Environmental and Social Management Plan Summary

Project Name: Empress Eugenie Falls Hydroelectric Power Plant (CDI), Fougamou, Ngounié
Province and the FE2 Falls Hydroelectric Power Plant, Okano River, Woleu-Ntem Province.
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Brief description of the project and major environmental and social components

The Gabonese government has prepared a hydropower sector development plan to meet the country’s
electricity needs. The Company for the Development of Renewable Energy (CODER) has signed an
agreement with the government for the construction of two hydroelectricity power plants - one at the
Empress Eugenie Falls on the Ngounié River and the other at the FE2 Falls on the Okano River.
SEDEP has signed a concession contract with CODER for the design and construction of hydroelectric
power plants and to provide assistance during operations. The design and connection of high tension
transmission lines from the two hydroelectricity power plants to create a national network is a
different contract with the government. The transmission lines are discussed in another environmental
and social impact study.
A-

Empress Eugenie Falls (CDI)

The Empress Eugenie falls on the River Ngounié are located in the Ngounié Province in the South of
Gabon, 5 km from Fougamou. The project includes building a 56 MW run-of-river hydroelectric
power plant.
The site is in the Peneplain Chaillu, a landscape of granite gneiss characterized by hills of 150 to 350
m north of Fougamou, with rocky bays where rapids and waterfalls such as the Empress Falls abound.
The soils of the left bank of the Ngounié are sandy clay, with low to medium fertility.
Agricultural activities consist of food crops and shrubs, but they generally require deforestation, with
the main constraint being the terrain. On the right bank, the soils are of high relief and low fertility.
The shores are lined with Ngounié flood plain forests, and almost all of the study area is characterized
by mainland open forests, with some gardening plots/fallow. The predominant economic activity in
the project area is subsistence farming, harvesting and fishing. The climate is of equatorial humidity,
with average temperatures of 23-28 °C. Relative humidity is generally above 80%, and annual rainfall
varies between 2,000 mm and 2,200, with two wet seasons, between September and December, and
between March and May.
The CDI hydroelectric power plant project includes the following:


The construction of a hydroelectric plant over water, initially with a set of four 14 MW
turbines to produce 56 MW, then with two more turbines to increase capacity to 84
MW in 2015. The site of the proposed hydroelectric plant is located at the Empress
Eugenie Falls. Upstream and downstream of the falls, the Ngounié River (a tributary of
the Ogooué) presents a rather flat profile. At the level of the site, the average width of

the river is 150 meters, although it divides into several branches forming small islands
in its course. The Empress Eugenie Falls include a main waterfall of about 12 meters
and a series of rapids which descends from about 20 meters over a distance of 2,000
meters. There is no building or structure on the site - a remote location and without
human occupation, thus avoiding the displacement of the population.


The center will house the hydro-mechanical, electrical and control equipment: The
power station being over water, there is no need for an artificial water retention or
basin. However, there will be a very small partial obstruction of the river, consisting of
three weirs to regulate water levels sent to the facility.




Threshold 1 located in the main branch of the River Ngounié;
Threshold 2 located in the secondary branch of the River Ngounié; and
Threshold 3 in the Bindolo.



Thresholds 1 and 2 will be equipped with four valves, each standardized to 20 m and a
height load of 6m. Each valve is operated through two hydraulic cylinders. The valves
allow for a full opening, making it possible to evacuate floating objects and sediments.
The river’s balanced profile is not altered. Threshold 3 is an unvalved Creager spillway.
It is equipped with a fish-way for continuity between the downstream and upstream,
regardless of the water control level. Flow passing through the fish-way will provide instream flow during low water. Threshold 3 is also equipped with a removable wooden
cofferdam enabling the cleaning out of sediment that can build on the right threshold.
The plant site will also include ancillary facilities on the island (temporary construction
camp, operations offices, workshop, stores, staff change rooms, common room /
canteen and toilets).



Roads / tracks for site access: during the construction phase, it may be feasible to cross
the river by ferry upstream for heavy equipment and materials, although it is also
possible to build bridges over weirs. The three thresholds will serve as foundations for
the pillars of single-lane bridges to access the right bank of the Ngounié. The site is
accessible by a footpath from a simple dirt road following the N1 main road, north of
Fougamou. There is need to build a new access road from the main road to the plant
site. An access track (compacted but not paved) leading from the site will be built on
the left bank, while a number of access tracks would be created on the right bank to
serve the plant, the processing post and the feed channel.



A crossing of the river Ngounié to transport materials and equipment to the island by
barge before installing thresholds / bridges;



Bridges over the three thresholds, one on the right bank, at the confluence between the
Ngounié and the Bindolo, the other that will cross the Ngounié at the proposed location
of two weirs;



Two thresholds with valved weirs to manage the river level and the water intake to the
plant, on the Ngounié, and a third spillway on the Bindolo. The threshold on the
Bindolo incorporates a single pass for sediment disposal and maintenance as well as a
fish ladder;
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The water inlet channel (450 m long): the upside will be equipped with two booms to
check the penetration of floating debris. Two access roads will be built along both
banks of the canal to allow routine maintenance;



The tailrace waters and turbinate restoration;



The related facilities on the island (temporary construction camp, operations offices,
workshop, stores, change rooms, common room / canteen and toilets).



The post-HT study (processing before transmission). The power transmission lines are
excluded from this study, and are covered in another environmental and social impact
study.

