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1. Executive summary 
 

Seli Hydropower is developing the Bumbuna II Hydro Electric Power Project (Bumbuna II) in Sierra Leone. Bumbuna II will significantly raise 
the capacity of the current Bumbuna I facility, through the extension of the existing plant and the construction of an additional power plant.  
Bumbuna II will also require an associated dam and reservoir 32km upstream of Bumbuna I to be constructed.  

Seli Hydropower will operate in an area of Critical and Natural Habitat which contains biodiversity of both national and global importance. It is 
committed not only to complying with national legislation, but also to aligning with international best-practice biodiversity management, such as 
International Finance Corporation (IFC) Performance Standard 6 (PS6) on Biodiversity Conservation and Sustainable Management of Living 
Natural Resources (IFC 2012). To ensure alignment with IFC PS6, Bumbuna II aims to have an overall positive impact on biodiversity in the 
project area, achieving a net gain for Critical Habitat qualifying biodiversity and no net loss of natural habitat. This Biodiversity Strategy outlines 
the project’s approach to achieving this goal, prior to the publication of a Biodiversity Action Plan and a detailed Environmental and Social 
Management and Monitoring Plan.  

Seli Hydropower has screened the likelihood and consequence of project impacts on priority biodiversity through the Environmental and 
Social Impact Assessment, and mitigation actions are being developed for the most significant potential impacts. Ongoing project surveys and 
taxonomic studies are focused on filling a number of identified knowledge gaps, in order to better understand potential project impacts and 
mitigation needs for poorly-known biodiversity. This includes assessment of the potential for additional project impacts on aquatic systems 
downstream of Bumbuna I, over and above the current downstream impacts already created by the existing Bumbuna I facility. 

The most significant potential project impacts, based on current knowledge, may be related to the Critically Endangered subspecies Western 
Chimpanzee and an aquatic plant, Sphaerothylax (Ledermanniella) yiben. The project aims to carefully manage local resettlement and 
induced in-migration, in order to reduce habitat loss and hunting impacts on chimpanzees and pigmy hippo. Nonetheless, some residual 
losses of habitat for the chimpanzees and other priority species are inevitable in the inundation area, and the project team is assessing offset 
options in order to achieve an overall net gain of biodiversity. Sphaerothylax (Ledermanniella) yiben is newly-described as a result of project 
surveys and so far has only been found in the inundation area. Species within the Sphaerothylax genus, are not point endemics and the 
species is therefore likely to be more widespread than currently known. Seli Hydropower has commissioned a set of surveys and taxonomic 
studies to better understand this issue, and has a series of actions planned to understand and address the risks posed by the project (See the 
Sphaerothylax (Ledermanniella) yiben Net Gain Strategy).  

Despite good-practice mitigation, the project will inevitably result in some residual impacts. To address these, offset options are already under 
active consideration. Given the current understanding of likely project residual impacts, a single offset site – the Loma Mountains National 
Park – appears to be appropriate in both scale and composition of species and habitats. Conservation gains would be created through long 
term measures to implement improved conservation management in and around the Protected Area.  

Project impacts, mitigation, and offset gains will all need sound monitoring. Seli Hydropower will put in place monitoring and evaluation to best 
refine and manage mitigation and offset actions throughout construction, operation and beyond.
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2. Introduction 

2.1 The project 

Bumbuna II (Figure 1) is being developed by Seli Hydropower, a local project company created by Joule Africa, an international 
company engaged in the development of sustainable energy projects across Africa. Bumbuna II is a key part of the 
Government’s long-term Energy Strategy to provide more electricity to households and businesses. It will add a further 143MW 
of power to Sierra Leone and importantly, it will also provide a minimum of 80MW of reliable electricity throughout the year.  

Bumbuna II will be located on the Upper Seli River in the Northern Province of Sierra Leone and includes:  

• Building an extension to the existing Bumbuna I facility which will include 3 new turbines  

• Building a new dam 32 km upstream at Yiben which will include 2 new turbines 

• Creating a new reservoir of water behind the Yiben dam wall covering approx. 115 km2 

• Building new and improved roads 

 

Figure 1: The main components of Bumbuna II 

Once generated, the electricity will be distributed by a new 225kV transmission line running from Yiben in the north of Sierra 
Leone, to Freetown in the West. This transmission line will also link up with the new Cote D’Ivoire, Sierra Leone, Liberia and 
Guinea (CSLG) extension, joining up with the West African Power Pool. This power line is associated project infrastructure and 
is not under the management of Seli Hydropower. 

