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Streambank Stabilization
PraCtiCGS Presentation Outline

» Principles of Streambank Stabilization
Practices

» Stream Stabilization Efforts and
Philosophies in Northeast Illinois

» Grade Stabilization, Armoring & Structura
Practices”

» Vegetative Practices

» Combined Structural Practices and
Vegetative Stabilization Techniques

» Conclusions

* With a minor vegetative co



Principles of Fluvial Geomorphol

A Very Quick Review

Longitudinal, Cross-sectional and Plan Views of Major Stream Types
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Principles of Fluvial Geomorphol

What exactly is “dynamic equilibrium”?

>
>

>

A View of Streambank Erosion

Streams are inherently complex systems

Relationships between a variety of variables result in the visible
characteristics of a stream’s bed and banks

Changes in the “independent” variables that influence a stream res
changes in the “dependent” characteristics of the stream.

» Independent Variables = Watershed Characteristics, e.g. discharge, soils,
sediment load, climate, etc.

» Dependent Variables = Stream Characteristics, e.g. channel slope, width,
depth, pattern, etc.

The more drastic the alteration to the independent variables, the more
dramatic the visible changes in the dependent variables.

As changes take place in the inputs to the stream, the stream alters itse
through natural processes to accommodate for the new flow
characteristics

A stream is naturally working toward “dynamic equilibrium” as it er
itself a new, more stable pattern due to changes in its watershed.

A stream in dynamic equilibrium has reached a state of natural
when it can convey it’s flows and sediment load without signi
erosion



Fluvial Geomorphology and Streambank

Stabilization Design Principles
A Very Quick Review

“Natural Channel Design”

» Analog Design Method
« Empirical Design Method

 Analytical Design Method




Stream(bank) Stabilization and R
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributin
Watershed A ot e .

" floodplain =™~

» Agricultural Impacts

surface 2 gurface surface 2
1

bankfull channel

» Urbanization

* |ncised Streams with Severe
Bed Erosion and Downcutting
— Signified by Head Cut Migration
— Steep, nearly vertical banks

— Disconnection from historic o
floodplain

B. Incised Stream (early widening phase)

hydrologic
ﬂ)(’)odplagm

incised, widening channel

hydrologic
B l?g:dplagm =

Proceses, and Iracsces (109)




Stream Stabilization and Riparian
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributing Watershe
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Stream Stabilization and Riparian
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributing Watershe
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Agricultural
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Stream Stabilization and Riparian
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributing Watershe
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Stream Stabilization and Riparian
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributing Watersh
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Fig. 1.15 - A comparison of hydrographs before and aftier urbanization. The discharge
curve is higher and stecper for urban streams than for natural streams.

In Stream Corridor Restoration: Principles, Processes, and Practices (10/98).
Interagency Stream Restoration Working Group (15 federal agencies (FISRWG).




Stream Stabilization and Riparian

Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributing Watershe
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Stream Stabilization and Riparian
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contributing Watershe
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Stream Stabilization and Riparian
Restoration in Northeast Illinois

» Modifications to Stream Channel and Contrlbutmg Watershe
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Stream Stabilization and Riparian Restorat
Northeast Illinois

Strategies to Address Incised Streams

1. Reconnect stream with historic
floodplain
2. Recreate new floodplain
between historic floodplain and
the elevation of the incised
streambed
3. Modify existing channel type
and dimensions at existing
streambed
. Stabilize banks in place

What exactly are we attempting to “treat™?




Stream Stabilization Practices

A practice that misses the overall picture of stream dynamics is

destined for failure
» Bed Stabilization Vs. Bank Stabilization
» What about the riparian corridor?

 Vegetative Regimes?

What is happening to our stream and our stabilization practic



Stream Stabilization Practices

A practice that misses the overall picture of stream dynamicsii

destined for failure
* Bed Stabilization Vs. Bank &

« What about the riparian cofrri
Teh _* Vegetative Regimes?
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Are we counting on
vegetation here to stab
the banks?
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Did we confine our channel?
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Stream Stabilization Practice

Selected Projects Highlight Common Issues in Ravine & Stream S

» “Debate” on applicability of hard

armoring versus soft armoring
(bioengineering) practices for stream
restoration in Chicago Region

» Many permitting authorities have been
pushing “soft” approaches over the last
decade

» Rip rap viewed as “unnatural” and
vegetation alone is used for permanent
stabilization

