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EXECUTIVE SUMMARY
This affirmative investigation (AI) report presents information gathered and recommendations for
African Development Bank (AfDB) and World Bank’s technical assistance to the Democratic
Republic of the Congo (DRC), for the Inga 3-Basse Chute (BC) project. The intent and anticipated
outcomes of the technical assistance are summarized in the table below (Table 1).
The World Bank has approved a technical assistance as of March 2014 to contribute to the
development of the Inga 3-BC Hydropower Project (also known as Phase A of Grand Inga), which
would “kick start future development of Grand Inga under a phased approach matching the
evolution of the regional demand” (World Bank, 2014a; World Bank, 2012b). Phase A (also referred
to as Component A) of the proposed World Bank technical assistanceis aimed at creating the
“framework for a sound and sustainable development of Inga 3 and of the subsequent stages of the
scheme up to the full Grand Inga” (World Bank, 2012b).
Table 1: Technical Assistance intent and anticipated outcomes of technical assistance

Intent of the Technical Assistance TA
• Contribute to the development of the
Inga 3-BC Hydropower Project (also
known as Phase A of Grand Inga) by
financing technical assistance to support
the development of Grand Inga under a
phased approach matching the evolution
of regional demand.

Anticipated Outcomes of Technical Assistance
• Develop an operational Inga site development
structure (licensing authority)
• Develop comprehensive plans for the
implementation of the Inga 3-BC project and
associated transmission network
• Select a private developer-investor for Inga 3BC and develop a financing plan

The technical assistance, which extends through June 30, 2019 (World Bank, 2014b), will provide
technical support in two phases: 1) the support and development of Inga 3-BC and 2) the promotion
of mid-sized hydropower operations and carbon financing in the DRC. The technical assistance
terms include (World Bank, 2012b):
•
•
•
•
•
•

Strategic advice and institutional support to the Government of DRC;
Complementary technical, economic, social, and environmental studies for Inga 3-BC power
plant, dam and canal, and associated transmission lines in DRC and Southern African Power
Pool (SAPP) countries;
Capacity building, communication, and institutional development support;
Analysis of the institutional, regulatory, and legal framework for the development of midsize
hydro projects;
Prefeasibility studies of selected mid-size hydropower projects; and
Carbon finance studies for mid-size hydropower projects.

The World Bank is expected to commit US$73 million for technical assistance and the total project
cost is estimated at US$106 million (World Bank, 2013b). The African Development Bank funded
the remaining portion of the technical assistance. Based on the World Bank Integrated Safeguards
Data Sheet (ISDS), the following World Bank safeguards are triggered by this project:
•
•
•
•
•

Environmental Impact Assessment
Natural Habitats
Involuntary Resettlement
Safety of Dams
Projects on International Waterways

USAID offers this report to support the development of the Environmental and Social Impact
Assessment (ESIA) in order to mitigate social and environmental risks and improve project design.
This report should serve as a timely and constructive contribution to discussions of this noteworthy
project and an affirmation of USAID’s commitment to meeting internal standards and standards set
for the World Bank.
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This AI is focused on Phase A, Inga 3-BC.

PROJECT PURPOSE, NEED, AND DEVELOPMENT OBJECTIVES
As stated in the concept-stage project information document (PID), the proposed project
development objective (PDO) is to contribute to the cost-effective development of Inga 3-BC under
balanced public-private partnerships (World Bank, 2012c). This will be achieved through:
•
•
•

Strategic advice and technical assistance to the Government of DRC;
Key complementary studies (including feasibility studies and safeguards assessments); and
Capacity building and institutional development.

The proposed project outcome indicators are:
•
•
•

Develop an operational Inga 3-BC site development structure (licensing authority);
Develop comprehensive plans for the implementation of the Inga 3-BC project and
associated transmission network; and
Select a private developer-investor for Inga 3-BC and develop a financing plan.

Although the proposed project has a strong regional dimension, as stated in the concept-stage PID,
the project will produce domestic benefits for the DRC, including:
•
•

•
•

•

The establishment of a dedicated entity to handle the development of the Inga 3-BC site
with proper and transparent governance that will reassure private developers and investors
and pave the way for future development.
The provision of roughly 1,300 MW of reliable power to mines and household consumers in
the Katanga Province (PK) as well as to transmission and distribution networks within DRC
and 1,000 MW to households and small businesses throughout the Kinshasa area via Société
Nationale d'Électricité (SNEL), the national electricity utility (World Bank, 2014c).
Approximately 10 percent of the DRC population has access to electricity, significantly less
than the average access rate of 31 percent for sub-Saharan countries.
The power provided to household consumers in PK, discussed above, will reduce the need
for thermal self-generation, reducing CO2 emissions by as much as 41 million tons and
contributing to climate change mitigation efforts (World Bank, 2014c).
Energy exports are an important and reliable source of revenue for SNEL and will help
foster the development of small- and medium-size businesses. Full development of DRC’s
hydropower potential at Inga 3-BC would guarantee the country a more stable and
significant stream of income than the exports of physical resources, with significant impacts
on the country’s overall macroeconomic situation. Inga 3-BC development plans include the
transmission of 2,500 MW to South Africa, over half of the projected output (World Bank,
2014c).
Improved institutional capacity, a result of the technical assistance given in the development
of Inga 3-BC, will be instrumental in attracting private investments for the further
development of the site and other private or public and private projects in DRC.

Table 2: Overview of hydropower development on the lower Congo River

Dam
Inga 1

Status
Completed 1972; undergoing
rehab 2002 to 2015 (estimate)

Power Potential
351 MW*

Inga 2

Completed 1982; undergoing
rehab 2002 to 2015 (estimate)

1,424 MW*

Inga 3-BC

Proposed as the subject of this
analysis

4,800 MW

Grand Inga

Long-term potential

40,000 MW
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Location
Diversion canal
downstream of Grand Inga
diversion
Bundi Valley with diversion
upstream of Inga 1 and 2
diversion
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*Inga 1 and 2 are operating at a combined capacity of 900 MW according to a March 2014 World Bank report
(World Bank, 2014c).

USAID completed this AI in fulfillment of Section 1303(a)(3) of the International Financial Institutions
Act (IFIA), which requires an examination of assistance proposals that are particularly likely to have
substantial adverse impacts. The AI, to the extent possible, concentrates on topics identified in
Section 1303(a)(2 and 3) of the IFIA, namely the economic viability of the project and the potential
adverse impacts on the environment, natural resources, public health, and indigenous peoples.

STATUS OF ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
The DRC Ministry of Water Resources and Electricity released the draft Terms of Reference (TOR)
for the Inga 3-BC ESIA in June 2013. 1 The Government of DRC is undertaking a series of
consultations as part of this process. The World Bank is reported to be following the public
consultations closely and building government capacity as the process continues.
The TOR for Inga 3-BC covers the general context and description of the project. The tasks
described in Section VI (Scope of the Mission of the Consultant) of the TOR include the following:
A. Describe the Inga 3-BC project and include plans and maps.
B. Conduct a review of policy, legal, and institutional frameworks. Identify gaps in the
frameworks and make recommendations to fill in the gaps in the context of the project.
C. Examine the conventions and protocols to which the DRC is a signatory to determine if they
are relevant to the project.
D. Define and justify the study area of the project for the evaluation of environmental and social
impacts.
E. Describe the physical, biological, and human components of the study area. The analysis
should provide an understanding of the interrelationships between the environmental and
social components and their importance to the local population.
F. Present and analyse the alternatives to the proposed project, including the option “without
project”, and select an alternative on the basis of technical, economic, environmental, and
social criteria. For the alternative selected, identify and assess the importance of the
potential direct and indirect environmental and social impacts.
G. Study the phenomenon of sedimentation at the mouth of the river and propose mitigation
measures.
H. Determine all fishery resources (including species), fauna, and flora threatened by the
construction, and identify mitigation measures.
I. List and evaluate the impacts of the project on the cultural resources in the study area.
J. Identify and assess the cumulative impacts of past present and reasonably foreseeable actions
from the project and its associated facilities in the area of influence over the life of the
project.
K. Conduct consultations with stakeholders to seek their views and concerns. The
consultations must be done during the preparation of the report as well as after the report
to collect feedback from stakeholders on the mitigation and enhancement measures.
L. Prepare the report of the Study of Environmental and Social Impact (SEIT or ESIA) in
accordance with typical content presented in this document.
M. Prepare an Environmental and Social Management Plan to:
1. Define the appropriate mitigation measures;
At the same time a draft TOR was released for transmission line activities (i.e., an associated facility).
Subsequent to this field visit, the bank released a series of TORs ranging from April 2014 to April 2014 and the
scope of those TORs ranged from environmental and social impact assessments to bathymetric studies to
technical assistance for the management of the development of Inga 3 BC. The TOR for ESIA supersedes the
TOR for bathymetric studies which puts the ESIA development well in advance of a crucial piece of baseline
data-environmental flows.

1
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2. Determine mitigation measures for cumulative and/or induced impacts;
3. Include a monitoring program, identifying indicators, institutional responsibilities, and
associated costs;
4. Identify institutional responsibilities and assess the capacity to implement proposed
mitigation measures and make appropriate recommendations, including training and
associated costs;
5. Incorporate an environmental risk management plan, including an analysis of the risk
of an accident, identification of appropriate security measures, and development of
an emergency plan; and
6. Establish an implementation timetable.
The recommendations made in the subsequent sections of this AI seek to complement the scope of
the ESIA.
At the time of this writing, a formal ESIA has not yet been completed for Inga 3-BC although a
preliminary assessment was done for the AfDB. This report intends to improve knowledge about the
Inga 3-BC project and articulate whether and how adverse impacts may affect development
outcomes. This information serves as the basis for USAID recommendations intended to strengthen
the ESIA and the project design. By strengthening the ESIA and project design processes, USAID
anticipates that environmental and social impacts can be minimized and the project’s likelihood of
success can be improved.