Other supporting infrastructure will include road upgrades, workers’ camps, quarries and a new non-hazardous landfill waste 
management facility. 
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2.2 Landscape context 

Bumbuna II is located within the districts of Tonkolili and Koinadugu and the infrastructure will be situated within the Rokel River 
basin. The Rokel River is the largest river in Sierra Leone. It originates in the Guinean highlands and flows west, entering the 
Atlantic Ocean via the Rokel estuary, adjacent to Freetown (Figure 2). 

The Bumbuna falls, located below the Bumbuna I dam, naturally divides the Rokel River into an upper section and lower section. 
The upper section, where the Yiben Dam will be located, is often referred to as the Seli River. The landscape consists of mainly 
hilly terrain with a mixture of natural wooded habitats (wooded savannah and gallery forest), farmed areas and fallow land.  

People living in the landscape are largely dependent on rain-fed subsistence agriculture. Other livelihood activities include 
artisanal fishing, mining, hunting and small-scale trading. The largest development project near to Bumbuna II is the Tonkolili iron 
ore mine, south east of the Bumbuna I dam and reservoir. 

Recognising that Bumbuna II has the potential for impacts beyond its footprint, this Strategy uses the term ‘Project area’ 
throughout to refer to a broad zone of influence. The broad zone of influence is within the three traditional Chiefdoms of Diang, 
Kalansogia and Kassungo Chiefdoms. Two Protected Areas, the Bumbuna Conservation Area and Lake Sonfon National Park 
are found within the Bumbuna II’s zone of influence.  

 

 
 

Figure 2: The location of the Bumbuna II Project 
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2.3 Biodiversity management 

Seli Hydropower recognises it is operating in an area of Critical and Natural Habitat, holding biodiversity of both national and 
global importance. It is thus committed not only to complying with national legislation but also to aligning with international best-
practice biodiversity management, such as International Finance Corporation (IFC) Performance Standard 6 (PS6) on 
Biodiversity Conservation and Sustainable Management of Living Natural Resources (IFC 2012). Seli Hydropower aims to have 
an overall positive impact on biodiversity in the Project area. This Biodiversity Strategy outlines Seli Hydropower’s approach to 
achieving this goal, prior to publication of a full Biodiversity Action Plan (BAP) and development of a detailed Project 
Environmental and Social Management and Monitoring Plan (SEMP) (Figure 3).  

This is a draft Strategy, which will be refined and further adapted to take into account further findings from ongoing and planned 
biodiversity, hydrological and social surveys.  

 

 

 
 
Figure 3: Overview of biodiversity documentation  

2.4 Stakeholder engagement 

Management of biodiversity risks will benefit from the advice of diverse stakeholders throughout the development and operation 
of Bumbuna II. The Environmental Protection Agency (EPA) of Sierra Leone and local communities have been, and will continue 
to be, closely consulted on the development of project plans. Seli Hydropower has also engaged a set of experts to help the 
project reach its goals. These include: 

• The Biodiversity Consultancy (TBC), which provides world-leading expertise in biodiversity management; 

• International experts leading Project survey work and input into the design of mitigation measures, such as Dr Rainer 

Sonnenberg of the University of Bonn and Max-Planck Institute (fish), Dr Jessica Ganas-Swaray of the University of 

Wisconsin (chimpanzees), Dr Martin Cheek and Xander van der Burgt of Royal Botanic Gardens (RBG) Kew (plants), 

Dr Murray Walker of the University of Edinburgh (habitat mapping), and Dr Annika Hillers (amphibians); 

• National experts and NGOs directly involved in baseline surveys, such as the Tacugama Chimpanzee Sanctuary.  

As the project develops, Seli Hydropower plans to consult more widely with relevant stakeholders, including national and 
international Non-Governmental Organisations (NGOs), including establishing an independent panel to review key documents 
and assess progress. 

