in will 
be key to the success of such an extra community outreach irrigation system for food 
security; and  

(xvi) A significant benefit to the PACs would be to provide training to farmers in sustainable 
agricultural practices that will allow them to utilise smaller pieces of land for longer periods. 
Some agricultural programmes that could be considered include:  

(a) Conservation agricultural training, using demonstration plots (this might be considered 



Environmental & Social Impact Report – September 2014 

Coastal & Environmental Services (Pty) Ltd      134            EcoFarm Lda 

on several of the 0.1 ha of allocated food crop land); and/or  
(b) School garden programme, including a nutrition and food security module.  

 

11.2.2 Issue 26: Reduced Access to Natural Resources 

An issue related to the loss of land for machambas is the issue of reduced access to natural 
resources. An array of natural resources is used by most villagers - resources which sustain their 
livelihood practices and form an integral part of the ecosystem services rendered by the natural 
environment. A relatively large portion of land will be utilised for the development of the project, 
and in light of other developments in the vicinity of the project, such as the logging industry which 
has already reduced community access to large trees, concern is raised that natural resources, as 
ecosystem services, might be reduced. The principal issue here relates to access to trees, shrubs 
and plant material for the construction of houses and other infrastructure. On the other hand, it 
should be noted that the employment opportunities should have a dramatic counter-effect on such 
loss. With more employment opportunities, household materials can be bought for construction, 
reducing the pressure placed on the natural environment.  
 
Two impacts are discussed below, namely the disruption and/or changes to livelihood patterns and 
the collection of wood, plants and other material, as well as an increase in competition over 
resources.  
 
To avoid duplication, mitigation and enhancement measures for the two Impacts identified in this 
Issue are consolidated in section 10.2.2.1. 
 
Impact 26.1: Disruption and changes to livelihood patterns and the collection of wood, 
plants and other material  
 
This impact was also assessed in the Natural Resources and Land Use Assessment. The 
mitigation measures proposed here are a synthesis of the measures in both reports. The 
significance ratings were the same for both assessments. 
 
Cause and Comment  
If access to natural resources is reduced, villagers will be forced to adapt their coping strategies by 
either collecting less wood and plant material, or walking further distances to obtain such material.  
 
Either way, the effects could be significant as people might not have sufficient material for 
construction or livelihood support patterns. This will reduce their standard of living, and might make 
them more dependent on the government or project developer for support; in effect changing their 
lifestyle from a sustainable one to an income-dependent one.  
 
Significance Statement 

Without Mitigation 
Without any mitigation measure, the project might disrupt and change livelihood patters and the 
collection of wood, plants and other materials. This will lead to a high overall significance during 
construction, and moderate during operation. 
 
With Mitigation 
Should mitigation measures be adopted, such as to include a conservation corridor for sustainable 
natural resource harvesting, the impacts would still be relevant, although the severity of such 
impacts will be low negative. Since no further reductions in the natural resources are expected 
during the operational phase, the severity of this impact should be low negative during this phase. 
The reason for this is that the initial loss of natural resources might possibly continue to have a 
slight impact on the villagers’ natural resource-use patterns.   
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Impact 
Effect 

Risk or 
Likelihood 

Overall  
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 26: Reduced Access to Natural Resources 

Impact 26.1: Disruption and changes to livelihood patterns and the collection of wood, 
plants and other material 

Construction Phase  

Without 
Mitigation 

Short Term Study area Very severe Probable  HIGH- 

With 
Mitigation 

Short-term Study area Moderate Probable LOW- 

Operation Phase  

Without 
Mitigation 

Long Term Study area Severe Probable MODERATE- 

With 
Mitigation 

Long Term Study area Moderate May Occur LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 26.2: Increased competition over resources   
 
Cause and Comment  
No land dispute was observed or mentioned amongst local residents. However, with reduced 
access to land, there is a possibility that disputes and conflicts over land and natural resources 
might increase.  
 
With Mitigation 
Should mitigation measures be adopted, the overall significance should be low negative as the 
severity of the impact should be slight.  Since no further reductions in the natural resources are 
expected during the operational phase, the impact during this phase should be low negative. 
 
Without Mitigation 
Without any mitigation measure, the overall significance should be moderate negative as the 
severity of the impact would be severe.   
 
Significance statement  

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 26: Reduced Access to Natural Resources 

Impact 26.2: Increased competition over resources   

Construction Phase  

Without 
Mitigation 

Short Term Study area Severe Unlikely  MODERATE- 

With 
Mitigation 

Short-term Study area Slight Probable LOW- 

Operation Phase  

Without 
Mitigation 

Long-term Study area Severe Unlikely  MODERATE- 

With 
Mitigation 

Long Term Study area Slight Probable LOW- 

No-Go  
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General 
Impact 

No Change – existing status will not be affected 

 

11.2.2.1 Mitigation and Enhancement Measures  

The following mitigation measures are proposed:  

(i) Demarcation of buffer zones and conservation corridors. 

(ii) According to international guidelines, loss of access to natural resources is seen as 
economic displacement, especially if local residents derive an income from such resources 
(IFC, 2012). Consequently, a community committee should be used as a communication 
tool by which means EcoFarm will establish compensation and entitlement frameworks for 
such losses in consultation with the DSEA, prior to any land acquisition that might affect 
households, structures and/or machambas;  

(iii) EcoFarm should incorporate as part of such a community committee a communication 
mechanism through which PAP can engage with EcoFarm throughout the LRIP process, 
whether these are grievances, project feedback or general remarks and project 
suggestions;    

(iv) The project description allows for wide strips of native vegetation to be maintained between 
the fields as these will also act as effective fire-breaks. It is believed that such areas will 
help maintain the ecology of the area and ensure natural resource utilisation. It is further 
recommended that the irrigation infrastructural layouts (both in the estate, but also the 
community co-operatives) should be designed in such a way as to conserve as much of the 
dense vegetation areas as possible for controlled and sustainable community-use. Such 
forested areas can be controlled as an ecosystem service for the affected villages, 
managed by appointed village leaders to act as the guardians of these controlled-use 
areas. For the estate, for example, an agreement can be signed between EcoFarm and the 
surrounding villages that reinforces the rights of the surrounding villagers to use such 
controlled forested areas, however with strict and particular clauses and health and safety 
conditions; and  

(v) It is recommended that any land clearing activities take the resource-use potential of the 
PACs into account. For example, felled wood should be provided to the villagers, whereas 
grasses and reeds to be cut can be provided to households for thatch.   

 

11.2.3 Issue 27: Job Creation and the Stimulation of Economic Growth  

The project is largely premised on the government and developer’s intentions to stimulate a niche 
market for sugarcane production in the Chemba District. As employment opportunities are needed 
in the area, villagers and the local authorities have high expectations that the project will create job 
opportunities and stimulate economic growth. The following impacts are related to this issue, which 
are discussed below.  

 Employment opportunities;  

 Training opportunities and the expansion of the local skills base;  

 The creation of small businesses;  

 Community conflict due to differential benefits from the project;  

 Conflicts between local labour and expatriates;  

 Reducing household farming labour; and  

 Temporary/permanent influx of job-seekers.  
 
To avoid duplication, mitigation and enhancement measures for the seven Impacts identified in this 
Issue are consolidated in section 10.2.3.1. 
 
Impact 27.1: Employment opportunities and economic development 
 
Cause and Comment  
Around 750 permanent employment opportunities should be created by the estate itself. In 
addition, the villagers will be employed under the co-ops to sell their own sugarcane to EcoFarm. 
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Therefore, numerous employment opportunities will be created by the project.   
 
The area has a significant youth population (51.8% of the population is 14 years or younger), who 
will need employment opportunities in the near future. A significant proportion of the population 
(43.8%) are of working age - 15 and 64 years -which means that the potential labour pool is 
significant. The area also lacks real employment opportunities or economic growth, for which 
purposes the project would certainly provide a much-needed economic injection into the area’s 
economy.  
 
Most of the tasks can be performed by local labour, which means that expatriate professionals or 
migrant labour do not have to be used to a great extent.  
 
Significance Statement 

Without Enhancement  
Should enhancement measures not be implemented, the significance of the employment 
opportunities would be low positive during the construction phase, and moderate during the 
operational phase (during which more employment opportunities should be created). The reason 
for this positive significance is that, even without these enhancement measures, employment 
opportunities are needed and should have a positive impact on the population in terms of income-
generation. With employment opportunities, households can potentially have a regular form of 
income. This could assist many households to diversify their income-earning opportunities, or even 
to buy the necessary equipment to bolster their farming practices. In addition, stimulating the 
economy of the area can have a permanent, sustainable impact on these villagers and the 
employment opportunities in the area. 
 
With Enhancement 
Should enhancement measures be implemented, more of the local population would be able, 
eventually, to reap benefits from the project. This should then have a highly positive impact on 
employment generation. Lastly, should the project not proceed (the ‘no-go’ option), this would have 
a low negative impact on the PACs. The reason for this is that cumulative development in the area 
(especially logging) might acquire more of the local population’s land and resources, reducing their 
livelihood sources, possibly without providing any real sustainable form of income-generation. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.1: Employment opportunities and economic development 

Construction Phase  

Without 
Mitigation 

Short-term Study area 
Moderate 
beneficial 

Probable LOW+ 

With 
Mitigation 

Short-term Study area 
Very 

beneficial 
Definite  HIGH+ 

Operation Phase  

Without 
Mitigation 

Long-term Regional  
Moderate 
beneficial 

Probable MODERATE+ 

With 
Mitigation 

Long-term Regional Beneficial Definite  HIGH+ 

No-Go  

General 
Impact 

Long-term Study area 
Moderate 
negative 

May occur  LOW- 
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Impact 27.2: Training opportunities and the expansion of the local skills base 
 
Cause and Comment  
A key component of the project involves training in sugarcane production, co-op management and 
business management. This training component forms part of the out-growers’ scheme. In 
addition, on-the-job training will also be provided to the labour force, which should expand their 
skills base. EcoFarm is also encouraged to provide learnerships to unskilled community members, 
allowing them to gain needed workplace skills whilst working under the supervision of more 
experiences staff.  
 
In addition to workplace-relate skills, experience from projects in developing countries indicates 
that a transfer of health and safety skills acquired by employees to the community at large may 
occur (that is, employees improve health and safety measures in their households, such as home 
and road safety awareness, and personal and nutritional hygiene). 
 
Significance Statement 

Without Enhancement 
Should no skills development be offered, the impact of job creation would possibly be limited to a 
select group of individuals, affecting the ability of more community members to benefit from training 
by establishing more businesses and growing the area’s economy. The overall significance on 
employment creation and the stimulation of the economy would therefore be moderate positive.  
 
With Enhancement 
Should training be provided, the overall significance of employment creation and the stimulation of 
the economy would be high positive, as more people would be able to reap the rewards of the 
project, utilising the skills they have gained to grow the area’s economy or to compete in the new 
sugarcane market. The overall significance on employment creation and the stimulation of the 
economy would therefore be high positive.  
  

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.2: Training opportunities and the expansion of the local skills base 

Construction Phase  

Without 
Mitigation 

Short-term Study area 
Moderate 
beneficial 

Definite MODERATE+ 

With 
Mitigation 

Short-term Study area 
Very 

beneficial 
Definite  HIGH+ 

Operation Phase  

Without 
Mitigation 

Long-term Regional  
Moderate 
beneficial 

Probable MODERATE+ 

With 
Mitigation 

Long-term Regional Beneficial Definite  HIGH+ 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 27.3: Creation of small business opportunities 
 
Cause and Comment  
The project will require goods and services. These may be purchased locally in part, creating local 
income generating opportunities. However, only a small number of local artisans and businesses 
have been identified in the area, and general business and financial management skills are lacking 
in the local population.  
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Significance Statement 

Without Enhancement 
Should the project not use the local services of the area, fewer local people would be able to 
establish small businesses, thereby reaping fewer benefits from the project, and the impact of the 
project on the stimulation of the economy will only be moderately positive.  
 
With Enhancement 
If the project uses local services, to the extent possible, more local people would be able to 
establish small businesses, and the impact of the project on the stimulation of the economy will be 
high positive.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall  
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.3: Creation of small business opportunities 

Construction Phase  

Without 
Mitigation 

Short-term Study area 
Moderate 
beneficial 

Definite MODERATE+ 

With 
Mitigation 

Short-term Study area 
Very 

beneficial 
Definite  HIGH+ 

Operation Phase  

Without 
Mitigation 

Long-term Regional  
Moderate 
beneficial 

Probable MODERATE+ 

With 
Mitigation 

Long-term Regional Beneficial Definite  HIGH+ 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 27.4: Community conflict due to differential benefits from the project  
 
Cause and Comment  
The baseline data has shown that employment is almost non-existent. It also showed that 
expectations of employment from the project are high.  
 
With this background, it is likely that opportunities created by the project may lead to community 
conflicts, especially if some community members receive more benefits from the project than 
others.  
 
These include conflict within villages and between villages resulting from: 

 An increase in economic disparities between those with jobs and those without; 
 Changes in values and changes in ‘way of life’ of those with jobs; 
 Changes in power relations between employed youth and elders; 
 Perceived unfair access to the out-growers’ scheme; 
 Perceived unfair recruitment strategies; 
 Perceived unfair compensation for the loss of crops and structures (this issue will be 

particularly sensitive);  
 Perceived preferential procurement strategies; and/or 
 Corruption of local officials and leadership. 
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Significance Statement 

Without Enhancement 
Should mitigation measures not be adopted, community conflicts might be severe and probable, 
giving an overall moderate negative significance.   
 
With Enhancement 
Should mitigation measures be adopted, community conflicts should be slightly felt and the overall 
significance thereof low negative during the construction and operational phases.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.4: Community conflict due to differential benefits from the project 

Construction Phase  

Without 
Mitigation 

Short-term  Regional Severe Probable   MODERATE- 

With 
Mitigation 

Short-term Regional Slight May occur LOW-  

Operation Phase  

Without 
Mitigation 

Long-term  Regional Severe May occur  MODERATE- 

With 
Mitigation 

Long-term Regional Slight Unlikely  LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 27.5: Conflicts between local labour and expatriates 
 
Cause and Comment  
The educational level and the skills base in the area are very low. The project will certainly require 
the importation of skilled personnel from in and outside Mozambique. These outsiders could be 
from different ethnic groups, which could lead to tension and conflict between them and the local 
population due to several reasons:  

 Differences in wealth;  

 Differential access to facilities;  

 Different cultural norms and political conviction; and  

 The feeling that outsiders ‘steal’ jobs of local people.  
 
Significance Statement 

Without Mitigation 
Without mitigation, the overall significance would be moderate negative during the construction and 
operational phases.  
 
With Mitigation 
If mitigation measures are implemented, the overall significance of this impact would be low 
negative during the construction and operational phases..  
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Impact 
Effect 

Risk or 
Likelihood 

Overall  
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.5: Conflicts between local labour and expatriates 

Construction Phase  

Without 
Mitigation 

Short-term  Study area Moderate May occur MODERATE- 

With 
Mitigation 

Short-term Study area Slight Unlikely  LOW- 

Operation Phase  

Without 
Mitigation 

Long-term  Regional Severe May occur MODERATE- 

With 
Mitigation 

Long-term Regional Slight Unlikely  LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 27.6: Reduction in the availability of household farming labour 
 
Cause and Comment  
This is a concern because households need labour to work on their own machambas. Employment 
opportunities, especially if more than one person is employed per households, may reduce 
villagers’ own access to farm labour. This is particularly an issue with regard to the younger 
generation and women, who are largely responsible for farming. This impact is compounded by the 
impacts of HIV/AIDS on the healthy working population, as well as water- and airborne diseases, 
which are widespread in the area.  
 
Significance Statement 

Without Mitigation 
This impact is probable, as the number of employment opportunities to be provided is significant 
(750). The impact would be worse if seasonal or temporary employment opportunities coincide with 
the planting or harvesting periods of the villagers. The overall significance would be moderate 
negative during the construction phase and operational phases. 
 
With Mitigation 
Mitigation measures will prevent households from losing farm labour (especially during the planting 
and harvesting periods). The overall significance would be low negative during the construction 
and operational phases.  
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Impact 
Effect 

Risk or 
Likelihood 

Overall  
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.6: Reduction in the availability of household farming labour 

Construction Phase  

Without 
Mitigation 

Short-term   Study area  Moderate  Probable   MODERATE- 

With 
Mitigation 

Short-term  Study area Slight  Unlikely  LOW-  

Operation Phase  

Without 
Mitigation 

Long-term  Study area  Severe  Probable MODERATE- 

With 
Mitigation 

Long-term  Study area Slight   Unlikely LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 27.7: Influx of temporary/permanent job-seekers  
 
Cause and Comment  
Because there are few employment opportunities in the district there is a possibility that the project 
might attract migrant labour in search of employment. However, since the focus group discussions 
revealed few migration trends at the moment, this is only a slight possibility, especially since the 
project will aim to employ the local residents as far as reasonably possible.  
 
As most of the studied villagers are poor and many are uneducated, more literate and skilled 
labour will be required for some technical positions, such as managers and sugarcane 
agronomists. The significance of this should be low, as most of the workers required should not 
need prior working experience. As with most social impacts, in-migration may also have a positive 
influence in terms of providing locals with small business opportunities due to an increased 
demand for local produce and other goods, as well as opportunities for cultural exchange. 
 
Although influx is considered outside the control of project developers, the IFC guidelines on 
project-induced in-migration suggest that influx can threaten ‘project security’ and that it should be 
managed as a project threat (cf. IFC, 2009). The direct and indirect impacts associated with an 
influx of labourers (outsiders) are likely to have significant impacts on these villages, as it usually 
results in many social, cultural, economic and political changes. Some of these include (but are not 
limited to): 

 Creating tension and conflicts between locals and migrants concerning natural resources, 
land and employment opportunities;  

 Inflating local food and produce prices;  

 Placing increased pressure on already limited social and natural resources; 

 Increasing the incidence of so-called ‘social ills’, including prostitution, alcohol abuse, and 
crime; 

 Increasing the prevalence of communicable diseases, such as diarrheal diseases, vector-
borne diseases such as malaria, and sexually transmitted infections (refer to the Health 
Impact Assessment); 

 The creation of ‘poverty gaps’, such as  inequalities in terms of income and wealth 
accumulation between locals and migrants; and  

 Disrupting social dynamics, for example, increased conflicts amongst men and women 
over expenditure of household income, and tensions between migrant and local men 
about perceived sexual competition issues.  
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Significance Statement 

Without Mitigation 
If no appropriate plans are developed and implemented, the impact of in-migration might be 
moderate negative for the construction and operational phases. This impact is moderate, since the 
risk or likelihood of an influx is unlikely.   
 
