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Presenter Notes
Presentation Notes
Trails that offer a glimpse into these unique ecosystems can be an exciting segment for nature lovers and wildlife enthusiasts. However, careful consideration should be given to placement and construction of trails to protect and maintain these fragile ecosystems, wildlife habitat, and water quality. 
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Wetland Identification:  Three (3) Parameters

Hydric Soils: soils 
showing evidence of 
water presence-low 

oxygen

Hydrophytic 
Vegetation

(water-loving)
Hydrology: presence 

of water

Presenter Notes
Presentation Notes
Wetlands are created by the presence of 3 parameters: hydric soils, hydrophytic vegetation and hydrology, demonstrated by this group of kids



 Primary indicator examples: actual 
observation of surface water, soil 
saturation, high ground water table, 
algal mat, oxidized root channels, 
hydrogen sulfide odor, or inundation 
visible on aerial imagery. 

 Secondary indicator examples: water-
stained leaves, stunted or stressed 
plants, geomorphic position, drainage 
patterns

Wetland Hydrology
Criteria: Inundation or saturation to 
within soil surface for at least 5% of 

growing season in most years

~2 weeks in VT

Presenter Notes
Presentation Notes
The primary indicators are the obvious observations like seeing surface water or soil saturation. But sometimes a wetland’s hydrology is not so obvious, because it is only there at certain times of the year. When hydrology is not obvious, we look for clues in the landscape, known as secondary indicators. These examples include water stained leaves, stunted or stressed plants, etc. 



Wetland Soil

Hydric organic 
soils are very 
dark, almost 

black

Hydric mineral 
soils have gray 

colors with 
orange/red 

mottling

Presenter Notes
Presentation Notes
Wetlands have special soils that are created from being in water for long periods of time. You can often tell wet soils by their color. Cool Browns/blacks vs warm browns.



Wetlands Types

• Forested swamps
• Scrub/Shrub wetlands
• Emergent marshes
• Bogs & Fens
•  Seeps
• Vernal pools
• Wet meadows

Presenter Notes
Presentation Notes
Vermont has all of these wetlands; created by a combination of wetland soils, how much water is present, and the community of plants that grow together.



Wetlands Program 
Mission

• No Net Loss
• Protect Function and Values
• Meet State Water Quality 

Standards

• If a wetland is jurisdictional, 
the State of VT also protects 
and regulates an upland 
buffer surrounding the 
wetland; typically, 50 ft.

50-ft Buffer

Wetland

Wetlands compose ~5% of Vermont’s land mass



Jurisdictional 
Wetlands

Presenter Notes
Presentation Notes
A jurisdictional wetland is a wetland that provides at least one of the 10- functions/values the state has identified at a significant level that is worthy of protecting and are Regulated by and under the Vermont Wetland Rules. These function and values include:



10 Wetland Functions & Values

Vermont’s Wetlands Provide

Presenter Notes
Presentation Notes
all the water quality protections; flood storage, erosion control, then all the habitat wetlands provide for fish, wildlife, RTE species, and some are simply exemplary natural community types; but equaly important is the education, research, open spaces, and yes recreation.FUN FACT: all of Vermont's frogs and toads rely on wetlands for at least part of their life cycle!



Wetlands host 31% of the world’s plants.
Over 50% of Vermont’s plant species are found in wetlands.

Sandbar Wetlands, Class I protection
Colchester / Milton, VT

Presenter Notes
Presentation Notes
Fun Fact: Wetlands host 31% of the world’s plants. Over 50% of Vermont’s plant species are found in wetlands.



Wetland 
Classification
Class I Wetland: Exceptional 

or irreplaceable (All are 
mapped) 

Class II Wetland: Merits 
protection (many mapped 
but not all are-categorical 
and presumptive wetlands)

Class III Wetland: (currently 
not regulated by the State)

Presenter Notes
Presentation Notes
Based on an evaluation of the extent to which the wetland provides functions and values: 



Categorical 
Class II Wetlands

 adjacent to a stream, lake, pond, or river
 headwaters above 2,500 feet elevation 
 vernal pools
 special and unique wetlands like bogs or fens

 Any wetland on the VSWI map is Jurisdictional
 Any wetland contiguous or connected to the VSWI 

mapped wetland 
 Any wetland that is the same type and size as what 

is on the VSWI maps (1/2 acre or larger)



Wetland Inventory Maps

http://anrmaps.vermont.gov/websites/WetlandProjects/default.html 

Disclaimer: NOT 
accurate and 39-46 % of 

VT wetlands are not 
mapped but may be 

jurisdictional.