To ensure long-term advice during offset implementation, a Biodiversity Offset Steering Committee will be established. This will 
include representatives from the EPA, local communities, and both national and international biodiversity experts. 
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3. Biodiversity in the project area 
The Project area overall comprises Critical Habitat, and includes many areas of Natural Habitat. It is an area of high national and 
international importance for the conservation of biodiversity, but also one in which biodiversity is poorly known. Commissioned 
surveys have resulted in the description of a new plant species to science, and investigations are underway to ascertain whether 
there might be any unidentified fish species. Pending the results of these studies, Critical Habitat-qualifying biodiversity in the 
area has been categorised into a set of action categories which allow prioritisation of survey, mitigation and monitoring effort 
towards the biodiversity at most risk as a result of the development of Bumbuna II. The most significant potential project impacts, 
based on current knowledge, may be on the Critically Endangered subspecies Western Chimpanzee and a newly-described 
aquatic plant, Sphaerothylax (Ledermanniella) yiben (S. (L.) Yiben). 

Biodiversity surveys started in 2014, and have involved international and national experts in key species groups. Using this data, 
a Critical Habitat Assessment helped Seli Hydropower identify biodiversity of greatest conservation concern in the project area 
(TBC 2017). This ‘priority biodiversity’ comprises 21 species which qualify the area as Critical Habitat; another eight species 
which may do so (pending further information); and an additional species of stakeholder concern (Pygmy Hippopotamus).  

A preliminary screening of the likelihood and consequence of potential impacts on priority biodiversity has enabled Seli 
Hydropower to determine necessary management and monitoring actions (Appendix A1 & A2), focused on the most significant 
potential impacts. Ecosystems were prioritised based on their importance for supporting Critical Habitat-qualifying biodiversity.  

At this stage, gaps in knowledge remain, particularly in relation to the newly-described plant (S. (L.) yiben), other potentially 
undescribed species of fish and species of threatened primate which are not yet confirmed as being present in the project area. 
Surveys and taxonomic studies are currently focused on filling these knowledge gaps, in order to better understand potential 
project impacts and mitigation needs for poorly-known biodiversity. As such, it is anticipated that this prioritisation will be iterative 
and may change in the early stages of Bumbuna II. The full prioritisation will be documented in the Biodiversity Action Plan. 

3.1 Ecosystem Services 

 

People living in the project area are highly dependent on ecosystem services. Seli Hydropower is working closely with SRK 
Consulting, international experts in social management planning, to assess and prioritise ecosystem service values and develop 
mitigation measures that are aligned with community requirements and biodiversity objectives. Seli Hydropower’s biodiversity 
management actions will aim to maintain the supply of priority ecosystem services across the project area and monitoring 
indicators will be selected to track changes to the supply. Seli Hydropower’s social management actions will ensure communities 
can still access priority ecosystem services in order to maintain the same level of benefits from those services.  
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4. Potential impacts on biodiversity 

The greatest potential impact of Bumbuna II on biodiversity is the inundation of riverine and forest habitats by the Yiben reservoir, which would 
result in the loss of the only currently-known location for Sphaerothylax (Ledermanniella) yiben and the loss of habitat for the Critically 
Endangered Western Chimpanzees. Seli Hydropower is conducting field and taxonomic research to better understand these impacts, and is 
considering design alternatives and offset options to ensure net gain overall for these species.  

Bumbuna II-induced in-migration has the potential to raise hunting, fishing and plant collection to unsustainable levels, with the potential for 
severe impacts on a range of priority species. The introduction of invasive species owing to in-migration, or directly owing to Bumbuna II, also 

presents a significant risk to many priority species. These impacts and risks are more straightforward to mitigate. 

Bumbuna II will have a number of direct, indirect and cumulative impacts on biodiversity. Good practice mitigation of these impacts will be put 

in place, prioritised to impacts of greatest significance to biodiversity, i.e. biodiversity in Category A. Table 1Table 1summarises the main 

potential project impacts from the ESHIA (ERM 2016) and highlights those of most significance to biodiversity. Some of these impacts may be 
largely direct (e.g., loss of aquatic habitat) whereas others may be largely indirect (e.g., increased hunting and collecting of wildlife and plants). 

