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chapter one: project overview
1.1. Purpose
The Northwest Vermont Project, which began in 2003 and ended in
2007, was a collaborative effort to study growth and development
in northwestern Vermont as it related to the region’s transportation
infrastructure. The goals of the project were:
™ To project future growth at the local level using state-of-the-

art growth modeling tools;

™ To assess the ability of municipalities to manage growth now

and in the future;

™ To develop model tools and strategies to be used by munici-

palities to plan for future growth in a manner that reflects
local land use and transportation goals.

Eight planning tools were developed to assist municipalities in their
planning and growth management efforts, which are included as appendices to this report. All project materials are available online at
http://www.transportation-landuse.org.

1.2. Participants
FIGURE 1

participating rpcs
nrpc

lcrpc
ccrpc
cvrpc

The Northwest Vermont Project was funded by the Federal Highway
Administration (FHWA) through the Vermont Agency of Transportation (VTrans), which then partnered with the five Regional Planning Commissions (RPCs) located in northwestern Vermont – Chittenden County Regional Planning Commission (CCRPC), Addison
County Regional Planning Commission (ACRPC), Central Vermont Regional Planning Commission (CVRPC), Lamoille County
Planning Commission (LCPC) and Northwest Regional Planning
Commission (NRPC).

1.3. Existing Conditions

acrpc

Northwest Vermont includes the state’s largest employment center,
Chittenden County. With a labor force of approximately 88,000
workers and 95,000 jobs in 2005, Chittenden County in the center
of northwest Vermont is home to roughly one-fourth of Vermont’s
population and about one-third of the state’s jobs (vtdol). Chittenden County has been importing workers from surrounding counties
for decades, but as Figure 2 indicates, the geographic area from which
workers commute into the county continues to expand further into
Addison, Washington, Lamoille, Franklin and Grand Isle counties.

1.4. Project Description
Each RPC carried out the Northwest Vermont Project differently in
their respective regions.
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A. Chittenden County

The Chittenden County Regional Planning Commission (CCRPC)
examined the U.S. Route 7 and Vermont Route 116 highway corridors. Phase I of CCRPC’s project consisted of growth forecasting
and analysis for which CCRPC employed the CCMPO’s Land Use
Allocation Model (LUAM). In Phase II, CCRPC identified access
management as the appropriate smart growth tool needed to respond
to anticipated development along the highway corridors.

FIGURE 2
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B. Addison County

The Addison County Regional Planning Commission (ACRPC)
worked with municipalities along U.S. Route 7, Vermont Route
116 and the town roads of Silver Street, Monkton Road and Burpee Road. In addition to conducting a build-out analysis, ACRPC
undertook a visual evaluation of the corridors that identified scenic
resources and evaluated safety issues. ACRPC also recommended
specific access management guidelines and policies to municipalities
along the corridor.

Source: 1990 Census

C. Franklin and Grand Isle Counties
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The Northwest Regional Planning Commission (NRPC) worked
with five towns in their region that bordered Chittenden County or
the I-89 corridor. For Phase I, NRPC completed growth projections,
development constraint analyses and build-out analyses. During
Phase II of the project, each community’s capacity to manage growth
and identified future growth management needs was evaluated in
consideration of the growth projections and potential land use patterns developed in Phase I.
D. Washington County

During Phase I, Central Vermont Regional Planning Commission
(CVRPC) prepared a development potential analysis and a buildout analysis for each community. CVRPC then prepared written reports to provide an overview of growth and development issues and
presented the results to each municipality.

Source: 2000 Census

E. Lamoille County

The Lamoille County Planning Commission (LCPC) presented a
road standards ordinance to all towns in their region and worked
with those interested in tailoring the regulations to meet local concerns. LCPC also assisted the Town of Cambridge with preparation
of a cost of community services study and development of its first set
of land use regulations.
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chapter two: actions and outcomes
2.1. Chittenden County

FIGURE 3

chittenden county
study area

The Chittenden County Regional Planning Commission (CCRPC)
worked in close cooperation with the Chittenden County Metropolitan Planning Organization (CCMPO) and formed a Corridor
Advisory Committee (CAC) to study the U.S. Route 7 and Vermont
Route 116 highway corridors. The CAC consisted of municipal
representatives from the communities along those corridors – Burlington, South Burlington, Shelburne and Charlotte along Route 7,
and South Burlington, Shelburne, St. George and Hinesburg along
Route 116.
Phase I of CCRPC’s project consisted of growth forecasting and analysis for which CCRPC employed the CCMPO’s Land Use Allocation Model (LUAM). The model illustrated the relationship between
land development patterns and improvements to transportation infrastructure. In Phase II, the CAC identified access management as
the appropriate smart growth tool needed to respond to anticipated
development along the highway corridors.

burlington

south burlington
shelburne st. george

A. Land Use Allocation Model

hinesburg

Chittenden County RPC developed two land use allocation model
(LUAM) scenarios to examine land-use activity and transportation
functionality under current and alternative policies. The LUAM is
a component of the Chittenden County Travel Demand Model,
which allocates future households and jobs based on land-use and
transportation policies to Traffic Analysis Zones (TAZs). The model
divides Chittenden County into 335 TAZs. Only those TAZs within
the study area were assessed. Two scenarios were developed:

charlotte

89

™ Current Land-Use Policy Scenario

burlington

™ Alternative Land-Use Scenario

south burlington

The Current Land-Use Policy Scenario simulated the land use pattern and transportation functionality of Route 7 and Route 116 after
25 years of anticipated household and employment growth in conformance with current municipal policies and land use regulations.
The model assumed completion of the Shelburne Road (Route 7)
widening project and the construction of a new I-89 interchange
with Route 116.

189

shelburne

st. george

hinesburg
7

charlotte

The Alternative Land-Use Policy Scenario was a model of the land
use pattern and transportation functionality of the same corridors,
with the same assumptions about highway improvements and total employment and household growth. In this scenario, however,
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development was located based
on proximity to existing development rather than current
municipal policies and land use
regulations.
In both scenarios, increased
household and employment
growth over a 30-year period
resulted in increased traffic volumes on the Route 7 and Route
116 corridors. The model predicted that most of Route 116
north of Hinesburg village
center would have very low or
low transportation functionality resulting in congestion due
to traffic volumes that would
exceed the design capacity of
the road under either growth
scenario. Most of Route 7, however, would have a high transportation functionality.

FIGURE 4

land use allocation model results
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There was little difference in
the transportation functionality
along the total length of Route
116 between the two scenarios.
Although there was a decrease
in land-use activity along Route
116 from the current policy to
the alternative policy scenario,
MAP 2c: Current Land Use Policy Scenario, Future Transportation Functionality
Maximum Volume\Capacity
there were still high levels of
traffic on the highway. The decrease in land-use activity meant
there would still be a need for
people to travel to more developed areas for shopping, services and
employment.
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The transportation functionality of Route 7 improved from the current policy scenario to the alternative policy scenario. There was increased land-use activity in the Burlington area and in other areas
in close proximity to existing development along Route 7 in the alternative policy scenario. This brought more households closer to
employment, services and shopping and reduced traffic flows on the
highway.
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The lack of a significant difference in outcomes between the two
scenarios suggested that the policies compared may not have been
effective at reducing traffic flows. Use of the LUAM has shown that
increased land-use growth results in increased transportation pressure on these two corridors. Additionally, land use policies applied
by Chittenden County municipalities may not address commuting
patterns from outside the county. (See Appendix A: Build-Out Analysis).
B. Access Management

FIGURE 5

access management presentation

South Burlington
City has incorporated allowable designs
for setbacks along Hinesburg Road in the
update of Southeast Quadrant
Comprehensive Plan. These are intended
to provide subdivision layouts and
treatments for new development along
Hinesburg Road, while minimizing or
eliminating new curb cuts.

The Corridor Advisory Committee determined that access management was the most appropriate tool for addressing the impacts of growth on the functionality of
the Route 7 and Route 116 corridors in the study area.
Appropriate access management techniques can be applied in both urban and rural settings along the corridors.
Access management can be used to preserve the corridors as major arterials through areas where the land use
is less intense and to encourage slower travel in locations
that have a higher development density. Access management is a process that provides or manages access to land
development, while simultaneously preserving the flow
of traffic on the surrounding system in terms of safety,
capacity and speed.

In order to preserve the functionality of the corridors, CCRPC determined that the following access management strategies would
have the highest priority:
™ Limit direct access to major roadways.
™ Preserve the functional area of intersections and interchanges.
™ Limit the number of conflict points.
™ Provide a supporting street and circulation system.

CCRPC reviewed the land use regulations of the municipalities
along the Route 7 and Route 116 corridors in order to determine if
they were implementing the selected access management strategies.
While all the communities implemented at least one of the strategies,
Burlington was the only municipality that addressed all four.
The Vermont Agency of Transportation (VTrans), in conjunction
with the Regional Planning Commissions, previously completed an
Access Management Study for all state highways. The result was six
classifications based on highway functional class, speed limit, annual
Transportation
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average daily traffic and land use characteristics.
™ Category 1 highways have the capacity for high speed and

FIGURE 6

vtrans access managment
categories

high volume traffic movements over long distances in an efficient and safe manner, including interstate, interregional,
inter-city, and, in larger urban areas, intra-city travel.

™ Category 2 highways have the capacity for high speed and

high volume traffic movements in an efficient and safe manner, providing for interstate, inter-regional, and inter-city,
travel needs and some intra-city travel needs.

™ Category 3 highways have the capacity for medium to high

speeds or medium to high volume traffic movements over
medium and long distances in an efficient and safe manner,
providing for interregional, inter-city, and intra-city travel
needs.

™ Category 4 highways have the capacity for moderate travel

speeds and moderate traffic volumes over medium and short
travel distances providing for inter-city, intra-city, and intracommunity travel needs.

™ Category 5 roadways are designated as frontage or service

roads and are not intended for long distance travel or high
volume traffic.

™ Category 6 highways have the capacity for moderate to low

travel speeds and moderate to high traffic volumes over medium to short travel distances providing for inter-city, intracity, and intra-community travel needs.

This study was used by CCRPC as a basis for its access management
education program. CCRPC then adapted an access management
presentation prepared by VTrans, which was taken out to municipal
planning commissions and review boards. The RPC and MPO are
continuing to work with interested municipalities to implement access management guidelines as the communities update their regulations.
CCRPC identified a need for further education about access management in a format that is user-friendly, such as an interactive web site.
Such a web site could define access management, illustrate how the
principles help shape a community, disseminate case studies and provide a forum where questions can be posted. VTrans already has an
access management web site that accomplishes some of these goals.
However, it could be further developed to serve as an education tool
for a general audience in addition to providing more technical information. (See Appendix H: Access Management.)
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2.2 Addison County
The Addison County Regional Planning Commission (ACRPC)
worked with municipalities along the three main highway corridors
between Addison and Chittenden counties – U.S. Route 7 through
Ferrisburgh, Vergennes, Waltham and New Haven; Vermont Route
116 through Starksboro and Bristol; and the town roads of Silver
Street, Monkton Road and Burpee Road in Monkton and Bristol.

FIGURE 7

acrpc study area

In addition to conducting a build-out analysis to illustrate existing
development patterns and project potential development based on
current land use policies, ACRPC undertook a visual analysis of the
corridors that identified scenic resources and evaluated safety issues.
ACRPC also recommended specific access management guidelines
and policies to municipalities along the corridor to address safe and
efficient roadway functions in anticipation of future growth while
not compromising existing landscape quality.

monkton
starksboro

ferrisburgh
vergennes

The Addison County Regional Planning Commission partnered
with the Champlain Valley Greenbelt Alliance (CVGA), a local organization with a mission to create greenbelts of open space along
major road corridors as a way to preserve Vermont’s scenic resources. CVGA had undertaken a visual analysis of the Route 7 corridor
from Shelburne to Middlebury. ACRPC supported CVGA’s efforts
to complete that project in northern Addison County. ACRPC then
followed the methodology used by CVGA to conduct similar analyses on the two other corridors studied as part of the Northwest Project.

bristol

waltham
new haven

monkton
starksboro

7

116

ferrisburgh
vergennes

bristol

Transportation

Conducting a visual analysis using CVGA’s methodology began with
an inventory of data about the different elements that comprise the
corridor’s landscape. These included readily available GIS data on
features such as wetlands, topography, conserved lands, historic structures, major intersections and zoning districts. A windshield survey
and photographs were also used to document other important parts
of the landscape including scenic views, historic structures, village
centers, the edge of settlement areas, segments of the road enclosed
by vegetation, topography, and segments with open views.
The vocabulary developed by CVGA in their Route 7 visual analysis
was then used to describe the elements that comprise the landscape
as experienced from traveling on the road. CVGA not only identified those locations that provided the best scenic vistas, but also used

waltham
new haven

A. Visual Analysis
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FIGURE 8

route 7 visual analysis

the terms below to describe the visual character of the highway corridor:
™ Edges. Areas where woods or a grade change constricts

views.

™ Gateways. Transition points between segments (such as a seg-

ment enclosed by woods and a segment with open fields).

™ Bookends. Open land contrasting with adjacent settlement

areas where there is a distinct edge between village center
and agricultural lands.

Once the inventory was complete, the second step was to analyze
those landscape components for their relationships and their contribution to scenic qualities, and then to assess how changes might
impact the visual characteristics of the landscape. The history of the
corridor and the changes in land use patterns are also key to understanding the landscape of today. When these relationships are understood, planning for growth and change in a manner that preserves
scenic resources or community character can be more effective.



Transportation

and

Land Use Connections

experiences from northwest vermont

FIGURE 9

cvga publications

CVGA produced two publications, The Roadscape Guide: Tools to
Preserve Scenic Road Corridors, and The View from the Road: Patterns,
Principles & Guidelines for Roadscape Design, which:
™ Outline how to conduct a visual assessment of a scenic road

corridor;

™ Define the landscape elements and relationships that create

a scenic view;

™ Describe tools to protect scenic corridors; and
™ Present case studies of how development can be undertaken

in a manner that preserves the scenic character of its surroundings.