Presenter Notes
Presentation Notes
 Wetlands in Vermont, whether mapped or unmapped, may be protected under the VT Wetland Rules. Current wetland mapping incorporated many inaccuracies due to the age of the mapping, with the oldest maps from the 1970s, landscape features like forests obscuring aerial wetland detection, and the tools used at the time of aerial interpretation. Wetland mapping varied by county. We have been and will continue to do mapping updates. By 2026, revised wetland mapping across the state will be added to the Wetland Atlas, using latest tools and technologies.  Updated mapping may still miss some wetlands or over-estimate wetland coverage. Mapping does not provide accurate wetland boundary information. On the ground confirmation of presence or absence needs to occur.

http://anrmaps.vermont.gov/websites/WetlandProjects/default.html


Buffer Zone
Area of upland around a wetland which 
provides protection to function and values

Buffer Functions: 
• Filters pollution/nutrients  
• Protects water quality 
• Increases wildlife habitat
• Prevents the spread of invasive species
• Protects against other disturbances

Presenter Notes
Presentation Notes
This is important when considering trail placement to better understand what the impact of the trail might be to various functions and values of the wetland but also the surrounding upland areas, especially for wildlife and water quality protections.



Jurisdictional 
Buffer Zone

Presenter Notes
Presentation Notes
As a buffer zone increases around a wetland so to do the functions  the buffers provides to the protection of the wetland and use of the overall area by wildlife. Many species that use wetlands for breeding are also using the immediate upland area around the wetland for food or overwintering.



Wood Frog
(state-wide)

Wood Frogs rely on vernal pools for breeding, 
due to these pools being temporary and 
therefore lacks predators such as fish. 

Presenter Notes
Presentation Notes
For example: wood frogs, Spotted, blue spotted, and Jefferson salamanders rely upon vernal pools for breeding. Typically theses species will also use the surrounding upland between 400-800 ft from the pool; so it is recommended that a 500 ft buffer be left intact around the pools; This includes limited clearing of the tree canopy, and maintaining a shaded forest floor without ruts, bare soil, or sources of sedimentation/erosion. Ruts deeper than 4 inches can disrupt migration routes of salamanders. If ruts fill with water, amphibians may deposit eggs in ruts that do not hold water long enough to produce juveniles.



Spiny Softshell Turtle

Northern Watersnake

Young Common Five-lined Skink

Spotted Salamander

Presenter Notes
Presentation Notes
VT has 40 species of reptiles and amphibians; 27 of which are considered uncommon, rare, threatened, or endangered. So its important to not only protect the wetland they may use, but also the surrounding upland.

https://oaklandcountyblog.com/tag/northern-water-snake/


Wetlands provide nursery areas, feeding and refuge areas, and even for the 
brook trout, wetlands provide cold water recharge and overhanging wetland 
vegetation along streams help to keep water temps cooler. 

Presenter Notes
Presentation Notes
Even our fish need wetlands



Presenter Notes
Presentation Notes
And for all of your bird lovers out there, when you open any bird guide, there are usually pages dedicated to waterbirds, wading birds, in addition to all the passerines that use wetlands.





Presenter Notes
Presentation Notes
For example, the Missisquoi Wildlife Refuge in northern VT has a mosaic of wetland habitats which offer opportunities to see more than 200 bird species. During the fall migration, 20,000-25,000 migrating ducks use this important wetland habitat.



Presenter Notes
Presentation Notes
Whether we see them or not (American Bittern), VT has many birds that rely on wetlands



Photo: Enrique R. Aguirre Aves/Alamy

Presenter Notes
Presentation Notes
Wetlands are really important to a variety of mammals; the most iconic being the beaver who not only use wetlands but also can create them over time.