Bumbuna II will also have cumulative impacts as a result of its interactions with others in the area, including Bumbuna I and the Tonkolili mine. 
Seli Hydropower is assessing whether there is potential for additional cumulative impacts downstream of Bumbuna I, given transformative 
downstream impacts of this previous project on aquatic systems.  

Table 1: Main potential biodiversity impacts associated with the Project 

Impact Main project component/activity Significance for biodiversity 

Habitat loss Project footprint/infrastructure (especially Yiben reservoir, but also 

quarries, etc.); resettlement areas; induced in-migration  

Very high significance: loss of sole current known location 

for Sphaerothylax (Ledermanniella) yiben; loss of habitat 

for some Western Chimpanzee 

Habitat degradation Aquatic: changes in flow regime, sedimentation and water quality; 

emergency situations (e.g. spills or leaks) 

Terrestrial: dust and other emissions from Bumbuna II development 

activity; waste disposal; resettlement; induced in-migration 

Potentially high significance for aquatic systems: further 

studies are underway to understand the status and 

distribution of priority fish species and to assess the 

potential cumulative impacts of Bumbuna I and II 

Lower significance terrestrially 

Habitat 

fragmentation 

Dam fragmentation of aquatic systems; development/upgrade of 

roads fragmenting forests 

Medium significance owing to already fragmented habitats 

Overexploitation Increased and unsustainable hunting of fauna, fishing and collecting 

of flora by Project staff/contractors or as a result of Bumbuna IIt-

induced in-migration 

High significance: potential for widespread impacts on 

many priority species (especially fauna) 

Accidental mortality 

and injury of fauna 

Intake of fish to dam turbines; collision of fauna with Bumbuna II or 

contractor vehicles; bird/bat collisions with/electrocutions on 

powerlines 

Lower significance 

Disturbance of 

fauna 

Noise, vibration, light, dust and presence of Bumbuna II staff and 

contractors; resettlement; induced in-migration 

Lower significance 

Introduction of 

invasive species 

and pathogens 

Movement of equipment and personnel; induced in-migration High significance: potential for long-term, persistent risks to 

all fauna and flora 
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5. Mitigation 
 

Bumbuna II aims to have an overall positive impact on biodiversity in the project area. A necessary first step will be to follow the mitigation 
hierarchy, by avoiding and minimising impacts wherever possible, and restoring biodiversity after temporary impacts (Figure 4). Where 
significant unavoidable residual impacts remain, Seli Hydropower will develop offset measures. To most effectively manage biodiversity risks, 
Seli Hydropower will focus mitigation and offset efforts on Critical Habitat-qualifying biodiversity for which it is most likely to have significant 
impacts, as summarised in Figure 5 and Table 2. Particular attention will be given to the impacts of most potential significance, on Western 
Chimpanzee and Sphaerothylax (Ledermanniella) yiben. High focus will also be put on management of project-induced in-migration and 
understanding and minimisation of downstream impacts on aquatic systems. 

 
Figure 4: The mitigation hierarchy  

5.1 Main mitigation measures 

A set of more specific mitigation actions will be put in place, based on the ESHIA (ERM 2016), in addition to the main mitigation actions 
highlighted here. Notably, these will include measures to reduce direct mortality from collisions of birds and bats with powerlines and from 
intake of fish into dam turbines.  

 
 
Figure 5: Overview of Bumbuna II’s priority biodiversity, main potential impacts and main mitigation measures
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Table 2: Summary Description of the Main Mitigation Measures 

Main mitigation 

measure 

Description 

Codes of conduct 

for staff and 

contractors 

The Project Social and Environmental Management Plan will lay out specific requirements for behaviour of staff and 

contractors. These will include a ban on hunting, fishing, and collection of plants, and strict biosecurity controls. More specific 

policies will be put in place to limit accidental mortality, injury, and disturbance, by restricting the locations in which staff and 

contractors are permitted (away, where possible, from areas of high biodiversity value); the location, timing and intensity of 

disturbance (from noise, light, etc.); and the speed of vehicles. An induction programme will include biodiversity-specific 

training, and company policies and contractor agreements will have meaningful penalties for violations of these policies. 

