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Presenter
Presentation Notes
My name is Amy Picotte and I’ve worked with the Vermont Lakes and Ponds Program for 25 years, monitoring lakes statewide and more recently, for the last five years, working on Shoreland Projects.  I’m going to present on the first series of Bioengineering Projects installed in Vermont.




Presenter
Presentation Notes
Bio Engineering Practices are new shoreland stabilization methods in Vermont.  
▪These “softscape” engineering techniques stabilize slopes and shorelands with native plants, biodegradable products, and other natural materials.  
 
▪Bioengineering methods protect property from waves and erosion, while filtering stormwater to the lake, and restoring wildlife habitat.




Photos by Britt Hazelton

Two adjacent properties on Malletts Bay, Lake Champlain

2011 Lake Champlain Floods
Cleared Shores Cause Bank Failure

Presenter
Presentation Notes
My former colleague, Eric Smeltzer, who wrote the Total Maximum Daily Load, or TMDL for Lake Champlain used to say “sometimes it takes a crisis to get attention.”
In 2011, the high waters lead to flooding along the Lake Champlain shore and lead to a lot of bank failure and erosion along the Lake. 




Summer 2012 October 2017Summer 2011

Live Staking on Lake Champlain
North West Regional Planning Commission 

Lake Champlain Basin Program and VTDEC Lakes and Ponds Program

Project Designed  by Lamoureux and Dickerson Engineers, Essex, VT
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Presentation Notes
Where some of the worse shoreland damages occurred, up north along Lake Champlain, the  NWRPC received a state grant to work with contractors and engineers to stabilize shores repurposing materials and using live vegetation. This live staking project was one of the five successful stabilization projects.  




Vermont Ranked Worse than the Nation for Degraded 
Shallow Water Habitat Caused by Shoreland Development 

EPA  - 2007 National Lakes Assessment
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Presentation Notes
A year later, the results of the NLA came out and thanks to Kellie Merrell, Mark Mitchell, Eric Howe and Leslie Mathews, we learned the conditions of Vermont littoral habitat.  Vermont ranked worse than the Nation in shallow water habitat.  The science showed serious threats to Vermont lake conditions, which meant serious threats to a vital part of Vermont’s economy, and something that caught the attention of legislators.   




The 2014 Shoreland Protection Act 

 Regulatory Permits for New Impervious Surface and Clearing
 The Voluntary Natural Shoreland Erosion Control Certification Program 

This Not That 
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In 2014, Vermont passed the SPA, which for the first time gave statewide review to development within 250 feet of the mean water level. This law, in addition to hiring three awesome permitting specialists, mandated that a voluntary shoreland erosion control workshop be offered annually for contractors. 
800 lakes in Vermont; 1420 miles of shoreland




Vermont Natural Shoreland Erosion Control Certification
Modelled after National Leaders and Experts in Bioengineering
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Presentation Notes
Nobody in Vermont was an expert in shoreland restoration, especially Bioengineering practices. Most engineers and contractors hadn’t heard of these nature-based techniques to restore living shorelands.  So, we went to the experts to teach us to teach others.  
Bioengineering came about because of regional and national support in VT




Fiber Coir Rolls
 Lake Iroquois 
 Island Pond (also Lift System)

Live Crib Wall
Waterbury Reservoir

Encapsulated Soil Lifts
 Lake Bomoseen
 Lake Raponda

Assessment of
Five Bioengineering Installation Projects
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





Presenter
Presentation Notes
We quickly learned that we needed demonstration projects of our own to inspire contractors, engineers and shoreland owners with these nature-based methods for restoring living shorelands.  I’m going to review Lessons Learned from five of these projects scattered throughout the state. 




2015 Lake Iroquois – Fiber Coir Rolls

VTDEC Facilities Engineering


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Lake Iroquois (planted 76 plants total along 60 feet of shore)




Brian Majka, GEI Consulting from Michigan Led Training
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Training Day




Visually Successful

Before 2015 August 2018

July 2019
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Successful – seasonal appeal along the shoreland




Plant Results

 18% Increase in Plant Species
 Didn’t Fence First Year
 Site Stabilized

Top Growing Species
Silky Dogwood
Red Maple
Redosier Dogwood
Willows

Poorer Performing Species
Elderberry
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2015 Lake Iroquois – Fiber Coir Roll
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Plant Data – Our review of these bioengineering sites have only included visual assessments and counts of the number of plants surviving. 




