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Presenter
Presentation Notes
Hi everyone, this Amy Picotte from the Lakes and Ponds Program and I’ll be presenting on Shoreland Best Management Practices, which are practices we know are lake-friendly and when used allow for both development and clean and healthy lakes. 



Mergansers on Maidstone Lake by Rebecca Scott

Presenter
Presentation Notes
Shorelands are very sensitive parts of the landscape, and the very Best Shoreland Practices provide stable banks, protect water quality, and provide wildlife habitat. Shoreland Best Management Practices restore and protect living shorelands. 



Belted kingfisher  by Helene Grogan
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A living shoreland is made of King fishers



by Kate Jerome
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Songbirds (American Robin)
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Wildlife families, like these otters
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Pollinator species
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FISH
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Native Trees
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Native Shrubs
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Aquatic native plants like blue iris
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A living Shoreland provides multiple benefits to all, and few would prefer poorer fishing, fewer loons and algae blooms in their lake. 



Traditional Shoreland Development

Presenter
Presentation Notes
However, as much as people value wildlife and clean water, they remove the native vegetation, which is the most important shoreland component for wildlife, water quality and property protection.  Kellie Merrell gave us an overview of lake science this morning, and we know from her NLA study that Vermont ranks worse than the nation for degraded shallow water habitat because of extensive shoreland clearing.  Wisconsin studies also show: 5 times more runoff7 time more phosphorus18 times more sedimentAnd create compounding problems for the property and lake when native vegetation is removed



>800 Lakes 
1480 Miles of Shoreland 

45% Developed
55%  Undeveloped

Period of 
Shoreland 

Restoration

The Greatest Density of Residential 
Development is Along Lakeshores 
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And we see these changes around our lakeshores.  Especially because 13% of Vermonters live within 250 feet of a lake or within the Shoreland Protected Zone, which is 484 residences within a sq mile compared to urban areas of 198/sq mile.  Shoreland development is two and half times greater density per sq mile than urban areas!We are at a period of Shoreland Restoration.  And, there’s plenty of work for everyone to do whether as a landscaper or designer, engineer, site worker, or a grower of native plants or a supplier of biodegradable products. And, this is why we have the Natural Shoreland Erosion Control trainings to strengthen a partnership of professionals who care about the economic and ecological values of lakes. 



Presenter
Presentation Notes
When we develop, we change the hydrology of the ecosystem.As this graphic shows when we convert natural areas to hardscapes or impervious surfaces, we reduce infiltration areas which leads to increases in runoff.Natural areas produce 10% runoff, but with 35-50% impervious surface around our lakeshores, we have to manage 30% runoff.  It’s okay for the runoff to reach the lake, but it has to reach it cleanly through treatment systems. 



N A I P

MAIDSTONE 2003

Acres of Developed Lands within 
400 feet

Summer Mean TP
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 Maidstone increase in impervious surface has led to increase in TP



N A I P

MAIDSTONE LAKE

37% Increase in Impervious Surface and 10% Increase in TP

Acres of Developed Lands within 
400 feet

Summer Mean TP

Presenter
Presentation Notes
The red squares along the shore show a10% TP increase with 37% increase in Impervious Surface from the previous slide.  Bad news is this exceeds the averages for many lakes studies, like the WI one that showed 7 times more TP.  BMPs allow for development and healthy shores – Minimize impactUsing BMPs are now required under the SPA permitting program if you increase impervious surface or clear native vegetation beyond the minimal allowances in the standards.



 Runoff: 8.9 in/yr
 Infiltration: 28.1 in/yr
 TSS: 213 lb/ac/yr
 TP: 0.72 lb/ac/yr

Nashoba Brook Watershed, MA

Traditional Suburban Development
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Geosyntec in Acton, MA – Traditional 1 acre lot development



 Runoff: 1.9 in/yr
 Infiltration: 35.2 

in/yr
 TSS: 68 lb/ac/yr
 TP: 0.27 lb/ac/yr

Nashoba Brook Watershed, MA
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Geosyntec in Acton, MA - Lot retrofitted with BMPs to reduce runoff and TP



