i ,5‘. et

K 4 . 7L Ny T ] R
T R R L Tk b{%f B e

Meg Carter (she/her)
Coeieriztizni@:@'enilcj Director N O RTH WOO DS

NorthWoods Stewardship Center STEWARDSHIP CENTER

meghann@northwoodscenter.org




Bioengineering
Application of engineering principles of design and analysis to biological systems

Observation: hardscaped shorelines tend to be
undermined by wave action, constitute a barrier to
wildlife, and contribute to a redistribution of
lakeshore issues such as flooding and erosion.

Observation: unbuffered shorelines tend to be more
susceptible to wave and ice pressure and contribute
large amounts of sediment into aquatic systems,
causing water quality issues

Observation: steep slopes tend to settle into
shallower angles, where they become more stable




Riparian Bioengineering

Goals:

Stable shorelines

Diverse habitat & accessibility to wildlife
Positive water quality impact

Low maintenance over practice lifetime
Updated aesthetic
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Riparian Bioengineering
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Encapsulated Soil Lifts

Layers:

Coir fabric blanket (attached to top of coir log)
Straw erosion control blanket

Seed

Top Soil

Straw erosion control blanket

Coir fabric blanket (attached to hottom of coir log)
Plant root ball

Geotextile (filter fabric upper half)
Stone Toe

10 Geotextile (filter fabric lower half)
11. Ground
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Black Pond Encapsulated Soil Lifts

DEC Lakes & Ponds/Town of Hubbardton




Black Pond Encapsulated Soil Lifts

DEC Lakes & Ponds/Town of Hubbardton




Black Pond Encapsulated Soil Lifts

DEC Lakes & Ponds/Town of Hubbardton




Black Pond Encapsulated Soil Lifts

DEC Lakes & Ponds/Town of Hubbardton




Black Pond Encapsulated Soil Lifts

DEC Lakes & Ponds/Town of Hubbardton




Black Pond Encapsulated Soil Lifts

DEC Lakes & Ponds/Town of Hubbardton




Lake Bomoseen Encapsulated Soil Lifts
DEC Lakes & Ponds/Town of Castleton

INSTALL NATIVE SEED MIX BENEATH
LIFTS
ROLANKA BIO-D BLOCK 12-300
EARTH LIFT 12* HIGH EACH SET
BACK TO MAINTAIN A 1:1 SLOPE
” CEDAR LAKE ROAD

WRAPPED INSIDE BIO-D BLOCK
12-300 LIFT

SHRUBS ON 2' CENTERS = l
] NAG C-125BN OR EQUAL EROSION
< B T i CONTROL BLANKET SHALL BE

2:1 SLOPE FORROCK TOE\ £
P e ! [
) . FILL BIC-0 BLOCK LIFT AND AREA BEHIND ROCK
NWL TOE WITH TOPSOIL. THE TOPSOIL SHALL HAVE
A GLAY CONTENT OF AT LEAST 20%.

802Z/SQ. YD. NON-WOVEN
GEOTEXTILE

ROCK TOE TO BE 8-12" DIAMETER
STONE, D50=10"

ZZ" TYPICAL ENCAPSULATED LIFT/ROCK TOE - DETAIL
KK/ NOT TO SCALE




Lake Bomoseen Encapsulated Soil Lifts
DEC Lakes & Ponds/Town of Castleton




Lake Bomoseen Encapsulated Soil Lifts
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Lake Bomoseen Encapsulated So

DEC Lakes & Ponds, Town of Castleton




Lake Bomoseen Encapsulated Soil Lifts
DEC Lakes & Ponds, Town of Castleton




Maidstone Lake Encapsulated Soil Lifts

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Maidstone Lake Encapsulated Soil Lifts

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Maidstone Lake Encapsulated Soil Lifts

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
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Maidstone Lake Encapsulated Soil Lifts

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Maidstone Lake Encapsulated Soil Lifts

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar_

& -




Maidstone Lake Encapsulated Soil Lifts

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Caspian Lake Encapsulated Soil Lifts

Orleans County Natural Resources Conservation District, WindenWater LLC




Caspian Lake Encapsulated Soil Lifts

Orleans County Natural Resources Conservation District, WindenWater LLC
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Mill Brook Vegetated Geogrid
Upper Missisquoi and Trout Rivers (UMATR) Wild & Scenic Committee
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Mill Brook Vegetated Geogrid

Upper Missisquoi and Trout Rivers (UMATR) Wild & Scenic Committee




Mill Brook Vegetated Geogrid

Upper Missisquoi & Trout River Wild & Scenic Committee




Lake Salem & Coutts Camp Coir Log

Coutts-Moriarty Camp, Town of Derby, Salem Lakes Association, DEC Lakes &
Ponds
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Lake Salem & Coutts Camp Coir Log

Coutts-Moriarty Camp, Town of Derby, Salem Lakes Association, DEC Lakes &
Ponds
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Lake Salem & Coutts Camp Coir Log

Coutts-Moriarty Camp, Town of Derby, Salem Lakes Association, DEC Lakes &
Ponds




Maidstone Lake Coir Log

Essex County Natural Resources Conservation District/DEC Lakes &
Ponds/Nectar
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see section A-A'
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Maidstone Lake Coir Log

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar

DECIAR




Maidstone Lake Coir Log

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Maidstone Lake Coir Log

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Maidstone Lake Coir Log

Essex County Natural Resources Conservation District, DEC Lakes & Ponds,
Nectar




Bioengineering Projects - Lessons Learned

1.

Post-installation watering and care are very important

Invasives species treatment should occur to prevent opportunistic takeover

Plan on follow up visits and maintenance annually until the practice is well-established
- includes replacement planting and re-setting ice damaged project parts

Excavation services are incredibly important

Favor wildflower seed over conservation mix seed - more expensive but overall serves
broader ecological function and enhances project beauty

Install temporary or permanent fencing around the practice to prevent trampling or
compacting

Install informational/educational signage on projects that are on public land or are in
the public eye

Use clean topsoil/sand/nursery stock

Clean turbidity curtain between each use




Thanks!

Meg Carter

802-723-6551 x302