Building upon the visual analysis of the highway corridors, ACRPC
and CVGA developed model language for a scenic overlay district,
which towns can customize and incorporate into their zoning regulations. (See Appendinces C: Visual Analysis and D. Scenic Resource
Overlay District.)
B. Build-Out Analysis

The Addison County Regional Planning Commission further developed its existing Community Build-Out Analysis software and
prepared build-out analyses for the highway corridors. The software
uses current zoning, tax parcels and house locations to determine
existing development capacity and project maximum build-out potential under current regulations.
Based on GIS layers, the build-out software identifies which zoning district(s) each parcel is located in and calculates the acreage per
parcel (or part of a parcel) per district. The maximum development
potential based on minimum lot size and/or frontage requirements is
calculated. Any existing development is subtracted from that result
to yield the maximum of additional units that could be developed
under current regulations. The software can simulate the effects of
natural resource constraints to reduce development potential, although that was not done for this analysis.
Modeling the maximum build out of the land area within a half mile
of the highway corridors under current regulations in each town revealed the following development potential:
™ 644 new residences along Route 7 in New Haven
™ 109 new residences along Route 7 in Waltham
™ 213 new residences in the Route 7 buffer zone in Ver-

gennes
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™ 604 new residences along Route 7 in Ferrisburgh
™ 497 new residences in Starksboro along Route 116, 250 in

the village center and 218 outside the center

™ 347 new residences along Route 116 in Bristol north of the

village center to the Starksboro town line

™ 590 new residences along the Burpee and Monkton roads

in Bristol

™ 726 new residences in Monkton along the Bristol Road and

Silver Street

The build out calculated the total development potential along the
Route 7 corridor to be approximately 900 new homes from New Haven north through Ferrisburgh. Along Route 116 north of Bristol village though Starksboro, the build-out potential was nearly 850 new
homes. Along the local road network between Bristol and Monkton,
there was the potential for more than 1,300 new homes.
ACRPC also calculated the increase in traffic that would accompany
future residential development. Using the Institute of Traffic Engineers trip generation factor of 10 trips per day for a single-family
residence, the potential impact of full residential build out was sobering. Route 116 and the Bristol-Monkton roads currently have a
daily traffic load of 3,000 vehicles. On Route 116, the increase in
traffic generated solely by potential new residences along the corridor
would be three times the current flow.
FIGURE 10

route 116 build-out results
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FIGURE 11

route 7 build-out results

While it is unlikely that the full build out will be realized in these
corridors, even a relatively small percentage of that growth has the
potential to seriously impact the functionality of these road corridors.
An additional module for the build-out software was developed and
tested as part of the Northwest Project, which allowed the depiction
of new roads and driveways connecting future development to the
existing transportation network. The tool was able to calculate and
illustrate the potential for new curb cuts. While this tool remains a
prototype and the results preliminary, adding new roads and driveways does provide a more realistic depiction of the future development pattern within the study area. (See Appendix A: Build-Out
Analysis.)
C. Access Management

Addison County Regional Planning Commission also prepared access management recommendations for the municipalities within
the study area and made presentations on access management techniques to local planning commissions. After meeting with participating communities, ACRPC noted that better examples of access
management applied in a rural context are needed. ACRPC built
upon VTrans’ Access Management study and applied the state classification system to the town roads that comprise Bristol-Monkton
corridor as well.
While access to Route 7 and Route 116 are controlled by the state,
ACRPC developed recommendations for actions the towns could
implement to support the state’s access management goals including:
™ Consider use of tax districts, one-time impact fees or similar

alternative financing mechanisms to provide resources over
time in areas where future development will require roadway upgrades. Upgrades are generally necessitated by the
cumulative effects of growth and development, not a single
project.

™ Require traffic impact studies for projects that will be sig-

nificant trip generators.

ACRPC also recommended that towns implement access management strategies on and adopt standards for the local roads that connect to main highway corridors such as:
™ Require public or private roads to be designed to VTrans’

A-76 Standard and residential or commercial drives to be
designed to B-71 Standards.
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™ Require drive accesses to follow the edge of property lines to

the greatest extent feasible and grant access permits on the
condition that access may be shared with adjacent properties
at a future date.

™ Maintain at least a 20-foot buffer between the drive and the

property line if provision for shared access is not possible.

™ Grant no more than one access per parcel and require any

future subdivision of the parcel to share that single access
where feasible.

™ Consider requiring that any stormwater impact be miti-

gated on-site or provision be made for improvement to any
affected town culverts and ditches sufficient to handle increased runoff, especially where long drives may drain excessive amounts of stormwater into the town road and culvert
system.

™ Require a pre/post-development hydraulic study to be con-

ducted to establish runoff impact on the town road drainage
system for subdivision access permits.

™ Establish minimum line-of-sight standards, based on speed

limit, in order to prevent the creation of blind or hidden
roads or drives.

™ Consider establishing minimum rural road frontage stan-

dards consistent with AASHTO design standards to support
improved safety and efficiency.

™ Prohibit accesses from being constructed within 100 feet of

a neighboring road or drive unless they directly oppose one
another.

™ Require drives to intersect town roads ideally at 90 degrees,

but at no less than 60 degrees.

™ Combine accesses wherever possible through frontage roads

and shared drives.

After reviewing municipal land use plans and regulations within
the study area, ACRPC determined that specific access management guidelines generally could be improved in all the communities.
Along the non-village portions of the road corridors, the goal should
be maintaining safe traffic flow and speed by providing adequate visibility, as well as decision-making and reaction time for drivers and
pedestrians. Within village areas, the goal should be to adequately
reduce vehicular speeds and to raise driver and pedestrian awareness
to levels appropriate for more densely populated areas. (See Appendix H: Access Management.)
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FIGURE 12

nrpc study area
highgate
swanton

georgia

fairfax

south hero

FIGURE 13

nrpc growth projections

Projected

1990

2000

2010

2020

S. Hero

562

689

773

864

Fairfax

885

1,243

1,597

1,979

Georgia

1,215

1,498

1,704

1,914

Highgate

1,247

1,375

1,515

1,709

Swanton

2,123

2,381

2,608

2,856

Sources: 1990 and 2000 Census Data; NRPC
2010 and 2020 growth projections.

Projected % Growth in Housing
60

2010 - 2020
2000 - 2010

50

Each participating community organized a Northwest Project workgroup. For Phase I, NRPC and each workgroup examined current
and future land use patterns and development potential in relation
to the intent of local land use goals and regulations by completing
growth projections, development constraint analyses and build-out
analyses. During Phase II of the project, each working group evaluated their community’s capacity to manage growth and identified
future growth management needs in consideration of the growth
projections and potential land use patterns developed in Phase I.

NRPC developed housing unit projections for 2010 and 2020 by
averaging the results of three projection methods:
™ Population Projection Method. The 2010 and 2020 popula-

tion projection prepared by the Massachusetts Institute for
Social and Economic Research (MISER) following the 2000
Census for Vermont municipalities, divided by the average
household size from the 2000 Census.

™ Housing Unit Trend Method. An average of absolute change

in the number of housing units between two 10-year periods (1980 to 1990 and 1990 to 2000), projected forward
from the year 2000 in 10-year increments to 2020.

™ Building Permit Trend Method. An annual average of build-

ing permits, multiplied by 10 to estimate a 10-year average
and projected forward from the year 2000 in 10-year increments to 2020.

40
30

According to the projections, Fairfax stood out as having more than
double the projected housing unit growth rate as compared to the
other participating communities.

20
10
0

The Northwest Regional Planning Commission (NRPC) worked
with five towns in their region that border Chittenden County or
the I-89 corridor – Fairfax, Georgia, Swanton, Highgate and South
Hero. These towns have high growth rates and significant numbers
of commuters traveling into Chittenden County. Consequently, they
are or are becoming bedroom communities. Changes to the transportation system that would shorten commuting times or extend
acceptable commuting distances could result in these towns experiencing even higher rates of growth.

A. Residential Growth Projections

Housing Units
Actual

2.3. Franklin & Grand Isle Counties

South
Hero

Fairfax

Georgia Highgate Swanton
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B. Development Constraints Analysis

Northwest Regional Planning Commission analyzed the constraints
to residential development in the study area. The resulting development constraints analysis provides a general picture of the suitability
of land for residential development, which should be useful for planning purposes.
NRPC staff researched and discussed what factors should be considered in identifying land use constraints. Twenty-four criteria were
chosen and weighted according to their degree of constraint relative
to each other.
An overlay analysis using GIS was completed, which involved placing data layers representing each weighted development constraint
over each other to create a single composite map showing the land’s
constraints. The weight of all the data layers were summed, grouped
and color coded resulting in a map showing five constraint categories.
FIGURE 14

weighted residential development constraints
Criteria

Weight

Minor geographical constraints

Weight

Significant zoning constraints

>1 mile from state/federal highway

1

Multi-family dwellings not allowed

9

>3 miles from interstate exchange

1

Duplexes not allowed

11

>1,000 feet from town road

2

Single-family dwellings not allowed

11

Minimum lot size 11+ acres

11

Minor zoning constraints
Minimum lot size >1 to <5 acres

2

Moderate zoning constraints

Severe environmental constraints
Elevation >1,000 feet

13

Multi-family dwellings conditional use

3

100-year floodplains

15

Duplexes conditional use

4

Wetlands

15

Private road limitations or restrictions

4

Single-family dwellings conditional use

5

Open water

Minimum lot size 5 to <11 acres

5

Public and conserved land

Wellhead protection areas

6

Steep slopes

7

Severe septic soils

7

Stream setbacks or buffers

8

Wetland buffers

8

Transportation
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Roads & associated rights-of-way

Moderate environmental constraints
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FIGURE 15

development constraint analysis results
LEGEND
Development Constraints

d

Class 3 Town Highway

Hill R

Private Road

Surface Water Features

d

Boundary Features

River, Stream or Brook

County Boundary

Lake or Pond

Town Boundary
Vermont Coordinate System
Transverse Mercator, NAD 83.
For planning purposes only.
Prepared by:
Northwest Regional
Planning Commission
155 Lake Street
St. Albans, VT 05478
802.524.5958
www.nrpcvt.com
April, 2006.

Rd

Buck Holl ow Rd

R
een
rgr
Eve

North arrow on map refers to Grid North.

Ta

Rd

Huntsville

lR
Hi l

d

Comett
e

d
Se
ttle
me
nt R

Goose Pon
dR
d

St
Main

Max
field

S a nd Hill

Fairfax
Falls

Rd

Stone s B r k

Rd

Rd

S he pa

n
nto
Fa

Spa
fford

Rd
rise
Sun

Rd

Rd

River
Rd

i lle River

Toof Rd

Rd

Plains Rd

N

!
(

128
Frank
lin Co.
Ch itte
nden
Co.

Sanderson
Corner

rs
o n Hollow Rd
Chaffee Rd

Fletcher Rd

La
mo

Wilkins Brk

rk
lB

Roun
ds

Boissoneault Rd

Hunt St

!
(

The Northwest Project work
groups used this analysis to look
at settlement patterns in their
communities in relation to development constraints. Generally, development constraints
were lowest along transportation corridors and in settlement areas, such as villages and
hamlets. It made sense that as
land was developed over time,
growth took place on the lands
with the least constraints. In
some instances, however, the
analysis could highlight areas
where a community does not
correctly acknowledge the land’s
suitability for development.
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NRPC designed the development constraints analysis to be
adaptable. The weighted values
for each layer could be changed
and new total scores calculated with relative ease. In this way, the
analysis could be customized to reflect specific local concerns.
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The constraints analysis indicated that approximately 30% of
the land within the study area
had absolute constraints that
would preclude development.
Only 13% was categorized as
having no to moderate constraints (a combined score of 12
or less).

NRPC staff noted after completing the development constraints
analysis that dropping the zoning criteria from consideration might
result in a more accurate representation since zoning limitations may
be changed at any time. Additionally, if the development constraints
analysis is to be used in conjunction with a build-out analysis, zoning
criteria will be incorporated into the build-out model. (See Appendix B: Development Constraints Analysis.)
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C. Build-Out Analysis

FIGURE 16

build-out analysis results
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Northwest Regional Planning
Commission utilized the Community Build-Out Analysis to
identify and illustrate potential
growth in participating communities based on current regulations. The build-out analysis
factored zoning districts and
standards, existing development
and resource-based features
that apply in each municipality. The software created visual
and tabular data, which identified all the parcels of land than
could not be further subdivided
(and were therefore described as
built-out) and projects the total number of additional housing units that could be built on
each developable parcel. The resulting number of potential new
units would place a community
at full build out under current
regulations; no further subdivision would be possible.