SUMMARY OF KEY ISSUES AND RECOMMENDATIONS
Baseline Data
Baseline data are not available to evaluate the direct or cumulative effects of Inga 3-BC in the ESIA.
Inga 1 and 2 dams were constructed without an ESIA, therefore there is no baseline data to be
gathered from those projects and substantial data collection is necessary to establish a baseline.
Economic Effects
The economic development opportunity for Inga 3-BC of Grand Inga is substantial. The additional
power generated by the operation has the potential to save the region US$1.1 billion annually,
reducing the long-term marginal cost of energy by 5 percent (World Bank, 2012a). Economic growth
is expected as a result of increased access to electricity. Development could boost national economy
by providing reliable and less expensive power to private industries; for example, growth of the
infrastructure and communication technologies sectors as a result of hydropower projects is
estimated to increase GDP in the region by 1 percent. Beyond construction, permanent jobs will be
created for operation of the hydroelectric plant and investments in the sector could be regenerated
in as little as a year with as much as a 167 percent return on investment. Additional returns could be
generated from reduced frequency of power outages, increased revenue from the energy sector, and
more active involvement in interregional trade and cooperation (Durand, 2012; Fall, 2010; Reuters,
2009b; World Bank, 2012a).
Further, the shift from conventional energy sources to renewable energies would reduce regional
carbon emissions by a significant 41 million tons annually, displacing climate change mitigation costs.
For the Katanga region alone, each GWh of heavy fuel oil displaced by renewable hydropower
would eliminate 672.7 tons of CO2 emissions, an additional annual benefit worth roughly US$20
million (World Bank, 2012a).
The cost estimates for the investment needed to yield these benefits range from US$6 billion
(generation facility alone) to US$12 billion (including transmission lines). The cost and benefit figures
do not reflect the net economic effects of changes in ecosystem services (including CO2 emissions
avoidance from renewable energy generation and other services described in Environmental
section)—defined as the benefits humans receive from the natural environment—from the project.
As a result, the economic rate of return for the project also varies and is further limited by
uncertainty over possible revenue (i.e., negotiated $/kWh rates), collections, and delays to project
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implementation. Proper implementation of ESIA protocol, however, can reduce these adverse effects
and maximize economic gains from hydropower expansion (Ansar, Flyvbjerg, Budzier, & Lunn, 2014)
⇒ Recommendation 1. Quantify economic gains from Inga 3-BC, including the net economic
effects of changes in ecosystem services (e.g., fisheries production and CO2 emissions
avoidance from renewable energy generation).
Environmental
Since there are potential significant impacts on natural resources, field data will be needed for
terrestrial, aquatic, and hydrologic assessments. For example, four mammal species listed in the
International Union for Conservation of Nature (IUCN) Red List have been identified in the
proposed dam’s zone of influence and downstream. The World Wildlife Fund (WWF) suggests that
the Lower Congo Rapids ecosystem is of the highest conservation importance because of
exceptional species richness for fisheries (129 species) and high endemism (34 out of 129 species or
26 percent). Furthermore, to sustain the aquatic ecosystem (riparian and offshore), environmental
flows–the quantity, timing, and quality of water flows required to sustain freshwater and estuarine
ecosystems and the human livelihoods and well-being that depend on these ecosystems
(International WaterCentre, 2007)–must be understood and maintained within naturally occurring
ranges of variation. The naturally variable pattern of flow determines local species composition,
ecosystems, and their associated ecosystem services. Maintaining a minimum low flow is insufficient
and any seasonal variations must be sustained to avoid losses in river and coastal fisheries.
Furthermore, baseline data should be collected for use in determining if the project will be net
positive for mitigating climate change.
⇒ Recommendation 2. Prior to the implementation of Inga 3-BC, collect, in a manner and
timeframe to ensure useful consideration during decision-making, environmental baseline
data for the ESIA on:
o Biodiversity, habitats, habitat connectivity, hydrology, water quality, channel morphology,
sediment and freshwater plume, mangroves, and external stressors.
o Comprehensive environmental flow requirements.
o Greenhouse gas (GHG) emissions sources and sinks.
(Note: To achieve this data collection and capture seasonal variation, the timeline for the ESIA
should be extended to cover all seasons.)
Social
While resettlement for Inga 3-BC may be limited, it is estimated that 7,000 to10,000 people will
need to resettle for Grand Inga (IDA, 2014). Historically, resettlement is challenging. Transparency
and information sharing need to be improved through meaningful and early participation and
communication, which can only be achieved with an adequate understanding of baseline social
conditions. Furthermore, public health assessments need to be conducted to ensure that diet and
quality of life are improved.
⇒ Recommendation 3. Collect additional demographic and social data for the Inga 3-BC
ESIA to support an evaluation of impacts on public health and communities, including
household-level economies and livelihoods.
Government Capacity and Public Participation
Effective governance is a necessary precursor to ensure the economic viability of the project and the
sustainable management of the Congo River and its associated watershed—the natural capital
resource that the Inga 3-BC dam depends on. Therefore, USAID supports the World Bank and
AfDB’s focus on improving governance in the DRC and within SNEL, particularly through technical
assistance to improve low rates of revenue collection. Historic collection rates of revenue by SNEL
have been poor, though improving in recent years. Despite this progress, SNEL collects payments
for only one-half of the electricity that it produces. Collection rates from government entities and
state-owned enterprises remain very low at 8 percent and 37 percent, respectively.
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Public participation laws need to be prioritized to ensure that project-affected peoples are
meaningfully consulted and that potential project benefits are maximized. Technical assistance,
including legal advice, should be provided to project-affected communities through local
organizations to ensure their meaningful participation. Specific and detailed arrangements, legal
agreements, and technical support for managing Inga 3-BC may improve SNEL capacity.
Technical assistance might also evaluate the need for, and benefits of, strengthening and broadening
the scope of International Commission of Congo-Oubangui-Sangha (CICOS) river basin management
authority or establishing a new Congo Basin watershed management authority to ensure that
ecosystem services from the Congo are retained as development occurs, including the development
of Inga 3-BC and Grand Inga. Technical assistance may also, based on the results of the evaluation,
support this authority’s establishment.
⇒ Recommendation 4. Expand governance capacity building, including to CICOS (or a new
authority), support public participation, and direct support to project-affected communities.
CICOS would need to hire appropriate staff or consultants to perform these duties.
Cumulative Impacts
USAID's evaluation and incorporation of cumulative impacts is based on the Council on
Environmental Quality (CEQ) regulation definition and guidance, "the impact on the environment
which results from the incremental impact of the action when added to other past, present, and
reasonably foreseeable future actions… [and] can result from individually minor but collectively
significant actions taking place over a period of time." 2 The World Bank defines cumulative impacts
as “the 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” (World Bank, 2012). The World Bank refers
borrowers to the IFC “Good practice handbook : cumulative impact assessment and management guidance for the private sector in emerging markets.” Additionally, each Multilateral Development Bank
(MDB) may have a slightly different approach to performing cumulative impact assessment. These
variations may include the approach to defining the spatial and temporal boundaries for the
cumulative impact assessment.
While ESIAs identify the direct effects of a project on baseline values of environmental and social
factors, a cumulative impact assessment (CIA) is particularly useful in determining how separate
projects or project phases might generate synergistic effects not identified by a traditional ESIA
(International Finance Cooperation, 2013). For example, electricity from Inga 3-BC is intended to
support the mining industries in both Katanga region (DRC) and South Africa. Therefore, in addition
to assessing the impacts of hydropower plants, the CIA should also look at the environmental and
social impacts of the increased/expansion of mining and associated activities as a result of increased
electricity to these industries (International Finance Corporation, 2013). This analysis of indirect
threats and impacts from expanded industry has been used successfully in previous hydropower
projects (Stenhouse & Bojö, 2010), and omission of these factors can lead to depletion of natural
resources and disruption of local communities (Fearnside, 2014).
Inga 3-BC is the first in a series of hydropower plants that will form Grand Inga. USAID believes
cumulative impacts of future hydropower projects on the Congo river and its tributaries should be
assessed while keeping in mind uncertainty associated with the planning for those future facilities.
USAID recognizes World Bank’s position that “…the economic rationale for selecting Inga 3 does
not rely on the potential development of subsequent phases of Grand Inga” and that a “detailed
study is not required at this stage of the potential impacts of the full Grand Inga development,
because full development is not necessary to justify Inga 3-BC.” Parties, however, should commit to
afull assessment of any potential additional construction beyond Inga 3-BC at the earliest stages of

2

40 CFR 1508.7
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project plans as “more severe impacts are anticipated in subsequent phases of Grand Inga
development” (World Bank, 2012b).
⇒ Recommendation 5. Evaluate cumulative impacts of Inga 3-BC and impacts of associated
facilities (i.e., associated transmission lines, road and bridge rehabilitation etc.) in the ESIA.
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1. PURPOSE AND SCOPE OF AFFIRMATIVE
INVESTIGATION
The IFIA, Title XIII, Section 1303(a)(1), requires USAID to review multilateral development bank
(MDB) project proposals for environmental impacts and to determine whether the proposals will
contribute to sustainable development.
Section 1303(a)(3) of the IFIA requires that assistance proposals that are particularly likely to have
substantial adverse impacts undergo an AI of such impacts. USAID/E3 leads the investigation in
consultation with the Secretary of the Treasury, the Secretary of State, and other relevant federal
agencies.
The purpose of this report is to:
•
•
•
•

Identify the potential issues of the Inga 3-BC project and to the extent possible their
potential impacts based on available literature and stakeholder input.
Assess identified risks against potential benefits of the Inga 3-BC project to maximize
positive impacts and minimize negative impacts.
Recommend means for addressing potentially significant impacts, including mitigation
measures or project alternatives if possible.
Convey this information to the general public and other interested parties.

The AI, to the extent possible, concentrates on topics identified in Section 1303(a)(2 and 3) of the
IFIA, namely the economic viability of the project and the potential adverse impacts on the
environment, natural resources, public health, and indigenous peoples.
This report was developed by USAID, including USAID experts in the field of Policy, Environmental
Impact Assessment, Economics, Development and Hydropower, and was done in consultation with
the Departments of Treasury and State. This report reflects the contributions from those experts
and Departments.

1.1 ANTICIPATED OUTCOME
At the time of the AI, a formal ESIA had not yet been completed for Inga 3-BC although a
preliminary assessment was done for AfDB. Therefore, USAID anticipates that the final outcome of
this AI—including follow-on consultations with World Bank and AfDB representatives to discuss the
project—will include improved knowledge about the project and its social, economic, and
environmental benefits, and whether and how adverse impacts may affect development outcomes.
This information will serve as the basis for USAID recommendations to strengthen the ESIA.
Ultimately, USAID anticipates that strengthening the ESIA process may minimize adverse
environmental and social impacts.

2. METHODOLOGY USED FOR THE
AFFIRMATIVE INVESTIGATION
The methodology for this AI consisted of three steps: information collection, data gathering and
analysis, and development of recommendations.
In addressing the potential adverse impacts on the environment, USAID/E3 gathered research on
data gaps and informational needs, including data found in literature and through semi-structured
interviews with stakeholders and project-affected communities.
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USAID’s July 2013 visit focused primarily on Inga 3-BC, specifically on the ESIA. This report is not a
comprehensive review of the subject and only includes information available through September
2013. Activities and circumstances may have changed since that time.

2.1 DOCUMENT REVIEW
Documents related to the Inga 3-BC hydropower project and scientific articles were reviewed (see
References section). The TOR for the ESIA had not been released to the public prior to the site
visit, but USAID reviewed the TOR when it was made available following the site visit.

2.2 FIELD CONSULTATIONS
As part of the AI, USAID/Washington staff, accompanied by U.S. Treasury, USAID/Kinshasa, and
Embassy staff conducted a visit to the proposed site of the Inga 3-BC project in the Bundi Valley and
the surrounding areas, including the existing hydropower facilities Inga 1 and Inga 2. The team met
with project-affected stakeholders and representatives of the Government of the DRC, World Bank,
AfDB, civil society organizations (CSOs), and the mining sector.
During the site visit stakeholders were interviewed using a semi-structured format that allowed for
additional information from open-ended responses. The questions were based on the subject area
expertise of the organizations and entities interviewed.
Based on recommendations from USAID and local experts, seven villages were visited during the
USAID site visits, of which two were located within SNEL’s identified project area for Inga 1 and 2.
Construction workers, who were initially living in a village built by SNEL, created the two villages
within the project site. The remaining villages were established before construction of Inga 1 and
Inga 2. These villages could be directly or indirectly affected by Inga 3-BC and subsequent
development phases.
For five villages, the meetings were conducted in separate groups for men and women. The women
reported that this was the first time they had been invited to meet in a separate session from the
men and all agreed that this was the preferred manner of consultation. Those interviewed had little
formal education, and few spoke basic French. Representatives of the Mission and Embassy
delegation translated the meetings from Kikongo (one of the DRC’s four national languages) and
local dialects to French.
The stakeholder comments in this report reflect the views of those interviewed and are not the
official position of USAID. In all cases, the name and affiliation of stakeholders are withheld to
protect those interviewed.

3. PROJECT BACKGROUND/
DEVELOPMENT CONTEXT
3.1 PROPOSED PROJECT: TECHNICAL ASSISTANCE
The World Bank has approved a technical assistance to contribute to the development of the Inga 3BC Hydropower Project (also known as Phase A of Grand Inga), which would “kick start future
development of Grand Inga under a phased approach matching the evolution of the regional
demand” (World Bank, 2012b). Phase A of the proposed World Bank technical assistance is aimed at
creating the “framework for a sound and sustainable development of Inga 3 and of the subsequent
stages of the scheme up to the full Grand Inga” (World Bank, 2012b). This AI is focused on Phase A
of Inga 3-BC.
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3.2 PROJECT PURPOSE, NEED, AND DEVELOPMENT OBJECTIVES
As stated in the concept stage project information document, the proposed PDO is to contribute to
the cost-effective development of Inga 3-BC under balanced public-private partnerships (World
Bank, 2012c). This will be achieved through:
•
•
•

Strategic advice and technical assistance to the Government of DRC.
Key complementary studies (including feasibility studies and safeguards assessments).
Capacity building and institutional development.

The proposed project outcome indicators are:
•
•
•

Develop an operational Inga site development structure (licensing authority).
Develop comprehensive plans for the implementation of the Inga 3-BC project and
associated transmission network.
Select a private developer-investor for Inga 3-BC and develop a financing plan.

Although the proposed project has a strong regional dimension, the project will also produce
domestic benefits for the DRC as listed below.
•
•

•
•

•

The establishment of a dedicated entity to handle the development of the Inga 3-BC site
with proper and transparent governance will reassure private developers and investors and
pave the way for the future development of the site.
The Inga 3-BC project will provide 1,300 MW of reliable power to mines and household
consumers in PK, 1,000 MW to households and small businesses throughout the Kinshasa
area via SNEL, and more to transmission and distribution networks within DRC.
Approximately 10 percent of DRC’s population has electricity, significantly less than the
average access rate of 31 percent for sub-Saharan countries.
The power provided to household consumers in PK, discussed above, will reduce the need
for thermal self-generation, reducing CO2 emissions by as much as 41 million tons and
contributing to climate change reduction efforts (World Bank, 2014c).
Energy exports, which are an important and reliable source of revenue, will help SNEL meet
its operating costs, fostering the development of small and medium businesses. Full
development of DRC’s hydropower potential at Inga 3-BC would guarantee the country a
more stable and significant stream of income than the exports of physical resources, with
large effects on the country’s overall macroeconomic situation. Inga 3-BC development plans
include the transmission of 2,500 MW to South Africa, over half of the projected output
(World Bank, 2014c).
The lasting effect of technical assistance supporting the development of Inga 3-BC will be
instrumental in attracting private investments for further development of the site and other
private or public and private projects in DRC.
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3.3 BACKGROUND ON HYDROPOWER DEVELOPMENT IN THE
AREA
Figure 1: Overview of dams and how the impact the environment

Dams 101: What are dams and how do they impact the environment?
A dam is a man-made barrier built across a river to stop the flow of water and form a
reservoir. Reservoirs are used for water supply, hydroelectric power, flow and flood
control, irrigation, and navigation.
Hydroelectric power is
generated using reservoir
water stored at a higher
elevation than a power
station. Tunnels or pipes
called penstocks provide a
pathway for water to flow
from the reservoir intake to
water turbines in the power
station. When water is
released from the reservoir,
the gravitational force of the
falling water drives the water
turbines, which in turn drive
electric generators.

Source: TVA, undated

Potential impacts on people and the environment are felt both upstream and
downstream of a dam. Upstream of a dam the primary impact is flooding, which is
necessary to create the reservoir and can result in habitat loss and the need for
relocation. Downstream of a dam, the potential impacts include changes in
sedimentation, water quality, natural flows, and migratory patterns.
 Decreased sedimentation due to sediment becoming trapped in the reservoir can
result in nutrient loss, which affects plant and animal life and soil fertility.
 Changes to water quality including oxygen levels, pollutant loads, and
temperature may occur during reservoir storage and affect plant and animal life
once the water is released downstream.
 Changes to natural flows affect habitat and may impact water availability for
downstream irrigation and other water uses.
 The dam may be a physical barrier to migratory fish.