In-migration 

management plan 

Bumbuna II has the potential to induce significant economic in-migration. If uncontrolled, this may result in severe and diverse 

indirect impacts, including: overexploitation and disturbance of animals, fish and plants; spread of invasive species; and 

habitat loss, degradation and fragmentation. Impacts can be expected to both terrestrial areas (e.g., loss of forest for 

settlements and agriculture) and freshwater areas (e.g., degradation owing to pollution). Seli Hydropower will work closely 

with Government authorities to establish an effective in-migration management plan. This will include an early campaign to 

communicate that non-local staff and contractors will not be hired, other than at project offices outside the Project area  

Micro-siting of 

infrastructure 

Limited large-scale avoidance options are available Seli Hydropower (although see Section 5.2), owing to its reliance on 

hydrological capacity in a limited number of locations. Nonetheless, detailed habitat maps are being made to ensure that 

supporting infrastructure (notably roads, powerlines, workers’ camps, quarries, and landfill) can avoid areas of high 

biodiversity value – those supporting priority biodiversity – to the greatest extent possible. 

Resettlement away 

from areas of high 

biodiversity value 

Inundation of the Yiben Reservoir will necessitate local resettlement of some communities, within their current Chiefdoms. To 

the greatest extent possible, this will be planned to avoid areas of high biodiversity value – supported by detailed habitat 

maps currently being developed. Impacts from resettled communities will also be reduced via investigation and development 

of alternative livelihood options. 

Rehabilitation and 

restoration 

As soon as possible during the operational phase of Bumbuna II, good-practice rehabilitation and restoration will be 

implemented in all areas temporarily disturbed during construction. Dependent on outcomes of research into Sphaerothylax 

(Ledermanniella) yiben (Section 5.4), this work may extend to specific translocation trials for this species.  

Controls to ensure 

minimum flow rates 

and water quality 

Environmental flows relevant to priority freshwater species, and to those of importance to local communities, will be 

maintained at all times during construction and operation in the areas between the Yiben Dam and Bumbuna I reservoir, and 

between the Bumbuna I Dam and new powerhouse. Measures will be put in place to monitor and control these flow rates, 

alongside similar controls to ensure water quality and sediment transport stay within safe ecological boundaries relevant to 

priority biodiversity. Appropriate environmental flows, and other hydrological and water quality boundaries, will be determined 

through a specialised field study in 2017-8. This study will consider the extent to which downstream aquatic systems have 

already been modified by the Bumbuna I dam, and the cumulative impacts that will result from Bumbuna II. 

5.2 Alternative analysis and high level design options 

As well as the Yiben Dam on the Seli River, a dam was considered that would create a reservoir on the Mawoloko River to the west. This 
option was rejected at an early stage owing to the larger reservoir that would be created and likelihood of higher social and environmental 
impacts. Surveys to date of the smaller, chosen location (the Yiben reservoir option), indicate a high risk to some species, in particular to 
Sphaerothylax (Ledermanniella) yiben. Seli Hydropower’s strategy to address this risk is summarised in Section 5.4 and described in more 
detail in a separate paper. 

5.3 Specific mitigation for Western Chimpanzee  

The Western Chimpanzee (Pan troglodytes verus) is a Critically Endangered and iconic sub-species of great ape known to inhabit the 
landscape around the Yiben and Bumbuna phase I inundation areas. The most significant risk to the species from Bumbuna II will come from 
relocation of human communities from the inundation area. This may result in the conversion of existing chimpanzee habitat into farmland. 
There will also be losses of chimpanzee habitat from the inundation area itself. Seli Hydropower has prioritized research to understand the 
species distribution and identify important areas of Natural Habitat important for chimpanzees across the Bumbuna II landscape, in order to 
support the development of mitigation measures, in particular avoidance. Residual impacts are predicted and offset measures will be 
implemented to achieve a net gain.  
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Residual impacts to Chimpanzees were identified from Bumbuna I. The Bumbuna Conservation area (BCA) and the Loma Mountains Forest 
Reserve were identified as offset sites for Phase I. Offset activities successfully created the BCA and upgraded the Loma reserve to a 
National Park. However, limited biodiversity gains were achieved owing to the inadequate financial and management arrangements for these 
offsets, combined with the Ebola outbreak. Seli Hydropower is assessing whether Loma Mountains is a suitable site to meet Bumbuna II’s 
offset requirements. If suitable, Seli Hydropower will build on lessons learnt from Phase I to develop and implement management plans and a 
sustainable financing mechanism in collaboration with Chimpanzee specialists and authorities. 

