Managing Rivers

Floods can cause damage through
two main processes, inundation and
erosion. Management activities
address one or both of these risks.
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Inundation occurs when water overtops a channel bank and submerges property. Erosion is the removal of material by
flowing water, such that it is transported away from its original location. Inundation hazards include property burial by
sediment deposition, contamination by pollutants and toxins, growth of mold, and drowning of plants, animals, and people.
Erosion hazards include loss of land, structures, and infrastructure due to the undercutting of banks or direct removal by

the river.

Flood hazard management addresses either inundation, erosion, or both. Methods can be intrusive, directly interfering with
' natural river processes, or passive, avoiding hazards through adaptation of the human environment or implementation of ‘

measures designed to facilitate natural processes.

Intrusive Passive

Hard Bank Stabilization
Walls and riprap (large boulders) cover the bank. This deflects, rather
than dissipates, energy, increasing erosion on the opposite bank, up- and
downstream, and on the foot of the wall.

Straightening
Cutting-off meanders moves water through an area more rapidly,
decreasing inundation risk. Higher velocity also leads to higher stream
power and erosion risk, especially downstream of the straightened reach.

Raised Levees and Floodwalls
Structures that keep water within the channel extent during floods also
increase flood flow velocity, intensifying downstream hazards.
Additionally, floodplain habitats and food sources are cut-off.

Flood Control Dams
Dams can store large volumes of water during a flood event, eliminating
high flows. They also prevent fish passage and ecologically important
flood cycles, and trap sediment, increasing erosion downstream.

Dredging
Channel deepening lowers inundation risk, but leads to rapid incision and
high risk of bank collapse, and causes headcut-erosion upstream,
deposition and increased flood risk downstream, and habitat destruction.

Soft Bank Stabilization
A combination of netting and vegetation stabilizes the bank and dissipates,
rather than deflects, energy. Also supports ecosystem functions. May
include embedded woody debris.

Corridor Easements & Buyouts
Limiting development within an area known to experience frequent
flooding and sediment transport limits damage there, while also allowing
for floodwater storage, energy dissipation, and habitat access.

Accessible Floodplains, Flood Zone Easements
Giving floodwater access to some floodplain areas, such as conservation-
or farmland, allows for water storage and decreases flow velocity during
floods. Additionally, floodplain habitats and food sources are accessible.

Upgrade Crossings
Properly-designed culverts and bridges allow water and debris to flow
without clogging, undermining, and washing-out stream crossings during
a flood. They also allow for wildlife passage.

Elevated Structures
Putting structures on raised-earth or stilts protects them from inundation,
though not necessarily from erosion or direct damage from flowing
water.

Do Nothing
Often, the best management option is to allow the river to bring itself to equilibrium without human intervention.
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Restoration and Remediation
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