3.3.1 Inga 1 and Inga 2
The history of the Inga 1 and 2 projects is instructive for Inga 3-BC. Inga 1 and 2 have several longstanding issues related to insufficient technical capacity for operations and maintenance, and
insufficient funding for operations and maintenance. Inga 1 (351 MW installed capacity) and Inga 2
(1,424 MW installed capacity) were commissioned in 1972 and 1982, respectively (Table 3).
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Table 3: Overview of hydropower development on the lower Congo River

Dam
Inga 1

Status
Completed 1972; undergoing
rehab 2002 to 2015 (estimate)

Power Potential
351 MW*

Inga 2

Completed 1982; undergoing
rehab 2002 to 2015 (estimate)

1,424 MW*

Inga 3-BC

Proposed as the subject of this
analysis

4,800 MW

Grand Inga

Long-term potential

40,000 MW

Location
Diversion canal
downstream of Grand Inga
diversion
Bundi Valley with diversion
upstream of Inga 1 and 2
diversion

*Inga 1 and 2 are operating at a combined capacity of 900 MW according to a March 2014 World Bank report
(World Bank, 2014c).

Decades of poor maintenance have contributed to the Inga 1 and Inga 2 power plants operating at
only 900 MW out of a “combined installed generation capacity of 1800 MW” (IDA, 2014). Since
2002, the World Bank has led efforts to rehabilitate DRC's electricity sector through three projects:
Southern African Power Market Project (SAPMP), Regional and Domestic Power Markets
Development Project (PMEDE), and Emergency Multisectoral Rehabilitation and Reconstruction
Program (EMRRP). MAgEnergy (a Canadian company) and the Government of the DRC have led
additional efforts to rehabilitate Inga 2. As of June 2013, four out of six Inga 1 turbines had been
rehabilitated or replaced, and the remaining two turbines were scheduled for completion by the end
of 2013. In Inga 2, five out of eight turbines are in working condition and the remaining three are
scheduled to have rehabilitation completed by the end of 2015. In addition, a blockage in the intake
canal to the shared reservoir is being removed to restore water levels and return dams to full
productive capacity (International Rivers, 2013).
Summary of Stakeholder Comments on Inga 1 and 2
According to SNEL, total power production at the end of 2013’s rainy season was 850 MW.
Sedimentation in the reservoirs is a critical issue for the Inga 1 and 2 power plants. Low water
volumes in the dry season result in increased sedimentation in the reservoirs and thus, to protect
the integrity of the dam, SNEL must reduce the amount of water flowing through the turbines, which
reduces power production. In response to high dredging costs, SNEL has hired a French consultant
to design an alternative sediment removal method for Inga 1. Dredging activities were observed in
the Inga 1 reservoir during the site visit.
The World Bank, AfDB, KfW mining company consortium (Germany), and the DRC Government
are all providing financial support for the rehabilitation of the turbines. Several stakeholders
discussed the potential for other companies or governments to invest in rehabilitation, including the
Chinese government and MAgEnergy. Currently, the World Bank is financing the majority of
rehabilitation efforts.
3.3.2 Grand Inga
The Grand Inga site consists of a series of rapids over 15 km with an overall elevation drop of
102 m. The Congo River discharges the second largest volume of water of any river in the world,
making it an ideal source for hydropower generation. The Grand Inga Hydropower Project, with
potential outputs of 39-40 GW, has been discussed since the 1960s, but the prohibitive costs of
developing it as a single-phase project have prevented it from progressing beyond the design stage.
A third hydropower facility, Inga 3, was designed to use the water storage in the Nkokolo Valley,
with a tunnel transporting the water to the turbines. However, the development of Inga 3 had
significant financial and technical hurdles, specifically related to a design specification that required
simultaneous operation of three large-diameter tunnels. An AfDB-contracted consultant team
released a prefeasibility study in 2011 that suggested moving Inga 3 to the Bundi Valley at the
proposed Grand Inga site (AECOM, 2011). The team identified a phased development scenario that
envisioned the development of Grand Inga as a series of dams/powerhouses from Inga 3-BC through
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Phase G (Those phases are identified in Figure 1). The phases would be developed in response to
projected energy demands on the continent, thus avoiding the large one-time major investment in
civil engineering structures (dams and related structures) that would have been necessary for the
single-phase Grand Inga project (AfDB, 2013). The redesigned Inga 3 project (now called Inga 3-BC)
no longer includes tunnels and is now considered the first phase, Phase A, of Grand Inga.3 The
prefeasibility study provided the following two development scenarios regarding the diversion of the
Congo River into the Bundi Valley:
•

Gradual development scenario: construction of a second plant (Phase B) at the Bundi site
occurs before the water elevation in the forebay is raised. This option requires early
investment in the hydraulic channels during the first phase.

•

Accelerated development scenario (recommended option): the second plant (Phase B) at the
Bundi site is eliminated and the barrage is built in the second phase. This option appreciably
reduces the required early investment.

Both scenarios were evaluated with respect to the uncertainties of future energy demand, the costs
associated with the construction of a second plant, and the necessary investment amount. The
consultants recommended the accelerated development scenario as a preferred option. See Figure 3
and Figure 4 for an extended and recent history of the development of Grand Inga and Inga 3-BC.

Throughout this report, Inga 3 refers to the original project design that was located near Inga 1 and Inga 2
and included extensive tunnels, and Inga 3-BC refers to the redesigned project located at the site of the
proposed Grand Inga, which will be the first phase of Grand Inga.

3
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Figure 2: Grand Inga (Map by AECOM and Environmental Defense Fund (EDF), emphasis added
for Inga 1 and 2)

Congo barrage

Inga 3-BC
Flood area
(light shade)

Inga 3-BC
Inga 1, Inga 2,
and proposed
Inga 3 site
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Figure 3: Extended history and plans for Grand Inga (1970–2025)

Figure 4: Recent history for Inga 3-BC and Grand Inga (2010–2025)

Summary of Stakeholder Comments on Grand Inga
Government representatives stated that the reason for the delay in Grand Inga’s development was a
lack of vision and ambition, and that, had it been built early in DRC's history, the country would be
on a very different development path. The Government of DRC believes that the development of
Inga 3-BC is important for the country’s development and will improve the social conditions of its
citizens as power is provided to private industries, boosting the national economy as they expand
operations.
The Government of DRC elaborated on the phases and timeline. In 2025, a barrage damming the
Congo River will be built, and the dam height of Inga 3-BC will be raised. The Bundi Valley is
expected to be flooded. Environmental flows will be released from the dam, and there will be a dike
connected the reservoirs of Inga 1 and 2 to the Nkokolo Valley to allow for continued operation
after the closure of the Congo River.
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3.3.3 Inga 3-BC
The World Bank ISDS provided the following summary of the project (World Bank, 2012b). Inga 3BC would include a water intake on the Congo River, upstream of the water intake for Inga 1 and 2
existing power stations; an 12-km long canal (requiring 77 ha of land) transporting water into the
Bundi Valley; a 100-m high dam 4 in the Bundi Valley; and a hydropower station releasing water into
the Congo River downstream of Inga 1 and 2 (see Figure 1). The turbines for Inga 3-BC would be
sized for full development of Grand Inga, allowing for operation both during Inga 3-BC and after the
dam height is raised during Phase C. This is a lower-cost development strategy. Phase C and
subsequent phases would require construction of a barrage across the Congo River, which would
redirect the majority of the rivers’ water through the canal to the Bundi Valley reservoir. It is
expected that the dam will release a residual ecological flow of 5,000 m3/s (about 10 percent of the
annual average flow) to the 25km section of river between the barrage and the outfall of the
hydropower station (World Bank, 2012b). The reservoir formed for Phases C through G and
subsequent phases would cover approximately 40 km2 whereas the reservoir for Inga 3-BC would
cover about 15 km2. As currently envisioned, the barrage could raise the level of the river by 40 m
and all currently foreseeable phases could ultimately raise water levels as far as 180 km upstream
(World Bank, 2012b). This could affect a number of villages, including the town of Luozi, and would
require the resettlement of an estimated 7,000 to 10,000 people (World Bank, 2014c). The ISDS
also concludes that the raised water levels would extend past the border into the Republic of Congo
and therefore may create trans-boundary issues. The Inga 3-BC reservoir is not expected to exceed
an elevation of 170.2 m, but more severe impacts stemming from increased water levels could
manifest in subsequent phases, should the subsequent phases be constructed (World Bank, 2012b).
Inga 3-BC would have a capacity of 4,800 MW (DRC MWRE, 2013). The DRC has negotiated the
sale of 2,500 MW to South Africa. The remaining 2,300 MW would be used for the domestic
market; at least 1,200 MW would be sold to mining operators and the remainder sold to SNEL for
use in Kinshasa. Some of the major mining companies operating in the Katanga region include Tenke
Fungurume Mining, Freeport-McMoRan Copper & Gold Inc., Ivanplats Ltd., Glencore International
Plc., MMG Limited, and Eurasian Natural Resources Corporation.
The Government of DRC is focused on a groundbreaking ceremony as soon as possible, originally
hoping for a 2015 groundbreaking, for Inga 3-BC, with 2020 as the earliest date of commission. It is
soliciting private partners for the project, and as of August 2014, three companies were prequalified
to bid are: SNC Lavalin and Daewoo (Canada/Korea); the Chinese Three Gorges Power
Corporation and Sinohydro (China); and ACS (Actividades de Construccion y Servicios), Cobra, and
Eurofinsa (Spain) (Steams, 2014).
The scope of the public-private-partnership (PPP) for the project has not been finalized. Financing is
still uncertain for major project components, including the hydropower generation facility and
transmission lines. Private sector interest is stronger for financing the generation facility than the
transmission lines, though South Africa ESKOM may finance the Kolwesi-Witkop transmission line.
Requests for proposals from private companies interested in managing the generation facility will
contain binding conditions to ensure commitments are met. Meanwhile, power sector regulations
are undergoing reform to allow private investment.
Summary of Stakeholder Comments on SNEL
There was consensus among stakeholders that SNEL, though seeing improvements in collections, is
facing two significant problems: 1) failure to receive payment from Government offices and therefore
operating at a loss and 2) lack of investment to improve SNEL operations to allow for development
of local power operations. SNEL is considering raising collection rates, although service delivery
continues to be poor. For example, SNEL is unable to provide consistent amounts of electricity to

4

As a point of reference, only about 10 percent of large dams globally are above 60m high therefore, the
barrage would be large by global standards.
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mining companies from day to day and sells more power to mining companies than is available. As a
result of these inefficiencies, SNEL is expected to undergo reforms that could lead to privatization.
SNEL could become a stand-alone company by ending its quasi-governmental status, or another
operator may take over SNEL.
Summary of Stakeholder Comments on the Mining Sector
Currently, operations are focused on surface deposits of copper oxide, which require less electricity
to mine. However, many companies want to expand operations to deeper ores, which will require a
larger and more reliable power supply. When SNEL provides an irregular power supply, mining
companies cannot produce at full capacity, and power fluctuations affect processing plants and result
in product impurities.
In addition to funding rehabilitation of Inga turbines, mining companies are developing their own
solutions to power supply problems. For example, one mining company is financing the entire
rehabilitation of N'Beke hydropower plant at a cost of at least US$220 million, five times the initial
estimate. The company will receive a credit from SNEL, but it will take extensive time to recoup the
expenses. However, many mining companies are only interested in the energy production field as a
means to an end—enabling the expansion of mining operations—and would prefer that a third party
manage electricity. For example, some hydropower projects, including the Greenfield hydropower
operations, are in development with the assistance of international developers.
Several mining companies have explored the possibility of a coal deposit in Katanga as an energy
source. Solar and other renewables have also been considered, although these energy sources would
only be used to “smooth” the power supply due to inadequate volume.
The general consensus is that mining companies support the development of Inga 3-BC since it has
the potential to meet their energy needs. However, the current transmission line to Katanga has
limited capacity and will need to be upgraded in conjunction with development of the dams.