All necessary project land for access roads, construction activities and the operation of facilities
belong to the Government and is available to CODER through concession contracts. The Gabonese
government has provided temporary authorization to CODER for the use of the site. A Public Use
Declaration for the two sites was given to CODER in December 2011.
The government's contract with CODER provides for a 30-month schedule for the completion of the
works.
Government's contract with the CODE states a 30-month timetable for the completion of the works.
The plant will be built in September 2012, and equipment will be installed in December 2012.
Impoundment and preliminary testing will take place in April 2013, and the plant will be
commissioned in May 2013. Once operational, the CDI facility will work 24 hours a day, 7 days a
week, 52 weeks per year, subject to temporary closures for essential maintenance.
Socio-economic profile of the project area: agriculture is the main activity; farms identified in the
Tsamba Magotsi Division include well-kept new plantations which provide the bulk of the production,
and the old plantation (fallow) serving for the production of additional products for home
consumption.
Hunting takes place in the Banda and Sindara districts, while fishing takes place in the Ngounié and
surrounding waterways.
Fishing in the study area is not very developed and is used primarily for family subsistence. On the
contrary, the Apindjis, from the upstream of the Ngounié towards Mouila, are fishing experts. The
fishing income may reach CFAF 500,000/ month for a fisherman. There is special fishing at the
Empress Falls: shrimp fishing, practiced with bare hands by young people in the dry season.
Harvesting is a seasonal activity (e.g. mushrooms, berries, palm wine). Harvesting areas are mainly
located around the Ngounié and in the surrounding forest. The food harvested is mainly for home
consumption.
Handicraft produced includes mat-weaving, woven raffia or masks.
The Tsamba Magotsi Division has public and technical institutions, as well as primary and secondary
schools. Vocational training takes place at Fougamou, particularly at the Professional School of Public
Works. Given that there are only two secondary schools in the entire division for more than ten
primary schools, it is easy to witness the lack of facilities at the secondary level. Project
implementation will offer an opportunity to increase the provision of education and training.
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Figure 1 : Location of the proposed hydropower station at the Empress Falls on the Ngounié River

Figure 2: General plan - Hydroelectric development of the Empress Falls
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2.

Major environmental and social impacts

2.1

Positive impacts

The building of the hydropower plant will rapidly lead to an influx of people seeking employment or
business opportunities. Construction works will generate momentum for the region’s economy through
the creation of jobs for the local population. Some 400 direct jobs and 200 indirect jobs will be
created, including both skilled and unskilled. Although temporary, this activity will create significant
financial flow in surrounding villages through the recruitment of local people and the purchase of local
foodstuff.
The impact is highly positive and will last throughout the construction period, covering the entire
Fougamou area, indeed the entire Ngounié. Reversibility will depend on the number of persons whose
jobs will be maintained during the operating phase which will, in large part, require skilled labor.
Employment opportunities will decrease accordingly at the end of construction works and related
infrastructure.
The adoption of a policy to hire local people and the sustainability of these jobs would as much as
possible be a great asset to the region’s dynamism, as well as to the poverty reduction policy.
Generally, construction sites do not bring equal benefits to men and women. The recruitment of local
workers must be carried out in an identical manner for men and women. It will be necessary to ensure
that the requirements of the Gabonese Labor Code and those of lenders and working conditions are
respected. Special assistance measures could be considered in the creation of positions and / or
opportunities for women and other vulnerable people to enhance the potential benefits of the Project.
Access to Resources: the opening up of tracks for the works and the plant’s operation will bring about
greater capacity for the movement of the local population and, therefore, greater access to natural
resources.
Access to Energy: the project aims at electrifying the Woleu Ntem region with an interconnection to
the grid in Libreville. This will have a very positive impact on the people’s quality of life.
During the operation of the power plant, about eight specialized employees, mainly engineers and
technicians, will be employed to ensure that the hydroelectric plant runs 24 hours/day. Unskilled staff
include security guards and cleaners and will be local recruits.
2.2

Negative impacts

Air quality/noise/vibration and climate change
Currently, the sources of vibration in the study area are negligible - hence the low local sensitivity.
During the construction phase, the project’s right-of-way will require carrying out clearing operations
in an area of less than 100 acres on both sides of the Ngounié River to build related facilities (access
road, creating bridges, temporary base camp), the plant, intake channels and tailrace. The nuisance
will almost be daily and will stop at the end of construction or rehabilitation. The impact can be
minimized by taking mitigation measures. The main sources of poor air quality will be exhaust gases
generated by the presence and movement of vehicles, trucks and vehicles. The other sources will be
decomposing trees and other unremoved debris, and the presence of certain equipment at the base
camp (generator, oil storage, etc.). This will lead to an increase in greenhouse gases from burning
diesel during the excavation and movement on the site. The impact will be temporary and extended