With Mitigation 
Should appropriate mitigation measures be in place, the impact both during the construction and 
operational phases should be low negative on the affected villages. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 27: Job Creation and the Stimulation of Economic Growth 

Impact 27.7: Influx of temporary/permanent job-seekers     

Construction Phase  

Without 
Mitigation 

Short-term Study area Severe Unlikely  MODERATE- 

With 
Mitigation 

Short-term Study area Moderate Unlikely LOW- 

Operation Phase  

Without 
Mitigation 

Long-term Regional Severe Probable MODERATE - 

With 
Mitigation 

Long-term Regional Moderate Unlikely LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 

11.2.3.1 Mitigation and Enhancement Measures  

The developer should explore opportunities to manage and mitigate the negative impacts 
associated with this issue by developing appropriate management plans. Some of these 
recommendations include:   

(i) Develop a Labour, Recruitment and Influx Management Plan (LRIMP):  

The following guidelines can be used in developing such a plan:  

(a) Information dissemination: Employment opportunities need to be advertised. The 
procurement and procedures for such employment need to be made available to the 
public. Regular briefings are necessary to the wider public with regard to recruitments 
and procurements;  

(b) Recruitment and supply chain transparency: Recruitment and procurement rules 
and opportunities have to be transparent and, most importantly, accessible to the 
public. This will be the responsibility of the CLO, as well as the human resource 
manager. The possibility of labour brokers might  be investigated to avoid the tensions  
around people ‘gathering at the project’s gates’ for employment opportunities; and 

(c) Influx management and security arrangements: While the need for project security 
is understandable, such security measures can have further implications on the 
surrounding villagers’ safety and mobility. A mechanism needs to be implemented to 
allow free access to their surrounding villages, while still however restricting an 
uncontrolled influx of job seekers. Regular engagements with the local villagers and the 
security personnel through workshops and meetings should build a relationship 
between these parties, collectively aiming to avoid a workable solution in this regard. 
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(ii) The following International Labour Organisation (ILO) conventions must be adhered to in this 
plan:  

(a) ILO Convention 87 on freedom of association and protection of the right to organise;  
(b) ILO Convention 98 on the right to organise and collective bargaining;  
(c) ILO Convention 29 on forced labour;  
(d) ILO Convention 105 on the abolition of forced labour;  
(e) ILO Convention 138 on the minimum age of employment;  
(f) ILO Convention 182 on child labour;  
(g) ILO Convention 100 on equal remuneration; and  
(h) ILO Convention 111 on discrimination.  

(iii) The recommendations contained in IFC PS2 (Labour and Working Conditions) must be 
adhered to in developing labour policy and operational guidelines. These include:  

(a) Developing appropriate HR policies and procedures (Nr 8);  
(b) Establishing appropriate working conditions (Nr 10);  
(c) Ensuring non-discrimination and providing equal opportunities (Nr 15);  
(d) Establishing a Grievance Mechanism for labour issues (Nr 20);  
(e) Protecting the work force (Nr 21-22); and  
(f) Occupational Health and Safety (Nr 23).  

(iv) A labour desk/employment committee should be established to design and implement the 
LRIMP. This should ensure that recruitment is done in a fair and transparent way, and that 
job creation opportunities are maximised;  

(v) Scholarships and work apprenticeships could be provided to the local population (especially 
the youth);  

(vi) Developing a Stakeholder Engagement Plan (SEP) which incorporates developing 
collaborative management strategies for in-migration;  

(vii) Ensuring fair access to the benefits of the project, as well as transparent and effective 
communication with local stakeholders (through the SEP);  

(viii) The CLO needs to be trained to monitor and deal with potential problems;  

(ix) Villagers should also need to be encouraged to continue their farming practices in a 
sustainable manner. Additional agricultural training programmes could be considered 
(especially for the youth), as well as assistance with accessing local markets and economic 
hubs for selling their produce;  

(x) Implementing a training programme to build capacity in local people linked to targets for the 
phased replacement of expatriate staff with nationals; 

(xi) As far as possible, those labourers involved in the construction phase should be incorporated 
in the permanent staff for the operational phase;  

(xii) Development and implementation of a compulsory community induction course for all 
outsiders, contractors and sub-contractors entering the local community. This code should 
include policies concerning interactions with communities and government officials, 
protection of community assets, Sexually Transmitted Disease (STD) prevention, etc.; and  

(xiii) No more than two members should be employed per household.  

 

11.2.4 Issue 28: Disruption of Cultural Heritage 

Two issues relate to the possible disruption to cultural heritage, namely the disruption to graves 
and sacred sides, as well as altering villagers’ ‘sense of place’.  
 
To avoid duplication, mitigation and enhancement measures for the two Impacts identified in this 
Issue are consolidated in section 10.2.4.1. 
 
Impact 28.1: Disturbance of graves and sacred sites  
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Cause and Comment  
Most villages have a central cemetery and several sacred sites around the village. These are an 
integral part of the communities’ identities. The disruption of graveyards and/or sacred sites would 
undermine the social and spiritual life of the communities.   
 
Although it is not the intention of the project to affect any graves or sacred places, some of these 
sites, especially those far from villages, may be affected. 
 
Significance Statement 

Without Mitigation 
Removing such sites has permanent, far-reaching consequences, as it directly affects core values 
and patterns of relationships at the heart of these villagers’ lives. Without mitigation, the 
significance of this impact would be high negative during operation. During the operational phase, 
the changes of disturbing graves are slight, as the project would largely have been established. 
The significance during this phase is low negative, as there would always be the possibility for a 
grave to be affected with any on-going land changes.  
 
With Mitigation 
Any disruption of graves or gravesites should be avoided as far as possible. However, mitigation 
should enable villagers to voice their concerns and have an input into the planning and 
implementation stages of the project.  
 
This should allow affected villagers to feel part of the project, and have a meaningful contribution to 
how their graves might be removed and/or relocated. With appropriate mitigation, the significance 
of this impact will be reduced to low negative.  . 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall  

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 28: Disruption of Cultural Heritage 

Impact 28.1: Disturbance of graves and sacred sites 

Construction Phase  

Without 
Mitigation 

Short Term Study area Severe Probable  HIGH- 

With 
Mitigation 

Short Term Study area Slight May Occur LOW- 

Operation Phase  

Without 
Mitigation 

Permanent Study area Slight Unlikely  LOW- 

With 
Mitigation 

Permanent Study area Slight Unlikely LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 28.2: Altering villagers’ ‘sense of place’ 
 
Cause and Comment  
Changes in well-being and in ‘sense of place’ are difficult to measure and, as a result, these 
impacts are often ignored. However, the implementation of the project will most probably have an 
impact on people’s feeling of security and well-being, since the local people have relied heavily 
upon their environment not just for farming, but also for spiritual reasons. The surrounding natural 
resources have provided them with a familiar environment, especially areas that are claimed to be 
sacred. The project will change the physical landscape, and in this process, people’s perspectives 
on their livelihoods and the possible future for their children. In other words the villagers’ ‘social 
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equilibrium’ might be disturbed.  
 
Significance Statement 

Without Mitigation 
The overall significance of this impact is low negative, since the risk of altering villagers ‘sense of 
place’ is unlikely. Local people seem to welcome the development, and would be deprived of 
economic and social opportunities if the project does not proceed.  
 
With Mitigation 
Should mitigation measures be implemented, the overall significance of this impact would still be 
low negative.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 28: Disruption of Cultural Heritage 

Impact 28.2: Altering villagers’ ‘sense of place’ 

Construction Phase  

Without 
Mitigation 

Short Term Study area Moderate  Unlikely  LOW- 

With 
Mitigation 

Short Term Study area Slight  Unlikely LOW- 

Operation Phase  

Without 
Mitigation 

Permanent Study area Moderate  Unlikely LOW- 

With 
Mitigation 

Permanent Study area Slight  Unlikely LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 

11.2.4.1 Mitigation and Enhancement Measures  

The following mitigation measures are proposed:  

(i) The LRIP will record each affected graveyard and gravesite in the estate area with the 
assistance of the villagers;   

(ii) In the event that graves need to be relocated, the affected villagers need to state their 
preference in this regard, which could include compensation and/or assistance with 
exhumation, re-burial and related expenses;  

(iii) It is recommended that affected families are engaged with by the developer at least three 
months prior to land clearing or preparation. During such an engagement, the affected 
villages need to be informed which areas will be cleared and prepared, and discussions with 
regard to the possible relocation of graves or compensation for the removal of such graves 
need to be entered into between the affected villagers and the developer (through an 
established committee). Some aspects to consider include the preparation of new burial sites 
and appropriate means of transporting and re-interring the dead;  

(iv) Subsequent to the farmland assessment and asset inventory (as part of the LRIP), EcoFarm 
should design the estate’s infrastructural layout to, as far as reasonably possible, exclude 
areas that were identified by the local villagers as sacred;  

(v) Continued and safe access routes to such areas need to be ensured through the layout of 
the infrastructure, such as to adopt the proposed conservation corridors and buffer zones in 
the Natural Resource and Land-Use;  

(vi) As part of a committee that needs to be established as part of the LRIP, a communication 
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mechanism, between the PACs and EcoFarm should also be in place, through which any 
issues, concerns and/or grievances can be raised and lodged by PAP;  

(vii) Through an SEP, continued and transparent community engagements should be held on a 
regular basis (using the afore-mentioned committee and communication mechanism) to 
address any feedback, concerns, issues and/or grievances. Minutes need to be kept of such 
meetings, all which should be distributed to and signed by the district administrator;  

(viii) Should this be necessary, the developer should draft a Cultural Heritage Management Plan 
in consultation with the affected villages. This plan could include the management of 
sustainable community resource-use areas (as explained), and should assist with:  

(a) Protecting the cultural heritage of the area;  
(b) Identifying all sacred sites in the area and propose ways to protect and/or relocate  these 

sites; and  
(c) Assisting the developer to understand the cultural norms and values of the locals in the 

area.  
 

11.2.5 Issue 29: Community Health, Safety and Security   

The following impacts are discussed under health, safety and security:  

 An increase in communicable- and vector-related diseases, as well as HIV/AIDs and other 
Sexually Transmitted Diseases (STDs);  

 Security risks;  

 Fire risks; 

 Increased consumption of locally brewed alcohol; and  
 
To avoid duplication, mitigation and enhancement measures for the four Impacts identified in this 
Issue are consolidated in section 10.2.5.1. 
 
Note: Fire risk was assessed in respect of fauna in section 9.3.2.6 (Construction) and 9.3.3 
(Operation), where the Without Mitigation Significance was assessed as Moderate in both cases. 
In this assessment of social and economic risks the significance of fire risk during Operational was 
rated High without mitigation, since the risk of injury or loss of life to workers in the plantations was 
considered to be of greater significance than to the depauperate faunal population of the area. 
 
Impact 29.1: Increase in communicable- and vector-related diseases, including HIV/AIDs 
and STDs 
 
Cause and Comment  
The potential influx of people into the area combined with poor housing, inadequate sanitary 
facilities and lack of adequate disease prevention measures in the area, may result in increased 
prevalence of communicable- and vector-related diseases. Communicable-diseases are those that 
can be communicated from one person to the other, whilst vector-related diseases refer to 
diseases such as malaria and cholera. 
 
Many of the latter disease types are found in still, polluted water. Additional water-related diseases 
such as diarrhoea, skin disease and intestinal parasites are often reported by local people in rural 
areas where hygiene is poor.  
 
In addition to these diseases the project has the potential to increase the risk and spread of 
HIV/AIDS and STDs as a result of a number of indirect and direct factors related to a population 
influx of job-seekers or expatriates: 

 Men often engage in higher risk sexual practices than women, especially transport workers 
and those away from their normal family units;  

 Increased disposable income, especially amongst men, may mean money is spent on 
activities such as alcohol and drug use and forms of transactional sex. Poverty may 
encourage local women or women in staff camps to engage in more opportunistic 
transactional sex. Money may also serve as an attractor for commercial sex workers from 
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outside the study area; 

 An influx of job-seeking migrants can make remote villages vulnerable to HIV/AIDs; 

 In-migration and population movements may result in the mixing of people with high 
HIV/AIDs prevalence to people with low prevalence.   

 
Significance Statement 

Without Mitigation  
Without mitigation, this impact would have a high overall significance, as it would be severe and of 
regional extent.  
 
With Mitigation  
Even with mitigation measures, this impact might still be moderate negative, as the likelihood of 
occurrence is rated as probable.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 29: Community Health, Safety and Security   

Impact 29.1: Increase in communicable- and vector-related diseases, including HIV/AIDs 
and STDs 

Construction Phase  

Without 
Mitigation 

Short Term Regional  Severe Probable HIGH- 

With 
Mitigation 

Short Term Regional Moderate  Probable MODERATE-  

Operation Phase  

Without 
Mitigation 

Long Term Regional  Severe Probable HIGH- 

With 
Mitigation 

Long Term Regional Moderate  Probable MODERATE- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 29.2: Security Services Risks 
 
Cause and Comment 
In any project it is not unusual for conflicts to arise between project personnel and local people. 
Although it is recommended, for safety reasons, that entrances to the project areas be controlled 
by security personnel, in many cases, security personnel are inadequately trained in the 
appropriate use of force, and might abuse their position of power, discriminating against or even 
harassing local villagers in the process. This situation might be worsened if people from outside the 
project area are employed as security personnel.  
 
Significance Statement 

Without Mitigation  
This is a potential moderate negative significant impact. Failing to implement mitigation measures 
might result in fractious relationships between the developer and the PACs. In the most serious 
case, villagers might even be subject to violent attacks from security guards, which mean that this 
impact should be considered. Without appropriate mitigation measures, the significance of this 
impact during the construction and operational phases should be similar. 
 
With Mitigation  
Should mitigation measures be implemented, the significance of such measures would be low 
negative. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 29: Community Health, Safety and Security   

Impact 29.2: Security Services Risks 

Construction Phase  

Without 
Mitigation 

Short-term Study area Moderate Unlikely   MODERATE- 

With 
Mitigation 

Short-term Study area Slight  Unlikely LOW- 

Operation Phase  

Without 
Mitigation 

Long-term  Study area Moderate Unlikely   MODERATE- 

With 
Mitigation 

Long-term Study area Slight  Unlikely LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 29.3: Fire risks 
 
Cause and Comment 
Although the project will be developed on unutilised land as far as possible, there is still a serious 
fire hazard risk to the plantations, mainly because fire is used by the local population for hunting 
and burning their cultivated fields. This risk mostly relates to the use of fire by the community 
members which might set fire on some of the sugar plantations. The average radius of each sugar 
pivot is around 436m, and with manual harvesting, any fire would therefore pose a serious risk 
over large areas, not only to the crops themselves but, especially, also to workers in the fields. This 
risk is also increased as harvesting will be undertaken during a 24-hour period with three eight 
hour shifts, allowing for full night operations. This risk is largely associated with the project 
infrastructure and plantations’ proximity to human activity and/or productive farmland. The risk can 
be managed by careful infrastructural layout and planning and the implementation of measures to 
prevent fires from starting, and the control fires if they occur. 
 
Significance Statement 

Without Mitigation  
If no mitigation measure is in place, the project’s sugarcane plantations might be damaged or, 
more seriously, such fire might pose a severe health and safety risk to the labour or community 
members. This impact would be localised, and there is a likelihood that it might happen. This would 
be an impact of a moderate negative significance during the project’s construction phase, but high 
negative during the operational phase when the plantations are established and fire risks higher for 
workers in the field. 
 
With Mitigation  
Appropriate mitigation measures can reduce this impact to low negative, as the uncontrolled 
spread of fires could be reduced significantly. This significance would be similar during the 
operational phase. There should be no impact if the project should not proceed (i.e. the ‘no-go’ 
option), as villagers will continue to use fire as a means to hunt and manage their machambas.     
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 29: Community Health, Safety and Security   

Impact 29.3: Fire risks 

Construction Phase  

Without 
Mitigation 

Short-term Study area Moderate May Occur MODERATE- 

With 
Mitigation 

Short-term Study area Slight  Unlikely LOW- 

Operation Phase  

Without 
Mitigation 

Long-term  Study area Severe May Occur HIGH- 

With 
Mitigation 

Long-term Study area Slight Unlikely LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 
Impact 29.4: Increased Consumption of Locally Brewed Alcohol 
 
Cause and Comment 
As illustrated in the SIA, alcohol consumption is a serious issue in the area, especially since it is 
engrained in the traditional life styles of many of the PAP. For example, as noted, in numerous 
cases, women are culturally expected to brew local alcohol for their husbands. The alcohol 
consumption rate is high, especially among men, which has dramatic and sometimes irreversible 
ramifications on household structures, child-rearing and education. Another long-term effect of 
alcohol abuse is Foetal Alcohol Syndrome (FAS), which is a mental illness that develops in a 
foetus associated with high levels of alcohol consumption during pregnancy.  
 
The issue here is that, through local fermentation, stolen sugarcane can easily be processed into 
alcohol. This locally brewed alcohol is very strong, and could also cause health problems. Although 
more rigid control and mitigation measures might be established for the estate, appropriate 
enforcement processes might become permeable and less rigidly applied in the community 
DUATs, where this impact might become a serious issue.   
 
Significance Statement 

Without Mitigation  
The effects of alcohol consumption are long-term, especially since it often becomes entrenched in 
culture and tradition. Therefore, without mitigation measures in place, the significance of this 
impact would be moderate.  
 
With Mitigation  
Should mitigation measures be implemented, the significance of such measures would be low 
negative, as appropriate mitigation measures could significantly reduce alcohol-seeking behaviours 
and illegal access to sugarcane from the estate for brewing alcohol (especially amongst the youth 
and men). In addition, people who are in full-time employment have less free time to spend 
consuming alcohol. 
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Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance 

Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

Issue 29: Community Health, Safety and Security   

Impact 29.4: Increased Consumption of Locally Brewed Alcohol 

Construction Phase  

Without 
Mitigation 

Short Term  Study area Severe Probable  MODERATE- 

With 
Mitigation 

Short term Study area Moderate May Occur  LOW- 

Operation Phase  

Without 
Mitigation 

Long-term  Study area Severe Probable  MODERATE- 

With 
Mitigation 

Long-term Study area Moderate May Occur LOW- 

No-Go  

General 
Impact 

No Change – existing status will not be affected 

 

11.2.5.1 Mitigation and Enhancement Measures 

The following mitigation and enhancement measures are proposed as related to diseases and 
HIV/AIDs, traffic, security, fire, alcohol consumption and water pollution.  

