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1.0

INTRODUCTION

The US Route 4 Corridor Management Plan was developed through a joint effort of the Town of Hartford,
the Two Rivers‐Ottauquechee Regional Commission (TRORC), the Vermont Agency of Transportation
(VTrans), the project Steering Committee, local residents and business owners. This Corridor
Management Plan was developed through a
systematic review of existing transportation
conditions, previously identified deficiencies,
land use patterns, zoning and land use
regulations, combined with input from local,
regional, and state stakeholders. Future land use
scenarios were developed for 2030 and 2050
using detailed parcel‐specific projections which
were thoroughly reviewed by all stakeholder
parties. An examination of the 2030 and 2050
future scenarios led to the identification of future
land use policy, transportation deficiencies and
recommendations.
A number of studies of the US 4 corridor have been prepared over the past 30 years (See Appendix A for a
summary of previous studies). Most of these studies have recommended new road alignments, village
bypasses, or other costly infrastructure improvements to address identified capacity and safety concerns.
In the end, each of these large‐scale recommendations was ultimately passed over due to their significant
costs.1 Given this precedent for bypassing more costly recommendations and VTrans’ current “Road to
Affordability” initiative, the charge for this Corridor Management Plan was to develop a comprehensive
land use and transportation plan that addressed capacity and safety deficiencies with transportation,
land use policy, and regulatory alternatives that are less costly than traditional remedies.
The study area for this Corridor Management Plan runs along
US Route 4 between I‐89 Exit 1 and the Hartland Town Line
(Figure 1). From a statewide perspective, US Route 4 is one
of only three high‐level east‐west routes across Vermont and
carries the highest volumes of the three (VT Route 9 and US
Route 2 are the others). The study area, which falls entirely
within the Town of Hartford, includes a diverse mix of
clustered retail, single‐family residential, single‐use retail,
and undeveloped land uses. There are a number of important

1 One report even noted that a potential new alignment would cost more than VTrans spends on all roads in the state in five years
combined.
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visitor and resident destinations along the study corridor, including the Quechee Gorge, the Gorge shops,
the Gorge visitors’ center, the Vermont Institute of Natural Science (VINS), and the village of Quechee. US
Route 4 also serves as a primary route for visitors to Woodstock village and the Killington ski resort.
Figure 1: Project Study Area

Despite the regional importance of US Route 4 through Hartford, the road (also known locally as
“Woodstock Road”) provides an important function for local
commuting, shopping, and recreational trips. There is then a subtle
conflict between the road’s functional class, the balance of mobility
and accessibility it offers, and the role that it plays for local and
regional trips into the future. Additionally, a significant portion of the
parcels fronting US 4 are either undeveloped or underdeveloped,
which poses the potential for a significant amount of new, locally‐
generated traffic to be added onto US Route 4 in the future.
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These issues and the future form and function of land use and transportation improvements along the
corridor were the main focus for the corridor Steering Committee (see member listing below) in the
development of this Plan. In addition to receiving input from the Steering Committee, the Plan was
presented to the public and to VTrans management staff two times each during the report’s development.
(See Appendix B for complete summary of public outreach)
This Corridor Management Plan moves through an assessment of existing and projected future
transportation and land use conditions, including discussions on land use regulations, zoning, traffic
congestion, access management, safety, and mobility. The Plan concludes with a set of transportation and
land use recommendations that arose out of the analysis and through stakeholder input.

US ROUTE 4 CORRIDOR STUDY
STEERING COMMITTEE MEMBERS
William Blaiklock
Randolph National Bank in Quechee; Hartford Area
Chamber of Commerce Member; Co‐Director of Covered
Bridges Half Marathon
Michael Brands
Woodstock Town Planner and Zoning Administrator;
TRORC Transportation Advisory Committee
Susan Clark
VTrans, Regional Planning Coordinator
Gayle Ottman
Hartford Selectboard; Hartford Area Chamber of
Commerce Executive Director
Peter Esterquest
VINS Community Services Manager; Hartford Area
Chamber of Commerce Member
Gary Neil
Quechee Gorge Village

Jerry Frederickson
TRORC Commission / Executive Committee; Town of
Barnard representative
John Jalowiec
Hartford Planning Commission Chair; Quechee Resident
Peter Gregory
TRORC Executive Director; Hartford Area Chamber of
Commerce Member
Lori Hirshfield
Planning Director, Hartford Planning & Development
Services
Roger Shepard
Owner, Quality Inn and landowner
Project Staff:
Costa Pappis, VTrans
Matt Osborn, Hartford
Chuck Wise, TRORC

1.1 Corridor Vision & Goals
The US 4 corridor between Exit 1 and the Hartland Town Line in the Town of Hartford serves a critical
role as “Woodstock Road” in serving local commuter, shopping, and visitor trips while also serving as “US
4,” a critical east‐west link in the statewide transportation system.
The vision for the US 4 corridor is one in which accessibility and mobility are maintained through
comprehensive land use, transportation, and access management policies and through transportation
infrastructure improvements.
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For local residents, business owners, and visitors, “Woodstock Road” will provide a safe, accessible, and
attractive travel corridor for automobiles, pedestrians, bicyclists, and transit buses with new sidewalks,
bicycle facilities, carpool/transit facilities, intersection improvements, and development intensity focused
in the Quechee Gorge and Quechee Village/Waterman Hill areas.
For long‐distance through trips, “US 4” will provide safety and mobility for automobiles and trucks
traveling through Hartford through improvements to roadway geometrics, access management,
intersection enhancements, and demand management success through local land use decisions.
The following goals have been identified to help achieve the corridor vision:



Provide an appropriate balance between through vehicle mobility and local access.



Establish a strong and coherent connection between existing Town, Regional, and State
development approval processes to ensure adequate and objective vetting of development
proposals prior to the granting of approval.



Acknowledging the lack of public funding for large‐scale infrastructure improvements, identify
innovative funding mechanisms, and utilize private developer contributions for off‐site
improvements to finance infrastructure improvements along the corridor.



Preserve mobility along US 4 by maintaining the current end‐to‐end travel time and a minimum
LOS D for all intersections and approaches and LOS C between such cross‐points.



Improve access to and circulation between existing and future development in the corridor
through a joint local and state access management program.



Provide a safe and efficient transportation corridor by addressing areas with known safety
deficiencies.



Improve travel options for pedestrians, cyclists, and transit users.



Enhance the natural and scenic attributes of the corridor through donated and purchased scenic
easements, consolidated growth patterns, access management, and landscaping along the
corridor.



Encourage development only in the defined growth areas along the corridor.
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2.0

LAND USE ASSESSMENT

The land use assessment’s goal is to identify existing land uses for the parcels fronting US Route 4 and
then project what the future land uses will be. The land use assessment also looks at the existing land use
regulations. In sum, the land use assessment covers the four following subjects:
1.

Environmental features along the study corridor

2.

Existing land uses by parcel

3.

Future land use projections

4.

Existing corridor management policies and practices

2.1 Environmental Features Assessment
In addition to the Ottauquechee River and the Quechee Gorge, the following types of environmental
features are shown in Figure 2 and Figure 3:



Figure 2: Agricultural soils (prime and statewide), contours, and fluvial erosion hazard corridors



Figure 3: Deer wintering areas, wetlands, public lands

A large portion of the land fronting US 4 in the study area is categorized as agricultural soils of statewide
significance by the Natural Resources Conservation Service. Much of the corridor is categorized by steep
slopes along both sides of the roadway. The study area also includes public lands, such as the Quechee
Gorge State Park. Primarily in the area around the Quechee Gorge State Park, there are also areas with
rare, threatened, or endangered animal and plant species. There are no wetlands immediately adjacent to
US 4 in the study area. Any future development or roadway improvements should avoid encroachment
into the identified fluvial erosion hazard corridors of the Ottauquechee River. The Fluvial Erosion Hazard
Report is included as Appendix C.
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Figure 2: Environmental Features – Agricultural Soils and Contours
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Figure 3: Environmental Features – Deer Wintering Areas, Wetlands, and Public Land

2.2 Existing Land Use Assessment
The existing land use assessment identifies the primary land uses (commercial, public, recreational,
residential, vacant) of the 137 parcels that front US 4 in the study area (Figure 4). Of note is that 42
parcels out of 137 (31%) are currently undeveloped.
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Figure 4: Existing Land Uses

2.3 Future Land Use Projections
Future land uses along and adjacent to the corridor were estimated based on a number of factors,
including development potential, zoning, and external growth rates. Future land use projections were
developed separately for the following three categories of growth:



Growth along the corridor: Accounts for development on parcels immediately adjacent to the
study corridor.



Growth in Quechee Lakes: Accounts for future growth within the Quechee Lakes development
that does not immediately abut the study corridor.



External growth: Accounts for general growth in the region affecting future traffic volumes on US
4 not included in the above two categories.
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2.3.1

Identification of Developable Parcels

Immediately adjacent to the study corridor, 24 parcels were identified as potentially developable based
on the parcel’s frontage on US 4, buildable area, and development potential. Some of the existing
undeveloped lots (42) did not have any buildable area and were considered to have no development
potential. Potential development is considered new development or the redevelopment of a property:



Example of new development: A wooded lot is subdivided, cleared, and two homes are built.



Example of redevelopment: A gas station is renovated to include sandwich and donut shops,
which intensifies the land use.