3.4 COUNTRY BACKGROUND
The DRC straddles the equator in Central Africa and borders nine countries: Angola, Zambia,
Tanzania, Rwanda, Burundi, Uganda, South Sudan, Central African Republic, and the Republic of the
Congo (counterclockwise from southwest). Additionally, the DRC has a narrow strip of land in the
west that terminates in 37 km of coastline along the South Atlantic Ocean; this strip of land controls
the lower Congo River and is the location of the Grand Inga project (see Figure 5) (CIA World
Factbook, 2013).
The DRC is the largest country in sub-Saharan Africa (and the second largest country in Africa).
Sixty-two percent of the country’s territory is tropical forest, which encompasses some of the
world’s most valuable forests and half of Africa’s rainforests. In addition, the DRC has fertile soils,
ample rainfall, and immense water resources. The major ecoregions include dense and wet
rainforests in the northwest; coastal forest and mangroves in the western coastal strip; mountains
and rift valley lakes along the eastern border; a mix of dry to semi-dry deciduous forests, savannah,
and grasslands in the north, northeast, and southeast; and forest, woodland, shrubland, and grassland
in central DRC (USAID, 2010).
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Project
Location

Figure 5: Map of the Democratic Republic of Congo

The DRC ranks fifth in the world for plant and animal diversity and has five natural World Heritage
sites. 5 Some areas of the DRC have been the focus of extensive biodiversity studies, while other
areas (typically the least accessible but most important for biodiversity) have received less attention
due to funding and political constraints. USAID’s 2010 Biodiversity and Tropical Forestry
Assessment of the DRC concluded that knowledge of the distribution and status of most groups of
organisms is too poor for effective biodiversity measures to be designed and implemented (USAID,
2010). The IUCN Red List of Threatened Species currently lists 311 plant and animal species as
being critically endangered, endangered, or vulnerable in the DRC (IUCN, 2013). These species
range from high-profile mammals and reptiles (e.g., white rhinoceros, elephants, gorillas, and
crocodiles) to less-known fish, mollusks, and plants.
The DRC was engaged in a civil war from 1997 to 2003, which led to the collapse of institutions and
infrastructure. The DRC has a population of approximately 76 million people and an estimated
population growth rate of 3 percent. Life expectancy at birth is 56 years, and nearly 45 percent of
the population is under 15 years old. The DRC has an estimated dependency ratio of almost 92
percent 6, which suggests a high burden on working age people to support dependents. A 2006
estimate placed 71 percent of the population below the poverty level (CIA World Factbook, 2013).
According to the United Nations Development Programme’s (UNDP) most recent International
Human Development Indicators, the DRC is in the low human development category and is ranked
186 out of 187 countries and territories (UNDP, 2013).
Despite economic growth that resumed at the end of the war, poverty remains pervasive, and
poverty levels in the DRC are high compared to the rest of the region. In 2010, annual GDP per
capita was about US$300, and 75 percent of the population lived on less than a dollar a day.
Widespread poverty is a result of conflict, poor governance, weak policies, and insufficient
investments (World Bank, 2012c).
Okapi Wildlife Reserve (one-fifth of the Ituri forest), Salonga National Park (Africa's largest tropical rainforest
reserve), Garamba National Park (home to the last worldwide population of white rhinoceros), Kahuzi-Biega
National Park (home to eastern lowland gorillas), and Virunga National Park (mountain habitats home to the
mountain gorilla) (UNESCO, 2013).
6
A dependency ratio of 92 percent means that there are 92 youths and elderly per 100 people of working age
(15-64 years).
5
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Economic growth is primarily dependent on mineral and timber resources (see Figure 6). In 2012,
the DRC had an estimated GDP of US$28 billion, derived from agriculture (44 percent), industry—
including mining, mineral processing, consumer products, processed foods and beverages, and timber
(23 percent), and services (33 percent).
Figure 6: DRC natural resources and mines (2003)

The DRC has vast natural resources, but instability and conflict in the 1990s reduced national output
and government revenue and increased debt. The economy has been growing steadily since the
implementation of a transitional government in 2003, and, despite setbacks resulting from the 2008
global recession, the DRC had experienced 10 consecutive years of economic growth as of 2012
(CIA World Factbook, 2013).
The DRC currently generates an estimated 99 percent of its electric capacity from hydroelectric
facilities, ranking it sixth in the world for percentage of electricity derived from hydroelectricity (CIA
World Factbook, 2013).

3.5 LOCATION AND GENERAL ENVIRONMENTAL CONTEXT
3.5.1 Congo River
The Congo River is the fifth-longest river in the world (over 4,376 km long) and the second longest
in Africa, second only to the Nile River. It is the world's deepest river—with measured depths in
excess of 220 m—and the third largest river in the world by volume of water discharged. The
Congo River flows through the DRC and forms part of the border with the Republic of the Congo
and Angola. The Congo River ranges in width from 0.5 to 10 miles (0.8 to 16 km) depending on the
location and time of year. Since the rivers’ drainage basin includes areas both north and south of the
equator and experiences the alternating rainy seasons of each hemisphere, the Congo River has a
relatively stable flow throughout the year (WHYCOS, undated). The potential of the Congo River
and its tributaries to generate hydropower are considerable, particularly in the Inga Valley, due
volume of regular and significant flow, a significant natural slope, natural bend in the river, and
minimal human occupation (AECOM, undated). Figure 7 shows the Congo River, its watershed, and
the deep-sea fan that is created by its discharge into the Gulf of Guinea.
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Figure 7: Environmental features of the DRC

3.5.2 Oubangui River (Congo River Tributary) Diversion to Lake Chad
The Oubangui is the largest right-bank tributary of the Congo River (see Figure 8). Current plans to
divert part of the Oubangui flow to Lake Chad, which has lost significant water volume over the last
30 to 40 years, may have significant impacts on the Congo River. The Lake Chad Basin Commission
(CBLT), which convenes the Lake Chad riparian countries, proposed the diversion, and the CICOS is
following the discussion and providing input. 7 All parties of CBLT support the project but are
committed to implementing detailed studies to obtain more complete information for further
discussion. CICOS countries are not members of CBLT and have raised concerns regarding the
protection of interests of other riparian countries, including the Republic of Congo and DRC. The
diversion of the Oubangui flow is in the evaluation and feasibility stage, and the guidance committee
plans to hold additional meetings to deepen the environmental impact assessment. Two scenarios
are being explored: 1) a gravity flow tributary of Oubangui with a canal, navigation implementation,
and tunnel with some pumping or 2) a retaining wall which will raise the water level and use gravity
flow to divert to Lake Chad. At the most recent meeting in June 2013, the committee concluded
that a detailed environmental impact assessment is required.

7 CICOS was created in 1999 to facilitate navigation on the Congo River within Cameroon, Central African
Republic, DRC and the Republic of Congo. The organization was fully established in 2004 and, in 2007, its
mandate was expanded to include the management of water resources within the four countries.
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Source: Kmusser, http://en.wikipedia.org/wiki/File:Ubangirivermap.png
Figure 8: Oubangui River

3.6 PROJECT PROPONENT AND PARTNER ACTIVITIES
3.6.1 DRC Ministry of Energy
The Ministry of Energy is anticipated to be the implementing agency. 8
3.6.2 World Bank
The commitment from World Bank for the technical assistance (TA) is expected to be US$73
million and the total TA cost is estimated at US$117 million (World Bank, 2013b). Based on the
World Bank Project Appraisal Document, the following World Bank safeguards are triggered by this
project:
•
•
•
•
•
•

Environmental Impact Assessment
Natural Habitats
Involuntary Resettlement
Safety of Dams
Projects on International Waterways
Indigenous Peoples

8

In January 2015, an inter-ministerial committee, “Committee for the Development of the Inga Site”, presided
over by the Prime Minister, was established to formalize the general vision of Inga development and to
strategically pilot the development process and timeline. Likewise, the “Committee for Facilitation of Inga and
the “Cellule De Gestiona D’Inga 3” fall under the authority of the Ministry of Energy and Hydraulic Resources.
The former’s mandate is to be a link between other interested Inga parties, including GDRC ministries and civil
society. The later will manage the administration, financing and contracts for all consultants, advisors, and
expert panels as well as oversee the min-sized hydro development.

Affirmative Investigation Report for DRC Inga 3-BC Hydropower Project

14

•
•

Physical Cultural Resources
Forests

Since 2002, the World Bank has committed US$1 billion to help finance DRC’s energy sector,
including the rehabilitation of Inga 1 and Inga 2 through two projects –SAPMP and PMEDE (World
Bank, 2009a). The objective of the SAPMP is to facilitate further development of the power market
by rehabilitating and reinforcing an existing 2,300 km high voltage transmission line from the Inga
hydropower stations to Kasumbalesa at the Zambia border. This transmission line is considered the
backbone of the DRC transmission system as well as the main route for power transmission to
SAPP through Zambia. The line is currently in poor operating condition and performs below its
installed capacity. The project also supports the construction of an additional high voltage
transmission line to the Zambia border along the existing alignment. The SAPMP was financed
through World Bank assistance at US$252.50 million in 2009 (World Bank, 2009b).
The PMEDE includes the rehabilitation of the Inga plants to increase operational capacity from 700
MW to almost 1,300 MW, the construction of a second Inga-Kinshasa line, and rehabilitation and
expansion of the Kinshasa network with costs estimated at US$500 million (World Bank, 2007). The
European Investment Bank (EIB) will finance the construction of the Inga-Kinshasa line.
3.6.3 African Development Bank (AfDB)
The AfDB has provided the following grants to DRC in support of rehabilitation of the Inga power
plants and development of Inga 3-BC:
•

•
•

In 2007/2008, a grant for US$58 million was approved to support the rehabilitation of the
Inga 1 and Inga 2 hydropower stations, construction of a high voltage line between Inga and
Kinshasa, and the rehabilitation and extension of the Kinshasa distribution network (ADBG,
2008).
In 2008, a grant for US$15.7 million was approved to finance a study on the development of
the Inga hydroelectric site and related interconnections (ADBG, 2008).
In 2013, the AfDB approved two grants for a total of US$5.25 million to provide technical
assistance for the development of the Inga hydropower plant located on the banks of the
Congo River. The grants fall within the framework of the Fragile States Facility (World Bank,
2013a)

AfDB’s 2013–2017 country strategy maintains AfDB’s significant role in the development of Grand
Inga (AfDB, 2013).

3.7 STATUS OF ENVIRONMENTAL AND SOCIAL IMPACT
ASSESSMENT
The DRC Ministry of Water Resources and Electricity released the draft TOR for the Inga 3-BC
ESIA in June 2013.9 The Government of DRC is undertaking a series of consultations as part of this
process. The World Bank is reported to be following the public consultations closely and building
government capacity as the process continues.
The TOR for Inga 3-BC covers the general context and description of the project. The tasks
described in Section VI (Scope of the Mission of the Consultant) of the TOR include the following:
A. Describe the Inga 3-BC project by providing a brief description and presentation of plans
and maps.
B. Conduct a review of policy, legal, and institutional frameworks. Identify gaps in the
frameworks and make recommendations to fill in the gaps in the context of the project.
C. Examine the conventions and protocols to which DRC is a signatory in relation to the
project.
9

At the same time a draft TOR was released for transmission line activities (i.e., an associated facility).
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D. Define and justify the study area of the project for the evaluation of environmental and social
impacts.
E. Describe the physical, biological, and human components of the study area. The analysis
should provide an understanding of the interrelationships between the environmental and
social components and the importance to the local population.
F. Present and analyze the alternatives to the proposed project, including the option “without
project” by identifying and comparing the alternatives on the basis of technical, economic,
environmental, and social criteria. For the alternative selected, identify and assess the
importance of the potential direct and indirect environmental and social impacts.
G. Study the phenomenon of sedimentation at the mouth of the river and propose mitigation
measures.
H. Determine all fishery resources (including species), fauna, and flora threatened by the
construction, and identify mitigation measures.
I. List and evaluate the impacts of the project on the cultural resources in the study area.
J. Identify and assess the cumulative impacts and/or induced activities on past present and
reasonably foreseeable projects and associated facilities over the life of the project.
K. Conduct consultations with stakeholders to seek their views and concerns. The
consultations must be done during the preparation of the report as well as after the report
to collect feedback from stakeholders on the mitigation and enhancement measures.
L. Prepare the report of the SEIT or ESIA in accordance with typical content presented in this
document.
M. Prepare an Environmental and Social Management Plan to:
1. Define the appropriate mitigation measures.
2. Determine mitigation measures for cumulative and/or induced impacts.
3. Include a monitoring program, identifying indicators, institutional responsibilities, and
associated costs.
4. Identify institutional responsibilities and assess the capacity to implement proposed
mitigation measures and make appropriate recommendations, including training and
associated costs.
5. Incorporate an environmental risk management plan, including an analysis of the risk
of an accident, identification of appropriate security measures, and development of
an emergency plan.
6. Establish a timetable for the implementation.
The recommendations made in the subsequent sections of this AI seek to improve this ESIA scope.
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4. EVALUATION OF PROJECT
SUSTAINABILITY
4.1 ECONOMIC VIABILITY
Summary of Economic Viability Findings
Findings:
By the numbers:
 World Bank estimates the construction costs of Inga 3-BC development and
associated transmission lines are estimated at approximately US$11 billion (including
the transmission lines beyond the DRC borders).
 The total cost including financing costs could reach US$14 billion (World Bank,
2014a).
 World Bank study indicates a positive rate of return is possible but is contingent on
project costs, negotiated $/kWh rates, collections, and the timing of initial power
production.
Benefits:
 Regional benefits could include US$1.1 billion saved per year in reduced energy costs
for countries in the region and a possible 3 percent increase in DRC GDP from net
exports from Grand Inga.
 Shifting from conventional fuel sources to renewable energy would also reduce
regional carbon emissions by a significant 41 million tons annually, generating an
annual benefit in region US$20 million from reduced mitigation costs (World Bank,
2012a).
 Development could boost national economy by providing power to private
industries and expanding operational capacity.
 Job creation will encourage economic growth and will attract more people—and
investors—to the area.
Concerns:
 Potentially limited local financial benefit.
 Uncertain financing for major components, especially transmission lines.
 Stakeholder concerns about long-term potential growth of SNEL.
Recommendations:
Improve the precision and expected variance of costs, schedule of capital investments, and
generation of power at each phase and quantify the baseline economic benefits from ecosystem
services (e.g., fisheries production).
Support governance capacity building, including direct support to SNEL and CICOS (or a new
authority), support for the improvement of public participation laws, and direct support to
project-affected communities.