95% of America 
Converted from Natural Landscape

What are Lake-friendly Practices?
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What are BMPs



April 30, 2011
Shoreline Erosion at North Point of Isle LaMotte, Lake Champlain 
Photo: Lake Champlain Basin Program

Vegetative
• Infiltrate
• Filter
• Benefit Wildlife

Shoreland BMPs 

Structural
• Infiltrate
• Filter
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Presentation Notes
List of BMPs, Vegetated and Structural and ones for driveways, recreational area, for structures and for the shore.  Shoreland BMPs are designed for minimal disturbance and maximum treatment because shorelands are sensitive areas and their condition directly impacts lake conditions. 



Convey Stormwater Away Without Treatment 
(Farrelly & Brown, 2011; Rowe et al., 2016)

• Drains, Catch Basins, Pipes, Storm Sewers
• Ditches, Culverts 

Conventional or “Grey” Stormwater 
Infrastructure
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Traditional stormwater management used a lot of structural controls to convey water away but didn’t treat it.  Drains, catch basins, pipes, storm sewers, ditches and culverts.



Green Stormwater Infrastracture
Ecosystem Services 

Green Roof

Infiltration Trench

Pervious Pavers & PavementStorm Water Tree Pits

Flood Control, Water Purification, Carbon Storage, Temperature Control, Clean Air, Habitat

Presenter
Presentation Notes
Green Stormwater Infrastructure – are engineered practices that mimic natural hydrological features for infiltration, filtration and conveyance and they provide ecosystem services for flood control, water purification, carbon storage, temperature control, clean air and habitat. Like infiltration trenches, green roofs, stormwater tree pits, or permeable pavers.



Cultural Services

Social benefits to 
being near nature
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Along with ecoservices, vegetated BMPs offer Social Benefits.  A recent issue of Outside Magazine covered the wellness benefits to being in and around nature. 



…Nature Makes Us Smarter! 
Apple – Google – Facebook – Samsung - YouTube – Airbnb 

They’re ALL using GSI and building Biophilic Offices

Apple 3 LEED-Platinum office in Santa Clara, CA 

• 15% higher level of well-being 
• 6% more productive 
• 15% more creative overall
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Not only is there a 15% higher level of well-being for humans when they spend time around nature, but places like Google, Apple, Facebook, Samsung, Youtube and Airbnb know that nature makes us smarter and being around it makes people 6% more productive and 15% more creative.  These companies have built Biophilic Designs that create campuses with natural areas. 



Google’s New Campus 
Design by BIG and Heatherwick Studio 
• Restored natural habitat shelters cafes and a bike path  
• Parking is hidden underground, below gardens
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Google Campus example



November 9, 2020 Time Magazine 

Presenter
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This week Time Magazine covered biophilic and green stormwater infrastructure design as the Blueprint for the Planet.  Ski slope over power plant in Copenhagen opened in 2019.  The Architect Bjarke Ingels currently has 21 other buildings under construction around the world all built for climate change.



GSI High Tech Solutions
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Okay, we looked at some GSI high tech solutions to manage stormwater and protect water quality, 



GSI Low Tech Solutions
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But, for Shoreland, we use low tech vegetated shoreland BMPs to protect water quality, wildlife and bank stability.



THIS

Minimal Disturbance for Maximum Benefits 

Not THIS
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Shoreland Lake-friendly development uses minimal disturbance – Johnathan Cunnigham, contractor in the NEK, just completed a tricky bank stabilization project on Maidstone Lake and did a fantastic job minimizing the disturbance and protecting existing roots 



Roads and Driveways
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Here’s the problem with driveways and private driveways around lakes, erosion and channelization. We all see this as VT has over 70% gravel roads. 



Open Top Waterbars
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Open top culverts is a structural BMP that intercepts runoff and redirects it to either a vegetated area or a rock apron to be filtered and infiltrate the ground. These were put in at Lake Eden Fish and Wildlife Access Area two summers ago.



Decorative Waterbar
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Waterbars can be fancy and decorative.  This one drains to a vegetated area. It’s not the volume of water that causes erosion, it’s the velocity at which it travels.  Waterbars intercept erosive water, slow it down, and redirect it to a treatment area.



