
















































































SPUR DIKES

Rock spur dikes are similar to hard points, except that they
extend farther into the stream. Their purpose s to deflect the zone
of high velocity flow well away from the bank they are designed to
protect. They may occasionally be used singly, as near a bridge
site, but are usually used in a fleld. The spur dike farthest upstream
is often designed o be rather short, ond 1o be angled in the
downstream direction. The spur dikes farther downstream may be
longer and more nearly perpendicular to the flow, A rough guide-
line for the design of spur dikes is that each dike protects a length
of bank that is about fwice the distance fo which the dike pro-
frudes into the stream.

Rock spur dikes are typically constructed by end dumping
from trucks. A properly designed dike field can require less rock,
and be less expensive, than riprap. On the other hand, the tip of
each rock dike usually needs to be supplied with an extra stockpile
of stone in order to counter severe local scour during floods.

_
CRIBS I

Cribs are timber boxes bullt outward from the river bank.
The boxes are filled with sand and gravel. Such boxes, built in
series, can have a protective effect similar to hard points or rock
spur dikes. They are preferred where timber is cheap and plentiful,
or where rock riprap is not easily available, They are typically used

on smaller streams.
E PILE DIKES I

Pile dikes are a permeable dike that consist of tied rows of
fimber piles driven intfo the streambed from the streambank out-
ward info the stream channel. Like rock spur dikes, they ore
typically constructed in fields of more than one dike. They allow for
considerable flow between the plles, The effect of the piles,
however, is to slow the flow velocity in the region of the piles,




which reduces the erosive force on the bank. An added benefit is
the tendency for river-borne sediment 1o collect between the
dikes. This action can result in the gradual re-deposition of a
severely eroded
bank. Pile dikes are
sultable for sandy-
bottomed streams
with a good supply
of suspended
sediment, They are
less suitable for
coarse, steep rivers,
where rock spur
dikes are preferred,

Example of pile dike

Example of deposition caused by effective permeable dike (3)
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GABIONS '

Gabions are wire boxes into which sfones may be placed.
They are a commonly used substitute for riprap. The advantages
are that smaller stones may be used in cases where suitable rip-
rap material is either too expensive or not available, and the
placement of the gabions is easier than placing riprap. The boxes
may be stacked

along the bank in
whatever manner is
most suitable to

prevent collapse. No P,
filter layer is required
for the use of _
gabions, as opposed 3
to riprap. Periodic :
inspections should be ;
made, as the wire is L
subject to d
deterioration over
the years, especially ke id
in steep streams with -
codarse material that
can abrade the

mesn. Example of gabions

DROP STRUCTURES I

Drop structures are local structures placed along a river
channel that act like small waterfalls. The effect of the drop struc-
tures is to dissipate the energy of the flow, which reduces the flow
velocity. This reduction in velocity decreases the tendency for
erosion farther downstream. They are commonly used in series
along streams which have been subject to bed lowering. If the
lowering of the bed can be stopped, the erosive stress on the
banks can often be significantly reduced (see section on bank
fallure).




BIOENGINEERING [

Bioengineering refers 1o the design of an erosion control
systern that consists primarily of living plant materials, Often @
combination of plants and other material, rocks for example, are
used to form a protective structure. The plants serve to provide
support to the eroding bank by means of the root structure, while
also encouraging deposition of sediment. Bioengineering can
control erosion on a long term basis, while preserving the natural
environment,

| SHEET PILINGS or WALLS |

Sheet pilings or walls can be driven or placed vertically at a
point of severe bank erosion. The abruptness of the wall offen
causes severe local scour near the base, so care must be taken to
place the wall at sufficent depth, so that the scour does not reach
the base of the piling. Sheet plling is neither cheap, nor easy to
install, Installed correctly, however, it can halt bank erosion com-
pletely. For these reasons, it is typically used only at critical points,
where no bank erosion can be tolerated, or where the lateral
space required for other forms of bank protection is not available,
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Fences composed of boards or wires can be used on small
streams to serve a similar function as jacks and posts. The overall
effect is to reduce flow velocities and Induce deposition. The
fences are placed in series much like jacks and posts, but may be
placed either along the bank parallel to the current, or out into the
channel like hard points.

Fences protect the upper portions of a bank only, and
should not be used in cases where bank undercutting and bank
toe erosion is a problem.

PALMITER METHOD

The Palmiter method (4) is more of a river management
technigue than an actual erosion control structure, The method is
used to naturally alter the flow patterns of a stream to eliminate
the cause of the erosion problem, rather than simply protect the
bank from ercsion.

PALMITER METHOD

1. Remove log jams

2. Protect eroded bank

3. Remove sand & gravel bars

4, Revegetate

5. Remove potential obstructions
6. Maintain

The six steps involved in the Palmiter method are shown
above. Although the steps are listed in order, they do not neces-
sarily need to be conducted in this sequence. Generally, the worst
problem should be taken care of first, An understanding of the site-
specific physical and biclogical characteristics of a stream will
help to organize the proper sequence of steps.
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Remove log jams

Log jams can cause deposition to occur, which reduces
the sediment load of the stream. A reduced sediment load in-
creases the transport capacity, which in furn allows more erosion.
Additionally, the log jom can divert the current into a streambank,
causing erosion. Removal of the log jom allows the current 1o
erode the sand bar created by the log jam rather than the
streambank. The removed material can also be used for protec-

tion of the eroded bank.

Protect eroded bank

If an obstruction is causing the erosion of the bank, then
removal of the obstruction should be the first step. If the erosion is
caused by something else, then perhaps protecting the bank
should be the first step. Again, It depends on the dynamics of the
specific site which step comes first. The Palmiter method of bank
protection consists of anchoring trees or brush material along the
bank to be protected.

