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I.

INTRODUCTION

A.

Overview

The Town of Charlotte is working to develop a viable trail system throughout the Town. The Town
Plan includes an overall Trails Vision Plan which the Planning Commission has been using to secure
trail easements in locations that help advance the vision. As part of the approval of the Big Oak
Subdivision, the Planning Commission secured a trail easement across the property linking the
Champlain Valley Co-housing (CVC) property with Thompson’s Point Road. Figure 1 shows the
location of the Big Oak property in Charlotte and the approximate location of the existing trail
easement.
The trail easement is currently not marked on the ground. The Town is interested in starting to use
the trail. As a first step, the Town plans to mow a five-foot wide strip within the easement to begin
to establish the location of the trail. The specific wording of the deed indicates that “The exact
location of the Trail Easement conveyed herein will be centered on the as built Trail.”
Consequently, the work of this investigation is to establish the best location for the trail, with the
assumption that it will fall within the 20-foot easement location as shown on the plat unless there
are compelling reasons to move it outside of these limits. The establishment of the most
appropriate alignment is based on a comprehensive analysis of environmental and cultural resources,
the stated preferences of the landowner, and the overall needs and requirements of the Town’s
emerging trail system.
This report summarizes the results of the analysis and records the recommendations of the most
appropriate alignment. It is organized into six additional sections after this Introduction:







Recommendations,
Existing Conditions,
Potential Alignments
Analysis,
Initial Estimates of Probable Construction Costs, and
Implementation.

The recommendations for the path alignment are presented first so that those just interested in the
conclusions can find what information they need quickly and easily.
For those that are interested in the more detailed aspects of the project can then continue reading.
The report continue by describing the existing conditions, the various alternatives that were
considered, the analysis of the alternatives, and the review of the potential impacts of the preferred
alignment.

Broadreach Planning & Design

Town of Charlotte
Page 2

The remaining portions of this introduction are meant to provide an overview of the issues so that
the recommendations can be more clearly understood. It is understood that the final location of the
easement may need to change as a result of the recommendations.
B.

Purpose and Need

The purpose of the Big Oak Trail is to provide an off-road way for pedestrians, bicyclist, runners,
and other non-motorized travelers to move between Route 7, Greenbush Road, and Thompson’s
Point Road. The Big Oak Trail is also meant eventually to become a portion of a larger trail that
links Mt. Philo State Park, to the east of the site, with the residential neighborhoods south of
Thompson’s Point Road and the West Charlotte Village, north of the site.
The trail is needed because existing pedestrian and bicycle travel within the Town of Charlotte is
negatively impacted by a combination of gravel surfaces and the high volume and/or speed of
automobile and truck traffic present on many roads within Town.
C.

Projected Users

When the initial mowed grass trail is completed and stabilized, it is expected that pedestrians and
possibly mountain bikers of beginning to moderate ability may use the trail in the summer and in the
winter it is also used by skiers and snowshoers. As the trail is more heavily used and/or the surface
is upgraded to a more stable surface, more bicyclists, including those with skinnier tires than those
of a mountain bike, can also begin to use the trail. These additional users are expected to be mostly
children or beginner to intermediate skill bicyclists. There is also the potential for equestrians to use
the path, if the Town opens the Town trails to them.
D.

Recommended Cross Section

The preferred cross section for the trail is expected to change as use of the trail increases.
Initially, as the trail is located in its permanent alignment, the cross section will be a closely mowed
path that is at least 5 feet wide. Extreme bumps may be smoothed by hand and the area reseeded.
The low crossing of the intermittent stream will use the existing stabilized agricultural roads crossing
already established by the placement of large stones. It may be necessary to put a filter fabric and
finer surface course over these rocks to make the surface smoother. The rest of the alignment is
over upland areas with no need to add culverts or other types of wetland crossings.
There is little information on how much foot or bicycle traffic a trail surface can take before it needs
to be upgraded to a more stable condition. Lacking such information at this time, BRPD has used
information from observations of other trails in the area to suggest that the trail can remain as a
grass trail until there are more than 100 people using the trail in a week’s time. When the use of the
trail exceeds this amount, the Town should consider upgrading to the second recommended cross
section.
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The recommended cross section for a more heavily used trail includes, at a minimum, an eight-foot
wide crushed gravel path with an adequate sub-base. It may be constructed to lie partially or
completely above grade, so as not to disturb archeological resources where necessary. If installed
above grade, the sides need to be stabilized with soil, vegetation, or some other means that will hold
the edge firm and eliminate an abrupt change in elevation at the edges of the path. Whether or not
federal or state funds are used to help construct the trail, construction should follow Vermont State
Standards where ever possible, which include two foot gravel shoulders on either side of the path.
Where this is not possible, there should be, at a minimum, a two-foot area along each side of the
path cleared of trees, shrubs and other obstacles, for user safety. Figure 2 provides a graphic
representation of this recommended cross section.
The cross section should include coarse gravel/stone pockets or small drainage culverts under the
path where needed to convey stormwater runoff from the high side of the path to the lower side.
Culverts should only be used in those areas where the existing runoff is concentrated enough that
the culvert will not further concentrate the flow.
If the Town opens the trail to equestrians, a slight modification to the cross section may be
warranted. For example, the trail surface may be modified to be more appropriate for horses, the
base course may be slighter thicker, and the clearing heights over the trail will need to be up to three
feet higher. The details of the trail cross section, if used by horses, should be reviewed by local
equestrians for suitability.
II.

ALIGNMENT RECOMMENDATIONS

Figure 3 shows the preferred alignment of the Big Oak Trail. Going from north to south, the trail
leaves the junction with the CVC Trail and moves west along the north property line to almost the
western edge of the northern field. From there, the trail heads south close to the western tree line in
the northern field. At the south end of the tree row, it joins with the agricultural road going out of
the field to the south. The road dips into the intermittent stream gully and comes back out heading
to the southwest. The trail, still following the agricultural road, turns completely to the west through
the southern edge of a forest. When the trail reaches the northeast corner of the southern field, it
again turns south and heads towards Thompson’s Point Road. The alignment runs to the east of the
new lots created as part of the subdivision and eventually runs over the sewer force main as it moves
towards Thompson’s Point Road. The trail intersects Thompson’s Point Road approximately 650
feet to the east of Big Oak Road. A culvert will need to be placed in the drainage ditch along
Thompson’s Point Road to link the trail directly to the road.
With the exception of the first 200 feet on the northern end of the Big Oak Trail as it runs east/west
along the northern property line, the alignment of the trail falls within the limits of the easement
shown on the subdivision plat.
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III.

EXISTING CONDITIONS

A.

Transportation Facilities

1. Route 7 – The eastern edge of the northern field is bordered by the Route 7 right-of-way. Route
7 at this location is a two lane highway with posted speeds of 50 miles per hour. The relatively
straight and uncongested condition of the road encourages automobile and truck drivers to travel
faster than the posted limit. The travel lanes are approximately 12-feet wide each, with paved
shoulders of 1-foot or less on either side of the travel lane. A gravel shoulder of variable width is
adjacent to the pavement. Figure 4 shows the location of Route 7. Route 7 is the primary north
south roadway on the western side of Vermont, extending the entire length of the State from
Canada to Massachusetts.
2. Melissa and Trevor Mack Trail – The Melissa and Trevor Mack Trail links Lower Old Town Trail
with State Park Road. It is a gravel path approximately 10 feet wide and engineering and
construction were funded by an Enhancement Grant from VTrans. It is intended to be part of a
larger trail system, which also includes the Big Oak Trail, planned to link Mt. Philo State Park with
residential neighborhoods, the West Charlotte Village, and ultimately the Charlotte Town Beach on
Lake Road. Figure 4 shows the location of the Melissa and Trevor Mack Trail (MTMT).
3. Lower Old Town Trail – Lower Old Town Trail is a private road that extends east from Route 7
approximately across from the eastern end of the CVC Trail. It is a hard packed gravel road that is
approximately 12-feet wide. In addition to providing vehicular access to several private residences, it
provides non-motorized access to the Melissa and Trevor Mack Trail, which begins at the edge of
Lower Old Town Trail approximately 100 feet east of the road’s intersection with Route 7. Figure
4 shows the location of Lower Old Town Trail.
4. Thompson’s Point Road – Thompson’s Point Road borders the southern edge of the southern
field. The unpaved road is approximately 22-feet wide and links Route 7 and Greenbush Road and
other roads further west. The speed limit on the road is unposted.
B.

Utilities

Electricity and telephone utilities serving the Big Oak Subdivision extend underground east from
Thompson’s Point Road. A shared force main for the septic system crosses the eastern side of the
southern field on its way to the group septic field on the south side of Thompson’s Point Road.
There are no overhead utility lines on the Big Oak property, nor are there overhead power lines on
Thompson’s Point Road or Route 7.
Figure 4 shows the location of known utilities in the vicinity of the site.
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C.