Presenter Notes
Presentation Notes
But other species like the black bear, moose, mink, otter, bobcat and star nosed moles use wetlands often, especially for foraging for food and is an important source of food in the spring.



Presenter Notes
Presentation Notes
Speaking of spring, Plants grow in certain area primarily because of how much water is present and how long that water stays in the area throughout the year.Lots of herbaceous, non-woody plants and beautiful flowers and sedges



Presenter Notes
Presentation Notes
As well as wetlands shrubs and trees: here are a few you might recognize, the red stemmed dogwood along the stream and willow which the red winged black bird is sitting on ( a wetland bird). The tiny pine-cones belong to the specked alder and the fuzzy white flowers are on a button bush which love standing water.



43% of rare, threatened, and endangered species (plant, 
animal, bird) in the U.S rely on wetlands for survival

Yellow Bogs, Lewis, VT

Presenter Notes
Presentation Notes
Wetlands occupy about 3.5% of the land area in the United States but 43% of threatened and endangered species, including plant, animal and bird depend on wetlands for their survival.



Trails that offer a glimpse into these unique ecosystems can be an exciting 
segment for nature lovers and wildlife enthusiasts. 

Presenter Notes
Presentation Notes
However, careful consideration should be given to placement and construction of trails to protect and maintain these fragile ecosystems, wildlife habitat, and water quality. Sections of trails through wetlands that are not properly maintained or built can result in polluting waters with sediment, diffuse travel, wet feet and trail closures. Lets review a number of different trail types.



• Primitive walking/hiking trails
• ADA Accessible and Multi-Use Trails
• Mountain Biking
• Frisbee Golf 
• Winter Trails (Nordic Ski Trails and VAST Trails)
• Horseback Riding Trails and/or VASA trails

Presenter Notes
Presentation Notes
there are different types of trails constructed based on recreational activities and purpose, and there are considerations for trail location based on the proposed use of the trail system. It also needs to be mentioned that trails, while they may be wanted, are not usually necessary. trails often have the flexibility to move location to avoid wetlands and buffers.  There needs to be a valid purpose and a demonstration that the stated or intended purpose cannot be achieved without impact to wetlands and buffers by not building, not relocating, or not incorporating different design elements into the trail system. But let's talk about some of the purposes and as we go through I will point out different aspects which don’t require a wetland permit-Allowed use and what may require a wetland permit.



Presenter Notes
Presentation Notes
Foot Trails - These types of trails wind between trees, use native ground, utilize open areas, and fit within the allowed use category with the use of puncheons, catwalks, or bog bridges to get over wetter areas.Mowing through wet areas and their 50-foot buffers will require a permit, as will fill used to “harden” wet areas. 



Smuggler’s Notch Boardwalk, Barnes Camp Visitor Center on Route 108
 Colchester Bog, Colchester

Raven Ridge, Monkton
Robert Frost Interpretive Trail, Ripton

Rutland Marsh, West Rutland
Mollie Beattie Bog, Brighton

Eshqua Bog Preserve, Hartland 
Thundering Falls Boardwalk, Killington 

Otter View Park, Middlebury 
Hildene Homestead, Manchester

ADA compliant trails with boardwalks through wetlands
https://www.greenmountainclub.org/hiking/accessible-trails/

Presenter Notes
Presentation Notes
ADA Accessible and Multi-Use Trails - Trails or segments of trails which allow for wheelchair or other personal mobility device access.  But, Because of their wider width, minor slope and firm and stable substrate requirements, these types of trails frequently require wetland permits. Topography plays a key role for where an ADA compliant trails might be appropriate.Boardwalks that are between 3-5 ft wide, raised off the ground with space between planking is often an AU unless you need to clear woody vegetation to install it. I’ll touch upon this again later in the presentation.



Killington

Presenter Notes
Presentation Notes
Providing access to a specific landscape feature which may be an area in the wetland or require the crossing of a wetland to get there.Permit for woody vegetation cleared areas. Boardwalk=AU



The West Rutland Marsh is more than a boardwalk, it is 
more than the birds that find sanctuary in the marsh, it 
is more than the marsh itself, it is an interdependent 
community of plants, animals and soils, and the waters 
that sustain them and we the people with our awesome 
potential to affect change.

