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Fact Sheet 2.0: Water Control Facilities

The mitigation objective of this Fact Sheet series is to protect lives and property by
effectively controlling the flow of water retained in impoundments and flowing through
channels

Hurricane and Flood Mitigation

Public water control facilities help to control the flow of water by retaining or directing it to protect lives and

property. Under Presidential Policy Directive 21 (PPD 21), the National Infrastructure Protection Plan (NIPP), water
control facilities are one of sixteen critical infrastructure sectors. They can be used to provide hydroelectric power
generation, habitats for wildlife, inland passage for barges and ships, irrigation, and recreation opportunities such

as boating, swimming, and fishing. They also support other critical infrastructure sectors. The water control facilities
discussed in this section of the handbook include channels, aqueducts and canals, basins and dams. Levees

are another type of water control facility, but because they generally are the responsibility of USACE, they are not
discussed in this fact sheet series. Additional information about levee maintenance and mitigation is available on the
USACE website.

Hurricanes and floods can adversely impact water control facilities when inundation, overtopping, erosion, scour, or
debris impact structures. Inundation from storm surge and heavy rains may exceed the capacity of the structures,
resulting in overtopping and breaches. Flowing water can cause erosion and scour, which can lead to overtopping or
undermining of the structures, or seepage through the structures. Floodwaters can carry large quantities of sediment
and debris which can clog drainage structures and canals, resulting in overtopping.

Mitigation Fact Sheets

This section of the handbook groups water control facilities into three Fact Sheets. Some features presented, such
as armoring, are relevant to other public facilities and may be referenced in other Fact Sheets in the handbook. The
three Water Control Facilities Fact Sheets are as follows:

= 2.1 Channels, Aqueducts, and Canals can be earthen or lined with materials such as concrete or stone
(Figure 2.0.1). These inland conveyance structures collect, carry, and distribute water for purposes such as
irrigation, transportation, and water supply.
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Figure 2.0.1. Channels, aqueducts and canals collect, carry, and distribute water.

m 2.2 Basins are in-ground structures that hold water (Figure 2.0.2). Basins collect stormwater that can be used

immediately or released as needed, help sediment settle out of water before it is used for drinking purposes, or
direct and control water flow.

® 2.3 Dams and Reservoirs - Dams can be earthen or “hard” materials such as concrete. Dams retain water in
basins behind them, such as reservoirs, and control the release of water downstream (Figure 2.0.3).
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Figure 2.0.2. Basins are in-ground structures used to hold water.
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Figure 2.0.3. Dams are used to retain and control the flow of water.

Mitigation Strategies

Water control facilities must remain in operation during severe flooding events, such as those caused by hurricanes
and severe rainstorms. Structurally retrofitting these structures can improve their resilience by increasing their
stability and capacity, controlling seepage and erosion, and lessening debris impacts. The applicable mitigation
measures may depend on project constraints such as the availability of land, materials, and environmental
requirements. There are many potential mitigation strategies that can be employed, including;:

= Armoring or lining m  Realigning channels and structures

®  |mproving slope or bank stability ®m  Using bioengineering strategies (e.g., seeding,

] ) erosion control mats)
®  |ncreasing height or freeboard

. . ) = Deepening or dredging
®  |ncreasing capacity of spillways and other structures

. . . i = Using clay cores
= |nstalling or improving drainage systems

) = Installing sheet piles
= |nstalling gates and valves

. ®  Pressure grouting
®  |nstalling screens

In addition to structural mitigation measures, implementing non-structural measures is also often essential to safe
and efficient operation of water control facilities. Non-structural measures are generally cost-effective compared
with structural measures because the latter often require large capital investments. Non-structural measures are
generally included in a safety program for such facilities, and may include:

= |mplementing a surveillance and monitoring program

®m  Preparing and regularly updating an emergency action plan
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Non-Structural Mitigation for Safety of Dams and Reservoirs

A good resource for guidance on non-structural mitigation and resilience measures
for dams and reservoirs may be found at the Association of State Dam Safety Officials
(ASDSO) website (www.damsafety.org). Specific guidance on Emergency Action Plans
is given at https://damsafety.org/dam-owners/emergency-action-planning#Rerces .

Icons

The fact sheets include ideas/points to consider about developing and starting each option. Symbols/icons that
represent these common considerations are summarized in Table 2.0.1.

Table 2.0.1. Icons Used to Represent Considerations about Hazard Mitigation Strategies

Icon Considerations about Hazard Mitigation Strategies

Cost — The cost to carry out the mitigation option may be high, which could make using the option
cost prohibitive.

Environmental and Historic Preservation — The mitigation option likely will need to comply with
local, state and/or federal environmental and historic preservation requirements.

Floodplain Management — Carrying out the mitigation option might impact the floodplain,
triggering compliance with floodplain management requirements.

% Engineering — A qualified engineer would likely need to design the mitigation option.
I

B,

A

Operations and Maintenance — The mitigation option might require additional operations and
maintenance activities beyond those currently being performed.

o Permitting — Evaluate the local, state or federal permits required to carry out the mitigation

_Q option.
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