Full build out based on current standards and regulations is unlikely
in the foreseeable future. Nonetheless, this analysis was a useful planning tool to consider future implications of zoning regulations, and
to understand growth trends and development patterns. The project has better enabled the participating communities to understand
growth influences, rates, patterns and the potential benefits and consequences of their zoning regulations. (See Appendix A: Build-Out
Analysis.)
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FIGURE 17

cvrpc study area

waterbury
middlesex
duxbury
moretown

east montpelier

montpelier

berlin

FIGURE 18

development constraints
analysis, waterbury

2.4. Washington County
The Central Vermont Regional Planning Commission (CVRPC) invited the municipalities of Moretown, Duxbury, Middlesex, Montpelier, Berlin, Waterbury and East Montpelier to participate in the
Northwest Vermont Project as they were being, or most likely to in
the future to be, affected by the expansion of the Chittenden County
metropolitan area.
During Phase I, CVRPC prepared a development constraints analysis
and a build-out analysis for each community. For Phase II, CVRPC
prepared written reports that provided participating communities
an analysis of growth and development issues in the context of the
build-out results. Each report provided recommendations to address
any identified discrepancies between land use goals as expressed in
the municipal plan and the policies of land use regulations and/or
development trends. Results of the analysis were presented to each
community. In addition to the individual municipal reports, CVRPC prepared a written report and PowerPoint presentation summarizing the actions and outcomes of both project phases.
A. Development Constraints Analysis

The Central Vermont Regional Planning Commission worked with
each participating municipality to develop a list of features
likely to affect the capacity for and probability of land development. Typically this list included such features
as slope, wetlands, wildlife habitat, soil properties, stream buffers and the availability
of public water and/or sewer infrastructure.
Each feature was assigned either a negative or positive point
value based on its expected ability to either limit or promote new
growth. This evaluation system was
used to assign land to various categories of development potential ranging
from “Conserved Lands” to areas with
“High Potential” for new growth. Townwide maps of development potential were
produced using GIS.
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FIGURE 19

land use development characteristics and scoring factors, waterbury
Criteria

Factor

Slope

Criteria

Factor

Prime agricultural soils

>25%

-200

Prime

-25

>20% to 25%

-50

Prime b

-25

>15% to 20%

-25

Statewide

-25

Statewide b

-25

15% or less

0

Flood zone

Septic Suitability

100-year

-95

Well suited

0

Moderately suited

0

Water service

+25

Marginally suited

-50

Sewer service

+25

Not suited

-75

Not rated

0

Infrastructure

Water Resources
Stream buffer

-200

Wetland buffer

-200

Land use
Built-up lands
Conserved lands

-2,050
-200

After completing this analysis for the seven municipalities, CVRPC
noted that the benefit of this methodology was that the constraint
analysis could be customized to address local concerns. A limitation,
however, was that the results were not directly comparable between
municipalities. CVRPC also learned that limiting the list of resourcebased constraints to those regulated at the federal, state or local level
would likely result in a more accurate prediction of development
potential under current land use regulations and development review
processes. (See Appendix B: Development Constraints Analysis.)
B. Build-Out Analysis

Central Vermont Regional Planning Commission also utilized the
Community Build-Out Analysis software, combining the results of
the development constraints analysis with an array of existing data
such as zoning requirements (minimum lot size and road frontage)
tax parcels and locations of existing development. For most towns,
this analysis was restricted to residential development, however commercial/industrial development potential was calculated and mapped
for Waterbury and Berlin.
The Community Build-Out Analysis software can estimate the
amount of non-residential development potential based on allowable building footprints and heights, floor area ratios and parking
18
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Waterbury

FIGURE 20

build-out
Build
Out analysis results, waterbury
ZONING DISTRICT
1 - CONSERVATION
2 - DOWNTOWN COMMERCIAL
3 - INDUSTRIAL
4 - LOW DENSITY RESIDENTIAL
5 - MEDIUM DENSITY RESIDENTIAL
6 - MILL
7 - RECREATION
8 - ROUTE 100
9 - STATE FOREST
10 - TOWN COMMERCIAL
11 - TOWN MIXED RESIDENTIAL
12 - TOWN NEIGHBORHOOD COMMERCIAL
13 - VILLAGE COMMERCIAL
14 - VILLAGE MIXED RESIDENTIAL
15 - VILLAGE NEIGHBORHOOD COMMERCIAL
16 - VILLAGE RESIDENTIAL
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Under Min. Acreage
Density Removed
Density Relocated
Density Reduced
Developable
Unknown

Residential Development Potential, Waterbury
Existing Units

Potential Units in
Mixed Use Areas

Total Potential
Units

Maximum Build Out

1,709

433

3,492

Build Out Reduced based on Development Potential Analysis

1,709

260

2,213

requirements per square foot of commercial or industrial space. The
version of the software used for this analysis required that an area
be dedicated to either residential or nonresidential uses; it was not
effective at modeling the build-out potential of mixed-use areas. In
mixed-use districts, CVRPC ran two build-out scenarios to calculate the maximum potential for residential development assuming
no non-residential development, and then the opposite to find the
maximum commercial or industrial potential. (See Appendix A:
Build-Out Analysis.)
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FIGURE 21

commercial/industrial development potential, waterbury
Maximum Build Out

Existing Building Footprint
Existing Floor Area
Existing Parking Spaces

Reduced Build Out

Total

In Mixed-Use Area

Total

In Mixed-Use Area

669,665

463,069

669,665

463,069

1,339,335

926,138

1,339,335

926,138

3,352

2,318

3,352

2,318

Potential Building Footprint

1,127,308

579,859

385,818

205,332

Potential Floor Area

2,254,614

1,159,715

771,636

410,665

5,684

2,916

1,898

1,006

Potential Parking Spaces

After completing the development constraints and build-out analyses, CVRPC concluded that generally the land use goals and policies
expressed in municipal plans were not effectively translated into land
use regulations. Additionally, CVRPC found that:
™ Significant development capacity existed in all participating

municipalities, with approximately 25% of the land in each
community classified as “highly suitable” for development.
Even after consideration of land capabilities, thousands of
residential units could be built under current regulations.

™ Most municipalities support “smart growth” principals, but

have not been able to put them into practice. Most new development is occurring in low-density zoning districts.

™ Lack of sewer and water infrastructure, as well as market-

able incentives for creative development such as PUDs or
residential “hamlet” zones, are obstacles to smart growth in
rural towns.

™ Land use policies and regulations do not appear to be as

influential as market forces in determining the amount and
location of growth. Growth pressures are highest closest to
Chittenden County, even where stringent regulations are in
place.

™ Where infrastructure does exist, capacity is ample but unde-

rutilized. Allowable zoning densities in village or downtown
areas are often considerably less than in existing neighborhoods, even where sewer and water infrastructure are available.
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FIGURE 22

lcpc study area
belvidere
waterville

eden

johnson
hyde park

cambridge

morristown

stowe

wolcott

2.5. Lamoille County
The Lamoille County Planning Commission (LCPC) developed and
presented a model road standards ordinance to all ten towns in its
region and worked with those interested in tailoring the regulations
to meet local concerns.
LCPC also assisted the Town of Cambridge, which is the community
in the region most affected by development pressure from Chittenden County, with preparation of a cost of community services study
and development of its first set of land use regulations.

elmore

A. Road Standards Ordinance

The Lamoille County Planning Commission (LCPC) includes many
of the fastest growing municipalities in Vermont. The region’s growth
is expected to be 20% between 2000 and 2010. The amount of traffic and the number of curb cuts is increasing on rural roads, and
miles of private roads are being constructed to serve new homes.
LCPC recognized that their member communities lacked the basic
regulatory tools and administrative processes needed to ensure a safe,
functional system of local roads as development proceeds.
In response, the LCPC developed a model road standards ordinance
for their towns, which is also transferable to other Vermont communities. The model was designed to be flexible and was annotated
to help guide discussions with local officials. Another feature of the
model is that the road standards vary based on functional class and
amount of traffic. The model also contains administrative and process sections. (See Appendix G: Road Standards.)
The model ordinance includes standards for:
™ Right-of-way width
™ Road base, crown and surface
™ Travel lane widths, which vary based on traffic load
™ Shoulders, curbs, slopes and banks
™ Ditches, culverts, headers and bridges
™ Traffic control devices and signage
™ Roadside utilities
™ Sidewalks
™ Grades, curves, elevation, intersections, driveway accesses,

design speed and dead-ends
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At the start of the Northwest Project, only three of the RPC’s ten
member towns had local road standards beyond adopting the standards and practices outlined in the Handbook for Local Officials Highways and Bridges (known as the ‘orange book’) for the construction
and maintenance of town roads and related structures. None of the
towns with zoning bylaws or subdivision regulations referenced local
road or driveway access standards. Those with land use regulations
had different standards for private streets than for town roads.

FIGURE 23

state design standards

As a result of the Northwest Project:
™ The towns of Belvidere and Wolcott adopted road standards

for the first time.

™ The Town of Cambridge made significant revisions to their

previously adopted standards.

™ The towns of Cambridge, Hyde Park and Wolcott referenced

their road standards in their zoning bylaws and subdivision
regulations. All three required that private streets be constructed to town road standards. The towns also coordinated
their highway access standards and permitting process with
their zoning standards and permitting so that there will be a
single permit and review process.

B. Cost of Community Services Study

The Lamoille County Planning Commission worked with the Town
of Cambridge to determine how much its basic land uses (year-round
and seasonal residential, commercial/industrial, working land/open
space, and publicly owned) cost in services relative to the amount
of revenues they generate. This Cost of Community Services Study
(CoCSS) was conducted during the summer of 2005.
LCPC found the following:
™ For every $1.00 Cambridge’s year-round residential land uses

paid in revenues, they required $1.93 worth of services.

™ Seasonal/vacation residential land uses required $0.30 in

services for every $1 contributed, largely because no school
services were required.

™ For every $1.00 commercial and industrial land uses paid in

revenues, they used $0.33 worth of services.

™ Working lands and open space land uses used only $0.17

worth of services for every $1.00 paid.

™ Publically-owned land required $0.92 in services for every

$1.00 paid.
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FIGURE 24

cambridge cocss categories

CoCS
studies
explain the relationship between land
uses and the tax base. In rural
areas, a CoCSS can show the importance of working and open lands as a
use that balances community budgets. Without
their contributions, the tax rate would have to increase to balance the
budget. Numerous CoCS studies have been conducted around the
country and they all generally conclude that working lands and open
spaces are just as important to the tax base as developed land uses.
LCPC followed a methodology developed by the American Farmland Trust to consider how the Town of Cambridge may want to facilitate future growth. Town and village reports were collected for the
previous fiscal year, land use categories were defined, and revenues
and expenditures were distributed among these land use categories.
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A CoCSS contributes to the knowledge base that the community
uses to make policy decisions by providing a snapshot in time of the
net cost of various land uses. It should be kept in mind, however,
that most municipal and educational expenses will not increase at
the same linear rate as residential or job growth. These expenditures
tend to increase in a stepped fashion (e.g. a school may be able to
accommodate 20 more students with little increase in expenditures,
but the 21st student may trigger the need to hire additional personnel or build additional classroom space thus causing a sudden spike
in expenses).
Since a CoCSS is a snapshot in time, its scope is limited to the study’s
time period. Once the framework for such a study has been established, however, it can be updated on a regular basis with significantly less effort. Doing so would allow a community to monitor
trends in the flows of revenues and expenditures, and to make any
modifications deemed necessary to maintain an appropriate level of
services in a manner that is affordable to the community.
After concluding this study, LCPC noted that its weakness was that
the CoCSS relied heavily on assumptions to distribute revenues and
expenses among land use categories. Also, the findings were based
solely on percentages derived from the assessed value of each land
use category. Although LCPC believed this was the most reasonable
method considering the data available, this may not have been the
most accurate method of allocating revenues and expenses. A more
in-depth investigation into each department’s budget with department heads would likely have produced more detailed results. (See
Appendix F: Cost of Community Services Studies.)
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planning tool: build-out analysis
A build-out analysis is a projection of the maximum allowable future
development. The resulting mapped and numeric data can be used
to assess how well current regulations are implementing plan policies. Build-out analysis results are also useful for comparing alternative development scenarios based on proposed changes to existing
land use regulations.

FIGURE 1

basic input layers

While build-out analyses can be conducted at a range of scales from
individual parcels to large geographic regions, they are most commonly conducted at the municipal level. GIS has simplified the
build-out analysis process and a number of build-out software programs are now available to communities. The following discussion is
based on the Community Build-Out Software, an extension for ESRI’s ArcView 3.2, developed by the Addison County Regional Planning Commission and C.L. Davis Consulting Associates, which is
available as a free download. The underlying principles, however, can
be applied to build-out analyses conducted using other methods.
Parcels

A. Basic Build-Out Analysis
To assess future development potential, several basic pieces of information are needed:
™ The location of existing development (this information is

available to all Vermont municipalities from E-911 data);

™ Zoning district boundaries and the intensity of development

allowed in each district; and

™ The current configuration of parcels (it may be possible to

conduct a build-out analysis without parcel maps, although
the results will be less precise).

Zoning Districts

Based on these three GIS layers, the build-out software determines
which zoning district(s) each parcel is located in and calculates the
acreage per parcel (or part of a parcel) per district. The maximum
development potential based on minimum lot size is calculated. Any
existing development is subtracted from that result to yield the maximum number of additional units that could be developed under current regulations (see Figures 1 & 2).
This basic build out does not take into consideration natural resource
constraints or lands unavailable for development. The basic build
out is best suited for calculating the potential for residential development. While more sophisticated models can be constructed using the
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Community Build-Out software and other build-out analysis tools,
as described below, this simple analysis can be quite useful for testing
alternative development or regulatory scenarios.

FIGURE 2

build-out results

B. Beyond the Basic Build Out
Undevelopable or Unlikely to be Further Developed Lands

The build-out software can remove areas that are not developable
from its analysis such as conserved lands, publicly-owned lands,
parks, cemeteries, etc. One or more GIS layers can be used to remove
lands that are not available for further development.
If the goal of the build-out analysis is to produce as realistic an estimate as possible of development potential, lands that are unlikely
to be further developed can be removed from the analysis as well.
For example, larger lots in developed residential neighborhoods may
have development potential that will likely not be realized due to
their use, configuration and/or ownership. A GIS layer of these lands
can be used to remove such parcels from the analysis or to create a
separate category for these lands within each district.

A basic build-out analysis combines
the three inputs shown in Figure 1. The
amount of potential development
can be calculated on each parcel of
land, then totaled by zoning district.
The Community Build-Out Analysis
software also places “dots” representing the amount and location of
potential new development.