The trees serve o divert the erosive flow away from the
eroded bank, while at the same time reducing the flow velocity

within the trees, causing
suspended sediments to be
deposited. The deposited

sediments build back the
eroded bank.

The frees are
anchored with cable to
fixed poinfs on shore such
that the "butts” of the free
trunk faces upstream.

Remove sand and gravel
bars

A sand or gravel bar
that was formed as a result
of an obstruction or log jJam
can cause a diversion of
the flow against a

Example use of trees

TREE
TOPS =

Eroded
bank on
outside
curve

ANCHOR
POINTS ~™R
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streambank. The bank may then erode, where it would not have
eroded had the sand or gravel bar not been there, Many times,
removal of the obstruction that caused the bar to form will allow
the stream 1o naturally erode the bar, Other times, the bar will
need o be removed by other means.

Revegetate

Revegetation of the channel bank and in the newly depos-
ited sediments can serve 1o both stabilize the bank, and induce
further deposition. The bank becomes more stable as a result of
the root structure of the plants, which hold the soll particles to-
gether. Vegetation in the deposited sediment will further slow the
velocity of the flow, which allows more sedimentation to build
back the eroded bank,

Remove potential obstacles

A dead tree hanging over the stream can be considered @
potential obstacle. By removing a potential obstacle before it falls
into the stream, future erosion problems can be prevented, or the
problem that was just eliminated can be prevented from occuring
again, When a dead tree is removed, the stump and roots should
be left in place, so that the roots can continue to provide support
for the streambank.

Maintenance

Periodic inspection of the stream management area affer
the implementation of the project will be necessary to determine if
additional work is needed, These inspections are needed to ensure
that the restoration was sufficient, and the eroslon problem was
solved. A good time 1o check the project is affer a period of high
flow,







Section Four
Permits

and
Assistance
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PERMITS and ASSISTANCE |

Permits or approvals will be necessary for streambank
stabilization or protection measures. Federal, state and local units
of government have rules or ordinances which address projects
involving work in or near rivers and streams. 1t is very important thort
you obtain all necessary permits or approvals before you com-
mence any work,

Simple projects that meet established design criteria, such
as a natural rock riprap, may not need an engineered design or
extensive technical review. More complex projects however, may
require you to retain professional technical assistance, Federal,
state and local governments have staff that may be involved in
technical review of this type of project but the responsibility for
obtaining technical design assistance, where necessary, will rest
with the landowner,

Those landowners who have a strearnbank erosion probo-
lem and wish 10 look into stabilization and/or protection measures
should make an initial contact with their local Soll and Water
Conservation District (SWCD)(see the following map). If a project
appears 1o be practicable and feasible, then the appropriate
governmental units should be contacted for g review of permit
requirements and such technical assistance that may be avail-
oble,

The federal permit authority would be the U.S, Army Corps
of Engineers and can be contacted at (612) 220-0375. The state
permit authority is the Department of Natural Resources, Division of
Waters, Attached is a map and list of Area Hydrologists for the
state, Countles and cities have zoning ordinances which may
have additional reguirements. The local planning or zoning office
should be contacted. Watershed districts or water management
organizations may also have permit authority and should be
contacted, The SWCD office may be able 1o direct people to the
appropriate local contacts,
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| SOIL and WATER CONSERVATION DISTRICTS

REGIONAL OFFICES

Northwest Region

Board Representative (218) 7556-3963

Fleld Hydrologist, Local Water Planning
(218) 755-4176

1106 Paul Bunyan Drive NE

Bemld]l, MN 56601

West Central Region

Board Representative (218) 828-2604

Fleld Hydrologist, Local Water Planning
(218) 828-2598

Southwest Region

Board Representative (Vacancy)
(507) 537-7260

Area |l Staff Engineer (507) 537-6125

Box 111 - 1400 E. Lyon Street

Marshall, MN 56258

, Marshall-Beltrami

-
h

North

Northeast Region

Board Representative (218) 7565-3963
(218) 723-4923

394 South Lake Avenue , Room 403
Duluth, MN 55802

East Central Region

Board Representative

165 S Wabasha Streeft, Suite 104
St Paul, MN 55107

(612) 297-1894

Southeast Region
Board Representative
1200 S, Broadway

100 Friedel Bullding
Rochester, MN 55904
(607) 285-7458

South Central Region

Board Representative (507) 359-6075

Field Hydrologlst, Local Water Planning
(507) 359-6076

Accountant (507) 359-6077

Box 756

New Ulm, MN 56073

Root River
l

|
St. Louls
Duluth
NE
South St gquis
L _‘East WGC
West- -
Otter Tail 1| Brainerdj T—
l
EC \
St? Paull
ew Ulm
SW SE
SC | S
Marshall _T Rochester
1]

|
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DNR REGIONAL HYDROLOGISTS

For additional information and assistance, please contact the appropriate
Regional Office or the Division of Waters in St. Paul.

-
Jﬂ

Region 1

2115 Birchmont Beach Road N.E.
Bemidji, MN 56601

(218) 755-3973

Region 2

1201 East Highway 2
Grand Rapids, MN 65744
(218) 327-4416

Region 3

1601 Minnesota Drive
Brainerd, MN 56401
{218) 828-2605

)
T [

Region 4

Box 756, Highway 15 South
New Ulm, MN 56073

(507) 359-6053

Region 5

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

Region 6

1200 Warner Road
St, Paul, MN 55106
{612) 772-7910

Central Office

DNR Building

500 Lafayetie Road

St. Paul, MN 55155-4032
(612) 296-4800
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