Stream channelization and urbanization
of watersheds have presented visible
bank erosion, but typically stream
restoration and stabilization practices
have been designed “property line to
property line”

How do you reach “dynamic
equilibrium” within watersheds that by
their construction are not
geomorphically “dynamic’?
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Grade Stabilization, Armoring, &
Structural Practices

» Gabions, Rip Rap, and Other Bank Protection and Armoring Usé
Hold Stream Banks in Place

» Grade Control Structures, Riffle Construction, and Step Pools
Constructed to hold stream bed and stream profile in place or ra
elevation of streamflow to compensate for lost stream length




Grade Stabilization, Armoring, |

Structural Practices

» Gabions, Rip Rap, and Other Bank Protection and Armoring U
Hold Stream Banks in Place - ASSUMES STABLE STREAMBED!!!

STRUCTURAL STREAMBANK STABILIZATION - GABIONS

2 BASKETS HIGH WITH MAT

Top Of Slope
15 Or Flatter

Eorth Fill
_ 5
x
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3] 1
—6" . St Ch L

C: %% ___ et ream Channe

Filter Fabric Gakion mat

O

\ A
N
\im Gaklon T
Coarse Aggregate

Backfill Lacing Between Tier:
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3'Min I

SECTION

NOTES:

1. The filter fabric shall meet the requirements in materlal
specification 592 GEOTEXTILE Takle 1 or 2, Class 1, IT or IIT .

2. The coarse oggregate backfill shall meet the IDOT requirement Ffor the
faollowlng grodations CA-1, CA-3 or RR-L

3. The Gabions shall be installed according to construction specification
64 WIRE MESH GABIONS

4, Buskets which ore stacked in tlers shall have vertical seams staggered
For each row ang tier

S. The coarse oggreate koackfill shall ke placed level with the top of the
lower bosket kefore the upper basket is installed.

REFERENCE STANDARD DWG, ND.
Project "

Designed __Tate o NRCS IL-642

Checked _ Tate u SHEET 1 OF 1

Mpproved ______Date Nahrai Resources Conssrvalion Bervice: DATE  5-16-94




Vegetative Streambank Restoration

» Relies primarily on
vegetation alone to
stabilize banks on
the long term

May be utilitze with
bioengineering
practices and
temporary erosion
control practices to
establish vegetation

Selection of species,
establishment
methods, and
maintenance is
critical to success of
project




Vegetative Bank Stabilization

Keys to Successful Efforts

» Utilize manufacturers’
data and design software
to select appropriate
blanket for soil and slope
conditions

» Learn from failure (It’s
even better when it is
someone else’s)

» Stabilization efforts
should take into account
drainage inputs from off-
site and conditions of
existing resource

Select appropriate
vegetation based on
hydrology and sunlight
regime
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Combined Structural & Vegetati
Stabilization Techniques

Blend of Hard Armoring and Vegetative Practices

Most structural practices rely on dissipating energy and redu
velocity in streamflow rather than diverting or redirecting it
further downstream

Design relies on structural measures to control thalweg and rec¢
energy and sheer stress at banks to promote deposition and
vegetation development

Extension of stabilization techniques outside of banks into the
riparian zone improves long term stablllzatlon and restoratlon
efforts y VRS Ty o



Combined Structural & Vegetati
Stabilization Techniques

» Some Practices
Include:

» Stream
Barbs/Bendway Weirs

» Rootwad Revetments

» Longitudinal Peak
Stone Toe Protection

» Riffle Construction
» Bank Reshaping
» Clearing and Planting

- v




Stream Barbs / Bendway Weirs
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» Purpose of
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Stream Barbs / Bendway Weirs

» Keys to Practice
Installation:
TREAM BARB PLACEMENT PLAN

» Stone Sizing
per Spec

» Key into bank % /
» Use of crest )4
stone and

anchor

CHANNEL FORMING DISCHARGE/
WATER SURFACE ELEV 808

\/

» Proper
upstream
angle per plan




Stream Barbs / Bendway Weirs




Stream Barbs / Bendway Weirs

-
e b

Base Flow
Conditions

h



Stream Barbs / Bendway Weirs

Approximate
Bankfull




Stream Barbs / Bendway Weirs

Approximate
after 50-Year
Event




Rootwad Revetment

existing vegetation, plantings or
soil bioengineering systems ‘
e VAN

» Purpose of

Practice: Wﬂ.m
g X
» Control e o
Meander :
Migration

» Center Thalweg

rootwad \
» Reduce Energy

at bank

» Control Energy
within
treatment
reach

baseflow

thalweg channel

boulder 1 1/2 times

footer log diameter of log

Source: Chapter 16 Engineering Handbook, USDA-NRCS, 1997.