Natural Resource Constraints

The software can simulate the effects of natural resource constraints
to reduce development potential. If local regulations reduce the
amount of development potential on a piece of property based upon
the presence of resources such as wetlands, the build-out analysis can
quantify the effects of that provision in number of units. Multiple
GIS layers representing development constraints can be used to remove, reduce or relocate density.
Commercial, Industrial and Mixed Uses

The Community Build-Out software can also calculate potential for
commercial or industrial development in districts where no residential development is allowed or which are primarily non-residential.
Additional data is needed to run this component of the software such
as the square footage of existing non-residential buildings, the floor
area ratio of existing development and the square footage of parking
areas.
A new component is being developed for the Community Build-Out
software that will allow it to estimate potential mixed-use development. Users will have to make some assumptions about the likely
future mix of residential and nonresidential uses.
A-2
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Rate of Development

Another add-on to a build-out analysis is a projection of how long it
will take the community to reach full build out based on anticipated
population growth. Population projections can be used to present
the results of a build-out analysis as a series of phases over a given
number of years. This component is currently being incorporated
into the Community Build-Out software.
Transportation Impacts

The results of the build out can be used to estimate future need for
transportation improvements. Future versions of the Community
Build-Out Analysis may include a component for estimating the
amount and location of new roads that will be needed to serve future
development and the number of additional curb cuts that can be anticipated along existing roads. The software already includes a component that calculates development potential based on road frontage, which could be used to determine the maximum number of new
access points that might be developed along an existing road.

C. Other Modeling Tools
The results of the build-out analysis and/or projected growth can be
used in conjunction with other modeling tools to better understand
a community’s development trends.
Land Use Allocation Model

The Land Use Allocation Model is a component of Chittenden
County Metropolitan Planning Organization’s Travel Demand
Model. The model takes household and employment forecasts and
allocates them geographically based on land use policies and travel
times. This model can provide greater insight into how growth will
impact the functionality of the transportation system.
CommunityViz

CommunityViz software developed by The Orton Family Foundation allows users to create and manipulate a virtual representation
of a community and explore different land use scenarios. CommunityViz, which is an extension for ESRI’s ArcGIS software, allows
users to visualize and evaluate different land use patterns, and make
informed decisions on issues specific to their own communities.
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D. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ Build-out analyses prepared by Addison County, Northwest

and Central Vermont Regional Planning Commission.

™ Links to information about other build-out analyses con-

ducted around Vermont. (Putney, Irasville, Chittenden
County RPC)

The Center for Rural Studies

Website: http://crs.uvm.edu/
Resources Available Include:
™ Community Build-Out software and manuals available for

download.

Chittenden County Metropolitan Planning Organization

Website: www.ccmpo.org
Resources Available Include:
™ Information about Chittenden County’s Land Use Alloca-

tion Model.

CommunityViz

Website: www.communityviz.com
Resources Available Include:
™ Information about CommunityViz build-out software. Case

studies including projects in Morristown and Randolph,
Vermont.
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planning tool: development constraints analysis
A development constraints analysis provides a general picture of the
suitability of land for residential development at a municipal or regional scale. The resulting mapped and numeric data can be used to
guide land use planning and decision-making.

A. Select Constraint Factors
The first step in conducting a development
constraints analysis is
compiling a list of factors
that restrict future development within the study
area. Since the analysis
will be completed using
GIS, the factors should
be already be mapped in, or be easily converted to, a digital format.
Some factors that may be considered include:
Geographic Constraints

™ Distance from an interstate interchange
™ Distance from a state highway
™ Distance from a town road
™ Distance from infrastructure (water, sewer, utilities, etc.)
Natural Resource Constraints

™ Wetlands
™ Steep slopes
™ High elevations
™ Floodplains
™ Soils poorly suited for on-site septic systems
Absolute Constraints

™ Water bodies
™ Road, railroad or utility rights-of-way
™ Public or conserved lands
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Zoning factors could also be considered such as minimum lot sizes
or whether multi-family dwellings are allowed. However, it is important to remember that these constraints could be changed at any
time. If the development constraints analysis is to be undertaken in
conjunction with a build-out analysis, the build-out will factor in
zoning constraints when calculating development potential.
Depending upon how the development constraints analysis will be
used, it may be beneficial to include only those factors that are currently regulated at the federal, state or local level. This will likely lead
to results that more accurately reflect current development potential. If your municipality is exploring measures to conserve specific
resources not currently protected, then including a wider range of
factors would be useful. Factors that would facilitate development
could also be considered such as sewer service areas or soils suitable
for on-site septic systems.

FIGURE 2

combining weighted
constraint factors

Layer A

B. Weight Constraint Factors
Once the list of constraint factors has been developed, weights need
to be assigned to each. This step is best completed by a group of
people familiar with local conditions and an understanding of development and/or conservation issues.
Each factor can be discussed and scored based on how great a limitation it places on development, for example on a 1 to 10 scale where
1 is a minor constraint and 10 is a significant constraint. If all members of the group score the constraints, the results can be totaled or
averaged to produce the final weight. If development promoting and
limiting factors are being considered, the scale can range from positive to negative.
Absolute constraints, such as water bodies, should be given a numeric weight significantly higher than the maximum combined score
of all the factors. In the example shown here, 999 was used so that
any areas with that score or greater could be easily identified as undevelopable.

Layer B

Layer C

Layer A and Layer B combined to
create Layer C. If the colored areas
in A have a weight of 1 and the areas
in B have a weight of 2, Layer C will
have areas with combined weights
ranging from 0 to 3.

B-2
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FIGURE 3

FIGURE 4

overlaying
multiple layers

sample weighted constraint factors
Constraint

Weight

Access to Roads

Constraint

Weight

Water Resources

>3 miles from
interstate exchange

1

Wellhead protection
areas

4

>1 mile from state highway

1

Stream buffers

8

>1,000 feet from a local road

2

Wetland buffers

8

Flood hazard areas

15

Slope and Elevation
15 to 25% slope

5

>25% slope

7

Surface waters

999

>1,000 feet elevation

13

Public/conserved lands

999

Road rights-of-way

999

Absolute Constraints

Septic Suitability
Marginal soils

4

Unsuited/unrated soils

7

C. Conduct the Analysis
After the factors have been selected and weighted, conducting the
analysis is a fairly simple process with the use of GIS software. There
is a separate data layer for each factor. The layers are laid over each
other, combined and the weights totaled.
Using the sample factors shown in Figure 4, developable areas could
have a score ranging from 0 to 90 after all the constraint layers are
combined and totaled. Undevelopable areas, those with absolute
constraints, will have scores of 999 or higher. As shown in Figure
3, the results will be a highly fragmented map each with a single
combined weight.

D. Interpret the Results
As weighted layers are added, the
range of combined weights increases. Areas with the most constraint
factors have the highest combined
weights. They become increasingly
darker in the series of images above.

Transportation
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To be useful for planning purposes, the results of the development
constraints analysis need to be interpreted. In the example shown
here, the resulting map is composed of more than 130,000 polygons
(individual areas) with scores ranging from 1 to 60.
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The combined weights can be grouped into a manageable number of
categories as shown in Figure 5. Maps and tabular data can be used
to communicate the results of the analysis.

FIGURE 5

analysis results

The group that developed the list of weighted constraints should
review the results. If there are inconsistencies, the weights can be
adjusted and the analysis recalculated. It may be useful to run the
analysis with several sets of weighted factors and compare the results
to better understand how the various factors interrelate to produce
the final results.

E. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ Final reports for the Development Constraints Analyses pre-

pared by the Northwest Regional Planning Commission as
downloadable PDFs.

™ Final reports for the Development Constraints Analyses pre-

pared by the Central Vermont Regional Planning Commission as downloadable PDFs.
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Constraint Category

% of Area

Absolute (999+)

20%

Severe (25 - 60)

16%

Moderate (15 - 24)

22%

Slight (5 - 14)

33%

None (<5)

9%
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planning tool: visual analysis
In Vermont, many town plans call for the protection of scenic resources and rural character. There is typically little definition, however, of the specific resources or the landscape elements that create
the community’s unique character or sense of place. A visual analysis
is a method for assessing, documenting and increasing the understanding of the landscape elements that create scenic views or rural
character.
Municipalities are typically interested in visual character as seen from
public vantage points such as road corridors, parks, or other public
facilities. The lands that can be seen from a significant community
feature such as a historic site or a scenic overlook may also be included in a visual analysis.
Below is a summary of the methodologies for conducting a visual
analysis presented in greater detail in two publications, The Roadscape Guide and Vermont’s Scenic Landscapes.

A. Collect Data
The first step of conducting a visual analysis begins with collecting
data about the different elements within the study area. Data may
include readily available GIS maps of features such as wetlands, topography, conserved lands, historic structures, land cover and road
networks.
A windshield survey, walking tour and/or photographs can also be
used to document other important parts of the landscape including scenic vistas, historic structures, stonewalls, hedgerows, and the
character of a road corridor.

© 2005 Adam Franco

A GIS-based viewshed analysis can be used to determine areas that
are visible from a specific location or from a series of points along a
corridor. This GIS function is based on topography, although the effects of vegetation can also be factored into the model.

B. Describe Landscape Patterns
Once the inventory is complete, the second step is to analyze identified landscape components for their relationships and their contribution to scenic or rural qualities. When these relationships are understood, planning for growth and change in a manner that preserves
scenic resources or community character can be more effective.
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FIGURE 1

visual analysis

Prepared by Champlain Valley Greenbelt Alliance

Depending on the context, scenic character may be created by treelined back roads, by views of distant mountains over open fields or
by a grouping of farm or village structures. There may be specific
locations that offer a superior view of a significant natural or architectural feature.
The visual analysis should result in a description of the visual character the community would like to preserve or protect. The description
may be in written, mapped and/or graphic format. It can be incorporated into the municipal plan and used as guidance for reviewing
development proposals.

C. Identify Trends and Threats
The final step of the analysis is to assess how changes might impact
the visual characteristics of the landscape. By examining how landscapes have changed over time and what changes are happening at
the present, steps that can be taken to protect scenic resources and
visual character will emerge. The municipality may identify priorities
for focusing protection efforts.
C-2
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At the end of this process, the municipality should
have the background information necessary to implement strategies to preserve scenic or rural character. Visual resources, once defined, can become
part of the development review process in a manner
similar to other natural resources. More information on regulatory measures to protect scenic resources can be found in Appendix D: Scenic Resources Overlay District.

FIGURE 2

patterns, principles
& guidelines
Patterns, Principles
& Guidelines
from The View from the Road



EXISTING PATTERN:

PRINCIPLE:

Buildings are often sited in the middle of the open space
which (A) blocks views of the distant panorama, leaves the
open space less desirable for future use (agricultural) and
draws attention to the development. This type of siting
also prevents the building and its occupants from benefits
of the climate moderators offered by the hedgerows.

Siting roads and buildings along hedgerow (B) keeps meadow and
views open; takes advantage of the shading and windbreak capabilities
of the vegetation.

9
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D. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ CVGA’s Route 7 Corridor Visual Analysis.
™ Sample scenic resource inventories and municipal plan elements from Vermont communities (Ben-

nington, Essex and Montpelier).

Vermont Forum on Sprawl

Phone: (802) 864-6310
Website: www.vtsprawl.org
Resources Available Include:
™ The View from the Road: Patterns Principles & Guidelines for Roadscape Design - This short manual

provides tips and techniques that landowners and local officials can use to preserve the scenic qualities of their road corridor landscapes. It is a free download in PDF format.

™ The Roadscape Guide: Tools to Preserve Scenic Road Corridors - This illustrated guide explains how to

(1) define a study area, (2) conduct a visual analysis, and (3) understand the landscape and learn
its history. It also explains conservation basics, explains regulatory tools from planning and zoning,
with site plan and design elements and other regulatory tools, and suggests tools to preserve scenic
resources.

Vermont Agency of Natural Resources Planning Division

Phone: (802) 241-3614
Website: www.anr.state.vt.us
Resources Available Include:
™ Vermont’s Scenic Landscapes: A Guide for Growth and Protection - This guide illustrates the concepts

included in the scenic evaluation process used in Act 250 proceeding under Criterion 8 (aesthetics), which analyzes the scenic quality of a project’s setting and surrounding landscape and then
evaluates the visual impacts of the project on its scenic context.

Vermont Department of Housing and Community Affairs

Phone: (802) 828-3211 or (800) 622-4553
Website: www.dhca.state.vt.us
Resources Available Include:
™ Vermont’s Interstate Exchange: Planning and Development Design Guidelines - This publication in-

cludes a land use inventory, photographic catalog and scenic analysis of each of the state’s 52 interchange areas, which it categorizes into six types based on existing conditions and development
conditions. It also contains design guidelines tailored to each of the six interchange types.
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planning tool: scenic resources overlay district
An overlay zoning district is one tool commonly used to protect scenic views and corridors. An overlay zoning district places additional
or modified standards and/or review in a particular area changing
some of the requirements of the underlying zoning district. Overlay zoning can be used to regulate use, density, site design, grading,
ridgeline development, vegetation, building design, etc.
Before enacting regulations, communities need to have identified
and characterized their scenic resources (see Appendix C: Visual
Analysis). A district could be established as a corridor along particular road segments as illustrated in Figure 1. If specific focal points of
high scenic value have been identified, a GIS analysis can be used
to determine the viewsheds for those resources. The lands within a
viewshed could then become the boundaries of a scenic overlay district (see South Burlington Overlay District Map).

FIGURE 1

overlay district

The sections below offer sample standards for a scenic resource overlay district intended to illustrate the range of options available to
municipalities interested in preserving scenic resources or character.

A. Purpose
Overlay zoning districts, like standard zoning districts, typically begin
with a statement of purpose. This section is especially important for
districts with specific goals such as protection of scenic resources.
Sample Standards

VIL

LA

ER

OV

Purpose. The purpose of this district is to implement the policies
of the [MUNICIPAL PLAN] by preserving the open spaces, rural
character and important scenic and visual resources identified by the community in the [SCENIC RESOURCE ASSESSMENT
STUDY].