The actions planned to understand and address the risks to this species are: 

a) Undertake surveys to map species distribution and status: Dr Ganas-Swaray is leading wet and dry season surveys to confirm 
the current status of the species, (population estimates and number of Chimpanzee communities), and its distribution across 
the Bumbuna II landscape; 

b) Develop habitat maps and identify priority Chimpanzee areas: Habitat mapping work, led by Dr Collins, is under development. It 
will be used to support the identification of areas and corridors important to the long term survival of Chimpanzee populations 
within the Bumbuna II landscape; 

c) Identify mitigation measures: Social and biodiversity teams will work together to identify actions to avoid relocating villages to 
areas of priority chimpanzee habitat. Where avoidance is not possible, measures to minimise impacts and/or restore degraded 
habitat will be sought; 

d) Undertake offset pre-feasibility studies: Preliminary estimates of residual impacts will be developed to inform offset 
requirements for Chimpanzees (and other priority species and habitats). Potential offset sites will be screened based on 
ecological equivalence criteria and a pre-feasibility study of the preferred site will be undertaken to inform offset management 
planning and to inform a detailed feasibility study. The Loma Mountains is currently considered as a potential site but other 
options will be evaluated once preliminary residual impact estimates are available. 

5.4 Specific mitigation for Sphaerothylax (Ledermanniella) yiben 

Initially, the new aquatic species was thought to be from the Ledermanniella genus. However, the Kew Royal Botanical Gardens (RBG) 
international expert in this field has now confirmed that the aquatic species that has been identified in the Yiben inundation area is from the 
genus Sphaerothylax. Species from this genus are relatively wide-ranging (though patchily distributed); the reclassification thus greatly 
increases the likelihood of finding the species in further locations in either Sierra Leone or other countries. 

Whilst fieldwork is ongoing to locate further populations (net gain action 1), other actions will focus on trials to translocate, propagate and plant 
out individuals (net gain actions 2 to 4), to ensure that in a ‘worst-case’ scenario (i.e. no new populations are found prior to impacts), the 
species will remain viable in the wild. 

The schedule for implementing the net gain strategy is presented in Figure 6. Orange flags have been identified to highlight potentially 
significant risks if the outcomes of the actions are not achieved. If orange flags are raised, Seli Hydropower will review why there is an orange 
flag, to assess if alternative or extension actions are possible or viable.  

 

 

Figure 6: Overview of the approach to achieve a net gain for S. (L.) yiben 
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6. Offsets 
 

Seli Hydropower aims to achieve a net gain for Critical Habitat qualifying biodiversity and no net loss for natural habitat. In spite of mitigation 
measures, residual impacts are predicted to priority habitats and a sub-set of priority species. Offset measures will therefore be developed to 
generate biodiversity gains for priority biodiversity with significant residual impacts.  

The development of offset measures will follow best practice (e.g. BBOP 2012) to ensure these are ecologically equivalent, additional to 
existing conservation activities, and long-lasting. Establishing a robust offset governance, management and funding mechanism is key to 
generating and maintaining offset gains. Offset cost estimates will be included into financial forecasts to ensure appropriate funding is 
available for long-term offset actions.   

6.1 Residual impacts and Offset requirements 

Preliminary estimates of residual impacts will be made in the project Biodiversity Action Plan. Where appropriate, habitat will be used as a 
proxy to estimate impacts for wider biodiversity values, including priority species. Where possible, residual impacts will be quantified to highest 
priority biodiversity, such as Western Chimpanzee.   

Significant residual impacts are likely to exist for action category A biodiversity (Appendix A2) including Western Chimpanzee, Sphaerothylax 
(Ledermanniella) yiben, and priority habitats (gallery forest, hill slope forest and freshwater habitat). Significant impacts might possibly also 
exist for categories B and C. Seli Hydropower will apply a precautionary approach to categories B and C and assume offset measures are 
required for these features until targeted surveys, research or impact monitoring proves otherwise ( 

Table 3). 

