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The natural shoreline “big picture”
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Reduce run-off and
pollutant inputs
from the land
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‘Plants provide critter habitat




Shoreline Erosion Control “System” ¢ , 1% 84
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Wetland
Toe Plants
Emergent Protection -Seeded plants
Wave Aguatic Plants *Brush bundle Live stakes
Break -Containerized plants *Wrapped bundle *Live posts
-Brush bundle oPrevegetated mats *Coco IOg 'LI\./e fascines
oW d bund| eIn-lake transp|ants *Flax IOg *Willow wattles
rapped bundle Photo-bag/corn bale  «Brush mattresses
*Tree revetment «Coco lift «Bare root shrubs
*Coco log *Vegetated geogrid *Plant plugs
*Rock berm Exclosure Geo-bag/soil -Containerized plants
F Inost *Stump revetment *(Erosion blanket)
encelposts *Tree revetment
Log raft
UNIVERSITY OF MINNESOTA «Gabion tube

EXTENSION *Rock riprap
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= What indicators do'we use to predlct soft
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armor/bieengineering success?
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Bulrush

(Schoenoplectus spp.)
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Nebraska Baltic Rush Douglas Nevada
Sedge Sedge Bluegrass

Manning, M.E., et al, 1989




Channel Stability Rating (Vegetation)

Adeguate Root
Strength
[ [ [
Coyote Willow
Anchored Rock
Baltic Rush
Bluegrass
Beaked Sedge
VWillowBluegrass
Vullow-Sedge [ ' > e ’
/
Bare Ground , — : = . ;
0 2 4 o6 8 10
Relative Stability Class

Warsrard 2000
Appendix B




WhICH ‘1oeﬁgmeerjg products, technig;

= and combinations will succeed?
= (U of MN research 2009-2012)
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Wrapped brush bundle
(wave break)



Maintain or enhance native vegetation



Install toe protection and native plants



/20 linear ft: $200 (10 ft wide)
Installation time: 0.5 hr




Cost/20 linear ft: $0
Installation time: 0.5 hr
Maintenance time: 0 hr
Notes:




Eor Toe Protection: b]o 103

Cost/20 Ilnear ft $150
Installation time: 0.5 hr
Maintenance time: O

Notes: combine with plantings
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Cost/20 linear ft: $1,160
Installation time: included
Maintenance time: O

Notes: installed only by trained
contractor; last only 1 yr in high
energy site
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Cost/20 linear ft: $140 (hauling)
Installation time: included
Maintenance time: 0

Notes: installed by contractor;
used for traffic control




Aquatic emergent plants

Cost/20 linear ft: $0-200
Installation time: 0.5-=1 hr

Maintenance time: O hr
Notes: critter protection?
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Figure 16-56 Coconut fiber roll details

Cross section v o
Not to scale egetf\tn e
plantings

Coconut fiber

Mean high
water elevation

Eroded
shoreline

2in. x 2in. x 36 in.
oak stakes

Cost/20 linear ft: $150
Installation time: 0.5 hr
Maintenance time: 0 hr
Notes:
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e nd wetland plants, and toe
protection can “collect”

suspended sediment and.help.

rebuild the shoreline lost to

2, ositmi as well asyprotectritums
- utureerosion.
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Cost/20 linear ft: $20
Installation time: 0.5 hr
Maintenance time: 0.5 hr
Notes: remove prior to
freeze-up?

Cost/20 linear ft: $60
Installation time: 1 hr
Maintenance time: O
Notes sediment collects
between/behmd bundles
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Cocc; log and wrapped
brush bundle




-
-

Gregg Thompsor:= AM

>

\-., \.\. -,

Sl

1 -t

™ ‘-hf‘“‘ .y

\ Q..-st\
. jor 2o
s e
Y h\.v*.
T
“T
- =2 v \\h. ~

Post Planting



I\i
3 4

'Thompso
- S

(ego

g

.
4




AM

mps'on

(1
1

y
[
o
*'Gr\e‘ggTho

Lol
-

irst summer after

=




N -
%

D -» o -
" ’A,"l




L TGS
- . PAd
F r‘ﬁfg s
1 L B :& b0

- —

[ree revetment, bio |

ost installation - =




Cost/20 linear ft: $55
Installation time: 1 hr
Maintenance time: 0.5 hr

§= Notes: remove prior to
g freeze-up?
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or shores undercut

a N

24” to 48”
vertical
erosion

Install toe/slope protection and native plants



Note: Requires a shoreland
alteration permit

Cost/20 linear ft: ~$400 (by hand)
Installation time: 5 hrs

Maintenance time: O

Notes: requires dormant live
stakes




Note: may require a shoreland
alteration permit

Cost/20 linear ft: $340
Installation time: 5 hrs

Maintenance time: O
Notes: requires plants
and/or live stakes
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High Water Elevation