Figure 5 shows the locations of the 24 developable parcels.
Figure 5: Developable Parcels

Residential and commercial growth projections along the corridor were based on the proposed zoning
district boundaries and regulations being developed by the Town of Hartford concurrently with the
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development of this Plan. Figure 6 shows the proposed zoning district that applies to each of the
potentially developable parcels.
Figure 6: Developable Parcels by Proposed Zoning District

2.3.2

Designation of Residential and Commercial Development

Two broad land use categories were initially established for the developable parcels along the corridor:
residential and commercial. The residential category includes single family and multi‐family land uses.
The commercial category includes a wide range of retail, office, and industrial uses.
The future development potential for each of the 24 identified parcels was designated as either
commercial or residential based on the following factors:



Development capacity of the parcel



Prior development proposals for the parcel
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Physical location of the parcel and proximity to other similar uses



Applicable zoning district



Input from Regional and Town of Hartford planning staff



Regional planner evaluation of development patterns along US 4 from Hartford to Bridgewater
from 2000 to 2008.

2.3.3

Residential Land Use Projections

Once the potential residential parcels were identified, the maximum residential unit projections for each
parcel was calculated based on the proposed zoning regulations, which define the number of potential
residential units based on frontage, lot depth, and minimum lot size. Residential projections were then
split into single‐family and multi‐family units based on historic trends, zoning, and likely use for the
parcel.

2.3.4

Commercial Land Use Projections

Further refinement of the projected commercial land uses were based on the following three inputs:



Proposed zoning requirements



Steering committee projections



Input from Regional and Town of Hartford Planning Staff

At the 14 May 2008 Corridor Steering Committee meeting, a variety of land uses were presented and
committee members were asked to rank which future land uses they thought were likely to be built along
the corridor. Figure 7 summarizes the combined ranking of the steering committee members.
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Figure 7: Steering Committee Future Commercial Development Projections
Land Use Total Votes
Hotel
8
Quality Restaurant
8
Motel
7
Fast‐Food Restaurant with Drive‐Through Window
7
General Office Building
7
Drive‐In Bank
6
Convenience Market with Gasoline Pumps
6
Gasoline/Service Station with Convenience Market
6
Medical‐Dental Office Building
6
Drinking Place
5
High‐Turnover (Sit‐Down) Restaurant
5
Nursery (Garden Center)
5
Specialty Retail Center
5
Supermarket
4
Shopping Center
4
Convenience Market (Open 15‐16 Hours)
3
Factory Outlet Center
3
Free‐Standing Discount Store
3
Health/Fitness Club
3
Single Tenant Office Building
3
Video Rental Store
3
Apparel Store
2
Convenience Market (Open 24 Hours)
2
General Light Industrial
2
Hardware/Paint Store
2
Pharmacy/Drugstore with Drive‐Through Window
2
Pharmacy/Drugstore Without Drive‐Through Window
2
Athletic Club
2
Automobile Care Center
1
Automobile Parts Sales
1
Building Materials and Lumber Store
1
Discount Supermarket
1
Fast‐Food Restaurant without Drive‐Through Window
1
Furniture Store
1
Quick Lubrication Vehicle Shop
1
Self‐Service Car Wash
1
Manufacturing
0
New Car Sales
0
Recreational Community Center
0
Tire Store
0

%
6%
6%
5%
5%
5%
5%
5%
5%
5%
4%
4%
4%
4%
3%
3%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
1%
1%
1%
1%
1%
1%
1%
1%
0%
0%
0%
0%

The Steering Committee projections, combined with applicable zoning regulations and local and regional
planning staff input, were used to develop the future maximum commercial growth in the study area.
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2.3.5

Maximum Residential and Commercial Growth Estimates

Figure 8 shows the maximum projected residential and commercial development along the study
corridor by zone.1 Based on engineering judgment, 60% of the calculated future growth is assumed to be
complete by 2030 and 100% complete by 2050 (i.e. maximum buildout).2
Figure 8: Residential and Commercial Land Use Projections by Road Segment

2.3.6

Land Use Growth within Quechee Lakes

Although much of the Quechee Lakes development is not located immediately along the US 4 corridor, the
future residential growth within Quechee Lakes was analyzed separately due to its significant growth
potential. Future residential growth within Quechee Lakes was estimated based on the average number

1 Study area zones are defined as the road segments in between study intersections.
2 Growth in the Quechee Interstate Interchange area is predicted based on the assumption that water and sewer services will be
available.
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of dwelling units permitted between 1998 and 2007.1 In those years, there was an average of 12 single‐
family homes and 7 multi‐family units built per year. Based on these rates, 153 new single‐family homes
and 92 multi‐family units were projected to be built by 2030 and 389 new single‐family homes and 234
multi‐family units by 2050.2
Figure 9: Quechee Lakes Lands

2.3.7

External Land Use Growth

While most of the future traffic increases along the study corridor will likely be driven by development
along the corridor or within the Quechee Lakes development, there will certainly be future development
outside of these two areas that will ultimately affect traffic on US 4. The future traffic volumes resulting

1 Town of Hartford land use records
2 Although the ultimate future residential development potential of Quechee Lakes (particularly in the 5C parcel) is still largely
unknown, we felt that this projection methodology was reasonable and provided for conservative results for our use in
estimating future traffic impacts along US 4.

30 September 2008

US Route 4 Corridor Management Plan
Page 15

from this “external” growth was accounted for by applying historic growth rates for US 4 into the future.
More detail on this methodology is provided in the next section.

2.4 Existing Corridor Management Policies and Practices
An assessment of existing corridor management policies and practices includes the identification of
management jurisdictions, a review of relevant plans, policies, and regulations, and follow‐up interviews
with staff to gain some insight into the current state of corridor management. This analysis for the US 4
corridor in Hartford was based in part on an assessment methodology recently developed by the Center
for Urban Transportation Research, which includes the use of detailed checklists and matrices to evaluate
the current status of inter‐jurisdictional coordination, public policy, and regulatory standards that apply
within the corridor.1 The results of this assessment are summarized as follows.
Figure 10: Current Practice Matrix: Administrative Jurisdiction
Jurisdictions

Yes

Planning
Development
Regulation

5
5

Access Approval

5

Coordination
Requirements/
Agreements/
Protocols

2.4.1

Partial

No

Notes
Shared: VTrans, TRORC, Hartford



5

Shared: State (Act 250), TRORC (Act 250/Substantial Regional
Impacts), Hartford (local regulation, Act 250)
Shared: VTrans (US4), Hartford (Local Roads) − no Class I road
segments
No memoranda of agreement
Informal process for internal application referrals at local level
New (2007) statutory requirement to refer applications to VTrans
for variance requests on state roads
Hartford member of TRORC planning processes; TRORC supplies
technical assistance, including data collection/analyses, studies,
draft ordinances, development review.

Inter‐Jurisdictional Coordination

It is very common for more than one governmental entity or agency to share responsibilities for corridor
management − for the US 4 corridor, which extends beyond municipal, regional and state boundaries, this
is especially true. The following entities have jurisdiction over various, interrelated, aspects of land and
transportation planning and development along the US 4 corridor in the Town of Hartford:



Vermont Agency of Transportation − for agency transportation planning, state highway access
permits, and highway infrastructure maintenance and improvements. VTrans, through
interagency review, may participate in Act 250 proceedings, and also may have standing as an
“interested party” to participate in local development review hearings.

1 Williams, K. M. and Hopes, C. 2007. Guide for Analysis of Corridor Management Policies and Practices Center for Urban
Transportation Research, Tampa, FL (www.cutr.usf.edu).
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District Environmental Commission − for Act 250 development review, including
consideration of a project’s potential transportation impacts and conformance with municipal
and regional plans.



Two RiversOttauquechee Regional Commission − for regional comprehensive and
transportation planning programs, including the adoption of a regional plan that includes land
use and transportation elements, and regional transportation development plans, studies and
improvement programs. The regional commission also reviews and approves local plans, upon
request provides a variety of technical assistance to its member municipalities and has standing
in all Act 250 proceedings.



Town of Hartford − for comprehensive municipal planning, land use regulation, and town
highway ordinances and access permits, including the adoption of a municipal plan that includes
land use and transportation elements and implementing bylaws, regulations and programs. Local
regulatory authority is shared between the zoning administrator, planning commission, zoning
board of adjustment, highway superintendent, and selectboard. The town is also a participating
member of the regional commission and the commission’s Transportation Advisory Committee
(TAC), and has standing in Act 250 proceedings through the select board and planning
commission.