Natural Resources

1. Water Courses – A tributary to Thorp Brook that flows out of the irrigation pond north of the
property crosses the northwest portion of the Big Oak parcel. An un-named intermittent stream
crosses the northern field from east to west and joins with the tributary west of the Big Oak parcel
before meeting Thorp Brook. Figure 4 shows the location of Thorp Brook and the tributaries.
2. Water Bodies – An irrigation pond lies north of the northern field in the Big Oaks parcel. The
pond is created by a dam on its southwest side. The spillway for the dam, in which a wetland has
developed, lies directly north of the northern field. Figure 4 shows the location of the pond.
3. Wetlands – The Big Oak parcel contains just a few wetlands. The Federal Wetland Inventory
maps (FWI) shows a portion of a wetland along the stream leaving the irrigation pond. There are
several other wetland areas on or near the site that are not noted on the FWI but were identified
during field investigations for this project. The largest is the wetland just north of the property in
the spillway for the irrigation pond. A second wetland is created by a small swale running north in
the northern field that drains across the CVC property into the irrigation pond. Another lies along
the course of the intermittent stream on the southern edge of the northern field. Figure 4 shows
the location of the wetlands included on the FWI maps and the approximate location of the other
wetlands noted in the field.
4. Floodplains – There are no mapped floodplains on the property, although there may be
unmapped floodplains associated with Thorp Brook and its tributaries.
5. Topography – The northern and southern fields are generally level, but are divided by a small
gully approximately 15 feet deep and 175 feet wide. A second large dip about 12 feet deep in the
northern field runs west near the northern edge of the existing easement. The forests in the
northwest corner of the site also lie at a lower elevation than the adjacent fields.
6. Soils – Most of the soils on the site are rated as very limited for road and trail development,
according to soils data from the Chittenden County Soil Survey, due to the high clay contents, or the
depth to the saturated zone. The soils have only slight potential for erosion hazards. Appendix C
contains a copy of the full soils report.
6. Flora – A healthy forest stand covers the northwest corner of the Big Oak parcel. Figure 4
shows its locations. There are also several small growing stands of native trees and shrubs in the
discontinuous tree row along the northern property line of the northern field. The large northern
and southern fields are currently in hay. The northern field and the eastern portion of the southern
field have been conserved as open space as part of the approved subdivision.
A small tree row running north south on the western edge of the northern field separates the large
field from a smaller, isolated field just to the east of the forest.
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There are no known rare, threatened, or endangered species on or near the site. Appendix A
contains a copy of correspondence from the Vermont Non-game and Natural Heritage Program.
7. Fauna – The site appears to be occupied by wildlife species typical for Charlotte, including deer,
turkey, bobcat, fox, raccoons, and skunk. Vermont Agency of Natural Resources personnel saw a
Northern Harrier hawk with young in meadows just a bit north of the site in 2001. There is also the
potential that Indiana Bats may use the forests as nesting sites.
There are no other known rare, threatened, or endangered species on the site.
D.

Cultural Resources

1. Historic – There are no visible historic resources on the site.
2. Archeological – The University of Vermont Consulting Archeological Program (CAP) identified
several areas on the adjacent CVC site to the north that are sensitive for archeological resources.
Using the information on archeological sensitivity contained in this report as refined by on site
observations, BRPD developed an initial identification of potential areas of archeological sensitivity.
Figure 4 highlights these areas, which are adjacent to the tributaries of Thorp Brook. These areas
may have a high probability of containing archeological resources. CAP indicated that areas similar
to these areas on the adjacent CVC property should be examined in more detail, even if the trails are
developed so as to not disturb the underlying soils. Appendix B contains a copy of the complete
CAP archeological Resource Assessment report for the adjacent property. Figure 2 on Page 7 of the
CAP report contains the archeological sensitivity map that formed the basis for the identification of
areas on this site.
E.

Local Plans

1. Charlotte Town Plan – The Town Plan calls for trails to be designed and managed to be lowimpact and to avoid undue negative environmental impacts. It goes on to indicate that the network
of trails and public by-ways should follow and/or incorporate the natural features of the landscape
in their design. (Section 5.8.7 Culture and Recreation Policies and Strategies)
The Plan also indicates that the Town supports the creation of trails for recreational purposes and
for non-automotive transportation and that the Town encourages the expansion of the trail network
by obtaining easement over private property both during and outside of the development review
process.
The Charlotte Trails Vision Map from 1998 shows a general link between Mount Philo State Park
and the West Charlotte Village. The large arrow linking these destinations passes near the Big Oaks
parcel. This map was to show the overall destinations that the Town planned to link with trails,
without specifying a specific route. The Big Oak Trail is a partial implementation of this larger link
in the overall trails vision.
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2. Charlotte Trails Vision Plan (2008) – The Big Oak Trail is included in the updated Town of
Charlotte Trails Vision Plan. This plan is a working document developed in 2008 by the Charlotte
Trails Committee after a series of public discussions about what an updated vision plan should
include. The updated Trails Vision Plan has not yet been incorporated into the Charlotte Town
Plan. This plan shows the existing trail easement on the Big Oak property.
F.

Regional Plans

Chittenden County Regional Bicycle Pedestrian Plan Update (2008) – The regional plan shows
Route 7 in Charlotte as part of the on-road regional bicycle system. It also shows it as part of an onroad link between the Melissa and Trevor Mack Trail that heads towards Mt Philo State Park and the
proposed regional shared use path along the railroad right of way west of Route 7 that extends from
Charlotte to Burlington.
IV.

POTENTIAL ALIGNMENTS

As originally envisioned, the Big Oak Trail easement merged with the CVC Trail easement at the
northern end of the Big Oak Trail. In the course of refining the location of the CVC Trail, its
alignment was moved away from the intersection point to avoid wetland impacts and disturbances
to the existing dam that creates an irrigation pond. Consequently, an alternate alignment is needed
for the Big Oak Trail on the Big Oak or the CVC properties which goes outside the existing
easements to connect the two trails.
As part of the process of defining a preferred alignment, BRPD examined three different options
for the northern link between the Big Oak Trail and the CVC Trail.


Alternate 1. The alternate alignment heads southwest into the Big Oak property. Once
inside the property the trail hugs the northern property line at the edge of the field. The
path curves slightly to the southwest to avoid a 90 degree angle as it joins the existing
easement. In total, this alternative is approximately 200 feet long.



Alternate 2 leaves the CVC trail after it has risen out of the spillway. It angles down the
slope of the northern side of the spillway and circles around its edges until it is aligned with
the Big Oak easement. From that point it heads south across the CVC property to the
property line to link with the existing easement. In total, this alternative is approximately
200 feet long.



Alternate 3 leaves the CVC trail just as it begins to descend into the dam spillway and
continues west along the southern property line of the CVC property. This alignment takes
it through a small stand of young native trees and shrubs growing at the top of the southern
edge of the spillway. As the alignment gets close to the existing easement, it curves to the
south to join smoothly with the Big Oak easement rather than at a 90 degree angle. In total,
this alternative is approximately 190 feet long.
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There were no alternative alignments considered for the rest of the Big Oak Trail beyond the limits
of the existing easement, although the trail is best located few feet to the side of the septic force
main in the southern field rather than directly on top of it.
Figure 5 shows the location of the different alternate alignments.
V.

FACTORS INFLUENCING THE SELECTION OF THE PREFERRED
ALIGNMENT

Alternative 1 uses a small portion of the northern field, reducing hay production by 1,800 SF, but
avoids impacting the wetlands and the young native vegetation. Alternate 2 requires construction on
the side slopes of the spillway, which would involve significant cutting and filling to bench the trail
into the hillside. This alignment would also need to disturb a small portion of the wetland in the
spillway. Alternative 3, located at the top of the spillway, would require extensive grading to create a
level area wide enough for the trail. It would also remove most of the young native vegetation
growing in the tree row dividing the two properties. Alternate 1 appears to have the least amount of
disturbances associated with it and is preferred.
VI.

POTENTIAL IMPACTS OF THE PREFERRED ALTERNATIVE

A.

Transportation Facilities

1. Route 7 – The Big Oak will have no impact on Route 7, other than to reinforce the need to keep
the proposed underpass that will link the CVC Trail and the Big Oak Trail with the Melissa and
Trevor Mack Trail in the plans for upgrading Route 7.
2. Melissa and Trevor Mack Trail – The Big Oak trail could potentially increase the use of the
Melissa and Trevor Mack Trail. This is considered to be a positive, rather than a negative impact on
the trail.
3. Lower Old Town Trail – The development of the Big Oak Trail could increase the presence of
bicyclists and pedestrian on the western portions of Lower Old Town Trail. Due to the low volume
and speed of the traffic on Lower Old Town Trail, this is not considered to be a significant impact.
4. Thompson’s Point Road – The addition of the Big Oak Trail could increase the presence of
bicyclists and pedestrian on Thompson’s Point Road. Due to the current width, pavement
condition and alignment of Thompson’s Point Road, combined with the relatively low volume, this
is not considered to be a significant impact.
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B.

Utilities

Due to the limited excavation necessary to construct even the more substantial crushed gravel
surface of the trail and the known location of the utilities, no impacts are anticipated.
Construction over or near the septic force mail will require special attention so as not to damage the
force main.
C.

Natural Resources

1. Water Courses – No impacts are anticipated to the tributaries draining into Thorp Brook. The
Big Oak Trail will use the existing stabilized agricultural crossing of the intermittent stream. It may
be necessary to increase the thickness of the large stones and top it with filter fabric and a smaller
stone to create a smoother surface for walkers and bicyclists.
2. Water Bodies – No impacts to water bodies are anticipated as part of this project.
3. Wetlands – No impacts to wetlands are anticipated as part of this project, assuming that the
Alternative 1 alignment at the northern end of the trail is used.
4. Floodplains – No construction in a mapped or unmapped floodplain should be part of this
project and no significant increases in the amount of stormwater runoff are anticipated. The
construction and development of the crushed gravel trail will disturb approximately 21,600 SF of the
site and create approximately 184,400 SF of new impervious surface (gravel is considered
impervious). This is based on an estimated new trail distance of 1,800 feet with a trail width of eight
feet and a total disturbance width of 12 feet. This amount of disturbance will not require a general
construction general permit; the amount of impervious surface would also not require a state
stormwater discharge permit.
5. Topography – The trail will be able to meet ADA standards over its entire length with the
exception of the slopes leading down to the intermittent stream and wetland crossing. Because the
alignment needs to follow an existing farm road to cross the wetlands, there are no alternatives to
the existing alignment and minimal opportunities to decrease the grades without extensive
disturbances to the adjacent forests or agricultural fields. Based on initial analysis of the terrain, the
maximum slope of the trail in this area will be approximately 20 percent for a distance of 70 feet. As
possible, level pads can be placed halfway up each of the slopes to assist those with disabilities that
may have difficulties maneuvering the grades.
6. Soils – No significant erosion impacts are anticipated, based on existing soil characteristics.
According to the soils report, much of the trail lies on Vergennes Clay, which is rated as severally
limited for trail construction because it is considered to be too clayey. The trail construction,
including the provisions to drain stormwater off the trail, will need to take this into account and
could necessitate the use of thicker subbase courses under the trail. The Town should make the
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final decision on the composition and depth of the subbase as the more substantial cross section is
implemented and on-site soil tests within the alignment can determine specific soil conditions.
7. Flora – No impacts to existing flora are anticipated.
8. Fauna – No impacts to existing rare, threatened or endangered fauna are anticipated. Vermont
Agency of Natural Resources personnel do not anticipate that the addition of a trail in the meadows
to the north of the Big Oak property would impact Northern Harrier Hawk habitat, and it is
assumed that the same holds true for this parcel.
No significant impacts to wildlife are anticipated as a result of this trail.
D.