Presenter Notes
Presentation Notes
To provide access for specific wildlife observation opportunitiesAU



Raven Ridge, Monkton

Presenter Notes
Presentation Notes
Providing safe, easy, and accessible opportunities to view wildlife such as  evidence of beaver with additional educational information at a kiosk.Boardwalk-AU, overlook deck=permit: locate kiosks and other structure outside the wetland/buffer



Smuggler’s Notch Boardwalk, accessible from 
Barnes Camp Visitor Center on Route 108

Presenter Notes
Presentation Notes
Providing a unique experience for visitors to access an area most people would not otherwise without an appropriate trail.Permit for woody vegetation cleared areas; boardwalk AU



Robert Frost Interpretive Trail, Ripton

Presenter Notes
Presentation Notes
Robert Frost-The Road Not Taken: providing context to the experience. Robert Frost’s poetry experienced in the natural setting on which the poetry is based.Permit for woody vegetation cleared areas and overlook areas wider than 5 ft.



Experience the unusual and rare natural history of this plant community first-hand, without impacting its fragile ecology.

Presenter Notes
Presentation Notes
To promote understanding and appreciation with protection.  Boardwalk AU.   co-owned and managed by The Nature Conservancy in Vermont and Native Plant Trust. a 460-foot accessible boardwalk allows more people access to enjoy the botanical wonderland of cold-climate holdovers. 



A boardwalk/floating deck lets visitors explore the bog without getting soaked or damaging the fragile wetland moss & sedge.

Presenter Notes
Presentation Notes
Proximity to large urban areas to provide access to green spaces and unique habitats; Research opportunitiesLocated along the shore of Lake Champlain, this 175-acre natural area contains a bog which began forming about 9,000 years ago, with some areas of peat accumulation exceeding six meters. This wetland contains a great diversity of flora and faunal species which makes it a prime location for research and the simple enjoyment of nature close to one of VT’s most developed areas. 



https://www.youtube.com/watch?v=yB9m51vQ2Ks

Middlebury

Otter View Park

Presenter Notes
Presentation Notes
Proximity: Offering access and recreational opportunities surrounded by private property:As described in the brochure and paraphrasing, “come to this short boardwalk through a wetland down to Otter Creek in Middlebury, “catch a fish, look for frogs, sit by the water, see migrating birds, spot an otter, visit the beavers”.YOU TUBE VIDEO: https://www.youtube.com/watch?v=yB9m51vQ2Kssurepak in buffer-permit: boardwalk=AU, see plants growing up from underneath; overlook=permit

https://www.youtube.com/watch?v=yB9m51vQ2Ks


All trails begin and end at the Welcome Center 
where guests get a glimpse of Hildene’s mission 

“Values into Action”

Presenter Notes
Presentation Notes
Trails are part of and support a larger mission on a property.  Boardwalk =AUHildene, The Lincoln Family HomeOn the lower part of the property, trails lead to a working farm, teaching greenhouse, bobolink observation platform and 600’ floating boardwalk through the Battenkill wetland.      



Mollie Beattie Bog is a 
significant black spruce 
woodland bogs. A fully 
accessible boardwalk 

include signs illustrating 
bog formation, the 

interesting rare plants, 
and the legacy of the late 

Mollie Beattie. 

Presenter Notes
Presentation Notes
To highlight special places and important work: boardwalk=AU; overlook =permitMollie Beattie first female director of the US Forest Service, a former resident of Vermont. Visitors to the interpretive site are requested to remain on the boardwalk to avoid disturbance to the sensitive wetland habitat. 



Presenter Notes
Presentation Notes
Almost universally in VT; ADA compliance in or around wetlands typically incorporates a full-sized boardwalk and may included added construction elements which may require permitting.  But there area also different types of board walks/catwalks or other wetland crossing techniques that can be used along trails: some may require permitting, especially if they act like fill, such as rock placement. Catwalks should also be elevated off the ground.