Diseases and HIV/AIDs  

(i) Conducting an epidemiological study in the area (as part of a health assessment); 

(ii) Developing a Community Health and Safety Plan based on the outcomes of a health study; 

(iii) Developing and implementing a clear HIV/AIDS policy for employees, contractors/suppliers 
(this should include relations between expatriates and local communities); 

(iv) Engaging with specialised NGOs to run on-going community awareness workshops on safe 
sex and HIV/AIDs (involve  employees and all community stakeholder but specifically target 
local women and youth organisations); 

(v) Developing and implementing a malaria prevention programme; 

(vi) Engaging with specialised NGOs to run hygiene workshops with local women; and 

(vii) Collaborating with the local health facilities in term of quick responses to cholera outbreaks.   

Security   

(i) A committee and communication mechanism should be used by the local villagers through 
which they can voice their concerns to the developer;  

(ii) Particular risks and/or incidents should be reported to the CLO, and need to be assessed by 
the developer who should implement appropriate measures;  

(iii) When hiring security personnel, the developer must make reasonable efforts to enquire 
whether the personnel have been part of past abuses, and acquire a police clearance 
certificate; 

(iv) As far as possible, security personnel should be recruited from the surrounding villages. This 
should allow them to distinguish between the local population and outsiders;  

(v) Security personnel need to be properly trained in the appropriate use of force and, most 
importantly, appropriate conduct towards workers and the affected villages;  

(vi) Particular criteria need to be developed for the recruitment of security personnel (in 
collaboration with the local leaders and stakeholders);  

(vii) A code of conduct must be developed for the security personnel; and  

(viii) All the PACs need to be informed about the roles and responsibilities of the security 
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personnel.  

Fire 

(i) The project should include sufficient firebreaks between plantations (this has been included 
in the project description), and the surrounding communities need to be engaged with to 
understand that these areas may not be utilised or burnt at all costs (a penalty system could 
be considered);  

(ii) The LRIP will assess land-use, as well as record productive farmland inside the estate area. 
This data should be used by the developer to design the infrastructural layout of the project 
to avoid having such infrastructure in too close proximity to human activity; and 

(iii) An Emergency Preparedness and Response Plan should be developed that sets-out 
procedures for dealing with fire hazards and actual fires on the estate. Such a plan needs to 
be prepared by a qualified professional and should be disclosed to the labour, but also the 
most direct-affected villages in and-around the estate. 

Alcohol Consumption   

(i) Security personnel should be trained specifically in identifying alcohol-induced behaviour 
amongst the labour force of community members entering the fields. Training should be 
provided in measures to reduce / eliminate theft of sugarcane from the plantations. The same 
processes should be applied and enforced on the community DUATs, as far as possible;  

(ii) A zero-tolerance for alcohol abuse should be adopted on the estate, as well as on the 
community DUATs. Although enforcing such restrictions and mechanism might be difficult to 
implement for the out-growers’ scheme, regular monitoring and inspections of the labour 
force can ensure that such an approach to alcohol is applied;  

(iii) Frequent and random alcohol testing campaigns should be considered, especially for the 
community DUATs where alcohol-seeking behaviour (and taking sugarcane for personal 
consumption) might be more easily sanctioned, as the co-ops are operated by the 
communities themselves.   

 

11.3 Air Quality Impacts 
 

11.3.1 Description of Potential Impacts on Ambient Air Quality 

11.3.1.1 Establishment / Construction Phase 

Activities associated with the establishment construction phase will comprise a series of operations 
including land clearing, material loading and hauling, stockpiling, grading etc. Each of these 
operations has its own duration and potential for dust generation. It is anticipated therefore that the 
extent of dust emissions would vary substantially from day to day depending on the level of activity, 
the specific operations, and the prevailing meteorological conditions. This is in contrast to other 
fugitive dust sources where emissions are either relatively steady or follow a discernible annual 
cycle. 
 

11.3.1.2 Operational Phase 

A distinction was made between a fully operational phase (when the cogeneration plant is fully 
functional, utilising the bagasse as fuel source) and the start-up phase the start-up and emergency 
conditions, where the supplementary fuel oil is used in initiating the process of firing the boilers). 
 
Pollutants released from the mill and co-generation plant are considered in the emissions inventory 
for the operational phase include: PM10 , PM2.5 ,NO2 , SO2  , CO , VOCs , PAHs , POM and Dioxins 
and Furans.  
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Table 11.1: Emission estimation techniques and parameters (kg/tonne) 

Bagasse boilers EF (NPI, 2011) (US EPA, 1996) 

Input Parameters and Activities 

Pollutants Uncontrolled 

Controlled (wet 

scrubber) 

AP42 NPi AP42 NPi  

 

Plant and stack parameters obtained from 
EcoFarm: 

Stack height = 20 m 

Stack diameter = 0.5 m 

Stack exit velocity = 0.3 m/s 

Stack exit temperature = 423.15 K 

Hours of operation: Continuous  

Design Mitigation: Scrubber or electrostatic 
precipitator 

Fuel use rate: 8.2 tonne/hour per boiler 

Estimated power output: 20 MW per boiler 

PM10 

PM2.5 

SO2 

NO2 

CO  

CO2 

POM 

PAHs 

Dioxins & 

Furans 

VOC 

7.58 

- 

- 

0.60 

- 

780 

0.0005 

- 

- 

- 

6.15 

3.51 

0.25 

0.76 

2.61 

- 

- 

5.00E-

04 

4.75E-

10 

- 

0.68 

- 

- 

- 

- 

- 

- 

- 

- 

- 

0.22 

0.13 

0.25 

0.76 

2.61 

- 

- 

5.00E-04 

4.75E-10 

- 

Supplementary fuel oil EF (NPI, 2011) (US EPA, 1996) 
Input Parameters and Activities 

Pollutants 
Uncontrolled Controlled  

AP42 NPi AP42 NPi  

 

Plant and stack parameters obtained from 
EcoFarm: 

Stack height = 20 m 

Stack diameter = 0.5 m 

Stack exit velocity = 0.3 m/s 

Stack exit temperature = 423.15 K 

Hours of operation: Continuous  

Design Mitigation: Scrubber or electrostatic 
precipitator 

Fuel use rate: 8.2 tonne/hour per boiler 

Emergency and start-up conditions 1-2 days 
per month (every 6 -8 months) 

PM10 

PM2.5 

SO2 

NO2 

CO  

CO2 

POM 

PAHs 

Dioxins & 

Furans 

VOC 

3.35 

2.45 

73.19 

7.33 

0.67 

- 

- 

- 

- 

0.17 

0.19 

0.12 

0.02 

7.32 

0.67 

- 

- 

1.58E-

04 

2.34E-

10 

4.00E-

02 

0.2574 

0.2471 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

 

Table 11.2: Pollutant emission rates from the mill and co-generational plant (g/s) 

Pollutants 
Bagasse (g/s) Fuel Oil (g/s) 

Uncontrolled Controlled (wet scrubber) Uncontrolled Controlled (wet scrubber) 

PM10 17.27 1.55 0.25 0.02 

PM2.5 8.00 0.29 0.18 0.02 

SO2 0.57 0.57 5.50 - 

NO2 1.73 1.73 0.55 - 

CO 5.95 5.95 0.05 - 

POM 0.001 - - - 

PAHs 1.14E-03 1.14E-03 1.19E-05 - 

Dioxins & Furans 1.08E-09 1.08E-09 1.76E-11 - 

VOC - - 0.01 - 
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11.3.2 Dispersion Simulation Results, Health Risk and Nuisance Screening – Operational 
Phase 

11.3.2.1 PM10 Impact 

The plots for the unmitigated PM10 daily frequency of exceedance (FOE) and annual average 
plots for the unmitigated and mitigated scenarios are provided below. The simulated PM10 daily 
FOE and annual average GLCs result in exceedance of their respective WHO guideline 
(unmitigated scenario). The impacts extend outside the EcoFarm plant boundary for about 3 to 4 
km to the northwest of the site. However, exceedance of the guidelines did not occur at nearby 
AQSRs (Tomeceni, Goba and Chemba towns). 
 

 

Figure 11.1: Area of exceedance of the 24-Hour WHO IT-3 for PM10 due to operational activities 
(unmitigated)   
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Figure 11.2: Simulated annual average PM10 GLCs due to operational activities (unmitigated) 

 

 

Figure 11.3: Simulated annual average PM10 GLCs due to operational activities (mitigated) 

 

11.3.2.2 PM2.5 Impact 

 
The plot for the unmitigated PM2.5 daily frequency of exceedance (FOE) and annual average plots 
are provided for the year 2014 (unmitigated scenario). The simulated PM2.5 daily FOE and annual 
average GLCs result in exceedance of their respective WHO guideline (unmitigated scenario). The 
impacts extend outside the EcoFarm plant boundary for about 3 to 4 km to the northwest of the 
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site. However, exceedance of the guidelines did not occur at nearby AQSRs (Tomeceni, Goba and 
Chemba towns).  
 

 

Figure 11.4: Area of exceedance of the 24-Hour WHO IT-3 for PM2.5 due to operational activities 
(unmitigated) 

 

 

Figure 11.5: Simulated annual average PM2.5 GLCs due to operational activities (unmitigated) 
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Figure 11.6: Simulated annual average PM2.5 GLCs due to operational activities (mitigated) 
 

11.3.2.3 SO2, CO, NO2 and Non-criteria Pollutants Impacts 

Unmitigated hourly and/or annual (short-term and/or long-term) SO2, CO, NO2, POM, PAHs, 
Dioxins & Furans impacts were simulated for the project. All the impacts were generally low and 
fall below their respective standards or guidelines, with the exception of NO2. 
 

 

Figure 11.7: Simulated annual average NO2 GLCs due to operational activities (mitigated) 
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Figure 11.8: Simulated annual average SO2 GLCs due to operational activities (mitigated) 

 

11.4 Impacts on Human Health and Well-being 
 
There will be no impacts during the construction phase caused directly by the power plant. Impacts 
during the construction phase due to generation of dust are described and assessed in section 
12.2 – Traffic and Transport Assessment. 
 
The severity of air quality-related impacts on human health and well-being caused by atmospheric 
emissions from the power plant are addressed during normal operations (when bagasse is being 
burned) and for start-up conditions (when fuel oil is used either instead of or as a supplement to 
bagasse). 
 

11.4.1 Long-term (Residential) Exposure 

Cause and Comment 

Atmospheric emissions from the cogeneration power plant boiler stacks could, if not appropriately 
mitigated, result in exposure of human beings to levels of pollutants that exceed the recommended 
long-term levels. 
 
Mitigation Measures 

It is recommended that, to ensure the lowest possible impact on nearby air quality sensitive 
receptors and the environment, that emission controls (electrostatic precipitator (ESP) or full wet 
scrubber) are installed, noting that these measures are specified in the design of the co-generation 
power plant (see or plant design. 
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Impact statement 

Impact 
Parameter 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Issue: Air Quality Impacts on Human Health and Well-being 

Normal Operational (burning bagasse) 

PM10 and PM2.5 

Without 
Mitigation 

Long term Regional Moderate Definite HIGH- 

With 
Mitigation 

Long term Localised Slight Definite 
MODERATE / 

LOW- 

SO2 

Without 
Mitigation 

Long Term Localised Slight Definite 
MODERATE ‘ 

LOW- 

With 
Mitigation 

Long Term Localised Slight Definite 
MODERATE / 

LOW- 

NO2 

Without 
Mitigation 

Long Term Study Area Moderate Definite MODERATE- 

With 
Mitigation 

Long Term Study Area Moderate Definite MODERATE- 

CO, POM, PAHs, Dioxins & Furans 

Without 
Mitigation 

Long Term Localised Slight Definite 
MODERATE / 

LOW- 

With 
Mitigation 

Long Term Localised Slight Definite 
MODERATE / 

LOW- 

 
 

Impact 
Parameter 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Issue: Air Quality Impacts on Human Health and Well-being 

Start-up (burning fuel oil) 

PM10 and PM2.5 

Without 
Mitigation 

Long term Localised Slight Definite 
MODERATE / 

LOW- 

With 
Mitigation 

Short term Localised Slight Definite 
MODERATE / 

LOW- 

SO2 

Without 
Mitigation 

Long Term Study Area Moderate Definite MODERATE- 

With 
Mitigation 

Long Term Study Area Moderate Definite MODERATE- 

NO2 

Without 
Mitigation 

Long Term Localised Slight Definite 
MODERATE / 

LOW- 

With 
Mitigation 

Long Term Localised Slight Definite 
MODERATE / 

LOW- 

CO, POM, PAHs, Dioxins & Furans 

Without 
Mitigation 

Long Term Localised Moderate Definite 
MODERATE / 

LOW- 

With 
Mitigation 

Long Term Localised Moderate Definite 
MODERATE / 

LOW- 
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11.4.2 Short-term (Occupational) Exposure 

It was noted in section 4.2.4 of the Air Quality Specialist Report (Airshed 2015) that ambient air 
quality criteria apply only to areas where occupational health and safety regulations do not apply, 
thus outside the property or lease area. Ambient air quality criteria are therefore not occupational 
health indicators, but are applicable to off-site areas where the general public has access. It was 
also noted that, in cases where atmospheric impacts are expected to occur beyond the boundaries 
of the sugar mill / power plant (that is, to the northwest of the plant), there are no air quality 
sensitive receptors (AQSRs) such as individual dwellings, settlements or towns. This is true, but 
the areas northwest of the plant will be occupied by sugar cane fields, in which people will be 
working to a greater or lesser extent depending on the season. It is, therefore important to ensure 
that workers are not exposed to hazardous chemical substances that may be emitted by the plant 
and which may be detrimental to their health or wellbeing. 
 
In the absence of Mozambican regulations regarding occupational exposure limits (OEL) in the 
workplace, regulations made in terms of South Africa’s OHS Act (1993) were consulted for OEL 
Recommended Limits for the pollutants identified in the AQ Specialist Report. 
 
Table 11.1: Occupational Exposure Limits for hazardous chemicals 

Substance 
TWA OEL-RL Short-Term OEL-RL 

μg/m
3
 μg/m

3
 

Carbon monoxide (CO)  55 000 330 000 

Nitrogen dioxide (NO2), 5 000 9 000 

Sulphur dioxide (SO2), 5 000 13 000 

Particulate matter (PM10)  10 000 -- 

Particulate matter (PM2.5) 5 000 -- 

Notes: 
(i) Data extracted from Table 2, Hazardous Chemical Substances Regulations, 1995, made in terms of the 

South African Occupational Health and Safety Act, 1995 
(ii) Recommended Limits (RLs) are presented in the South African Regulations in millgrammes per cubic 

metre of air (mg/m
3
), but for the purposes of comparison with the ambient air standards they are 

tabulated here in microgrammes per cubic metres of air (μgm/m
3
). 

(iii) TWA means time weighted average, and is the time period over which the average Recommended Limit 
should not be exceeded. In the SA Regulation the time period is an 8-hour working day for five days a 
week. 

(iv) Short term means exposure to the pollutant for a period of 15 minutes, which periods must be separated 
by at least 60 minutes. 

(v) Recommended Limits for particulate matter are conservative limits for general dusts, as there are no 
limits specified for the specific dusts expected to be present in the plant stack emissions.  

 
It can be seen from the above that without and with recommended mitigation measures 
implemented, the modelled concentrations of identified pollutants of interest do not exceed the 
recommended occupational exposure limits either inside the plant boundaries or outside the plant 
boundaries in the in the sugar cane fields. The is true for normal operating conditions when the 
power plant is fuelled by bagasse, as well as for restart conditions using fuel oil. 
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12 ASSESSMENT OF TRANSPORT, WASTE AND BY-PRODUCT 
IMPACTS 

 

12.1 Introduction 
 
In this chapter the major transport and waste impacts associated with the project are discussed, 
based mainly on the findings of the following specialist surveys: 

 Traffic and Transport Assessment 

 Waste and By-products Assessment 
 
The discussion of impacts and mitigation measures are presented for each issue, with individual 
impact ratings summarised in tables, which present the pre- and post-mitigation significance. For a 
more detailed discussion of each individual impact rating the reader is referred to the Specialist 
Report (CES Specialist Volume 2).  
 

12.2 Traffic and Transport Assessment 
 
This chapter deals with traffic and transport related issues associated with the EcoFarm project, 
including the initial construction of the site infrastructure, and  the production of organic sugarcane 
for export, the production of cattle to produce fertiliser for the sugarcane plantations, and ultimately 
the movement of cattle for slaughter at an off-site abattoir in Chimoio or Beira. 
 

12.2.1 Issue 30: Generation of dust 

Due to the remote location of the EcoFarm project, almost all the equipment and supplies needed 
for new infrastructure and farm establishment will have to be transported to site by road from the 
major cities of Beira or Maputo. Access to the site will either be via the tarred EN1/EN6 roads from 
Maputo and Beira and then north-west on the 213 unpaved road from Caia, or along the 213 
unpaved road directly from Beira to site.  
 
Considerable volumes of operational traffic will travel on public roads between the plantations and 
the sugar processing plant, especially during harvesting operations, and also from the site carrying 
sugar to the point of export and cattle for slaughter. 
 
Construction and operational vehicles will also travel on unpaved roads within the farm boundaries. 
 
Impact 30.1: Generation of dust on site roads 
 
Cause and comment 
This impact applies to the unpaved roads within the farm boundaries. There are villages within the 
boundaries of the general plantation area, which will continue to practise subsistence agriculture. 
Traffic along the unpaved roads will cause fugitive dust emissions from the wheels of vehicles, 
which might coat surrounding houses, including the crops of the villages. 
 
Mitigation measures 
EcoFarm roads should be treated to reduce dust emissions when dry and windy conditions prevail, 
and vehicular movement on roads is high. Measures suggested include: surface watering, the use 
of chemical surface binders, or the surfacing of roads with gravel. The implementation of speed 
limits will also assist in reducing dust emissions.  
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Significance statement 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Issue 30: Generation of dust 

Impact 30.1: Generation of dust on site roads 

Construction Phase 

Without 
Mitigation 

Short term Localised Moderate Probable MODERATE- 

With 
Mitigation 

Short term Localised Slight May occur LOW- 

Operation Phase 

Without 
Mitigation 

Long Term Localised Moderate Probable MODERATE- 

With 
Mitigation 

Long Term Localised Slight May occur LOW- 

 
Impact 30.2: Generation of dust on public roads 
 
Cause and comment 
During construction and operation this impact applies to the unpaved road running from Villa de 
Sena to EcoFarm. There are a small number of villages located adjacent to this 40 km stretch of 
road. Frequent traffic delivering construction materials to site, and product from the site, will 
generate dust which could negatively impact these villages. 
 