beyond the project area. Project-related emissions will account for a negligible share of overall
national emissions.
The plant will emit negligible levels of greenhouse gases during operation. Air pollution directly
attributable to the plant during the operational phase will be negligible compared to thermal methods
of electricity production. During routine activities and on-site operations maintenance, internal
combustion engines and vehicles will emit exhaust gas and dust into the air, but in an insignificant
quantity.
Dust Emissions
The main sources of dust generation are the opening up of the access road to the site from the existing
forest road as well as internal circulation track, landscaping areas, and movement of excavated soil.
Traffic on the tracks will be negligible during the operating period and occasional during maintenance
or repairs. The measures implemented will reduce the intensity and frequency of the impact; the
residual impact will be negligible to moderate.
Noise and vibration
Noise and vibrations will come from the engines of equipment and vehicles, detonations when using
explosives during construction (excavations), leveling operations and loading / unloading of debris.
This noise will mainly affect workers on the site and wildlife around the site. Explosions will generate
vibrations that will, on occasion, affect a wide area, and over a short period. It is likely that noise
levels and vibration will not exceed value thresholds during the operational phase. Indeed, in normal
operation for maintenance work and given the remoteness of inhabited zones, the residual impact will
be negligible to moderate.
Surface water
Ngounié, the second largest tributary of the Ogooué, rises from the Chaillu Mountains. The Empress
Falls, immediately downstream of the Fougamou, are marked by a major fall of ten meters associated
with a succession of large rapids, representing a total unequal surface of about twenty meters over an
estimated distance of 2,000 metres. At the site’s location, the river reaches an average width of about
150 meters, marked by small islands. Located in a bend, these falls are ideal for energy production
over a shorter distance of about 500 metres, for the realization of a channel cutting the loop on the
right bank in favor of the thalweg. In an average year, the average monthly flow of the Ngounié is 700
m3/s with an amplitude of about 25% between the average year and the driest and wettest years. In
periods of low water (July, August and September), the flows fall below 400 m3/s, but rarely go below
135 m3/s. The lowest flows are observed in September, at the end of the dry season.
Surface water sample have made it possible to assess the water’s physical and chemical quality, its
appropriateness for use and biology. All water collected from the CD1 site has an overall good to very
good quality in terms of biology and capacity for drinking water production. These findings are
supported by the ichthyologic study, representative of the biological potential of this waterway.
The main sources of impact on the area’s hydrography and surface water quality are the removal of
vegetation and grading, building of the hydroelectric project equipment, mobilizing clearing or filling
land, and the building of service tracks. The waste generated by these activities, including the
dismantling of the plant and facilities, are likely to pollute the water (surface water, the Ngounié and
its tributary, Bindolo) either directly or indirectly by the effects of leaching and runoff water. Impacts
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could be physical (flow disturbances, increased suspended solids during deforestation and earth
moving stages) or chemical (chemical spills, waste etc.).
Flow Disturbances
During the construction and rehabilitation phase, a flow disturbance may be caused by abandonment
or spillage, storage of plant debris and/or earthwork or excavation materials in inappropriate
conditions, or poor design and maintenance of bridges that may result in the modification of
downstream flows. These permanent impacts could be moderate on the Okano, but significant on the
tributaries crossed by the projected roads. To maintain the long-term natural hydrological regime,
thresholds 1 and 2 on both sides of the Ngounié will be equipped with standard valves (Pelicans) to
ensure flow continuity, and maintain the river’s balanced profile. Threshold 3 is also equipped with a
removable wooden cofferdam making it possible to clean out sediment that can build on the right
threshold. As much as possible, the road layout prevents flows crossing.
Increased turbidity
The transportation of sediment to the river and its tributary will result in an increase of suspended
solids and altered sediment regime. The sensitivity of the medium vis-à-vis an increase in turbidity is
especially marked by the construction of the thresholds. Suspended solids will increase during
clearing, excavation, and foundation work. Storage areas of excavation materials and products present
a risk of spills of fine particles into the Ngounie’s river bed. The impact will span more than half of
the project’s lifecycle. With the work being done mainly in the dry season, the Ngounie’s dilution
capacity will be less, and the impact is considered significant.
Surface Water Pollution
Pollution could be caused by direct discharges into rivers or indirectly (runoff, sanitary wastewater,
effluent discharges, etc..). Potential sources of pollution include oil and other chemicals, used oil and
waste pollutants; spillage from trucks carrying construction materials, the leaching of contaminated
soils and runoff to streams, concrete spills and related products during the cleaning of production
equipment and the transportation of concrete etc., especially during infrastructure installation in direct
interaction with the river bed, and the discharge of waste on the construction site or the base camp.
This pollution could alter the physical, chemical or biological quality, affecting aquatic life and river
users in case they drink water from the river or eat contaminated fish. The risk of surface water
pollution is present throughout the project. The impact will be moderate to significant and with high
intensity, and will require action. During the operation phase, surface water pollution can be caused by
possible truck accidents or in the storage/distribution of hydrocarbons, through breakdowns in
drainage systems/retention basin etc., poor waste management and unsuitable wastewater
management.
Hydrography
The threshold construction works will require the temporary suspension of the river drainage in the
project area in order to dry up the streams and help carry out dry foundation works. There will be a
temporary change in flows with the risk of flooding / draining and the disturbance of the aquatic
ecosystem. It is likely that some fine particles will be carried to the river and will reduce water quality.
Although the impact on hydrography will be temporary, it will be particularly hard on the left branch
of River Bindolo during construction of threshold 3.
Risk of eutrophication and heavy metal solubilization
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The risk of eutrophication would be a release of mineral matter from the decomposition of vegetation
and soil leaching. This risk is considered negligible due to the absence of an effective restraint. Water
retention is very limited; its level is regulated through weirs allowing the maintenance of an adequate
minimum flow. The risk is not zero, especially in case of weir malfunction, particularly the one on the
Bindolo which poses a risk of depositing sediments. Similarly, the risk of solubilization of heavy
metals resulting from the degradation of vegetation potentially flooded and degraded is low for the
same reasons as previously.
Ground water pollution
Construction works due to a change in the watershed drainage, are likely to influence water level.
