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Wetlands, Floodplains, 
& Watershed Resilience

Lauren Sopher | Wetlands Program
Alexis Nevins & Sacha Pealer | Rivers Program

Presenter Notes
Presentation Notes
Lauren
Hi, everyone. Thank you for inviting us to participate in the 2026 Ripple Effects Series. We’re excited to be here.
My name is Lauren Sopher, I work for the State of Vermont’s Wetlands Program as the District Wetlands Ecologist for Caledonia, Essex, and Orleans counties, so the Kingdom.
And I’ll let my Rivers Program colleagues introduce themselves.
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Presentation
Outline

• Watershed Context
• Functions of 

Wetlands & Floodplains
• Impacts to

Wetlands & Floodplains
• Strategies to Protect & Restore

Wetlands & Floodplains
• Questions

Presenter Notes
Presentation Notes
Lauren
Tonight’s presentation will cover these topics.
We’ll present for about an hour and leave 30 minutes for questions at the end.
We’re happy to take clarifying questions about the slides during the presentation, but please save more involved questions for the end.
We don’t want to be the only people talking during this presentation, so there are three opportunities throughout for audience participation.
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What is a wetland?

• Places where land and water meet
• Occur in association with lakes, ponds, rivers, and streams
• Range from seasonal to year-round saturation
• Contain hydrology, wet soils, and water-loving plants
• The state protects significant Class II wetlands and their 

50-foot buffer zones based on the significant functions and 
values they provide

Illustration Credit: Aaron Worthley,
Arrowwood Environmental

Presenter Notes
Presentation Notes
Lauren
So, what is a wetland?! Read slide.
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Presenter Notes
Presentation Notes
Lauren
Vermont’s wetlands are diverse and dynamic.
Wetland types include:
Forested wetlands
Floodplain forest | Top left: Floodplain forest, Shelburne
Seepage forest | Top right: Seepage forest, Mount Tabor
Vernal pools | Bottom left: Marshfield
Shrub swamps
Marshes
Wet meadows
Bogs | Bottom right: Molly Bog, Morristown and Stowe
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What is a floodplain?

• Low-lying, relatively flat areas of land next to a 
waterbody that periodically floods

• Floodplains naturally provide space for rivers to 
meander and change over time — also known as  
“river corridors”

• FEMA maps the boundaries and flood heights of a 
specific sized flood for regulatory and flood insurance 
purposes

• Special Flood Hazard Area: Land calculated to 
be under water (inundated) during the 1% 
annual chance flood — also known as the 
"base-flood" or "100-year flood"

Presenter Notes
Presentation Notes
Alexis
River corridors identify the area of land that a stream or river needs to maintain physical / geomorphic equilibrium – which means the balancing out of driving forces such as moving water and weathering versus resisting forces such as bedrock and vegetation.
Floodplains are often tied to regulations and FEMA maps, however a floodplain is a natural feature within the landscape.
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Presenter Notes
Presentation Notes
Alexis
Here are some examples of what different natural floodplains can look like. Just like with wetlands, they do not all look the same.

Top left: Lakeside floodplain forest, associated with the LaPlatte River and Lake Champlain, Shelburne 
Top right: Silver maple-sensitive fern floodplain forest, associated with the Winooski River and Lake Champlain, Burlington
Bottom left: Bulrush marsh, associated with the LaPlatte River and Lake Champlain, Shelburne
Bottom right: Shrub-scrub swamp, associated with the Barton River and Lake Memphremagog, Coventry
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Presenter Notes
Presentation Notes
Alexis
Many of our villages, neighborhoods, and farms are in or near floodplains.

Top left: Lamoille River in Hardwick Village
Top right: Black River in Irasburg
Bottom left: Downtown Waterbury during flooding
Bottom right: A photo taken from the air looking down on a flooded neighborhood in northwest Vermont.  Standing floodwater surrounds homes and farm buildings.
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Do wetlands and floodplains overlap?

Presenter Notes
Presentation Notes
Alexis
Yes! They are connected by water. As we mentioned, a wetland is where land and water meet and a floodplain is where excess water spills out of the river banks.
They can be in same place, near each other, or separated in distance
Wetlands and floodplains share watersheds, offering overlapping social, economic, and ecological functions and values.
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What is a watershed?

• The entire area of land that catches precipitation and 
funnels it into a single body of water, like a river, lake, or 
ocean.