Each of these entities has different goals, objectives and responsibilities for corridor management. While
the state retains immediate control within the highway right‐of‐way, it has little authority outside of Act
250 to plan for and regulate patterns and densities of development that may affect highway function,
safety and efficiency.1 This largely falls to the town, under its municipal plan and land use regulations,
and local participation in Act 250 proceedings. The town, however, has no authority to approve access to
state highways, including US Route 4 − as noted earlier, there currently are no Class 1 road segments that
allow for shared jurisdiction − or to independently require improvements within state rights‐of‐way2.
The regional commission serves largely in an advisory capacity to both its member towns and the state,
and as a technical resource to the town. It does, however, have a regulatory role in Act 250 review −
particularly for projects that may have “substantial regional impact” − defined in part by the regional
commission to include projects that:



Modify existing regional settlement patterns by (a) shifting activity from an existing regional
development area to a major new area of regional development; (b) locating in an area which
does not presently contain development of similar type or scale; or (c) resulting in activities
currently served or planned for by development elsewhere in the region;

1 Of note, under Act 250, a project cannot be denied, rather only conditioned, with respect to its potential impacts on traffic
congestion and highway safety (under criterion 5). It can however, be denied for impacts to highway infrastructure (under
criterion 9K).
2 As noted by Peter Gregory of TRORC, because Hartford has adopted both zoning and subdivision regulations, for purposes of
Act 250 jurisdiction it is classified as a “10‐acre” (vs. 1‐acre) town, reducing the number of projects subject to state review. As
a result, Act 250 does not apply to projects involving less than 10 acres, or fewer than ten housing units.
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May significantly affect existing capacity of regional public facilities by: contributing to a
reduction in the peak hour Level of Service (LOS) from D to E or from E to F; by contributing five
percent or more to the peak hour Level of Service (LOS) D on a regionally significant local or
state highway in or immediately adjacent to regional growth areas or LOS C on regionally
significant local or state highways in rural areas; or by necessitating substantive capital
improvements, such as widening or signalization of regionally significant local or state highways;



Impair the continued function of significant regional facilities including, but not limited to,
interstate highway systems.

Other thresholds also can apply to particular projects, depending on their type, scale, location, timing and
potential impacts on one or more communities or regional facilities and resources. In cases where a
project is determined to have substantial regional impact, the regional plan may override local plan
policies and recommendations in Act 250.
Efficient and effective corridor management among multiple jurisdictions requires a level of coordination
that often is lacking, to the detriment of highway capacity and safety and the communities and
development it serves. Avenues exist for voluntary cooperation, including limited opportunities to
participate in planning and project review at all levels, but currently there are few formal mechanisms in
place that mandate inter‐jurisdictional cooperation − particularly between VTrans and the municipality,
who shoulder most regulatory responsibilities within the corridor.1 Their respective authorities meet,
and divide, along the right‐of‐way (or property) line. Current state statutes governing both require only
that:



As a condition of highway access approval by the state (or town for local roads), compliance with
all local ordinances and regulations relating to highways and land use is required (19 VSA.
§1111).



In no case shall “reasonable” access to a property be denied, except as necessary to be consistent
with state planning goals, and to be compatible with state agency, regional, or regionally
approved municipal plans (19 VSA §1111).



Applications to the state for a driveway or access permit must include a proposed highway
access plan for the entire tract of land, and the agency can condition its approval accordingly, to
include limits on accesses, the construction of frontage roads and lanes, traffic control
improvements, etc.



No deed for the subdivision of land abutting a state highway can be recorded by the town unless
all subdivided lots meet state access requirements, including but not limited to the requirement
to install a frontage road (19 VSA §1111)2.

1 VTrans has convened a “change of use” committee consisting of interested stakeholders to once again try to address this issue
through proposed legislation, including possible statutory changes under 19 V.S.A. §1111 and 24 V.S.A. Chapter 117.
2 Many municipal clerks, who are responsible for recording deed and subdivision plats, are not aware of or have difficulty
administering this requirement − as a result it is often ignored, as noted in a July 9, 2007 letter from VTrans to municipal clerks.
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The town must provide notices of public hearing to VTrans for any requests for variances from
setback requirements along state highways (24 V.S.A. §4464 as amended in 2007).1

The need for better coordination between state and local government permitting processes that regulate
development along state highways is a longstanding, statewide concern. The need is also evident locally
from a recent example −cited by both town and regional commission staff −of a four‐lot subdivision
proposed along US 4 east of Quechee that the Hartford planning commission denied, based in part on
traffic concerns, but VTrans approved, under an assumption that town approvals had been obtained. 2
The planning commission’s decision is currently under appeal in Environmental Court.
Legislation has been proposed to improve notification and coordination requirements under both Title
19 (for highway access permits) and Title 24 (under local development review) but, until such legislation
is enacted, better coordination will depend largely on voluntary local and state agency efforts.
There is also the need for coordination at the local level. Under the town’s current land use and highway
regulations, the zoning administrator, planning commission, board of adjustment, highway
superintendent and selectboard all have separate, but sometimes overlapping, jurisdiction over
development along and access to the highway corridor. The town’s land use regulations now simply
require that applicants obtain all necessary state and municipal permits, including highway access
permits. Staff provides a critical coordinating function internally − applications are referred among staff
for review on an informal basis, and between boards. There is still a chance however, that overlapping
jurisdiction − e.g., for the review of development impacts on traffic and road conditions − may result in
conflicting decisions or inconsistent conditions of approval.

2.4.2

Planning Policies and Recommendations

For purposes of this analysis, the Two‐Rivers Ottauquechee Regional Plan (adopted in 2007) and the
Hartford Town Plan (also adopted in 2007) were reviewed as the primary public policy documents
affecting land use and transportation development along the corridor. The Hartford Town Plan has been
approved by the regional commission, and is therefore considered to be consistent with state planning
goals − including state land use transportation planning goals − and generally compatible with the
regional plan and other approved municipal plans in the region.
Both plans have standing in Act 250 proceedings. The Hartford Town Plan also provides the statutory
basis for the adoption of local regulations, including zoning and subdivision regulations, and for non‐
regulatory programs such as access management and interchange area plans, capital improvement
programs, and land conservation initiatives that can affect both development and transportation
infrastructure capacity. A summary of current planning policies in presented in Figure 11. A more
detailed comparison of local and regional plan policies and recommendations is provided in Figure 12 .

1 A previous statutory requirement for municipalities to refer applications for development within 500 feet of an interchange
ramp to the agency for review was repealed in 2004.
2 VTrans has since revoked their permit because all local permits had not been obtained as represented by the applicant.
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Key findings include the following:



Regional and town plans both emphasize the importance of US 4 as the major east‐west highway
serving the region, and the fact that it supports a variety of sometimes conflicting functions,
particularly within village areas. Both plans also identify the need for better corridor and access
management.



Both plans call for concentrating development and highway access within designated, compact
growth areas, and restricting development and highway access outside of these areas, to
preserve existing settlement patterns, avoid inefficient strip development and sprawl, and to
protect rural, cultural and scenic resources.



Both plans identify downtown White River Junction and Quechee Village as designated growth
areas. They differ however with regard to designations around the Quechee Interchange. The
Hartford plan identifies this as a growth center, targeted for high density, mixed use
development, and recommends zoning changes to that effect. The regional plan, which includes
specific policies for interchange development, recommends only limited transportation and
travel‐related development at this interchange because of its location away from regional growth
areas. The regional plan does not support development at interchanges that would adversely
affect existing downtowns and villages, or diminish the function of the highway network. The
regional plan includes recommendations for the preparation of an interchange area plan,
developed in association with the local community.



Both plans call for better access management − at the regional level to preserve highway capacity
and function, and at the local level to maximize available development capacity. Both
recommend incorporating applicable state highway design and access management standards
under local regulations. The regional plan includes specific access management
recommendations for US 4, and directs the regional commission to provide needed technical
assistance (e.g., model ordinance language) to its municipalities. It also notes that some segments
(e.g., in villages, downtown) could be re‐designated as Class 1 to allow for joint state‐town access
management authority. The town plan recommends increased frontage distances along US 4.



Both plans identify the same needed transportation infrastructure and maintenance
improvements along the corridor − including completion of already scheduled infrastructure
improvement projects (e.g., turning lanes, Waterman Hill and Quechee Main Street
intersections), and bicycle and pedestrian enhancements (e.g., widened road shoulders and the
extension of village sidewalks).
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Figure 11: Current Practice Matrix: Planning Policies & Recommendations
Planning Policies
Plans

Yes

5

 No existing plan; corridor management plan currently under
development

5

5

Corridor
Management
Plan/Policies

Access Management
(AM) Plan/Policies

Notes
 VTrans (agency plans), TRORC (regional, transportation plans),
Hartford (town plan)
 Town plan provides policy basis for adoption of regulations, other
plans; municipal plan approved by TRORC
 Town, regional plans include demographic, development trends
information
 Town plan includes regional build‐out analysis of existing, proposed
zoning
 Town, regional plans acknowledge need for better traffic, road
capacity, sufficiency data, traffic impact studies for use In
development review
 Regional plan identifies US 4 as the most studied route in region
 Municipal, regional plans promote concentrated development,
access within designated growth areas, limited development/access
outside these areas
 TRORC Growth Areas: Regional Center (WRJ), Village Settlements
(Quechee)
 Hartford Growth Areas: White River Junction, Quechee, Quechee
Interstate Interchange
 Conflicts between local, regional growth area designations related to
interchange area, US 4 corridor immediately west of Quechee Village
 No supporting interchange area plan (as allowed under 24 VSA
Section 4432)
 TRORC plan includes specific policies for interchanges; limit
development outside growth areas, develop interchange plans.
 Hartford plan targets Quechee interchange area for development ‐‐
local/regional conflict