Mitigation measures 
Given the length of the road it is impractical to apply mitigation measures such as regular surface 
watering, chemical surface binders or gravel surfacing to reduce dust nuisance. It is proposed that 
speed control should be the principal mitigation measure to reduce the generation of fugitive dust 
from the wheels of vehicles travelling on this road. All EcoFarm project-related vehicles should be 
required to obey reasonable speed limits when travelling through settlements, especially in windy 
conditions, to reduce dust emissions. This measure also serves as a means to reduce the potential 
for accidents in settled areas alongside the roads. 
 
Significance statement 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Issue 30: Traffic and Transport issues during project construction 

Impact 30.2: Generation of dust on public roads 

Construction Phase 

Without 
Mitigation 

Short term Regional Moderate Probable MODERATE- 

With 
Mitigation 

Short term Regional Slight May occur LOW- 

Operation Phase 

Without 
Mitigation 

Long Term Regional Moderate Probable MODERATE- 

With 
Mitigation 

Long Term Regional Slight May occur LOW- 
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12.2.2 Issue 31: Risk of vehicle collisions and personal injury 

Impact 31.1: Safety on site roads 
 
Cause and comment 
The movement of vehicles, some of which will be very large, along site roads within the EcoFarm 
area, especially during the harvesting period, is a risk to local people and personnel living in and 
around the farm. The number of pedestrians (including unsupervised children) using these tracks 
could potentially be high, as people need to go about their daily business and the plots have 
unplanted areas between them which may be utilised by local communities.  
 
Some households are close to the existing road network. Trucks and heavy vehicles might pass 
through small settlements that are close to the road, and many pedestrians, including  children), 
using such roads often have very little understanding of road traffic safety rules. The roads are also 
used by cyclists, all of whom might be affected by increased road traffic. Of particular concern 
should also be young children walking to school and the older generation. In addition, livestock on 
the roads will be at risk, and may pose a risk to drivers. 
 
Mitigation measures 

 Develop and implement a Traffic Management Plan for construction and operation, which sets 
out requirements all employees, contractors and third parties associated with the EcoFarm 
operation who drive vehicles on the site roads. 

 All drivers must be in possession of a driving licence appropriate to the type of vehicle driven. 

 All authorised drivers must be trained to an appropriate level and competence checked 
routinely. Unauthorised individuals must be prohibited from driving vehicles on site roads. 

 Random compliance checks should be conducted, including driver sobriety and vehicle 
condition/roadworthiness. 

 Establish, and rigorously enforce a speed limit for all vehicles travelling on site roads: 40km/hr 
is suggested  

 A driver training and awareness programme must be developed and implemented. 

 The Emergency Preparedness and Response Plan for construction and operation must 
include provisions to deal with traffic accidents, particularly accidents involving personal 
injuries. All drivers must be made aware of the procedures to be followed. 

 
Impact Statement 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance Temporal Scale Spatial Scale 

Severity of 
Impact 

Issue 31: Risk of vehicle collisions and personal injury 

Impact 31.1: Safety on site roads 

Construction Phase 

Without 
Mitigation 

Short term Localised Moderate Probable MODERATE- 

With 
Mitigation 

Short term Localised Slight May occur LOW- 

Operation Phase 

Without 
Mitigation 

Long Term Localised Moderate Probable MODERATE- 

With 
Mitigation 

Long Term Localised Slight May occur LOW- 
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Impact 31.2: Safety on public roads 
 
Cause and comment 
Existing traffic volumes on public roads will be increased during construction and operation. Sugar 
will be transported by road to Sena, and on via rail to Beira. Cattle will be transported via cattle 
truck to either Beira or Chimoio. The volumes of project-related traffic have not been quantified, 
and the impacts have been estimated. 
 
Transport by road will involve vehicles passing through rural areas, small settlements, urban areas 
and markets. The number of pedestrians, including unsupervised children, using the road is likely 
to be high and most of these pedestrians have little understanding of road traffic rules, no 
experience of driving a vehicle, and little understanding of the physics of driving large, heavy 
vehicles and the difficulties of avoiding accidents. Pedestrians will encounter EcoFarm vehicles, in 
addition to other traffic, when they cross the road, while they walk along the road on their way to or 
from town/village and while they conduct business on the edge of the road - buying and selling of 
goods, for instance. 
 
Mitigation measures 
To mitigate the potential impact of EcoFarm vehicles in terms of collision with pedestrians, and 
congestion on roads, the following mitigation measures are proposed: 

 No travelling by heavy vehicles transporting sugar to Sena should be permitted at night. Whilst 
this increases the frequency of vehicle movements during the daylight hours, it will significantly 
reduce the risk to pedestrians and other road users.  

 Vehicles should, as far as possible, avoid delivering product to Sena, Chimoio or Beira during 
peak traffic and pedestrian use periods. 

 Reasonable speed limits should be imposed and strictly enforced, based on the risks 
associated with each stretch of the road from EcoFarm to Sena. These should be monitored 
by the EcoFarm Safety Officer. For the stretches of road between Sena and Chimoio and 
Beira, the assigned speed limit should be adhered to. 

 The EcoFarm Safety Officer must frequently and randomly check the road worthiness of 
supplier and product delivery vehicles (are brakes, taillights, headlights, silencers, reflectors 
etc working properly; are there any oil leaks?). 

 Vehicles must comply with legislated axle load limits, and EcoFarm must ensure that all 
vehicles leaving site comply with these limits at all times. 

 The above recommendations should be applicable to all EcoFarm vehicles and all vehicles 
driven by third parties associated with the delivery of product, goods and materials to and from 
the farm. 

 
Significance Statement 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance Temporal Scale Spatial Scale 

Severity of 
Impact 

Issue 31: Risk of vehicle collisions and personal injury 

Impact 31.2: Safety on public roads 

Construction Phase 

Without 
Mitigation 

Short term Regional Moderate Probable MODERATE- 

With 
Mitigation 

Short term Regional Slight May Occur LOW- 

Operation Phase 

Without 
Mitigation 

Long Term Regional Moderate Probable MODERATE- 

With 
Mitigation 

Long Term Regional Slight May Occur LOW- 
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Impact 31.3: Abnormal loads 
 
Cause and comment 
It is possible that some abnormally-sized items of plant, machinery or equipment will need to be 
transported from Beira to the project site during the establishment of the plantation. An abnormal 
load will require two escort vehicles (one behind and one in front) to warn other road users of the 
hazard ahead. The vehicle will also be slow moving relative to other traffic, which could cause 
delays. There are no known obstacles, such as low overpass bridges or structurally unsound 
underpass bridges on the EN6 / EN1 route that could preclude the transport of abnormal loads by 
road to site.  
 
Mitigation measures 
Trucks with abnormal loads should be escorted by at least two vehicles (in front and behind). The 
truck should consider pulling off the road periodically to allow trailing vehicles to overtake. Traffic 
authorities should be consulted with regard to the passing of these large trucks through the major 
towns and settlements along the route, as these trucks will need two lanes to turn. 
 
Significance statement 
The impact will be short term and of regional extent. Provided all necessary precautions are taken 
in accordance with Mozambican law the significance of the impact is considered to be negligible.  
 

12.2.3 Issue 32: Degradation of public roads 

Impact 32.1: Damage to public roads by project-related traffic 
 
Cause and comment 
The increase in heavy vehicle traffic on public roads may result in deterioration in the condition of 
the public roads. Such deterioration in the quality of the road will increase the risk of traffic 
accidents, and will slow down and possibly disrupt traffic flow. This will have a negative impact on 
all road users transporting people and goods, and on the level of economic activity in general. 
 
Mitigation measures 

 On-going liaison with the government agencies responsible for road maintenance must be 
maintained, to draw attention to areas of road requiring maintenance. 

 Ensure vehicles are not overloaded. Overloading is a major contributor to road damage. 
Vehicles departing the farm should be weighed on the EcoFarm weighbridge to ensure they 
are not overloaded. 

 
Significance Statement 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance Temporal Scale Spatial Scale 

Severity of 
Impact 

Issue 32: Degradation of public roads 

Impact 32.1: Damage to roads by project-related traffic 

Construction Phase 

Without 
Mitigation 

Short term Regional Moderate Unlikely LOW- 

With 
Mitigation 

Short term Regional Slight Unlikely LOW- 

Operation Phase 

Without 
Mitigation 

Long Term Regional Moderate May Occur MODERATE- 

With 
Mitigation 

Long Term Regional Slight Unlikely LOW- 
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12.3 Waste and By-products 
 
This chapter deals with waste-related impacts that were identified as a result of the EcoFarm 
Irrigation and Organic Sugarcane project. These include all process- and non-process-related 
waste streams, including waste generated from all ancillary facilities.  
 
Issue 33 is a process waste-related issue resulting from the operation of the plantation. Issues 34 
to 37 are non-process related waste issues. An additional non-process elated waste issue (Issue 
38: Regional waste profiles and community awareness) is a cumulative impact and is addressed in 
Chapter 12. 
 

 12.3.1 Impacts associated with process wastes 

12.3.1.1 Issue 33: Management of solid and liquid process wastes 

The process wastes will include crop residues (solid waste) and runoff from the fields that may 
exhibit elevated concentrations of nutrients and organic compounds. 
 
This is an operational phase impact. 
 
Impact 33.1: Pollution of water resources 
 
Cause and comment 
Although the release of stored nutrients from decaying crop residue and compost can be 
beneficial, both in terms of enhancing plant growth and reducing reliance on synthetic fertilizers, 
the rate of application of nutrients needs to be carefully controlled. Application of nutrients at a rate 
that exceeds that of uptake by the plants will increase the risk of elevated nutrient levels in run-off 
from the fields. The periods of greatest risk for runoff and leaching from the plantation area may be 
during and immediately after nutrient application and during heavy rains that cause rapid runoff. In 
such cases, released nutrients may be transported into nearby surface and ground water 
resources. This may, in turn, lead to eutrophication of surface water resources and elevated 
nutrient levels may render surface and ground water resources unsuitable for certain applications. 
The pollution of ground water resources by nutrients is particularly undesirable when this is a key 
source of potable water for local communities.  
 
Mitigation measures 

 Stockpiles of organic material should not be stored close to surface water bodies or 
drainage lines. Maintain a setback of 30m from any down-gradient surface waters, well 
heads or any other conduits to surface or ground water (US EPA 2003); 

 Storm water should be managed along its natural contours and where possible, diverted 
around sources of contamination and then discharged into soak away. 

 A Stormwater Management Plan must be developed 

 An Integrated Nutrient Management plan must be developed and implemented to ensure 
optimal use of nutrients in the organic material and to reduce the risk of localised 
concentrations of nutrients far in excess of that which can be used by surrounding plants 
(FAO 2006). This plan must cover plantation operations, the cattle feedlot and composting 
facility;  

 As far as practical, cover organic material stockpiles during periods of heavy rainfall; 

 Monitor nutrient levels in ground and surface water. 
 
Significance statement 
The release of nutrient rich leachate with high organic load may result in a long term impact on the 
water resources in the study area. Depending on the location, it is possible that this would result in 
elevation of nutrients and organic load in local water resources. Without mitigation the impacts 
would possibly be long-term and possibly be severe and of MODERATE significance. However, 
with mitigation, the severity of the impacts would probably be slight and the overall significance 
LOW. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 33: Management of solid and liquid process wastes 

Impact 33.1: Pollution of water resources 

Without 
Mitigation 

Long Term Study Area Severe May Occur MODERATE- 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW- 

 

12.3.1.2 Issue 34: Use of compost product as organic fertilizer 

This is an operational phase impact. 
 
Impact 34.1: Reduced application of synthetic fertilizer 
 
Cause and comment 
The products from the composting facilities are intended for use as organic fertilizer in the 
plantation reducing the reliance on synthetic fertilizer. The use of organic fertilizer would slowly and 
consistently add natural nutrients to soil thereby increasing soil organic matter and, improving soil 
structure. Other advantages include improved water holding capacity, reduced soil crusting 
problems, and reduced erosion from wind and water. Long-term use of synthetic (inorganic) 
fertilizers has been documented to deplete soil organisms of the organic matter they need. 
Eventually, the indigenous organisms disappear in soils that are dependent on inorganic fertilizers. 
 
 
Mitigation measures 
Chemical fertilizers are rich equally in three essential nutrients (nitrogen, phosphorous and 
potassium) that are needed for crops and always ready for immediate supply to plants when 
demand is high. These nutrients are unequally distributed in organic fertilizers with slow release 
capability. However, long-term use of synthetic fertilizer depletes the soil. A blend of both organic 
and synthetic (inorganic) fertilizers is documented to have better effect on crop yield. As such, 
accurate blend ratio would have to be determined prior to application to promote soil fertility and 
reduce the negative impacts of synthetic fertilizer in the long term. 
 
Significance statement 
The reduced application of synthetic fertilizer may result in a long term impact on the improved soil 
fertility in the project area. Without mitigation the impacts would possibly be long-term and possibly 
be slightly beneficial and of LOW significance. However, with mitigation, the severity of the impacts 
would probably be highly beneficial and the overall significance HIGH positive.     
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

ISSUE 34: Use of compost product as organic fertilizer 

Impact 34.1: Reduced application of synthetic fertilizer 

Without 
Mitigation 

Long Term Study Area 
Slight 

Beneficial 
Unlikely LOW+ 

With 
Mitigation 

Long Term Study Area High Beneficial May Occur HIGH+ 

 

12.3.2 Impacts associated with non-process wastes 

In addition to the waste streams originating directly from the process, there are likely to be a 
number of other general and hazardous waste streams associated with the project that will require 
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management. These waste streams will be generated during the construction, operation and 
decommissioning phases. There is likely to be a large variety and quantity of non-process solid 
and liquid wastes associated with the proposed development. While the project proponent plans to 
recycle a large proportion of these, temporary storage may still be required. Where a single issue 
is potentially associated with more than one impact and where significance ratings and mitigation 
measures are similar, these have been discussed together.  
 
These impacts apply to all phases of the project – construction, operation, and closure / 
decommissioning. 
 

12.3.2.1 Issue 35: Management of non-process general and hazardous wastes 

Impact 35.1: Pollution of land and water 
 
Cause and comment 
Inappropriate storage of wastes, particularly those exhibiting harmful properties (hazardous 
wastes), can result in the contamination of land and water resources.  
 
As a result of rainfall events, leachate may be formed as water percolates through the solid waste, 
and this leachate may contain nutrients and a variety of toxic compounds, including metals. 
Inappropriate management of cattle carcasses associated with the feedlot operation pose a 
particular threat to water resources. As such, unless non-process wastes are managed 
responsibly, they could result in the contamination of water and land. In extreme cases, release of 
large quantities of nutrients to a water body can result in eutrophication. The presence of certain 
toxic compounds in water as a result of pollution by wastes may have significant long-term 
negative impacts on the aquatic ecosystems and render the water unsuitable for certain 
applications including human consumption. 
 
Mitigation measures (General wastes) 

 All wastes must be managed according to the requirements of Mozambican legislation and, 
preferably, the requirements of the IFC General EHS Guidelines (2007a); and relevant 
industry-specific Guidelines. 

 As far as practicable, the philosophy of the waste management hierarchy should be applied 
to the management of all waste streams; 

 All general wastes that cannot be reused or recycled should be stored temporarily in a 
dedicated area and then transported regularly to the proposed landfill for disposal; 

 The proposed general landfill site must be sited, designed and operated to international 
standards in order to isolate the wastes and prevent environmental contamination, 
particularly groundwater contamination (EHS Guidelines for Waste Management Facilities 
2007e and EPA 2000) and must be licensed by the developer early in the construction 
phase. Until such time as this facility is fully operational, all general waste produced during 
the construction phase must be stored on site in a secure access control area, in a legally-
compliant manner that minimises environmental impacts; 

 It will be essential to implement a ground water monitoring system in the vicinity of the 
constructed landfill site in order to detect any changes to the quality of sub-surface water; 

 All bins for temporary storage of waste that are located outdoors should be securely 
covered to prevent ingress of water and access by animals;  

 A comprehensive Integrated Waste Management Plan should be developed for the site and 
it should include Key Performance Indicators (KPIs) against which the management of 
wastes can be audited; 

 All employees, contractors and visitors to the site must be informed of correct waste 
management procedures, including separation of general and hazardous waste at source; 

 Waste storage and disposal areas must be located at least 100m from surface water 
resources or important drainage lines. 

 
Mitigation measures (Hazardous wastes) 

 The Integrated Waste Management Plan for the facility must cover the management of 
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solid and liquid hazardous wastes emanating from the plantation, composting facility and 
feedlot;   

 Sewage discharge should be managed to meet the most stringent of the guideline values 
presented in Appendix A (Sanitary Effluent Standards) and the guideline values in 
Appendix B (IFC Effluent Levels for Mammalian Livestock Production) in the Waste and By-
products Study report (Volume 2). 

 Prior to safe disposal all hazardous wastes must be temporarily stored at the temporary 
hazardous waste storage facility. This facility should be designed to include secondary 
containment lined and covered to protect the contents from weather (sunlight and rain). If 
wastes are corrosive, the base of the storage facility should be lined with an acid-resistant 
coating; 

 Where possible, empty containers for hazardous chemicals should be returned to suppliers. 
Where empty containers for hazardous chemicals (such as hydrocarbons, pesticides, 
laboratory chemicals, degreasing agents) cannot be returned to the suppliers, they must be 
triple-rinsed, punctured to prevent improper reuse, and stored in a secure area until such 
time as they can be disposed of safely. Rinse water may not be discharged directly to the 
environment; 

 Empty pesticide containers should be disposed of according to the FAO Guidelines on 
Management Options for Empty Pesticide Containers  (FAO 2008); 

 In accordance with the FOA (2008) Guidelines, burning of empty pesticide containers 
should be absolutely prohibited. Specific guidance on the management of empty pesticide 
containers is provided by the FAO (2008); 

 A hydrocarbon management procedure and / or hazardous chemical management 
procedure for the facility should be developed and implemented. Copies of this document 
should be made available at designated facilities where hydrocarbons are used or stored. 
The purpose of this procedure is to provide for the proper storage and handling of 
hydrocarbons and other hazardous chemicals, including waste hydrocarbons, on site and 
hence prevent any form of contamination; 

 The developer must maintain an updated inventory of all hazardous chemicals approved for 
use on the site; 

 It is recommended that soil contaminated with hydrocarbon should be immediately removed 
and disposed of at a composting facility as hazardous waste; 

 MSDS for all chemicals must be readily available on site (at the points of storage, handling 
and use) and the precautions stipulated in these must be adhered to at all times. All staff 
must be trained on the correct management of bunded facilities, including the discharge of 
collected liquids; 

 Spill kits must be readily available at strategic points throughout the site and staff must be 
trained on the correct use of these kits; 

 No hazardous wastes should be disposed of into drains as this may impact negatively on 
the performance of the septic tanks;   

 There are two potential disposal options for medical waste which must be managed 
according to the management procedure described in Annex 3 of the ICRC Medical Waste 
Management (2011) and the requirements of the Mozambican legislation. The first would 
be to transport this material to the General hospital in Chemba for safe disposal. The 
second would be to incinerate the material on site to render it harmless and then dispose of 
it at the on-site landfill.  