• A healthy watershed is one in which natural land cover 
supports:

• Dynamic hydrologic and geomorphologic processes 
within their natural range of variation

• Habitat of sufficient size and connectivity to support 
native aquatic and riparian species

• Physical and chemical water quality conditions able to 
support healthy biological communities

Presenter Notes
Presentation Notes
Alexis
A healthy watershed is one where the natural landscape supports dynamic processes (think river corridors), quality habitat that supports native species, and maintains optimal water quality conditions.
Changes in one part of the watershed will have effects on other parts of the watershed, whether those are large immediate changes or small changes that incrementally add up. 
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Hardwick’s Watershed Context

Lake Champlain Basin Lamoille River Watershed
    = Hardwick

Upper Lamoille River Watershed 
Headwaters: Horse Pond, Greensboro

Graphic Credit: Lake Champlain Basin Program

Presenter Notes
Presentation Notes
Alexis
The terms watershed, basin, and sub-basin are interchangeably used in resources to describe a hierarchy in size.
Think of a nesting doll
Large: Lake Champlain Basin
Medium: Lamoille River Watershed
Small: Upper Lamoille River Watershed
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Light green = Lamoille River Watershed |   = Hardwick

Presenter Notes
Presentation Notes
Alexis
Working within a watershed usually means collaborating across multiple towns, counties, states, and sometimes countries!
Red star is Hardwick
Black lines are town boundaries
Yellow lines are county boundaries
Different colored blobs are different watersheds
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The Water 
Cycle

Figure Credit: USGS

Presenter Notes
Presentation Notes
Alexis
As we move through this presentation, a major theme is how is this all connected? One component is water. Water runs off from the land surface, but it also moves back and forth between the atmosphere, the land surface, and underground.

This diagram from US Geological Survey shows the movement of water through “the Water Cycle”.
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Precipitation
Changes

Figure Credit: NOAA NECI and CISESS NC

Presenter Notes
Presentation Notes
Alexis
Another point to keep in mind as we move along is we are seeing more annual rainfall and bigger heavy precipitation events. On this map, the dark blue indicates an increased change in precipitation.

This figure shows that many parts of the United States, including Vermont, had up to 15% more annual precipitation during the period of 2001-2021 compared to the period of 1901-1960.
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Flood History
Map of flood disaster areas in 
Vermont 1973-2011

Presenter Notes
Presentation Notes
Alexis
As we all know too well, Vermont has a history of flood damages. These can be isolated like the smaller circles you see on the map, or widespread represented by the larger circular blobs.
How we manage our landscape and what we learn from flooding will shape the future of flooding in our state, our watersheds, and in our communities.
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Functions of Wetlands and Floodplains

Presenter Notes
Presentation Notes
Lauren
Given the watershed context we just covered, let’s look at what wetlands and floodplains do naturally.
Wetlands, floodplains, and waterbodies work in combination with one another as part of a complex, integrated system
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Imaginary Floodplain/Wetland & Buffer

Illustration Credit: Charlie Hohn

Presenter Notes
Presentation Notes
Lauren
We’ve arrived at audience participation opportunity #1!
We’d like you to think about an imaginary or specific wetland in your community.
What benefits to you, your community, and/or the environment does it provide?
In this image, you can imagine the bottom of the slope as a floodplain wetland.
Think about the hydrology, soil, vegetation, size, and location of the wetland in the landscape.
I’ll call on a few folks to share.
�
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Wetland & Floodplain Function
Water Storage

• Wetlands and 
floodplains provide 
water storage for flood 
water and storm runoff

• Especially critical during 
high runoff events, like 
Tropical Storm Irene in 
2011 and the severe 
flooding of 2023, 2024, 
and 2025

Presenter Notes
Presentation Notes
Lauren
There are 10 functions and values that I use as an ecologist to evaluate wetlands; I’m going to highlight some of them in the following slides, focusing on flood storage, water quality, and habitat.
The water storage function applies when the wetland and/or floodplain
Provides physical space for floodwater expansion
Slows down floodwaters or stormwater runoff during peak flows through dense vegetation (like cattails and bulrush) or dense woody vegetation (like speckled alder and willow)
Facilitates water removal by evaporation (loss of water from land surfaces and waterbodies) and transpiration (loss of water from plants)
Provides public safety
If a sinuous stream is present alongside woody vegetation, floodwaters are intercepted in the portion of the wetland that floods

Photo, left: Localized flash flooding in Guildhall on July 10, 2025
Map, right: Shows total rainfall ending July 11, 2025; the photo is taken in the area that received 2-3 inches of rainfall on July 10/11, 2025