5

Interchange Area
Plan/Policies

US 4 Corridor

No

5

Data/Trends Analyses

Development/Growth
Center Policies

Partial

5

5

 VTrans (Category 3), TRORC (major arterial), Hartford (major arterial)
 All recognize US4 as major east‐west highway with multiple, often
conflicting, functions
 TRORC plan includes policies/recommendations specific to US 4
 Town plan recommends that lot frontage be increased along US 4
 Town, regional plans identify similar needed infrastructure
improvements
 VTrans (2007 AM Program Guidelines), TRORC (plan policies),
Hartford (plan policies)
 VTrans access management program guidelines referenced in
regional, but not local plan
 TRORC plan includes both general access management policies; and
policies specific to US4 to maintain its primary function for mobility
 Hartford plan−general AM policies to "maximize development
capacity;" US 4 top priority for access management
 No supporting access management plan for US4 (as authorized
under 24 VSA Section 4432)
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Figure 12: Regional and Local Plan Policies
Policy Area



US 4 Corridor





Land Use/

Development
Patterns


Growth
Areas






Interchange
Area





Transportatio

n
Infrastructur

e

TRORC Regional Plan
Maintain/upgrade to improve safety, enhance capacity; small
scale improvements to reduce seasonal peak traffic
congestion
Strengthen access management − concentrate access within
existing nodes, restrict access in higher speed areas, and
require shared access in these areas.
Work with developers to secure access easements.
Upgrade Waterman Hill, Quechee Main Street intersections
prior to approval of new, major development.
Pursue walking, bicycling, traffic calming enhancements in
villages.
Provide for intensive development only in regional growth
areas served by infrastructure
Rural areas − low density development that minimizes
resource impacts and use conflicts, maintains rural character;
PUDs/ clustering encouraged.
Avoid sprawling development, strip development in rural
areas; minimize impacts of strip development on scenic
resources.
Encourage compact, densely developed projects that use
land efficiently.
Layout project sites to allow for coordinated use of entire
parcel
White River Junction (Regional Center)
Quechee Village (Village Settlement)
Interchange development should not be detrimental to
regional growth areas, public investments.
Quechee Interchange not appropriate location for a growth
center (outside of designated regional growth center).
Limit to travel/transportation related uses, not high traffic
commercial or institutional uses.
Support development of interchange master plans to include
access management, scenic/open space preservation, design
controls, etc.
Promote coordinated land use‐transportation planning
Development must not materially decrease mobility,
functional use or safety of highways
Act 250− require interconnected road networks

 Guide development toward existing nodes
 Minimize access/curb cuts on public roads (a variety of
techniques noted)
 Implement through Act 250, local plans, regulations − model
Access
ordinance
Management  For state highways, coordinate with VTrans; encourage
reclassification of some to Class 1. Avoid direct access onto
state or national highways, particularly on truck network
 Cooperate with VTrans to implement state access
management program, clarify permitting process








Hartford Town Plan
US 4 top priority for access management.
Increase minimum lot frontage standards.
Improve intersections with Waterman Hill,
Quechee Main Street.
Improve for bicycle use (widen shoulders,
sensors at signals).
Extend sidewalks in Quechee, Quechee Gorge.
Preserve scenic areas along RT4 from Lakeland
Drive southwest to Hartland Town line.

 Preserve traditional development pattern of
compact villages surrounded by rural
countryside.
 Concentrate development in proposed growth
centers − mixed use, higher densities, reduced
lot sizes and widths.
 New zoning district for I‐C properties along US
4 in Quechee.
 New zoning district for Quechee Interstate
Interchange area.
 PUD overlay district for rural areas, for all
major subdivisions.
 Quechee
 Quechee Interstate Interchange
 Quechee Interstate Interchange area
designated growth area
 New zoning proposed for interchange area,
based in part on build‐out analysis.

 Collect LOS data (arterials, intersections)
 Development applications − request LOS data
for roads, intersections, traffic studies
 Transportation impact fees for large scale
commercial, residential development
 Critical on national, state highways to
maximize development capacity
 Reference/incorporate state design standards
 Review access for changes in use
 Implement local access management through
updated regulations, highway ordinance −
e.g., to encourage shared driveways, use of
existing nodes, subdivision connections,
access landscaping and enhancements, etc.
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2.4.3

Development Regulation

The regulation of development along the US 4 corridor is largely the responsibility of the Town of
Hartford under its land use regulations and highway ordinance. As noted, VTrans retains jurisdiction
over access to the highway right‐of‐way, which extends to the subdivision of adjacent parcels; and both
the town and regional commission have standing in Act 250 for the review of larger development
projects along the corridor.
Hartford has comprehensive land use regulations, including both zoning regulations (as amended
through 2007) that control the type, location, scale, and density of development; and subdivision
regulations (as amended through 1987) that regulate the pattern of land subdivision and development,
and related infrastructure improvements. These regulations are intended, and now required by statute,
to implement the Hartford Town Plan. They are currently being updated to incorporate 2007 plan
recommendations. For this analysis both existing and available draft regulations were reviewed. The
town also has a highway ordinance that controls connections (accesses, intersections) to town roads, and
includes driveway and road standards. This ordinance is also in the process of being updated, with the
assistance of the regional planning commission.
These longstanding regulations have been updated frequently over the years to respond to changing
circumstances and community objectives − as such they contain provisions for the review of subdivisions,
site plans, conditional uses, and planned developments and, in the downtown, design considerations. The
current bylaws offer a well‐established framework for regulating development within the US 4 corridor.
They do not, however, include a corridor overlay district, or standards specific to the US 4 corridor. There
are also general references pertaining to access management, intersection and road design, but specific
standards, for the most part, are lacking.
A summary of identified local regulatory practices that are relevant to corridor management is presented
in Figure 13. Key findings include the following:



As noted previously, there are no application referral requirements under the local regulations
that specify review by the town’s highway superintendent under the local road ordinance, or by
VTrans for development along federal and state highways. The subdivision regulations do
include general references to the highway ordinance. The planning commission and board of
adjustment both have the ability to require the submission of traffic data or studies as needed
under subdivision, site plan or conditional use review.



There are currently seven zoning districts that regulate the type, scale, and density of land use
along the corridor. Districts generally correspond to plan objectives to concentrate development
in designated growth centers within and adjacent to existing settlements (Quechee Gorge,
Residential‐Commercial, Residential), and the interchange area (Quechee Interchange, Industrial
Commercial), and to be more restrictive of development outside these areas (Rural Lands
Districts).



Several districts are defined in part in relation to highway access − the Industrial‐Commercial,
Quechee Interstate Interchange, Residential‐Commercial, and Rural Lands 1 Districts. One
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district − the Quechee Interchange District − specifically calls for the application of access
management principles in project design, but includes no district specific access management
standards.



Existing district dimensional requirements − evaluated in more detail in related build‐out
analyses − allow for relatively moderate to high densities of development along the corridor.
Minimum lot areas range from 8,000 square feet in village and interchange districts, in areas
served by water and sewer, to three acres in rural lands districts. Lowest density districts are
located off the highway corridor, suggesting that the availability of road access is, at least in part,
a factor in defining district development capacity.



Minimum lot widths, measured along the front setback line, do not necessarily equate with lot
“frontage” along the road right‐of‐way, but generally (with side setbacks) regulate the linear
spacing of development along the highway corridor. Lot widths range from a minimum of 50 feet
in the Quechee Interstate Interchange District to 250 feet in the Rural Lands 3 District, and vary
by lot size, but not road function. Lot widths, especially in village areas, are intended in part to
preserve existing character. They may also affect, but are not specifically tied to, access
separation distances. Access separation distances recommended by VTrans (which vary based
on traffic volumes and speeds) typically exceed minimum lot width requirements.



The regulations incorporate statutory protections for pre‐existing, nonconforming lots along the
highway. Such lots must have frontage along public roads or waters or, with the approval of the
Planning Commission, a 50‐foot (right‐of‐way) access to public roads or waters (which, for
smaller subdivisions may be reduced to 20 feet). Existing small lots may be developed if they
have a width of at least 40 feet, subject to conditional use review, which includes an evaluation of
traffic and road impacts. There is no local lot merger requirement, as allowed (but no longer
required) by statute.



Minimum front setback distances are also defined, which in turn define the corridor (or
streetscape) “width” extending beyond the right‐of‐way to the building line. Front setback
distances, measured from the edge of the right‐of‐way, range from 20 to 40 feet, in some cases
varying by lot size, but not highway function. Front setbacks, especially in village areas, are
defined largely to preserve village character, and also have the effect of minimizing required
driveway lengths. Along some segments, setback requirements may make it difficult to
accommodate future road improvements or realignments. In lower density residential and rural
districts, the setback distance ranges from 20 to 35 feet.



The number of potentially permittable uses ranges from 10 in the most restrictive residential
and rural lands districts, to 36 in the Industrial‐Commercial District. Most uses are subject to site
plan and conditional use review. All districts but one (the Industrial‐Commercial District)
currently allow for residential development, including single family dwellings. Commercial
development, for the most part, is limited to districts that access, but don’t extend along the
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highway − as a result the potential for extensive commercial strip development along US 4 is
limited.



There is no access management section under zoning that applies to all types of development
(e.g., in the general regulations), however there are specific standards for minimum access
distance from road intersections (100 feet), corner clearance, and access/parking aisle widths.
“Internal roads” are required for parking areas with more than 100 spaces.



Site plan review by the planning commission focuses mainly on site layout, circulation and
design, and is required for all but single and two‐family dwellings, farming and forestry. A
change in an existing access or circulation pattern also triggers site plan review. Site plan review
provisions include access (e.g., number, location, radii), traffic and pedestrian circulation
considerations but few specific standards. Connecting roads to adjoining parcels may be
required. Shared or mixed use parking also may be allowed subject to site plan review.



