Kansas State University

REVETMENT




Introduction

Streambank erosion is a naturally occurring
process in streams and rivers throughout the
United States. Accelerated streambank erosion
occurs when natural events or human activities
cause a higher than expected amount of erosion,
and is typically a result of reduced or eliminated
riparian (streamside) vegetation. The removal of
riparian vegetation is the primary factor influenc-
ing streambank stability. Historically, channel
straightening (channelization) was the primary
method used to control streambank erosion.
However, since the 1970s, riparian and in-stream
habitat restoration by natural or artificial meth-
ods has grown in popularity because channel-
ization typically caused problems, such as ero-
sion and flooding dowstream. Natural resource
agencies throughout the Midwest have been
using tree revetments as one type of streambank
stabilization structure.

What are tree revetments?

Tree revetments are a series of trees laid in the
stream along the eroding bank. They are de-
signed to reduce water velocity, increase siltation
within the trees, and reduce slumping of the
streambank. Tree revetments are not designed to
permanently stabilize eroding streambanks. They
should stabilize the streambank until other stabi-
lization techniques, such as tree plantings in the
riparian area become established. Tree revet-
ments are not designed to fix problems at a
watershed level. Tree revetments should only be
used if good land management practices are
applied in the watershed, for example fencing
riparian areas from cattle use, maintaining buffer
strips between streams and row crops, or terrac-
ing highly erodible row-crop fields.
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The control sites all had well-developed
riparian corridors, as shown in the photo
above. There was little change in the
channel cross-section at the controls sites
from 1994 to 1996, as shown by the
representative cross-section in the graph.
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m The tree revetment sites lacked a riparian
corridor and had accelerated erosion
problems, as shown in the photo above.
The corresponding graph shows the
eroding outside bend at 26 feet in height.
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The number of fish species present at
Kings Creek and West Creek was not
related to the establishment of the tree
revetments. This is evident by the lack of
a distinct pattern in number of fish
species present among the controls and
tree revetment location.

m Central stoneroller (top photo) were the
most abundant fish present in Kings
Creek. Central stonerollers are common in
streams through eastern Kansas. Central
stonerollers feed primarily on algae and
micro-organisms associated with the
streambottom. Central stonerollers only
get 6 to 8 inches long.

m Orangespotted sunfish were the most
abundant fish present in West Creek.
Orangespotted sunfish are in the same
family of fish as bluegill and crappie, and
usually feed on small aquatic insects and
other fish. Orangespotted sunfish do not
grow much larger than 6 inches.
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Catch of central stoneroller declined
slightly after installation of the tree
revetment at the tree revetment and
upstream control locations. Thus, it is
likely that catch of central stonerollers
was influenced by a factor other than the
tree revetment. Average length of central
stonerollers remained similar at all
locations before and after installation of
the tree revetment.
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The amount of siltation within Kings
Creek (left) was generally lower at all
locations after installation of the tree
revetment. Conversely, siltation increased
in West Creek at the tree revetment
location after installation. This is likely
caused by the tree revetments trapping
sediment. Sediment trapping did not
occur on Kings Creek because the tree
revetment was slightly above the water
level during normal flow.



Summary

Control locations had well-established riparian corridors and
represented areas with little streambank erosion. Therefore, if
tree revetment locations were similar to control locations, we
would conclude that tree revetments stabilized banks compa-
rable to areas with well-established riparian corridors. In
general, tree revetments did not differ from control locations,
thus, tree revetments appear to stabilize streambank erosion.
Similarly, this research suggests that tree revetments do not
enhance or reduce stream fish and aquatic insect communities. It
is likely that tree revetments can reduce localized sedimentation
by trapping bank sluff behind the revetment.

This study was conducted for two years and applied on two
streams. In addition, tree revetments were placed above the
water-level at normal flow. It is likely that results may vary
given different conditions. Nevertheless, the highest flood
recorded at Kings Creek occurred during 1995 and the tree
revetment reduced the erosion potential of the flood. Tree
revetments can provide short-term relief from streambank
erosion until good land management practices are made in the
watershed.

Frequently Asked Questions

As tree revetments increase in popularity many landowners and
managers are asking a number of questions, such as:

How long will the tree revetment last?

It is unknown exactly how long a tree revetment will last. It has
been estimated to be about 10 to 15 years. However, this will
depend on how often the trees are in and out of the water.

What type of tree should be used in tree revetments?

Trees with many fine branches are the best at slowing nearbank
currents, catching sediment carried in the stream, and catching
slump material from the bank. For this reason, Eastern red cedar
is usually the best choice. Eastern red cedar is also more resistant
to decay than hardwood trees.

How much maintenance is required?

The amount of maintenance required for tree revetments is going
to depend on several factors. For example, the frequency they are
submerged in water, number and frequency of large floods, and
how well the ends are secured to the streambanks.

Will tree revetments affect the fish community?
The results from this study show that fish communities are not
adversely affected by tree revetments.

Are permits required to install tree revetments?

Whether special permits are required or not will depend upon
what county and state you are in. It is best to contact the U.S.
Army Corps of Engineers, and your state Division of Water
Resources.

Kansas State University Agricultural Experiment Station
and Cooperative Extension Service

MF-2294 September 1997

It is the policy of Kansas State University Agricultural Experiment Station and
Cooperative Extension Service that all persons shall have equal opportunity and
access to its educational programs, services, activities, and materials without
regard to race, color, religion, national origin, sex, age or disability. Kansas State
University is an equal opportunity organization. Issued in furtherance of Coopera-
tive Extension Work, Acts of May 8 and June 30, 1914, as amended. Kansas State
University, County Extension Councils, Extension Districts, and United States
Department of Agriculture Cooperating, Marc A. Johnson, Director.

File code: Engineering 4-2 9-97—2M