Presenter Notes
Presentation Notes
This is better described as a catwalk a narrow walking surface which under our Allowed Use guidelines still need to be elevated to allow for the penetration of sunlight and precipitation and the growth of plants beneath the structure while allowing space for water and aquatic critters to moved underneath or over it.



Presenter Notes
Presentation Notes
Mountain Biking – Trails that involve raking duff and utilizing boardwalk/catwalks to span wet areas without fill may not need permits. Any new trails that will be constructing machine groomed trails, requires woody vegetation clearing, involves grading or placement of fill may require wetland and other permits. I should also mention that any Commercial trail systems may require Act 250 permits which take into consideration a host of evaluation and review criteria including a variety of Natural Resource considerations such as RTE species, use by wildlife, protected areas along all streams, clearin g restrictions etc. Check to make sure you know what permits you might need before you begin designing.. 



Presenter Notes
Presentation Notes
Examples of elements that would need permitting include grading, land shaping, placement of fill, areas of excavation, including ditches, installation of culverts, clearing of a corridor, placement of structures, and with adaptive biking, wider trails may be necessary.



Presenter Notes
Presentation Notes
Trail Location and design is important when they might be routed through or near wetlands and rivers. So for example. If your project is under Act 250, you might not be able to run a trail alongside a river as shown here. Or if the River has a river corridor easement on it, you might not be able to put in a boardwalk or be able to armor a stream bank to protect your trail. Or if the there is a floodplain wetland along the river, your project may not be approved for a Wetlands Permit or local town zoning.  These areas are susceptible to flooding and erosion, which can be costly to maintain and repair, but also impacts water quality and wildlife habitat.



Presenter Notes
Presentation Notes
Even small streams can flood; and wetland soils stay wet for most if not all of the year



Presenter Notes
Presentation Notes
There may also be situations for trails within wetlands where they are not accessible during specific times of the year (spring) or following large rain events. Design is important, because you may have just wanted a trail through a wetland or natural feature, but continued traffic or use of bikes etc could result in a muddy mess and as people try to avoid the mud and wet feet, the trail becomes obscured and widened to a point of having a big impact. A boardwalk at this location with the biker might have avoided this result.



https://dec.vermont.gov
/sites/dec/files/wsm/we
tlands/docs/WTLD_Trail

Guidance.pdf

https://dec.vermont.gov/sites/dec/files/wsm/wetlands/docs/WTLD_TrailGuidance.pdf
https://dec.vermont.gov/sites/dec/files/wsm/wetlands/docs/WTLD_TrailGuidance.pdf
https://dec.vermont.gov/sites/dec/files/wsm/wetlands/docs/WTLD_TrailGuidance.pdf
https://dec.vermont.gov/sites/dec/files/wsm/wetlands/docs/WTLD_TrailGuidance.pdf


Presenter Notes
Presentation Notes
Frisbee Golf – Use of walking trails between tees and holes may not require permits if installed using the foot trail guidance. Tees and holes often require “hardening” so should be located outside of wetland and buffers or obtain appropriate permits for this fill. Any tree cutting through forested wetlands for “sight distance, throwing corridors” also requires permits. 



Alligator Kills Florida Man Retrieving Frisbees in Lake, Officials Say - The New York Times

Presenter Notes
Presentation Notes
Not actually funny but it is a point worth noting. While VT doesn’t have alligators, having to retrieve your frisbee from wet areas is not only harmful to the wetland but not enjoyable by the player.



https://fpr.vermont.gov/sites
/fpr/files/doc_library/VAST-

Best-Practices-for-the-
development-of-

snowmobile-trails.pdf

Presenter Notes
Presentation Notes
This is a Best Management Practices document for new snowmobile trails. It talks about control points, both positive and negative controls and landscape position highlighting areas to avoid, which includes wetlands.Winter Trails (Nordic Ski Trails and VAST Trails) – Packed snow surfaces create their own means of crossing through wetlands during the winter. Use of existing VAST trails is an allowed use, but new trails typically require permits. Also, Improvements to allow for grooming or to extend the season, like tree cutting for trail widening, altering drainage or bringing in fill, require permits. Trails need to be closed when weather conditions are suboptimal to prevent damage to the wetlands during the thaw. 