Conditional use review by the board of adjustment applies to most uses allowed in the vicinity of
the corridor. Review criteria include an evaluation of the impacts of proposed development on
traffic and roads in the vicinity, but again there are few specific standards. The board may limit
the number and location of accesses, and require road improvements if the level of service (LOS)
drops below “C.”



The subdivision regulations, administered by the planning commission, control the pattern of
development, and related infrastructure such as new or extended roads. The regulations define
major and minor subdivisions in relation to the number of lots created, and whether or not road
extensions are proposed. Minor subdivisions must have frontage on or an existing access to a
public road. There are no related lot or access management standards − e.g., for flag lots, lot
splits or re‐subdivisions. The regulations define levels of service for roads that are not applied in
the regulations. The regulations do, however, include a street continuation‐connectivity
requirement, and also note that highway superintendent approval is required for access, road
and intersection design, under the town’s highway ordinance.

Planned developments, reviewed by the planning commission in association with review as major
subdivisions, are allowed (but not required) in all districts. Dimensional waivers and density bonuses are
allowed, to encourage more efficient patterns of development, clustering and the preservation of open
space. There are no specific standards related to access management, circulation or road design.

30 September 2008

US Route 4 Corridor Management Plan
Page 25

Figure 13: Current Practice Matrix: Development Regulations
Yes

Partial

Application
Requirements

5

Zoning Districts

5

District
Standards

5

Frontage/Access
Standards

5

Site Plan Review

5

Conditional Use
Review

5

Subdivision
Standards

5

Improvements

5

No

Notes
 VTrans/Act 250 : site plans, traffic data/ study, notice typically required
 Hartford: site/subdivision plans; traffic data/study may be required under site
plan or conditional use review; not specified for subdivision review
 No application referral requirements under local regulations
 US 4 Zoning Districts: Industrial‐Commercial, Quechee Interchange, Quechee
Gorge, Residential‐Commercial, Residential 3, Rural Lands 1,3
 Town plan recommends new expanded interchange area district (QII) and
extended highway commercial district along US4 west of Quechee
 No corridor management overlay district; corridor‐specific standards
 Minimum district lot size and density requirements promote generally
moderate to high densities of development along corridor − highest densities
within/adjacent to villages served by water and sewer, interchange area
 Minimum lot width, (not frontage standards) specified − widths measured
along front set back, not tied to access separation distances.
 QII district references access management objective, but does not include
related management standards
 VTrans standards apply on state highway (vary by traffic volume, speed)
 Zoning, highway ordinance standards apply to connecting roads
 No local regulatory standards specific to frontage, access along US 4
 Minimum lot widths (not frontage) specified; widths not tied to recommended
access separation distances
 Lot must have frontage on or, with PC approval, access to public road or
waters (statutory); 50 ft. minimum but PC may reduce to 20ft for < 5 lots
 Pre‐existing lots without required frontage may be developed if 40+ ft wide or
deep (statutory), subject to conditional use review; no merger required
 No specific limits on number of accesses per lot or frontage distance
 Curb cuts (excluding SFD/TFD) must be 100+ ft from road intersections
 Minimum corner clearance, access widths specified in zoning.
 “Internal road” required for parking areas with 100+ spaces
 Applies to all but single, two family dwellings, farming, forestry uses
 Includes access considerations, but no specific standards; shared access not
required
 Review of site circulation; may require road connections to adjoining parcels
 Shared, mixed use parking allowed subject to site plan review
 Change in curb cuts, internal or external circulation triggers site plan review
 Applies to conditional uses (most uses listed)
 Reviews project impacts on traffic conditions, road capacity
 Board may control number, location of vehicle access points
 Infrastructure improvements may be required if road LOS drops below C
 Minor subdivisions (<5 lots) must have frontage on or access to public road
 No access restrictions for subsequent lot splits, re‐subdivisions
 Subdivided lots must meet zoning requirements, but no specific prohibitions
on flag lots, or access to other irregularly shaped lots
 Street connectivity/continuation requirement, but dead ends also allowed.
 References town highway ordinance for road, intersection standards
 Bonding or other surety may be required for required improvements
 Installation may be required prior to lot sale, issuance of zoning permits
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2.4.4

Hartford Land Use Regulation Revisions Currently Ongoing

Hartford is now working on updates of its zoning and subdivision regulations and, with regional
commission assistance, a comprehensive update of its highway ordinance. The proposed zoning district
boundaries are shown in Figure 14. Specific objectives of this work are to implement the 2007 town plan
recommendations, and to establish greater consistency between the zoning regulations, subdivision
regulations and highway ordinance. Proposed zoning regulations, reviewed to date, may have the effect
of increasing development capacity and densities along the corridor by:



Expanding the Quechee Interstate Interchange District to incorporate the adjoining Industrial‐
Commercial District, and increasing the number of allowed uses in this district (see Figure 15
and Figure 16).



Creating a new Highway‐Commercial District, extending along US4 west of Quechee Village, that
would significantly increase the number of allowed uses in this area, and potentially lead to
commercial strip development extending beyond existing commercial uses.



Reducing minimum lot size, frontage and setback requirements in many of the districts.



Down‐zoning land outside of the corridor (e.g., through the creation of Rural Land‐10 districts).

The US 4 corridor and related corridor or access management policies − e.g., to increase lot widths along
the corridor and to incorporate state access management standards under local regulations − have not
yet been addressed. The town has been working with the regional commission to better define general
access management requirements in its updated highway ordinance, which could be referenced and
applied under the other regulations as appropriate.
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Figure 14: Proposed Zoning District Boundaries
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Figure 15: Existing and Proposed Quechee Interstate Interchange Zone per Hartford Zoning Revision
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Figure 16: Comparison of Allowed Uses in Proposed QII District
Proposed
Zoning

Existing
Zoning
RL-3

Permitted Uses
Agriculture
Bakery
Bed & Breakfast
Single-Family Dwelling (Dwelling Unit, Single)
Two-Family Dwelling (Dwelling Unit, Two)
Multi-Family Dwelling (Dwelling, Multi-Unit)
Retail <2,500 Sq. Ft.
Office < 2,500 Sq. Ft.
Office 2,500 - 10,000 Sq. Ft.
Public Assembly
Conditional Uses
Banking, Financial Institution
Bed & Breakfast
Campground
Cemetery
Contractor's Shop
Daycare Facility
Farmstand
Food Assembly/Catering
Funeral Home
Garden Center
Home Business
Hospital/Med. Ctr.
Hospital/Nursing Home
Hotel, Motel, Inn
Kennel
Light Manufacturing/Industry
Light Manufacturing/Retail Sales
Lodging House
Lt. Mfg/Retail Sales
Medical Clinic
Mixed Use Building
Mobile Home Park
Motor Vehicle Service Station
Museum (= 10,000 sq. ft.)
Museum ? 10,000 Sq. Ft.
Neighborhood Commercial Facility
Nursing Care Facility
Office > 10,000 Sq. Ft.
Office Building (= 10,000 sq. ft.)
Open Air Market
Parking Facility
Passenger Terminal
Performing Arts Facility
Personal Services
Place of Worship
Private Club
Private School
School
Public Assembly
Public Assembly Facility < 2,500 Sq. Ft.
Public Assembly Facility 2,500 Sq. ft.+

Public Facility
Public Information Facility
Recreational Facility
Research, Testing Lab
Restaurant
Restaurant (no drive-thru)
Restaurant, Bar
Bar
Retail 2,500-10,000 Sq. Ft.
Retail Store (= 10,000 sq. ft.)
Two-Family Dwelling
Veterinary Clinic

RC-2

QII

QII
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3.0

TRAFFIC VOLUME ASSESSMENT

Both road segment traffic volumes and intersection turning
movement volumes are analyzed in the traffic volume
assessment (Figure 17). The traffic volume assessment consists
of the following topics:
1.

Historic Traffic Volume Trends

2.

Local vs. Through Traffic on US 4

3.

Traffic and Business Volume Fluctuations

4.

Average Volumes on Secondary Roads

5.

Traffic Growth Projections

6.