Additional context:
Physical evidence of seasonal flooding or ponding: water-stained leaves, water marks on trees, drift rows, debris deposits, or standing water
Note: Wetland function is likely significant if a hydrologic or hydraulic study indicates the wetland attenuates flooding�
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Wetland & Floodplain Function
Surface & Ground Water Protection

• Wetlands and floodplains store and keep 
water clean, both above the ground surface, 
and below

• Store and recycle sediment and nutrients
• Provide groundwater recharge that 

supports drinking water resources, like 
wells and source protection areas

Presenter Notes
Presentation Notes
Lauren
Another function or benefit of wetlands and/or floodplains is surface and groundwater protection.
Think of areas that are:
Permanently flooded or saturated
Seeps or springs or adjacent to drinking water sources (like a well head or source protection area)
Headwater wetlands and wetlands adjacent to surface waters
These areas can be upstream of places with a history of downstream flood damage to public or private property (think of Greensboro Bend)
Functionally, these wetlands and floodplains
Lower the water velocity through dense, persistent vegetation
Slow and filter surface water via microtopography
Recharge drinking water sources
Protect or improve water quality
Provide a filter between surface water or ground water and land uses like landfills/dumps, areas with pesticide, herbicide, or fertilizer application, parking lots, and septic systems
Remove nutrients (like phosphorus and nitrogen)
Retain sediments
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Wetland & Floodplain Function
Erosion Control

• Bind and stabilize soil
• Dense, persistent vegetation 

along a streambank

Presenter Notes
Presentation Notes
Lauren
Another function these natural resources provide is erosion control.
Think about wetlands with dense, persistent vegetation along a shoreline or streambank that can reduce adjacent erosive forces (like waves and high stream velocities).
Wetland areas adjacent to streams or rivers can be identified via fluvial geomorphic assessments as important in maintaining the natural condition of a stream or river corridor.
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Wetland & Floodplain Function
Fish & Wildlife Habitat

Presenter Notes
Presentation Notes
Lauren
For fish habitat, the wetlands/floodplains provide spawning, nursery, feeding, or cover habitat for fish.
For wildlife habitat, these resources provide nest sites for wading birds like Great Blue Heron (left photo).
They provide habitat to support populations of uncommon Vermont reptile species, like the Wood Turtle (middle photo).
They support active beaver dams and lodges (right photo).
The list goes on!�
For Fish habitat, the wetland
Provides spawning, nursery, feeding, or cover habitat for fish. Common habitat includes marshes associated with lakes and streams, and seasonally flooded wetlands associated with streams and rivers.
For Wildlife habitat, the wetland
Provides a nest site, a buffer for a nest site, or feeding habitat for wading birds including but not limited to: great blue heron, black-crowned night heron, green backed heron, cattle egret, or snowy egret. Good habitats for these species include open water or deep marsh adjacent to forested wetlands, or standing dead trees (left photo)
Supports or has the habitat to support populations of uncommon Vermont reptile species including the Wood Turtle (middle photo)
Supports an active beaver dam, one or more lodges, or evidence of use in two or more consecutive years by an adult beaver population (right photo)
Provides habitat to support muskrat, otter, or mink (like deep marshes and wetlands adjacent to bodies of water including lakes, ponds, rivers, and streams
Supports winter habitat for white-tailed deer (like softwood swamps)
Provides important feeding habitat for black bear, bobcat, or moose (like wetlands located in forested mosaics)
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Wetland & 
Floodplain 
Function
Flood 
Dampening

Wetland complexes in the Otter Creek floodplain 
saved Middlebury $1.8 million during Irene 
flooding.  
Watson et al. 2016

Presenter Notes
Presentation Notes
Sacha�
This photo shows the Otter Creek valley in western Vermont as it floods following Tropical Storm Irene in 2011. 

Here, floodwater was able to spread out into extensive floodplains and wetlands.  This is an example of how floodplains and wetlands can work together to lessen the severity of flooding downstream.    

A recent study out of University of Vermont, by Keri Watson from the Gund Institute, looked at this floodplain event.  They estimated how that this floodplain and wetland area helped saved the town of Middlebury $1.8 million in flood damage during Irene alone. 

The study looked at other flood events, too.  They estimated these same wetland/floodplain areas saved Middlebury 100s of thousands of dollars each year in flood damage reduction..
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Flow
Rutland

Middlebury

Presenter Notes
Presentation Notes
Sacha –

A map of the Otter Creek watershed is on the left.  Between Rutland and Middlebury, the river was able to spill out over its banks into a broad valley with many natural wetland areas, slowing and spreading floodwater.  By the time floodwater reached Middlebury, it was flowing much more gradually and gently. 

