Engineer Research and
Development Center

Chapter 5
WATERSHED-SCALE AND LONG-TERM CONSIDERATIONS

Photo credit: Ken DeCamp

AuUTHORS

Jock Conyngham [Environmental Laboratery, ERDC, USACE)
Judsen Bruzgul (ICF International)

Jim MacBroom (Milone & MacBroom, Ine.)

Rebecca Manners (University of Montana)

Roy Schiff (Milone & MacBroom, Inc.)

Ellen Waohl (Colorado State University)

Katy Maher (ICF International)




Engineer Research and

Our fundamental thesis

» If river restoration is to address impacts in their current
distribution and degree at minimal expense and risk and
maximal physical, biotic, and programmatic effectiveness,
It must address long-term basin-scale processes that drive
form and function.

» For the large wood, that requires restoration of supply,
recruitment, transport, deposition, and dynamic regimes.

» Well, that sounds easy enough.
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Supply—the primary driver

» The presence of “large “
wood (relative to channel
dimensions as the
change an




Engineer Research and

R eC r u i t m e n t Development Center

» The alluvial and colluvial
processes that move wood to
the fluvial system—or vice
versa. Incremental and avulsive
lateral dynamism, moderate and
extreme floods, and major storm
events are important
mechanisms. »

» Sources of impact—channel
hardening-in-place and the
transportation infrastructure in
valley bottoms that drives it.
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Large wood transport and
continuity—a second primary driver

» Large wood transport is critical, complex, and difficult to
parameterize. It has spatial and temporal components. It
has been highly altered by inadequate culvert and
crossing designs, dams, fencing systems, and diversion

structures.




Advancing crossing design guidance

Start with the Vermont GP Design Reguirement

Wornctare = 10 X Wikt channel

Hlpmllg =4x Dhlkn‘l“ channel
D, = 30% H,p caiag OF Dy, for boulder bed,

whichever larger (min 1.5 feet, max 4.0 feet)

v

Solve for initial Hw for clear-flow hydraulic capacity
Qdesign and AHW requirement from Hydraulics Manual

—

Check 1 Check 2

Select Q, AHW, and % Select Q and AHW to
block to evaluate risk of evaluate risk of structure
structure failure due to failure due to channel

material deposition. incision and scour.

\/

Solve for Hw to verify adequate structure size
considering deposition and scour. Analyze and
compare results to clear-flow capacity. Consider:

Flood level and velocity;

Clogging potential;

Incision and scour potential;
Geomorphic compatibility,

Aquatic organism passage (AOP); and
Wildlife passage.
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Larger structure width
required
Evaluate W, ... 212 x

W anktull chamnat SUCH a8
W W

structre VY Nosdprone
Sediment transport dominated
reaches with large volume of
coarse bedload.

Actively incising sediment
production reaches with or
without slope failures.
Confmement of floodplain
flows in the structure leading to
high velocity and shear.
Channel/structure with long
damage history.

Structure located near breaks in
valley slope that is prone to
clogging with sediment. woody
debris, or ice.

Wandering, braided, or fan
stream types with frequently
adjusting channel alighment.
Channels with wide floodplain
flow that would impact

improved property if

excess capacity AND structure not likely to fail due to clogging or scour**
needed OR structure likely to clog or scour

2. ‘Modified Stream Type’ OR

3. More capaci

1. Adequate capacity and
structure not likely to fail
due to clogging or scour
during flood.

)

Inlet/outlet design, headwall
Footing, scour analysis

conveyance area blocked.

w!llll‘llr! < 1‘“ X wlﬂlklhl.l channel i[:

+  Vertically stable channel
designated by the River
Management Engineer as being a
‘Modified Stream Type'
{(VTANE, 2009):

+ Confined or constramed by
unmovable public
infrastructure;

Confined or constrained by
unmovable habitable
structures; and
Functioning as a sediment
transport reach duetoa
pre-existing channelized
condition (1.e., moderately
entrenched and having a
steeper slope).
Confined valley setting
with or without unmovable
property making the use of
bankfull width structures
impractical.

*#The proposed structure
must meet the Equilibrium
and Connectivity
Performance Standards and
requires approval from the
Secretary of the Vermont
Ageney of Natursl
Resources for a General
Permit or an application for
an Individual Permit.
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Hopening <4 X Dyttt chanmet il

+  Low nisk of impeding design
flows and the passage of
sediment and debris.

+ Aquatic organism passage can be
achieved.

+ Larger streams.

D, <30% H,p oo i

+ Channel slope < 0.5%.

+  Structure under outlet contral, or
backwatered.

* No sediment retention sills
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Wood loads

transport limited
maximum jams
sly limited




‘Dynamism

connectlon the
ce of early successional
iparian communities, and a
shifting habitat mosaic. Without
- those high flows, dynamism

degrades or _dlsappears p
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Debris planning and management in floods Development center
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» The re-establishment of conditions for passive restoration
requires large scale river corridor management techniques

that lie beyond the individual mandates of any one agency
but support the goals of many.

» Fragmentation impacts much more than fish passage.

» We need to learn from failures of stream crossing
Infrastructure.

» The usual cognitive and policy associations between
“large wood” and “debris” needs careful rethinking.
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