PM Peak Hour Intersection Volumes

Figure 17: Turning Movement Volume vs. Road Segment Volume

3.1 Historic Traffic Volume Trends
Since 1997, Average Annual Daily Traffic (AADT) on US 4 at the Quechee Gorge has grown on average by
a modest 0.4% annually based on a linear regression calculation (Figure 18). This is slightly higher than
the statewide average for similar roadways which declined ‐0.4% per year between 2001 and 2006.1
Figure 18: AADT (1997‐2006)2
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1 VTrans, 2006 Continuous Traffic Counter Grouping Study and Regression Analysis Report (“The Red Book”), Short Term Growth
Factors for Rural Primary and Secondary Continuous Traffic Counters.
2 From VTrans CTC P6Y119, located on US 4, 300 ft. east of Quechee Gorge.
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In the study area, traffic volumes tend to be highest in the late summer months and during fall foliage
season, which reflects the tourist‐driven nature of the corridor. With the exception of February (where
ski traffic presumably peaks), weekday daily traffic volumes are greater than weekend daily traffic
volumes (Figure 19).
Figure 19: 2007 Seasonal Traffic Volume Fluctuations on US 4 at Quechee Gorge
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In 2007, Monday through Friday traffic volumes follow a typical workday cycle, with clear AM and PM
peak hours. Saturday and Sunday traffic typically peaks during the midday hours (Figure 20).
Figure 20: 2007 Daily Fluctuations on US 4 at Quechee Gorge
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3.2 Local vs. Through Traffic on US 4
In the 1989 US Route 4 Corridor Study, an origin‐destination study was conducted on a Friday and
Saturday in the fall of 1986. Although that study looked at the broader scope of US 4 from Hartford to
Rutland, it resulted in a key finding that 36% of weekday and 35% of weekend westbound daily traffic on
US 4 had a destination in the Quechee area.1 The implication of this finding was that a significant portion
of the traffic along US 4 in Hartford was locally‐generated.
Figure 21: 1989 Origin‐Destination Study Results

The 1989 study was updated to validate the results of the 1989 study. The 2008 origin‐destination
survey was conducted on a Thursday and Saturday in July from 4:00 PM to 5:00 PM and 11:00 AM to
12:00 PM, respectively.2 Surveyors recorded license plate characters on all passing vehicles at the
following two stations:



Westbound entering vehicles survey location: Mobil gas station adjacent to I‐89 Exit 1



Westbound exiting vehicles survey location: US 4/VT 12 intersection

The license plate data was then assigned an appropriate time stamp and analyzed using a spreadsheet
model to match up corresponding entering and exiting vehicles.

1 Andrews and Clark, Inc. US Route 4 Corridor Study (March 1989) II‐71.
2 Survey data was taken on Thursday, 10 July 2008 and Saturday, 12 July 2008.
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The 2008 origin‐destination results indicate that a very high proportion of westbound vehicles that enter
the study area during the PM peak and Saturday midday peak hours have destinations in the Quechee
area or Hartland via Quechee‐Hartland Road (i.e. do not pass through the US 4/VT 12 intersection). As
Figure 22 indicates, 73% of weekday PM peak hour vehicles and 95% of Saturday midday peak hour
vehicles are headed for destinations in the Quechee area. This is in contrast to the 1989 study that
indicated 36% of daily PM trips and 35% of Saturday daily trips are destined for locations in the Quechee
area.
Figure 22: Percentage of Trips Destined for Quechee Area (assuming 15‐minute maximum travel time)
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3.3 Traffic and Business Volume Fluctuations
Business activity in Hartford closely mirrors the average daily traffic, which peaks in August and is driven
primarily by tourism, throughout the year (Figure 23). The one exception is in October, when there is a
surge in Rooms Tax Revenue due to fall foliage season.1

1 Based on Room Tax Revenue and Meal Tax Revenue from the Vermont Department of Taxes, Meals & Rooms Monthly Report,
2007 Preliminary.
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Figure 23: 2007 Seasonal Traffic and Business Fluctuations in Hartford
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3.4 Average Volumes on Secondary Roads
Annual Average Daily Traffic Volumes were obtained from Two‐Rivers Ottauquechee Regional Council
and VTrans for the secondary roads off of US 4 in the study area. These volumes are shown below in
Figure 24.
Figure 24: AADT on Secondary Roads

Secondary Road
Quechee-Hartland Road
Waterman Hill Road
Deweys Mills Road
Quechee Main Street

AADT
1,700
2,200
2,800
3,000

Location
Near US 4 Intersection
Between US 4 and River Street
Between US 4 and Main Street
Near US 4 Intersection

Source
TRORC, 2004
TRORC, 2004
VTrans, 2003
TRORC, 2004

3.5 Traffic Growth Projections
Future year (2030 and 2050) traffic volumes along US 4 and at major intersections were developed by
assigning traffic generation numbers to the following three areas of growth identified in the previous
section:



Development on parcels immediately adjacent to the study corridor



Residential development within the Quechee Lakes development



General external land use and subsequent traffic growth
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Traffic generation from each of these three categories is summarized in detail below and then combined
to represent future traffic conditions for use in the congestion analysis.

3.5.1

Traffic Increase from Residential and Commercial Growth along US 4

The commercial and residential development assumptions developed in the previous section are
translated into future trips using national rates published in the Institute of Transportation Engineers’
Trip Generation.1 Figure 25 lists the land uses and associated trip generation rates used in the growth
calculations. For assessment purposes, it was assumed that 60% of the growth would occur by 2030 and
100% by 2050.
Figure 25: ITE PM Peak Hour Trip Generation Rates

Single‐Family Detached Housing
Residential Condominium/Townhouse
Hotel
General Office
Medical‐Dental Office Building
Shopping Center
Supermarket
Quality Restaurant
High‐Turnover (Sit‐Down) Restaurant

Land Use
Code
210
230
310
710
720
820
850
931
932

Trip
Generation Rate
1.01 / unit
0.52 / unit
0.59 / room
1.49 / 1,000 sf
3.72 / 1,000 sf
3.75 / 1,000 sf
10.45 / 1,000 sf
7.49 / 1,000 sf
0.42 / 1,000 sf

Enter %
63%
67%
53%
17%
27%
48%
51%
67%
58%

Exit %
37%
33%
47%
83%
73%
52%
49%
33%
42%

Figure 26 shows the number of new trips added to the study area due to residential and commercial
growth along US 4 during the PM peak hour by road segment in 2030 and 2050.
Figure 26: Projected PM Peak Hour US 4 Residential and Commercial Growth Volumes by Road Segment
2008‐2030
2008‐2050
Enter
Exit
Total
Enter
Exit
1
Hartland Town Line to Waterman Hill Rd
152
142
294
253
236
Waterman Hill Rd to Deweys Mills Rd
1
1
2
2
1
2
Deweys Mills Rd to Quechee Main St
37
34
72
62
57
3
Quechee Main St to I‐89 Exit 1 SB Ramps
226
227
453
377
378
4
19
49
69
32
82
5 I‐89 Exit 1 SB Ramps to I‐89 Exit 1 NB Ramps
436
453
890
727
755

Total
490
3
120
755
115
1483

1 Institute of Transportation Engineers, Trip Generation 7th Edition (Washington, D.C.: Institute of Transportation Engineers,
2003).
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3.5.2

Traffic Increase from Quechee Lakes Residential Development

Trips generated by the projected growth of Quechee Lakes are calculated based on the residential rates
shown in Figure 25. Trips are then distributed to the study intersections based on external traffic and
proximity to study intersections. There are two study intersections within the study corridor that serve
as major access/egress points for Quechee Lakes units: US 4/Waterman Hill Road/Quechee Hartland
Road and US 4/Quechee Main Street.
Figure 27 shows the volume of trips added to the road network by intersection in 2030 and 2050.
Figure 27: Projected PM Peak Hour Quechee Lakes Growth Volumes

Trips from 2008‐2030
US 4/Waterman Hill Rd/Quechee Hartland Rd
US4/Quechee Main Street
Trips from 2008‐2050
US 4/Waterman Hill Rd/Quechee Hartland Rd
US4/Quechee Main Street

3.5.3

Total

Enters

Exits

135
127

86
81

49
46

253
237

162
152

91
86

Traffic Increase from External Growth

The final contributor to traffic growth along the US 4 corridor is growth related to development outside
the study area, increase to tourist‐related traffic, increase to through truck traffic, etc. This “external”
traffic increase is calculated by assuming that historic traffic growth trends (measured at VTrans
Continuous Traffic Counter P6Y119 at the Quechee Gorge) continue into the future. This annual
adjustment factor increases existing volumes by 5.4% between 2008‐2030 and 15.1% between 2008‐
2050.

3.5.4

Summary of Future Traffic Volume Projections

The projected future traffic volumes developed above are then combined to develop a comprehensive
future year peak period traffic volume estimate. Figure 28 breaks down the total traffic growth by volume
source: external growth, projected development along US 4, and Quechee Lakes development. As the
figure shows, the majority of the future growth comes from the projected development along US 4. The
figure also shows that the segment with the largest increase in traffic is Segment 4 (between Quechee
Main Street and I‐89) due to the significant development potential in this segment.
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Figure 28: Projected PM Peak Hour Traffic Volume Growth by Source
Segment Volume by Source
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Figure 29 shows the total segment traffic volume increase as a result of external growth, future projected
development along the corridor, and growth at Quechee Lakes.
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Figure 29: Projected PM Peak Hour Segment Volume Increase

3.6 PM Peak Hour Intersection Volumes
In addition to the road segment traffic volume assessment, turning movement volumes at the five
intersections are also analyzed. Turning movement counts were conducted by VTrans and TRORC on 30
July 2007 and 18 March 2008 at the five study intersections along US 4:
1.

Waterman Hill Road/Quechee Hartland Road

2.

Deweys Mills Road

3.

Quechee Main Street

4.

I‐89 Southbound Ramps

5.