4.1.1 Findings
Costs of Inga 3-BC
The estimated costs for Inga 3-BC range from US$6 billion (for the generating station alone) to
US$12 billion (including transmission lines) (UNECA, 2012; PR Newswire, 2013; WEC, 2008; World
Bank, 2013c). The estimates vary depending on year of estimate and inclusion of various cost

Affirmative Investigation Report for DRC Inga 3-BC Hydropower Project

17

components (e.g., associated transmission lines, financing fees, and inflation). The estimated
investment costs for all phases of Grand Inga are over US$40 billion, and the transmission system
needed to distribute its power is estimated to cost at least another US$40 billion (Ford, 2009).
Unaccounted for are indirect environmental and social costs, which could include the loss of
endangered species, reduced fish stocks, and potential adverse impacts on agriculture. Grand Inga
could disrupt biogeochemical processes (e.g., algal growth and sedimentation) in the Atlantic Ocean,
which would have unforeseen consequences, and, if construction of the dam is executed poorly, risk
of land degradation and necessary subsequent repairs increases (Xie et al., 2007, Hvistendahl, 2008).
Furthermore, cost overruns are extremely common in large dam projects (WCD, 2000). According
to the World Commission on Dams, almost three-quarters of dams experience capital cost
overruns. These increased costs are historically driven by 1) inadequate technical planning, cost
estimates, and supervision by sponsors, 2) technical problems arising during construction, 3) poor
implementation by suppliers and contractors, and 4) changes in external conditions (economic and
regulatory). The rehabilitation efforts for both the Inga 1 and 2 dams have reportedly experienced
multiyear delays and cost overruns and have required substantial supplemental financing from MDBs
(International Rivers, 2013).
Benefits of Inga 3-BC and Grand Inga
According to a prefeasibility study by SNC-Lavalin, Inga 3-BC would be able to generate energy at a
cost of 2.1 cents per kWh, with an internal rate of return of 18 percent (SNC Lavalin, 2008, as cited
by Fall, 2010; MPS, 2008). Grand Inga would be able to generate energy at 1.1–1.4 cents per kWh
and have a potentially higher rate of return (SNC Lavalin, 2008, as cited by Fall, 2010; MPS, 2008).
On the basis of assumptions made by Westcor, Inga 3-BC could generate US$2.19 billion in annual
revenues, and Grand Inga could generate between US$12 and $15 billion in annual revenues (SNC
Lavalin, 2008, as cited by Fall, 2010; Reuters, 2009b). Over the course of 50 years, at a 10 percent
discount rate, the discounted stream of revenue for Inga 3-BC could be nearly US$24 billion and the
discounted stream of revenue for Grand Inga could total US$130 to US$163 billion 10.
For the DRC, power outages averaging more than three hours in length occur over 180 times a year
and cost the country 2 percent of GDP by conservative estimates (AICD, 2009, as cited in Durand,
2012). This cost could be avoided by construction of Inga 3-BC and Grand Inga, which would
ultimately generate enough power to provide firm and reliable power to mines and household
consumers. Over the course of 50 years, conservatively assuming a 10 percent discount rate and
that DRC’s GDP remains at its 2012 value of US$18 billion, avoided losses in GDP would amount to
present value of US$3.33 billion (in other words, a GDP increase of US$3.33 billion).
Successful implementation of Grand Inga could lend regional benefits in the form of lower power
costs and lower CO2 emissions. The Africa Infrastructure Country Diagnostic Study estimates that
the SAPP region could save US$1.1 billion annually in power costs by displacing thermal generation
with more cost-effective hydropower from DRC (Rosnes and Vennemo, 2008). By USAID
calculations, at a 10 percent discount rate, the present value of that savings over a 50-year period
would amount to nearly US$12 billion. The shift to cleaner energy would also reduce regional
carbon emissions by a significant 41 million tons annually. For the Katanga region alone, each GWh
of heavy fuel oil displaced by renewable hydropower would eliminate 673 tons of CO2 emissions, an
additional annual benefit worth roughly US$20 million (World Bank, 2012a).
Unquantified benefits of Inga 3-BC and Grand Inga include increased opportunities for trade, regional
integration, and international coordination. Additionally, some plans for expanding transmission
systems include improving social infrastructure along transmission line corridors, building schools,
clinics, and better water and sanitation systems that would improve the quality of life for nearby
communities and generate economic activity (World Bank, 2012a). The development of Inga 3-BC
10

Calculated using standard net present value equation with the revenues from subsequent hydropower facilities
at Inga discounted to the date annual revenues are equal to projections.
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and Grand Inga might also attract private investments for other private-public partnership projects in
DRC.
Economic Viability
Based on publicly available information, USAID estimated 11 that the revenue for Inga 3-BC over 50
years at a 10 percent discount rate is US$24 billion. While this positive net present valuation
indicates economic viability, the estimate is contingent on a variety of factors, including SNEL
collection rates (discussed below), and cost overruns that do not exceed double the estimated costs.
This analysis takes into account capital expenditure costs, but not explicit annual operating
expenditures since the numbers were not available. An economic evaluation of Inga 3 BC referenced
in the World Bank Project Appraisal Document (PAD) estimated net present value over a 35-year
life at US$7.38 billion (with an economic internal rate of return (EIRR) of 17 percent). The World
Bank states that the Inga 3-BC development remains economically viable with cost overruns of 10
percent (EIRR is 15.9 percent), a dispatch rate of the power plant reduced by 10 percent (EIRR is
15.7 percent) and two-year delays in construction (EIRR is 14.5 percent) (IDA, 2014).
Both estimates of economic viability indicate that Inga 3-BC might be considered economically viable.
Ultimately, however, both estimates include beneficiaries associated with accompanying investments
in the intra- and inter-country transmission network that would make the delivery of electricity from
the DRC possible, including SNEL customers, mining companies, and South African electricity
customers.
Summary of Stakeholder Comments on Governance, including Revenue Management
There is general concern among stakeholders from the public and private sectors as well as civil
society in DRC that developers’ private sector partners potentially slated for a public-private
partnership will capture the revenue and leave little for DRC. Portions of stakeholders want to see
the economic benefits flowing back into the DRC and the Government using it in a responsible way.
Given the depth of poverty in the country, some stakeholders raised the issue of how and whether
revenue from the mining and timber sectors will being used to support development and public
health programs. Inga 3-BC revenues will not be on the order of magnitude of mining industry
revenues, but the sector is more transparent, with more readily tracked financial records.
Stakeholders identified a lack of transparency in the awarding of contracts as a major issue
contributing to inefficient fund management. The stakeholders believed the Government of DRC
awards contracts to companies that have not demonstrated results. CSOs are requesting an audit of
recent spending of World Bank funds.
In terms of SNEL reform, CSOs are concerned over the lack of transparency and the need for
greater public engagement. There is concern that there is some unknown government interest in
privatization and that the push for privatization is being made to satisfy vested interests in the Inga 3BC project rather than for the good of the country. CSOs have demonstrated support of SNEL
governance reform over creation of a private entity, and have stated that privatization of other
sectors in DRC—Gecamines (mining company), Matadi Port, and the postal service—have not
resulted in positive changes for the country. They also noted that the rights of workers are allegedly
not respected. There is concern that when the sector is privatized the majority of the population
will not be able to pay its electric bills since, as stated by the CSOs, 98 percent are not employed in
the formal job sector. There is also concern that the Government does not have the capacity to
regulate private companies. For example, in the telecommunications sector the Government has not
provided any oversight or guidance in terms of pricing for consumers, which has allowed providers
to place expensive restrictions on calls between competing providers.

11

The estimate was conducted by a USAID commissioned economist.
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4.1.2 USAID Recommendations
Since the ESIA has not yet been completed, USAID makes the following recommendation with the
goal of strengthening the ESIA and project design and sustainability.
Recommendations
•
•

Quantify the baseline economic benefits from ecosystem services (e.g., fisheries
production).
Support governance capacity building, including direct support to SNEL and CICOS (or a
new authority), support for the improvement of public participation, and direct support to
project-affected communities.

Recommendations sub-components
•
•
•
•
•

Identify priority ecosystem services for upstream and downstream users.
Quantify economic benefits and losses from ecosystem services.
Include ecosystem services in economic analyses.
Perform census of the area of influence.
Ensure governance capacity building is executed according to the World Bank safeguard
provisions and that the project-affected community is consulted.

Congo Basin Watershed Management
There are a number of proposed development activities within the Congo Basin watershed that have
the potential to affect sedimentation rates and water flow upstream of Inga 3-BC, thus affecting the
economic viability of the project (Heathcote, 2009). These activities—development of other
hydropower projects on Congo River tributaries both within and outside of the DRC, logging
activities, and the potential diversion of part of the Oubangui River to supplement Lake Chad—that
could also contribute to additional environmental and social costs, such as loss of fisheries and
adverse impacts on agriculture..
Given CICOS’ role and mandate, this organization could be in a position to assist in the
development of a Congo Basin watershed management authority.
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4.2 ENVIRONMENT AND NATURAL RESOURCES
Environment and Natural Resource Findings
Summary Findings:
Endangered species and critical habitats may be at risk.
 Four IUCN Red Listed mammal species have been identified in the impacted area.
 Lower Congo Rapids ecoregion is of highest conservation importance (WWF) due
to exceptional species richness for fisheries (129 species) and high endemism (26
percent).
Environmental flows should be maintained.
 Naturally variable pattern of flow is essential for biodiversity and ecosystem services.
 Consequences of not maintaining a variable environmental flow include:
o Loss of river and coastal fisheries.
o Accelerated erosion.
o Reduced carbon sequestration by mangroves and the carbon sink associated
with sedimentation and productivity in the Congo plume in Gulf of Guinea.
Changes to water/land surface area are anticipated. Grand Inga could raise river level by 40 m
and affect water levels 180 km upstream.
Changes to downstream flow from Grand Inga will affect flooding, mangroves, habitat, flora and
fauna, ocean plume, and carbon sequestration.
Summary Recommendations:
Collect additional data for environmental baseline for the ESIA on:
 Biodiversity, habitats (including mangroves), IUCN red list species, habitat
connectivity, hydrology, water quality, channel morphology, sediment and freshwater
plume, external stressors,
 Comprehensive environmental flows requirements (prior to ESIA), and
 Greenhouse gas emissions sources and sinks.
(Note: To achieve this data collection, the timeline for the ESIA must be extended to cover all seasons)
Facilitate an organized and comprehensive system (such as expanding the CICOS role or
establishing a trans-boundary watershed management authority charged with managing natural
resources) to collect and analyze data, monitor river characteristics, and provide
recommendations for development activities affecting the basin.
4.2.1 Findings
The following information is based on the site visit and existing information intended to provide
background information to support USAID’s recommendations.
Riverine Forests and Wetlands
The Inga 3-BC project area contains riverine forests and wetlands. The World ISDS stated that four
IUCN Red Listed mammal species have been identified in the project area: chimpanzee
(endangered), hippopotamus (vulnerable), Bay duiker (least concern), and sitatunga (least concern)
(World Bank, 2012b). Chimpanzees have been reported in the forested areas in the Bundi Valley and
in the hilly areas upstream of Inga extending to the village of Luozi. Gallery forests line the rivers,
and tree-savanna vegetation covers the landscape. Over the last century, the ecosystem in the Bas
Congo region has changed from lowland forest to wooded savannah, which has affected the
hydrology of the river, local climate, and species composition (Shumway et al., 2002).
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Freshwater Biodiversity
The Congo River is the second most important site in the world for freshwater biodiversity, yet,
unlike the Amazon, the Congo River is poorly studied. The Lower Congo Rapids ecoregion has
exceptional species richness for fisheries (129 species) and high endemism (26 percent). It is in the
highest categories of biological distinctiveness and integrity. While the river is not well researched,
recent studies have revealed that there are over 300 species in the lower Congo River, and six to
nine new species have been identified during the last decade (World Bank, 2012b).
The characteristics of the Congo River have resulted in a number of unique evolutionary conditions.
Genetically distinct cichlids (a freshwater fish) have been found on opposite banks of the Congo
River where exceptionally strong currents created a physical separation that is more commonly seen
on mountain ranges (Dickman, 2009; Markert et al., 2010; Lowenstein et al., 2011). Researchers have
identified species that evolved in a habitat too deep for light to penetrate: the whitish (nonpigmented) and blind Lamprologus lethops are believed to live as deep as 160 m below the surface.
Another unique species is the elephant fish, whose snout is evolutionarily adapted to the character
of the river floor: long and thin snouts allow fish to probe for food in deep and small-grained gravel
while short and fat snouts allow them to feed on algae-caked bedrock (Dickman, 2009).
The World Bank ISDS noted that endemic species of Micralestes 12 and Micropanchax 13 could be
threatened by the development of Grand Inga, and more research is needed on migratory fish
species, which could be impacted by the dam. Given the importance of the aquatic biodiversity, the
World Bank recommends long-term scientific research that will guide efforts to mitigate these
impacts in both Inga 3-BC, Phase C, and subsequent phases (World Bank, 2012b).
Ecological/Environmental Flows
Recorded flows for the Congo River range from 21,500 m3/s (1905) to 80,000 m3/s (1999) (SNEL,
2013). Low flows are not rare in the dry season as indicated by flow measurements in Brazzaville of
24,000 m3/s (2012) and 26,000 m3/s (2013). The proposed diversion of part of the Oubangui River
flow to Lake Chad may affect flows in the Congo River upstream of the Inga 3-BC/Grand Inga site.
A detailed environmental flows assessment has not been conducted for the Inga Chute area.
Therefore, this section provides general information on environmental flows to explain the need for
an assessment. An assessment will enable engineers, managers, and stakeholders to determine
whether the proposed provisions meet a full range of environmental flows needs—including seasonal
ecological releases, periodic flushing releases, and multi-year flood simulations—and propose specific
structural and operational measures to improve the water quality of downstream releases.
The term “environmental flows” is defined as the quantity, timing, and quality of water flows
required to sustain freshwater and estuarine ecosystems and the human livelihoods and well-being
that depend on these ecosystems (International WaterCentre, 2007). Scientists warn that
maintaining minimum low flows is necessary but insufficient to maintain healthy river ecosystems and
that a naturally variable pattern of water flow is needed to sustain biodiversity and the ecosystem
services provided by rivers (World Bank, 2009c).
A river’s flow regime exerts a major influence on nearly all the physical and biological processes
within the river and shapes its ecosystem. The flow regime affects the regeneration of riparian
vegetation, the practice of flood recession agriculture, and aspects of water quality characteristics
(e.g., temperature, concentration of nutrients and toxins). The flow regime of a river can be divided
into five general categories (World Bank, 2003):
•

12
13

Base flows (low flows) are important for species dependent upon stable flow conditions;
nesting and reproduction of fish and reptiles; and increased feeding efficiency and growth of

A genus of African tetras.
A genus of poeciliids native to Africa.
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•

•

•
•

important predatory fish species, which require a concentration of prey fish during at least
part of the year.
Early wet season high flow pulses are important for reduced predation pressure on fish
spawned during dry season, which is a result of increased water volumes and decreased
visibility; migratory fish patterns; and increased tree germination associated with higher
water tables.
Mid wet-season high flow pulses are important for changes to channel features and
material (e.g., sedimentation, organic matter, sand, gravel, trees); deposition of sediments
into the lower areas of the flood plain; triggering of spawning activity; reduced predation on
young fisheries; and increased access to high-water habitats.
Late wet-season high flow pulses are important for habitat creation; migratory species
fish patterns; beach development for wildlife.
Floods are crucial components of the natural flow regime and important for sediment
transport and delivery to flood plains; sediment/detritus movement that creates/maintains a
diversity of habitats and maintains a deep channel; and creation of floodplain topography.

