Amy Picotte, Vermont Shorelands Program
2020 Natural Shoreland Erosion Control Certification Training






Belted kingfisher by Helene Grogan



























Traditional Shoreland Development
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Geosyntec®

consultants

engineers | scientists | innovators

Nashoba Brook Watershed, MA

Traditional Suburban Development

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




Geosyntec”

consultants

scientists | innovators

Nashoba Brook Watershed, MA
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Shoreland BMPs

/ DRIVEWAY \ / RECREATION AREA \
' | | Yards, Footpaths, Gardens, Patios ‘
Standards BMPs Standards BMPs
» Defined and » Crowned drive- e Minimumof 15 ftof « Infiltration steps
minimized ways, good gravel, vegetation from + Rain gardens
driveway &rock or grass- shoreline e Waterbars
« Minimized soil lined drainage « Minimallawnarea , yegetative swales
compaction ditches « Soil erosion is not Vegetated Berms
» No erosion * Open-top culverts occurring on site

Establishing

« Runoff channeled & rock aprons No-Mow zones

o » No pet waste
away from the lake ¢ Infiltration

accumulation

Planting and main-
trenches + No solid waste taining%egetative
» Vegetated Swales scattered zones
+ Tum-outs « Nopesticide,  , plapning pathways
« Waterbars fertilizer, or runoff Lake-friendly yard

maintenance /'

« Pervious pavement '\to lake

April 30, 2011 B
Shoreline Erosion at North Point of Isle LaMotte, Lake Champlain //—

Photo: Lake Champlain Basin Program

STRUCTURES/SEPTIC \ / ‘—

Standards
« Natural conditions

BMPs
» Conserving lake-

Standards BMPs e Stable bank shores
o Less than 20% of « Dripline trenches «  Minimum of 15 ft « Managing shoreland
- PFOPEFF)’ contains . |nfiltration trenches width of vegetation vegetation
Vegetat ive St ru ct ura I psIvIatie s « Rooftop areafordeveloped « Resloping, rock toe
faces downspout sites & riprap
e |nfiltrate e |nfiltrate ® E’rope‘rly' disconnection and « Minimumofiooft e Livestaking
- ) .fmctxonmg leach drywells width forundevel- « Establishing no-mow
e Fj |te r e Fi |te r f\llilincovered - « Rain gard:ns oped sites zones
) . ) ® » Vegetated swales » Nounfilteredrunoff « Planting and main-
® Beneﬁt W|Id||fe tanks to the lake

No erosion caused
from impervious
surface runoff

\

Septic system
primer
Ensuring septic

system quality
Non-structural /

« Shallow water areas
natural and not
“cleaned up”

€

taining vegetated
areas
« Planning pathways
o Waterbars

SHOREFRONT \

e Permits needed?/



Conventional or ”Gre ” Stormwater

Convey Stormwater Away Without Treatment

(Farrelly & Brown, 2011; Rowe et al., 2016)

* Drains, Catch Basins, Pipes, Storm Sewers
e Ditches, Culverts




Green Stormwater Infrastracture

Native plants

Catch basin
Soil media

Sediment catchment

Shoulder

Concrete Curb

avers

Joint Material
—— Open-graded Bedding Course

Open-graded Base Reservoir

p == Geosynthetic Per Engineer

Geotextile Against Excavated Soil Walls

\—— Soil Subgrade

Storm Water Tree Pits Pervious Pavers & Pavement

Green Roof



Cultural Services

Social benefits to
being near nature




...Nature Makes Us Smarter!

Apple — Google — Facebook — Samsung - YouTube — Airbnb
They’re ALL using GSI and building Biophilic Offices




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




BLUEPRINT
FOR THE
PLANET

By Ciara Nugent
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GSI High Tech Solutions
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GSI Low Tech Solutions




Minimal Disturbance for Maximum Benefits
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Open Top Waterbars
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Bioengineering — Encapsulated Soil Lifts



Municipal Roads General Perm

What does th

for Lakes?
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e Most BMPs sized and
designed for the 1”
rainstorm

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

124 five-gallon buckets
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Street Edge Alternatives
(SEA)

Functional Landscape

Reduced Impervious Area

98% Stormwater volume
reduction for 2-year storm




Sizing BMPS - Vermont Rain Garden Manual

1. Calculate area of impervious surface
runoff

1000sqft

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

Y x The ribbon formed . .
_ hf:fdfpfmésmrf 3. Determine soil type
soil because it is
B greater than 1.5"

ey SILT

SAND: Soil does not form a ribbon at all.

SILT: A weak ribbon < 1.5" is formed before breaking.
CLAY: A ribbon > 1.5” is formed.

4. Plug info into the Sizing Table

0.34 X __1000 - _340sqft

Size Factor Drainage Area Rain Garden Area

Siope [ Depth
Eo Lo
B 40T

-'m
Soipe G [orn Tom: _
|||:|




Sizing BMPs

VERMONT GREEN STORMWATER INFRASTRUCTURE (GSI)
SIMPLIFIED SIZING TOOL FOR SMALL PROJECTS

This tool is designed to:
. Treat the first 1”7 of stormwater runoff from developed sites.
. Treat between 2,500sqft to a 1/2 acre of impervious surface.

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

Example Raingarden

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.




Septic - Alternatives
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Area







Permeable Pavers

Silver Lake State Park, Barnard




Infiltration Stairs
Before | After

Maidstone Lake




Open Top Waterbar Draining to Raingarden




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









Shoreland




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

Under 20 Million Acres

Adirondacks +
Yellowstone +
Yosemite +
Grand Tetons +
Canyonlands +
Mount Ramer +
North Cascades +
Badlands +
Olympic +
Sequoia +
Grand Canyon +
Denals ¢

Great Smoky Mountains

REMOVE Lawn to Make More Habitat

Up to 40% of fresh water
fish protein comes from

insects dropped into the
water from native plants




Raponda Town Beach, Wilmington



Vegetated Swale Waterbars

Lake Raponda
Wilmington

Lake Wise Award



Lake EImore — Lamoille County NRCD Lake Wise Project — No Mow Plantings



Echo Lake, East Charleston - No Mow Zone
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Governor 'E_hil Scott Awards The FIRST GOLD LAKE AWARDS to Seyﬁ"\our & Echo Lakes




~~°  Amy Picotte; Vermont Shorelands Progrz
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