
QE 
:=t81 
J ~;/7 

j 

69 

v ') ~ . ' . . . \ l ... ·• : • 

'-. 1 I -, 

This document is made available electronically by the Minnesota Legislative Reference Library as part of an  
ongoing digital archiving  project. http://www.leg.state.mn.us/lrl/lrl.asp 
(Funding for document digitization was provided, in part, by a grant from the Minnesota Historical & Cultural Heritage Program.) 





Resources 



or 
In project, a 

can be protected 

Porker - U. of M., st. 
David Leuthe DNR, 



Behavior ........................ , ..... . 

''. '''.'' '' '''. ' .. ' ... 8 

...... ,..., ... "''"'" of Bank Protection, , i , , , I • f i , , , ••••• , , 

11
'"'"'"""'"'''""'" of Bank . . . . . . . . . . . . . . . . . 6 

Permits and Assistance . . . . . . . . . . . . . .... 



I 

•• I 



14 

Page 30 







l) Flow characteristics: 

Momentum forces 

2) Bed Material: 
Size 
Gradation 
Shape 
Specific 
Cohesion 

3) Bank material: 
Size 
Gradation 

Specific 
Cohesion 
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a 



increases. 



Cut bank erosion 

flow condition can 
greater than volume of flow. 
because more bank 
resistance, created and other cohesive 
forces, than to maintain the erosion process once 
Once the 



if 
the bed elevation are 

natural 
r'ir'r'r'.lr\l'"l--,Tr'•t--. or decelerated human 

,.,,...,....,""',. .. ,.,, of bank erosion occurs 
flows. Erosive forces flow may 

normal flows. 

balanced stream is that 

stream 

channel width caused by 
banks 

of the streambed. 

in elevation 
etc. If there is any reason to 

of a proposed 
then professional 

takes 
a should be considered 

controlled or future changes in 
to be minor. 
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stream. Loss of 
amount of soil, 

root structures. 

table is 

pressure bank face can cause soil n,...rhrdr-<' 

forced loose. '--"'_" __ " __ '"'"such this can seen as wet soil on the 
streambank above surface of the stream, water""'''"'"'·,..._, 
the bank surface. 
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Obstacles the stream can be 
natural obstacle could be a 

can create downstream as 
these new conditions . .-""',-..0

"",...., upon 

can detach soil nror"tlr'•loc 

tected soil material. These dlSIOdlae·d nror"tl,-..\<:-.C 

flow of the water stream. 
bank is sufficient, bank may be 

com­
same result as dis­

materlal, as 

or man-made. A 
or the 

COIJa~)S8S, for 

Erosion or 
streamflow Is altered 

of 

material may then Into stream. This is one of several 
forms of bank be discussed later the section on "bank failure". 

When water freezes in the streambank the ice 

loose, 
frozen bank. 

of When the Ice thaws, 
but in a looser state 

shrinks and cracks, in a 
similar to that left after the thaw of a 



'"'',..''""-·"'"''"condition, loosened on 
streamflow, the erosion of the bank will 

nrc>~f'.:!AO more would have had at the 
bank surface not been loosened 

winter Ice covers remain dormant, so 
to the banks. The erosion of a 

to melt and break 
the ftow of water. this 

,...,,,...........,,....,,,..,,...., If the bank itself is 
the bank has thaw, or is 

weakest. Similar erosion of the streambank is 
caused non-frozen debris in the water. comes into 
contact the bank can cause erosion sufficient force. 
The erosion of a Ice or either abrasion or 

land use increases runoff, removes "=·"=Tr"" 1= 
,....,...,,,....,,,,...,,--,,"""' S8dlment load in the stream, etc. can 

stable to become a lncreas-
urbanization, next to rivers and 

streams, poses a threat to the ~Tr~""''" of the rivers and streams in the area 
of construction activities and "'-''-'"'-''-I'-'"'· 

the land surface associated urbanization combine to 
both Increase the amount of soil available for erosion and reduce the 
infiltration of the soil. net effect is Increase the amount of 
surface into the streams and rivers, with the 
sediment load carried the stream. As a result, once stable 

flow velocities and flow volumes, 
.,.,,...,,...,,..,,..,,....,n. Once flow conditions 

subside, the excess sediment that was carried the stream may be 
the of the channel. When the next 

flow condition occurs, the channel may then not be able to handle 
the flow volume due to the decrease in and even flows 
and more serious erosion may occur. In addition, If the additional sedi-
ment is not scoured out either before or the next flood event, the 
stream may widen its channel an to Increase its 

and in so erode the streambanks even further. 
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an increase in 
tion of both. 

draw-
a pressure imbalance at 

water surface elevation of stream is 
of will to seep into the 

the 
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B. Bank is 

C. Bank 

D. 

Pressure balance of stream waler and saturated bank. 

B. 

C. Bank may fail because of pressure imbalance. 

Bank !allure due to the waler a saturated 
bank can drain 
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l, 
2. 
3. 
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or , the 
any available technical 



owner should be .,..._,,..,,,.,,.,r.,.... 

between 

can 
and soil loss from a watershed, and can make streambank erosion 

less severe. These include the of 
between stream banks 

activities. 
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Individual 
straints must be evaluated in 
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assis­
t he 

may de-
( ): 

of the bank 

of the channel 



A filter will 
not be washed out from under 



to ensure the success of a 
is not , a filter 

be six inches 

Not to 
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erosion continues for a time after 
hard are not suitable for locations 
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1n,.-,rnr-;c1r,r-; Its 

with concrete or steel beams 
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or 
on smaller streams. 
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are wire boxes into 
They are a used substitute for 
are that smaller stones may be used in cases where suitable 

is too or not available, and the 
,....,,.,,,,,..,,.m,-" ... ,>T of the The boxes 
may stacked 
along the In 
whatever manner Is 
most to 

filter layer is required 
for the use of 
gabions, as Vt.../lvV~>vU 
to 
inspections 
made, as 
subject to 

the years, 
in steep streams with 
coarse material that 
can the 
mesh. 

are local structures 
The effect of struc-

the energy of which reduces the flow 
velocity. reduction in ,c,,r''' 111

·" decreases the for 
erosion farther downstream. used in series 
along streams which have been If the 
lowering of the bed can be r'\"'"'""' the erosive stress on the 
banks can often be reduced section on bank 
failure). 
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toe erosion is 

the cause of the erosion 
bank from erosion. 

1. Remove 
2. Protect ,..,,.r,,..r\,,.. 
3. Remove sand & 
4. 

above. 
need to be 

problem should be taken care 
specific and 
help to organize the proper 
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the flow away from the 
the flow velocity 

use 
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, Room 403 

Board Representative 828-2604 Suite 104 
Field Hydrologist, Water 

8) 828-2598 

Board Representative (Vacancy) 
(507) 537-7260 

staff l-r.r11r.nc.r 

Box l - 1400 Lyon 
Marshall, MN 56258 
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359-6053 

Box 6247 
Rochester, MN 55903 
(507) 285-7430 

32 

1601 Minnesota Drive 
Brainerd, MN 56401 

828-2605 

N.E. 
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Lab. 
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