Logging occurs during 
frozen conditions

They may not be suitable for use as part of a trail system 
during other times of the year

Presenter Notes
Presentation Notes
Often we see the use of logging roads becoming the next trail system. Logging Roads must follow specific Silvicultural/Logging Acceptable Management Practices when sited in wetlands or buffers and are supposed to be closed out after a job. To use a logging road to establish a trail may require a permit and may not be suitable for use as part of a trail system during other times of the year when the ground is thawing or not frozen.



Control points can be features that you want to 
highlight or features that you want to avoid.

Identify ways to connect to positive control 
points while avoiding the negative ones. This 
will give you a basic route to start with.

Presenter Notes
Presentation Notes
And so in the VAST BMP Manual, these are the points that are raised for where not to put a trail.



Presenter Notes
Presentation Notes
The shoulder seasons are especially challenging for trails running through wetlands as wetlands typically thaw first or don’t freeze at all



Presenter Notes
Presentation Notes
Horseback Riding Trails and/or VASA (ATV) trails– Should be considering the same points raised for VAST but there are some distinct differences since these trails are expected to be used year-round. Crossings for horses and ATVs through wetlands require special considerations for weight and stability and are likely to be closer to road building than low impact trail crossings. Permits would be required for fill or for substantial bridge abutments. For both trails systems types, it is critical to avoid ongoing damage in unimproved areas to avoid impacts and violations. 



Presenter Notes
Presentation Notes
We hear this message every year, but the truth is when you put a trail in a wetland this is the condition almost year-round so plans for trail location and design are important. Know where your wetlands are before you begin designs.



Presenter Notes
Presentation Notes
ATV use in wetlands can also raise controversy in a community as the results can look really bad.



Trail Planning with an eye to Wetlands
The Vermont Significant Wetland Inventory (VSWI) 
Mapping: VSWI, advisory mapping, and hydric soils. 

Look at the site in the wet seasons – early spring or 
late fall. Use the Landowners’ Guide to Wetlands to 
help find these areas. Remember that both the wetland 
and the 50-foot buffer require protection. 

Avoids wet areas and minimize stream crossings 

Plan it right the first time and build a trail that suits 
your needs and takes the resources into account. 

Use existing well placed upland old woods roads or 
skidder trails to minimize clearing of new trails. A 
change in use or improvement from a logging road or 
skid trails to a recreational trail may require a wetland 
permit.

Presenter Notes
Presentation Notes
Plan it right the first time and build a trail that suits your needs and takes the resources into account. If user volume or types increase over time, necessary upgrades may trigger permitting or a requirement to reroute if the original trail was in wetland or buffer zone. Poor planning can result in greater impacts if the trail widens as people are trying to “go around” wet areas that become impassable. Use well placed (dry) existing old woods roads or skidder trails to minimize clearing of new trails. Improving these types of trails and roads with the addition of fill in a wetland or buffer zone would likely require a permit. A change in use from a logging road or skid trails to a recreational trail may require a wetland permit.



Presenter Notes
Presentation Notes
Local news stories of trails that might not have been site appropriately in context of the landscape or its natural features such as rivers, stream, and wetlands.



Presenter Notes
Presentation Notes
Many streams and wetlands support active beaver populations. You don’t want your trail to end up like this with what will become a never-ending battle of re-routes, beaver baffles, and potentially trapping.



You can find the wetland screening tool at: 
https://dec.vermont.gov/watershed/wetlands/maps

To get started, all you need is the 911 address or the 
SPAN number for an undeveloped property.

https://www.youtube.com/watch?v=6lv5en0AB1o

In addition to the Wetland Inventory Map, the 
tool also screens for nearby hydric soils, wetland 
projects, wetland permits, wetland natural 
community types, and wetland advisory layers.  

The results for a given property are listed for you 
to see, with explanations of each layer and 
recommended next steps.  You can also produce 
a map of the results.  