During the construction phase and rehabilitation, the main sources of impact on ground water quality
are the pollution generated by possible accidents, indirectly via contaminated surface water or seepage
of contaminants.
During the operation phase, surface water pollution can be caused by possible truck accidents or in the
storage / distribution of hydrocarbons, dysfunctional drainage ditches / retention basins, the
wastewater treatment plant or landfill site, waste mismanagement and inadequate wastewater
management.
Aquatic Fauna and Flora
Aquatic wildlife in the project area comprises mainly fish, shrimps and other species living on the
banks. The diversity of species of fresh- and brackish water fish illustrates the very richness of the
area. The richness of the explored area accounts for just over 42% of species found in Lower Ogooué.
The Empress Falls do not constitute a natural migration corridor, but are a barrier against peripheral
specifies. Besides fish, the study area is home to a diverse aquatic fauna, comprising primarily of
crustaceans and reptiles (snakes and crocodiles).
The main sources of impact on aquatic fauna and flora are the flow disturbances, increased water
turbidity, deteriorating physical, chemical or biological water quality caused by accidental pollution,
and unsuitable management of solid waste and effluents.
Aquatic ecosystem disturbances
The impacts during the construction phase include the obstruction of streams by service tracks,
increased suspended solids (SS) which can lead to a modification of aquatic habitats and a decrease in
biodiversity, change in water quality, and disturbance of fish migration upstream and downstream.
Despite the Ngounie’s high dilution capacity in case of spillage or sediment transportation, the
intensity of the impact remains significant. If the river flow falls below 135 m³/s, CODER will adjust
the flow into the main river channel in the event where the flow coincides with a major fish migration.
Water quality will be monitored during construction, including turbidity.
Soils
Soils in the study area have been considered ferralitic, highly de-saturated and weakly rejuvenated,
resting on granite gneiss. Samples were collected from six stations. The analyses show that the soil in
the study area is mainly composed of alumina and iron, with a predominant presence of calcium and
magnesium. The slopes around the falls favor soil leaching. With the area being less anthropized, these
high concentrations can be considered natural, constituting the local geochemical background. During
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the construction and rehabilitation phase, potential impacts will include erosion and soil stability, and
soil quality modification in case of spillage.
Soil erosion and stability
Clearing removes protection against soil erosion and decreases its stability. Access tracks will be
affected by rainwater and runoff, carrying sediments into waterways and increasing water turbidity.
The most sensitive points are the bridges at the level of thresholds and canals. Excavation will lead to
local landslides and land subsidence. There is also the risk of destabilization of the banks while
carrying out some foundation work on the river.
Erosion of the Ngounie and Bindolo downstream
The construction of the hydroelectric plant is likely to cause a decrease in the amount of sediment in
the downstream part of the Ngounie, which will, as a consequence, increase the risk of erosion. The
installation of thresholds with standardized valves will allow for the removal of floating objects and
sediment, thus maintaining the river’s sedimentological balance. Flow control on threshold 3 is not
automated, but the regular inspection and cleaning of the threshold will make the depositing of
sediment and debris to the right of the threshold negligible.
Soil pollution
During the construction phase, the impact may be caused by direct discharges to the ground or after
rainwater or wastewater runoff. Pollutants include oil and other chemicals, waste oils and polluting
waste, construction equipment, concrete and related products, and illegal waste dumping. This
pollution can bring contaminants through run-off into streams or leach contaminants in soils, with the
risk of ground water pollution.
Change in downstream oxygen content, temperature and water quality
During the operational phase, the mixing and dilution of water in the tailrace outlet will encourage the
return of baseline parameters of the oxygen content and temperature. These parameters will be
measured through the water quality monitoring programme. The impact is considered negligible.
Landscape and ecologically sensitive and remarkable sites
The Empress Falls do not belong to any particular ecological landscape, but are close to the LopéChaillu-Louesse landscape, defined by the Congo Basin Forest Partnership (CBFP) under the aegis of
COMIFAC (Central African Forests Commission). The study area is located about fifty kilometres
from the nearest national park, the Waka Park.
Terrestrial wildlife
The most commonly found mammalian species are: the porcupine, river hog, duiker and arboreal
monkeys. A panther footprint was spotted, and the presence of hippos was reported by upstream
fishermen of the Empress Falls. The area looks quite poor in fauna, particularly large mammals,
except for the presence of the panther and the hippopotamus which are protected species in Gabon and
considered vulnerable by the International Union for Conservation of Nature (IUCN) in their red list.
Impacts related to land clearing / excavation, construction and operation of the plant and associated
infrastructure could disrupt the pace of life of animals, causing a migration of local wildlife. The
animals will go to quieter areas. This disturbance is mainly due to noise and the project’s influence
will encroach on the temporary or permanent use of land. These changes will impact terrestrial
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wildlife which occasionally populates or frequents these areas. The proposed assessment criteria
qualify the impact as severe. However, the area available for the relocation of wildlife is sufficiently
near the impact zone. The animals will move and change their territory in a way as to compensate for
losses caused by the site’s development.
Fougamou zone avifauna
Avifauna consists of wildlife whose habitat is mainly or only the river. This applies to fishing birds
such as herons, eagles and screams, but especially the species that nest either on rocks or on sand
banks when they are discovered during the dry season. They would be especially sensitive to a sudden
rise in water level during the nesting period. This impact will not be more significant than when there
is no power plant given that the works over the water do not require any draining.
Flora
The following major vegetation types were found on the site: plantations/fallow, the Ngounie banks
and secondary forests (floodplain, wetland, dry land, and rock / rock outcrops). It is unlikely that the
area has a particularly remarkable vegetation type.
Public health: most recurrent diseases in the project area are malaria, gastroenteritis, fever, lung
infections, bacteria, viruses, mycoplasma, opportunistic infections, and various trauma.
The main risks that could affect human health are the influx of people into the site (HIV, other
sexually transmitted infections, waterborne diseases and parasitic diseases, new diseases), the presence
of stagnant water (malaria and filariasis), dust or gas emissions; increased turbidity, surface water and
ground water pollution, and vehicle-related noise.
Pollution of soil, surface water and the water table by chemical contaminants can have direct effects
on health in the event of ingestion, and contact with or consumption of contaminated products. Flying
dust as motorized vehicles circulate is likely to be inhaled and could cause respiratory problems.
Security: The main effects are accident-related:


Traffic-related accidents: the entrance is approximately 5 km from Fougamou. The
construction site is supplied from Libreville and is primarily by road. The village land is
relatively dense on this route which is experiencing high traffic levels. During the
construction phase, there will be an increase in traffic, especially supply trucks and
equipment movement during excavation. This increased traffic will manifest itself
through increased risk of collision between vehicles and accidents involving pedestrians
(workers, villagers). The risk is very high and associated with serious consequences, the
impact is permanent and it will last throughout the construction phase. During the
operational phase, the project will cause an increase in population in the project area.
This will result in an increase in local traffic. However the risk of traffic accident will
be negligible.



Drowning-related accidents: the real lack of water retention reduces the risk of
drowning often due to a surge in water level during reservoir discharge operations.
However, it will be necessary to install a security perimeter to limit access to the site to
authorized personnel. Staff and the population will be sensitized on the risks of abrupt
water surges. Factory managers will ensure the facilities are in good working order.
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Electrocution-related accidents: the shock hazard is considered negligible, access to
control activities and electrical maintenance are reserved for qualified, licensed and
trained staff.



Risk of fire/explosion: the risk of explosion / fire is related to the presence of electrical
equipment. The effect of lightning or a possible electrical problem can cause a fire. The
impact is considered moderate in the presence of appropriate preventive and corrective
measures.



Use of explosives: the risk of accidents associated with the use of explosive devices
should be noted, although it is occasional. The use of qualified personnel and firing
methods will help reduce this risk.

Impact on socio-economic activities
Hunting activity is less developed, and there will be no significant increase in poaching, with the
wildlife having sought refuge in calmer areas. Fishing grounds are traditionally located in calmer
water points, far below the falls. In the project area, shrimp fishing is practiced primarily by young
people during the long dry season, in the immediate vicinity of the falls. Agriculture is the
population’s main activity. The opening of tracks is likely to lead to the occupation of new cultivable
land by the villagers. Mitigation measures will reduce the intensity, extent and frequency of the
impact. The residual impact will be moderate to substantial.
Cultural heritage
The survey did not identify any archaeological remains in the area. There are no areas or building of
legally protected cultural heritage on the site and the surrounding area. The falls themselves have a
cultural and/or spiritual significance. Empress Eugenie Falls were named by Paul du Chaillu in honor
of the wife of Napoleon III, who financed his explorations in the 1850s. This name refers to the set of
30 falls between Fougamou and Sindara. From upstream to downstream, the three major falls are
called the Magotsi Falls (Fougamou), the Fougamou Falls or Empress Falls (site), and the Tsamba
Falls (downstream Sindara).
History has it that Tsamba and Magotsi are the names of the head couple of porters (Baka) who
accompanied the Akélés. The Akélés could not cross the falls, and sacrificed the couple in order to
cross the river. After the sacrifice, a liana was sent by the spirits that enabled them to cross. In their
memory, they gave their names to the falls. After crossing, the Akélés stopped there and shouted
"Foukaké" "we are stopping here" which became Fougamou. He therefore created a link between the
Akélés and the falls genii.
Traditional practices of the study area are concentrated at the falls. The ban and/or restriction of access
to this area would have a considerable impact on the cultural rituals and the collective
unconsciousness in the study area. At public meetings in the villages during the socioeconomic survey,
the local population highlighted the need to respect the genii ritual before the commencement of
construction on the site. This traditional offerings ceremony actually took place on 24 September 2011
by the community of the Akele, Bavili, Apindji, Mitsogho and Eshiran clans, which are the guardians
of the Empress Falls and this is prior to the commencement of construction. Throughout the project,
consultations will be undertaken to gather views and to maintain contact with the area in which the
falls are located, and community liaison will be ensured regarding access management.
3.

Improvement and mitigation programme
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An Environmental and Social Management Plan (ESMP) has been prepared in accordance with
Gabonese law and African Development Bank requirements.
ESMP’s objective is to:
-

Underscore mitigation measures;
Define necessary specific actions and implementation timeframes;
Identify roles and responsibilities for implementation; and
Estimate the cost of additional measures not included in existing budgets.

The following is a summary of proposed measures to mitigate the project’s negative impacts:

Air quality and climate change
Mitigation measures include regular maintenance of equipment and vehicles, route optimization; track
watering, speed limits, conservation of a wooded strip around tracks and material recycling. The
impact after the implementation of mitigation measures will remain moderate during the construction
phase.
Dust emissions
The measures that will be implemented to minimize dust emissions will be enforcing speed limits,
reducing the number of tracks to a minimum, track-watering and route optimization to reduce
traveling. These measures will help reduce the intensity, extent and the frequency of the impact of
dust, especially during the dry season. The residual impact will be negligible to moderate.
Noise and vibration
Mitigation measures include the use of hearing protectors, and reducing the hours of using motorized
vehicles and explosives to working hours and at a safe distance from residential areas and, if
necessary, informing affected communities of the use of explosives. The potential use of explosives
would be limited to the excavation of canals. The residual impact will be negligible to moderate
during the construction phase.
Water resources
Flow Disturbances
The measures that will be implemented to minimize flow disruption will be to arrange the nozzles to
ensure a free flow of water downstream, to allow for the proper construction of waste management,
the design of plans for storage cuttings, and forecasting methods for drainage restoration at the end of
construction, including thresholds. The water quality will be monitored during the operational phase.
These measures will help maintain the project area’s long-term natural hydrological regime, and the
residual impact will be negligible to moderate.
Increased turbidity
Mitigation measures include the development and maintenance of drainage ditches and retention pond
water during the construction phase, minimizing soil and rock slope, and vegetation; disposal of
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accidentally spilled material within the required time and the development of proper storage areas for
excavated soil. Mitigation measures will ensure a reduction in intensity, duration and frequency,
limiting the impact to potential accidents or malfunctions; the residual impact will be negligible to
moderate.
Surface water pollution
Mitigation measures to consider include: avoiding as much as possible to cross permanent streams and
to cross at the narrowest and stable locations, if necessary; maintaining vehicles, machinery and
equipment in good condition; proscribing refueling close to the river and tributary; preserving a strip
of vegetation in areas to be developed (factory, channels etc.); maintaining drainage systems and the
retention basin; establishing machine washing stations; designing a plan for safe oil/chemicals
management; providing enough toilets/ hygiene facilities, collecting and treating wastewater,
managing waste, providing anti-pollution kits to be used in case of accidents. These measures will
help reduce the intensity of the impact and promote its reversibility. The residual impact will be
negligible to moderate.
Hydrography
Mitigation measures to implement include: carrying out work in the dry season, promoting work
techniques that reduce the dumping of sediments (e.g. cofferdam, threshold construction), and putting
in place methods to restore the draining of waterways after construction. This impact should, in
particular, be monitored; mitigation measures will make it possible to reduce the intensity and
reversibility. The residual impact will be negligible to moderate.
Risk of eutrophication and heavy metal solubilization
Mitigation measures include creating a programme to monitor water quality, maintaining sufficient
water flow to avoid a rise in water above the threshold, designing a plan to monitor water levels and
maintaining the bar screen in good working and cleaning conditions in order to prevent malfunction
due to clogging. Residual impacts will be negligibly small to moderate.
Ground water pollution
Mitigation measures to maintain the quality of ground water consist in avoiding, as much as possible,
the crossing of perennial streams and, if possible, to cross at the narrowest and most stable locations;
maintaining vehicles, machinery and equipment in good condition; proscribing refueling close to the
river and tributary; preserving a strip of vegetation on the island at the level of the loop; maintaining
drainage systems and the retention basin; establishing machine washing stations; designing a plan for
safe oil/chemicals management; providing enough toilets/ hygiene facilities, collecting and treating
wastewater, managing waste, providing anti-pollution kits to be used in case of accidents. These
measures will help reduce the intensity of the impact and promote its reversibility. The residual impact
will be negligible to moderate. During the operational phase, the measures to be considered are the
regular maintenance of pipeline ditches, retention basins and facilities, the establishment of a
management plan for chemicals and waste planning measures in case of emergency spills, collection
and wastewater treatment, and ensuring quality control of the water before it is discharged into the
river, especially at the plant level and the tailrace output. The residual impact will be negligible to
moderate. These measures will help reduce the intensity and frequency of the residual impact
(negligible to moderate) which will be better controlled.
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Disturbance of aquatic ecosystems
Mitigation measures include designing a sensitive aquatic population monitoring programme,
constructing nozzles to ensure a free flow of water downstream; creating a protective perimeter around
sensitive ecosystems (fish, shrimps); avoiding the introduction of foreign or exotic flora; preparing
storage plans for debris; building and maintaining drainage systems and water settling ponds during
the construction phase; prohibiting the provision of fuel to machinery and vehicles within the vicinity
of rivers and putting in place a chemical products and waste management plan. These measures will,
on the one hand, limit the suspension of solid particles and minimize increased turbidity. On the other
hand, they will help reduce the risk of incidents leading to the dispersion of pollutants in the
environment. The residual impact will be moderate to substantial.
Erosion and soil stability
Mitigation measures include constructing access roads away from steep slopes, constructing the plant
and the temporary base camp outside areas that are sensitive to erosion, soil stabilization (bridge and
canal areas); minimizing traffic areas, soil remediation at the end of construction through re-vegetation
techniques; development and maintenance of drainage ditches and retention basins; building
embankments in successive layers; working preferably in the dry season. These measures will ensure
soil stability and minimize the risk of erosion by streams and rainwater.
Soil pollution
Mitigation measures include regular maintenance of equipment and vehicles, creation of maintenance
areas and equipment washing stations, and creation of a chemical and waste management plan. The
residual impact would be negligible to moderate. During the operational phase, plant operations will
generate the risk of accidental soil pollution. Measures will influence the intensity, frequency and
reversibility of the impact: the maintenance of the plant, drainage equipment and retention basins to
prevent any malfunction that is likely to pollute the soil, creation of a chemical and waste management
plan, fuel storage in standardized tanks, use of anti-overflow systems, fuel retention tanks, and
preparation of an emergency plan in case of soil pollution.
Terrestrial wildlife
This impact does not require any specific mitigation measure, except the following: if necessary, the
creation of a temporary team to possibly rescue animals in distress, especially during clearing and
construction activities, prohibition of hunting by workers, and regulation of access to the site (access
roads closed, guarded day and night, company vehicle entrance etc..). Roads and access tracks for
equipment must avoid crossing local trails or routes of terrestrial wildlife.
Health: mitigation measures will influence intensity, duration and also the frequency of impacts on
health, and will include a health problem management plan, physical presence of health care services
and first aid, an awareness and information campaign for staff and the public on sexually transmitted
infections (especially HIV/AIDS), an awareness campaign on water-borne diseases (filiariasis,
malaria), distribution and installation of nets; rational use of chemicals in the fight against water-borne
diseases (especially malaria). Enough toilets will also be provided in terms of number and quality in
accordance with regulations, and all sewage and industrial waste will be collected and treated.
Equipment and vehicles will be regularly maintained, and the tracks will be watered and vegetated to
minimize emissions and dust. Personal protective equipment will be available to those exposed. The
residual impact will be negligible to moderate.
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Security: mitigation measures to reduce the frequency of the impact include: improving road
conditions; designing a rehabilitation and road maintenance plan, instituting speed limits, having
proper road signs, and building speed bumps, establishing a procurement programme and instituting
limited access to the site, having a contingency plan in case of accidents that includes stabilization
measures and evacuation of the wounded; establishing public transport system and sensitizing staff
and villagers on the risk of traffic accident. The residual impact will be moderate to substantial.
Risk of drowning: it is necessary to install a security perimeter in order to limit access to the site to
authorized personnel. Staff and the population will be educated on the risks of abrupt water surges.
Factory managers will ensure that the facilities are in good working order. The staff and people will be
educated about potential risks of abrupt rise of water. Factory managers will ensure that facilities are
in good working order.
Fire/Explosion hazards: Mitigation measures include installing lightning conductors; preparing an
emergency plan in case of accidents and providing first aid facilities, and establishing a network of
hose systems to fight fire.
4.