 
Mitigation measures (animal carcasses from feedlot – hazardous waste) 

 Measures must ensure adequate protection of ground and surface water resources; 

 Animal waste management systems involving the collection, transport, storage, treatment, 
and utilization (rather than disposal) of the waste to reduce adverse impacts should be 
implemented; 

 Animal carcasses should be properly managed and quickly disposed of in order to prevent 
the spread of disease and odours, and to avoid the attraction of vectors. To this end, the 
developer must develop and implement a procedure for the efficient disposal of carcasses; 

 Carcass management and disposal arrangements such that animal carcasses are not 
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recycled into animal feed should be implemented;  

 Animal carcass management and disposal arrangements to be implemented should include 
the following measures: 
o Store carcasses until collection, preferably using cooling to prevent putrefaction; 
o Use a reliable and registered collection company approved by local authorities that 

disposes of carcasses by rendering or incineration, depending on the cause of 
fatality; 

o Incineration should only be conducted in permitted facilities operating under 
internationally-recognized standards for pollution prevention and control; 

o Where no authorized collection of carcasses is available, on-site burial may be one of 
the only viable alternatives, if allowed by the competent authorities. Whether onsite or 
offsite, the burial area should be accessible to earthmoving machinery and have 
stable, low-permeability soils with sufficient physical separation from houses and 
water resources to avoid contamination by vapours or leachate from buried, decaying 
materials. 

 
Mitigation measures (Composting – hazardous waste) 

 A combination of design and construction, operations management, monitoring, and 
remediation measures is generally required to deal with the range of potential 
environmental impacts for a composting facility; 

 The environmental management techniques must meet the minimum requirements 
specified by the Minimum Design Requirements for the facility and effluent from the 
composting facility must meet the discharge required provided in Appendix B of the Waste 
and By-products Study report. 

 A water monitoring plan is required for the site and in particular, the composting facility. A 
water quality (surface and groundwater) baseline assessment is required prior to the 
commencement of the site construction to establish the background water characteristics 
before site establishment and should describe (where relevant) the discharge points and 
monitoring points. 

 The composting facility should be operated according to design requirement to minimise 
odour emission; 

 Aerobic and anaerobic composting and related organic processes must be operated, 
managed and maintained in such a manner that (where relevant) anaerobic conditions are 
mitigated; 

 Anaerobic composting and related organics processes must be operated, managed and 
maintained to contain, extract and treat all biogas generated. As such, relevant operating 
procedures must be developed and maintained in accordance with the requirements of 
national and international legislation and guidelines; 

 Any organics, contaminated products, wastes, and process residues are stored according 
to the design requirements and disposed of as hazardous waste. 

 
Significance statement 
Impacts associated with the management of general (non-hazardous) solid waste may occur and 
the impacts are potentially long-term. The extent of the impacts (excluding potential impacts to 
water resources which are assumed to be covered in the Surface Water specialist report) are likely 
to be limited to the study area. Without mitigation the impacts will definitely occur and should 
probably be regarded as moderately severe. With the recommended mitigation the severity could 
be reduced to slight. The overall significance of the impact without mitigation would be 
MODERATE but with mitigation would be LOW.  
 
Based on the most likely nature of non-process hazardous wastes, impacts may occur and, due to 
the potential for certain hazardous substances to accumulate in the environment, are potentially 
permanent.  
Due to potential transport of these substances into water, their impact may be of significance to the 
district. Without mitigation the impacts will definitely occur and would probably be regarded as very 
severe and of VERY HIGH significance. However, with mitigation the severity could be reduced to 
moderate and the overall significance of the impact would be MODERATE. 
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Impact 35.2: Nuisance impact (Production of odours, visual impact and attraction of pest 
and vermin) 
 
Cause and comment 
The uncontrolled storage of solid waste, in particular animal carcasses and food waste, can attract 
vermin and pests including rodents, birds and flies. These vermin / pests may pose a nuisance to 
adjacent communities and may act as vectors for disease. In addition, such practices can result in 
the release of unpleasant odours, which may be regarded as a nuisance to adjacent land-users, 
particularly down-wind of the material. Odorous compounds are also released from relatively well-
managed solid waste disposal facilities. The presence of large quantities of litter around the facility 
or at the proposed landfill may constitute a visual impact to employees and local communities. 
 
Mitigation measures 
Refer to mitigation measures for Impact 35.1 (above).  

 In addition, the prevailing wind direction and relative position of communities needs to be 
taken into consideration when identifying potential sites for the new landfill facility. More 
specifically, the facility should not be located upwind of any communities within a 1km 
radius of the site.  

 
Significance statement 
Nuisance impacts associated with the management of solid waste will probably occur and the 
impacts are potentially long-term but limited to the study area. Without mitigation the impacts 
should probably be regarded as moderately severe but with mitigation the severity could be 
reduced to slight. The overall significance of the impact without mitigation would be MODERATE 
but with mitigation would be LOW.  
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Issue 35: Management of non-process general and hazardous wastes (All phases) 

Impact 35.1: Pollution of land and water 

General (Non-hazardous) wastes 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
Probable MODERATE- 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW- 

Hazardous wastes 

Without 
Mitigation 

Permanent District Very Severe Probable VERY HIGH- 

With 
Mitigation 

Permanent District Moderate Unlikely MODERATE- 

Impact 35.2: Nuisance impact (Production of odours, visual impact and attraction of 
pest and vermin) 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
Probable MODERATE- 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW- 

 

12.3.2.2 Issue 36: Disposal of sanitary wastewater and sewage sludge 

Impact 36.1: Pollution of soil and water 
 
Cause and comment 
Domestic sewage is characterised by a high concentration of nutrients, high organic matter and a 
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variety of pathogens, and it must be properly treated prior to discharge to the environment to avoid 
negative impacts to human health and the environment. If untreated sewage is discharged to the 
environment the high nutrient concentration could lead to eutrophication of surface water resources 
and subsequent disruption of ecological function within the aquatic environment. It can also result 
in pollution of groundwater sources. The sewage sludge from sanitary treatment facilities will have 
to be removed periodically, and treated and disposed of as described in section 5.3.2 of the Waste 
and By-Products Study report . Sewage sludge also contains high concentrations of nutrients and 
may have a similar impact on water resources if not stored and disposed of in a manner that 
minimises the likelihood of migration of contaminants from the sludge to water resources. 
 
Mitigation measures 

 All domestic wash water and sewage from all sites must be diverted to the septic tanks for 
treatment, and discharge from these facilities must meet the discharge standards as 
indicated in Appendix A of the Waste and By-Products Study report. Sewage sludge from 
these facilities should be manage as described in the EHS Guidelines for Water and 
Sanitation (2007d), that is, stabilize by drying in purpose-build beds or composting. The 
stabilized sludge can then be dried and either disposed at the proposed landfill or, 
alternatively, applied as a soil as a conditioner, provided that levels of toxic constituents are 
sufficiently low. If soil application is adopted, soil contamination should be avoided and the 
soil standard prescribed by the AfDB (Appendix C) should be adhered to. The sludge may 
be treated at the composting facility prior to use. 

 The pre-treatment of oil and grease containing effluents from canteens by the use of a 
grease trap prior to discharge into sewage treatment facilities; 

 Chemical toilets should not be used during the construction period unless the contents can 
be disposed of in a manner that does not pose a threat to the environment. Instead, 
alternatives such as ventilated improved pit (VIP) latrines, composting toilets or similar 
should be considered as preferred alternatives; 

 If VIPs are used, they must be lined, maintained and sited in a way that minimises the risk 
of contamination of surface and sub-surface water resources; 

 Sanitation facilities within the plantation area should be located at least 50m from any water 
body or conduit leading to a water body;  

 If mobile toilets are used, these facilities should be emptied and sanitized daily and the use 
of chemicals toilets should be prohibited; 

 All sewage treatment facilities should be well maintained. To this end, at least one 
employee on site must be trained to maintain the system(s); 

 The performance of the sewage treatment systems should be monitored regularly. Where a 
system is found to performing poorly the cause of the poor performance must be 
investigated timeously, and remediation measures put in place to restore performance as 
soon as possible; 

 In the event that sludge must be removed from the system(s) it must be disposed in a 
manner that minimises potential risk to human health and the environment, and should 
comply with the National legislation; 

 The environmental monitoring programme for the sewage treatment facilities should 
incorporate monitoring points that are able to detect a negative impact on the environment 
associated with the discharge of treated sewage. 

 
Significance statement 
Environmental impacts associated with the disposal of sewage will definitely occur. As the 
proposed project will be operational for over 100 years, impacts associated with the release of 
untreated effluent and poor sludge management are potentially long-term and may affect the study 
area. Without mitigation the impacts on soil and water would probably be moderately severe and of 
MODERATE significance. However, with implementation of the recommended mitigation measures 
the severity of the impacts would be slight and of LOW significance.   
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Impact 36.2: Health impacts to employees and communities 
 
Cause and comment 
Sewage and sewage sludge is normally characterised by high concentrations of pathogenic 
microorganisms (viruses and bacteria) and helminths1. Exposure to untreated effluent, either 
directly or through contaminated water resources, can result in the spread of numerous diseases 
including cholera.  
 
Mitigation measures 
Refer to mitigation measures for Impact 21.1 above. In addition, the following mitigation measures 
are applicable: 

 Any employees tasked with the management of sewage and sanitation systems should be 
vaccinated against key diseases associated with these waste streams. 

 
Significance statement 
Pathogenic microorganisms are commonly found in untreated sewage and release of these 
organisms to water bodies used for irrigation, drinking, recreation or fishing can result in the spread 
of disease such as cholera. The health impacts associated with the release of untreated sewage 
effluent and poor sludge management are potentially long-term and may affect the district. Without 
mitigation the associated health impacts would probably be severe and of HIGH significance. 
However, with implementation of the recommended mitigation measures the impacts would be of 
slight severity and of LOW significance.   
 
Impact 36.3: Nuisance impacts (odour and flies) 
 
Cause and comment 
Raw sewage, sewage sludge and sewage treatment facilities are frequently associated with the 
release of unpleasant odours and may attract large numbers of insect pests such as flies. The 
persistent odours and presence of insect pests would most likely be regarded as a nuisance to 
employees and local community members. If sewage is managed correctly, the level of these 
nuisance factors can normally be reduced significantly.   
 
Mitigation measures 
Refer to mitigation measures for Impact 36.1 above. 
 
Significance statement 
The management of sewage will definitely be associated with nuisance such as emission of odours 
and large numbers of insect pests and, due to the influence of wind, the impact on any one 
receptor would probably be short-term. The sewage treatment infrastructure will, however be 
relatively small and so the impact is likely to be confined to the study area. Without mitigation the 
impacts would probably be Moderately Severe and of MODERATE significance. However, with 
implementation of the recommended mitigation measures the impacts would probably be of slight 
severity and of LOW significance. 
 
  

                                                
1
  Helminths are worm-like organisms, usually visible to the naked eye, that live in and feed on living 

hosts, receiving nourishment and protection while disrupting their hosts' nutrient absorption, causing 
weakness and disease. 
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Significance statement 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal 
Scale 

Spatial Scale 
Severity of 

Impact 

ISSUE 36: Disposal of domestic wastewater and sewage sludge (All phases) 

Impact 36.1: Pollution of soil and water 

Without 
Mitigation 

Long Term Study Area 
Moderately 

Severe 
Probable MODERATE- 

With 
Mitigation 

Long Term Study Area Slight Unlikely LOW- 

Impact 36.2: Health impacts to employees and communities 

Without 
Mitigation 

Long Term District Severe Probable HIGH- 

With 
Mitigation 

Long Term District Slight Unlikely LOW- 

Impact 36.3: Nuisance impacts (odour and flies) 

Without 
Mitigation 

Short Term Study Area 
Moderately 

Severe 
Probable MODERATE- 

With 
Mitigation 

Short Term Study Area Slight Unlikely LOW- 

 

12.3.2.3 Issue 37: Disposal of runoff and storm water  

Impact 37.1: Pollution of land and water 
 
Cause and comment 
Runoff water is likely to be generated on site as a result of the high rainfall and washing of 
machinery. As this water migrates across the site it has the potential to pick up various pollutants 
such as hydrocarbons, nutrients and small solid particles. The runoff from plant and machinery 
washing activities is also likely to contain hydrocarbons. Effluent emanating from the feedlot and 
composting facilities have the potential to contaminate surface water and groundwater with 
nutrients, ammonia, sediment, pathogens and feed additives, such as heavy metals, hormones, 
and antibiotics. This effluent has high content of organic material and consequently a high 
biological oxygen demand (BOD) and chemical oxygen demand (COD), as well as nutrients and 
total suspended solids (TSS). If this water is discharged into the environment without proper 
management and treatment the contaminants could be transported into surface and sub-surface 
water bodies, resulting in ecological disruption. 
 
Mitigation measures  

 The management of all run-off must comply, as a minimum, with the requirements of 
Mozambican legislation but preferably with the requirements of the IFC’s General EHS 
Guidelines (2007a) and other relevant IFC guidelines; 

 A Storm Water Management Plan should be developed for the entire project site and it 
should incorporate measures to divert clean storm water away from stockpiles, waste 
storage and disposal  areas and other operation areas;  

 Mitigation measures should be aimed at reducing contact between storm water and any 
hazardous materials (such as chemicals and hydrocarbons);  

 In terms of minimising discharge of pollutants and runoff quantity requiring treatment, all 
storm water runoff must be properly segregated and clean water runoff diverted to prevent 
it mixing with water containing a high solids content, to minimize the volume of water to be 
treated prior to release; 

 All runoff from plant and machinery wash areas must pass through an oil trap and should 
be treated as hazardous due to the presence of hydrocarbon. All other runoff water must 
pass through a sediment trap to remove the majority of suspended solids prior to discharge 
to the environment. All settled material must be disposed of at the landfill; 
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 The quality of all liquid waste streams discharged from the site, including storm water, must 
be monitored regularly to ensure compliance with the requirements of relevant legislation 
and standards; 

 Point source effluent from the feedlot should be collected and either used in the composting 
process or otherwise treated before discharged as required by the IFC effluent guidelines 
for mammalian livestock production (2007b);  

 All non-point source effluent from the feedlot should be managed through the proper 
implementation of a nutrient management strategy (FAO 2006); and 

 Effluent from the composting facility should be managed in the same manner 
recommended for the point source effluent from feedlot. 

 
Significance statement 
Impacts associated with the disposal of runoff and effluent may occur and the impacts are possibly 
Long-term and, considering the relatively dry climate, impacts may be of significance to the study 
area. Without mitigation the impacts should be regarded as moderately severe but with mitigation 
the severity could be reduced to slight. The overall significance of the impact without mitigation 
would be MODERATE but with mitigation would be LOW. 
 
Significance statement 

The Significance Statement for the impacts associated with the disposal of run-off and stormwater 
are covered in the Surface and Groundwater Assessment, section 9.4. 
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13 CUMULATIVE IMPACTS 
 
13.1 Introduction 
 
Cumulative impacts should be considered, along with direct and indirect impacts, in an ESIA, as 
required by the IFC Performance Standard 1, and defined by IFC as those “that result from the 
incremental impact, on areas or resources used or directly impacted by the project, from other 
existing, planned or reasonably defined developments at the time the risks and impacts 
identification process is conducted.” The consideration of cumulative impacts also contributes 
towards sustainable development, is good practice and aids the developer’s decision making and 
project development process. 
 
Cumulative impacts result from incremental changes caused by other past, present or reasonably 
foreseeable actions or developments acting in concert with the project. Cumulative effects can 
result from individually minor but collectively significant actions taking place over a period of time. 
For example, it is important to assess if the EcoFarm project and several other individual 
developments with insignificant impacts could have a cumulative effect when combined e.g. the 
development of a single irrigated sugar estate may have an insignificant impact on water resources 
through abstraction or contamination, but when considered with other nearby sugar cane estates, 
there could be a significant cumulative impact on the local ecology and water quality. 
 
Cumulative impacts are, however, difficult to assess, and may be met with uncertainties and be 
based upon assumptions. Hence it is difficult to provide as detailed an assessment as that 
conducted for direct and indirect project impacts. In such situations the ESIA practitioner will need 
to ensure that any assumptions made as part of the assessment are made clear. This is usually 
because of the absence of specific details and information related to cumulative impacts. Thus this 
chapter only includes a strategic overview and analysis of possible cumulative impacts related to a 
variety of project actions which may interact with the proposed EcoFarm project, and does not 
provide significance ratings for these impacts, as was done for direct project induced impacts. The 
objective is to identify and focus on significant impacts so these are taken into consideration in the 
decision-making process. In reading this chapter it is important to realise these constraints, and to 
recognise that the assessment will not and indeed cannot be perfect. However, the potential for 
cumulative impacts has been considered rather than omitted from the decision making-process 
and is therefore of value to the project and the environment. 
 