Presenter Notes
Presentation Notes
This tool is recommended for pre-screening for potential wetland concerns for your project.  It is the best means of gaining a comprehensive view of potential wetlands on a property short of a site visit by a wetland professional, and understanding the layers you are looking at.

https://dec.vermont.gov/watershed/wetlands/maps


ADA Accessible and Multi-Use Trails - Because of their wider width, minor slope 
and firm and stable substrate requirements, these types of trails frequently require wetland 
permits when they intersect with Class II wetlands and their buffers.

CONSIDER WHEN PLANNING

• If a trail must go through a wetland, use a boardwalk.

• Trails are not required to be paved. 

• Narrow trails to the minimal width of 3 feet and keep straight to avoid turn clearances. 

• Build passing spaces or observation areas outside of the wetland and buffer. 
 *Creating a one-lane boardwalk with intermittent passing spaces to a width of 5 feet 

meets the allowed use standards without requiring a wetlands permit. 

Presenter Notes
Presentation Notes
Starting and ending the boardwalk outside of the wetland buffer zone will likely allow you to avoid wetland permits. Packed crushed stone, or packed soils and other natural materials (mulch) can provide the required firmness and help protect water quality. federal accessibility standards; when in wetland or buffer zones and make those trails



“Modern Trail Design Helped Save Vermont 
Singletrack From Flood Damage”

Vermont saw historic flooding a month ago. 
Most of their trails are still in good shape, 
thanks to sustainable trail design.
By Cris Cadiz   August 14, 2023

• “The vast majority of the 900 
miles of trails that VMBA 
stewards in the state made out 
pretty well, mainly due to 
modern trail building 
techniques and water 
management,” 

• “Our trail network was largely 
spared when it came to 
catastrophic flooding because 
most of our trails are at a decent 
elevation,”

Presenter Notes
Presentation Notes
Design and location matter for not only the protection of your trail system but also for the protection of the functions and values of the wetland including wildlife

https://www.singletracks.com/author/crissyec/


Of the many factors that influence wildlife 
response to trail recreation, the following 
variables were consistently represented as 
important across the literature. These are 
not specific to wetlands, but the 
considerations are the same across 
habitat types.

• Consolidation of trails 
• Zone of influence 
• Breeding seasons 
• Trail use volume 
• Recreation activity type 
• Animal Species

Wetlands Providing Wildlife Habitat

Presenter Notes
Presentation Notes
Consolidation of trails maximizes undeveloped land where wildlife is not disturbed by regularly occurring recreation activities for wetlands this might mean not bisecting a wetland, having multiple crossings within the same wetland or running along a wetland for a long distance.The zone of influence describes how far away from a trail wildlife is when responding to the presence of recreational  activity. For wetlands, this may also be reflective of the size of the wetland and perhaps needing to avoid smaller wetlands that are disproportionately impacted across a larger area of the wetland habitat and the wildlife using it.Breeding seasons: Vernal pools are particularly susceptible to the breeding season and movement of amphibians from the surrounding upland (buffer) areas to the pools. Even migration into larger wetlands can be interrupted by poorly located trails. Birds nesting or feeding along the edge habitat of wetlands can be impacted by flushing them away.Trail use volume and Recreation activity type: describes the amount of use a trail receives which may vary in season, speed, noise level. These factors should be evaluated with considerations to water quality concerns



Locating new recreation trails away from unique landscape features and 
areas of high value to wildlife, in addition to consolidating trails on the 
landscape to leave large blocks of trail-free land, are effective ways to 
minimize the effect of trail recreation on wildlife.

Presenter Notes
Presentation Notes
Conclusion of the paper/report: WILDLIFE & RECREATION  UNDERSTANDING AND MANAGING THE EFFECTS  OF TRAIL USE ON WILDLIFE PREPARED BY  MEREDITH NAUGHTON November 2021 UNIVERSITY OF VERMONT FIELD NATURALIST PROGRAM; COLLEGE OF AGRICULTURE & LIFE SCIENCES: PLANT BIOLOGY FOR VERMONT FISH & WILDLIFE; VERMONT FORESTS, PARKS, AND RECREATION 



Presenter Notes
Presentation Notes
Keep trails on the edge of the wetland and not bisecting it, consolidate new impacts alongside existing infrastructure like roads, and consider parking or stormwater requirements, and locate these features outside of wetlands and buffers.