Cultural Resources

1. Historic – There are no visible historic resources on the site.
2. Archeological – The construction of the trail could potentially impacts archeological resources. In
order to determine more specifically the presence of archeological resources in the trail alignment,
The Town should contract for an Archeological Resource Assessment or possibly a Phase 1 study of
just those areas identified as having a probability of containing archeological resources. If the
resources are found, the trail will be constructed so as to not disturb them by placing filter fabric on
the soil surface and placing the necessary base and topping material on it. This type of construction
will require special provisions for drainage, most likely requiring additional culverts and swales to
return the stormwater to sheet flow on the downhill side of the trail.
E.

Local Plans

1. Charlotte Town Plan – The Town Plan indicates that the Town supports the creation of trails for
recreational purposes and for non-automotive transportation and that the Town encourages the
expansion of the trail network by obtaining easements over private property both during and outside
of the development review process.
The Plan calls for trails to be designed and managed to be low-impact and to avoid undue negative
environmental impacts. It goes on to indicate that the network of trails and public by-ways should
follow and/or incorporate the natural features of the landscape in their design. (Section 5.8.7
Culture and Recreation Policies and Strategies)
The Charlotte Trails Vision Map from 1998 shows a general link between Mount Philo State Park
and the West Charlotte Village. The large arrow linking these destinations passes partially over the
CVC site. This map was to show the overall destinations that the Town planned to link with trails,
without specifying a specific route. The CVC Trail is a partial implementation of this link in the
overall trails vision.
2. Charlotte Trails Vision Plan (2008) – The Big Oak Trail is included in the updated Town of
Charlotte Trails Vision Plan. This plan is a working document developed in 2008 by the Charlotte
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Trails Committee after a series of public discussions about what an updated vision plan should
include. The updated Trails Vision Plan has not yet been incorporated into the Charlotte Town
Plan. This plan shows the existing trail easement on the Big Oak property to be added to the overall
trail system. It also includes an arrow showing the goal of providing a trail running south from the
West Charlotte Village linking with a trail heading west from Mount Philo State Park and another
trail heading southwest towards Williams Woods further south on Greenbush Road.
F.

Regional Plans

Chittenden County Regional Bicycle Pedestrian Plan Update (2008) – The regional plan shows
Route 7 in Charlotte as part of the on-road regional bicycle system. It also shows it as part of an onroad link between the Melissa and Trevor Mack Trail that heads towards Mt Philo State Park and the
proposed regional shared use path along the railroad right of way west of Route 7 that extends from
Charlotte to Burlington. The Co-Housing trail in combination with the Big Oak Trail could provide
an alternate linkage between these two trails, eliminating the need for bicyclist or pedestrian to use
Route 7.
VII.

INITIAL ESTIMATES OF PROBABLE CONSTRUCTION COSTS

The State’s most recent cost data is from 2006. In order to generate a reasonable estimate of
probable construction cost for the Town, BRPD discussed the construction needs and process with
the Town Road Commissioner. Table 2 provides details of the estimate generated with his
information. This estimate is based on the assumptions that the Road Commissioner and his
company will do the work directly for the Town under its existing arrangement. Project
management will be relative minor in this situation. Additionally, the Road Commissioner will not
require a complete set of engineering plans to undertake the work. Lastly, because he is already
regularly working in the Town, there would be minimal additional set up or start up costs associated
with the project.
Table 1
Preliminary Estimate of Probable Construction Costs for the Big Oak Trail Using Local
Unit Costs
Item
Amount
Shared Use Path
1,800 LF
Signs, Planting, Crosswalk, and Other
1
Additional Features
Sub Total
Contingency
Engineering & Permits
Total (in 2009 Dollars)

Unit Cost
$30/ft

Cost
$54,000

Lump Sum

$5,000

15%±
Lump Sum

$59,000
$8,850
$,10,000
$77,850
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The unit costs provided by the Road Commissioner are significantly less than those currently
provided by VTrans. The VTrans unit costs are based on actual construction experience around the
State, but the most recent data is for 2006. Since that time, construction costs rose even higher than
2006 levels, but since 2008 have begun to decrease. In order to provide a second viewpoint on what
potential construction costs may be, BRPD has prepared an initial estimate of probably construction
costs using VTrans data. This estimate also assumes that the Town Road Commissioner will not be
doing the work, which will result in higher management costs for the construction process. This
estimate also assumes that a full set of engineering drawings will be needed so that the project can be
put out to bid. Table 3 provides a cost estimate for the potential construction of the path following
this option.
Table 2
Preliminary Estimate of Probable Construction Costs for the Bik Oak Trail Using the
VTrans Unit Costs and Assumptions
Item
Amount
Shared Use Path
1,800 LF
Signs, Planting, and Other Additional
1
Features
Sub Total
Contingency
Engineering & Permits
Municipal Manager
Construction Services
Total (in 2009 Dollars)

Unit Cost
$100/ft
Lump Sum
15%±
10%
5%
5%

Cost
$180,000
$5,000
$185,000
$27,750
$18,500
$9,250
$9,250
$249,750

Typically, when applying for federal funds, the municipality needs to provide a 20 Percent matching
grant, either in money or in-kind service. For this project, the Towns matching grant would be
approximately $50,000, assuming that the rest of the funding would come from other sources.
VIII. IMPLEMENTATION
A.

Phasing

The Big Oak Trail should be constructed as a single entity; there are no logical phasing points for
the trail. The initial steps should be the mowing of the alignment so that its location can be known
and walkers or mountain bicyclists can begin to use the trail. As time and budgets allow, the
crossing of the intermittent stream should be upgraded, but the upgrade is not needed in order to
initially open the trail to pedestrians.
The overall upgrading of the trail to a crushed gravel surface can be completed based on the trail
conditions, Town budgets, and the volume of traffic on the trail.
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B.

Permitting

To implement the stone dust surface for the trail, it appears that the Town of Charlotte will not
need to obtain outside permits. However, the need to obtain a Conditional Use Permit to upgrade
the existing crossing of the intermittent stream and wetland should be confirmed prior to
undertaking the work.
C.

Funding

There are various funding sources that could be used to help with the implementation of the plan,
including:












The federal Transportation Enhancement Grant Program administered by VTrans;
The federal Land & Water Conservation Fund administered by the Vermont Department of
Forests, Parks, and Recreation;
The federal Recreational Trails Program, administered by the Vermont Department of
Forests, Parks, and Recreation;
Bikes Belong Grants;
The national Scenic Byways Program grants;
Potential health grants promoting healthy living;
The Robert Wood Johnson Foundation;
MCI/Worldcom Royalty Donation Program (For this and several subsequent ideas, see
http://www.americantrails.org/resources/funding/TipsFund.html );
Clif Bar Sponsorship;
Trail sponsorships (and Naming Rights!); and
RockShox’s Grants.

Other potential sources surely exist. Some additional resources that may provide insight into
additional funds include:



D.

http://www.americantrails.org/resources/funding/Funding.html,
http://rlch.org/, and
http://atfiles.org/files/pdf/bicentennialsourcebook.pdf.
Construction

The construction process for this path will need to be carefully constructed so as to minimize
construction disturbances beyond the width of the path or its adjacent clear zone. Most likely, the
path itself will serve as the access to un-constructed segments. Erosion control will be necessary for
those portions of the path that cross or are adjacent to wetlands or in other areas where there is the
potential for erosion from the construction site could harm downstream environments.
As the project moves forward, more detailed plans for the construction process will need to be
developed.

Broadreach Planning & Design
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E.

Maintenance

The level and type of trail maintenance depends on the trail surface and the number of users. The
grass trail will require periodic mowing. The trail should be leveled and holes or bare earth patches
repaired and seeded in the spring and fall and periodically throughout the summer if needed.
The gravel trail will require occasional re-gravelling and grading.
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Jim Donovan
From:
Sent:
To:
Gc:
Subject:

Burke,KevinIKevin.
Burke@state.vt
us]
Monday,
April27,20091.19PM
jdonovan@gmavt
net
Burke,Kevin
Charlotte
Co-Housing
Trail

H iJ i m ,
lmpervious
suTfaces
arethejurisdictional
triggerfora statestormwater
permit,generallyI acre,unlessthe
discharge
projectis an expansion.of
an existingimpervious
gravel,or paved.Theotherthreshold
surface,
is 1 acreof earth
disturbance,
whichkiggersthe needfor a construction
generalpermit Withoutknowingexactfiguresfor impervious
or
disturbance,
it is difficult
to knowwhetherpermitswillbe required.
In yourletteryoumentioned
thatthe surfaceof thetrailis stillnotdetermined.
lf thetrailis proposed
to be a gravel
youshouldbe awarethatthe surfacewouldbe considered
surface,
impervious,
so knowingthe extentof proposed
trail
surfacewouldbe helpfulin knowingwhethera stormwater
permitwouldbe required.
dtscharge
In termsof alignment,
we can notofferrecommendations
or guidance
on wherethetrailshouldor shouldnotgo. lt's
generally
nottheroleof ourprogram.However,
maintaining
waterresource
buffersand minimizing
impervious
surfaces
wouldbe preferableDepending
on the alignment,
statewetlandpermitsor ArmyCorpspermitsmaybe required.Any
streamcrossings
shouldalsoconsultwiththe RiversManagement
permitis
Program
to ensureno streamalteration
required.lf yourequirecontactinformation
for anyof theseprograms,
letme knowor try ourwebsite.
lf I canbe of furtherassistance,
oleaseletme know
Thanks,
Kevin

KevinBurke,crnsc,
ctswq
EnvironmentalAnalyst
VT DEC- StormwaterProgram
ChittendenCountyDisrrictAnalysc
103SouthMain Street- Building 10 Nonh
Waterbury,VT 0567I-0408
802.241.1418
www.ltwaterqualitv,ors

No virusfoundinthjsincomrng
message.
CheckedbyAVG- www.avq.com
- Release
Version:
27012.412082
8.0.238/Virus
Database:
DateA4127109
06:19:00

'Fish
&Wildlife Departrnent
gzme&fthMEit Her4oetbgram
.,,lon

lphonel 802-241-37oo
8o2-241-g2gs
{iaxl
8o2-828-3345
Itddi

Waterbury,VT 05671-osol
tvrw.VtFishandWildlife.
c<.rm

AQencyof NaturalResottrces

28 April2009
Jim Donovan
& Design
POBox 321
- Chadotte,VT 05445

Dearlr4r.Donovan:
I am responding
to your requestfor our reviewof the above-referenced
Droiect.A searchof our
dabbaserevealsno knownoccurrences
of significantnaturalcommunities
tr rare,threatened,
or
endangered
animalsor plantsat this site,I wouldcomment,however,thatthe alignmentshouldbe at

feet; and preferably at least 100 feet, from wetlandsand streams.andshould minimize stream
ls to the greatestextent possible.

