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Guinea - Consulting services to conduct a Bathymetric Survey of the Baneah Reservoir


1. INTRODUCTION
Water is a key issue in Guinea's climate change adaptation strategy. The National Water Policy, approved in 2018, aims to develop an integrated approach to water resources throughout the country and to address the challenges of climate change. Climate risks are already affecting, and will continue to affect, the sustainability of water resources and related infrastructure as well as livelihoods of local communities. Although Guinea is endowed with abundant water resources, significant changes in rainfall patterns have been observed in recent decades and are expected to continue in the future, coinciding with a gradual increase in temperature in the country at an average rate of 0.13ºC per decade.
Annual precipitation shows great variability on both interannual and interdecadal timescales, with a sharp decline around 1970 from which it has not fully recovered. The 1- and 5-day precipitation peaks have followed a similar trend since the mid-70s, with increases of 20 to 50 mm and 60 to 110 mm, respectively. At the same time, the maximum number of consecutive wet days has gradually decreased from 17 days in the 50s to 14 days today. According to the main climate scenarios (SSP1-2.6, SSP2-4.8, SSP3-7.0 and SSP5-8.5), the 1- and 5-day precipitation peaks are expected to increase further by 2050 and could even reach maximum values of 90mm and 175mm, respectively, under a more pessimistic scenario (SSP3-7.0 scenario). This increase in precipitation intensity leads to an increase in runoff, sediment transport, and turbidity of water resources, which will continue to worsen. This point will exacerbate sedimentation in the reservoirs, especially in the Baneah reservoir, leading to a gradual reduction in the storage capacity of the ground water. 
As climate change exacerbates runoff, land use change in the Samou River basin upstream of the Baneah, Kaleh, and Grandes Chutes dams is also a concern. Increased anthropogenic pressure, deforestation, and slash-and-burn agriculture, especially on slopes, contribute to soil degradation and vulnerability to heavy rainfall, which further increases sediment transport. Industrial activities, especially bauxite mining is also a cause of land degradation and high-water turbidity, as it takes place in the upper layers of the terrain over a large area and runoff control measures are not implemented adequately. As a result, the precipitation that falls on these lands, when drained by the Samou River, is very heavily loaded with suspended solids. Water intake at the National Water company (Société des Eaux de Guinée - SEG) intake at the “Grandes Chutes” site have reached more than 100 NTU during the rainy season since bauxites operations started in the area. Furthermore, increased runoff leads to reduced water soil infiltration. This reduction in infiltration into the aquifer in turn reduces the “base flow” of the Samou river provided by the aquifer discharge and, consequently, the filling of the main reservoir outside of wet periods.
In addition to the climate change exacerbated sediment transport issue, the water quality is also a concern. Urban expansion around Kindia and agriculture practices increases the vulnerability of the resource. While nitrate levels remain below the legal limits[footnoteRef:2], no regular measurement of the pesticide concentration level is carried out. Furthermore, ongoing Artisanal and Small-scale Mining (ASM) activities in the watershed increases heavy metals and hydrocarbons pollution risks.  [2:  Nitrate concentration below10 mg/l] 







2. CONTEXT OF THE STUDY
The World Bank’s Guinea Water and Sanitation (PEAG) IDA Project will finance expansion of water extraction of approximately 200,000 cubic meters per day, supplementing the current withdrawal of surface water resource from the Baneah dam (and associated dams) along the Samou River. PEAG aims to increase access to water in Greater Conakry and to support the implementation of water supply and sanitation policy and institutional reforms. In response to the ecological and hydrological challenges upstream of the Baneah and Grandes Chutes dams and water intakes, the proposed project will implement Nature-based Solutions (NBS) including conservation and ecosystem restoration[footnoteRef:3] to halt land degradation in the upstream basin, while addressing associated socio-economic challenges to mitigate climate change impacts and ensure long-term sustainability of water resources and livelihoods of local communities. [3:  On an estimated 83,000 ha] 

The World Bank Task team is seeking consultancy services to enhance the understanding and management of the Baneah reservoir, it has been deemed necessary to conduct a bathymetric study to estimate the reservoir's volume and hypsometric curve under current water level conditions. In particular, to inform whether significant sedimentation management measures—such as nature-based solutions (NBS) and drainage interventions—would need to be integrated into the project design from the outset.