AGR
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Purpose. The undeveloped ridges and hilltops of [MUNICIPALITY], as viewed from primary travel corridors, are one of the municipality’s principal scenic qualities and contribute significantly to the maintenance and enjoyment of its unique character.
The purpose of this district is to conserve this visual resource
by protecting the municipality’s ridges, hilltops and important
panoramic viewpoints from unregulated land development.

R
IST
YD

Purpose. The purpose of this district is to maintain the rural,
natural, historic and scenic character of locally-designated
scenic road corridors [OR A LIST OF SPECIFIC ROADS OR ROAD
SEGMENTS].

CON
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B. Permitted and Prohibited Uses
An overlay district can modify the list of uses allowed administratively or after approval by the appropriate municipal panel in the
base zoning district. Uses permitted in the base district may be conditional or prohibited within the boundaries of the overlay district.
Sample Standards

Permitted and Prohibited Uses. Open space, agricultural and
forestry uses shall be permitted as by-right uses within the overlay district. Motor vehicle sales and warehouse uses shall be
prohibited within the overlay district. All other by-right or conditional uses in the underlying district shall be allowed as conditional uses within the overlay district.

FIGURE 2

cluster development
From Vermont’s Scenic Landscapes: A
Guide for Growth and Protection

C. Density and Clustering
An overlay district can modify the maximum density allowed in the
base district thus reducing the amount of development allowed within a scenic corridor.
Clustering of development could be achieved by requiring use of
PUDs within an overlay district. Clustering can be an effective tool
for limiting the impact of development on scenic character as it can
allow new structures to be sited in a manner that minimizes their
visual impact.

scenic rural landscape

Sample Standards

Density. Maximum density for residential uses shall be one
dwelling per [NUMBER] acres and one unit per [NUMBER] acres
for non-residential uses within the overlay district. Where parcels are not located entirely within the overlay district and development will be clustered on the lands outside the overlay
district, the maximum permitted density of the parcel may be
calculated based on the density standards of the base district.

large-lot development pattern
diminishes scenic character

PUDs Required. In order to minimize visual impacts, preserve
green space and protect important scenic resources, all subdivisions within the overlay district shall follow the PUD provisions set forth in [CITATION] of these regulations.
Transfer of Development Rights. Development rights may be
transferred from the overlay district to [DESIGNATED RECEIVING
DISTRICT] based on the density of the base district and in accordance with [CITATION] of these regulations.

cluster development pattern
preserves scenic character

© 1991 John Martin
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FIGURE 3

cut and fill

tHIS
development that fits
into existing topograpy

D. Building and Site Design
Municipalities can expand upon or modify the dimensional requirements of the base district and/or review standards related to building
and site design within an overlay district.
Within a scenic overlay district, municipalities may want to reduce
the maximum height of buildings, prevent significant changes in the
natural topography, or prohibit use of highly reflective building materials, etc. Building envelopes, which limit the area of a lot where
structures may be built, can be designated to ensure structures will be
placed in a manner that minimizes their visual impact.
Sample Standards

Height. Structures shall be sited so that they do not protrude
above a ridgeline.
nOt
tHIS

development that alters
the existing topography

Height. The highest point of any structure shall not visually interrupt a ridgeline, prominent hilltop, skyline or scenic view as
identified in the [SCENIC RESOURCE ASSESSMENT STUDY].
Building Design and Placement. The visual impact of new structures shall be minimized through means such as:

FIGURE 4

ridgeline development

1.
2.
3.
4.

Placing gable ends to the road.
Avoiding long unbroken planes of building frontage.
Use of colors and materials that are compatible with surrounding structures and natural features.
Use of materials which minimize glare from reflective surfaces or siting so that glare is not visible from the road
corridor.

Materials and Reflectivity. Building materials and fenestration
shall minimize winter-time visibility, reflectivity and night-time
lighting impacts.
Materials, Colors and Reflectivity. Building materials, colors and
textures shall be designed to blend with the natural environment. Highly reflective materials shall be avoided. Windows
shall be minimized. Where window coverage exceeds (PERCENT) of any one side of the proposed building, tints, coatings, screens or films designed to reduce exterior glare may be
required.
Lighting. Off-site lighting impacts shall be minimized. Outdoor
lighting fixtures mounted in excess of (NUMBER) feet above
grade shall be prohibited. Only cut-off lighting fixtures shall be
used.
Natural Topography. Development shall be located in a manner that maintains the natural topography to the greatest
extent feasible. Cut and/or fill in excess of (NUMBER) of cubic
yards shall be a conditional use.
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E. Roads and Utilities

FIGURE 5

Roads and driveways should follow natural contours in order to fit
into a scenic landscape. This also minimizes the amount of cut and
fill required to create the road bed. Establishing a maximum grade
for roads and drives will also promote designs that follow the terrain.

following contours

Utility corridors can also follow natural contours. Municipalities
can require that service lines installed to serve new development be
placed underground.
Where undergrounding is not feasible or is cost-prohibitive, the aesthetic impact of overhead lines can still be minimized as seen from
public vantage points. Instead of a long, straight corridor located
irrespective of the terrain, lines can be fit into the landscape. Techniques such as adding a bend or offset in the alignment can help
screen a long view down a cleared utility corridor.

tHIS

Standards for roads, driveways and utilities can be incorporated into
municipal land use regulations:
™ In the general requirements that apply to all development.
™ As specific requirements of a zoning district.
™ As criteria for site plan, conditional use, PUD and/or sub-

division review.

Sample Standards

nOt tHIS

Roads and Driveways. Roads and driveways shall take into
consideration existing contours and, to the extent practical,
follow existing linear features such as tree lines or stone walls.

Roads and Driveways. Roads and driveways shall not exceed
a maximum slope of [PERCENT] over any [NUMBER] foot section.
Utilities. Utility corridors shall be shared with other utility and/or
transportation corridors where feasible, and shall be located
to minimize site disturbance, and any adverse impacts to natural, cultural or scenic resources, and to public health.
Utilities. All on-site utilities shall be located underground. The
appropriate municipal panel may waive this requirement in
accordance with [CITATION] of these regulations where the
applicant can demonstrate that site conditions make undergrounding impractical or where required by the utility to be
otherwise located.

D-4
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F. Vegetation
Retaining existing vegetation patterns - wooded hills, open fields,
wood lots or hedgerows - is a critical component of protecting scenic character. Planting new vegetation may be an effective means of
screening new development.
Municipalities can use building envelopes and deed restrictions to
limit tree clearing when a wooded site is being developed. In Vermont, many rural towns express a preference for development in the
woods or along the edge of fields in order to preserve working farmland and the scenic character of the views across
FIGURE 6
building envelopes open agricultural fields.
Locating development within or along the edge of wooded
areas impacts the suitability of the forest to serve as habitat
for some species. The desire to protect scenic character, preserve farmland and conserve forest habitat are often competing objectives that have to be balanced as projects are
reviewed at the local level.
Sample Standards

Landscaping & Screening. The preservation, planting and/
or maintenance of trees, hedges, ground cover and other
vegetation may be required to:
1.
Existing Site

2.

3.
4.

Provide an undisturbed, vegetated buffer between developed and undeveloped lands and
between incompatible uses.
Provide screening of development to increase
privacy, reduce noise and glare, or to otherwise
soften and/or lessen its visual impacts.
Establish and maintain street trees along public or
private roads to create a canopy effect.
Preserve existing specimen trees, tree lines, hedgerows, and wooded areas.

Building Envelope. All lots shall have a designated building
envelope. Building envelopes shall be designated to identify and limit the location of principal and accessory structures, parking areas, and associated site development
(excluding road and utility rights-of-way or easements) on
one or more portions of a lot.

Loop road laid out to largely follow existing tree line and hedgerow. Building envelopes used to delineate development
sites and restrict additional tree cutting.

Transportation
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Tree Removal for Driveways. No tree with a trunk exceeding
[NUMBER] inches in diameter four feet above the ground
or cluster of trees within six feet of one another with trunks
[NUMBER] inches in diameter four feet above the ground
shall be removed for a driveway unless the curb cut cannot be safely located elsewhere.
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G. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ Corridor Scenic Overlay District (ACRPC)
™ Sample scenic resource protection provisions from Vermont municipalities (Bennington, Char-

lotte, Montpelier, South Burlington and Stowe).

Vermont Forum on Sprawl

Phone: (802) 864-6310
Website: www.vtsprawl.org
Resources Available Include:
™ The View from the Road: Patterns Principles & Guidelines for Roadscape Design - This short manual

provides tips and techniques that landowners and local officials can use to preserve the scenic qualities of their road corridor landscapes. It is a free download in PDF format.

™ The Roadscape Guide: Tools to Preserve Scenic Road Corridors - This illustrated guide explains how to

(1) define a study area, (2) conduct a visual analysis, and (3) understand the landscape and learn
its history. It also explains conservation basics, explains regulatory tools from planning and zoning,
with site plan and design elements and other regulatory tools, and suggests tools to preserve scenic
resources.

Vermont Agency of Natural Resources Planning Division

Phone: (802) 241-3614
Website: www.anr.state.vt.us
Resources Available Include:
™ Vermont’s Scenic Landscapes: A Guide for Growth and Protection - This guide illustrates the concepts

included in the scenic evaluation process used in Act 250 proceeding under Criterion 8 (aesthetics), which analyzes the scenic quality of a project’s setting and surrounding landscape and then
evaluates the visual impacts of the project on its scenic context.

Vermont Department of Housing and Community Affairs

Phone: (802) 828-3211 or (800) 622-4553
Website: www.dhca.state.vt.us
Resources Available Include:
™ Vermont’s Interstate Exchange: Planning and Development Design Guidelines - This publication in-

cludes a land use inventory, photographic catalog and scenic analysis of each of the state’s 52 interchange areas, which it categorizes into six types based on existing conditions and development
conditions. It also contains design guidelines tailored to each of the six interchange types.
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planning tool: planned unit development
Rural town plans typically express the goal of preserving rural character and promoting a pattern of clustered development surrounded
by working or open lands. This widely-supported goal, however, is
frequently not translated into zoning and subdivision regulations,
which instead mandate a conventional, large-lot residential development pattern.
For many years, planned unit development (PUD) provisions have
been promoted as a way to implement community goals for preservation of rural character, working farm and forest lands, and open
spaces. As a result, the zoning regulations in many Vermont communities include provisions for planned unit developments (PUDs).
This type of development is referred to by a variety of terms such
as cluster development, planned residential development (PRD), or
conservation subdivision.
The purpose of PUD provisions is to provide property owners the
flexibility to plan for the development of their land in a manner that
clusters new homes onto small lots while preserving large acreages
for agricultural use or as undeveloped open space. Basic PUD provisions allow the appropriate municipal panel to modify minimum lot
sizes and dimensions, while limiting the density of development on a
property to what would be allowed under zoning district standards.
In many Vermont towns, however, these provisions have been rarely
used. A number of reasons are commonly cited for why this has been
the case including:
™ There is little development pressure and subdivisions are oc-

curring one or two lots at a time. Owners of large properties
are not interested in planning out the full development of
their land when they are dividing off a lot or two for sale
from time-to-time as needed for income.

™ There is a lack of understanding about how the PUD provi-

sions work among property owners, and potentially among
planning commission members and/or the zoning administrator who ideally should be educating applicants appearing
before them with subdivision plans.

™ The PUD process is administratively complex, more time-

consuming, and/or more expensive for applicants.

™ There have been few or no incentives offered that would

make PUDs a more attractive option to conventional subdivisions.
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Basic PUD provisions can be expanded upon using a variety of techniques to implement community goals and to encourage (or require)
their use. The purpose of PUDs is to provide property owners flexibility and the opportunity to develop their land in a unique manner.
PUD provisions should respond to each community’s specific conditions and development trends. Different standards can be drafted for
different parts of the municipality.
When drafting PUD standards, think creatively. Review the town
plan and define the purposes that PUD provisions should be implementing. Brainstorm how the regulations could promote desired development patterns in various parts of the community. The sample
language below is meant only to suggest the range of options available and it is not meant to be exhaustive.

A. Requiring PUDs
In Vermont, municipalities can require subdividers to use PUD provisions. Some towns require PUDs for all subdivisions within certain
districts, on parcels of a certain size, of a specific number of new lots,
or a combination of such criteria. This is now specifically authorized
in statute, 24 V.S.A. § 4417(b)(3).
An exception can be included to allow for the subdivision of a limited number of lots. This can address a common concern raised by
property owners who may want to subdivide land to provide family members a building lot, for example. Such exceptions should be
carefully crafted to avoid creating undesirable loopholes. An exception may also be made for boundary adjustments between adjacent
properties.
Sample Standards

Applicability. PUD provisions shall be applied to:
All subdivision of land in the [DISTRICT].

All subdivision of land from a parcel greater than [SIZE].
The subdivision of [NUMBER] or more lots.
Exemption. Where use of PUD provisions is mandatory, the appropriate municipal panel may exempt the subdivision of not
more than [NUMBER] of building lots from the parent parcel
[parcels in existence as of the effective date of the regulations] provided that the lots being created:
1. Cannot be further subdivided; and
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2. Have the minimum frontage on a public or private road
required by the standards of the zoning district in which they
are located.

Vermont municipalities that have adopted mandatory PUD provisions include:
™ Town of Charlotte (all major subdivisions and residential

subdivisions of any size in specified districts).

™ Town of Orwell (major subdivisions in the Rural District).