Monitoring programme and complementary initiatives

Monitoring programme
A monitoring program was created for the construction and operational phases of the project:
Follow-up during the construction phase:
-

Monitoring health and safety in the workplace;

-

Establishing a chance discovery process of cultural and archaeological heritage;

-

Monitoring tree cutting and clearing compliance on deforested areas of the site with
good forest conservation; compliance with forest fire prohibition, etc.

-

Regular monitoring of wildlife in the project area and updating of a register of incidents

-

Conducting specific water studies to determine the water project's impact on fish and
other aquatic species during construction and throughout the project operation;

-

Monitoring air quality

-

Monitoring water quality:
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Monitoring the quality of surface water (pH, dissolved O2, temperature,
conductivity (EC), TSS (TSS), turbidity, mineralization (TDS), Ca, Mg, Na, K,
Cl, ammonia, sulfates, phosphates, heavy metals and hydrocarbons);



Monitoring the quality of treated wastewater: pH, BOD, COD, nitrogen,
phosphorus, hydrocarbons, grease and coliforms;



Monitoring the quality of drinking water: pH, turbidity, Mineralization, TSS, EC,
Ca, Mg, Na, K, Cl, sulfate, and bicarbonate; and



Monitoring activities and workers awareness programme on water safety
measures to reduce water-borne diseases.
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-

Verification of rules and procedures for use of sub-contractors: No child labor/forced
labor, discrimination, freedom of association, right to collective bargaining, hours of
work, minimum wage, staff discipline and claims management; percentage of local
employees; percentage of women employees; discriminatory behavior/complaints; etc.

-

Liaison with the community and complaints handling mechanism.

Additional measures in the operational phase:
-

Monitoring of hydrological parameters: hydrological parameters monitoring stations
(rainfall, speed and wind direction, humidity, temperature, evaporation) will be
installed on the River Ngounie with continuous monitoring of river Bindolo’s
hydrology and continuous recording of water level at the weirs.

-

Monitoring of water quality: temperature, dissolved oxygen, BOD, pH, conductivity
and suspended solids.

-

Monitoring of aquatic and river ecology: this program aims at documenting how the
aquatic community reacts to the operation of the CDI project. A periodic inspection of
water quality and river habitats will take place and will be accompanied by an annual
sampling of micro-flora/fauna, aquatic plants (including the case of invasive alien
species accumulation) and benthic organisms at the project’s upstream and downstream.

Furthermore, a specific aquatic ecosystems monitoring study will be conducted during the
construction and operational phases to quantify the possible impact on the fish population and
crustaceans (including shrimps). The monitoring campaign will commence with the construction and
will provide any necessary corrective measure.
CODER will put in place a system of sanctions for the violation of good environmental and social
performance rules outlined in the ESMP. This system will include three levels of sanctions: warning,
penalty and final dismissal of the person or company, and will provide for several levels of sanctions
for repeat offenders. The fines will be deducted directly from payments for the works.
Additional initiatives
One per cent (1%) of the construction budget is dedicated to putting in place measures that are in line
with the CODER sustainable development vision, and whose main objective is to provide assistance to
the local population in the areas of education, health and economic development:
-

CODER plans to better respond and within the limits of its financial, operational,
technological and human resources, to the grievances of the local population, and to
balance its initiatives across all villages and districts listed near the site;

-

The health programme aims at facilitating access to medical information and care for
all, especially for women and children; and

-

An education programme which aims at sensitizing young people on the potential
dangers of misusing electricity and environmental issues related to energy consumption.

To achieve these complementary goals, CODER will promote collaboration and will solicit the
support of local, national and international NGOs and other external resources to support it in its
ESMP Summary
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development projects and activities for local communities. One per cent (1%) of the construction
budget is dedicated to establishing measures that are in line with the CODER sustainable development
vision, and whose main objective is to provide assistance to the local population in the areas of
education, health and economic development.
5.

Institutional measures and capacity building needs

During the planning phase/pre-construction, HQSE integration specifications in drafting the Bidding
Documents for sub-contractors will help ensure the implementation of measures identified in the
ESMP.
The CODER HQSE official shall:
-

Design CODER Environmental Policy and Objectives;

-

Design CODER Health, Safety and Environment Plan (HSEP);

-

Design CDI base camp internal regulations (Operating Regulations and Code of
Conduct) ;

-

Design health emergency and evacuation plans (EVASAN);

-

Design control procedures for non-compliance and correction tools;

-

Design workers and local communities complaints handling mechanism;

-

Ensure contract documents are correctly adapted;

-

Plan health, education and liaison programs with local communities, prevention and
awareness campaigns on health, safety and environment and other socio-economic
initiatives in collaboration with local authorities and stakeholders (City Hall, Social
Affairs Officer, schools, local and international NGOs, etc.);

-

Manage the local community’s complaints handling mechanism, in collaboration with
the City Council in order to manage the register of complaints, mailbox and to facilitate
communication between local communities and CODER; and

-

Preparatory steps for ISO 14001 certification (2004).

At the construction phase, all staff and sub-contracting personnel and CODER staff will be responsible
for implementing measures identified in this ESMP. The on-site enforcement and respect of HSE
actions by sub-contracting and CODER employees will be the responsibility of:






Site managers and HSE sub-contracting officers;
Operations Manager (monitoring);
Technical team comprising 8-10 works engineer (monitoring);
HQSE manager (monitoring) ;
Local authorities and investors (monitoring).

The enforcement and respect of HSE actions by sub-contracting and CODER staff in the base camp
will be the responsibility of:
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Site managers and HSE sub-contracting officials;
Base camp management official;
HQSE official (monitoring).