Infiltration Trenches 
Defined Parking Areas
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Infiltration trenches treat water from this parking area.  Defined parking area also reduce compaction.
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Here’s a great little “Fix” for stormwater from a lake road in Shirley, Mass done by Geosyntec in Acton, Mass.  Water was rushing down this road and entering the lake by that culvert in the middle of the photo, all untreated.  The monitored the stormwater and it had very high phosphorus level so they needed a solution. 
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They took out the culvert, lowered the berm, used native plants in a swale with a rock check dam to direct the water through a switch back system.
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And then they monitored the system and found close to 100% reduction in TP loading. 



Bioengineering – Encapsulated Soil Lifts

Presenter
Presentation Notes
Later today, we’ll talk about more complicated “fixes” or BMPs for road and lake conflicts in the bioengineering session.



NO Cutting of Vegetation within 250 
feet of a Lake!

Municipal Roads General Permit
What does this mean for Lakes?

Presenter
Presentation Notes
Also, later this morning, Jim Ryan from the Stormwater Program will be joining us to discuss the Municipal Roads General Permit and what these new standards mean for lakes, so I won’t go into these road BMPs now. 



Septic and Structures
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Septic and Structure – problem here is the gutter has not “disconnect treatment,” and is sending a muddy mess right down to the lake. 



Drip Line Trenches Dry Wells

Presenter
Presentation Notes
Gutters are hard to use in VT anyway with a heavy snow load so dripline trenches work well to infiltrate the roof runoff, or using a gutter disconnect to a dry well also provides a place for the water to be absorbed.



• Most BMPs sized and 
designed for the 1” 
rainstorm

• 1,000 square feet of 
impervious surface 
generates 620 gallons of 
runoff 

124 five-gallon buckets
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Most BMPs are designed for the 1” rainfall because 90% of our storms are 1” or less.  We can calculate, based on the square footage of impervious surface, how much volume of stormwater will runoff.  And, then we can size the BMP to treat that volume.  So for example, 1,000 SF of impervious surface, which might be the roof runoff to this gutter, based on a 1” rainstorm, would generate 620 gallons of water. That is about 124 five- sheet rock buckets! (convert sq to cubic – volume – 1”=.083’then multiply by area of impervious surface.  1000x.083= 83cubic feet; 1cubic foot=7.48gallons, so 83x7.48=620 gallons of water)This raingarden looks undersized.



Presenter
Presentation Notes
Better Placement of the raingarden.
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Lake Carmi raingarden – seasonal appeal and treats driveway runoff



Street Edge Alternatives 
(SEA)

Functional Landscape 

Reduced Impervious Area

98% Stormwater volume 
reduction for 2-year storm

Presenter
Presentation Notes
Seattle Raingarden – Looking at this development, you can see a high percentage of impervious surface area from roofs and driveways.  The stormwater was running untreated to the nearest waterbody.  A solution from Low Impact Development was designed that included narrowing the road to reduce impervious surface and installing raingardens along each property near the town road.  It worked, and they achieved 98% reduction in runoff.  And, since the raingardens are in the right of way of the Town, the Town maintains the raingardens. 



Sizing BMPS – Vermont Rain Garden Manual

1. Calculate area of impervious surface 
runoff  

1000sqft

2.   Calculate Slope 
<4%, then 3-5” depth

3. Determine soil type  

SILT

4. Plug info into the Sizing Table

0.34 1000 340 sq ft
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Sizing – great tool is the Raingarden Manual by the WNRCD



Sizing BMPs

This tool is designed to:

• Treat the first 1” of stormwater runoff from developed sites.

• Treat between 2,500sqft  to a 1/2 acre of impervious surface.

• No more than 10,000 sqft of impervious surface should be 
directed to any single BMP.

Sited to receive and treat the max stormwater runoff.

Size depends on impervious area, soil media and ponding depth.

Minimum soil infiltration rate of 0.5 inches/hour.