3. OVERALL OBJECTIVE AND JUSTIFICATION OF THE INTERVENTION
The main objective of this mission is to carry out an accurate bathymetric survey of the Baneah reservoir in order to define the sediment level and the useful volume of the reservoir.
Specific objectives of the mission
The specific objectives of the mission are as follows:
1. Carry out bathymetric and topographic surveys of the Baneah reservoir;
2. Prepare the map of the entire reservoir with contour lines every 0.5 m;
3. Establish the Digital Terrain Model (DTM) of the reservoir with a resolution of less than a 1 m by 1 m grid;
4. Generate the Volume-Height-Surface (VHS) curves of the reservoir;
5. Write a final report with all the results

This mission will be carried out under a fixed-price contract for a period of three months from the date of signature of the contract. The Consultant will take full responsibility for the quality of the results obtained and will make all necessary revisions/adaptations/modifications to achieve this objective.

4. METHODOLOGICAL APPROACH AND TASKS
	The consultant is invited to deepen, develop, and significantly improve this global methodological approach in his technical proposal. 
The consultant will be supervised by the World Bank task team and will work closely with various directorates and agencies of Ministry in charge of Water management and Ministry in charge of Environment and sustainable development (Ministère de l'Energie, de l'Hydraulique et des Hydrocarbures MEHH and Ministère de l’Environnement et du Développement Durable - MEDD), as well as with PEAG Project beneficiaries. The consultant will also consult services of other Ministries directly or indirectly involved including Ministry Mines and Geology; Agriculture; Public Works and Infrastructures; Promotion of Women, Children and Vulnerable Persons; Economy and Finance; Planning and International Cooperation...). In addition, it will identify and involve national universities and research centers as an entry point for future follow-up, capacity-building and knowledge production. This interactivity can be done remotely (videoconference, conference calls) and in visu (working sessions in Guinea, field missions). This will be specified in the consultant's proposal and implementation reports.



Extent of bathymetric and topographic surveys
The Consultant shall submit to the MEHH, for approval before commencing any field activity, a start-up and scoping report with the detailed program of bathymetric and topographic survey work. This report will specify in detail the number of personnel and equipment available, details on the position of the measurement sections and profiles, the methods envisaged, the accuracy of the results and the timetable of the various planned activities.
In its methodology, the Consultant will have to demonstrate that the proposed equipment for the bathymetric and topographic surveys and the configuration of the waylines/sections will allow the expected results to be obtained, namely: 
a. Carry out precise surveys of the entire reservoir;
b. Produce a map with the contour lines of the reservoir every 0.5 m;
c. Produce a dam of the reservoir with a mesh resolution of 1m by 1m for the entire reservoir. 
 
The area of the reservoir to be studied must include, at a minimum, the following elements:
a. In the reservoir: the entire area covered by the water will have to be studied and mapped using appropriate bathymetric equipment such as an echo sounder. 
b. Above the water body: The heights of the banks above the water body, inside the reservoir, all around the reservoir to the top of the dam crest will need to be captured using appropriate topographic instruments such as differential GPS (DGPS), or any other equipment such as a drone equipped with appropriate photogrammetric equipment (LiDAR). 
c. Dam: the areas from the crest of the dam to the foot of the dam will have to be studied and mapped. 
d. Area upstream of the dam: The area upstream of the dam (the area from which the water originates) will need to be surveyed and mapped up to 2 m above the level of the dam crest.


Clarifications required for topographic and bathymetric surveys:
Bathymetric survey
For bathymetry (measurement of underwater depth), it is expected that the Consultant will use an appropriate GPS echo sounder on board or towed by a boat. The echo sounder will collect thousands of data points (xyz) along the path it is following – depending on the settings. The point cloud will then be processed using appropriate software interpolation routines to produce a terrain with a 1 m x 1 m mesh, which is considered sufficient to produce contour lines every 0.5 m. The density of the pathways/sections surveyed by the echo sounder will vary depending on the depth and topography of the bottom of the reservoir, but will be 20 to 30 m (distance between two sections).
The absolute error in X, Y, Z must be less than 10 cm.
 
Topographic survey
For the topographic study (over the body of water), the Consultant may use several methods, including differential GPS instruments (DPGS), photogrammetry or other techniques (LiDAR) carried out by drone. 
Cross-sections of the dam facings will need to be made approximately every 20 metres using a DGPS with points selected at each slope change. Points will also be raised at each sudden change in the level of the land and subsidence/settlement along the longitudinal axis of the dike. 
The DGPS surveys will have to be completed by drone photogrammetry to then allow the topographic DTM to be established with a resolution of 1 x 1m. This DTM will eventually be combined with the bathymetric DTM.
The absolute error in X, Y, Z must be less than 1 cm.
 