FIGURE 1

set asides

B. Set Asides
PUD provisions can specify the percentage of land that should be
set aside (not subdivided into building lots or developed). The minimum set aside is typically 40% or more of the original parcel (see
Bennington’s PUD provisions). Many PUD provisions express a
preference for a contiguous set aside area, but allow for multiple areas if that is more appropriate given the characteristics of the specific
parcel being developed.
Set aside land can be used for a variety of purposes. It can be a community park, village green, a natural area, or working farm or forest
land. The land can be available for recreational use by residents of the
development or for the general public. Infrastructure, such as wells
or septic systems, may be allowed within the set aside area.
There are also a number of options for the ownership of set aside
land.
™ The original landowner could retain ownership and use of

the land, except that a permanent easement or deed restriction would be required to prevent further development. The
landowner could sell the undevelopable land at any point.

™ A homeowners’ association could own and manage it.
™ It could be owned as individual, deed restricted out-lots as-

sociated with each of the building lots.

™ The municipality, a conservation organization or a land

trust could manage the property for conservation purposes
or outdoor recreation.

PUD standards may include requirements for easements and/or deed
restrictions to prevent additional development. Municipalities can
require management plan for open spaces or natural areas to be held
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in some form of common ownership; this addresses a common concern about land not being maintained and becoming unsightly.
The public may also be concerned about the property tax implications of set aside land, especially if it will be transferred to a taxexempt organization. An examination of a municipality’s grand list
(tax rolls) will likely show that there is not a significant difference in
the assessed value of a residential land based on lot size. Additionally,
studies have shown that residential lots near conserved lands have a
greater value than an otherwise similar property in another location.
So, the set aside land will likely increase the value of the building lots
within the PUD.

C. Density Bonus
Municipalities can offer a PUD applicant a density bonus, resulting
in more lots or units than would otherwise be allowed based on zoning district regulations.
Some Vermont communities with PUD provisions have offered a
25% density bonus within their regulations as previously authorized
by statute. Recent revisions to the enabling legislation have broadened municipal authority to offer bonuses (24 V.S.A. § 4417 (c)(4))
by removing all limitations on their size and application. So, municipalities can be creative and use density bonuses as a “carrot” to
promote a range of community goals and increase use of PUD provisions.
It appears that in many communities, the 25% bonus was not
enough incentive to encourage use of PUD provisions, especially for
smaller subdivisions where the increase may have been one or two
lots. Municipalities that want to promote (rather than require) the
use of PUD provisions should consider what level of bonus might be
needed to entice more applicants to propose cluster developments.
Density Bonus for Increased Set Aside

To encourage clustering and conserving large blocks of undeveloped
lands, density bonuses can be linked to the percentage of the original
parcel being set aside. The more land the subdivider is willing to
conserve, the greater the bonus received. While municipalities will
need to work out their own numbers, Figure 2 illustrates how such
a system would work.
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FIGURE 2

sample density bonus calculation
This example is based on a 50-acre parcel that would yield 10 lots
under the standards of the zoning district in which it is located.
% Set
Aside

Density
Bonus

Set Aside
Acres

Developable
Acres

Lots/
Units

Entire Parcel
Density

Developable Area
Density

40%

0%

20.0

30.0

10

1 unit per 5.0 acres

1 unit per 3.0 acres

45%

10%

22.5

27.5

11

1 unit per 4.5 acres

1 unit per 2.5 acres

50%

20%

25.0

25.0

12

1 unit per 4.2 acres

1 unit per 2.1 acres

55%

30%

27.5

22.5

13

1 unit per 3.8 acres

1 unit per 1.7 acres

60%

40%

30.0

20.0

14

1 unit per 3.6 acres

1 unit per 1.4 acres

65%

50%

32.5

17.5

15

1 unit per 3.3 acres

1 unit per 1.2 acres

70%

60%

35.0

15.0

16

1 unit per 3.1 acres

1 unit per 0.9 acres

75%

70%

37.5

12.5

17

1 unit per 2.9 acres

1 unit per 0.7 acres

80%

80%

40.0

10.0

18

1 unit per 2.8 acres

1 unit per 0.6 acres

85%

90%

42.5

7.5

19

1 unit per 2.6 acres

1 unit per 0.4 acres

90%

100%

45.0

5.0

20

1 unit per 2.5 acres

1 unit per 0.3 acres

Sample Standards

Density Bonus. The appropriate municipal panel may grant a density bonus of [BONUS PERCENT] for every additional [SET ASIDE PERCENT] of the original parcel set aside as undevelopable beyond
the minimum required in [CITATION].
Density Bonus Linked to Community Goals

Town plans include goals and objectives that the community should
be striving to attain or accomplish such as:
™ To provide affordable housing.
™

To promote energy efficiency and use of renewable energy.

™ To develop recreation facilities, trails, or path networks.
™ To create shoreline buffers that protect water quality and

provide habitat.

™ To encourage mixed use development in designated areas.

Some Vermont municipalities, such as Norwich, have been offering
a density bonus for projects that address the first issue listed above,
affordable housing. Communities, however, can offer bonuses linked
to any number of other goals. Clear criteria need to be developed to
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determine eligibility for a bonus. The bonuses can be cumulative if
the proposed project meets more than one set of criteria. The regulations can establish a maximum bonus that will be offered for any
single project. The following sample provisions suggest how the typical town plan goals listed above could be translated into benchmarks
tied to PUD density bonuses.
Sample Standards

Density Bonus. The appropriate municipal panel may grant density
bonus for PUDs, not to exceed a maximum bonus of [PERCENTAGE]
that meet the criteria specified below:
Up to [PERCENTAGE] bonus for creation of affordable housing
units. The number of affordable units shall not be less than [PERCENTAGE] of the total number of housing units in the development. Affordable units shall be maintained as affordable units in
perpetuity [or a specified number of years] through deed restrictions, covenants, or other accepted legal mechanisms.
Up to [PERCENTAGE] bonus for LEED certified projects.
Up to [PERCENTAGE] bonus for projects that meet not less than
[PERCENTAGE] of their electrical energy demand through on-site
generation from renewable energy sources.
Up to [PERCENTAGE] bonus for projects that include sidewalks,
trails and/or bike paths that link to the town’s recreation path
system. Trails or paths may be located on set aside land and
public access shall be guaranteed through deed restrictions,
covenants, or other accepted legal mechanisms.
Up to [PERCENTAGE] bonus for waterfront projects that include
public access. Public access should include one or more of the
following: shoreline walkways, fishing access, boat access or
swimming access. Public access shall be guaranteed through
deed restrictions, covenants, or other accepted legal mechanisms.
Up to [PERCENTAGE] bonus for projects that provide vegetated buffers at least [NUMBER] feet in width along all shorelines,
streams or wetlands. Clearing of vegetation shall be limited
through deed restrictions, covenants, or other accepted legal
mechanisms. A management plan and/or planting of additional
woody vegetation may be required. Buffer areas shall be included within set asides to the greatest extent feasible.
Up to [PERCENTAGE] bonus for mixed-use projects within the [DISTRICT].
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Density Based on Subdivision Method

Another incentive municipalities can offer is to establish different
maximum densities within a zoning or overlay district based on
whether the applicant is proposing a conventional subdivision, a
PUD or even a transfer of development rights (TDR). This provides
a default density bonus for using the PUD or TDR provisions of the
regulations. The bonus is not discretionary if projects comply with
the provisions of the regulations, so applicants can have greater certainty regarding the development potential of their property.
Sample Standards

Maximum Density. The density of development in
the [DISTRICT] shall not exceed the following:

FIGURE 3

transfer of development through pud

5

1 unit/dwelling per 5 acres for PUDs approved
in accordance with (CITATION) of these regulations.

6
5

4

7

4

6

3

8

3

7

2

9

2

8

1

1
0

1

9

50-acre parcel with a yield of 10 lots

19-acre parcel
with a yield of 9 lots

3 2 1
4
5 1
9
81
6
7
1
7
8
1
6
9
1
5
1
0
1
4
1
1
1
2
1
3

Two non-contiguous lots developed as a single PUD with
19 lots clustered onto 12 acres. The 10 lots from the 50-acre
parcel are “sent” and added to the 9 permitted lots on the
19-acre parcel. The 50-acre parcel is conserved with an
additional 5 acres of open space within the development.

Transportation

and

1 unit/dwelling per 10 acres for conventional
subdivisions approved in accordance with
(CITATION) of these regulations.

1 unit/dwelling per 2 acres for TDRs approved
in accordance with (CITATION) of these regulations.

This system can be useful when changes that would
down-zone a district are being proposed. The district’s maximum density for conventional subdivisions can be reduced, but property owners could develop at the previously established density through
use of the PUD provisions.
While a transfer of development rights system may
not work in all communities, it has been effective
in places where development pressure is high. The
municipality must have a designated “receiving”
area where higher density development is desired
and feasible (see Colchester’s and Warren’s TDR
provisions).
Vermont towns can authorize a simple transfer of
development rights mechanism by allowing multiparcel PUDs in their regulations (see Charlotte’s
PUD provisions). This allows the development
rights from one or more properties to be transferred
to another parcel as part of a PUD as shown in Figure 3.
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Sample Standards

PUDs Involving Two or More Parcels. Two or more parcels, whether
contiguous or noncontiguous and whether in common or separate
ownership, may be combined in a single application for review as
a PUD.

D. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ Sample PUD provisions from Vermont municipalities (Ben-

nington, Charlotte, Colchester, Norwich, Orwell and Warren).

Vermont Planning Information Center (VPIC) Website

Website: www.vpic.info
Resources Available Include:
™ Vermont Land Use Planning Implementation Manual. Topic

Paper #22: Planned Unit Development.

Vermont League of Cities and Towns Resource Library (VLCT)

Website: www.vlct.org
Resources Available Include:
™ Subdivision Primer. Materials from a 2007 workshop.
™ Searchable resource library including land use regulations

from municipalities around Vermont.
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planning tool: cost of community services study
A Cost of Community Services (CoCS) study provides information
about the financial impact of existing land uses in a municipality. It
is a snapshot in time of current revenues and expenditures on a land
use basis. A CoCS study analyzes the financial demands of public
services and shows how much it costs to provide these services to
working lands and open space, residential, and commercial/industrial land uses.
The Lamoille County Planning Commission (LCPC), following the
methodology developed by the American Farmland Trust, conducted a CoCS study for the Town of Cambridge during the summer of
2005. This study provides a model that can be adapted by municipalities in Vermont and elsewhere. The process of preparing a CoCS
study is straightforward, but ensuring reliable figures requires the
involvement of municipal staff and officials.
The basic steps LCPC followed were:
™ Meet with local sponsors to define land use categories
™ Collect property and budgetary data
™ Allocate revenues and expenditures by land use
™ Analyze data and calculate land use ratios

A. Define Land Use Categories
The American Farmland Trust methodology groups all land uses
into one of four categories:
™ Residential
™ Commercial and industrial
™ Working lands and open space
™ Public lands

These categories and the land uses that are put in each may need to
be adjusted to reflect local conditions or concerns. As a first step,
meet with the municipality’s listers/assessors and other municipal
officials and/or staff that will be involved in the study. With their
input, determine how best to group specific land use classifications
into general categories for the purposes of allocating costs and revenues. For example, given the significant number of seasonal homes
in Cambridge, the town and LCPC staff decided to separate yearround residential and seasonal residential properties into two subcategories.

Transportation

and

Land Use Connections

experiences from northwest vermont

F-1

Large-lot residential properties may comprise a significant amount
of open space lands in the municipality. Those lands can be placed in
the working lands and open space category, while the residence is included in the residential category. Similarly, the value of a farmhouse
residence should be separated from its associated working lands.
For example, in Cambridge the value of land from all Residential 2
(six acres or larger) properties was allocated to the working lands and
open space category. In Vermont, the house site (dwelling plus not
more than two acres) value could also be used to allocate the assessed
value of large-lot residential or farm properties between the residential and open space categories.
Which lands will be classified as public for the purposes of the CoCS
study will also need to be determined. Other than lands owned by
a unit of government, there may be other quasi-public properties in
the municipality such as a social hall available for community use or
a wildlife preserve owned by a conservation organization that is freely
open to the public for recreational use. It may be necessary to review
such properties on a case-by-case basis to determine which category
is the most appropriate in light of local conditions and concerns.
Figure 1 shows the land use classifications commonly used by Vermont listers and how they might be grouped into the four general
categories for use in the CoCS study.

FIGURE 1

land use categories
Residential
Year-Round
Residential 1
Residential 2 residences*
Commercial apartment
Other (condos)
Mobile home landed
Mobile home unlanded
Farm residences*
Seasonal
Vacation 1
Vacation 2

Commercial & Industrial
Commercial
Industrial
Electric Utilities
Other Utilities

Working Lands & Open Space
Farm

B. Collect Data

Woodland

The following data will need to be gathered in order to conduct a
CoCS study:
™ The use and assessed value of each parcel of land in the mu-

nicipality. In Vermont, the listers’ Certified Final Computation Sheet will provide the data needed on property use and
value. Use of GIS tax parcel data, if it can be linked to land
use and assessment data, may be useful for classifying lands
and for illustrating how parcels have been categorized for
the purposes of the CoCS study.