Presenter Notes
Presentation Notes
Have the boardwalk end at the edge of wetland to offer an overlook but not penetrating the wetland habitat. Avoid encircling a wetland area where disturbance and impact is occurring on all sides or avoid bisecting the wetland multiple times.



If crossings are unavoidable, plan to minimize potential impacts by:
• Crossing in a very narrow location 
• Using bridges, boardwalks and catwalks that follow Best Management Practices
• Choose the right trail surface and the right width of trail
• Consider water bars to direct water across the trail instead of extensive ditching 

and culverts
• Altering location of trail, minimize clearing, avoid sensitive areas or cumulative 

impacts

Presenter Notes
Presentation Notes
If crossings are unavoidable, plan to minimize potential impacts by: o Crossing in a very narrow location. o Using bridges, boardwalks and catwalks :These structures should be no wider than 5 feet and the bottom of the travel surface deck should be suspended at least 1 foot above the ground and include space between planking material. Keeping fill, including rock and stone leading up to bridges or to ford, to under 250 square feet (sqft) per wetland area o Keeping fill, including rock and stone leading up to bridges or to ford, to under 250 square feet (sqft) per wetland area to be considered non-substantial modification for existing trails within the allowed use (VWR 6.12) to avoid a permit. • Choose the right trail surface. If it is a primitive trail, the native ground will be sufficient for use if the area is dry. If you expect heavy use, you will want to consider using surepak to prevent erosion issues. Addition of fill materials to wetlands and buffers such as gravel, surepak, earthen fill or wood chips requires a permit. • Consider water bars to direct water across the trail instead of extensive ditching and culverts. These activities both may require permits. • Altering location of trail: check with the Wetlands Program first to determine if minor reroute can be considered a non-substantial modification or if it requires a permit/amendment. 



Class II wetland
Beaver pond; 
Class II wetland

Presenter Notes
Presentation Notes
Consider trail uses. Example



• Use of boardwalks, bridges or catwalks that are in compliance with the Wetland Allowed Use BMP 
Section 6.16

• Repairing existing structures such as culverts or bridges when remaining in the existing footprint
• Raking away duff for trails
• Placing reinforcing stepping stones where work in wet area/waterway does not exceed 250 square 

feet for the wetland/buffer in question for existing trails
• Trimming branches within the trail
• Placing trail markers

NO Wetland Permit:



Wetland Permit:
Any type of machine or hand- graded trail
• Filling for existing trails
     o Fill through wet areas
     o Fill to place culverts in any type of stream located
        within a wetland/buffer
     o Cumulative fill totaling over 250 sq. ft for areas off  
        and on bridges for the trail system
     o Stones for forded crossings through streams or 
         wet areas that exceed 250 sq. ft. for the trail 
         system
• Cutting woody vegetation for new trails (clearing 
paths through trees and shrubs) or mowing a new path
• Placing any type of pavement, gravel or sure-mat, 
woodchips, and recycled materials in new areas where 
that type of treatment has not been used before
• Widening trail footprints by ditching or doing other 
“drainage work”
• Improving existing logging roads to include in a trail 
network.



https://www.youtube.com/watch?v=npjTvXmI3RY&list=
PLLXVJCF6Lbmxkg4ZPOiAg2YybklskikMQ&index=3&t=22s

Presenter Notes
Presentation Notes
And as a quick recap on trails and permitting: https://www.youtube.com/watch?v=npjTvXmI3RY&list=PLLXVJCF6Lbmxkg4ZPOiAg2YybklskikMQ&index=3&t=22s

https://www.youtube.com/watch?v=npjTvXmI3RY&list=PLLXVJCF6Lbmxkg4ZPOiAg2YybklskikMQ&index=3&t=22s
https://www.youtube.com/watch?v=npjTvXmI3RY&list=PLLXVJCF6Lbmxkg4ZPOiAg2YybklskikMQ&index=3&t=22s


Happy Trails

Questions?
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