Table 3: Preliminary assessment of offset needs by biodiversity action category 

Action Category 

Mitigation hierarchy  
Significant residual impact? 

 
Gain mechanism 

Avoidance / 
Minimization 

Restoration 

A: High priority for mitigation ✓ ✓ ✓ 
Offset measures and 

ACAs 

B: High priority for surveys and research To be determined following targeted surveys 

C: Habitat, and where appropriate, 
species mitigation measures 

✓ X ? Offset measures 

D: Habitat mitigation measures n/a n/a n/a n/a 

E: Remain aware or lower priority for 
research 

✓ X X X 

6.2 Site selection and offset planning 

Potential offset sites are being short-listed based on whether the site can meet offset requirements, i.e. priority biodiversity with residual 
impacts is present in sufficient quantities to achieve necessary gains to balance Bumbuna II impacts. Prioritisation of potential offset sites will 
be based on a desktop evaluation of social, political and technical criteria, before more in-depth field studies are undertaken at the preferred 
offset site(s).  

The Bumbuna Conservation area (BCA) and the Loma Mountains Forest Reserve were identified as offset sites for Bumbuna Phase I. Offset 
activities successfully created the BCA and upgraded the Loma reserve to a National Park. However, limited biodiversity gains were achieved 
owing to inadequate management and financial arrangements combined with the Ebola outbreak. Seli Hydropower will work to establish 
whether Loma Mountains is a suitable site to meet Bumbuna II offset requirements. If suitable, Seli Hydropower will build on lessons learnt 
from Phase I to establish and implement management plans and a sustainable financing mechanism in collaboration with chimpanzee 
specialists and authorities.  

Preliminary assessment of the Loma Mountains indicates that current management and investment is very limited, and so there is substantial 
opportunity for additional offset gains through implementation of conservation measures that would avert ongoing threats. Active or passive 
restoration may also be of value in restoring key habitats. An offset feasibility study in the Biodiversity Action Plan will assess options further, 
but Seli Hydropower anticipates that a non-sinking endowment fund in the order of $25-30 million might be necessary to implement offsets at 
a suitable scale to address residual impacts on biodiversity into the long-term.  



Biodiversity Strategy for the Bumbuna II Hydropower Project, Sierra Leone 

Page 13 of 19 January 2018 

'Additional conservation actions' (ACAs) are positive contributions to the conservation of biodiversity that are not readily quantifiable. These 
may include the generation of new information relevant to the effective management of a threatened species, scientific research and 
environmental education. Information already gathered is contributing to improved understanding of priority species status and distribution and 
Seli Hydropower will continue to identify opportunities for further research and supportive measures for conservation. Seli Hydropower has 
also prioritised the inclusion of local institutions alongside international experts in field surveys, in order to build much-needed in-country 
biodiversity capacity.
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7. Monitoring, evaluation and adaptive management 
 

The Monitoring and Evaluation framework will be designed to enable determination of the actual scale of impacts, the success of mitigation, 
and the gains from offsets. This will allow adaptive management of mitigation and offset actions in order to achieve an overall net gain or no 
net loss. Seli Hydropower will adopt a commonly-used framework for monitoring the effectiveness of biodiversity management known as the 
“Pressure-State-Response” framework. This framework identifies indicators to track three aspects of biodiversity management:  

1. The threats to biodiversity (monitored by Pressure indicators); 

2. Mitigation measures to minimise those pressures (monitored by Response indicators or Key Performance Indicators (KPIs));  

3. The overall status of the priority biodiversity feature (monitored by State indicators).  

Applying the same indicators and methods to monitor pressures on, and the status of, biodiversity at Bumbuna II where impacts occur 
(losses) and the site where offsets occur (gains) will enable demonstration that equivalent gains have been achieved, and that Bumbuna II 
has achieved an overall net gain for priority biodiversity (Figure 7). Where appropriate, Seli Hydropower will use habitat as a proxy or 
surrogate to understand losses and gains for wider biodiversity values, including priority species. For key indicators, Seli Hydropower will 
establish monitoring thresholds, beyond which there is decreased confidence that Bumbuna II will be on track to achieve net gain/no net loss. 
If these thresholds are crossed, Seli Hydropower will trigger an adaptive management review and appropriate response.  

