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ABSTRACT: The purpose of this literature review is to identify and
quantify the’effects of channelization and to examine the feasibility
and acceptability of alternative methods of flood control. In the past
150 years, over 200,000 miles of stream channels have been modified.
Channelization can affect the environment by draining wetland, cutting
off oxbows and meanders, clearing floodplain hardwoods, lowering
ground water levels, reducing ground water recharge from stream flow,
and increasing erosion sedimentation, channel maintenance, and down-
stream flooding. Channelization reduces the size, number, and species
diversity of fish in streams. In a wet climate, the fishery requires less
than 10 years to fully recover. However, in the drier climates, the
fishery may never fully recover. In general, channel modifications
have performed as designed for flood abatement. The Arthur D. Little
Study (1973) reported that direct benefits estimated during channeliza-
tion planning have been conservative and that damage reduction has
been impressive. Diking seems to be a viable alternative to channel
dredging. Dikes minimize destruction of wetland and eliminate the
need for removing vegetation from the existing stream banks.

(KEY TERMS: channel modification; channelization; dikes; dredging;
environmental impact.)

about 80 percent of them were in as few as 15 states, Channel-
alteration work was most heavily concentrated in eight
Southern states, and along with the five Midwestern states
(Nlinois, Indiana, North Dakota, Ohio, and Kansas) these were
among the first 15 states with channel-alteration activities, Im-
provements of levees along stream channels was concentrated
in California, [llinois, and Florida.

Most of the channels modified in recent years have been
done by the SCS under Public Law 566 passed in 1954 and by
USACE under Section 205 of the 1948 Flood Control Act.
These agencies refer to channelization as “channel improve-
ment” or “watershed management.” However, others like
Bauer and East (1970) described channelization as an “insi-
dious cancer” that contradicts many of the basic principles of
water management advocated by land and wildlife experts for

many years.
The primary objections to channelization are the reduction
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WATERSHED WORK PLAN
UPPER DECKERS CREEK WATERSHED

Pregton County, West Virginia
Monongalla County, West Virginia

Prepared Under the Authority of the Watershed
Protection and Flood Prevention Act (Public
Law 566, 83d Congress, 68 Stat. 666) as amended
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Updates to
Watershed Based Plan

Submitted to:

United States Environmental Protection Agency
West Virginia Department of Environmental Protection

Original: September, 2014
Revised: May, 2015
Edited: August, 2015

Submitted by:
Timothy A. Denicola
Friends of Deckers Creek, Inc.

P.O. Box 877
Dellslow, WV 26531

304-292-3970

Contributors: Martin Christ, Meredith Paviick, Doug Gilbert, Hannah Spencer and edited by

Timothy Craddock

“Six miles of stream channels were
dredged and straightened as part of the

flood protection project...”
—




Updates to
Watershed Based Plan

Submitted to:

United States Environmental Protection Agency
West Virginia Department of Environmental Protection

Original: September, 2014
Revised: May, 2015
Edited: August, 2015

Submitted by:
Timothy A. Denicola
Friends of Deckers Creek, Inc.

P.O. Box 877
Dellslow, WV 26531

304-292-3970

Contributors: Martin Christ, Meredith Paviick, Doug Gilbert, Hannah Spencer and edited by

Timothy Craddock

“Six miles of stream channels were
dredged and straightened as part of the

flood protection project...”
—'

“These channels are prone to stream
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1. Is bank erosion the key driver of
sediment impairment over annual
timescales?
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Successive surveys allow change detection
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Six floods over 1m, one nearly to 2m...

Water level from 4/6/22 to 12/2/22
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...yet little consistent morphologic change (1)

Cross-Section 1

Height above thalweg[m]

Distance [m]
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...yet little consistent morphologic change (1)

Cross-Section 1
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...yet little consistent morphologic change (2)

Cross-Section 2
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...yet little consistent morphologic change (3)

Cross-Section 3
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Bank erosion as a source of sediment
much ado about [almost] nothing?

Water level from 4/6/22 to 12/2/22 Cross- Section 1
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Despite flows of up to 2m ...we observe geomorphic
depth exerting ~20 Pa of bed change that is lower in
shear stress... magnitude than routine

erosion/deposition events



Is [sub]urbanization of watersheds the real
driver of sediment impairment?
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2. How can we mitigate longer-term
bed/bank erosion?




2. How can we mitigate longer-term
bed/bank erosion (intelligently)?
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Objectives:

1. Determine erosive
stresses Iin the study reach
through hydrodynamic
modeling.

2. Examine the influence of
reconnecting abandoned
channel reaches




Flood Simulation
Discharge = 25 m3/s




Observations:

1. High flow velocity and
erosive stress due to
straightening and
dredging.

2. Up to 18 Pa of shear
stress.

3. Overall potential for
degradation of stream
(over long timescales)
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What if we reconne

ct abandoned meanders?
/ "

-' Estimated £~ "
Meandering .
Stream

Current
Straightened
Stream




Flood Simulation
Discharge = 25 m3/s

Manipulated DEM:
meandering stream




Reconnecting meanders reduces erosive stresses




In defence of channel curvature

1. Erosive stresses may be
reduced by restoring
sSInUOUS reaches

2. Reconnecting
“abandoned” channel
reaches IS one promising
nature-based option
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