I

For your information,our progam hasnot conducted
a field inventoryof the site11response
ro your
request'EverettMarshallandI did seea NorthemHanierwirh youngat rhesiteduringa 2001field
visit, This raxegrassland-nesting
hawkhasbeenidentifiedasa High iriority Speciesof Greatest
Conservation
Needin Vermont'sWildlife Action Plan,I wouldnot anticipateiubstantialpermanent
impacts10this specieS'
habitator breedingat thesite fromtheseminorchangesto theparhalignment,
thoughthey couldbe usingthe fields for nestingaadthereis somepotentialior disturbance.
Timing
path,gonqtruelion
outsideofthe nestingseason(lateApril-lateJulyj would eliminaieary potontial
directrnor.tality
zurddisturbance
associated
with construction.
Feelfiee to call me. or EverettMaxshalL
-@a+++t+fiFyerttrav€-any
questions.
HeritageProgram.

'e1:
802-241-4230
/-\c:

Everett Marshalt, BiologistData

Manager

Conservingfish, wildlife, plants, and their habitats for the peopleofVermont.

Verrnont

VermontDeparfnentofFi$handWildlife
111WestSteet
Essex,Vermolt 05452,
TEL:(802)8?8-1564
FAX: (802)879-3871

4pi129,2009

RE: CharlotteCo-HousingTrail
DearMr, Donovan:

r concer4srelatedto Ildiana Bat habitat.pleaso.con.tact
rere areno other known impacts to wildlife that could

However,theremay alsobe isl'e5 associated
with impactsto the depictedwel]andandits buffer,To address
th:se.concems,
pleaseconractJu.lieFoleyar (802)879_5650
or AIaneuackenbush
ar (gO2)241_376L
In
addrtron'any^ltregm
crossingswill needto be reviewedby fisheriesbiilogist Bemiepientka.He canbe
reachedat (802)879-5698.
Your effortto addressissuesrelatedto wildlife for this projectis appreciated.
Ifyou haveanyquesuons;
ploasecontactAmy Alfieri at (802) 479-4439,

BROADREACH
Planning & Design
PO Box321
Chatlotte,Vetmont 05445
802-425-5061

MEMORANDUM

Jim Donovan, FASLA' AICP
LaodscapeArchitect
jdonoran@gmavt.net
$\ry.bro^drenchpd. com

Date:

June 30,2009

Subject:

Arrny Corps of Engineer & Stateof Vermont Wetland Section Field
Wa-lk-June 19,2009

Attendees: Martha Abair, United StateArmy Corps of Engineers
AIan Quackenbush,Vermont Wetland Section
Jim Donovan, Broadreach Plannin & Design
Jim oudined the various alternate path alignments that uiere curreridy under
coflsideration:
.
r

The eastern alignment adjacent to the pines to accessthe southern fieids
and alignment following the mowed path (Alignmeflt 1), oI
The use of one of the two ring roads to link to a trail ofl the east side of the
tree row dividing the residential area to access the southern fields
(Atgnment 2 East and 2 West).

He also briefed Marty and Alan on the the current easement, the Co-Housing
owner concefirs, and comments from other State agerlciesabout the alignments.
They then walked the alignments. Mary and AIan were in agreement about the
following.
'
'

The trail is feasible as long as it reduces wedand impacts to the maximum
extent possible.
Alignment 1 would most likely not get a permit; there are other wiable
alignment options that have fewer wedand impacts.
Alignment 1 could selve as an equestrian trail as long it was only a mowed
path with flo other improvements.
The alignment closer to the middle tree row south of the ring road would be
preferrable to the western alignment that goes through the forest to miss
the two southetn most lots.
,;t;:iill:
Communities
MobilirY

ACOE/State
SiteVisitMemo
PaEe
2
June30,2009

The access to the trarl along the middle tree row south of the ngn road
should be across the planned crossing/bddge into the active pasture from
the dng road,
The path from the active pasture to rhe southern fields appeasrto be best
kept on its current alignment through the small woods, because\alternate
ali.gnments appear to have the same amount of wet-land impact; no new
wet-landimpacts would be involved.
The crossing of the small stream should be improved wrth a small bridge,
even if the rest of the uail remains a mowed path.
The alignment along the existing mowed path is preferreable to the currenr
easement alignment along the eastern property line through the wet
meadow that extends onto the Charlotte Berry Farrn properry.
The numerous small wetland crossingsin the far southern fields will need to
be carefirlly planned and consffucted as the trail is improved so that the
wetlands on eithet side of the crossingare not impacted.
Befote the path can be improved, the wetlands, at least in the area of the
crossrngswill need to be delineatedand the wetland impacts calculatedand
State and federal permits will need to be obtained.
Based on the amount of cummulanve impacts to wetlands of the improved trail, it
may be possibie to quahf' for a generalperrnit at the federal level.

Jim Donovan
From:
Sent:
to:
Subject:

Abair,MarthaA NAE|Vlartha.A.Abair@usace,
army.mill
Wednesday,
July01, 200910i01AIV
JimDonovan;
Quackenbush,
Alan
. RErCharlotte
Co-Housing
Traii

SoundsOI( to meJim.
:

.:

----OrigrnalMessage--From: Jim Donovan fma torjdonovan@gmavt.net]
Sent:Wednesday,July
01,20099:39AM
To: 'Quackenbush,
Alan'; Aban, Mattha A NAE
Cc; Jim Donovan';'DeanBloch'
Subject CharlotteCo-HousrngTrail
Matty and Alan:

-=_

Sotry thls memo took a bit longet than I antrcipated to get out, Pleaselet me know if you have any edits,
disagteementsot addition tleatyou drink should be made to the summary of the held visit to the Co-Housing site
on Friday morning, June 19, 2009, so that the memo is as accurareas possible.
Thanks for your assistance,
Jim Donovan, FASI,A
Btoadreach Planmng & Desrgn
PO Box 321
Charlotte, Vetmont 05445
802-425-5061
www.broadteachpd.com

':
Checkedby AVG - www.avg.com
Version: 8.5,375/ Virus Database:270.12.94/2208- ReleaseDate:07/01/09 05:53:00

Jim Donovan
From:
Sent:

Alan[Alan.Quackenbush@state
vt.us]
9uackenbush,
lVlonday,
July06,20094r21Plvt
'JimDonovan'

Cc:

Abair,MarthaA NAE
REiCharlotte
Co-Housing
Trail

Jrm,
Thanks. The memo is fine; no corrrments or corrections (except fot one instance of "Mary" rnstead of "Matty")

Pickypiclry,- AQ
A lan

{ )rra.L.ahf\rrch

State Wet-landsCoordinator
Section Chief
we anos lvranagement
5ecuon
Water Quality Division, DEC, ANR

802-241-3761
---Odgmal Message--From: Jim Donovan fmailto:jdonovan@gmavt.net]
Sent:lTednesday,
JuIy 01, 20099:39AM
Tor Quackenbush,
Alan; 'Abair, Matfia A NAE'
'lim
Cc
f)nnnwan"neaa !l6gh'
Subjecr:CharloneCo-Housmg Trar-l

Marty and Alan:
Sorry this rnemo took a bit Ionger than I antrcrpatedto get out. Pleaselet me know tf you have any edits,
disagteementsor addition that you *rlnk should be made to the summary of the field visit to the Co-Housing site
on Fdday motning, June 19, 2009, so that the memo is as accurateas poss.ible.
I nanKSIOt youl asslstance.
Jrm Donovan, FASI,A
Broadreach Planning & Design
PO Box 321
Charlotte, Vetmont 05445

802-425-5061
www.btoadreachod.com

Checkedbv AVG www.avs.com
Version: 8.5.386/ Virus Database:270,13,5/2220- ReleaseDatet 01/05/09 17:5400

AGENCY OF NATT'-RALRESOU.RODS
VermontDepartmentof FishandWildlife
271North Main St, Suite215
Departrnent
ofFishandWildlife
Departrnent.ofForest,
Parks
andRecreation
Dep?rtrnent
ofEnvironmentat
conservation

Rutland, VT 0570I-2423
Tel: (802) 786 -3862
FAX: (802) 786 - 3870

SlateGeologisr
' NafuralResources
Conservation
Counoil

September
8,2009
Jim Donovan
Broadreach
PlanningandDesign
POBox 321
- Charlotte,VT 05445
Subject:Co-HousingTrailsandIndianabats
DearMr. Donovan:
I am witing to acknowledge
that I havereviewedtheproposed
pedeshianpath associated
with theCoHousingtrails in Charlotte.The walking path will be locatedandmaintainedin sucha mamer asto
impactsto_state
andfederallyendangered
Indianabats.It is recommended
thattheremovalof any
'--.1niq"til?
\eador clylngtreesthatmay serveaspotentialroostinghabitatbe avoidedor, ifnecessary,felled
duringthe
- period November1 throughApril I to preventthepossibility
thatbatswill beharmed.
Thank you for your patiencein awaiting my review.