™ Municipal revenues and expenditures, including those for

education. It may be necessary or desirable to interview department heads to fill in gaps or gather more detailed information as the study progresses. An understanding of each
revenue source and expense will be needed to determine the
most appropriate method for allocating the revenue or expense among the land use categories.
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Large-lot residential land*

Public Land
Federal land
State land
Municipal land
Quasi-public land*
* These lands will need to be individually
calculated or assessed to determine how best
to classify them.
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FIGURE 2

land use by category, cambridge
Land Use Category

Acres

Residential (All)
Year-Round Residential
Seasonal Residential
Commercial and Industrial
Open Space and Working Lands
Public Lands
Total

FIGURE 3

allocation multipliers
cambridge
Acreage

% of Total

Assessed Value

% of Total

3,909

10.0%

$242,223,462

71.5%

3,811

9.7%

$141,091,012

41.7%

98

0.3%

$101,132,450

29.9%

1,737

4.4%

$36,046,300

10.6%

28,758

73.6%

$33,466,438

9.9%

4,687

12.0%

$26,842,600

7.9%

39,091

100.0%

$338,578,800

100.0%

C. Allocate Revenues and Expenditures
When undertaking a CoCS study, the most complicated task is interpreting existing records to reflect the general land use categories.
Allocating revenues and expenses requires a significant amount of
research, including the participation, generally in the form of interviews, of municipal officials, administrators and/or staff.
While some revenues and expenses may be directly attributable to a
specific land use category, most will not be so easily allocated. The
American Farmland Trust CoCS methodology suggests using a multiplier for each land use category, based either on percentage of total
assessed value or percentage of total acreage, to allocate revenues and
expenses that are not directly attributable to a single use.

Year-Round Residential
Seasonal Residential
Commercial & Industrial
Working Lands & Open Space
Public Lands
Value

LCPC, when undertaking the CoCS study for Cambridge, decided
that the multiplier based on assessed value was more representative of
the demand for public services by each land use category. As shown
in Figure 3, nearly three-quarters of the town’s acreage was in the
open space and working lands category, but the assessed value of
those lands was less than 10% of the town’s total grand list. Local
conditions should be considered to determine which multiplier is
most appropriate.
Revenues or expenses that are directly related to specific land use
categories may include:
™ School expenses, which are directly attributable to residen-

tial land uses.
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FIGURE 4

example of revenues allocated by land use, cambridge

Seasonal
Residential
(29.9%)

Commercial
or Industrial
(10.6%)

Working
Lands
and Open
Space
(9.9.%)

Total
Revenue

Residential
(71.5%)

YearRound
Residential
(41.7%)

Municipal

$1,015,751

$789,239

$459,337

$329,902

$116,811

$109,701

School

$4,963,246

$3,856,442

$2,244,449

$1,611,993

$570,773

$536,031

$122,406

$87,520

$50,921

$36,599

$12,975

$12,118

$3,500

$2,503

$1,456

$1,047

$371

$347

Public
Land
(7.9%)

Taxes

State of Vermont
VTrans Town Highway Grant*
DHCA Planning Grant*
ANR PILOT

$23,495

$9,670
$277
$23,495

Licenses and Permits
Beer and Wine

$1,900

Dog Licenses

$1,882

$1,882

$1,095

$787

$1,900

Septic Permits

$3,400

$2,961

$1,723

$1,238

$439

$79,971

$57,179

$33,268

$23,911

$8,477

$1,951

$1,700

$990

$710

$252

Other
Recording Fees*
Use of Copier

$7,917

$6,318

* Revenues allocated based solely on multiplier (percentage of total assessed value)

™ Water and sewer expenses/revenues, which would apply to

all categories except open space and working lands.

Revenues or expenses that will need to be allocated based on a multiplier may include:
™ Recording fees.
™ Salaries of administrative personnel.
™ Highway maintenance costs and grants.

As illustrated in Figures 4 and 5, each line of the municipal budget
must be allocated among the land use categories. Some budget items
may be allocated among all land use categories based on the selected
multipliers while others may be divided between fewer categories.
LCPC met with Cambridge’s department heads and other officials,
including the County Sheriff, Town Clerk, Rescue Chief and head
of Public Health, to review the budget allocations before completing
the final step in the study.
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FIGURE 5

example of expenses allocated by land use, cambridge

Residential
(71.5%)

YearRound
Residential
(41.7%)

Seasonal
Residential
(29.9%)

Commercial
or Industrial
(10.6%)

Working
Lands
and Open
Space
(9.9.%)

$45,629

$35,454

$20,634

$14,820

$5,247

$4,928

$4,963,246

$4,963,246

$4,963,246

$2,757

$1,971

$1,147

$824

$292

$273

$218

$15,200

$13,239

$7,705

$5,534

$1,961

Assistant Town Clerks*

$59,398

$42,470

$24,710

$17,760

$6,296

$5,880

$4,692

Listers

$50,969

$39,603

$23,079

$16,554

$5,861

$5,505

$150

$150

$87

$63

Total
Expense

Public
Land
(7.9%)

Taxes
County
School
Lamoille Cty Planning*
Varnum Memorial Library
Salaries and Services

Animal Control
North Country Animal League
Other
Business Park Lights

$231

$231

Street Lights

$2,600

$2,265

$1,318

$947

$335

Parks and Lawns*

$2,700

$1,931

$1,124

$807

$286

Voting Machine

$1,012

$1,012

$589

$423

$267

$213

* Expenses allocated based solely on multiplier (percentage of total assessed value)

FIGURE 6

cost per $1 of revenue
cambridge
$2.00

D. Calculate Expense to Revenue Ratios
Once all revenues and expenses are allocated, they can be totaled by
land use category. Simple division results in a ratio of revenues to
expenditures by land use category.
The Cambridge study showed that year-round residential land uses
cost the municipality nearly twice what they pay in as revenue. AFT
has collected the results of more than 80 CoCS studies based on their
methodology from around the country. As shown in Figure 7, the
results from LCPC’s Cambridge study are similar to those found in
other communities.

$1.50
$1.00

Public Lands

Working Lands
Open Space

Commercial
Industrial

Seasonal
Residential

Year-Round
Residential

$0.50
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FIGURE 7

cocs study results, cambridge
Revenues

Expenditures

Ratio

National
Range

National
Average

$5,370,131

$6,708,598

1.25

1.01 - 2.11

1.09

Year-Round Residential

$3,126,181

$6,029,303

1.93

Seasonal Residential

$2,224,303

$730,570

0.33

Commercial and Industrial

$798,139

$266,659

0.33

0.05 - 1.04

0.51

Working Lands and Open Space

$798,673

$137,696

0.17

0.02 - 0.99

0.71

$63,782

$58,899

0.92

Land Use Category

Residential

Public Lands

E. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ Final report for the Cambridge CoCS study prepared by the

Lamoille County Planning Commission as a downloadable
PDF.

American Farmland Trust

New England Office: (413) 586-4593, ext. 29
Website: www.farmland.org
Resources Available Include:
™ Cost of Community Services Studies Fact Sheet, 2006 - A

downloadable PDF that summarizes AFT’s CoCS study
methodology and results from around the country.

™ Cost of Community Services Studies: Making the Case for Con-

servation, 2002 - A printed publication for sale from the
AFT bookstore.

™ AFT has completed more than 80 CoCS studies nation-

wide. Summary reports for many of those studies are available from their website as downloadable PDFs.
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planning tool: road standards
Municipalities need basic regulatory tools and coordinated administrative processes to ensure a safe, functional system of local roads
and driveways.
Some communities have no to few standards governing the development of new roads and driveways. Others have multiple standards,
found in a stand-alone road ordinance, zoning bylaws and/or subdivision regulations, which may be in conflict. Some municipalities
may regulate public roads, but not private roads or driveways. The
legislative body, road foreman, tree warden, planning commission,
review board and/or zoning administrator may have roles in the review and permitting of new roads and driveways. The results can be
confusing for everyone involved.

A. Assess Current Situation
The first step to improving a municipality’s standards and practices
for local roads and driveways is to clearly understand the current
situation. All relevant documents should be gathered and reviewed
including standards found in adopted land use regulations and local
ordinances.
A meeting with representatives of all the boards and the individuals involved in the process will be helpful. The existing standards
can be reviewed at that meeting and input gathered on what works
well, whether there are conflicts, and what is missing from any existing standards. The steps followed when permitting new public and
private roads, driveways and curb cuts should also be reviewed with
the group. This will help clarify each entity’s or individual’s role in
the process.
As a result of the meeting, problems with current practices and standards may come to light. It may become apparent, for example, that
current practice and written policies or processes have diverged.

B. Research Local Conditions
Road standards need to be tailored to fit local conditions. The characteristics of roads in rural, suburban and urban/village areas are and
should be different. So the standards for new roads and driveways
need to reflect the context of the area in which they will be constructed. Many subdivision ordinances include road standards more
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suited for suburban areas. The
sample ordinance presented here
was developed primarily for use in
a rural context. The ordinance is
annotated, however, to help communities tailor the standards to
meet local needs.
Before revising or drafting new
standards, it is important to have
an understanding of how the
community’s existing highway
system functions, the amount of
traffic and travel speeds on local
roads, the need to accommodate
non-motorized use of the roads,
and current development trends.
These will influence the “alterations” needed to fit the sample ordinance to the municipality.

FIGURE 1

highway ordinance, cambridge
Article V. Highway Classifications
5.01 Highway Functional Classification
Highways vary in their functional use. The standards by which a
highway is constructed are important to its proper functioning. The
Federal Highway Administration (FHWA) classifies all highways in the
country into various categories. Cambridge’s functional classifications
can be found on the Cambridge Road Name Map in Appendix A of
this ordinance.
A. Communities are first divided into rural, urban, and small urban areas based
on Bureau of Census classification. All of Cambridge’s highways are rural.
B. Highways are further classified into arterial, collector, and local roads based
on functional use.
a. Arterials may be either Principal Arterials or Minor Arterials and are defined
as those highways that connect major population centers and facilitate
statewide or interstate travel.
i. The largest of these are the Principal Arterials. In Vermont these include
the Interstate system (I-89 for example) and major roadways such as US
Route 2. There are no Principal Arterials in Cambridge.
ii. Minor arterial highways link larger cities with towns and provide interstate
and intercounty service. Routes 15, 104 and 108 north of Jeffersonville are
classified as Minor Arterials.
b. Collector roads generally serve travel of primarily intracounty rather than
statewide. Collector roads are further classified into major and minor based
on importance.
i. The Major Collector roads in Cambridge are Route 108 south of Route
15, Church Street, Route 109, Hogback Road, Pumpkin Harbor Road,
Upper Pleasant Valley Road, and Pleasant Valley Road.
ii. The only Minor Collector roads in Cambridge are Lower Pleasant Valley
Road and Mansfield Ave.
c. All other roads in Cambridge are local roads.

C. Establish Administrative Process
As described above, there may be many players with roles in the
reviewing and permitting of new roads and driveways. The planning
commission or other appropriate municipal panel will likely be assessing access, traffic circulation and road design as part of subdivision, planned unit development, site plan and/or conditional use
review in communities that have adopted land use regulations.
Municipalities should determine at which point the legislative body
and/or road foreman will review an access permit. Do they participate
while the project is being reviewed or do they wait until the project
has been approved? If conflicts arise, how will they be resolved?
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The model suggests that the legislative body/road foreman have
oversight of the construction requirements, while the planning
commission/review board address
location and design issues. The
administrative process section
of the ordinance, bylaws and/or
regulations should set forth a coordinated process, clearly define
responsibilities, establish the order of review and permitting, and
provide a method for resolving
conflicts.

D. Tailor the Road Standards
The model is a stand-alone highway ordinance, which applies only to
town roads or development roads to be accepted by the town, as well
as to access onto town roads. Similar processes and standards could
be developed for private roads and driveways. The design standards
can be part of a separate highway ordinance or incorporated into
land use regulations.
The model road standards should be refined based on an understanding of local conditions. Different standards may be desired in different parts of town or along specific road corridors. Many of the
standards vary based on the amount and/or speed of traffic. All stakeholders should have an opportunity to review and comment on the
proposed standards.

E. Resources
The Northwest Project Website

Website: www.transportation-landuse.org
Resources Available Include:
™ Model Highway Ordinance prepared by the Lamoille Coun-

ty Planning Commission.
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Vermont Planning Information Center (VPIC)

Website: www.vpic.info
Resources Available Include:
™ Links to VTrans publications and data sources and a variety of transportation planning resources

available online.

Vermont Agency of Transportation

VTrans Program Development: (802) 828-2685
Website: www.aot.state.vt.us
Resources Available Include:
™ Vermont State Standards for the Design of Transportation Construction, Reconstruction and Rehabilita-

tion on Freeways, Roads and Streets (A-76 and B-71) - A web-based version of this publication with
downloadable PDFs of the standard sheets.

Vermont Local Roads Program

Phone: (802) 654-2652
Website: personalweb.smcvt.edu/vermontlocalroads/
Resources Available Include:
™ Road Design and Maintenance Handbook: Techniques for Reducing Flood Damage to Local Roads ™ Developing a Highway Access Policy: Guidelines and a Model Ordinance - Recommended minimum

standards for the design, construction and maintenance of residential driveways and development
roads which enter onto public roads.

™ Vermont Local Roads Fact Sheets - A series of fact sheets on a range of local road issues available for

download or in print upon request.

™ Vermont Local Roads Publications and Video Library - Printed publications and training videos on a

range of local road issues available to municipalities. Some printed materials and all videos on loan
only. Copies available of some publications at no cost.

Better Backroads Program

Phone: (802) 654-2652
Website: www.vt.nrcs.usda.gov/rc&d/bbcoverpage.html
Resources Available Include:
™ Better Backroads Manual - Details cost-effective procedures towns can use to reduce the impact of

their roads on streams, lakes and wetlands. The manual is currently being updated.
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planning tool: access management
Access management describes a set of strategies that can be applied
by municipalities to prevent congestion and improve safety as development occurs along road corridors. The Vermont Agency of Transportation has developed Access Management Program Guidelines,
which include recommended policies, regulations and road design
standards. Below is a summary of the basic access management strategies described in that publication with illustrations and sample
regulatory language that municipalities can use as a model for local
policies and standards.

A. Driveways
Driveways are intersections. The number of crashes is disproportionately higher at driveways than at other intersections. Driveways
should be designed consistent with their intended use. By regulating
the basic design elements of driveways, intersection safety can be
improved.
Width

There is a “just right” width for a driveway based on the amount of
traffic and types of vehicles that will be using it on a regular basis.
Driveways that are too wide allow vehicles to enter or exit the main
roadway at a variety of angles, increasing the likelihood of crashes.
Driveways that are too narrow can lead to congestion if two vehicles
cannot move past each other, requiring an entering
driver to stop and wait on the roadway for another
to exit before making the turn.