Fig. 8.42 .. Revetment sysiems. Details of rootwad and boulder technique.
n Stream Corridor Restoration: Principles, Processes, and Practices, 1 QUS




Rootwad Revetment

» Purpose of
Practice:

» Control
Meander
Migration

» Center Thalweg

» Reduce Energy
at bank

» Control Energy
within
treatment
reach




Longitudinal Peak Stone Toe

Protection

» Purpose of
Practice:

» Control
Meander
Migration

» Narrow channel
slightly

» Allow bank to
slough or
deposition to
occur behind
structure and
revegetate

Control Energy
within
treatment
reach

Keys At Upstream And Downstream Ends

And At Approximate __FL. Spacing
Streom Bank \
(See Note 4) —

Key Width 4" Minimum

Beginning Sta

Stone Toe Protection
(Rock Riprap)
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Notes:
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GRAD. NO.___ riprap, quality designation "A", or os
designated by engineer.
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Tons/Ft. average
Keys ____ @ __________ Tons Each
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3. Key shall be constructed so thal the vertical section
remains embedded in the existing stream bank.
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Same Height
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Longitudinal Peak Stone Toe

Protection

» Purpose of
Practice:

» Control
Meander T L s A
Migration ST . aaonoe

» Narrow channel R 7 ‘
slightly

» Allow bank to
slough or
deposition to
occur behind
structure and
revegetate

Control Energy
within
treatment
reach




Riffle Construction
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Riffle Construction - Bank Resh
- Clearing and Planting

» Case Study in
Mixed Natural
Design Urban
Stream and
Riparian Corridor
Restoration:

» Invasive Species
Removal

» Rock Riffle
Construction

» Bank Reshaping

» Stone Toe
Protection

Plug Toe
Protection

7 o L s |
EL X

Erosion
Blanketing




Riffle Construction - Bank Resh
- Clearing and Planting

» Project
Background
> Highly Site Photos
urbanized o Clear:
watershed O Llearing

» Stream corridor
dominated by
invasive and
woody
adventive
species

» Rapidly variable
stream flows

Significant
stream incision

Small sized
watershed




Combined Practice Project

After Clearing
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Combined Practice Project Det

Rock Riffle
Construction




Combined Practice Project Det

» Bank Reshaping

» Expand cross sectional
area to reduce velocity

NAG C125N Geotaxtile Erosion
Protection Blanket

Typical Plug Toe Protection
Cross Section

NAG C1258N Erosion Control Blanket

33 Match Existing Grade /
/ g e — // .

gt ——————-~-;
Stapleand ool '3“
‘li\ly : Il \I %
U N

Staple and Bury Ends -/ T
Existing Channel

Typical Stone Toe Cross Section

Interagorey Stroes Revondtion Werking Group (15 Sadord apasio(FESRWO).



» Bank
Reshaping




Combined Practice Project Det

» Bank

Reshaping




Combined Practice Project Det

» [oe
Protection




Combined Practice Project Det

» Vegetative Restoration
» Establish native vegetation
» Open streambanks to sunlight

» Removal of woody invasives
throughout riparian corridor




Combined Practice Project

Just under bankfull discharge




Conclusions

» Design and construction of streambank stabilization practi
take into account upstream and downstream conditions fro
“treated” stream segment

» Practices may work well in some conditions but may not wor
in others

» Experienced, interdisciplinary design and construction teams a
necessary to ensure a successful project

» While ascetics of practices is important, it is of minor importan
to the overall success of the project

» Hard and soft armoring of streambanks must be carefully selected
based on the dynamics of the project

Practices must suit observed and modeled conditions, don’
practices and then work backwards




Conclusions

» Take into account the longevity of the treatment options

» If vegetation is my “final” stabilization practice, ensure that't
selected plant mix suits the hydrology and sunlight regime of 'l
project area

» Understand the project goals during design and construction

» Communication and coordination is critical to success of the
project
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2585 Wagner Court
DeKalb, IL
(0) 815-748-4500
(c) 815-970-1671
www.encapinc.net
jkoepke@encapinc.net