WildlifeBiologist

Jim Donovan
From:
Sent:
To:
Subject:

Burke,KevinIKevin.
Burke@state.vt.
us]
Friday,October09,20098:45AtVl
JimDonovan
RE:Chadotte
Co-Housing
Trail

H iJ i m ,
Whenlookingatjurisdictional
thresholds
for a project,youneedto lookat theentireproject.Because
the project
proposed
wlliresultin 1 acreor moreof impervious
surface,
a statestormwater
permitwouldbe reiuiredfor
discharge
priorto theconstruction
of impervious
surfaces.
lt wouldlikelymakethemostsenseto permittheentiretrajlai once,to
avoidhavingto amendthe permiteachtimea newsegmentis proposed,
butthatwouldbe up to ihe town.Thestate
stormwater
permitis something
discharge
thatis renewed
forthe lifeof the permit.The initiaiauthorization
willbe valid
for 10yearsbeforehavingto be renewed.
Construction
stormwater
permitcoverage
discharge
wouldalsobe required,
howeverthiscouldlikelybe permitted
in
segments
forwhatconstruction
proposed.
is
lt wouldlikelyqualifyas a "lowrisk"projectunderthe ionstiuctionGeneral
Permit3-9020riskevaluation.
A "lowrisk"authorization
is onlyvalidfor2 years,so t'herewouldbe no pointpermitting
moreconstruction
thatis anticipated
in thattimeperiod.Construction
permitsareessentially
stormwater
discharge
temporary,
andif construction
is completeandthesiteis stabilized
theyareeitherterminaled
or simplyleftto expiie.
Hopethishelpssome,if youhavemorequestions
letme know.
Kevin

Kevin Burke,crrsc,cmwq
EnvironmentalAnalyst
VT DEC - StormwaterProgram
ChittendenCounryDistrict Analyst
103SouthMain Street- Building 10 North
Waterbury,VT 05671-0408
802.247.1418
www.ltwateroualitv.ors

From: Jim DonovanImailto;jdonovan@gmavt.net]
Senh Thursday,October08, 2009 12:25 PM
To: Burke,Kevin
Subject: RE:CharlotteCo-Housing
Trail
I(evn:
Thanks fot yout tesponse to my initial rnqurries iast spnng concetning the Chatlotte Co-Housing Trail. I've finally
-ffotked thtough the analysrsof a pteferred algnment for the Tra:l wtth the Town and the nerghbors and it looks
like there will be about 1.5 acres of total distutbance to consfl'uct the trial and it wil] tesult in about 1 acte of new
rmpervtous surface. The Town wrll most Jrkelyconstruct the ttajl ur segments, Even though the entire trad wi.ll
trigget the need for genetal constnrction and dischatge permit, none of the segments themselveswtll be long
enough to trgger the need fot permits by tJremselves. X ould the Town need to get the permits for the entire ttail
befote it statts construction, ot should it go for them as it deve.lopseach phase? It may be sevetal years betv/een
g'otk on the various phases. Would a permit for t]le entfueproject have a deadline? If so, would it be telatively
simole to extend the oetrnits?
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Archaeological Resources Assessment for the Proposed Champlain Housing Path
Project, Charlotte, Chittenden County, Vermont

Submitted to:
Jim Donovan, FASLA
Broadreach Planning & Design
PO Box 321
Charlotte, Vermont 05445

Submitted by:
Consulting Archaeology Program
University of Vermont
111 Delehanty Hall
180 Colchester Avenue
Burlington, Vermont
05405
Report # 555
August 2009

Archaeological Resources Assessment for the Proposed Champlain Housing Path
Project, Charlotte, Chittenden County, Vermont
The Town of Charlotte proposes a pedestrian footpath that will ultimately be part
of the Lake Champlain Byway. They will work with the landscape architectural firm of
Broadreach Planning & Design to complete this project. The proposed path construction
project will enhance an existing pedestrian path between VT Rte 7 and Greenbush Road
in Charlotte, Vermont (see Figure 1). The path connects to segments of two future
recreational paths to the east and west. The western portion of the path bisects the
Champlain Co-housing subdivision, and runs parallel to the access drive to this
residential community.
The University of Vermont Consulting Archaeology Program (UVM CAP)
conducted an ARA of the proposed project as part of the Section 106 permitting process
and identified four linear areas as sensitive for precontact Native American
archaeological sites. Several documentary sources were used in compiling this report
including historic maps, aerial photographs, and published town histories. Additionally,
a search of the Vermont Archaeological Inventory (VAI), which is maintained by the
Vermont Division of Historical Preservation, was conducted to locate previously
identified precontact Native American and historic Euro-American sites within the
general vicinity of the project area.
Existing Conditions / Natural Setting
The general project area is situated on level to undulating or gently sloping
ground ranging from about 49 to 61 m (160 to 200 ft) above sea level. As a point of
comparison, the average level of Lake Champlain is 29.1 m (95.5 ft) above sea level.
The proposed path will cross two un-named drainages associated with Thorp Brook (as
represented on modern USGS maps), which drains to the southwest into Lake Champlain.
The soils within the project are derived principally from lake bottom sediments and may
include sediments that accumulated in Lake Vermont during the retreat of the last glacier,
which began about 16,000 years ago, and marine sediments left by the Champlain Sea in
the Champlain Lowland between 12,500 and 10,200 years ago. The Natural Resources
Conservation Service indicates that Vergennes clay and Covington silty clay are most
likely to be found within the current project area. These soils tend to be deep, clayey
throughout, and range from moderately to poorly drained. They are relatively fertile soils
and are particularly good for pasture and grass.
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Figure 1. Map showing the location of the proposed Champlain Housing Path, Charlotte, Chittenden County, Vermont.
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Precontact Native American
Based on information from known archaeological sites in the region, prehistoric
people likely inhabited the general area as early as 6,000 years ago. The archaeological
sites they left behind tend to be focused along major and minor streams, brooks, and
small tributaries and vary in size, artifact content, density, and function.
According to the state archaeological site inventory at least 19 precontact Native
American sites have been identified within approximately 5 km (3 mi) of the general
project area, including sites along Kimball Brook, Thorp Brook and smaller watersheds,
as well as along Town Farm Bay and Thompson’s Point. Most of these sites consist of
small scatters of lithic debris identified on the surface plowed fields and cannot be
assigned to any specific time period. Within the Kimball Brook drainage, three sites
occupy elevated terraces above the brook. VT-CH-53, located on the south side of the
brook 0.4 km (0.25 mi) west of U.S. Route 7, is dateable to the Late Archaic period on
the basis of broad blade projectile points recovered by a private collector. Other artifact
types from this site include knives, bifaces and chert and quartzite flakes. VT-CH-538,
ca. 304 m (1,000 ft) west and downstream of VT-CH-53 on the north side of Kimball
Brook, is also dateable to the Late Archaic period. An Otter Creek projectile point and
lithic debitage constituted the artifact assemblage. Close by, VT-CH-625, a site of
unknown age containing quartzite bifaces, a scraper, and 202 quartzite flakes, were
collected in a plowed field. Three sites of unknown age are reported on Thorp Brook
near its mouth with Lake Champlain. Additionally Thompson’s Point, a local source of
lithic raw material, contains numerous sites, most of which are poorly documented or
consist of small concentrations of lithic flakes.
The closest known precontact Native American site to the current project area, is
located immediately south of the Greenbush Road and Common Way intersection. This
site (VT-CH-906) was identified during archaeological testing undertaken prior to the
construction of the Charlotte Co-Housing community and it consisted of a scatter of
quartzite flakes (byproducts of stone tool manufacture) from an undetermined time
period. Another site, VT-CH-311, which also consisted of a scatter of lithic material, is
close to and may be associated with VT-CH-906. Both of these sites were located on
higher ground at moderate distances from surface water. Also, it is noted that one
quartzite flake was recovered from the Langworthy-Pease historic site (VT-CH-846),
which is located on the west side of U.S. Route 7 north of the Old Town Trail
intersection and a short distance north of an un-named drainage associated with Thorp
Brook (see Figure 2). Furthermore, one chert flake was recovered at VT-CH-849, the
Nathaniel Martin site, which is located on the west side of U.S. Route 7 just south of the
Charlotte Berry Farm driveway.
There are undoubtedly more precontact Native American sites scattered across
this general landscape. William Wallace Higbee, who lived on his family farm located
not far from the current project area on U.S Route 7 wrote in the late 19th century:
“there is no doubt the fine fishing along the lake and good trapping
grounds in the cove and along the brooks and Lewis Creek made this a favorite
camping ground for Indian tribes in an early day. There are several acres of
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meadowland along the brook on the writer’s farm, where it is no unusual thing to
plow up flint arrowheads, and it has been said the Indians had a clearing and a
cornfield at this point” (Higbee 1991:59)
Furthermore, a digital Geographic Information System (GIS) application of the
Vermont Division of Historic Preservation’s (VDHP) Environmental Predictive Model
for Locating Precontact Archaeological Sites indicated that up to six key sensitivity
factors may be found within the project area, including drainage proximity, water body
proximity, wetlands, stream-water body confluence, head-of-draw, stream-stream
confluence, and level terrain (Figure 2).
Historic Background
The town of Charlotte, located in the southwest corner of Chittenden County on
the eastern shore of Lake Champlain, was chartered by the governor of New Hampshire
in 1762 to proprietors primarily from Connecticut and New York (Child 1883:167). The
land included in the grant was level to gently rolling except for the three low hills
(Mutton Hill, Pease Mountain, and Mt. Philo) running north-south through the center of
the town. The two primary streams were and remain the LaPlatte in the northeastern
corner and Lewis Creek in the southeastern corner. These streams, along with numerous
other small watercourses (i.e. Bears Brook, Mud Hollow, Pringle Brook, Thorp Brook,
Holmes Creek), drain the land but due to the relatively flat topography, they offered few
mill sites (Child 1883:163).
The first attempt to settle Charlotte was made by a native of Germany, Derrick
Webb, ca. 1776-1777. He was driven away by the events surrounding the Revolutionary
War. In 1784, he returned to make the first permanent settlement. He was soon joined
by Elijah Woolcut, James Hill, Dr. James Towner, John Hill, Solomon Squire, Moses
Fall, Daniel Hosford and others (Rann 1886:536-537). Settlement progressed very
quickly as more families from western Massachusetts and Connecticut arrived, enticed
some of the best farmland in western Vermont and the excellent forests of hardwoods
especially valuable oak, in the western part of town and the pine and hemlock stands in
the eastern part of town (Thompson 1842:51). The town was organized in 1787 and by
1791, it had a population of 635. At the time, it was the most populous town in the north
half of the State (Rann 1886:545). Over the next ten years, the population nearly doubled
to 1,231 (Arnold 1980:18).
According to state grand lists, Charlotte quickly became and remained the most
prosperous town in the county from the early 1800s into the mid-1820s (Hemenway
1868:735). A significant factor in Charlotte’s early growth and prosperity, aside from its
rich farmland, was its location midway between Vergennes and Burlington along one of
the most important north-south transportation routes in western Vermont. The road, now
mostly followed by the U.S. Route 7 corridor, was designated as a stage or post road in
1797 by the State Legislature (Higbee 1991:141). Travelers on this road could journey
north to Burlington and then continue north towards Montreal or east to Montpelier and
the interior of the state. They could also head south to Vergennes and then continue on to
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Rutland or head west to Troy and Albany. They could also use the Charlotte ferry
operated by the McNeil family to cross the lake to New York.
However, Charlotte was always primarily an agricultural town and therefore saw
only limited village development. The population of Charlotte remained on farms and
stayed very steady throughout the nineteenth and twentieth century. Charlotte averaged a
population between 1200 and 1550 from 1800 through 1980, when suburban
development led to an increase in population (Arnold 1980:18).
Early on families such as Root (ca. 1777), Thorp (ca. 1795), Barton (1796),
Martin (ca. 1806), Pease (ca. 1809), and Higbee (or Higby ca. 1819) established
prosperous farms and/or businesses (such as tanneries, blacksmith shops, and taverns)
within this general district Charlotte along either Greenbush Road or U.S. Route 7 (Child
1883:175-177). However, there are no references within the published sources to
indicate any residential settlement within the area lying between U.S. Route 7 and
Greenbush Road. No structures are indicated as being within the proposed project area
on either the Walling or Beers maps from the mid-19th century (Figures 3 and 4).
Furthermore, no structures were indicated within the proposed project area on any of the
available USGS maps (USGS 1895, 1906, 1941, 1948, and 1956). Therefore, the land
within the current project APE was likely utilized as pasture, field, and/or woodlot
throughout the historic period.