13.2 Cumulative Impacts 
 
The previous chapters focused mainly on project-related impacts on the bio-physical, social and 
economic environments, and to a more limited extent on impacts arising from currently-existing 
(pre-project) conditions on and around the site. Of the issues discussed previously four are 
considered to have the potential to result in cumulative impacts, according to the IFC definition: 

Issue 1: Habitat alteration, fragmentation and loss of biodiversity 
Issue 2: Changes to socio-economic situation and community infrastructure 
Issue 3: Water use (extraction of water from the Zambezi River 
Issue 4: Regional waste profiles and community awareness 
 

13.3 Cumulative Impacts Assessment 
 

13.3.1 Habitat alteration, fragmentation and loss of biodiversity 

Description 
The impact of the EcoFarm project alone on biodiversity and ecosystem function has already been 
assessed. However, this assessment did not consider the combined cumulative impacts of the 
EcoFarm project together with other current and future development initiatives in the Chemba 
district. In particular, the contribution to the combined impacts associated with other large-scale 
agricultural initiatives and enhanced transport routes needs to be considered. Although individual 
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projects may be designed to include ecological corridors and natural buffer areas, without 
consideration of land-use planning on surrounding areas (that is, outside the immediate project 
boundary), it is likely that the result will be significant habitat alteration and fragmentation and a 
subsequent loss of biodiversity.  
 
In addition to the direct impacts of such developments the development of large-scale commercial 
farming operations will reduce the land available to local communities for subsistence agriculture 
and gathering of natural resources. Rural communities in Mozambique rely extensively on natural 
resources for daily requirements including fuel, food and medicines. This reliance may already be 
particularly intense during periods of drought or for vulnerable households. A reduction in the 
availability of community land and associated natural resources as a consequence of multiple 
large-scale developments within the same geographical area will intensify pressure on the 
remaining community land and natural resources. This pressure would be further intensified if the 
populations of communities around new developments grow as a consequence of the influx of 
individuals seeking employment. Unless mitigation measures are incorporated into the design of 
individual projects and large-scale strategic planning initiatives, there is a real risk of extensive and 
irreversible degradation of local ecosystems, with corresponding negative impacts on the people 
who rely on the effective functioning of - and access to - these ecosystems to support their 
livelihood strategies.   
 
Mitigation measures 

 Consider land-use planning outside of the project boundary when designing ecological 
and/or natural resource corridors and buffer zones within the project area; 

 Where possible, design conservation corridors and ecological buffer zones so that they are 
contiguous across boundaries of different development projects; 

 Together with local communities, identify and develop initiatives that reduce the reliance of 
communities on natural resources. Such initiatives may include woodlots, nurseries for 
medicinal plant species or support for enhanced agricultural practices; 

 Support the development of an influx management plan for the area affected by the project 
and ensure that this takes account of access to natural resources; 

 A biodiversity conservation programme should be established in association with regional 
and national conservation bodies.  This should ensure that cumulative impacts from other 
developments in the area are compiled, and incorporated into an integrated regional 
conservation management plan. 

 

13.3.2 Changes to socio-economic situation and community infrastructure 

Description 
The development of multiple new initiatives, whether related to improved transport infrastructure or 
agricultural / plantation developments, including that of the EcoFarm project, is likely to have 
positive and negative cumulative socio-economic impacts on local communities.  
 
Positive cumulative socio-economic impacts: 

 A general improvement in the economic status of many of the households within the region 
as a result of greater employment opportunities. An increase in the number of employed 
individuals within the area should encourage the establishment of a range of smaller 
businesses by local entrepreneurs, thereby further enhancing the economic profile of the 
region. These may include small-scale commercial farms. 

 As the proposed initial development projects (including the EcoFarm project) within this 
portion of the Zambezi basin are realised, and the economic profile of the region improves, 
it is likely that development of additional and improved social infrastructure, such as 
hospitals and schools, will follow. This will be of benefit to local communities. 

 
Negative cumulative socio-economic impacts: 

 As a consequence of enhanced employment opportunities associated with the new 
developments there will most likely be an influx of job seekers to the region. In the short-to-
medium term, and until such time as additional social infrastructure is developed there 
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could be additional cumulative pressure on existing social infrastructure (schools, 
hospitals, for instance) in local towns such as Chemba. Increased conversion of 
community land for commercial agriculture, whether numerous small-scale initiatives or 
fewer large developments, will reduce the land available for subsistence farming by local 
communities. This, together the elevated economic status and greater buying power of a 
sector of the local society and subsequent increase in the price of basic food, could 
contribute to local food insecurity.  

 
Mitigation measures: 

 Adequate replacement land should be identified for all farmers losing access to land. 
Where replacement land of the same size, quality and variability cannot be provided, 
appropriate assistance to farmers to be involved in the sugar cane out-growers scheme will 
be provided as part of the EcoFarm agricultural initiative.  

 On-going social monitoring should include explicit monitoring of food security issues in 
order to identify changes in food security within the project affected area over time, and to 
facilitate interventions in this area if required. 

 An influx management plan for the project-affected area should be developed, ensuring that 
it takes account of access to natural resources. In addition, collaboration with relevant 
government line ministries should be entered into to address population-influx related 
pressure on social service provision. 

. 
As part of this agricultural initiative there will be opportunities to share best-practice farming 
techniques and support community-based entrepreneurial activities, particularly those that could 
involve vulnerable households.  
 

13.3.3 Water Use: reduced water availability and quality 

Description 
It is recognised that this area of offers significant opportunity for agricultural activities due to good 
soils and climate. It is therefore considered likely that this project, in addition to existing agricultural 
projects (e.g. Grown Energy) will encourage other new small, medium and large agricultural 
initiatives, for example, there are plans to expand this project into the Goba area as described in 
this ESIA. All these activities will require fresh water and could collectively reduce the availability of 
this important resource to local communities and for ecological function. In particular, the 
cumulative impact of further development of large agricultural projects could result in reductions of 
flow in Zambezi River and cause a shrinking or disappearance of associated riparian zones and 
wetlands. However, due to the size of the Zambezi River the effects of this impact may only be 
noticed during periods of very low rainfall or severe drought. 
 
In addition to potential cumulative impacts on water availability the development of further sugar 
plantations within the context of focused development of transport routes and other agriculture in 
the Zambezi basin could also contribute to a reduction in the quality of freshwater resources. 
Potential sources of pollutants include fertilizers and pesticides from agricultural projects (including 
plantations), hydrocarbons and other chemicals associated with an increase in the number of 
vehicles being used in the area, and also waste and sewage. Sources of the latter include the new 
developments themselves as well as the local communities that are likely to grow as a 
consequence of increased local employment opportunities. 
 
Mitigation measures: 
In order to reduce the significance of this potential cumulative impact it is recommended that 
EcoFarm: 

 Develop a comprehensive hydrological model for the plantation that will provide early 
warning of negative impacts of the plantation on local water availability; 

 Where feasible, incorporate water-efficiency into the design of the plantation and 
associated facilities; 

 Manage chemicals, composts and wastes in line with international best practice to minimise 
the contribution to a reduction in local freshwater quality; 
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 Raise awareness amongst employees and local communities regarding the importance of 
conserving water resources; 

 Participate in government or NGO-led initiatives to protect local water resources. 

 Support the development of an influx management plan for the area affected by the project 
and ensure that this takes account of influx-related sanitation and waste issues.   

 

13.3.4 Regional domestic waste profiles and community awareness 

With respect to waste management, key considerations are the change in the profile of waste 
streams produced by local communities and awareness of local community members about the 
management wastes. Each of these is discussed in more detail below.   
 
Local knowledge of waste management practices 
 
Description  
Based on available information there appears to be a lack of well-designed and well-operated 
waste management infrastructure, including waste disposal facilities and waste recycling initiatives 
in the Sofala Province. The knowledge among local community members of the need for and best 
practice regarding management of waste streams is expected to be limited. While a limited 
knowledge of waste management may not pose a significant risk while communities subsist largely 
off agriculture and use of natural resources, the potential risks to environmental and human health 
are expected to increase as communities become more affluent and densely populated, and the 
waste profile changes to resemble those more commonly associated with urban societies. In 
particular, the quantity of waste may increase and waste streams may start to include a greater 
proportion of non-biodegradable materials and even small quantities of hazardous wastes. 
 
It is expected that a significant proportion of the employees at the EcoFarm project will come from 
local communities. In addition, other individuals from the same villages may be employed at other 
large-scale developments proposed for the area. Through their employment at such operations 
these local community members will be trained on a range of environmental issues, including the 
correct management of waste. This knowledge may then be transferred to other members of the 
local communities, resulting in a general increased awareness of the importance of waste 
management, and potential opportunities for recycling, in the local communities. 
 
Mitigation measures 

 Train all employees on the importance of proper management of waste streams and 
sanitation; 

 Consider options to facilitate improved management of solid waste in local communities. 
This may include allowing local communities to dispose of their solid wastes at the new 
landfill facility or training local communities on composting techniques. This may be 
incorporated into an urbanisation plan for the area. 

 Consider involving local communities in waste recycling initiatives if these are considered 
practical within the context of the project. 

 
Change to waste profiles in the local communities 
 
Description  
The proposed development, together with others in the region, should elevate the economic profile 
of the local communities and will result in a change in the profile of community waste streams, both 
in terms of quantity and the nature of the wastes. Formal waste management in the local 
communities is poorly developed and existing impacts associated with poor waste management 
will be exacerbated if the volume of waste, in particular hazardous wastes, increases. If existing 
waste management practices are not adapted this could result in potential visual impacts as well 
as health, safety and environmental impacts around the communities. 
 
Mitigation measures 

 EcoFarm could assist in the facilitation of the development of an urbanisation plan for the 
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local communities; 

 Consider options to facilitate improved management of solid waste in local communities. 
This may include allowing local communities to dispose of their solid wastes at the new 
landfill facility, training local communities on composting techniques or investigating and, if 
considered feasible, supporting recycling initiatives. 

 

13.4 Conclusion 
 
Cumulative impacts remain difficult to assess in the absence of a regional or strategic 
environmental assessment, which has not been done in the area of the EcoFarm project. However, 
various specialist studies have dealt with cumulative and incremental impacts, and the reader is 
referred to the four previous chapters and individual Specialist Reports for more information.  
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14 MANAGEMENT RECOMMENDATIONS 
 

14.1 Introduction  
 
The various specialist reports have identified project issues and impacts, as well as provided 
mitigation measures for each impact. This chapter collates and summarises the most important 
issues and impacts as ‘key issues’ with appropriate mitigation measures and management plans 
which are further dealt with in the Environmental and Social Management Programme (ESMPr). 
This chapter therefore does not reiterate all the issues and impacts, and is not intended to replace 
the ESMPr, but rather summarises, groups and lists the key issues with the management plans to 
necessary to mitigate and manage each issue. Since the natural, social and economic 
environments are inextricably intertwined, and since many impacts relate to all three, there some 
unavoidable duplications in this summary overview. 
 
The objectives of this chapter are therefore to:  

 Enable MICOA to make an informed decision on whether the project should proceed or not;  

 Allow modifications to be made to the project in order to reduce social, environmental and 
health impacts and risks associated with the project;  

 Set out conditions under which the project can proceed;  

 Ensure that the Project-Affected Communities (PACs) acquire benefits from the project, and 
that their livelihoods are not adversely affected;   

 Ensure that sufficient measures are implemented to, as far as possible, protect the natural 
environment and fragmentation of vegetation; and   

 Enable the client to develop management strategies to reduce the significance of any 
environmental, social and health impacts. 

 
Five broad issues have emerged from the specialist reports, which are listed in Table 13.1. 
Management recommendations for each key issue are set out in the sections following. 
  
Table 13.1: Key Social and Environmental Issues of the Project  

Issue Nr  Issue  

1 Possible economic displacement  

2 Pollution of ground- and surface water resources; waste management; air quality  

3 Community health and safety  

4 Loss and fragmentation of natural resources  

5 Community development and economic benefits  

 
The chapter is intended to be read alongside the Environmental and Social Management 
Programme (ESMPr) (Volume 4 of this ESIA). 
  

14.2 Key Issues and Management Recommendations  
 

 14.2.1 Issue 1: Possible Economic Displacement  

As the structural layout of the pivot infrastructure will be relatively rigid and will not be able to 
accommodate sporadically productive machambas inside the pivot layouts, some productive 
machambas and/or structures are likely to be lost and/or affected. As most households are 
engaged in primarily subsistence crop farming, such loss is significant, and hence several impacts 
are associated with this key, overarching issue. Some of these impacts include, but are not limited 
to:  

 Increased food insecurity and/or changing food production levels;  
 Reduced access to land for household crop cultivation;  
 Disruption to cultural heritage (such as the possible loss of gravesites, places of special 
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interest or even the loss of ‘sense of place’); and  
 An increase in household competition over natural resources.   

 
Taking all the mitigation measures into account, the following management plans should be drafted 
and implemented:  

 A Livelihood Restoration and Improvement Plan (LRIP) (in preparation by CES);  
 A Food and Nutritional Assessment Study of the project-affected households;  
 A Social Monitoring Programme;  
 A Stakeholder Engagement Plan;  
 A Conservation Agricultural Training and Support Programme at community and school-

level; and  
 A Cultural Heritage Plan.  

 

14.2.2  Issue 2: Pollution of ground- and surface water resources, waste management, and 
 air quality

The major impacts under this issue relate to how the establishment of the project, as well as its 
operation phase, might impact on the availability of ground- and surface water, additional wastes 
which might be generated, and how they might affect water quality.  
 
Firstly, the pollution of water resources (surface and sub-surface) can be attributed to several 
factors, such as from stored nutrients from decaying crop residue, application of nutrients and 
fertilisers, compost and/or run-off and leaching from the plantation area, and spills of hazardous 
materials such as chemicals and hydrocarbons. Such pollution is not only undesirable for the 
natural environment and the sustainability of the various economic services which they offer, but 
also since the river and groundwater is a key source of water for the local communities. 
 
Traffic-related impacts can also have a severe impact on air pollution levels, particularly from the 
generation of fugitive dust from the wheels of vehicles on unpaved road surfaces, but also from 
exhaust fumes.  
 
Concerning wastes, several impacts have been identified which relate to, for example, non-
processed, hazardous project wastes and domestic sewage. These are not limited to the sugar 
cane plantations, since wastes from the cattle ranch, such as livestock wastes and animal 
carcasses can result in impacts on ground- and surface water resources. 
 
If they are not properly managed these impacts have direct negative consequences not only on the 
natural environment, but also the Project-Affected Communities (PACs) and affected households. 
Therefore, some of the traffic-related impacts are also discussed under Key Issue 3 - Community 
Health and Safety Concerns.  
 
Taking all the mitigation measures into account, the following management plans and strategies 
should be considered and implemented:  
 
Traffic and Transport measures  

 Traffic safety rules and speed controls to be fully incorporated into EcoFarm’s own 
operating procedures, and similar measures implemented for the out-growers’ scheme; 

 A policy on authorising specific individuals to drive in the fields and on the project site;  
 Frequent road safety and road-user behavioural checks;   
 Frequent vehicle maintenance routine checks (especially to curtail overloading);  
 A Community Educational Programme on traffic safety;  
 The erection of visible speed limit signage boards;  
 Construction should take place during the dry season;  

 
Project-Design-Related Measures 

 Well-designed pivot layout infrastructure in accordance with the mitigation measures 
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provided in this report;  
 Creating buffer zones around dwellings close to pivot boundaries. 
 Ensure pivot equipment is fitted with appropriate mechanisms to prevent accidental 

‘watering’ of dwellings with-in pivot boundaries. 
 Appropriate and well-designed fuel storage areas and workshop infrastructure  
 Creating buffer zones on the outer limits of the plantation areas;   
 Appropriate road designs and strategic road layout plans in accordance with the mitigation 

measures;  
 Appropriate pivot drainage infrastructure;  
 Rainwater harvesting;  
 Frequent and regular checks and maintenance of equipment, infrastructure and buildings 

etc.; and  
 Irrigation water conservation measures.  

 
Ground- and Surface-Water Management Plans  

 A Ground Water Monitoring System;  
 A Riparian Zone Management Plan 
 A Hydrocarbon Management Procedure and/or Hazardous Chemical Management 

Procedure;  
 A Surface and Ground Water Monitoring Plan; 
 Community Well /Borehole Water Monitoring Plan;  
 An Integrated Pest Management Strategy (if pesticides are); and  
 A Storm Water Management Plan.  
 An Integrated Waste Management Plan, including a Nutrient Management Plan, and a 

Water Quality Monitoring Programmes 
 
Employee and Community Health and Safety Programmes  

 An Employee Vaccination Programme against sewage and sanitation system diseases;  
 A Community and Employee Waste and Sanitation Management Training and Awareness 

Programme;  
 Creating land-fill facilities for the affected communities and consider involving local 

communities in recycling initiatives and training; and  
 An Emergency and Preparedness Management Plan for the PACs and employees.  

 

 14.2.3 Issue 3: Community Health and Safety Concerns  

The project is likely to have several impacts on the health and safety of the Project-Affected 
Communities (PACs) and people. All of these impacts have been discussed in this report, and 
relate to the following:  

 Increased fire risk to workers in the plantations, especially if ecological corridors and buffer 
zones are not created;  

 Increased traffic volumes (pedestrian safety) and related air, surface and water pollution. In 
addition to this, as most households have livestock, increased traffic and new road 
constructions might cause collision with domestic animals, which are kept for subsistence 
but also cultural value;  

 Potential conflicts between security personnel and local community members;  
 Water pollution, especially potable water that is used for drinking or livestock watering;  
 Risk for accidental ‘watering’ from pivots which do not rotate in a planned path to avoid 

dwellings with the pivot boundaries, and 
 Risk of employee injuries during working hours.  
 Health issues relating to atmospheric emissions from the cogeneration power plant. 

 
Apart from these impacts, a greater project-specific community health impact might be an increase 
in alcohol consumption. As alcohol consumption is already a serious issue in the area, through 
local fermentation, stolen sugarcane can easily be processed into alcohol. An associated problem 
is the long-term effect of such alcohol abuse, which often manifests in Foetal Alcohol Syndrome 
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(FAS) in a human foetus; which develops as a result of high levels of alcohol consumption during 
pregnancy. 
 
A possible influx of job-seekers into the area might be accompanied by an increase in the 
prevalence of communicable- and vector-related diseases, as well as in additional water-related 
diseases such as diarrhoea, skin disease and intestinal parasites.  
 
Taking all the mitigation measures into account, the following management plans and strategies 
should be considered and implemented (many of the previous section’s recommendations also 
apply and have not been repeated below):  

 An Emergency and Preparedness Management Plan for employees, as well as for the 
direct Project-Affected Communities (PACs);  

 An Awareness Programme to restrict community members from burning miombo woodland 
and dambos;  

 An Occupational Health and Safety Plan;  
 An Occupational Health and Safety Plan;  
 A Community Grievance Mechanism;  
 A Security Operational Management Plan (especially to regularly educate security 

personnel on community issues, alcohol-seeking behavioural identification and conflict 
resolution etc.). This plan should include a Code of Conduct;  

 A zero tolerance for alcohol approach should be adopted for all project aspects (an 
approach which should especially be adopted and managed as part of the out-growers’ 
scheme and community DUATs);  

 Regular alcohol testing campaigns; and  
 An employee and community awareness campaign on the negative consequences of 

alcohol consumption.   
 