I‐89 Northbound Ramps

Traffic volumes along the corridor were adjusted to represent the design hour volume (DHV) by applying
the DHV adjustment factor of 18%, which is based on VTrans Continuous Traffic Counter P6Y119, located
on US 4 300 feet east of the Quechee Gorge Bridge.
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The trips generated by the projected future land use (Section 2.3) are distributed to the study
intersections in proportion to existing traffic volumes to yield future projected turning movement
volumes. The estimated 2008, 2030, and 2050 PM peak hour turning movement volumes are shown in
Figure 30.
Figure 30: Projected PM Peak Hour Volumes – 2008, 2030, and 2050

4.0

PM PEAK HOUR TRAFFIC CONGESTION ASSESSMENT

US Route 4 is classified as a principal arterial through the study area. The VTrans policy on level of
service for intersections along principal arterials is:



Overall LOS C should be maintained for state‐maintained highways and other streets accessing
the state’s facilities



Reduced LOS may be acceptable on a case‐by‐case basis when considering, at minimum, current
and future traffic volumes, delays, volume to capacity ratios, crash rates, and negative impacts as
a result of improvement necessary to achieve LOS C.
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LOS D should be maintained for side roads with volumes exceeding 100 vehicles/hour for a
single lane approach (150 vehicles/hour for a two‐lane approach) at two‐way stop‐controlled
intersections.

One of the criteria for determining regional impact in the TRORC Regional Plan is whether the
development affects existing capacity of regional public facilities by:1



(a) contributing to a reduction in the peak hour Level of Service (LOS) from D to E or from E to F;



(b) contributing five percent or more to the peak hour Level of Service (LOS) D on a regionally
significant local or State highway in or immediately adjacent to regional growth areas or LOS C
on regionally significant local or State highways in rural areas..."

Volume‐to‐capacity (v/c) ratios at an intersection compare the volume of each lane to the theoretical
capacity of that lane. A v/c ratio of 1.00 means the lane volume is equal to the lane capacity. A v/c ratio
greater than 1.00 indicates the lane volume is greater than the capacity.

4.1 LOS Methodology
A Level of Service (LOS) analysis is the analytical tool used to estimate congestion at intersections. LOS is
a qualitative measure rating the operating conditions as perceived by motorists driving in a traffic
stream. The Highway Capacity Manual2 (HCM) defines six grades of LOS at an intersection based on the
control delay per vehicle. Figure 31 shows the various LOS grades, qualitative descriptions, and
quantitative definitions for unsignalized and signalized intersections.
Average delays and queues are calculated for the five
study intersections during the 2008 PM peak hour.3

4.2 PM Peak Hour LOS Results
LOS grades, average delays, and v/c ratios are calculated
for the five study intersections during the 2008, 2030, and
2050 PM peak hours (Figure 32).1 Lanes that operate at
LOS E or F, which is below the VTrans standard, are

1 Regional Commission Staff and Committee,

Figure 31: LOS Criteria for Signalized and Unsignalized Intersections
‐‐Unsignalized‐‐
‐‐Signalized‐‐
LOS Characteristics
Total Delay (sec) Total Delay (sec)
A Little or no delay
≤ 10.0
≤ 10.0
B

Short delays

10.1‐15.0

10.1‐20.0

C

Average delays

15.1‐25.0

20.1‐35.0

D

Long delays

25.1‐35.0

35.1‐55.0

E

Very long delays

35.1‐50.0

55.1‐80.0

F

Extreme delays

> 50.1

> 80.1

Two RiversOttauquechee Regional Plan (30 May 2007) 268.

2 Transportation Research Board, National Research Council,

Highway Capacity Manual: Special Report

209, Washington DC, 2000.
3 Congestion estimates were calculated using Synchro 7, which applies the 2000 Highway Capacity

Manual methodology.
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highlighted in yellow in Figure 32 and shown geographically in Figure 33.
The key LOS results by intersection are as follows:



US 4/Waterman Hill Road/Quechee Hartland Road – The minor legs at the intersection (exiting
Waterman Hill Road and Quechee Hartland Road) operate at LOS E/F in all scenarios.



US 4/Deweys Mills Road – The minor leg exiting Deweys Mills Road operates at LOS E in 2030
and LOS F in 2050.



US 4/Quechee Main Street – The minor leg exiting Quechee Main Street operates at LOS F in
2030 and 2050.



US 4/I‐89 Southbound Ramps – The minor leg exiting the southbound exit ramp operates at LOS
F in 2030 and 2050.



US 4/I‐89 Northbound Ramps ‐ The minor leg exiting the northbound exit ramp operates at LOS
F in all scenarios.

Projected future land use in this study assumes a significant amount of growth in the corridor (60% of
corridor buildout by 2030 and 100% by 2050). Under existing 2008 conditions, vehicles exiting the
ramps operate at LOS C (Southbound Ramp) and LOS F (Northbound Ramp). When trips generated by
projected future land use and external growth are added in, both ramps operate at LOS F with traffic
volumes well over the capacity of the ramps. The majority of projected traffic volume growth is
attributable to land use growth along the corridor, as shown in Figure 28.
Figure 32: Projected PM Peak Hour LOS Grade, Average Delay (seconds) and v/c Ratios

US 4/Waterman Hill/Quechee Hartland Rd
EB Left/Through/Right, along US 4 from Woodstock
WB Left/Through/Right, along US 4 from WRJ
NB Left/Through/Right, exiting Quechee Hartland Rd
SB Left/Through/Right, exiting Waterman Hill Rd
US 4/Deweys Mills Rd
EB Left/Through, along US 4 from Woodstock
SB Left/Right, exiting Deweys Mills Rd
US 4/Quechee Main St
EB Left/Through, along US 4 from Woodstock
SB Left/Right, exiting Quechee Main St
US 4/I‐89 Southbound Ramps
WB Left/Through, along US 4 from WRJ
NB Left/Right, exiting I‐89 SB Ramps
US 4/I‐89 Northbound Ramps
WB Left, along US 4 from WRJ
NB Left/Right, exiting I‐89 NB Ramps
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LOS Delay
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F
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3
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5
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4
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0.38
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0.03
0.72

A
C

<1
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0.00
0.34
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0.00
1.05
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0.01
2.33
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0.05
0.18
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3
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0.10
1.55
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0.16
5.11
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8
71

0.04
0.89
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8
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0.05
2.01
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8
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0.06
2.98
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1 Congestion and queue estimates were calculated using the Highway Capacity Manual reports from

Synchro 7.

v/c

Resource Systems Group, Inc.

30 September 2008

Page 42

Figure 33: Projected PM Peak Hour LOS E/F Intersections

5.0

PM PEAK HOUR QUEUING ANALYSIS

The results from five one‐hour long SimTraffic v7 simulations of the 2008, 2030, and 2050 scenario
volumes were averaged in order to project PM peak hour queues. The estimated average maximum
queue lengths at each intersection are shown in Figure 34 through Figure 37.
In 2008, all queues range from 0‐3 vehicles except for exits off the Northbound Ramps (11 vehicles).
Projected queues at the US 4/Deweys Mills Road and US 4/Quechee Main Street intersections remain
relatively minor even in 2050. However, there are four locations where projected future queues are
extensive:
1.

US 4/Waterman Hill Road/Quechee Hartland Road – projected 2050 queues exiting Waterman
Hill Road back up onto Quechee Main Street, which would negatively impact operations at the
Quechee Main Street/Waterman Hill Road intersection.

2.

US 4/I‐89 Southbound Ramps – projected 2050 queues exiting the ramp back up nearly onto the
interstate

30 September 2008

US Route 4 Corridor Management Plan
Page 43

3.

US 4/I‐89 Southbound Ramps – projected 2050 queues entering the ramp from the north are
extensive

4.

US 4/I‐89 Northbound Ramps – projected 2030 queues exiting the ramp back nearly onto the
interstate

Figure 34: Projected 2008, 2030, and 2050 PM Peak Hour Queues – Waterman Hill Road and Quechee Hartland Road
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Figure 35: Projected 2008, 2030, and 2050 PM Peak Hour Queues – Deweys Mills Road

Figure 36: Projected 2008, 2030, and 2050 PM Peak Hour Queues – Quechee Main Street

30 September 2008

30 September 2008

US Route 4 Corridor Management Plan
Page 45

Figure 37: Projected 2008, 2030, and 2050 PM Peak Hour Queues – I‐89 Exit 1 Ramps

6.0

PM PEAK HOUR CORRIDOR TRAVEL TIME ASSESSMENT

End‐to‐end travel times along US 4 in the study area were both collected in the field for existing
conditions as well as from the SimTraffic models.
Corridor travel time data was collected in the field for the US 4 study area over a two‐week period from
26 February 2008 to 7 March 2008. Figure 38 shows the average travel time and average travel speed,
and average posted speed by segment along the corridor. The bottom row of the table shows the ratio of
travel speed to posted speed – where a figure greater than 1.0 indicates a segment where the average
travel speed is greater than the posted speed (generally, free‐flowing conditions). This condition is noted
only along Segment B, likely due to the relatively low posted speeds in this section.
Figure 38: Projected PM Peak Hour Corridor Travel Time Assessment
Average Travel Time (min)
Average Travel Speed (mph)
Average Posted Speed
Travel Speed/Posted Speed Ratio

Segment A
Segment B
Segment C
Segment D
Eastbound Westbound Eastbound Westbound Eastbound Westbound Eastbound Westbound
03:44
03:39
01:09
01:16
02:30
02:32
01:03
01:02
44
45
44
40
43
42
43
43
46
46
38
38
47
47
50
50
0.96
0.98
1.16
1.07
0.92
0.90
0.86
0.86
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The SimTraffic models also estimated end‐to‐end travel times be segment and for the study area as a
whole. The average directional travel times for each segment, as well as the entire trip, were calculated
for the 2008, 2030, and 2050 scenarios.
Figure 39 compares the field‐collected travel times to the model‐generated travel times. In total, 2050
traffic volumes increased PM peak hour travel times along US 4 by 8% in the eastbound direction and
18% in the westbound direction. Simulated travel times in the 2008 scenario are within 6‐17% of the
2008 field‐collected travel time data between Waterman Hill and the I‐89 Southbound Ramps.
Travel times along US 4 generally remain consistent because traffic along US 4 does not currently yield to
traffic signals or stop signs. Between the two Exit 1 ramps, the westbound travel time increases by over a
minute due to the higher left‐turning volume at the southbound ramp. Any future intersection
improvements that include a traffic signal or roundabout would have a significant effect on end‐to‐end
travel times along US 4.
Figure 39: Field‐Collected and Projected 2008, 2030, and 2050 PM Peak Hour Corridor Travel Time Data
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7.0

SAFETY ASSESSMENT

The safety assessment looks at the results of a previous safety study of the study area as well as trends in
the most recent crash data.