Normal Water Elevation
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| Cost/20 linear ft: $1,500
/| Installation time: included
{LJ} Maintenance time: 0

I} Notes: must be installed by
§ trained contractor




Cost/20 linear ft: $1,000
Installation time: 3 hrs
Maintenance time: 1 hr
Notes: requires equipment

Note: requires a
shoreland
alteration permit
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Note: requires a shoreland
alteration permit

Cost/20 linear ft: $1,500
Installation time: 6 hrs
Maintenance time: 1 hr
Notes: requires equipment
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OCK [10 ra10 & riaitlve plairts

Sprouted; _ Existing rock
growing or rip-rap

*~ Newly placed
"live stakes"
of willow
(.5to 1.5inch
diameter)

Cost/20 linear ft rip rap: $1,200
Installation time: included
Maintenance time: varies
Notes: installed by contractor
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= Small Iake ————
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= Small resort

= Upland and aquatic vegetation removed on 400" of
shoreline; turf seeded on upland -

= Shore eroding 6"/year; 1-2" undercut toe

- er preference "My customers come to the
j. 5 thwoods”
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Before planting



Install willow wattle
along eroding shore




— note sedge transplant after

only one year

Install coconut log
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Shoreline five years after planting
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‘f-‘Prlvate-owner (4 years)
= 400" shoreline on narrow channel
= Shore eroding 6" /year
= Boat traffic; seasonal ﬂooding muskrats

— Plants
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blanket to hold
mulch In place
during floods
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__Native plant plugs on

1.5 centers
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Continuous row
(on 2" centers
5 species
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McCarrons Lake

- ~ Shallow water zone — 1ft depth out 10 ft from shore ' —
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= ffgfmfphotos in this sequence provided by Bill Bartodziej - RWMWD















Emergents — main










Summer 2006 — Shore stable - Lake sedge

NUANALE
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muskrat feeding
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~* The goal is to recreate a gradually sloping
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shoreline stabilized with native plants
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* |t Is possible on some sites to. ‘reclaim” lost
shoreline
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f IS DIOENQINEEring may. be

very costly and/or ineffective
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~ . Use components of the “system” that are
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Site appropriate

* |nert bio materials have a limited lifespan —
make sure you choose plants that will
stabilize the site within this time
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muskrats, carp, geese, beavers etc.
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= The Practical Streambank Bioengineering Guide

http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=1755
3.wba
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= NRCS Engineering Field Handbook, Chapter 16:

ibank.and Shoreline Bioengineering =
materialSucsiiseas00y/pubs/id PPNt AP AN ——



http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17553.wba
http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17553.wba
http://plant-materials.nrcs.usda.gov/pubs/idpmcpustguid-appA.pdf
http://plant-materials.nrcs.usda.gov/pubs/idpmcpustguid-appA.pdf
http://plant-materials.nrcs.usda.gov/pubs/idpmcpustguid-appA.pdf
http://plant-materials.nrcs.usda.gov/pubs/idpmcpustguid-appA.pdf
http://plant-materials.nrcs.usda.gov/pubs/idpmcpustguid-appA.pdf
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~ = University of MN Extension
http://www.extension.umn.edu/shoreland/

T

= The Shoreland Management Resources Guide
www.shorelandmanagement.or

00Se encourages hatural shorelines
http://www.youtube.com/watch?v=ZkJFE6x48iwU&feature=related -



http://www.extension.umn.edu/shoreland/
http://www.extension.umn.edu/shoreland/
http://www.shorelandmanagement.org/
http://www.youtube.com/watch?v=ZkJF6x48fwU&feature=related