Consequences of inadequate provisions of environmental flow can include:
•
•
•

Loss of river and coastal fisheries and other important aquatic species.
Accelerated erosion of channels and islands due to changes in sediment transport.
Reduced carbon sequestration by mangroves and the carbon sink in the Congo plume in
Gulf of Guinea.

Dams are usually the most significant and direct modifiers of river flows. The ability to release
environmental flows is strongly influenced by dam design. Therefore, it is important to determine
environmental flow requirements and integrate these flow requirements into the water management
plan and dam design to maintain economically and socially valuable ecosystem services and aquatic
biodiversity. Different species thrive under a range of optimal conditions, and river ecosystems are
typically attuned to the seasonal and annual variability typical to that river. Dam releases that are
based on a fixed percentage of inflow into the reservoir maintain inter- and intra-annual variability
for the ecosystem.
A minimum 20-year continuous record should form the baseline for environmental flow, since
records of this length more accurately reflect natural variation in annual, daily, and seasonal flow.
These baseline data can enable new dams to be designed with physical provisions for adjusting
releases and accommodating future shifts in best practices for river management (Krchnak et al.,
2009). There are a number of methods that have been developed, each with their own advantages
and disadvantages, to guide collection of baseline data when determining ecological/environmental
flows to incorporate into the ESIA analysis (Dyson et al., 2003; Richter et al., 2011).
Congo River Estuary/Mangroves
The Congo River Estuary comprises of two regions: 1) the shallow inner estuarine region, which is
dissected into channels with associated islands and wetlands, and 2) mangrove forests bordering the
outer estuary (Crossland et al., 2006). A significant feature of the outer estuary is a deep central
canyon that extends through most of the zone and drops abruptly to a depth of 100 m before
continuing to deepen as it extends offshore as a trench to the Angola Basin (3,500 m depth).14 The
central outer estuary has an average depth of 270 m with few tidal flats. High current velocity and
discharge rate of the river produces a stratified estuary. The Congo River discharge is confined to
the upper five to 10 m and forms a lens above the canyon waters that extends 400 to 1,000 km
offshore, depending on wind forcing, wind currents, and freshwater discharge (Crossland et al., 2006;
Hopkins et al., 2013).

14

Congo deep-sea fan (see later section).
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Mangroves National Park 15 is located at the mouth of the Congo River, in the DRC territory of
Moanda (UNEP, undated). The park is subdivided into three different areas: a coastal strip, a
riverside land area and a number of mangrove islands. The mangrove islands are fully protected by
law, while the other areas are only partially protected. The Park was designated as a Ramsar 16 site in
1996 (i.e., a wetland of international importance). The tidal forests are dominated by three species of
mangroves: Rhizophora racemosa in the frontal zone and R. harrisonii and R. mangle in the middle
zones. The former two species can reach heights of 25 to 30 m. The mangrove forests merge into
freshwater swamp forests, some of which are weakly tidal (FAO, 2006). Aquatic fauna include shark,
barracuda, sole, capitaine, snakes, turtles, crustaceans (e.g., shrimp, crab), and oysters. Mammals
include the dwarf buffalo (Syncerus caffer nanus), manatee (Trichechus senegalensis), and hippopotamus
(Hippopotamus amphibius) (USAID, 2010). Manatees and hippopotamuses are both listed as
vulnerable on the IUCN Red List and hippopotamuses are highly vulnerable to poaching for
bushmeat (Lewison and Oliver, 2008; Powell and Kouadio, 2008).
Mangroves provide many ecosystem services critical to fisheries, tourism, waste treatment,
navigation, and natural disaster management including protection of coastal areas and infrastructure
from storm surges and floods (Barbier et al., 2011). In addition, more information is becoming
available on their role in carbon sequestration of “blue carbon” (Pendleton et al., 2012). 17 Coastal
ecosystems contain substantial quantities of blue carbon, and mangroves are among the most
carbon-rich forests in the tropics with soils that consist of thick, tidally submerged suboxide layers
(peat) supporting anaerobic decomposition pathways and moderate to high carbon concentrations
(Sutton-Grier et al., 2014; McLeod et al., 2011; Sifleet et al., 2011; Donato et al., 2011).
Changes in water flows through the mangroves (and other ecosystems along the river) will likely
affect carbon sequestration and storage. For example, if water levels drop, carbon currently
submerged will be exposed to oxygen, and decomposing and burning off as CO2. If water levels
become more stable with less variability, more carbon storage may occur in some areasas oxygen
exposure of soil carbon is reduced). Shifts in vegetation patterns, however, may result in less carbon
storage overall. Changes to salinity could affect mangrove distribution and productivity and decrease
capacity for carbon storage. Estimates of potential carbon storage impacts are based on general
knowledge of carbon storage in estuarine and wetland systems and not specific knowledge of how a
specific ecosystem in a specific place would respond. Monitoring protocols have been established for
tracking carbon in mangrove systems for use as baseline data, and collection and utilization of this
type of detailed information would require analysis of specific areas (Kauffman and Donato, 2012).
Congo Plume/Deep-sea Fan/Gulf of Guinea
T the Congo River flows into the Atlantic through the world’s largest and deepest river canyon, the
Congo Canyon, which begins in the river’s lower reaches and extends 400 km into the Atlantic
Ocean to depths of over 3,000 m. This submarine canyon, channel, and sediment lobe area form the
Congo deep-sea fan (Babonneau et al., 2002). The Congo River supplies a large volume of particulate
and dissolved organic matter to the Atlantic Ocean, both at the surface and at the sea bottom
through the Congo Canyon. The Canyon cuts deeply into the shelf and the continental slope and
feeds a 1,250 km-long valley where the sediment is transported by episodic turbidity currents (Sibuet
and Vangriesheim, 2009).
Studies indicate that both the sedimentation in the deep-sea fan and the productivity of the overlying
waters are strongly influenced by the fluctuating discharges of the Congo River. Sea surface
temperature (SST) and marine productivity are further affected by wind- and river-induced
upwelling. A direct relation between SST, precipitation in the Congo Basin, vegetation cover,

Protected area comprises 768 km2
The Ramsar Convention is an international treaty for the conservation and sustainable utilization of
wetlands.
17
Blue carbon is the carbon sequestered (taken up by biological organisms) and stored in marine and coastal
habitats.
15
16
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chemical weathering, and runoff can be established for the past 200 thousand years (Dupont, 2009).
The Congo River’s massive discharge of freshwater into the ocean (the surface plume) affects sea
surface salinity in the eastern equatorial Atlantic (EEA) and stratifies the surface layers. The
interactions between river runoff, sea surface salinity, and temperature play an important role in the
inter-annual variability found in the EEA region (Materia et al., 2012).
The long-term BIOZAIRE 18 multidisciplinary deep-sea environmental program characterizes the
benthic community structure in relation to physical and chemical processes (Sayoye et al., 2009;
Sibuet and Vangriesheim, 2009). The results of this program have 1) described newly discovered
benthic habitats, deep-sea corals, and localized rich biological communities associated with seeps,
and 2) documented the degree to which the variations of the benthic community structure could be
influenced by the Congo River discharge. Taxonomy studies of the seep environment described 16
new species and two new genera. The Congo channel is a very active system with highly energetic
turbidity currents causing rapid transport of large quantities of sediment as far as the lobe area at
depths of 4,800 m.
Reductions in sediment and nutrients through reservoir trapping can affect species that depend on
natural flooding and deposition, and coastal fisheries that depend on the offshore nutrient plume. For
example, similar hydropower projects constructed in the Central Highlands of Vietnam and the
Yunnan Province of China have demonstrated a significant impact on the Mekong Delta fresh and
coastal water systems due to reductions in river sediment and nutrient load (ICEM, 2010).
Surface plumes transport fresh water discharged by large rivers, such as the Congo, hundreds to
thousands of kilometres away from the coast, and nutrients carried by the plumes contribute to
enhanced primary production and carbon sequestration (Denamiel et al., 2013)of oceans. Until
recently, the effect of river plumes on productivity was undetermined due to low concentrations of
nitrate in the river plumes, and essential nutrient for most phytoplankton. According to recent
sampling experiments in the northwestern tropical Atlantic, however, nitrogen-fixing cyanobacteria
play a crucial role in enhancing the productivity of large tropical river plumes (Subramaniam et al.,
2008).
Although Congo River plume studies remain in their early stages, studies in similar ecosystems, such
as the Amazon River, demonstrate evidence of plume-driven nitrogen fixation far from the river
mouth and support for important pathways for atmospheric carbon dioxide sequestration in the
western tropical North Atlantic. Further, the number and type of species changes as water moves
away from the mouth of the river, and the carbon sequestration associated with nitrogen fixers in
river plumes is almost three times higher near the mouth of the river due to the concentration of
coastal phytoplankton (Subramaniam et al., 2008). Changes to the physical, chemical, and biological
characteristics of the plume could have significant impacts on associated carbon sinks, as well as
management of regional carbon budgets.
Greenhouse Gases
Hydropower is a renewable energy source that can reduce GHG emissions. Filling dam reservoirs,
and can also result in increased outgassing of GHGs (e.g., carbon dioxide, methane, nitrous oxide)
due to the decomposition of terrestrial vegetation flooded by the reservoir and algal blooms from
still water. Increased GHG emissions from the newly flooded terrain are likely to last for years or
decades as the decomposition takes substantial time in anaerobic conditions. The amount of carbon
dioxide and methane emitted varies among reservoirs as a function of drainage basin characteristics,
reservoir morphology, longitudinal gradients from the tributaries to the dam, and time (as the
reservoir ages, emissions change). For instance, measurements of GHG emissions over a 10-year
period in a reservoir in French Guiana have shown that releases downstream of the turbines may
represent a major pathway for methane emissions (Abril et al., 2005).
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Efforts have been made to measure nitrogen fixation rates in plumes in the Congo River, a carbon
sink that may have implications for regional carbon budgets. Countries considering building dams for
'green power' also need to consider the loss of the carbon sink associated with the river plume
(Dumé, 2008).
Below is an internal USAID preliminary projection of net global GHG emissions that seeks to
provide information on the net GHG emissions from Inga 3-BC. Information used for the table
calculations has been obtained from a variety of sources. 19 However, since reservoirs are intrinsically
linked to the rivers that feed them, water and sediment inputs into the reservoir are functions of the
land use in the watershed. To clearly understand and predict GHG emissions from reservoirs,
baseline data on pre-impoundment carbon sinks and sources from the original river course and
watershed must be collected (Mendonca et al, 2012).
Table 4: USAID preliminary projections of net global GHG emissions

GHG

Emissions from Reservoir

CO2
(Carbon
Dioxide)

Total of 140,000-150,000
tons over 30 years (Study
compares biomass
clearing & burning with
aerobic breakdown)

CH4
(Methane)

None (Study assumes no
anaerobic breakdown in
reservoir with run-ofriver operation)

Avoided from Other
Generation Sources
31.3-38.5 million tons
avoided per year; up
to 1.9 billion tons
over 50 yrs
Coal mining and leaks
from oil and gas
systems are significant
sources

Net GHG Emissions
31.3-38.5 million tons avoided per
year (over 50 years = 1 year of
US coal emissions)
Additional avoidance needs to be
calculated and specified in CO2
equivalent
Additional avoidance needs to be
calculated and specified in CO2
equivalent

Although scientists may not agree on methodology, there is agreement that GHG emissions
resulting from the flooding of tropical reservoirs should be taken into account when pursuing
hydropower projects.
The information in Table 3 does not account for increased global GHG emissions from continued
export of coal from South Africa due to rising global demand for energy. 20 Also, given the expansion
of the mining industry in South Africa, continued construction and operation of domestic and global
coal-fired power plants in concurrence with Grand Inga is likely. 21
Summary of Stakeholder Comments on Environment
The Government of DRC concludes that the adverse environmental impacts of Inga 3-BC will be
minimal due to limited threats to forests and lack if threatened species in the impacted area 22.
19