We can see this by looking at the chart on the right which is a hydrograph of Irene flow.   

The Y-axis shows the discharge or volume of water moving downstream (cubic feet per second).  The x-axis shows time in days. 

In Rutland the flows came in a much larger volume all at once.  In Middlebury, floodwater did not rise as high or cause as much damage because it came more gradually, less at a time and spread out over multiple days.  This example shows how wetlands and floodplains that function naturally can help protect us from more powerful, more damaging floods.



September 16, 2026  |  23

Wetland & Floodplain Function
Room for Streams to Move

Presenter Notes
Presentation Notes
Sacha

Floodplains and wetlands also provide room for rivers and streams to move and adjust as they carry water and sediment.  

Floodplains are where rivers can drop out sediment and debris to build soil and make diverse habitats. 

River movement is a natural way for rivers to release energy as they erode and deposit and find a balance. 

This is very important because big changes in flooding can occur if the river does not have as much room.



September 16, 2026  |  24

Less room: Steeper, more powerful

More room: Naturally stable

Presenter Notes
Presentation Notes
Sacha

What happens when a river or stream must share space with development?

What happens when wetlands upstream are no longer soaking up floodwater?

Rivers can become more powerful and more erosive during flooding when changes in the watershed cause more water to go to the channel faster.  

When rivers are channelized, straightened, and bermed, they can become disconnected from the floodplain and wetlands.  That is, they can’t overflow their banks as readily. 

Water no longer has as much space to spread out and slow down.

Floods become more powerful and damaging because more water must pass through a narrower, steeper area, often within the stream banks.
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Imaginary Floodplain/Wetland & Buffer

Illustration Credit: Charlie Hohn

Presenter Notes
Presentation Notes
Lauren
Think about an imaginary or specific wetland in your community again.
What would happen if that system was disrupted by human activities?�
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Impacts

Examples
• Cutting of woody vegetation
• Draining (ditching)
• Straightening
• Grading
• Filling (soil, gravel, buildings, utilities)
• Altering hydrology via undersized 

bridges and culverts
• Building too close

Presenter Notes
Presentation Notes
Lauren
Impacts can disrupt the functions and values of wetlands and floodplains. 
These changes can build on each other and compound to become big changes in the watershed. Often the impacts are passed downstream.
Examples of impacts include…
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Imaginary Floodplain/Wetland & Buffer

Illustration Credit: Charlie Hohn

Presenter Notes
Presentation Notes
Lauren
Now think about what activities might restore the functions of the imaginary wetland? �
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What can
we do?

Strategies
• Conservation & Preservation
• Regulations
• Restoration of wetland and 

floodplain functions

Presenter Notes
Presentation Notes
Alexis
So, what can we do? Here are some strategies that Vermont is currently using to protect our wetlands and floodplains. If we protect the resources, they protect us. This can look like preserving our existing wetlands or restoring what has been lost, or not allowing fill in the floodplain. 
Next, we will look at some different restoration practices and real world examples!
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What can
we do?

Watershed Restoration
• Floodplain and wetland 

restoration upstream, 
downstream, and in Hardwick

• Passive reconnection
• Active reconnection

Presenter Notes
Presentation Notes
Alexis
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Wetland & Floodplain Restoration
Passive Approaches

Reduce or eliminate the sources of 
degradation and allow the wetland time 
to recover naturally
• Establish “no mow” zones, which 

encourages natural revegetation
• Discontinue ditch maintenance in 

wetlands
• Exclude livestock from wet areas

Photo Credit: Arrowwood Environmental

Presenter Notes
Presentation Notes
Lauren
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Wetland & Floodplain Restoration
Passive Approaches

River Corridor and Wetland Easement

• Voluntary Program to conserve land in 
perpetuity with a land trust 

• Allows channel to move
• Provides native plantings along river
• Restores key wetlands
• Landowner retains ownership

Presenter Notes
Presentation Notes
Sacha

Can be a good fit for farms or other large parcels
Landowner retains ownership
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Wetland & Floodplain Restoration
Active Approach: Ditch Plugs

Schematic Credit: Arrowwood Environmental

Presenter Notes
Presentation Notes
Lauren
Ditches confine water, lower the water table, and route water quickly through wetlands. 
Wetlands with artificial drainage patterns have diminished capacity to slow down and store flood waters. Restoring a portion of a ditch to the natural ground level with an earthen wall can impound water, flood the ditch, and reconnect it with the surrounding wetland.
Ditch plugs can be a quick and inexpensive hydrologic restoration practice for artificial drainageways but are not appropriate for stream channels, and care must be taken to ensure hydrology is not altered off site.
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Wetland & Floodplain Restoration
Active Approach: Revegetation

