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The Big Questions

 What are bank erosion rates in Great Lakes
rivers?

 How significant is the bank component in Great
_akes sediment budgets?

* |s there a simple assessment that can be
correlated to bank erosion rates?
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Project Background

Funded under Water Resources Development Act

(WRDA), Section 516(e)

— Develop tools/models to reduce sediment loadings to Federal
Harbors & Areas of Concern

Bank Erosion is often a large component of sediment
budgets

Bank Erosion is difficult to estimate
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Bank Erosion « Erodability x Erosivity

|

Lateral Movement Resisting Force Driving Force
of bank. Intrinsic property of Property of the
Measured in bank. hydraulics.
feet/year Function of: Function of:
Soill Near Bank Stress
Vegetation
Bank Angle
Etc.
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Proposed Scope

* Apply Rosgen’s Bank Assessment for Non-point sources
Consequences of Sediment (BANCS) model

— Bank Erosion Hazard Index (BEHI): erodability
— Near Bank Stress (NBS): erosivity

e Bank Pins
— Measures bank erosion rates

« Develop Bank Erosion Regional Curves
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Figure A-14. Examples of surface protection values converted to BEHI ratings.
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Estimating Near-Bank Stress (NBS)

Near Bank Stress

<1.__Channel pattern

2.

Ratio of radius of curvature to
bankfull width

Ratio of pool slope to average
water surface slope

Ratio of pool slope to riffle
slope

Ratio of near-bank maximum
depth to bankfull mean depth

Ratio of near-bank shear

Stream: Location:
Station: Stream Type: Valley Type:
Observers: Date:

Methods for Estimating Near-Bank Stress [Nﬁ}

stress to bankfull shear stress

| e "
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Near-Bank Stress (NBS) Method Number
Ratings m ] @ [ & ] @ J s J @ | @
Very Low M A > 3.00 < {1.20 < (.40 < 1.00 = (.80 = 0.50
Low M/A | 221-3.00 | 0.20-0.40 | 0.41—0.60 | 1.00—1.50 | 0.80 — 1.05 | 0.50 - 1.00
Moderate NIA  |201-220)041-0.60)061—0.80)1.51-1.80 | 1.06—1.14 | 1.01 - 1.60
High Ses 181 -2.00 | 061 -0.80 | 0.81—-1.00| 1.81-2.50| 1.15 g | 161 -2.00
Very High (1 1.50—1.80 | 081 -1.00 | 1.01-1.20 | 251 -3.00 | 1.20-1.60 | 201 -2.40
Extreme Above < 1.50 > 1.00 > 1.20 > 3.00 > 1.60 > 2.40
Owverall Mear-Bank Stress (MBS) Rating
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RIVER ASSESSMENT and MONITORING
ProOCOTOL for BANK PROFILE MEASUREMENT

1. Place survey rod on toe pin win
numbers facing elther up or
AOWTISIREM,

i

2. Posltion rod so that the " bank-

Sige” edge of side of the rod IS [ ]
q:‘ *Bank-Side" edge of Survey Rod | allgned with “bank-side” edge of the B a n k P I n S
| toe-pin cap.

3. Using an extended pockel-rod
(with a Hire fevel In place, as shown),
position pocket-rod edge at selected
or noted vertical distance station.
Measure the horizontal distance from
the bank surface 1o “bankside” edge of
the survay rod.

Fod Lewal
frd
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4. Adjunct data: Measure distance
from top of toe pin to channel botlom.

5. Locate tne elevation of the bankiul
stage on the profile

Mole: Best done with three persons:
survey-rod holder, pocket-rod profller,
and gata recorger,

E =] Pocket Fod
-

Nartlcal Distarc e

Exposed =-—*
erosion pins

Plan View

X [ Toe T | e
TIIA [ TTT eeeEsa®l (T 11N T TTT fe=—————=x
Iy Hortrontal Distarea By
W
Suriey.rod Edge o Bark Surtaca Bank Fin
|
|
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Prediction of Annual Streambank Erosion Rates
using Yellowstone National Park (1989) data for streams
found in alpine glaciation and/or volcanism areas

Bring It all together .

 Regional Bank

Erosion Rate Curve
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Regional Curves

Great Lakes Wide

Valley Types (Rosgen VI, IX, X, etc.)
Natural Streams vs. Agricultural Ditches
Landuse

Eco-regions
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Other Assessments

Pfankuch (erodability)

FHWA Stability Indicator (erodability)
Near-Bank Velocity Perturbation (erosivity)
Historical Aerial Photography (erosion)
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Scope, Schedule, Costs

o Geographically, throughout Great Lakes
— Chicago and Buffalo USACE Districts

e Schedule:

— April 2010: Training for partner agencies/districts

— June 2010: Begin installation of bank pins

— June 2011: Begin second visits to sites to measure erosion
— October 2012: Complete field visits

— December 2012: Project Complete

e« Costs: ~$180K
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Questions?
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