Inga Feasibility Study (Environmental & Social Impact Study) and US EPA documents on US Coal Emissions
and US GHG Inventory. According to US EPA’s 2012 statistics on emissions from US coal-fired generating
facilities, CO2 emissions from that source totaled 1.6 billion tons. If Inga 3-BC HPP’s output is assumed to
avoid coal on a one-to-one basis, the avoided CO2 emissions cumulate to 1.9 billion tons after 50 years of
operation (reference plant is ESKOM’s 4,800 MW Medupi coal-fired power plant [now under construction]).
20
Many of the deposits can be exploited at extremely favorable costs and, as a result, a large coal-mining
industry has developed. In addition to the extensive use of coal in the domestic economy, about 28 percent of
South Africa's production is exported, mainly through the Richards Bay Coal Terminal, making South Africa
the fourth-largest coal exporting country in the world. By international standards, South Africa's coal deposits
are relatively shallow with thick seams, which make them easier and, usually, cheaper to mine. At the present
production rate, there should be more than 50 years of coal supply left.
http://www.energy.gov.za/files/coal_frame.html
21
USAID Energy Expert
22
This claim is contradicted by the World Bank Safeguards Data Sheet, which identified two mammal species
in the project are that are threatened or near-threatened according to the IUCN Red List: chimpanzee
(endangered) and hippopotamus (vulnerable) (World Bank, 2012b).
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Government of DRC, however, recognizes the need to conduct a study to better understand the
potential unavoidable impacts.
The Government of DRC indicated that Inga 3-BC and Grand Inga will significantly affect neither the
town of Matadi nor downstream sections since the same volume of water diverted from the Congo
River will be returned to the main channel.
Stakeholders agreed on the regional environmental benefits of the project. The project is proposed
to provide clean energy to Southern and West Africa as energy needs grow in the region. Power
generated by Inga 3-BC will offset growing supply needs and subsequently reduce incentive for
countries to pursue and develop nuclear or coal power operations.
CSOs have raised concern about the strength of environmental monitoring and protection, citing
inadequate investment in ESIAs and inadequate funding for mitigation measures. For example, the
2011 environmental law requiring an ESIA is remains incomplete without enactment of the 23
accompanying decrees. CSOs have organized to monitor the progress of the ESIA, raising the
question as to how the Government of DRC will protect its citizens from adverse environmental
impacts and govern Inga 3-BC development.
4.2.2 USAID Recommendations
Since the ESIA has not yet been completed, USAID makes the following recommendations with the
goal of strengthening the ESIA, project design and sustainability.
Environmental Baseline Data
Recommendation
•

•

Collect environmental baseline data for the ESIA on:
o Biodiversity, habitats, habitat connectivity, hydrology, water quality, channel
morphology, sediment and freshwater plume, mangroves, and external stressors.
o Comprehensive environmental flow requirements (prior to ESIA).
o GHG emissions sources and sinks.
Facilitate an organized and comprehensive system (such as expansion of CICOS role or
establishment of trans-boundary watershed management authority charged with managing
the natural resources) to collect and analyze data, monitor river characteristics, and provide
recommendations for development activities affecting the basin.

Recommendation Sub-Component
•
•
•
•
•
•

Gather baseline data over a sufficient period of time to capture seasonal variation.
Collect and monitor baseline data on the amount of discharge and changes to the freshwater
lens and freshwater plume ecosystem and associated ecosystem services important to local
peoples and the region.
Map and monitor distributions of mangroves and other near-shore aquatic vegetation
communities.
Provide clear explanation of the criteria used to determine impact magnitude and
significance provided in the ESIA.
Conduct a comprehensive environmental flows assessment to specify flow requirements
needed to maintain ecosystem services prior to project design phase.
Model and evaluate the project’s net contribution to climate change (i.e., identify if the
project will be source or sink of greenhouse gases).

General environmental data
A proper ESIA includes the collection of sufficient baseline data and subsequent analysis to identify
avoidance and mitigations measures designed to reduce potential adverse environmental impacts.
Baseline assessment is critical to the prediction of impacts and later verification of the accuracy of
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these predictions and mitigation measures. The following section provides examples of the types of
baseline data that should be collected over a wide range of potentially affected ecosystems.
Appropriate baseline data, gathered over a sufficient period of time to note seasonal variation, is
required to assess the scope of impacts and to identify prevention and/or mitigation measures. Clear
explanation of the criteria used to determine impact magnitude and significance should be provided
in the ESIA.23
For example, data needs to be collected on the endangered, vulnerable, and endemic species and
associated habitat in riverine forests, wetlands, rivers, and mangroves for subsequent analysis to
determine potential impacts and identify avoidance and other mitigation measures. The World Bank
Environmental Assessment Source Book Update on Biodiversity and Environmental Assessment
(World Bank, 1997) states that to determine the project’s impact upon natural habitats and
ecosystems, the following data data should be collected:
•
•

The status of biodiversity and natural resources, uses, and threats, including both scientific
and indigenous knowledge.
Ecosystem functions and values, including extent to which environmental thresholds or
critical levels are being approached.

Examples of the types of baseline data that should be collected, using standard data collection
techniques, to provide information on the above points include the following:
•
•
•
•
•
•
•
•

Baseline data on the biodiversity in the project area and its area of influence relevant to its
local, regional, national, and international importance; its use by local communities; and
population structure and dynamics.
Distribution, richness, and diversity of habitats and ecosystems including
connectivity/fragmentation, carrying capacity, and functional analysis.
Maps of the temporal distribution, relative abundance, and population status of fish species.
Maps of the critical habitats for life stage timing - spawning, incubation, migration, and active
rearing.
Maps of microhabitat characteristics (e.g., depth, velocity, substrate, cover).
Maps of habitat connectivity (e.g., flow regime, channel morphology 24 and characteristics) at
discrete intervals to the mouth of the river.
Hydrological studies and flow assessments. Test and refine the hypotheses about the
relationships between environmental flows and the important river processes and
conditions.
Water quality parameters (e.g., dissolved oxygen, pH, temperature, total suspended solids,
total organic carbon,25 phosphorus, nitrogen) collected in a temporally and spatially
structured manner. Where reservoirs will inundate vegetation, water quality issues include
mercury methylation and subsequent bioaccumulation.

23

There is a meteorological and hydrological capacity building project currently under consideration by the
Strategic Climate Fund mechanism. Project development should include modelling of expected consequences
of changes in forest cover and distribution due to both human- and climate change-based impacts on both local
and regional/global scales. The “safeguards” and the mechanisms for monitoring implementation in the
preceding instruments should inform the ESIA for the Inga 3-BC project. Engagement with regional institutions
such as CICOS and Central African Forest Commission could be useful in coordinating and harmonizing inputs
from upstream jurisdictions.
24
This requires an understanding of fine and coarse sediment supply sources, transport mechanisms and
deposition. The interaction between sediment, flow and setting determines characteristic features of the
channel (shape: width-depth ratio, thalweg location, bars; stability: lateral instability, avulsions; bed forms:
riffles, boulder riffles, etc.)
25
This is a critical water quality characteristic that drives the energy balance and food chains in aquatic
ecosystems.
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•

•

Mapping of lower trophic levels (e.g., periphyton, macrophytes, invertebrates). Lower
trophic level species are key components of stream productive capacity and are an
important component of fish diets. It may be necessary to sample lower trophic levels to be
able to evaluate the effects of flow change on productivity at both low and high trophic
levels.
Assessment wildlife hunting and fishing pressures and impact of construction on natural
resources (wildlife, wood).

The selection of study sites is critical for collection and mapping efforts. Improperly located sites
may not provide the data required. Transect sites should be located in habitats important to species
of interest. Properly established and geo-referenced transect sites will enable and facilitate
monitoring and determination of pre-post project impacts (Lewis et al., 2004; State of Oregon,
1995).
Mangroves
As part of the development of the ESIA, it is important to research whether changes in the river
discharge will affect the presence, duration, and thickness of the freshwater lens in the Congo River
estuary, as well as whether any of the mangrove species in the estuary are likely to be affected by
changes in salinity, nutrient delivery, and water quality, as a result of the timing or amount of
discharge. This should be coupled with collection of baseline data and subsequent monitoring of
concentrations of nutrients and various forms of carbon (dissolved and particulate, organic and
inorganic) throughout the estuary.
Congo Plume
As part of the development of the ESIA, the ecology, water quality, flow, and other characteristics of
the sediment plume should be monitored at the mouth of the Congo River. Baseline data on the
spatial extent and variability of the freshwater plume and the sediments and nutrients transported by
the plume into the EEA are critical for understanding the EEA ecosystem impacts of damming the
Congo River. In addition, baseline data on the volume and timing of riverine nutrient inputs to the
EEA from the Congo River over annual cycles are critical to assessing how the dam may affect
carbon sequestration. Process studies should be undertaken to measure the magnitude of nitrogen
fixation and the associated carbon sequestration and burial fluxes.
Ecological/Environmental Flows
A variety of methods and approaches have been developed to determine environmental flow levels.
It is expected that hydrological information will be used to inform design elements (e.g., multilevel
intake/outlet structures, sediment bypasses, sluice gates) and facility operations to allow the river to
retain inter- and intra-annual variability, which are essential to maintenance of ecosystem services
and biodiversity.
Biophysical baseline data is needed to understand the natural flow regime, better assess potential
impacts, and identify avoidance and mitigation measures. Baseline data should be acquired on all
biophysical aspects of the river: hydrology, hydraulics (water level, river cross-section), water quality,
riparian habitat, aquatic species (plants, vertebrates, and invertebrates), semi-aquatic mammals,
herpetofauna, microbiota. All studies should be linked to flow with the objective of being able to
predict how any part of the ecosystem will change in response to specified flow changes.
Greenhouse Gases (GHG)
Concentrations of dissolved GHG in water upstream and downstream of the dam should be
measured in waters near the surface, in the air overlying the water surface, and in the deep waters
of the reservoir, particularly at the depths that may be released over the dam spillways. The gases
sampled should include carbon dioxide, methane, and nitrous oxide. Per the above discussion of the
Congo Plume and its role in carbon sequestration, the loss of the carbon sink associated with the
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river plume, along with the watershed and river transport of carbon, 26 should also be included in the
GHG emissions assessment. Furthermore, measurements should be made throughout the year to
assess variability in the hydrological cycle. These measurements, along with measurements of the
spatial extent of flooded lands, should start prior to dam construction and continue for a sufficient
number of years after construction to quantify the increased greenhouse gas emissions due to the
degradation of flooded vegetation.
Timeframe
In the TOR, the timeframe of 150 days for conducting the environmental and social assessments is
inadequate for proper collection and analysis of data for the purpose of providing avoidance and
mitigation recommendations 27. According to the Asian Development Bank-A Good Practice Source
Book, “some data may have to be collected over an extended period of time, particularly for
features that are seasonally variable (e.g. river flows) or difficult to identify during some periods of
the year (e.g. deciduous vegetation species).” (Asian Development Bank, 2012). In this case, a
primary, field data collection would likely last two years to account for changing environmental
conditions including water and biota.
Cumulative Impact Assessment
Recommendation
•

Evaluate cumulative effects as the effects of Grand Inga and evaluate cumulative impacts
related to the expansion of mining and associated industries as a direct result of Inga 3BC electricity and its associated facilities and impacts of associated facilities (i.e.,
associated transmission lines) in the ESIA.

Recommendation Component
•

Define cumulative effects of Inga 3-BC to include the effects of the any future
component of the hydropower cascade in the area of influence throughout the life of
the project.

USAID's evaluation of cumulative impacts is based on the CEQ regulation definition and CEQ
guidance for incorporating cumulative effects analysis in environmental assessments. The CEQ
regulation’s defines “cumulative impact” as "the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable
future actions. Cumulative impacts can result from individually minor but collectively significant
actions taking place over a period of time." The World Bank defines cumulative impacts as “[the]
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.” (World Bank, 2012).
The World Bank refers borrowers to the IFC “Good practice handbook : cumulative impact assessment
and management - guidance for the private sector in emerging markets.” Additionally, each Multilateral
Development Bank (MDB) may have a slightly different approach to performing cumulative impact

26

Rivers play a crucial role in removing carbon from the global cycle by carrying large amounts of terrestrial
material to the ocean where it is partially permanently buried. (Mendonca et al., 2012)
27
Subsequent to the field visit for this project, the bank released several TORs. An ESIA TOR for Inga 3-BC
and the transmission line to the Zambian border were released in May 2014 and indicated that the technical
assistance consultant had between two (cultural framework) to six months (the transmission line component of
the project, the support plan for indigenous peoples, the community development plan and the support to the
camps for Inga 1 and 2). The ESIA TOR stated that 15 months (the ESIA for Inga BC) would be allocated to
complete the assessment.
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assessment. These variations may include the approach to defining the spatial and temporal
boundaries for the cumulative impact assessment.
Inga 3-BC is the first of seven proposed phases in a series of hydropower plants that could supply
upwards of 40,000 MW of power. AfDB funded an “assessment of the environmental and social
impacts which could result from the construction and operation of the installations proposed on the
Inga site” which is a part of “the feasibility study for Grand Inga” (AECOM and EDF, 2014). Further,
many planning documents on Inga 3-BC, including those of the World Bank, include the assumption
that successive phases of a series of hydropower plants will follow. For example, the World Bank
ISDS (World Bank, 2012b) states that “… (i) the proposed design of Inga 3 includes turbines
dimensioned to function … after increasing the Bundi dam height for Phase C and (ii) part of the
rationale given for selecting Inga 3 canal option is that this will allow the future full development of
Grand Inga at a lower cost.” Considering that the potential future series of hydropower plants at the
Inga site are reasonably defined and reasonably foreseeable to perform a feasibility study, USAID
experts indicate that the future potential series of hydropower plants should be assessed as a part of
cumulative impacts. Furthermore, it is USAID’s technical judgment that any subsequent hydropower
facilities which utilize portions of the area of influence or that use Inga 3-BC facilities should be
studied under cumulative impacts. This is particularly important because “more severe impacts are
anticipated in subsequent phases of Grand Inga development” (World Bank, 2012b).
Most planning documents on Inga 3-BC include the assumption that Grand Inga will follow, including
those of the World Bank. For example, the World Bank Safeguards Data Sheet (World Bank, 2012b)
states that “… (i) the proposed design of Inga 3 includes turbines dimensioned to function … after
increasing the Bundi dam height for Phase C and (ii) part of the rationale given for selecting Inga 3
canal option is that this will allow the future full development of Grand Inga at a lower cost.” USAID
recognizes that World Bank staff also have argued that “…the economic rationale for selecting Inga
3 does not rely on the potential development of subsequent phases of Grand Inga” and that a
“detailed study is not required at this stage of the potential impacts of the full Grand Inga
development, because full development is not necessary to justify Inga 3-BC.”
For example, the cumulative effects of the planned series of hydropower plants may include more
significant changes to water and land surface area. Specifically, the effects of a raised river level of 40
m at the diversion and associated raised water levels up to 180 km upstream need to be fully
evaluated—especially for trans-boundary issues with the Republic of the Congo that may impede the
development of subsequent phases. Upstream effects may increase resettlement issues that can be
mitigated with early engagement. Change in downstream flow from Grand Inga should be examined
with regard to effects on flooding, habitat (such as mangroves), flora and fauna in aquatic and
terrestrial environs, the ocean plume, and carbon sequestration.
Electricity from Inga 3-BC is intended to support the mining industries in both Katanga region (DRC)
and South Africa. Therefore, in addition to assessing the impacts of hydropower plants, the
cumulative impact assessment should also look at the environmental and social impacts of the
increased/expansion of mining and associated activities as a result of increased electricity to these
industries.
The Inga 3-BC development includes an intake on the Congo River and a 12 km transfer canal to
transport water to the Bundi valley, a 100 m high roller-compacted concrete dam at the
downstream end of the Bundi valley, and a hydropower station equipped with 11 units for a total
installed capacity of 4,755 MW. Associated facilities clearly defined in the PAD include transmission
lines connecting the power station to Kinshasa and to DRC’s border via Kolwezi (Katanga region)
with a total length of 1850 km, and associated switchyards and converting stations (IDA, 2014).
Additional associated facilities should include construction support activities such as road, bridge,
and port rehabilitation, cement factories, and worker camps.

