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Conowingo Reservoir’s
Sedimentation Story

OOOOOOOO






Changing Strategies

2015 multiagency report indicated
that dredging was too expensive

Mandated dredged material reuse &
water quality credit market

State has also recently funded pilot
dredged material reuse studies

New sediment characterization
studies

New sediment distribution studies
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Conowingo Dam
Sedimentation

~250 MCY of sediment have
accumulated behind the Dam

Reservoir at equilibrium: meaning
iIncreased sediments & associated
nutrients entering the Bay

Increased eutrophication &
associated ecological impacts



Path Forward

Conduct additional screening level
modeling to support dredging

Develop large-scale dredging,
dewatering, & handling plan

Testing for potential manufacturing
of cement clinker & other materials



Lake Mead’s
Sedimentation Story
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Lake Mead - Water Levels Drive the Public Narrative
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Lake Mead - The Former River Channel

Grand Canyon Entrance to Lake Mead
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Lake Mead’s Sedimentation Dropped Sharply After Glen Canyon Dam
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LAKE MEAD SEDIMENTATION STATISTICS
Reservoir Rate of Sediment
Year Capacity Sedimentation Volume
(acre-feet @ 1,220 feat) (acra-feet per yaar) (acre-feet) Overton Beach
1935 30,944,400 137,000 0
1948 29,878,000 97,429 1,066,400
1963 28,321,300 88,200 2,623,100
2001 28,543,420 < 10,000 ** 2,400,980 *
~
Notes: ‘-
* Increase in reservoir capacity and decrease in sediment valume due to significant ot
compaction of sediments in lower elevation portions of the reservoir. )
** Decreased rate of sedimentation due to closure of Glen Canyon Dam in 1963, »
Echo Bay {4 EXPLANATION
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Surveys were conducted between
1999 and 2001 by the U.§, Geological
Survey in collaboration with the
Buraau of Reclamation, Univarsity
of Nevada Las Vegas, and the
National Park Service.
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Lake Mead’s Recent Water Levels
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Management
Approaches
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Sediments Management Techniques

Dredging

Flushing

Bypassing

| Sluicing
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Granite Dam Reservoir: Katy Pickrell




Granite Dam Reservoir: Katy Pickrell




Sediments Management Techniques

Water Level
\/ Dam
Normal Operation
— High Discharge - Open Gate
High Sediment— == 7
Transport Capacity ~—
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Sluicing

Dredging

Sluicing

Flushing
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Sluicing

Sluicing in a Reservoir Controlled water releases during
| high flows to move suspended
Foclme: sediments downstream.

Sediment Suitable for reservoirs with high
Uel | sediment inflow & suitable
Infrastructure.
= Needs careful timing to reduce
Sediment Dewnetoam environmental impact.

River
Sluice Gate



Sediments Management Techniques

Delta deposits

Fine sediment

Pre-flush

Delta scour with
redeposition downstream

/ Scour cone
at outlet \

Free flow or minimal
submergence at outlet
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Flushing Releases water to flush out fine

sediment.

Uses drawdown or bottom outlets.

Reservoir Downstream
Transport
Sediment Works best during high inflow.

—_ Accumulation
- Bottom
Outlet

Restores storage & sediment flow.

Drawdown Downstream
Flow Transport

Needs proper design & timing.




Sediments Management Techniques

Dredging

Sluicing

Bypassing

| Flushing



PRASA Rio Valenciano
Reservoir, Juncos PR
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PRASA Rio Valenciano
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Design Focus
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Enhanced sediment & debris
management

Improved operational efficiency &
resilience

Reduced long-term maintenance needs

Informed by hurricane impacts, including
Hurricane Maria lessons

Using local dam operation experience to
improve design & maintenance
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Key Features

Multi-level intake structure

Spillway with radial gates & an Obermeyer
crest gate

weir for sediment management

Raw water pump station & control building

Energy-dissipating stilling basin & river

| Turbidity venting structure & piano key
| transition channel
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The Plan: Value Engineering
(VE) Exercise

Conduct VE study: intake, sediment vent,
& piano key weir structures

Assess hydraulic, structural, & sediment
bypass performances

Model upstream vegetation removal,
grading, & channel shaping to assess
Impacts on sediment flow, piano key weir
bypass efficiency, & environmental risks.
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Key Lessons and
Closing Discussion
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Reservoir Sedimentation: What Each Tool Does

The tool matters — but only after the reservoir setting is clear.
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[ Hybrid Strategy j

What it does

Physically removes accumulated sediment from a targeted
area.

What it does

Uses controlled releases during high-flow periods to move
sediment through the reservoir before it settles.

What it does

Uses drawdown or bottom outlets to mobhilize and release
sediment that has already deposited.

What it does

Routes sediment-laden flows around or through the
reservoir system to reduce long-term deposition.

What it does

Combines tools over time instead of relying on one method.
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Best fit

Best when the problem is already deposited sediment
near storage, intakes, outlets, forebays, navigation areas,
marinas, or other critical zones.

Best fit

Best when sediment armrives with predictable flows and
outlets can pass the material downstream.

Best fit

Best where reservoir geometry, hydrology, outlets, and
downstream tolerance all line up.

Best fit

Best when sediment continuity can be designed into the
project or supported by existing site geometry.

Best fit

Best when the owner needs a practical operating strategy
that protects reservoir function under changing
conditions.

Decision test: Do not start with the tool. Start with the function the reservoir must protect.
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Reservoir Sedimentation: Choosing the Right Strategy WOOLPERT

Start with the function at risk — then match the tool to the reservoir.

o Function at risk ° Sediment behavior

o Site constraints

o Owner needs

® Storage ® Where is it depositing? ® Reservoir geometry ® What must the reservoir
® Intake performance ® Can it still be moved? ® Hydrology keep doing?

® Outlet capacity ® When does it arrive? ® Existing outlets ¢ ;I;:_ac;fézg can it be

& Water quality ® Environmental constraints e What risk is acceptable?
® Flood-pool function ® Permitting / placement

® Downstream continuity

Turns tools into Strate!:lv[ Dredging j [ Sluicing ] [ Flushing j [ Bypassing ] [ Hybrid Strategy j

Bottom line: The best approach is the one that preserves reservoir function over time.




Thank You!

Joe Wagner, PE, BCNE, BCEE
Sediment Management &
Dredging Program Director

(904) 570-7585
Joe.Wagher@Woolpert.com
https://lnkd.in/eQKGsBgP
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