6

Figure 2. Map showing a possible alignment of the proposed Champlain Housing Path in
relation to archaeological sensitivity factors, Charlotte, Chittenden County, Vermont.
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Figure 3. Detail of H.F. Walling’s Map of Chittenden County, Vermont (1857) with the
general project area projected on to it. U.S. Route 7 was opened in prior to 1797 and
Greenbush Road was opened in 1802 (Higbee 1991:141).
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Figure 4. Detail of F.W. Beers’ Atlas of Chittenden County, Vermont (1869) with the
general project area projected on to it.
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Field Inspection
A field inspection of the proposed pedestrian path was conducted to identify
specific locations within the current project’s APE that have a significant potential for
containing precontact Native American sites (Figure 5). The Vermont Division of
Historic Preservation’s predictive model of archaeological sensitivity was used as a guide
for the field inspection, but is not a suitable substitute for the field inspection. A field
inspection provides greater detail on an area’s archaeological sensitivity, since many
small landforms and other environmental details may be missed by the predictive model.
Therefore, archaeologically sensitive areas may be identified during the field inspection
that were not identified as such by the predictive model. As a result, the portion of the
proposed path extending eastwards from Greenbush Road (along Common Way) and
through the existing housing development is not considered archaeologically sensitive
due to ground disturbances associated with road construction. However, after the path
turns south and then southeast and crosses to the east side of an un-named drainage
associated with Thorp Brook, the area paralleling the upper reaches of the un-named
drainage (seen on cover) should be considered for limited Phase I testing because of its
proximity to the drainage and relative high elevation. This sensitive area can be avoided
however, by placing the alignment of the proposed path 20 m (65 ft) to the east. Further
to the south, as the path swings eastwards, the area near the heads of the larger draws
should also be considered for limited Phase I testing (Figure 6). The area around the manmade/enhanced pond towards the eastern end of the project area has been heavily
disturbed and is not considered to be archaeologically sensitive (Figure 7). To the east
the area situated on the sloping ground approaching U.S. Route 7, which lies just north of
another drainage associated with Thorp Brook, could be considered for limited Phase I
testing. However, portions of the easternmost section of this area may have been
previously archaeologically tested for an unrelated project (see Appendix I). Depending
on the exact location of the proposed path, some areas may have already been
archaeologically tested, and therefore portions of the eastern-most section would not
require additional archaeological testing. The need for testing in this area will be
determined in the field once the exact path alignment is determined.
Soil probes taken in the areas of the current project’s APE considered to be
potentially sensitive indicated that the soil profiles are likely to consist of a dark grayish
brown or dark brown plowzone (Ap) above a grayish brown subsoil (a weak B or BC).
Since the land has remained fairly stable for the past 11,000 years (without significant
sediment deposition), deep subsurface testing for prehistoric sites will not be required.
Artifacts, if present, in this environment can be expected to be located between the
surface and 50 cm (20 in) below the existing ground surface. Archaeological studies of
agricultural plow zones have determined that plowing is not considered a deleterious
disturbance to archaeological sites, since site artifacts are not destroyed or moved very far
from their point of origin as a result of plowing. In fact, surface plowing usually churns
up artifacts in one location creating surface artifact concentrations, facilitating site
identification during surface survey of recently plowed fields.
No potentially significant Euro-American historic resources were expected within
the APE of the proposed path and aside from a stone dump and a stone field boundary /
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fence no structural remains (i.e. a cellar hole or well) were observed within the proposed
corridor of the path.
Conclusions and Recommendations
The Town of Charlotte proposes the Champlain Housing Path Project, Charlotte,
Chittenden County, Vermont. The proposed path construction project will enhance an
existing pedestrian path between VT Rte 7 and Greenbush Road in Charlotte, Vermont.
The path connects to segments of two future recreational paths to the east and west. As
part of the Section 106 permit review, the UVMCAP conducted a field inspection and
background research and identified four general areas as archaeologically sensitive. The
easternmost sensitive area may be smaller than originally identified, since portions of the
area may have already been tested archaeologically for an unrelated project. Therefore,
based on the final path alignment, some portion of the easternmost area may not require
archaeological testing. Avoidance of archaeological sensitivity may be difficult, if the
proposed path intends to cross the tributaries of Thorp Brook. While the currently
identified archaeologically sensitive areas could be avoided by off-setting the proposed
alignment by 20 m, new sensitive areas associated with the brook crossings would be
disturbed. As a result, a Phase I site identification survey is recommended for each area
to determine the presence or absence of precontact Native American and historic
Euroamerican archaeological sites.

Charles Knight, Ph.D.
Assistant Director
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Figure 5. Map showing the location of the archaeologically sensitive areas of the proposed Champlain Housing Path in Charlotte,
Chittenden County, Vermont.
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Figure 6. Example of an archaeologically sensitive head of a draw along the proposed
path, looking southwest. Image taken from the proposed path.

Figure 7. View of the area near the man made / enhanced pond along Thorp Brook in the
eastern portion of the project area, looking southeast along the proposed path. This area
is not considered archaeologically sensitive.
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Appendix I
This area was previously tested as part of the archaeological investigations for
VTAOT project Charlotte FEGC 019-4(20) as Area D (Stations 93+00-94+00).
Area D was located west of U.S. Route 7 between Sta. 93+00-94+00, on a
roughly 10 m (32 ft) high terrace edge, above and south of a small westward flowing
tributary /drainage of Thorp Brook (see Figure A-1). Area D encompasses 0.08 hectare
(0.19 acre). The terrace top is generally level and the slope down to the drainage is at
first is slight and then becomes steep. Tall grass/hay and several pine trees make up the
vegetation in the area.
Two transects containing 12 test pits were placed parallel to the drainage along
the terrace edge. Four additional test pits spaced at 4 m (13 ft) intervals were excavated
around TR1, TP3 after four pieces of possible fire-cracked rock and one questionable
chert debitage fragment were recovered from the plowzone in that test pit (see Figure A2). These possible artifacts were later determined not to be cultural. The stratigraphy in
Area D was characterized by a 13-25 cm (5-10 in) thick very dark grayish brown clayey
loam plowzone, with a compact brown to dark olive brown clay to clayey loam beneath.
After analysis, no precontact Native American or historic period sites were identified in
Area D.
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Figure A-1. General project area for the Charlotte FEGC 019-4(20) project.
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Figure A-2. Plan of Phase I archaeological testing in Areas A, B, C, D, E, and F in the northern section of the project Charlotte FEGC
019-4(20).
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.
The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.
Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the

5

Custom Soil Resource Report
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soillandscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend
Chittenden County, Vermont (VT007)
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

GeB

Georgia stony loam, 3 to 8 percent slopes

0.0

0.0%

Lk

Livingston silty clay, occasionally flooded

1.9

4.9%

SuB

Stockbridge and Nellis stony loams, 3 to 8 percent
slopes

1.8

4.8%

VeB

Vergennes clay, 2 to 6 percent slopes

24.0

62.2%

VeC

Vergennes clay, 6 to 12 percent slopes

2.4

6.2%

VeD

Vergennes clay, 12 to 25 percent slopes

1.4

3.7%

VeE

Vergennes clay, 25 to 60 percent slopes

7.0

18.1%

38.5

100.0%

Totals for Area of Interest

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. AlphaBeta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Chittenden County, Vermont
GeB—Georgia stony loam, 3 to 8 percent slopes
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
Map Unit Composition
Georgia and similar soils: 85 percent
Minor components: 15 percent
Description of Georgia
Setting
Landform: Hills, knolls
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy till
Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Available water capacity: Moderate (about 8.6 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 8 inches: Loam
8 to 26 inches: Loam
26 to 65 inches: Loam
Minor Components
Massena
Percent of map unit: 5 percent
Nellis
Percent of map unit: 5 percent
Stockbridge
Percent of map unit: 5 percent
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Lk—Livingston silty clay, occasionally flooded
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
Map Unit Composition
Livingston and similar soils: 85 percent
Minor components: 15 percent
Description of Livingston
Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Concave
Parent material: Clayey glaciolacustrine deposits
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water capacity: Moderate (about 6.6 inches)
Interpretive groups
Land capability (nonirrigated): 5w
Typical profile
0 to 9 inches: Silty clay
9 to 27 inches: Clay
27 to 65 inches: Clay
Minor Components
Vergennes
Percent of map unit: 8 percent
Whately
Percent of map unit: 7 percent
Landform: Depressions
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SuB—Stockbridge and Nellis stony loams, 3 to 8 percent slopes
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
Map Unit Composition
Nellis and similar soils: 43 percent
Stockbridge and similar soils: 43 percent
Minor components: 14 percent
Description of Stockbridge
Setting
Landform: Hills
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Side slope, interfluve
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy till
Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Available water capacity: Moderate (about 8.3 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 9 inches: Loam
9 to 17 inches: Loam
17 to 30 inches: Fine sandy loam
30 to 65 inches: Gravelly loam
Description of Nellis
Setting
Landform: Hills
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve, side slope