 14.2.4 Issue 4: Loss and Fragmentation of Natural Resources  

The loss and fragmentation of natural resources is one of the most important issues that have 
been dealt with by an array of related impacts identified and mitigation measures proposed. The 
issue here relates primary to the loss of natural resources to make way for the development of the 
project. The implications of such loss are not only related to impacts on the natural environment, 
but equally on the PACs and people. Both these two broad impact categories are briefly discussed 
below.  
 
The loss of access to natural resources might affect the villagers on a cultural level, as local 
access routes might be lost which are used to connect households to each other. Loss of access 
routes may have a serious negative impact on their sense of well-being and standard of living. 
Moreover, community members are dependent on the natural environment not only for cultivation 
land, but also for their livelihood support patterns. These include utilising trees and shrubs for 
building material, medicinal purposes, food or cultural and spiritual rituals. Many villagers also 
obtain an income from utilising these resources, such as to make charcoal for sale. Any reduction 
in natural resources might therefore also increase competition over existing resources, especially if 
households have to walk further to get access to such resources.   
 
On an ecological- and biophysical-level, the reduction in natural resources can be attributed to 
several factors. Some of these relate to (but are not limited to) physical clearing of land, an 
increase in surface soil erosion, and/or soil / land pollution. The consequences of this relate to 
several impacts.  
 
One of these impacts is the loss and fragmentation of habitats. The issue here is that particular 
vegetation communities might be loss with the project development which, in return, might disrupt 
habitats that support particular existing plant populations that are dependent on each other. As the 
Botanical Specialist Survey showed, particular integral effects are at stake with such a disruption 
which go beyond the loss of existing populations, but also causes a reduction in the plant 
occupancy rate which threatens the chances of survival of particular plant Species of Special 
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Concern (SSC). Particular environmental habitats that might be threatened by the development are 
the riparian and Mopane woodlands, as well as grasslands.  
 
Lastly, another consequence of the development might be the removal of large areas of 
vegetation, resulting in the permanent loss of biodiversity. This impact is compounded by a 
possible loss of SSC, as well as the possible introduction and spread of Invasive Alien Species 
(IAS).  
 
One of the most important management plans recommended are an Estate Establish 
Environmental Management Plan, as well as an Estate Operational Management Plan, in which 
most of the following individual management plans and strategies should be reflected. 

 Demarcating land for continued, sustainable community utilisation;  
 Creating ecological corridors (which should not be utilised);  
 Adhere and implement the ‘Restricted Go-Areas’, ‘Qualified Go Areas and ‘Go Areas’ as 

defined in the botanical and faunal surveys;  
 Train employees and community members to identify the above-mentioned areas and 

especially to adhere to the principles of the ‘Restricted Go-Areas’;  
 Comply with the specifications provided in the ESMPr;  
 Employing a dedicated Environmental Control Officer (ECO) to implement and monitor the 

implementation of the ESMPr;  
 Implement appropriate Rehabilitation Management Plans for vegetation areas which can be 

protected in the project area;  
 Implement a Biodiversity Monitoring Plan;  
 Community and employee education programmes on the value of environmental 

conservation and importance of particular animal and plant species;  
 Prohibit killing and exploitation of particular animal and plant species;  
 A Fire Management Plan (to control winter fires in grasslands and dambos);  
 Initiate a Faunal Species of Special Concern Monitoring Programme;  
 Initiate a monitoring programme for invasive alien species; and  
 Prepare an IAS Management Plan.  

 

 14.2.5 Issue 5: Community Development and Economic Benefits   

The project has the potential to stimulate the area’s local economy and create a niche market for 
sugarcane production. As the project is premised on a community outreach scheme to benefit the 
local population, several recommendations have been made to further the community development 
and economic benefits of the project. Some of the most important mitigation and management 
plans are listed below:  

 Develop and implement a Community Development Plan (with programmes and initiates 
aimed at uplifting the surrounding communities through the out-growers’ scheme). This plan 
should also include a Community Skills Development Programme aimed at providing 
opportunities to train community members in portable skills which they can fall back on to 
find employment either on or outside the project;  

 Develop and implement a Cultural Heritage Plan;  
 Establishing a Human Resources (HR) Department to maximise the project’s employment 

benefits;  
 Develop and implement a Recruitment and Influx Management Plan, as well as an Expat 

Replacement Plan in order to maximise the project’s employment benefits;  
 Drafting and implementing a Stakeholder Engagement Plan; and 
 Drafting and implementing a Conservation Agricultural Training and Support Programme at 

Community and School-Level.  
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15 PRELIMINARY SUSTAINABILITY APPRAISAL  
 
This chapter present a preliminary appraisal of the sustainability of the EcoFarm Organic 
Sugarcane Irrigation and Cattle-rearing Development 
 

15.1 Introduction 
 
The preceding chapters of this ESIA describe, in detail, the likely biophysical and social issues and 
impacts associated with the proposed EcoFarm organic sugarcane and irrigation development. 
These should, however, not be considered in isolation but rather considered as a collective in order 
to establish and assess the likely overall sustainability of the development.  
 
Although numerous organisations and certification bodies have developed sustainability guidelines 
and principles, given the nature of the proposed development, this sustainability appraisal has 
been based largely on the Principles of the Roundtable on Sustainable Biomaterials (RSB - 
http://rsb.org/sustainability/rsb-sustainability-standards/).The Steering Board of the RSB published 
draft principles in June 2007. Following stakeholder participation and a final round of public 
consultation in September 2010, Version 2 of the principles was approved by the RSB Steering 
Board on 5th November 2010 (RSB-STD-01-001(Version 2) RSB Principles and Criteria 
05/11/2010). 
 
For the most part the RSB Principles and Criteria can be applied to the EcoFarm operation.  
However, the IFC requirements relating to greenhouse gas emissions were considered more 
appropriate than RSB Principle 3 - Biofuels shall contribute to climate change mitigation by 
significantly reducing lifecycle GHG emissions as compared to fossil fuels. This Principle and its 
associated Criteria have therefore been replaced by the relevant requirements from IFC PS3 
(2012) – Resource Efficiency and Pollution Prevention, which requires the developer to consider 
and implement resource efficiency measures and technically and financially feasible and cost-
effective options to reduce project-related GHG emissions during the design and operation of the 
project.  
 

15.2 Findings 
 
The preliminary sustainability appraisal of the proposed EcoFarm Organic Sugarcane plantation 
development was informed by the contents of various specialist studies that were completed as 
part of the ESIA. Table 12.1 below provides a summary of the extent to which the proposed project 
is considered to meet the above-mentioned sustainability criteria.  
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Table 12.1. Preliminary sustainability appraisal for the EcoFarm organic sugarcane plantation project (modified from RSB 2010 CCBA, 2008) 

 
Key to Scoring: 

0 = Nothing in place and only sporadic or ad hoc activity takes place, if any. Alternatively, limited or no information available. 
1 = Partial or some efforts. Objectives / systems are in place, but do not meet the level set by the Criteria. 
2 = Full / Complete. Objectives / systems are in place and are reported on, fully meeting the level set by the Criteria. 
3 = Exceeding. Objectives / systems are in place exceeding the level set by the Criteria 
 

RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

Principle 1: 
Operations shall 
follow all 
applicable laws 
and regulations 
 

The project proponent must comply 
with all applicable laws and 
regulations of the country in which the 
operation occurs and with relevant 
international laws and agreements 

Overall score: 2 (note: depends on DUAT status)  

Comments:  
It is expected that this project will ultimately comply in all material respects with all 
applicable laws and RSB Principles and Criteria.  

This Principle also covers tenure rights. All land in Mozambique belongs to the State 
and cannot be sold or transferred. The Mozambican Land Law (19/1997) and, in 
particular, the associated Land Law Regulations (Decree 66/1998), stipulate that a 
Direito de Uso e Aproveitamento da Terra (DUAT) or land right is held prior to use of 
the land. These are granted by the Geographical and Records Services. 

Although EcoFarm has applied for three DUATs it is not certain if all DUATs have 
been formally allocated. [CLIENT TO CONFIRM STATUS OF DUAT] 

Principle 2:  
Operations shall be 
planned, 
implemented and 
continuously 
improved through 
an open, 
transparent and 
consultative 
impact assessment 
and management 
process and an 
economic viability 
analysis 

Criterion 2a: operations shall 
undertake an impact assessment 
process to access impacts and risks 
and ensure sustainability through the 
development of effective and efficient 
implementation, mitigation, monitoring 
and evaluation plans. 

Criterion 2b: free, prior and informed 
consent shall form the basis for the 
process to be followed during all 
stakeholder consultation which shall 
be gender sensitive and result in 
consensus-driven negotiated 
agreements. 

Overall score: 2 

Comments: 
2a: This project has been the subject of a full Environmental and Social Impact 
Assessment that has been undertaken with regard to the laws and regulations of 
Mozambique and IFC Performance Standards. The ESIA examines all the potential 
environmental and social impacts and recommends appropriate mitigation where 
applicable.  

2b: In compliance with the EIA Laws of Mozambique and with IFC Performance 
Standards (particularly IFC PS1 and 5) the ESIA has been conducted such that there 
has been free, prior and informed consent with full gender-sensitive stakeholder 
consultation 

2c: This project has been designed to help alleviate the food security issues in a rural 
part of Mozambique. It is the responsibility of Maat van verk Montford to conduct an 
economic viability assessment of the project and to determine the long-term viability 
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RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

Criterion 2c: operations shall 
implement a business plan that 
reflects a commitment to long-term 
viability. 

of this irrigation and commercial organic sugar-cane project and to what extent it will 
benefit the local communities 

Note: RSB Principle 3 (Biofuels shall contribute to climate change mitigation by significantly reducing lifecycle GHG emissions as compared to fossil 
fuels) replaced by the equivalent IFC requirements in respect of greenhouse gas emissions) 

IFC PS 3: 
Greenhouse Gases 
7 The client will 
consider 
alternatives and 
implement 
technically and 
financially feasible 
and cost-effective 
options to reduce 
project-related 
GHG emissions 
during the design 
and operation of 
the project. 

8. For projects that are expected to or 
currently produce more than 25 000 
tonnes of CO2-equivalent annually[6], 
the client will quantify direct emissions 
from the facilities owned or controlled 
within the physical project boundary[7], 
as well as indirect emissions 
associated with the off-site production 
of energy[8] used by the project. 
Footnote 6: The quantification of emissions 
should consider all significant sources of 
greenhouse gas emissions, including non-
energy related sources such as methane and 
nitrous oxide, among others. 
Footnote 7: Project-induced changes in soil 
carbon content or above ground biomass, and 
project-induced decay of organic matter may 
contribute to direct emissions sources and 
shall be included in this emissions 
quantification where such emissions are 
expected to be significant. 
Footnote 8: Refers to the off-site generation by 
others of electricity, and heating and cooling 
energy used in the project. 

Overall score: 0 (no data available) 

Comments: 

Preliminary estimates should be made, based on published emission factors, of the 
anticipated quantum of annual greenhouse gas emissions from all project-related 
activities, including energy use (electricity, fuel), vegetation clearance,  fertiliser 
production, and sugar processing. 

 

Principle 4:  
Operations shall 
not violate human 
rights or labour 
rights, and shall 
promote decent 
work and the well-
being of workers. 

Criterion 4.a Workers shall enjoy 
freedom of association, the right to 
organize, and the right to collectively 
bargain. 

Criterion 4.b No slave labour or forced 
labour shall occur. 

Criterion 4.c No child labour shall 
occur, except on family farms and 

Overall score: 2 

Comments: 
In compliance with the EIA Laws of Mozambique and with IFC Standards 
(particularly IFC 1 and 2) the ESIA proposes for the proponent to develop a Labour, 
Recruitment and Influx Management Plan to deal with labour related issues in a 
transparent manner. Such a plan should be implemented through a labour 
desk/employment committee.  
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RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

 then only when work does not 
interfere with the child’s schooling and 
does not put his or her health at risk. 

Criterion 4.d Workers shall be free of 
discrimination of any kind, whether in 
employment or opportunity, with 
respect to gender, wages, working 
conditions, and social benefits. 

Criterion 4e. Workers' wages and 
working conditions shall respect all 
applicable laws and international 
conventions, as well as all relevant 
collective agreements. Where a 
government regulated minimum wage 
is in place in a given country and 
applies to the specific industry sector, 
this shall be observed. Where a 
minimum wage is absent, the wage 
paid for a particular activity shall be 
negotiated and agreed on an annual 
basis with the worker. Men and 
women shall receive equal 
remuneration for work of equal value. 

Criterion 4.f Conditions of 
occupational safety and health for 
workers shall follow internationally-
recognized standards. 

Criterion 4 g. Operators shall 
implement a mechanism to ensure the 
human rights and labour rights 
outlined in this principle apply equally 
when labour is contracted through 
third parties. 

 The following recommendations have been made for such a plan:  

 Information dissemination: Employment opportunities need to be advertised. The 

procurement and procedures for such employment need to be made available to 

the public. Regular briefings are necessary to the wider public with regard to 

recruitments and procurements;  

 Recruitment and supply chain transparency: Recruitment and procurement rules 

and opportunities have to be transparent and, most importantly, accessible to the 

public. This will be the responsibility of the CLO, as well as the human resource 

manager. The possibility of labour brokers might  be investigated to avoid the 

tensions  around people ‘gathering at the project’s gates’ for employment 

opportunities; and 

 Influx management and security arrangements: While the need for project 

security is understandable, such security measures can have further implications 

on the surrounding villagers’ safety and mobility. A mechanism needs to be 

implemented to allow free access to their surrounding villages, while still however 

restricting an uncontrolled influx of job seekers. Regular engagements with the 

local villagers and the security personnel through workshops and meetings 

should build a relationship between these parties, collectively aiming to avoid a 

workable solution in this regard. 

In addition to this plan, the proponent is recommended to development the following, 
in line with the recommendations under IFC PS 2 on Labour and Working 
Conditions:  

 Developing appropriate Human Resources (HRs) policies and procedures;  

 Establishing appropriate working conditions;  

 Ensuring non-discrimination in recruitment practices and providing equal 

opportunities;  

 Establishing a Grievance Mechanism for labour issues; and  

 Developing an Occupational Health and Safety Policy for the workforce. 

Principle 5:  Criterion 5.a In regions of poverty, the Overall score: 2 
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RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

In regions of 
poverty, biofuel 
operations shall 
contribute to the 
social and 
economic 
development of 
local, rural and 
indigenous people 
and communities. 
 

socio-economic status of local 
stakeholders impacted by biofuel 
operations shall be improved. 

Criterion 5.b. In regions of poverty, 
special measures that benefit and 
encourage the participation of women, 
youth, indigenous communities and 
the vulnerable in biofuel operations 
shall be designed and implemented. 

Comments: 
5a: The prime objective of this organic sugarcane project is to provide local farmers 
with irrigation equipment and the opportunity to grow crops throughout the year as 
well as increase their income through an out-growers scheme where-by they can 
grow sugarcane which will be bought by EcoFarm Lda. 

5b: The local communities have established out-growers co-operatives with elected 
boards to manage them. Some of the board members include women. One co-
operative has been especially established for young people who are returning to their 
homes to participate in the our-growers scheme when their only previous 
employment opportunities where outside their homelands in the bigger towns and 
cities. 

The proponent is recommended to provide Scholarships and work apprenticeships to 
interested villagers in order to increase the local skills base, but also to allow existing 
employees to progress in their employment levels.  

A Livelihood Restoration and Improvement Plan (LRIP) has been drafted for the 
economic displacement of around 14 machambas. The plan has been drafted to 
adhere to IFC PS 5 on Land Acquisition and Involuntary Resettlement, as well as the 
Mozambique Regulations on the Resettlement Process resulting from Economic 
Activities (Decree 31 of 2012). The report follows the outline of a Resettlement 
Action Plan (RAP). This plan includes several recommendations for the operations to 
contribute to the social and economic development of the local communities.  

Principle 6:  
Biofuel operations 
shall ensure the 
human right to 
adequate food and 
improve food 
security in food 
insecure regions. 
 
 

Criterion 6a. Biofuel operations shall 
assess risks to food security in the 
region and locality and shall mitigate 
any negative impacts that result from 
biofuel operations. 

Criterion 6b. In food insecure regions, 
biofuel operations shall enhance the 
local food security of the directly 
affected stakeholders. 

Overall score: 3 

Comments: 
6a: One of the main social objectives of this organic sugarcane project is to reduce 
the risks to food security by providing local farmers with irrigation equipment and the 
opportunity to grow subsistence food crops throughout the year, as well as increase 
their income through a project-initiated out-growers scheme where-by they grow 
sugarcane which will be bought EcoFarm Lda. 

6b: Foremost, a Livelihood Restoration and Improvement Plan (LRIP) has been 
drafted for the economic displacement process of around 14 agricultural 
landholdings. This is a comprehensive plan, drafted in fulfilment of IFC PS 5 on Land 
Acquisition and Involuntary Resettlement, as well as the Mozambique’s Regulations 
on the Resettlement Process resulting from Economic Activities (Decree 31 of 2012). 
This is a comprehensive plan that proposes a Farmers Development Programme to 
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RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

run concurrently with the implementation of the LRIP. As explained in the LRIP, the 
latter programme should be designed to assist those farmers who will lose their land 
to cultivate their new allocated land up and until a point in time where their new lands 
produce at least the same harvests of the same quality as their previous farmland 
that was lost. The plan also provides a wide range of additional recommendations, 
specifically in light of future food security. These include:  

 Appropriate compensation packages for the loss of land, crops and productive 

trees (which include replacement samplings and crop seeds, for example);  

  Parameters for the replacement of agricultural land, working closely with the local 

District Services of Economic Activities to find suitable alternative land that is of 

the same quality and productive value; and 

 Parameters for the replacement process, such as to engage with those affected 

farmers and not to acquire their land until their new farmland has been planted 

and cultivated etc.  

As food security is a key component of the project, the consultant recommends for 
the proponent to undertake a nutritional assessment of the Project-Affected 
Communities (PACs) and establish a food security baseline for the project affected 
area. Such an assessment should quantify food security pre-, and post-, project 
implementation to ensure that the proposed mitigation measures to safeguard 
against reduced food security are effective.  

