Reoptimization of West African Dams
to Restore Downstream Ecosystems & Livelihoods




e . " e . o i gmal - P, -
s n L = - e =3 s B S el T
: . - b TR L. L B e e

3 ﬁr T I st St R =

The Other Dimension of the

Global Freshwater Crisis

Flow alteration
Flow depletion
Fragmentation of Rivers

Disconnection of Rivers from Floodplains,
Wetlands, Deltas, Estuaries
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Balancing the Restoration Flow

Demand and Supply Equation

i

Water management
techniques to:
generate water

| m when, where and in
‘ﬂ - amounts desired

Objectives: [
Instream Conditions /
Floodplain Conditions  /

i,
s

Parameters:
Magnitude, Duration,
Frequency, Location,

Seasonality




Reoptimization of Dam Operations




How to Reoptimize Dam Operations

By releasing a flow pattern that more closely msnic
the natural variability in flows.

By converting dams to “run-of-the-river” operations
By re-establishing an annual artificial flood.

By reoperating the entire water management system
not just the storage component.




Where Flow Restoration Provides
Greatest Benefits

Broad Alluvial Floodplains Wetlands

Estuaries Deltas




Global Learning Program

Devise and demonstrate tools and techniques
that can be applied major dams everywhere.

Improving siting, design and operations of ne
dams.

Potential to reduce risks associated with
climate change.




West African Components




Technical Investigation of Feasibllity
for Hadejia-Nguru & Lower Volta Components

1) Defining a Target Downstream Flow

2) Constructing and Evaluating Various Reoperation
Scenarios to Achieve the Target Flows

3) Evaluating the Reoperation Scenarios for
Economic Feasibility




Hadejia-Nguru Component







Current Operating Objectives and Benefits

Primary functionstore water for the Kano
River Irrigation Project (KRIP)

Secondary functiorstore water for the
Hadejia Valley Irrigation Project (HVIP)

Over-riding functionflood control




Current Operating Objectives and Benefits

Supplemental water deliveries for the HVIP

Municipal water supply for the City of
Kano

Over-riding functionflood control




Effects of Mg & Challawa Gorge
Dams on Downstream RivelSygstem

Together, these dams control 80% of the flows
Into the Hadejia-Nguru wetlands

Resultsdramatic alteration of the flow and sediment

Causing:

Invasion of the exotidyphareed into the waterways
Reduction of fishery production

Reduction of floodplain agriculture




Flood Extent in the HadejiaNigumu Wetdamdis
1974




Flood Extent in the Hadejia-Ngunmu Wietdmmits:
1993




To Reoperate Irrigation Systems

1. Reduce Physical Losses
2. Utilize Groundwater
3. Capture Flood Releases

* Increase releases and throughput during rainy season to
recreate annual flood in wetlands, move sediment and
replenish groundwater

* Decrease releases and throughput during the dry season t«
reduce tailwater and waterlogging

« Create groundwater bank to increase storage capacity and
flexibility




Constraints

Outlet capacity limits at Challawa Gorge

Groundwater system poorly characterized

Management capacity




Volta River Component







Current Operating Objectives and
Benefits of AdasmmibmDenmn

213 of power supply for Ghana—export to Togo,
Benin and Cote D’ivoire

Flood Control

Lake Fishery: supplies 80% of inland freshwater
and 20% of fish for a country that derives 60% of
protein in diet from fish

Navigation
Small amount of water supply




Effects of AkosommibomDeam

Loss of the dynamic interactions between the raret
its floodplains, wetlands, deltas, estuaries, mawveyr
and beach environments

Explosion of exotic weeds
Extinction of shell fishery
Reduction in floodplain agriculture
Beach erosion

~80,000 livelihoods impaired










Elements of the Volta River Technical
Investigation

1) Estimating flow targets to restore downstream
ecological functions and livelihoods

Magnitude — floodplain development and
sediment availability constraints

Frequency — every year?
Duration

Seasonality




2) Construct operational models to evaluate a
range of scenarios to generate environmental
flows

How to release pulse flows without sacrificing
power production

How to deal with constraints and limitations
.  Capacity of release works
. Power demands
.  Transmission capacities




3) Redefining role of the dams in power generatrox




4) Economic Feasiblility

Restored ecological functions and human livelihoods.

No reduction in power generation—but change in scheduling
Reduction in flood risks due to changes in floodplain manageme
Increased annual power output due to higher average storage le
Increased drought resilience due to higher average storage leve

Increased turbine capacity
Increased transmission capacity
Increased thermal capacity




Composition of Partnership

Dam owners and operators

River Basin Commissions

National regulatory and planning agencies

Governmental and university research institutes
Local NGOs representing river basin communities

International NGOs with high degree of technical
capacity




Dam Reoperation as Climate
Change Adaptations

More extreme hydrology requires augmented
storage

Conventional approach = more dams

Reoptimization approach = utilize existing
storage In aquifers & floodplains In
conjunction with existing dams




