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13:00 — 13:30 Welcome and Introduction
13:30 — 15:00 Model setup - simulation
15:00 — 15:30 Model results visualization
15:30 — 16:00 Wrap up and outlook
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B GREETINGS

WELCOME

GLAD YOU'RE HERE
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v' ~50% Storage Loss by 2050
v ~100% within 200 to 300 years

(ICOLD, 2009)

v Water & Energy Demand
v" Flood Management & Risk

v" Safety Concerns
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Sediment-induced problems in reservoirs are more than the storage loss only...

Safety issue

Abrasion and damages of structures and
apparatuses
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Environmental/ecological

Free flowing river
at dynamic equilibrium

Spawning habitat””

River impounded by a dam

/ N "
Habitat/substrate, R, Impounded
buried by sediment T SRS |mt

Original bed profile— \

Graphic courtesy of American Rivers
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Handling Sediment-Induced Problems in Fes

Achons

‘s

Mlethods &
Technol oy
gystemn Undetstanding & Problem fnabysis - ~
Assessment : ’

Good Practices
[ Constraints & Poontization ]

Falure Examples

-

| Detailed Process Assessiment J

[ Fnowledze Exe ]

What cannot be measured, cannot \

be managed!

]
]
]
]
]
]
]
Sediment Reuse as a Circular Management ] . 3 orcial '
\ - - Il
[ . I
Management Feasibilty Assessaent | o | Eaveonenntd | |
r. - — |
| Impact & Fisk Assessment l | Ee anozaie J 1
\ i ) ¢ ]
When you can't solve the problem, . S Technical !
S ]
1t! = =
manage 1t! . — — Legal l E
- r ; @ Selections are made and crtena are fulfilled \ / A !
Al @ ’
I
s L a . . . :
G . Diesigming & Implementing Se diment Management Program 1
S o — =S = = = :
= N\ NS
W :
|
Feservoir  Motphology  Infosmation i
| Swstem (RMIS) |
I
sustanable Reservoir Managernent E
(Eest Manacernent Prachce) ) H
I
I

Cursus opn



Ground measurements/monitoring

Physical
modelling

o Intakes
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1 - Reduce Sediment Yield

Sediment Trapping R Sediment
Above Reservoir |l Bypass
Flood Bypass
' Channel

1| Reduce Sediment
| Production YP
2
Bypass Tunnel
High Level

Soil Erosion
Control, Large Dams
Revegetation
(bypass at

Dispersed
operational

structures
(check dams,
water level)

farm ponds)
Gully
| Stabilization

Rangeland

Low Level
(bypass during

Construction
Sites and
Developed
Areas

4- Adaptive Strategies

(sediments not manipulated)

Morris (2015)

Stream
Channel
Stabilization &
Restoration

Reallocate Storage,
Improve Operational

drawdown)

Modify Intakes,
hydro turbines etc.
to handle sediment

4 2 - Route Sediments
from Upstream '\ (maintain transport, minimize deposition)

Sediment
Pass-Through

Reservoir
Drawdown &
Sluicing

Vent Turbid
Density
Currents

Raise Dam to

Increase
Volume

Conservation

3 —Remove or Redistribute
Sediment Deposits

Mechanical
Excavalion

v
Dry .

Hydraulic Dredge
(slurry pump)

Hydrosuction
(siphon) Dredge _

River Flushi
Air Litt Dredge L

Below Dam
A

Mechanical-lift
(bucket, clamshell,
dragline, backhoe)

Agitalion Dredge

e s ?
L T

Water Loss

Control & Decommission Required for All

Infrastructure Options
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A word on Trap Efficienc

« The trap efficiency of a reservoir is the ratio of
Incoming sediment load that is retained in the
reservoir, to the total inflow of river sediments:

= Y, (in) — Y, (out)
N Y. (in)

E = trap efficiency (decimal)

Ys = sediment yield in weight units
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Basic processes

High velocity and turbulence: much transport
mostly silt and mud

Transport

Inflow of sediment

Outflow of
sediment

High at begin of

flood season )
Entrainment and

deposition

Releasing

High shear stress: through the main

geetiet - b net entrainment outlets
>-w EOTG 7 k7 Low shear stress:

net deposition

. ity | -t
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Sediment fractions:

* Fine sediments: suspended-sediment modelling using
advection-diffusion approach (with Krone/Partheniades
entrainment and deposition terms)

« Coarse sediments: also include bed-load transport (transport
model of Van Rijn, EH, MPM,...)

Fractions in Delft3D & FM models:
« silt/clay, fine sand, coarse sand, gravel
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Exercise :Model setup and Simulation
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©72016 ZENRIN , Google eart

Q 1977

O 9 Gates

O 3 Turbines

O Last dam in the Tenryuu cascading system
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a Two Gates operation patterns:

o Pyramid shape pattern (old)
o Equal shape pattern (new)

bar formation has
changed in the
past years
(accumulation)

O Flushing Efficiency _ high flood peaks

erosion

O DS _ erosion/deposition.
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EXErcisSe
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US boundary

Funagira Dam

N

"™ Ds boundary
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N:\Teams\DSD\DSD-INT - Delft Software Days 2018\1.1e Break-out session
Reservoir sedimentation modelling\RES-sed-breakout-session _Nov2018\
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