Illustration Credit: Aaron Worthley,
Arrowwood Environmental

Presenter Notes
Presentation Notes
Lauren
Wetland revegetation and/or enhancement involves re-establishing site-appropriate natural community characteristics using plantings and/or natural revegetation.
This is a low-tech practice that can use on-site native plant materials or a combination of on-site and locally sourced native plant materials.
This practice complements most other wetland restoration strategies.
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Wetland & Floodplain Restoration
Active Approach: Remove Sediment & Fill

Photo Credit: Arrowwood Environmental

Presenter Notes
Presentation Notes
Lauren
Wetlands have been historically filled with topsoil, gravel, concrete, rocks, and other waste, then covered with soil.
Another common practice was to construct berms along streams/rivers to prevent flooding of adjoining fields.
Wetlands filled prior to the Vermont Wetland Rules are not violations and are good candidate projects for wetland restoration.
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Wetland & Floodplain Restoration
Before & After

Photo Credit: Jessica Louisos

Presenter Notes
Presentation Notes
Lauren
Water quality wetland restoration project on a former playing field behind a church in Hinesburg; done in partnership with the Lewis Creek Association (with $ from the DEC Clean Water Fund)
Restoration work began by tilling the lawn, reshaping the land to allow water to move through the wetland naturally, and installing rocks and logs to slow water flow.
Native trees, shrubs, and wetland seed mixes were planted to re-establish habitat.
After the vegetation established, a berm was removed.
Water can now spread into the restored wetland, where plants and soils help filter sediment and nutrients.
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What can
we do?

Community Participation
• Observe how water moves in your backyard 

or places you care about
• Participate in town and regional plans
• Continue to talk with each other
• Have a potential restoration project in mind? 

Contact Caledonia County Natural 
Resources Conservation District, other 
NRCD, or watershed organization

Presenter Notes
Presentation Notes
Lauren
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Thank you. Questions?

Lauren Sopher, Lauren.Sopher@Vermont.gov, 802-798-6634
District Wetlands Ecologist for Caledonia, Essex, & Orleans 
Alexis Nevins, Alexis.Nevins@Vermont.gov, 802-480-1687 
River Corridor & Floodplain Manager for Caledonia, Essex, 
Orleans, Lamoille, and Orange
Sacha Pealer, Sacha.Pealer@Vermont.gov, 802-490-6162
River Scientist & Floodplain Manager

Presenter Notes
Presentation Notes
Lauren

mailto:Lauren.Sopher@Vermont.gov
mailto:Alexis.Nevins@Vermont.gov
mailto:Sacha.Pealer@Vermont.gov
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Allowed Use 6.26 for Residential Housing 
Projects in Designated Areas

• Registration is open for projects that 
qualify for Allowed Use 6.26 for 
Residential Housing Projects in 
Designated Areas. Please refer to 
the Summary of Allowed Use 6.26 for 
Residential Housing Projects in 
Designated Areas. 

• To qualify for the housing Allowed Use, 
the project must be located in one of the 
designated areas. Use the Wetland 
Designated Area Determination tool for 
assistance. 

Presenter Notes
Presentation Notes
Lauren
Links
https://dec.vermont.gov/watershed/wetlands/bmps/allowed-use-residential-housing-designated-areas
https://map.vermont.gov/wetland-designated-areas/

https://dec.vermont.gov/watershed/wetlands/bmps/allowed-use-residential-housing-designated-areas
https://dec.vermont.gov/watershed/wetlands/bmps/allowed-use-residential-housing-designated-areas
https://dec.vermont.gov/watershed/wetlands/bmps/allowed-use-residential-housing-designated-areas
https://map.vermont.gov/wetland-designated-areas/
https://map.vermont.gov/wetland-designated-areas/
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Presenter Notes
Presentation Notes
Sacha

Scientists have noticed a pattern in how rivers respond.   

After straightening and berming, the river cuts down more deeply into the land.  It no longer floods onto the floodplain as often, where it can spread out floodwater, lose energy, and deposit sediment.  Eventually, if allowed, the river will use sediment from the bed and banks to build up the bed again and recreate floodplain at a lower elevation.

We see many rivers in Vermont have lost access to their floodplains.  During large floods, when large amounts of sediment wash down from hill slopes, the river seeks places where it can drop sediment and rebuild floodplain. 

With time and space, a river can move around and become naturally more stable again.
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