2-way
width

1-way
width
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seParation

While more of a concern for commercial than residential driveways due to their volume and type of
traffic, specifying minimum widths is appropriate
for both residential and commercial accesses. Large
vehicles, such as delivery or fire trucks, need to be
able to safely enter and exit even a residential driveway serving a single home. Specifying maximum
widths can promote pedestrian and driver safety,
while also reducing the amount of impervious
paved or gravel surfaces resulting in environmental
and aesthetic benefits.

FIGURE 1

driveway width

1-way
width
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Sample Standards

The width of all driveways shall be in conformance with the
requirements in the table below, which are based on land use,
expected traffic volume and vehicle type. Width shall be measured between the curbs, if present, or for uncurbed driveways
between the edges of the paved or gravel driving surface, exclusive of radii, flares or transition sections. If two one-way accesses are adjacent to each other, a physical barrier at least 4
feet wide shall divide them.

FIGURE 2

vtrans width guidelines
Minimum
Width (ft)

Maximum
Width (ft)

Two-way access and
No multi-unit vehicles and
Peak volume 5 or fewer vehicles per hour

24

30

Two-way access and
Used by multi-unit vehicles or
Peak volume greater than 5 vehicles per hour

30

40

One-way access

18

24

12

24

Commercial and Multi-Unit Residential

Single-Unit Residential

Radii

To facilitate the turning movement of vehicles, driveways flare out
as they intersect with the roadway. The radii of that curve affects
the speed at which vehicles can turn in or out of the driveway; the
smaller the radii and the tighter the turn, the more drivers are forced
to slow down to make the turn.
Different radii are appropriate for different traffic situations. If the
posted speed on the main roadway is high, it may be desirable for
vehicles to enter or exit the roadway at higher speeds. In an urban or
village setting, it may be more important to slow traffic and promote
pedestrian safety. A larger radius results in a wider curb cut, which
increases how long it takes a pedestrian to cross the intersection. Additionally, longer vehicles, such as tractor trailers or buses, require a
larger turning radius. The appropriate radius for a driveway should
be based on the specific characteristics of its location and intended
use.
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FIGURE 3

curb radii

© 2006 Richard Drdul
The radius of the curve at this intersection has been reduced to
shorten the pedestrian crossing
and slow turning vehicles.
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FIGURE 4

vtrans radii guidelines

15-Ft radiUs
w/ 5-Ft shoULder

minimUm
10-Ft radiUs
Urban/viLLage
streets

minimUm 30-Ft radiUs
rUraL roads

commerciaL

50-Ft radiUs
maXimUm

commerciaL

residentiaL

20-Ft
radiUs

where there are
shoULders, reQUired
radiUs may be redUced
by shoULder width

Sample Standards

The radius for residential driveways shall be 20 feet, except that
where paved shoulders exist the 20-foot requirement may be
reduced by the shoulder width.

The radius for commercial and multi-unit drives shall be a minimum of 10 feet for urban/village areas or 30 feet for rural areas.
The radius shall be the minimum necessary to accommodate
the traffic volume and types of vehicles that will regularly use
the access. Under no circumstances shall the radius exceed
50 feet.

FIGURE 5

vtrans spacing guidelines
acess spacing (ft.)

500
400
300
200
100

20

25

30 35 40 45
miles per hour

50
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Driveways need to be spaced far enough apart along a roadway so
that drivers traveling down the road have time to recognize a vehicle preparing to enter or exit the main roadway and stop if necessary. The faster traffic is traveling on the main roadway, the greater
the spacing distance needs to be between access points. Figure 5 illustrates VTrans’ recommended spacing for unsignalized accesses,
which include driveways. These distances are based on level terrain
and need to be adjusted upward where hills or curves limit how far
ahead drivers can see down the road (sight distance).
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Since they are based on the posted speed, driveway spacing requirements can be applied in urban, suburban, village or rural settings.
They should be applied to all types of accesses including residential
driveways, commercial drives, private roads and public roads
Sample Standards

All driveway and unsignalized road intersections shall be located in conformance with the minimum spacing requirements
based on the posted speed of the road being intersected as
specified in the table below unless the access points directly
oppose each other as illustrated in the figure below. Spacing
shall be measured between the edge of the travel lane of a
road or the edge of a driveway.

FIGURE 6

vtrans spacing guidelines
Posted Speed
(mph)

Access
Spacing (ft)

25

155

30

200

35

250

40

305

45

360

50

425

minimUm
sPacing

directLy
oPPosed
minimUm
sPacing

Corner/Triangular Sight Distance

Drivers exiting from a driveway need clear visibility in order to safely
pull out onto the roadway. The faster the traffic is moving on the
roadway, the further down the road drivers need to see. At 30 miles
per hour, a vehicle travels 44 feet each second. At 50 miles per hour,
a vehicle travels 73 feet each second. Drivers should be looking for
oncoming traffic as they approach an intersection to see whether it
is safe to exit the driveway onto the road. There should not be any
obstructions to that view - vegetation, signs, fences, utility boxes,
etc. - from the ground level to a height of at least 3.5 feet, which is
considered eye level for a seated driver in a typical passenger vehicle
(larger vehicles have a higher eye level). VTrans recommends measuring the corner or triangular sight distance from a point 15 feet back
from the edge of the traveled lane.
Since they are based on the posted speed, sight distance requirements
can be applied to residential and commercial driveways in urban,
suburban, village or rural settings.
H-4
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FIGURE 7

vtrans corner/triangular sight distance guidelines

15 Ft

minimUm sight distance
based on roadway sPeed

Posted Speed
(mph)

Minimum
Sight Distance
(ft)

25

280

30

335

35

390

40

445

45

500

50

555

no obstrUctions to the view From
groUnd LeveL to a height oF 3.5 Feet
within the triangULar cone oF vision
For drivers eXiting the driveway

Sample Standards

All driveway and unsignalized road intersections shall meet the
minimum sight distance requirements based on the posted speed
of the road being intersected as specified in the table to the left.
The sight distance shall be measured from a point on the drive 15
feet from the edge of the traveled way and at an elevation of
[NUMBER] feet above ground level.

B. Shared Access and Interconnections
Fewer intersections means less traffic congestion and safer roads. By
promoting construction of shared driveways and frontage roads, the
number of new access points along a developing road corridor can
be limited or potentially be reduced if existing curb cuts are consolidated. Interconnecting commercial parking lots or subdivision
streets, allows travelers to drive from one location to another without
entering and exiting the main highway.
Shared Driveways

Requiring or encouraging shared driveways is a simple access management strategy that can be applied to residential or commercial
development along rural roads, as well as in urban, village or suburban areas.
Along rural roads, where the posted speed will likely be 40 miles
per hour or higher, driveways should be 300 feet or more apart (see
Figure 5). Some communities have achieved this separation by establishing minimum frontage requirements of several to many hundred
feet in rural zoning districts with minimum lot sizes of 2 acres or
greater. These regulations, while limiting the number of new access
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points, promote a linear pattern of large-lot residential development.
Incentives for clustering even a small subdivision of two or three lots
with a shared driveway could provide the same access management
benefit while also meeting other community goals such as preserving
open space and rural character.

FIGURE 8

shared access

Municipalities should also consider the expense each new driveway
may add to their highway budget. Many driveways have a culvert
within the town road right-of-way. While the property owner will
pay for the initial installation of the culvert and can be required to
maintain it, since it is in the public right-of-way municipalities may
become responsible for maintenance and future replacement. Additionally, damage to town roads during major storms is frequently
exacerbated by runoff from driveways and private roads.

not
this

this

Many zoning regulations contain the following sentiment, “Shared
access between adjoining properties is encouraged.” Encouragement
alone will likely not have the desired results. Municipalities can consider whether to require shared access in certain zoning districts,
along specific road corridors, for residential subdivisions of a certain
size, etc. A waiver provision can provide flexibility where site conditions or safety concerns make a single access or shared access difficult
or undesirable. Incentives, such as density bonuses or reduced frontage requirements, can be used to promote shared access.
Sample Standards

No lot shall be served by more than one access. Corner lots
shall have access from the less heavily traveled road.
Lots being subdivided with frontage on [specific town or state
highways] shall be designed with shared driveways resulting
in not more than 1 new access for every [number] lots being
created.

not this

this

The appropriate municipal panel may grant a density bonus
of the greater of [percent] or [number] additional unit(s) for
PUDs with a single access onto a town road or state highway.
The appropriate municipal panel may reduce the minimum
frontage for lots with shared access by [percent], not to be
reduced below a minimum of [number] feet.
The appropriate municipal panel may waive this requirement
in accordance with the provision of [CITATION] of these regulations if (a) it determines that a waiver is necessary to ensure
public safety or (b) strict compliance with this standard, due
physical constraints specific to the property under review,
would result in adverse environmental impacts or less desirable
site design than would otherwise be possible.
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FIGURE 9

the slow road, waitsfield

Service Roads

Service roads, also referred to as frontage or backage roads, run parallel to the main road and provide alternative access to property adjacent to heavily-traveled and/or high-speed highways. This access
management technique is most commonly applied to developing or
existing highway commercial areas.
This strategy, however, can also be used in a traditional downtown or
village center, especially those characterized by a linear development
pattern. When a second road is run parallel to the main highway behind existing buildings or with a separation distance that will allow
for buildings to be constructed between the roads, it also provides
access to properties located on both sides of the service road.

In an undeveloped area, implementation of a service road may be
more straightforward. A municipality could consider the opportunities for constructing such roads and develop regulations to require
development of service roads that would apply along specific highway segments or use an official map to delineate the desired alignment of a future service road. Where there is pre-existing development, municipalities may be able
FIGURE 10
to implement plans for a service
access road road incrementally, on a parcelby-parcel basis as land uses change
or owners are willing to cooperservice (backage) road
ate.
Interconnected Parking Lots

main Highway
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service (Frontage) road

Working to interconnect parking
lots is an alternative to building a
service road for existing commercial areas along busy highways.
This technique can also be used
for areas being developed commercially where a service road is
not a viable option. Municipalities
can require rights-of-way from a
parking lot to adjoining land that
will allow for future connections if
the adjoining property is also developed for commercial use. Safety for drivers and pedestrians will
need to be considered and measures taken to prevent high-speed
travel within the parking lots.
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Interconnected Street Network

An interconnected street network can disperse vehicles making local
trips and provide alternative routes between destinations. This reduces the amount of local traffic funneled onto the main highways. It
can, however, increase the amount of traffic on neighborhood streets.
Generally, regulations or incentives aimed at increasing the connectivity of existing or new roads are linked with efforts to calm traffic
such as narrowing streets.
Since development in Vermont tends to proceed one parcel of land
at a time over a number of years, it can be difficult to envision how
a system of interconnected streets could be achieved. Municipalities
have tools, including adoption of an official map and land use regulations, that can be used to promote a desired pattern of development and creation of an interconnected street network.
New PUDs and subdivisions can be required to delineate rights-ofway for future road connections. Where an adjoining property is
likely to be developed in the near the future, developers can be required to build their roads to the property line, creating ‘street stubs’
that will then connect the neighboring development.
Existing cul-de-sacs and dead-end streets
may also be connected to the network,
although opposition from some property
owners should be anticipated. Neighborhood concerns over the amount and speed
of traffic will likely need to be addressed
for such a program to be supported by residents.

FIGURE 11

interconnected streets

Sample Standards

Streets shall be designed to interconnect within a proposed development
and with adjoining development. Culde-sacs shall be allowed only where
physical or topographic conditions offer no practical alternatives.
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r.o.w.

All contiguous areas of primarily undeveloped land of [number] acres or
more shall be identified and a map prepared showing all possible local street
connections. The appropriate municipal panel may require that [rights-ofway or street stubs] be provided to
allow for future connections between
adjacent developments.

r.o.w.

ParceL
being or
to be
deveLoPed
in near
FUtUre

right-oF-way reQUired to aLLow
FUtUre road connection shoULd
adJoining ParceL be deveLoPed
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C. Resources
Vermont Agency of Transportation

VTrans Policy and Planning: (802) 828-3960
Website: www.vtaccessmanagement.info
Resources Available Include:
™ Access Management Primer - A web-based overview of the basic principles of access management.
™ Definitions and Examples - Downloadable dictionary of terms, case studies illustrating access man-

agement projects in Vermont communities, and hands-on exercises.

™ Techniques and Sample Regulations - Downloadable descriptions of specific access management

techniques and examples of access management regulations from communities around Vermont.

Other VTrans Publications Include:
™ Access Management Guidebook - 1996 publication describing land use strategies and techniques to

improve access management.

™ Access Management for Roads and Streets: Handbook for Community and Transportation Planners.
Vermont Local Roads Program

Phone: (802) 654-2652
Website: personalweb.smcvt.edu/vermontlocalroads/
Resources Available Include:
™ Developing a Highway Access Policy: Guidelines and a Model Ordinance - Recommended minimum

standards for the design, construction and maintenance of residential driveways and development
roads which enter onto public roads.

Vermont Planning Information Center (VPIC) Website

Website: www.vpic.info
Resources Available Include:
™ Vermont Land Use Planning Implementation Manual. Topic Paper #17: Official Map.
™ Vermont Land Use Planning Implementation Manual. Topic Paper #25: Roads and Highways.
™ Links to VTrans publications and data sources and a variety of transportation planning resources

available online.

Better Backroads Program

Phone: (802) 654-2652
Website: www.vt.nrcs.usda.gov/rc&d/bbcoverpage.html
Resources Available Include:
™ Driveway Access Guide.
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