2017 Island Pond
Encapsulated Soil Lifts and Fiber Coir Rolls



Presenter
Presentation Notes
Island Pond (planted 89 shrubs and about 350 herbaceous plants along 200 feet of shore)




Natural Shoreland Erosion Control - Partners Training 
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Training Day
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Soil Lifts

% Survival

No Change

Plant Results

 25% Decrease in Plant Species 
 Sandy Soils Susceptible to Ice Push
 Fencing Removed then Replaced
 Project Stable

Top Growing Species
Arrowood Viburnum
Low Grow Fragrant Sumac

Poorer Performing Species
Herbaceous plants have been slower growing

2017 Island Pond  – Fiber Coir and Lift System
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Plant Data




2017 Lake Bomoseen - Encapsulated Soil Lifts

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Lake Bomoseen (planted 470 plants along 300 feet with three tiers)




Natural Shoreland Erosion Control - Partners Training 
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Partner Training Day – Northwoods and VYCC got trained up!




August 2017 June 2019 Sept 2019

Lake Bomoseen – Encapsulated Soil Lifts

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Visually looks good
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Analysis of tiers.  Analysis – Very site specific, not information that would help with future projects and in part this is so because...




Lake Bomoseen
Natural Plant Mortality and Cultural Plant Mortality
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Lots of variables – Cultural and Natural 
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2017 Lake Bomoseen-Encapsulated Soil LiftsPlant Results

 15% Decrease in Plant Species 
 Beaver and People Damages
 Japanese Knotweed Introduction
 Project Stable

Top Growing Species
Elderberry
Silky Dogwood
Nannyberry Viburnum
Poorer Performing Species
Willow
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Plant Results based on counts and percentages overall




2018 Lake Raponda – Encapsulated Soil Lifts
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Raponda (planted 225 plants along 200 feet of shore for two lifts)




Natural Shoreland Erosion Control - Partners Training 
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And, yes, another Training Day




Plant Results

 18% Decrease in Plant Species
 Delayed Fencing 
 Project Stable

Top Growing Species
Black Chokeberry
Redosier Dogwood
Steeplebush

Poorer Performing Species
Nannyberry Viburnum (did well at Bomo site)
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2018 Lake Raponda - Encapsulated Soil Lifts
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Plant Data – plants doing well at this site didn’t perform as well as Bomoseen, like the Black Chokeberry has done well here but not so at Bomoseen.  Nannyberry Viburnum that did well at Bomoseen has not done as well here.




2018 Waterbury Reservoir - Live Crib Wall
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Waterbury Live Crib Wall (planted 51 plants for about 25 feet of shore)




Live Crib Wall at Waterbury Reservoir

2018 – Just Installed
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Photos




2019 – one year later

Live Crib Wall at Waterbury Reservoir
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Seasonal appeal
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Waterbury Reservoir - Live Crib Wall Plant Survival

% Survival

No Change

Plant Results

 30% Decrease in Plant Species 
 Reservoir Level Changes
 Popular Backcountry Site Hard 

to Water Regularly 
 No Fencing Used
 Site Stabilized 

2018 Waterbury Reservoir - Live Crib Wall
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Plant Data –




Mergansers on Maidstone Lake by Rebecca Scott

LESSONS LEARNED from Vermont Bioengineering 
Are These Nature-Based Solutions to Restore Living Shorelands Working?

Mallards on Lake Raponda
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Summary Slide – At this point we have the site and plant data, but we don’t have the littoral habitat parameters yet, which we did monitor on Lake Bomoseen.  We also have some phosphorus data from close to the Raponda shore. 




Average distance wind can travel (km) over
water to the site weighted by direction of the
fastest 5-second wind gust (daily) in
February to May of 2019 > 3 YEARS Established

2017 Lake Bomoseen



2018 Lake Raponda

2017 Island Pond

2015 Lake Iroquois

2018 Waterbury
Reservoir

0= No Change

Effective Fetch Percent Change in Stem Count 

19% Plant Mortality
Softscape 

30% Plant Mortality
Live Crib Wall

18% Plant Increase
Softscape 

ALL SITES 
STABLE!
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We tried to flush out patterns to plant establishment and success.  Based on the fetch, the wind and wave energy against a site, it was interesting to note Island Pond which lost 30% of plants had the greatest fetch. But as I mentioned earlier when discussing the Bomoseen project, each site had a number of unique cultural impacts, including snowmobile damages.  
During the first two years, overall, there is a 20% plant mortality
After three years, natural success becomes visible with plant counts and added roots help stabilize the sites




Summary - Lessons Learned
 Plan for 20% Plant Mortality

 Plan for Replacement Plantings 

 Simplify Planting Selections 

 Use Clean Soils

 Use Wildflower Seed

 Signage Is Important
 Install Temporary Fencing    

(Sand Fence) 
 Use Biodegradable Jute ECB 

Instead of Geotextiles
Illustration by Sarah Drew
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FULL SUMMARY



Amy Picotte, Vermont Shoreland Program
Amy.Picotte@Vermont.Gov

Nov 12, 2019 ~ NALMS

Vermont Bioengineering Projects
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Wrap Up Slide
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