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Damages Structures

I l t d b k •Isolated road •Clogged culvert inlet •Clogged culvert inlet•Extensive road •Extensive road •Extensive road •Extensive road

DAMAGE DETAILSDAMAGE DETAILS
•Isolated bank armor 
failure
•Isolated road 
embankment toe of 

•Isolated road 
embankment toe of 
slope erosion
•Bridge (structure) scour

•Clogged culvert inlet
•Reduced bridge 
conveyance

•Clogged culvert inlet
•Reduced bridge 
conveyance

•Extensive road 
embankment failure
•Structure outflanking, 
displacement, or failure

•Extensive road 
embankment 
undermining and failure
•Structure displacement 

•Extensive road 
embankment erosion 
and failure
•Structure outflanking, 

•Extensive road 
embankment erosion 
and failure
•Structure outflanking or 

slope erosion
•Bridge, culvert, dam, 
levee, berm (structure) 

g ( )p , p
or failure
•Undermine footings of 
bridges, flood walls, 
d l

g,
undermining, or failure
•Clogged bridge and 
culvert opening
D b h

g
failure
•Clogged bridge and 
culvert opening
D b ildiscour dams, culverts

•Damages to buildings
•Dam breach
•Filled impoundment
•Damages to buildings

•Damages to buildings

LOCAL BANKFULL LOCAL BANKFULL LOCAL BANKFULL LOCAL BANKFULL LARGER VALLEY LARGER REACH LARGER REACH LARGER REACH 

RIVER CHANNEL CONDITIONSRIVER CHANNEL CONDITIONS

CHANNEL SCALE
•Bend scour on outside 
of meanders
T i d

CHANNEL SCALE
•Scour hole
•Head-cutting
B d i i ( i

CHANNEL SCALE
•Bar formation
•Altered flow path
I d b k

CHANNEL SCALE
•Debris jam in channel
•Altered flow path

SCALE
•Erosion of both banks 
and channel widening
T ll d ll i

SCALE
•Channel down-cutting 
(degradation or incision)
Ch l i

SCALE
•Channel elevation 
(aggradation)
D i d j

SCALE
•Widespread debris 
deposition
Ch l l i•Toe erosion and upper 

bank collapse
•Bend migration (minor 
avulsion possible)
•Lack of small sediment 
(e g , gravel) in channel

•Increased overbank 
flow and minor 
deposition

•Tall and collapsing 
undermined banks
•Valley wall erosion 
(mass failure)

•Channel in new 
location (major 
avulsion)
•Floodplain scour

•Damming and major 
avulsion possible
•Floodplain aggradation

•Channel elevation
•Damming and major 
avulsion possible
•Debris jam on(e.g., gravel) in channel(mass failure)

•Abandoned terrace 
erosion (mass failure)

Floodplain scour Debris jam on 
floodplain

RIVER PROCESSESRIVER PROCESSES

Bank Erosion Channel Bed Erosion Sediment Deposition LWD Accumulation

Erosion Deposition Non-Natural Debris(Erosional and depositional processes are linked over the 
channel profile and cross section )channel profile and cross section.)

APPLICABLE GUIDING DESIGN PRINCIPLES BASED ON DAMAGES (1 = MOST IMPORTANT)APPLICABLE GUIDING DESIGN PRINCIPLES BASED ON DAMAGES (1 = MOST IMPORTANT)
Lateral 1 1 3 3 2 3 1 3
Vertical 2 1 1 1 2 2 1
Conveyance 4 1 2

APPLICABLE GUIDING DESIGN PRINCIPLES  BASED ON DAMAGES (1 = MOST IMPORTANT)APPLICABLE GUIDING DESIGN PRINCIPLES  BASED ON DAMAGES (1 = MOST IMPORTANT)

Conveyance 4 1 2
Crossing 2 3 2 2 3 4 3 4