Diverse
In addition to the DTM, the Consultant will submit plans, including the longitudinal and transverse profiles of the built and natural dikes, at a scale of 1:100. Cross-sections shall be produced in accordance with all observed changes in the geometry of the embankments. 
All data, maps and plans must be linked to the LAMBERT projection system and linked to the topographic system of the dam.


5. ORGANIZATION OF THE CONSULTANCY AND DELIVERABLES
As part of his/her assignment, the Consultant will be required to submit the following reports, which are not necessarily exhaustive:
	No
	Deliverable
	Maturity date (from the date the contract is signed)

	1
	Draft report
	10 weeks

	2
	Validation Workshop
	10 weeks

	3
	Final Report
	12 weeks


 
All reports will be submitted electronically in French. Comments will be provided within two weeks of receipt of the draft report. The final report will be submitted in French to the MEHH, who will distribute them to the relevant stakeholders. A feedback workshop/videoconference will be organized for the presentation of the draft report in the presence of the key stakeholders.
The plans will be submitted in the ".dgn" or ".dwg" file formats (which can be used with the Microstation or Autocad software) and ".dxf" (plan view) of the various surveys, on a baseline, cadastral or other, allowing you to find your way around.
The ".dxf" format will allow the data to be imported into GIS software. This data will be organized by thematic layers. The provision of graphic elements in a GIS format (.shp) is not requested but will be a welcome plus.
 
Final Report
The final report will include all the elements described in the specific objectives, maps, cross-sectional and longitudinal sections, database, etc. derived from the field study, as well as the Volume-Height-Surface (VHS) curves of the reservoir.  
 
Payment schedule
Payments for the engagement will be based on approved deliverables. The table below outlines the expected payment schedule (subject to negotiation with the successful bidder).
 
	No
	Deliverable
	Proportion of payment (%)

	1
	Draft report
	50

	2
	Final Report
	50


 
Commerce
The Consultant will report to the Head of the Project Implementation Unit for contractual matters and to the Client's designated Contract Manager for day-to-day operational matters.
Local consultants
The World Bank encourages capacity building and expects international consultants to work with a local consultant as part of capacity building.
The Consultant will include and encourage the participation of local professionals as members of the study team throughout the exercise, including fieldwork, data collection and analysis with a view to developing institutional capacity at no additional cost, the logistical costs of the local staff will be borne by the latter. 
 
Services provided by the Client
Documentation
The team shall provide all relevant and available documents, including reports from previous studies, which may be necessary for the execution of this mandate.
 
General Support 
The team will provide support and assistance in obtaining entry and exit visas for the Consultant's staff, as well as other authorization documents. The team will also help to facilitate and expedite customs procedures regarding the import and re-export (if applicable) of equipment and materials necessary for the Consultant's services and personal use.
 
Obligations of the Consultant
The Consultant will be responsible for the accuracy of all data collected, as well as for analysis, conclusions, and recommendations. 
The copyright of all documents prepared by the Consultant within the scope of the contract is automatically transferred to the MEHH. The Consultant may make copies of these documents but may not use the content for purposes unrelated to the services without the prior written consent of the World Bank and the MEHH.
The Consultant will be responsible for covering all expenses related to his/her work in connection with the assignment, such as international and local transportation, accommodation, offices, equipment, document production, translation, visas, permits, and all applicable taxes.
The consultant will be responsible for covering all costs related to the use of trademarks, patents or licenses. If the MEHH is subject to legal action due to the violation of these rights by the Consultant during the performance of the contract, the Consultant shall be liable and shall reimburse the MEHH for all related fees and payments.
  
6. EXPERTISE REQUIRED
The Consultant must have experienced surveyors and a GIS expert in his team. The Consultant will have to at least: 
· Have at least 10 years of professional experience in similar projects.
· Submit all necessary licenses and renewals for these services.
· Demonstrate a solid knowledge of topographic and bathymetric work and services.
· Possess the necessary devices/equipment, stations, qualified specialists and technical staff for the specialized services necessary for the accomplishment of this mission.
· Own a motorboat suitable for the collection of bathymetric data. 
 
Direct participation in similar projects in local/regional lakes or marine areas for the collection of bathymetric data would certainly be an advantage.
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