 

 
 

Figure 7: The Monitoring and Evaluation Framework 
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Appendix A1 & A2 – Risk based approach to biodiversity 
prioritisation  
 
 
Appendix A4: Overview of future management actions based on the risk evaluation (see  
Appendix A5 for a full list of biodiversity within each action category) 
 

 Likelihood of impact 

Almost certain Likely Possible Unlikely Rare 

Consequence of 
impact 

Critical      

Major      

Moderate      

Low      

Negligible      

High priority for mitigation (A) or high 
priority for research and/or surveys (B) 

Habitat mitigation 
measures (D) 

Habitat and, where appropriate, 
species mitigation measures (C) 

Remain aware or 
lower priority for 
research (E)  
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Appendix A5: Priority biodiversity by action category. Tier 1 Critical Habitat-qualifying species are shown in bold 
 

Action category Group Biodiversity Project approach and goal 

A High priority for mitigation  

Mammals Western Chimpanzee Pan troglodytes verus Highest priority for both species-

specific and habitat-focused 

mitigation and offset actions in 

order to achieve net gain 

Terrestrial plants Sphaerothylax (Ledermanniella) yiben 

Natural Habitats Galley forest, hill slope forest and freshwater habitats 

B 
High priority for surveys and 

research 

Mammals 
Diana Monkey Cercopithecus diana, Western Black-and-White Colobus Colobus polykomos, 

and Western Red Colobus Piliocolobus badius, Pygmy Hippopotamus Choeropsis liberiensis  

Determine status in project area 

(through surveys for primates or 

taxonomic studies for fish and 

amphibians), and assess 

potential Bumbuna II impacts, in 

order to allocate to categories A, 

C, D, or E. 

Amphibians Ptychadena sp. 1 and Ptychadena sp. 2 

Freshwater fish 
Archiaphyosemion cf. guineense, Epiplatys sp., Epiplatys sp. aff. njalaensis, 

Scriptaphyosemion cf. chaytori, Scriptaphyosemion wieseae and Enteromius cf. trispilos 

Natural Habitats Inselbergs 

C 

Habitat and, where 

appropriate, species 

mitigation measures 

Mammals Ziama Horseshoe Bat Rhinolophus ziama Non-significant impacts 

anticipated. Implement good-

practice, tailored mitigation. Use 

habitat or, where necessary, 

species-specific monitoring to 

check scale of impact. Elevate to 

Category A if monitoring 

suggests significant impacts 

likely. 

Birds White-backed Vulture Gyps africanus and Hooded Vulture Necrosyrtes monachus 

Reptiles Slender-snouted Crocodile Mecistops cataphractus 

Amphibian Freetown Long-fingered Frog Arthroleptis aureoli 

Freshwater fish Marcusenius meronai, Rhexipanchax kabae, Raiamas scarciensis and Synodontis tourei 

Plants Ledermanniella aloides and Vepris felicis 

http://www.iucnredlist.org/details/10032/0
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Natural Habitats Woodland1 

Protected Areas & 

Internationally-

Recognised Areas 

Bumbuna Conservation Area 

Lake Sonfon and environs Important Bird Area (partially a National Park) 

D Habitat mitigation measures No features have been allocated to this category  

E 
Remain aware or lower 

priority for research 

Freshwater fish Enteromius liberiensis, Epiplatys lokoensis and Chiloglanis sp. aff. occidentalis No significant impacts likely. 

Implement good-practice 

mitigation at a broad level. Use 

habitat monitoring as a proxy to 

check scale of impact. Elevate to 

categories A or C if necessary. 

Natural Habitats 
Grassland and wooded grassland, seasonally wet grassland, inland valley swamp/freshwater 

swamp and the river channel community 

Amphibians Cameroon Grassland Frog Ptychadena retropunctata 

Dragonflies Yellow-fronted Threadtail Elattoneura dorsalis 

Protected areas Farangbaia Forest Reserve 

 

                                                           

 

 

 

1 Note: RBG Kew assessed Woodland, wooded grassland and grassland as one Natural Habitat type, from a broader biodiversity perspective, woodlands and wooded grassland (or wooded savannah) are 

known to be used by Chimpanzees and potentially by Black-and-white Colobus and are therefore separated for further management actions) 