Example Raingarden

Raingarden
Site

Presenter
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Also a great sizing Excel Calculator Tool by the League of City and Towns which Amy Marcrellis from Stone Environmental worked on. 



Septic - Alternatives
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Septic -  Sand Filter for tight spaces
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Minimal Disturbance systems – drip line technologies can work on slopes
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And, these Drip Lines can be trenched in among trees. You think that the tree roots will destroy these lines, especially as they are providing nutrients, but the technology uses high pressure to spit the water along and out the drip line, and designed by MIT folks with a force that no roots can approach.  Jared Wiley from Advanced On-Site Septic Services in Colchester installed these drip lines along shoreland property.



Recreation                
Area
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Rec  Area
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Pathway waterbars slow the velocity by intercepting it and preventing erosive conditions. 



Permeable Pavers
Silver Lake State Park, Barnard
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Meandering pathways – permeable ones (Eric Mootz from Trowel Trades will discuss these systems this afternoon because they can be used to direct runoff too if designed with well storage underneath).  This is an ADA Compliant walkway.



Before After

Stable, infiltration steps at Maidstone Lake 

Maidstone Lake

Infiltration Stairs
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Infiltration Stairs – also can be used to direct roof runoff too as well as direct foot traffic and minimize trampling the bank.



Raingarden at Shadow Beach in Glover helps treats road runoff and protect water qualityShadow Lake, Glover

Open Top Waterbar Draining to Raingarden
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Open Top Waterbar to a Raingarden, multiple BMPS used at Shadow Lake Town Beach in Glover.



Harvey’s Lake, Barnet  
Federation of Vermont Lakes and Ponds

Presenter
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Re-vegetate areas to reduce compaction and increase infiltration and further shoreland restoration towards the benefits of a living shoreland.  
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Another project example of re-vegetation with defined pathway using infiltration stairs
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If only… at Lake Willoughby.  Photo simulation only. 



Shoreland
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SHORE- We’ve talked a lot today about the compounding problems for the property owner, the lake and the wildlife when we convert natural shores to lawns.



Nashoba Brook 
Watershed, MA
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Lawns also contribute high TP to surface waters as the Geosyntec group in Acton, Mass learned from their work along the Neshoba Brook watershed.  Reducing Lawn is very important for water quality, air quality, wildlife, human wellness, and property protection. 



Create New Homegrown National Park
Tallamy’s Challenge:  Give Back Half of the 40 Million Acres of Lawn

Under 20 Million Acres REMOVE Lawn to Make More Habitat

• Up to 40% of fresh water 
fish protein comes from 
insects dropped into the 
water from native plants

Presenter
Presentation Notes
Doug Tallamy, who Annie White mentioned earlier has a solution to save biodiversity and the planet.  It’s simple.  Everyone give back half their lawn to natural areas.  His has an achievable, positive solution!



Raponda Town Beach, Wilmington
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We are making strides with bank stabilization and reducing lawn.  Here’s a project at Raponda in Wilmington where we replanted the shore to stabilize the bank and treat upland runoff.



Vegetated Swale
Lake Raponda

Wilmington

Waterbars

Lake Wise Award

Presenter
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This vegetated swale was installed upland to help protect the shoreland work and intercept the velocity of the runoff down the hill. 



Lake Elmore – Lamoille County NRCD Lake Wise Project – No Mow Plantings

Presenter
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No- mow has worked for this shoreland owner who lives on Lake Iroqouis and now has daily entertainment from bird watching.



Echo Lake, East Charleston - No Mow Zone 

Presenter
Presentation Notes
In 2020 all these planting projects went in along the shore despite the COVID delays and hardship on native plant suppliers who weren’t given advance notice on plant orders.  We’ll discuss this afternoon the bioengineering techniques and come back to progress on shoreland restoration work.



Lake Iroquois, Williston – No Mow 

Presenter
Presentation Notes
Thanks.  Survey now.



2020 Projects



Lake Wise participation 
mapped on Google Earth



Governor Phil Scott Awards The FIRST GOLD LAKE AWARDS to Seymour & Echo Lakes



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

mailto:Amy.Picotte@Vermont.Gov
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