Enforcement of the Complaints Handling Mechanism (local communities and workers) will be the
responsibility of:








HQSE official ;
Local council (local community’s complaints);
Operations manager and technical team (- on-site workers’ complaints) ;
Base camp management officer (on-site workers’ complaints) ;
Project director and BET director (monitoring) ;
Three representatives of the complainants (local population or workers depending on
the case);
Neutral representative such as a member of a local NGO.

The implementation of the Environmental and Social Management Plan will be conducted by the
HQSE Manager, under the supervision of the Project Director and in collaboration with local
authorities and stakeholders (City Council, Social Affairs Officer, schools, local and international
NGOs , etc.).
In the operational phase, the numbers will be significantly reduced on the site and the ESMP identified
measures to be implemented will mainly consist of monitoring and surveillance. The enforcement and
respect of HQSE actions by on-site sub-contracting and CODER employees will be the responsibility
of:





Operations manager (monitoring) ;
Technical team;
HQSE manager (monitoring) ;
Local authorities and investors (monitoring).

The technical team, operations manager and HQSE Manager will be responsible for monitoring and
tracking. In addition, CODER will appoint specialized sub-contractors for activities related to water
sampling and analysis, as well as the monitoring program for aquatic life, the mammalian fauna, etc.
In addition, CODER employees will receive various training on Health, Safety, Quality and
Environmental aspects, and grievance handling procedures. In addition, members of the technical team
will be trained on first aid.
The Operations Manager and on-site technical team will each week receive an HSE theme from the
HQSE manager which they will communicate to the sub-contracting HSE officials during HSE
Committees. HSE bulletins will be sent to all CODER staff and displayed in places where they will be
likely seen by all.
The HQSE manager will coordinate training and awareness campaigns/prevention on the site and in
local communities, in collaboration with the HSE sub-contracting officials, local authorities and
stakeholders (City Council, Social Affairs Officer, schools, local and international NGOs, consultants,
etc.).
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6.

Public consultations and information disclosure requirements

Field surveys were conducted by a local consultant (TEREA) and an international consulting firm,
between June and September 2010, to update information on the project and provide a clear basis on
which potentially significant impacts could be measured. Surveys and interviews with local
authorities, interviews with village chiefs and villagers have been conducted. These interviews aimed
at gathering information to identify areas used for village activities on the project site, traditional and
cultural dynamics as well as conflict management.
The field survey conducted by TEREA took place in two villages in the Banda district (Mandilou
Mandilou I and II), five villages in the Sindara district (Kouagna, Sindara, Douani, Kessi Kessi 1 and
2) and eleven villages in the Fougamou municipality (Bassali, Keri diambou, Dakar central, Nyangou
sa wome, Dakar Song, Vie Chère, Dakar bas fond, Bonga Ville, Mouboungou, Ngouassa and Belle
Ville), and the mission of Trois Epis de Sindara.
The schedule below summarizes the consultations carried out up to December 2010. The objectives of
these sessions were to introduce the project, establish a list of potential stakeholders, listen and discuss
concerns, and collect data on previous investigations.
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Date
Government Ministries and Agencies
7 and 8 June 2010

26 July 2010
28 September 2010
21 September 2010
June – September 2010
21 September 2010
21 September 2010
21 September 2010
22 September 2010
25 September 2010
25 September 2010
25 September 2010
26 September 2010
27 September 2010
27 September 2010
29 September 2010
29 September 2010
29 September 2010
29 September 2010
30 September 2010
September 2010
21 September 2010
22 September 2010
29 September 2010
29 September 2010

16 July 2010
14 December 2010

Stakeholders and Affected Communities
Ministry of the Environment, DGPEN, DGERH,
CODER, SW, AfDB and UBA
(Libreville/field trips)
DGPEN. Presentation and validation of TORs
(Libreville)
TEREA – Divisional Board
TEREA – Divisional and community authorities

Affected Communities
TEREAInformal
discussions
with
residents/fishermen
TEREA – Sindara village
Notre Dame Trois Epis officials
TEREA – Douani village
TEREA – Setting up of appointments in villages
and neighbourhoods within the study perimetre
TEREA – Kessi village 1 and 2
TEREA – Bassaly Village
TEREA – Dakar Centre village
TEREA – Keri Diambou village
TEREA –Nyangou sa wome village
TEREA – Belle ville village 1 and 2
TEREA – Ngouassa village
TEREA – Bonga ville
TEREA – Dakar Bas Fond village
TEREA – Mouboungou TEREA –
TEREA – Kouania village
TEREA – Dakar Song. Vie Chère village
TEREA – Health administrative services at the
Fougamou council
TEREA – Health administrative services at the
Mission Les Trois Epis de l’Equateur
TEREA
–Health
administrative
services,
Fougamou Health Centre
TEREA –Health administrative services, Ngounie
Medical Research Centre.
International Donors
CODER, AfDB and UBA. First guideline report
CODER, Scott Wilson, international donors
(AfDB, BDEAC, DEG, FMO, UBA) (Tunis)

The environmental and social studies, which were the subject of a formal presentation on 26 January
2011 were approved by the General Directorate of the Environment and Nature Protection on 25
February 2011.
The summary of the project’s Environmental and Social Management Plan is posted on the African
Development Bank’s website at least 30 days prior to the approval by the AfDB Board of Directors
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7.

Cost estimates

In the overall CDI project (about CFAF 80 billion or EUR 122 million for the first tranche), CODER
allocates 1% of the construction budget to the establishment of environmental and social measures
identified in the ESMP, including complementary initiatives. This cost will be set out when finalizing
contracts to sub-contractors (mitigation and follow-up measures). Further studies on aquatic wildlife
and surveillance activities and monitoring will be partly financed by CODER’s capital.
8.

Implementation schedule and report production

The project will report on the status of the environmental and social component of the operation
through an environmental and social monitoring report which will be sent twice a year to the Bank.
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