Principle 7:  
Biofuel operations 
shall avoid 
negative impacts 
on biodiversity, 
ecosystems, & 
conservation 
values. 

Criterion 7.a Conservation values of 
local, regional or global importance 
within the potential or existing area of 
operation shall be maintained or 
enhanced. 

Criterion 7.b Ecosystem functions and 
services that are directly affected by 
biofuel operations shall be maintained 
or enhanced. 

Criterion 7.c Biofuel operations shall 
protect, restore or create buffer zones. 

Criterion 7.d Ecological corridors shall 

Overall score: 2 

Comments: 
As part of the ESIA process, specialist flora, faunal and social studies have been 
conducted which have identified who the project’s establishment and operation will 
negatively impact on biodiversity, ecosystems, & conservation values. Each of the 
following criteria have been assessed and recommendations made in order to 
mitigate these impacts: 

7a: The specialist flora and faunal studies identified those areas and species of local, 
regional and global importance which may be affected by the establishment and 
operation of this project. There were no species of conservation concern appear on 
the IUCN (2013) list. Three species are listed as least concern (Dalbergia 
melanoxylon, Commelina erecta, Pterocarpus brenanii). 
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RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

be protected, restored or created to 
minimize fragmentation of habitats. 

Criterion 7.e Biofuel operations shall 
prevent invasive species from 
invading areas outside the operation 
site. 

According to the Mozambique Red Data List (Dambo et al., 2002), one species 
(Sterculia appendiculata) is considered “vulnerable” as a result of over exploitation 
for firewood, timber and local construction. This species should therefore be 
conserved where feasible. 

7b: Areas of natural vegetation, such as the Zambezian Undifferentiated Woodland, 
Riparian and Mopane Woodland, were all highly degraded due to the loss of species 
and trees as a result of local pressures on the environment. Despite this these 
vegetation types still provide a valuable contribution to biodiversity and ecosystem 
functioning and should be maintained or enhanced where possible. 

7c: The specialist flora and faunal studies have identified environmentally sensitive 
habitats and features and recommendations have been made in order to create 
buffer zones aimed at protecting these features. For example, it has been 
recommended that a 30m buffer zone is maintained either side of rivers and streams 
to protect riparian vegetation and its associated faunal populations and reduce the 
impacts from the establishment and operation of the project. 

7d: Specialist flora, faunal and social studies have been conducted which have 
identified areas which should be designated as ecological corridors in order to allow 
the uninhibited migration of floral and faunal species across the project area, as well 
as allowing access to natural resources by the local communities.  

7e: The specialist flora and faunal studies identified the establishment of alien 
invasive species and assessed their on the project. An alien invasive monitoring and 
action plan has therefore been recommended as part of the Environmental and 
Social Management Programme (ESMPr) for this project. 

Principle 8:  
Biofuel operations 
shall implement 
practices that seek 
to reverse soil 
degradation and/or 
maintain soil 
health. 

Criterion 8.a Operators shall 
implement practices to maintain or 
enhance soil physical, chemical, and 
biological conditions. 
 

Overall score: 2 

Comments:  
The major concerns regarding the soils of the EcoFarm Project will be associated 
with soil chemical composition and its degradation in fertility over time, and soil 
erosion caused by irrigation systems and other farming practices. 

8a: The soils in the EcoFarm area are suitable for irrigated sugarcane production and 
the alluvial soils are very productive and allow for reductions in fertilizer application. 
However, sugarcane has a relatively high consumption of nitrogen and potassium. It 
is planned to add organic composts generated from manure and urine from cattle 
raised in feedlots on the EcoFarm site, in order to maintain soil fertility. A soils and 
foliar analysis laboratory will be established that will monitor soil condition and 
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RSB / CCBA 
Principle 

Criteria Summary Comment and Score 

determine the amount of organic compost required for optimal growing conditions. 

Erosion control will be based on topographic surveys, soil type, agronomic 
operations, and actual observed erosion. Erosion occurrence and extent will be 
constantly monitored during the year and will be managed in part through a 
Stormwater Management Plan. 

Principle 9:  
Biofuel operations 
shall maintain or 
enhance the 
quality and 
quantity of surface 
and ground water 
resources, and 
respect prior 
formal or 
customary water 
rights. 

Criterion 9.a Biofuel operations shall 
respect the existing water rights of 
local and indigenous communities. 

Criterion 9.b Biofuel operations shall 
include a water management plan 
which aims to use water efficiently 
and to maintain or enhance the quality 
of the water resources that are used 
for biofuel operations. 

Overall score:  

Comments: 
9a: Potable water supply infrastructure in the project area and surrounding 
communities is lacking and the inhabitants are heavily dependent on the natural 
water resources for the supply of water for consumption and other domestic use. 
Most water is obtained either from wells or boreholes in the dry season, and from 
surface water sources in the wet season. The results show that for the most part, the 
water supply is saline and has a higher mineral content than is generally acceptable 
for drinking water in terms of the MICOA standards. 

Water for sugarcane irrigation will be sourced directly from the Zambezi River and 
will not affect the existing water rights of the local communities. 

There are recommendations that EcoFarm should improve access to water through 
its programme to pump water from the Zambezi River. 

9b. Water resources should be protected by implementing the recommended 
guidance contained in the Water Quality section of IFC General EHS Guidelines 
(2007). 

The quantity of storm water run-off which may be enhanced due to the project 
activities which could potentially affect the ground water quality and this should be 
managed through a Storm Water Management Plan.  

Water run-off from project activities may adversely affect ecological features such as 
the protected riparian vegetation along the water courses in the project site. A 
Riparian Zone Management Plan should be generated to monitor the water quality in 
the riparian zones. 
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16 CONCLUSIONS 
 

16.1 Introduction 
 
The primary objective of the EcoFarm organic sugar project is to establish an irrigation 
infrastructure initiative in the District of Chemba, Sofala Province, Mozambique, which will 
strengthen food security issues in this poor area of the country. EcoFarm Lda will establish an 
organic sugarcane business on three DUATs issued to the company and it will also provide and 
manage irrigation equipment to three local cooperative areas in which local farmers will grow 
sugarcane which they can sell to EcoFarm. 
 
In addition to growing sugarcane EcoFarm Lda will also establish a herd of beef cattle whose urine 
and manure will be used to fertilize the sugarcane and whose beef will be available to both local 
and national markets in Mozambique. 
 
Coastal and Environmental Services (CES) was appointed to conduct a full ESIA for the project in 
order to obtain environmental authorisation from MICOA. 
 
As part of the ESIA process specialists from CES undertook site visits to the location of the 
proposed project between June and October 2013 to gather information for their respective reports 
that form part of the ESIA.  
 

16.2 Summary of Impacts 
 

16.2.1 Establishment / Construction Phase 

A total of 53 impacts were identified during the establishment / construction phase of the project, 
as follows; 

Significance rating Pre-mitigation Post-mitigation 

Very High negative 1 0 

High negative 14 1 

Moderate negative 29 15 

Low negative 5 32 

Negligible 1 1 

High beneficial 0 3 

Moderate beneficial 2 1 

Low beneficial 1 0 

 
The only post-mitigation High negative impact relates to the loss of Mopane trees, which have 
already been extensively cleared on the project site. It will be necessary to remove further trees to 
establish the irrigated areas, and even the loss of a small number of tress of the few remaining 
examples will be a High impact.  
 
The large majority of negative impacts can be mitigated to Moderate or Low negative by the 
implementation of proposed mitigation and management measures. 
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 Impact significance Pre-mitigation Post-mitigation 

Biophysical 

Vegetation and Flora 

Negative impacts Low 0 1 

 Moderate 2 5 

 High 5 1 

Fauna 

Negative impacts Low 3 7 

 Moderate 7 5 

 High 2 0 

Surface and Groundwater 

Negative impacts Low 0 1 

 Moderate 1 1 

 High 1 0 

Social and Economic 

Negative impacts Low 1 13 

 Moderate 11 3 

 High 5 0 

Beneficial impacts Low 1 0 

 Moderate 2 1 

 High 0 3 

Traffic and Transport 

Negative impacts Low 1 5 

 Moderate 4 0 

 High 0 0 

 Negligible 1 1 

Waste 

Negative impacts Low 0 5 

 Moderate 4 1 

 High 1 0 

 Very High 1 0 

 
 

16.2.2 Operational Phase 

 
A total of 60 impacts were identified during the operational phase of the project, as follows: 

Significance rating Pre-mitigation Post-mitigation 

Very High negative 1 0 

High negative 10 0 

Moderate negative 38 17 

Low negative 7 38 

High beneficial 0 4 

Moderate beneficial 3 1 

Low beneficial 0 0 

 
The large majority of negative impacts can be mitigated to Moderate or Low negative by the 
implementation of proposed mitigation and management measures. 
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 Impact significance Pre-mitigation Post-mitigation 

Biophysical 

Vegetation and Flora 

Negative impacts Low 0 4 

 Moderate 3 2 

 High 3 0 

Fauna 

Negative impacts Low 3 7 

 Moderate 7 5 

 High 2 0 

Surface and Groundwater 

Negative impacts Low 1 3 

 Moderate 1 0 

 High 1 0 

Social and Economic 

Negative impacts Low 3 13 

 Moderate 10 1 

 High 2 0 

Beneficial impacts Low 0 0 

 Moderate 3 1 

 High 0 3 

Traffic and Transport 

Negative impacts Low  0 5 

 Moderate 5 0 

 High 0 0 

Waste 

Negative impacts Low  0 6 

 Moderate 5 1 

 High 1 0 

 Very High 1 0 

Beneficial impacts Low 1 0 

 Moderate 0 0 

 High 0 1 

Air Quality 

Negative impacts Low 0 0 

 Moderate / Low 5 6 

 Moderate 2 2 

 High 1 0 

 

16.3 Key Issues and Impacts 
 
From an analysis of the issues and impacts identified and assessed in the specialist reports, and 
summarised in this report, five key social and biophysical issues were identified: 

Key Issue 1: Possible economic displacement 
Key Issue 2: Pollution of ground- and surface water resources; waste management; air quality  
Key Issue 3: Community health and safety  
Key Issue 4: Loss and fragmentation of natural resources  
Key Issue 5: Community Development and Economic Benefits 
 
The key issues identified through the ESIA process require appropriate management plans to be 
developed, as outlined above, and detailed in the ESMPr. Based on this management strategy and 
EcoFarm’s commitment to international Best Management Practices (BMPs) and precision 
agriculture, CES is confident that the above key issues can be adequately mitigated. 
 
A number of management plans are recommended for the establishment and operation phase of 
the organic sugarcane project, and the mitigation measures suggested by specialists must be 
incorporated into these management plans. All recommendations in the ESIA report are detailed in 
an Environmental and Social Management Programme (ESMPr,) which provides the 
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environmental framework to govern actions to be taken during all phases of the project to mitigate 
and manage negative social and environment impacts, and to enhance project-related benefits. It 
also provides some detail on the management tools that will be required to bring about effective 
management of the environment throughout the life of the project, and the human resources 
required to achieve this. The monitoring requirements for the project, to ensure that the mitigation 
measures proposed during the ESIA are effective, are also presented.  
 
The primary objectives of an ESIA process are the identification and assessment of environmental, 
social and health impacts and critical risks so that: 

 A decision can be made on whether or not to proceed with the project. 

 Modifications can be made to the project to reduce environmental and social health risks 
and impacts. 

 The conditions under which the project can proceed are made known. 

 Management strategies can be put forward to reduce the significance of any environmental, 
social and health impacts. 

 
Accordingly, in CES’s opinion, based on an independent assessment of the project, that the 
EcoFarm Organic Sugarcane Project will, if the recommendations contained in the ESIA and 
ESMPr are developed and diligently implemented for all phases of the project, achieve the 
environmental and social standards set by the Government of Mozambique and the International 
Finance Corporation. 
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20 APPENDIX A3 – APPROVAL OF EPDA BY MICOA 
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21 APPENDIX B – IMPACT RATING METHODOLOGY 
 
Impact rating methodology 
 
To ensure a direct comparison between various specialist studies, a standard rating scale has 
been defined and will be used to assess and quantify the identified impacts. This is necessary 
since impacts have a number of parameters that need to be assessed. Five factors need to be 
considered when assessing the significance of impacts, namely: 
 

 Relationship of the impact to temporal scales - the temporal scale defines the significance of 
the impact at various time scales, as an indication of the duration of the impact. 

 

 Relationship of the impact to spatial scales - the spatial scale defines the physical extent of 
the impact. 

 

 The severity of the impact - the severity/beneficial scale is used in order to scientifically 
evaluate how severe negative impacts would be, or how beneficial positive impacts would be 
on a particular affected system (for ecological impacts) or a particular affected party.  

 
The severity of impacts can be evaluated with and without mitigation in order to demonstrate 
how serious the impact is when nothing is done about it. The word ‘mitigation’ means not just 
‘compensation’, but also the ideas of containment and remedy. For beneficial impacts, 
optimization means anything that can enhance the benefits. However, mitigation or 
optimization must be practical, technically feasible and economically viable.  

 

 The likelihood of the impact occurring - the likelihood of impacts taking place as a result of 
project actions differs between potential impacts. There is no doubt that some impacts would 
occur (e.g. loss of vegetation), but other impacts are not as likely to occur (e.g. vehicle 
accident), and may or may not result from the proposed development. Although some impacts 
may have a severe effect, the likelihood of them occurring may affect their overall significance.  

 
Each criterion is ranked with scores assigned as presented in Table B-1 to determine the overall 
significance of an activity. The criterion is then considered in two categories, viz. effect of the 
activity and the likelihood of the impact. The total scores recorded for the effect and likelihood are 
then read off the matrix presented in Table B-2, to determine the overall significance of the impact. 
The overall significance is either negative or positive. 
 
The significance scale is an attempt to evaluate the importance of a particular impact. This evaluation 
needs to be undertaken in the relevant context, as an impact can either be ecological or social, or 
both. The evaluation of the significance of an impact relies heavily on the values of the person making 
the judgment. For this reason, impacts of a social nature need to reflect the values of the affected 
society.  
 
Cumulative Impacts 
Cumulative Impacts affect the significance ranking of an impact because it considers the impact in 
terms of both on-site and off-site sources.  For example, pollution making its way into a river from a 
development may be within acceptable national standards. Activities in the surrounding area may 
also create pollution which does not exceed these standards. However, if both on-site and off-site 
activities take place simultaneously, the total pollution level at may exceed the standards. For this 
reason it is important to consider impacts in terms of their cumulative nature.   
 
Seasonality 
Although seasonality is not considered in the ranking of the significance, if may influence the 
evaluation during various times of year. As seasonality will only influence certain impacts, it will 
only be considered for these, with management measures being imposed accordingly (i.e. dust 
suppression measures being implemented during the dry season).   
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Table B-1: Ranking of Evaluation Criteria 

 

 

* In certain cases it may not be possible to determine the severity of an impact thus it may be 
determined: Don’t know/Can’t know  
 
 
 
Table B-2: Ranking matrix to provide an Environmental Significance 

 

Environmental Significance Positive Negative 

LOW An acceptable impact for which mitigation is 
desirable but not essential. The impact by itself 
is insufficient even in combination with other low 

4-7 4-7 

 

Temporal scale Score 

Short term Less than 5 years 1 

Medium term Between 5 and 20 years 2 

Long term 
Between 20 and 40 years (a generation) and from a 

human perspective almost permanent. 
3 

Permanent 
Over 40 years and resulting in a permanent and lasting 

change that will always be there 
4 

Spatial Scale 

Localised At localised scale and a few hectares in extent 1 

Study area The proposed site and its immediate environs 2 

Regional District and provincial level 3 

National Country 3 

International Internationally 4 

Severity Benefit 

Slight / Slightly 

Beneficial 

Slight impacts on the 

affected system(s) or 

party(ies) 

Slightly beneficial to the 

affected system(s) or 

party(ies) 

1 

Moderate / 

Moderately 

Beneficial 

Moderate impacts on the 

affected system(s) or 

party(ies) 

An impact of real benefit to 

the affected system(s) or 

party(ies)  

2 

Severe / Beneficial Severe impacts on the 

affected system(s) or 

party(ies) 

A substantial benefit to the 

affected system(s) or 

party(ies) 

4 

Very Severe / Very 

Beneficial 

Very severe change to the 

affected system(s) or 

party(ies) 

A very substantial benefit 

to the affected system(s) 

or party(ies) 

8 

 

Likelihood 

Unlikely The likelihood of these impacts occurring is slight 1 

May Occur The likelihood of these impacts occurring is possible 2 

Probable The likelihood of these impacts occurring is probable 3 

Definite The likelihood is that this impact will definitely occur 4 
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impacts to prevent development. 
 
These impacts will result in either positive or 
negative medium to short term effects on the 
social and/or natural environment. 

MODERATE 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 
positive or negative medium to long term effect 
on the social and/or natural environment. 

8-11 8-11 

HIGH A serious impact which, if not mitigated, may 
prevent the implementation of the project. 
 
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 negative or beneficial 
effects. 

12-15 12-15 

VERY HIGH A very serious impact which may be sufficient by 
itself to prevent the implementation of the 
project. 
 
The impact may result in permanent change. 
Very often these impacts are unmitigable and 
usually result in very severe effects or very 
beneficial effects. 

16-20 16-20 

 
 
Example of an environmental significance statement 
 
Impact 1: Impact of noise on human health 
 
Cause and Comment 
The noise associated with Heavy Goods Vehicles (HGVs) has the potential to impact on human 
health. A recommendation for the movement of large vehicles at night may impact on the sleep 
patterns of local communities.   
 
Mitigation and Management 
There are standard mitigation measures to ensure that vehicle noise is kept within acceptable 
limits. Vehicles should be kept in good repair; they should use standard exhaust and silencing 
equipment. Drivers should stick to designated speed limits. Roads should be kept in good 
condition. 
 
Significance Statement 

R
A

T
IN

G
  

 

 

 

Temporal 

Scale 
Spatial Scale 

Severity of 

Impact 

Risk or 

Likelihood 
Total 

Without 

Mitigation 

Short 

term 
1 Localised 1 Moderate 2 Definite 4 8 

With 

Mitigation 

Short 

term 
1 Localised 1 Slight 1 Unlikely 1 4 

Overall Significance without mitigation MODERATE 
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Overall Significance with mitigation LOW 

 
 