Affirmative Investigation Report for DRC Inga 3-BC Hydropower Project

31

4.3 SOCIAL
Project-Affected Peoples and Public Health Findings
Findings:
An estimated 6,300 people will need to resettle for Grand Inga. Project-affected communities:





Highly value education and travel great distances to receive it
Have limited access to healthcare
Have limited diets that are highly resource-dependent
Have received limited information on how Inga Inga 3-BC will affect their
communities

Public health assessments need to be conducted to ensure that diet, access to healthcare, and
quality of life are improved.
Recommendation:
Collect additional demographic and social data for the ESIA to support an evaluation of impacts
on public health and effects on community- and household-level economies/livelihoods.

4.3.1 Findings
Project Beneficiaries
South African government and industry stakeholders, who have committed to being the principal
buyer of electricity should Inga 3-BC move forward, have stated an intention to further develop
nuclear and coal operations if ir power needs cannot be met through Grand Inga. This is consistent
with current trends in several Power Africa countries toward development of cheap coal, often with
the support of Chinese developers, and the creation of a reliablereating a supply of power that
removes the need for coal and nuclear would be a major benefit of the project.
Construction and operation of Inga 3-BC will require a significant labor force—potentially 3,0007,000 temporary jobs are expected to be created to operate Inga 3-BC (AECOM and EDF, 2013). In
anticipation of this need, SNEL is in contact with Chinese developers and will be visiting the Three
Gorges Dam to learn how to apply findings and insights from the development of the Three Gorges
Dam to Inga 3-BC/Grand Inga. It is expected that the new job opportunities will result in increased
demand for local agricultural products, which is considered a positive social impact of Inga 3-BC.
Additionally, the reservoir in Bundi Valley created during later phases of Grand Inga will be stocked
with fish to create a local supply of protein.
Figure 7: Project Beneficiaries (Inga-Eastern DRC Mining region to South Africa)
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Project-affected Communities
USAID visited seven villages for this AI, two of which are located within SNEL’s concession area for
Inga 1 and 2 (see Figure 7). During these visits USAID gathered baseline information about the
villages from community members on the following topics:
Education
The villagers value education and children travel long distances to attend school (two to seven
hours), despite the high cost (starting at US$24-$150 for primary school) and limited government
investment in building maintenance and supplies. Children who travel the longest distances often live
away from home during the week. The villagers had little to no formal education, particularly the
women, but reported that all of the children attend school.
Medical Centers
Preventable diseases (e.g., malaria, river blindness) are common due to lack of basic medicines at
local medical clinics. For example, local clinics can only provide malaria nets to women who give
birth in a clinic.
Drinking Water
Drinking water is collected primarily from springs within an hour’s walk of most villages. Some
villages reported variable water quality depending on the season—dirtier water in the dry season—
while other villages reported that the water is clean all year round.
Decision-making Process
Decisions are made by village consensus during meetings called by the village chief, though men are
typically more involved in the decision-making process than women. Women are more likely to be
involved if they believe the issue affects them in an important way. If the women are not in
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agreement with the solution presented by the men they will present their own solution for
consideration.
Hunting
All villages visited reported some level of hunting and trapping, primarily for sale at the market.
There is some seasonal variation in hunting—it is most common during cultivation when the crops
attract wildlife—although men will leave the village on multi-day hunts. Targeted wildlife includes
small antelopes, chimpanzees, monkeys, birds, bats, and wild boar. The more valuable meat, such as
chimpanzee, is sold at the Inga market while the villagers consume the less valuable meat, such as
monkey. Some commonly hunted species are suffering from a decline in population due to hunting,
disease, deforestation, and encroaching and invasive species.
Fishing
The people in all villages participate in fishing, primarily for sale at the market. However, the
frequency of fishing varies depending on the distance of the village to the Congo River or its
tributaries—while one village fishes daily another fishes monthly. Additionally, in some villages, men
fish, while in other villages, women fish. Those who fish have extensive knowledge of local fish
species and fishing methods, including nets, lines and basket/funnel traps. Some of the traps rely on
fluctuating river levels. Many species are migratory or only lay eggs in deep water.
Agriculture
The people in all villages grow crops, primarily for sale at the market, year round. Production is
dependent on rainfall for most villages, while some villages located near small rivers have access to
irrigation systems. Crops include fruit trees, maize, peanut, mango, coffee, bananas, grapefruit
variety, taro, sweet potato, mushrooms, honey, beans, onions, soy, sesame, avocado, hot peppers,
and peas depending on the season. Farm lands are located one to two hours from villages and
accessed via rocky paths. Several villages grow crops and fruit trees in the Bundi Valley, which will be
flooded in a later phase of Grand Inga.
Income
It was difficult for villagers to provide an estimate of income earned through the sale of fish, game
meat, and crops. One village stated that crops were more profitable because their fishing methods
are low-tech and result in low-volume catches. Limited access to larger markets limits income. Prices
at the local market are 10 percent of those in the larger town of Matadi, which is located over 20
miles away and it is difficult for the villagers to access. Due to the high costs of transportation,
resellers and middle-men must be utilized, decreasing profit.
Diet
Dietary variety is limited because most crops, fish, game meat, and meat and eggs from livestock and
chickens go to the market. Most protein sources are sold to pay school fees. The typical diet
consists of manioc (cassava), plantain, banana, and beans, although many do not have enough money
to purchase palm oil for cooking the manioc leaves. When they have a windfall they purchase canned
fish, but they do not have enough money to purchase fresh fish or meat so protein intake is low.
Most villages reported hunger and members of one village stated that they go to bed hungry about
twice a week.
Clans/Land Rights
Prior to development of Inga 1 and 2, six clans had claim to the land and used it for farming; they did
not live in the area due to the risk and prevalence of river blindness, which is caused by a parasite
transmitted through the bite of the black fly. In the 1960's, SNEL purchased approximately 260 km of
land for US$30,000 from the Makoko Clan to develop Inga 1 and 2. The affected clans want to
revisit the purchase on the basis that $30,000 was not a fair payment and would like SNEL to hire
clan members for regular work and build a health center and school.
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Resettlement of Project Affected Communities
Hydropower projects may result in involuntary resettlement, either through physical and/or
economic displacement. AfDB and the World Bank have stated that there may be involuntary
resettlement during development of Inga 3-BC and following the development of the Congo barrage;
the latter will raise water levels as far as 180 km upstream and trigger the anticipated resettlement
of over 7,000-10,000 people (IDA, 2014).
Experts in the field of involuntary resettlement highlight that despite over 20 years of efforts to
improve involuntary resettlement, livelihoods are not always improved. This may be partly
attributable to the perception of involuntary resettlement activities as ancillary and temporary in
comparison to the project. As a project “component” resettlement activities do not receive robust
due diligence, including the detailed economic and financial analyses and budgets that they would
receive if the resettlement were carried out as a self-standing project. World Bank (1996) research
concluded that “cost analysis and financial planning for resettlement are often inadequate and
financial obligations unclear.”
Current practices lean heavily on cost-benefit analysis, which is a macroeconomic tool that only
weighs costs and benefits at the aggregate level and does not explore the distribution of costs or
benefits among project stakeholders. When the distribution of losses and gains is not taken into
account public resources can be invested in a way that benefits one segment of the population, while
no comparable investment is made for another segment that could be suffering significant losses
(Cernea, 2008).
A four-stage process for achieving successful involuntary resettlement has been developed based on
World Bank research and a statistical analysis of resettlement outcomes from 50 large globally
distributed dam projects. The process requires livelihood improvement rather than restoration of
previous living standards, participatory options assessment involving all stakeholders, development
opportunities for resettlers, and project benefit sharing (Scudder, 2012).
Summary of Stakeholder Comments on Project-affected Communities and Resettlement
There was consensus among villagers on the following general themes:
The villagers want information on the project impacts and opportunities to provide input. They have
not received information directly from the Government or been approached for their concerns. Not
all villages are aware that they may be relocated and that the project will flood the Bundi Valley,
where many of the villages plant their crops.
Most villagers feel powerless:
•
•

One village expressed frustration over a visit by a team that conducted a quality of life
assessment and told them that it would return to improve conditions, but have not done so.
Another village was visited by a team that assessed the distance from the village to the river
(3 km), and the villagers understood that the team was estimating whether Inga 3-BC would
affect the village, but the findings were not shared with the village.

Those that are aware of the relocation are concerned that there is no available land for them to
relocate to and that quality of life will decrease. They are concerned over their access to hunting and
fishing areas.
Though many of the villagers are frustrated, most expressed a willingness to relocate if some or all
of the following outcomes were met: improved quality of life, no harm to fisheries, and fair and
humane treatment, including advance notification and fair compensation, access to electricity,
priority for construction jobs, and the ability to sell more produce to other workers.
There was consensus among Kinshasa-based CSOs on the following general themes:
CSO partners need to be included in community consultations. Kinshasa-based CSOs have partners
in the province that work with project-affected communities to organize and effectively express
their concerns and incorporate them into the CSO discussions in Kinshasa and Bas Congo. Broad
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community agreement should be reached for the final relocation plan for affected communities,
including compensation levels.
A broader consultation is necessary to determine how energy energy needs can be met, whether
through development of Grand Inga or small hydropower facilities scattered across the country.
ESIAs need to be made available to the public. During a Government workshop on Grand Inga,
stakeholders reported that some assessments had been carried out but had not been made available
to the public. The World Bank has stressed that it has guidelines regarding disclosure of ESIAs, and it
will be advising the Government of DRC how to proceed with respect to these guidelines. The
World Bank also advised the Government of DRC to organize widespread meetings to inform all
stakeholders.
Transparency continues to be a concern for CSOs. Reportedly, the Government of DRC has
acknowledged this problem, and a process for accessing information was to be put in place in early
2013, although stakeholders have not been made aware of any progress to date.
A construction waste management plan needs to be put in place to clearly outline how waste will be
managed and properly disposed.
While the World Bank typically promotes high-efficiency, low-polluting power, CSOs believe that
Inga 3-BC is characterized by a lack of efficiency and access for rural areas that are not served by
transmission lines. Low purchasing power and economic status of the population must be taken into
account in proceeding the Inga 3-BC and Grand Inga.
4.3.2 USAID Recommendations
Since the ESIA has not yet been completed, USAID makes the following recommendations with the
goal of strengthening the ESIA process.
Recommendation
•

Collect additional demographic and social data for the ESIA to support an evaluation of
impacts on public health and effects on community- and household-level
economies/livelihoods and the impact of economic and physical resettlement.

Recommendation Sub-Components
•

•
•
•
•

Ensure meaningful participation through the involvement of appropriate local organizations,
the provision of legal advice, technical assistance and social expertise to affected people from
the earliest stages of the project and throughout the project cycle beyond construction
completion.
Address the concerns of affected communities.
Collect demographic, economic, and social data as a part of the ESIA.
Evaluate potential impacts on human health.
Conduct Public health assessments to ensure that diet, access to healthcare, and quality of
life are improved.

Affected persons should be provided with not only the opportunities and necessary support and
resources to participate in resettlement decision-making. These processes should be designed to
prevent elite capture of benefits, and to encourage capture of all “community” interests in the
decision-making process. To assess and predict, as well as develop methodologies to capture all
community interests and needs, appropriate information should be collected. Examples of
quantitative and qualitative social variables include population change, community and institutional
structures, and political and social resource variables. Specifically, distribution of power/authority
and migration patterns are important, Community and family variables such as perceptions of risk,
health, and safety and concerns regarding relocation should be documented. Community resource
variables including land use, changes in land use patterns, and river resources should be recorded.
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It will be important to ensure that collection methods are scientifically robust and to ensure the
integrity of collected data. Data and analysis should identify impacts to vulnerable populations,
including consideration of the distributional impacts.
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