14

Custom Soil Resource Report
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy till
Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Available water capacity: Moderate (about 8.3 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 9 inches: Loam
9 to 14 inches: Silt loam
14 to 21 inches: Silt loam
21 to 65 inches: Channery loam
Minor Components
Georgia
Percent of map unit: 5 percent
Massena
Percent of map unit: 5 percent
Palatine
Percent of map unit: 4 percent

VeB—Vergennes clay, 2 to 6 percent slopes
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
Map Unit Composition
Vergennes and similar soils: 85 percent
Minor components: 15 percent
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Description of Vergennes
Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey glaciolacustrine deposits
Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 6 inches: Clay
6 to 14 inches: Clay
14 to 25 inches: Clay
25 to 65 inches: Clay
Minor Components
Covington
Percent of map unit: 5 percent
Landform: Depressions
Kingsbury
Percent of map unit: 5 percent
Vergennes, moderately shallow variant
Percent of map unit: 5 percent

VeC—Vergennes clay, 6 to 12 percent slopes
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
Map Unit Composition
Vergennes and similar soils: 85 percent
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Minor components: 15 percent
Description of Vergennes
Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear, concave
Parent material: Clayey glaciolacustrine deposits
Properties and qualities
Slope: 6 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)
Interpretive groups
Land capability (nonirrigated): 3e
Typical profile
0 to 6 inches: Clay
6 to 14 inches: Clay
14 to 25 inches: Clay
25 to 65 inches: Clay
Minor Components
Covington
Percent of map unit: 5 percent
Landform: Drainageways
Kingsbury
Percent of map unit: 5 percent
Vergennes, moderately shallow variant
Percent of map unit: 5 percent

VeD—Vergennes clay, 12 to 25 percent slopes
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
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Map Unit Composition
Vergennes and similar soils: 90 percent
Minor components: 10 percent
Description of Vergennes
Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Clayey glaciolacustrine deposits
Properties and qualities
Slope: 12 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 6 inches: Clay
6 to 14 inches: Clay
14 to 25 inches: Clay
25 to 65 inches: Clay
Minor Components
Kingsbury
Percent of map unit: 5 percent
Vergennes, moderately shallow variant
Percent of map unit: 5 percent

VeE—Vergennes clay, 25 to 60 percent slopes
Map Unit Setting
Elevation: 90 to 600 feet
Mean annual precipitation: 30 to 36 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 120 to 180 days
Map Unit Composition
Vergennes and similar soils: 90 percent
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Minor components: 10 percent
Description of Vergennes
Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Clayey glaciolacustrine deposits
Properties and qualities
Slope: 25 to 60 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 6 inches: Clay
6 to 14 inches: Clay
14 to 25 inches: Clay
25 to 65 inches: Clay
Minor Components
Kingsbury
Percent of map unit: 5 percent
Vergennes, moderately shallow variant
Percent of map unit: 5 percent
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Soil Information for All Uses
Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Building Site Development
Building site development interpretations are designed to be used as tools for
evaluating soil suitability and identifying soil limitations for various construction
purposes. As part of the interpretation process, the rating applies to each soil in its
described condition and does not consider present land use. Example interpretations
can include corrosion of concrete and steel, shallow excavations, dwellings with and
without basements, small commercial buildings, local roads and streets, and lawns
and landscaping.

Local Roads and Streets
Local roads and streets have an all-weather surface and carry automobile and light
truck traffic all year. They have a subgrade of cut or fill soil material; a base of gravel,
crushed rock, or soil material stabilized by lime or cement; and a surface of flexible
material (asphalt), rigid material (concrete), or gravel with a binder. The ratings are
based on the soil properties that affect the ease of excavation and grading and the
traffic-supporting capacity. The properties that affect the ease of excavation and
grading are depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, depth to a water table, ponding, flooding, the amount of large stones, and slope.
The properties that affect the traffic-supporting capacity are soil strength (as inferred
from the AASHTO group index number), subsidence, linear extensibility (shrink-swell
potential), the potential for frost action, depth to a water table, and ponding.
The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use. "Not
limited" indicates that the soil has features that are very favorable for the specified
use. Good performance and very low maintenance can be expected. "Somewhat
limited" indicates that the soil has features that are moderately favorable for the
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specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
"Very limited" indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.
Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the use (1.00) and
the point at which the soil feature is not a limitation (0.00).
The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.
Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND
Area of Interest (AOI)

MAP INFORMATION
Map Scale: 1:4,810 if printed on A size (8.5" × 11") sheet.

Area of Interest (AOI)

The soil surveys that comprise your AOI were mapped at 1:15,840.

Soils
Soil Map Units
Soil Ratings

Please rely on the bar scale on each map sheet for accurate map
measurements.

Very limited
Somewhat limited
Not limited
Not rated or not available
Political Features

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 18N NAD83
This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Cities
Water Features
Oceans
Streams and Canals
Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads

Soil Survey Area: Chittenden County, Vermont
Survey Area Data: Version 15, Jan 19, 2010
Date(s) aerial images were photographed:

8/19/2003

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report

Tables—Local Roads and Streets
Local Roads and Streets— Summary by Map Unit — Chittenden County, Vermont
Map unit
symbol
GeB

Lk

Map unit name

Rating

Georgia stony loam, 3 to 8 Somewhat
percent slopes
limited

Livingston silty clay,
occasionally flooded

Very limited

Component name
(percent)
Georgia (85%)

Rating reasons
(numeric values)

Acres in
AOI

Percent of
AOI

Frost action (0.50)

0.0

0.0%

1.9

4.9%

1.8

4.8%

Depth to saturated
zone (0.03)
Nellis (5%)

Frost action (0.50)

Stockbridge (5%)

Frost action (0.50)

Livingston (85%)

Depth to saturated
zone (1.00)
Frost action (1.00)
Flooding (1.00)
Low strength (1.00)
Shrink-swell (0.50)

Vergennes (8%)

Low strength (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to saturated
zone (0.19)

Whately (7%)

Depth to saturated
zone (1.00)
Frost action (1.00)
Low strength (1.00)
Shrink-swell (0.50)

SuB

Stockbridge and Nellis
stony loams, 3 to 8
percent slopes

Somewhat
limited

Stockbridge (43%)

Frost action (0.50)

Nellis (43%)

Frost action (0.50)

Georgia (5%)

Frost action (0.50)
Depth to saturated
zone (0.03)

Palatine (4%)
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Local Roads and Streets— Summary by Map Unit — Chittenden County, Vermont
Map unit
symbol
VeB

Map unit name
Vergennes clay, 2 to 6
percent slopes

Rating
Very limited

Component name
(percent)
Vergennes (85%)

Rating reasons
(numeric values)

Acres in
AOI

Low strength (1.00)

24.0

Shrink-swell (0.50)
Frost action (0.50)
Depth to saturated
zone (0.19)
Covington (5%)

Depth to saturated
zone (1.00)
Low strength (1.00)
Shrink-swell (1.00)
Frost action (0.50)

Kingsbury (5%)

Depth to saturated
zone (1.00)
Frost action (1.00)
Low strength (1.00)
Shrink-swell (1.00)

Vergennes, moderately
shallow variant (5%)

Low strength (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to hard
bedrock (0.42)
Depth to saturated
zone (0.19)
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Percent of
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Local Roads and Streets— Summary by Map Unit — Chittenden County, Vermont
Map unit
symbol
VeC

Map unit name
Vergennes clay, 6 to 12
percent slopes

Rating
Very limited

Component name
(percent)
Vergennes (85%)

Rating reasons
(numeric values)

Acres in
AOI

Percent of
AOI

Low strength (1.00)

2.4

6.2%

1.4

3.7%

Shrink-swell (0.50)
Frost action (0.50)
Depth to saturated
zone (0.19)
Slope (0.04)
Covington (5%)

Depth to saturated
zone (1.00)
Low strength (1.00)
Shrink-swell (1.00)
Frost action (0.50)

Kingsbury (5%)

Depth to saturated
zone (1.00)
Frost action (1.00)
Low strength (1.00)
Shrink-swell (1.00)

Vergennes, moderately
shallow variant (5%)

Low strength (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to hard
bedrock (0.42)
Depth to saturated
zone (0.19)

VeD

Vergennes clay, 12 to 25
percent slopes

Very limited

Vergennes (90%)

Low strength (1.00)
Too steep (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to saturated
zone (0.19)

Kingsbury (5%)

Depth to saturated
zone (1.00)
Frost action (1.00)
Low strength (1.00)
Shrink-swell (1.00)

Vergennes, moderately
shallow variant (5%)

Low strength (1.00)
Too steep (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to hard
bedrock (0.42)
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Local Roads and Streets— Summary by Map Unit — Chittenden County, Vermont
Map unit
symbol
VeE

Map unit name

Rating

Vergennes clay, 25 to 60
percent slopes

Very limited

Component name
(percent)

Rating reasons
(numeric values)

Vergennes (90%)

Too steep (1.00)

Acres in
AOI

Percent of
AOI

7.0

18.1%

38.5

100.0%

Low strength (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to saturated
zone (0.19)
Kingsbury (5%)

Depth to saturated
zone (1.00)
Frost action (1.00)
Low strength (1.00)
Shrink-swell (1.00)

Vergennes, moderately
shallow variant (5%)

Too steep (1.00)
Low strength (1.00)
Shrink-swell (0.50)
Frost action (0.50)
Depth to hard
bedrock (0.42)

Totals for Area of Interest
Local Roads and Streets— Summary by Rating Value
Rating

Acres in AOI

Very limited
Somewhat limited
Totals for Area of Interest

Percent of AOI
36.6

95.2%

1.9

4.8%

38.5

100.0%

Rating Options—Local Roads and Streets
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Land Classifications
Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.
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Hydric Rating by Map Unit
This rating indicates the proportion of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is designated as "all hydric," "partially hydric," "not hydric,"
or "unknown hydric," depending on the rating of its respective components.
"All hydric" means that all components listed for a given map unit are rated as being
hydric, while "not hydric" means that all components are rated as not hydric. "Partially
hydric" means that at least one component of the map unit is rated as hydric, and at
least one component is rated as not hydric. "Unknown hydric" indicates that at least
one component is not rated so a definitive rating for the map unit cannot be made.
Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.
The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).
If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).
References:
Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.
Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.
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Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.
Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.
Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND
Area of Interest (AOI)

MAP INFORMATION
Map Scale: 1:4,810 if printed on A size (8.5" × 11") sheet.

Area of Interest (AOI)

The soil surveys that comprise your AOI were mapped at 1:15,840.

Soils
Soil Map Units
Soil Ratings

Please rely on the bar scale on each map sheet for accurate map
measurements.

All Hydric
Partially Hydric
Not Hydric
Unknown Hydric
Not rated or not available
Political Features
Cities

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 18N NAD83
This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.
Soil Survey Area: Chittenden County, Vermont
Survey Area Data: Version 15, Jan 19, 2010

Water Features
Oceans
Streams and Canals
Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads

Date(s) aerial images were photographed:

8/19/2003

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit
Hydric Rating by Map Unit— Summary by Map Unit — Chittenden County, Vermont
Map unit symbol

Map unit name

GeB

Georgia stony loam, 3 to 8 percent
slopes

Lk

Rating
Not Hydric

Acres in AOI

Percent of AOI

0.0

0.0%

Livingston silty clay, occasionally flooded Partially Hydric

1.9

4.9%

SuB

Stockbridge and Nellis stony loams, 3 to Not Hydric
8 percent slopes

1.8

4.8%

VeB

Vergennes clay, 2 to 6 percent slopes

Partially Hydric

24.0

62.2%

VeC

Vergennes clay, 6 to 12 percent slopes

Partially Hydric

2.4

6.2%

VeD

Vergennes clay, 12 to 25 percent slopes Not Hydric

1.4

3.7%

VeE

Vergennes clay, 25 to 60 percent slopes Not Hydric

7.0

18.1%

38.5

100.0%

Totals for Area of Interest

Rating Options—Hydric Rating by Map Unit
Aggregation Method: Absence/Presence
Tie-break Rule: Lower

Farmland Classification
Farmland classification identifies map units as prime farmland, farmland of statewide
importance, farmland of local importance, or unique farmland. It identifies the location
and extent of the soils that are best suited to food, feed, fiber, forage, and oilseed
crops. NRCS policy and procedures on prime and unique farmlands are published in
the "Federal Register," Vol. 43, No. 21, January 31, 1978.
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Map—Farmland Classification
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils

Prime farmland if
subsoiled, completely
removing the root
inhibiting soil layer

Not prime farmland

Prime farmland if irrigated
and the product of I (soil
erodibility) x C (climate
factor) does not exceed 60

All areas are prime
farmland

Prime farmland if irrigated
and reclaimed of excess
salts and sodium

Soil Map Units
Soil Ratings

Prime farmland if drained
Prime farmland if
protected from flooding or
not frequently flooded
during the growing season
Prime farmland if irrigated
Prime farmland if drained
and either protected from
flooding or not frequently
flooded during the growing
season

Farmland of statewide
importance
Farmland of local
importance
Farmland of unique
importance
Not rated or not available

MAP INFORMATION
US Routes
Major Roads
Local Roads

Map Scale: 1:4,810 if printed on A size (8.5" × 11") sheet.
The soil surveys that comprise your AOI were mapped at
1:15,840.
Please rely on the bar scale on each map sheet for accurate map
measurements.
Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 18N NAD83
This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.
Soil Survey Area: Chittenden County, Vermont
Survey Area Data: Version 15, Jan 19, 2010

Political Features
Cities
Water Features

Prime farmland if irrigated
and drained

Oceans

Prime farmland if irrigated
and either protected from
flooding or not frequently
flooded during the growing
season

Streams and Canals
Transportation
Rails
Interstate Highways

Date(s) aerial images were photographed:

8/19/2003

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Farmland Classification
Farmland Classification— Summary by Map Unit — Chittenden County, Vermont
Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

GeB

Georgia stony loam, 3 to 8 percent
slopes

All areas are prime farmland

0.0

0.0%

Lk

Livingston silty clay, occasionally
flooded

Not prime farmland

1.9

4.9%

SuB

Stockbridge and Nellis stony loams, 3 to All areas are prime farmland
8 percent slopes

1.8

4.8%

VeB

Vergennes clay, 2 to 6 percent slopes

Farmland of statewide
importance

24.0

62.2%

VeC

Vergennes clay, 6 to 12 percent slopes Farmland of statewide
importance

2.4

6.2%

VeD

Vergennes clay, 12 to 25 percent slopes Not prime farmland

1.4

3.7%

VeE

Vergennes clay, 25 to 60 percent slopes Not prime farmland

7.0

18.1%

38.5

100.0%

Totals for Area of Interest

Rating Options—Farmland Classification
Aggregation Method: No Aggregation Necessary
Tie-break Rule: Lower

Land Management
Land management interpretations are tools designed to guide the user in evaluating
existing conditions in planning and predicting the soil response to various land
management practices, for a variety of land uses, including cropland, forestland,
hayland, pastureland, horticulture, and rangeland. Example interpretations include
suitability for a variety of irrigation practices, log landings, haul roads and major skid
trails, equipment operability, site preparation, suitability for hand and mechanical
planting, potential erosion hazard associated with various practices, and ratings for
fencing and waterline installation.

Erosion Hazard (Off-Road, Off-Trail)
The ratings in this interpretation indicate the hazard of soil loss from off-road and offtrail areas after disturbance activities that expose the soil surface. The ratings are
based on slope and soil erosion factor K. The soil loss is caused by sheet or rill erosion
in off-road or off-trail areas where 50 to 75 percent of the surface has been exposed
by logging, grazing, mining, or other kinds of disturbance.
The ratings are both verbal and numerical. The hazard is described as "slight,"
"moderate," "severe," or "very severe." A rating of "slight" indicates that erosion is
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unlikely under ordinary climatic conditions; "moderate" indicates that some erosion is
likely and that erosion-control measures may be needed; "severe" indicates that
erosion is very likely and that erosion-control measures, including revegetation of bare
areas, are advised; and "very severe" indicates that significant erosion is expected,
loss of soil productivity and off-site damage are likely, and erosion-control measures
are costly and generally impractical.
Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the specified aspect
of forestland management (1.00) and the point at which the soil feature is not a
limitation (0.00).
The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.
Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP LEGEND
Area of Interest (AOI)

MAP INFORMATION
Map Scale: 1:4,810 if printed on A size (8.5" × 11") sheet.

Area of Interest (AOI)

The soil surveys that comprise your AOI were mapped at 1:15,840.

Soils
Soil Map Units
Soil Ratings

Please rely on the bar scale on each map sheet for accurate map
measurements.

Very severe
Severe
Moderate
Slight
Not rated or not available
Political Features
Cities

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 18N NAD83
This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.
Soil Survey Area: Chittenden County, Vermont
Survey Area Data: Version 15, Jan 19, 2010

Water Features
Oceans
Streams and Canals
Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads

Date(s) aerial images were photographed:

8/19/2003

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Erosion Hazard (Off-Road, Off-Trail)
Erosion Hazard (Off-Road, Off-Trail)— Summary by Map Unit — Chittenden County, Vermont
Map unit
symbol
GeB

Map unit name

Rating

Georgia stony loam, 3
to 8 percent slopes

Slight

Component name
(percent)

Rating reasons (numeric
values)

Georgia (85%)

Acres in
AOI

Percent of
AOI

0.0

0.0%

1.9

4.9%

1.8

4.8%

24.0

62.2%

2.4

6.2%

1.4

3.7%

7.0

18.1%

38.5

100.0%

Massena (5%)
Nellis (5%)
Stockbridge (5%)

Lk

Livingston silty clay,
Slight
occasionally flooded

Livingston (85%)
Vergennes (8%)
Whately (7%)

SuB

Stockbridge and Nellis Slight
stony loams, 3 to 8
percent slopes

Stockbridge (43%)
Nellis (43%)
Georgia (5%)
Massena (5%)
Palatine (4%)

VeB

Vergennes clay, 2 to 6 Slight
percent slopes

Vergennes (85%)
Covington (5%)
Kingsbury (5%)
Vergennes,
moderately
shallow variant
(5%)

VeC

Vergennes clay, 6 to 12 Slight
percent slopes

Vergennes (85%)
Covington (5%)
Kingsbury (5%)
Vergennes,
moderately
shallow variant
(5%)

VeD

VeE

Vergennes clay, 12 to
25 percent slopes

Moderate

Vergennes clay, 25 to
60 percent slopes

Very severe

Vergennes (90%)

Slope/erodibility (0.50)

Vergennes,
moderately
shallow variant
(5%)

Slope/erodibility (0.50)

Vergennes (90%)

Slope/erodibility (0.95)

Vergennes,
moderately
shallow variant
(5%)

Slope/erodibility (0.95)

Totals for Area of Interest
Erosion Hazard (Off-Road, Off-Trail)— Summary by Rating Value
Rating

Acres in AOI

Slight

Percent of AOI
30.1

39
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Erosion Hazard (Off-Road, Off-Trail)— Summary by Rating Value
Rating

Acres in AOI

Percent of AOI

Very severe

7.0

18.1%

Moderate

1.4

3.7%

38.5

100.0%

Totals for Area of Interest

Rating Options—Erosion Hazard (Off-Road, Off-Trail)
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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