7.1 Summary of the 2002 US Route 4 Safety Study
The US Route 4 Report, Suggested Roadway Improvements1 report identifies safety issues and
recommends potential projects to improve the safety along the US Route 4 corridor. Roadway
improvement projects for the US Route 4 corridor are summarized in Figure 40 and discussed in more
detail in Section 2.3.

Highest

Figure 40: Suggested Roadway Improvements – US Route 4 Safety Audit Report
Project
Shoulder widening throughout the corridor – including
improvements to pull‐offs and addition of guardrail.
Better signage along US 4, including attention to:

High

Quechee‐Hartland and Waterman Hill Roads intersection

Moderate

Left Turn Lanes near the Quechee Gorge tourist area

Realign West Gilson Road intersection

Lowest

Improvements to the River Street intersection
US 4 at Costello Road
Alternate Bike Routes

No Priority

US 4 at pull off on south side (mm 0.20)

US 4 at pull off on north side (mm 1.3 to 1.4)
US 4 at Cross Street (mm 2.44)
US 4 at Quechee Gorge (mm 2.8 to 3.8) – preferred alternative
selected

US 4 at I‐89 Exit (mm 6.5)

Area/Detail
Between Quechee and Route 12
Between Quechee Main Street and Hathaway Road, Hartford
East of Quechee Main Street in Hartford
Deficient signage and faded signs
Signs indicating bicycle routes
High Accident Location
Reduce conflict between through and turning traffic
Explore the feasibility of closing the Cross Road access to Route 4
Investigate providing bike/ped access between Quechee Gorge and the Waterman
Hill Road
Motorists confuse turn lane for the through lane.
Poor visibility.
Better signage.
Cut back brush.
Concern that a fair amount of traffic that accesses the school uses this
intersection. Need to assess traffic volume.
Investigate solutions, intersection problematic
No left turn sign would be a problem for residents.
Poor sight distance
Not necessary if shoulders are widened
Bicycle signage is a high priority.
Poor sight distance
Cut back bank at west end of pull‐off
Cut back the slope at mm 0.30
Poor sight distance
Cut back curve or raise the level of the pull off
Consider closing off access to reduce turning traffic
Pedestrian safety is a major concern
Widen sidewalk
Install pedestrian railing
Eliminate at‐grade cross walks, provide underpass
Modifications included in Hartford‐Sharon‐Royalton Interstate Project

1 VTrans, with assistance from Two‐Rivers Ottaquechee Regional Commission & Upper Valley Lake

Sunapee Regional Planning Commission, January 2002.
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7.2 Crash Data Analysis
Figure 42 shows the location of all reported vehicular crashes along the study corridor between 2002 and
2006. Reportable crashes generally involve a fatality, injury, and/or property damage in excess of $1,000.
In the period from 2002 to 2006, there were a total of 104 reported crashes along the US 4 study
corridor. These crashes included 39 injuries and 3 fatalities.
In order to be classified as a High Crash Location (HCL), an intersection or road section (minimum 0.3
mile section) must meet two conditions: 1) it must have at least 5 accidents over a 5‐year period; and 2)
the actual crash rate must exceed the critical crash rate.
The most recent VTrans High Crash Location Report (2001‐2005) identifies 616 High Crash Location
road segments and 131 High Crash Location intersections statewide. Within the study area are three High
Crash Location sections and two High Crash Location intersections within the study area (Figure 41 and
Figure 42). The US 4/I‐89 NB ramps intersection ranks number 13 statewide and the US 4/Deweys Mills
Road intersection ranks 110.
Figure 41: High Crash Locations

Route
Intersections
US‐4/Deweys Mills Road
US‐4/I‐89 Northbound Ramp

Mile Markers

Critical
Rate

Actual
Rate

Actual/
Critical

3.310 ‐ 3.390
6.410 ‐ 6.610

0.612
0.905

0.672
1.627

1.097
1.797

Sections
US‐4
US‐4
US‐4

2.254 ‐ 2.554
2.954 ‐ 3.254
6.454 ‐ 6.754

1.666
1.609
1.836

2.193
1.712
6.474

1.316
1.063
3.524
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Figure 42: Crashes, High Crash Intersections, and High Crash Sections

Weather is not a likely contributing factor, as nearly 70% of crashes occurred in clear or cloudy
conditions.
Figure 43: Crash Conditions

Percent
43%
26%
19%
7%
2%
1%
1%
1%

Crashes
45
27
20
7
2
1
1
1

Weather
Clear
Cloudy
Snow
Rain
Unknown
Fog, Smog, Smoke
Not Reported
Sleet, Hail (Freezing Rain or Drizzle)
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For both of the High Crash Intersections, the time of day appears to be a significant contributing factor, as
nearly 50% of all crashes cluster between 3 PM and 5 PM.
Figure 44: Crashes by Time of Day
Crashes at US 4 and I 89 Northbound Ramp
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8 AM

9 AM

10 AM

11 AM

12 PM
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3 PM

4 PM
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8 PM

Time of Day

Crashes at US 4 and Deweys Mills Road

7 AM
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10 AM

11 AM

12 PM

1 PM

2 PM
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At the US 4/I‐89 Northbound Ramps intersection, the most common types of crashes were broadsides
and rear ends. At the US 4/Deweys Mills Road intersection, two‐thirds of the crashes were rear end
collisions. The prevalence of rear‐end collisions is often correlated with locations where unanticipated
vehicular moves occur frequently (e.g. mid‐block left turns without separate turn lane).
The High Crash Section from mile marker 2.25‐2.55 includes the intersections of US 4 with Quechee
Hartland Road and Cross Street in addition to multiple driveway access points within a short distance. As
expected, the majority of crashes in this segment are rear end or left turn and through collisions,
indicating high accident probability due to turning traffic.
Field observations indicate no sight distant deficiencies along the corridor with the exception of snow
banks that sometimes obscure the sightlines for vehicles exiting minor roads onto US 4.

8.0

ACCESS MANAGEMENT ASSESSMENT

8.1 State’s Access Management Design Standards Overview
VTrans has development design and construction standards to “preserve the public investment in the
highway infrastructure, protect levels of service, protect public safety, and preserve the functional
integrity of public highways.”1
The standards cover the following topics: reference sources, data requirements, access width, access
radii, access surfacing and pavement markings, speed change lanes, corner sight distance, access spacing,
corner clearance at intersections, and other design elements.

1 Vermont Agency of Transportation, Access Management Program Guidelines (22 July 2005).
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8.2 Inventory and Assessment of Existing Driveways
Driveways along the corridor were evaluated for conformance to access management guidelines in terms
of driveway width and spacing.
The access management guidelines for driveway widths are as follows:



Driveway widths should be 24‐30 feet for two‐way access with less than 5 single unit vehicle
peak hour trips



Driveway widths should be 30‐40 feet for two‐way access with more than 5 single unit vehicle
peak hour trips



Driveway widths should be 18‐24 feet for one‐way access

The access management guidelines for access spacing are as follows:



For a posted design speed of 35 mph, accesses should be spaced at least 250 feet apart.



For a posted design speed of 40 mph, accesses should be spaced at least 360 feet apart.



For a posted design speed of 50 mph, accesses should be spaced at least 425 feet apart.

Figure 45 shows the locations of parcels whose driveways fall under the following three categories:
1.

Greater than the maximum recommended driveway width

2.

Spaced too closely to adjacent driveways

3.

Both greater than the maximum recommended width and spaced too closely to adjacent
driveways
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Figure 45: Parcels with Driveways That Do Not Meet Access Management Guidelines

9.0

TRANSPORTATION INFRASTRUCTURE ASSESSMENT

9.1 Existing US Route 4 Highway System Classification
As an important east‐west route through Central Vermont, US Route 4 through Hartford plays a critical
role in both the statewide and regional transportation network and on the local level for business and
residential access. Some of the important classifications for US 4 are highlighted here and discussed
below.
1.

Functional Classification: Rural Principal Arterial

2.

Roadway Jurisdiction: US Route – under State jurisdiction for maintenance

3.

Designated part of the National Highway System
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4.

Designated part of Vermont State Truck Network (with restrictions)

The Federal Highway Administration’s
roadway functional classification
system, depicted in Figure 46, is
organized as a hierarchy of facilities,
based on the degree to which the
roadway serves mobility and access to
adjacent land uses. Freeways and
interstate highways, at the top of the
hierarchy, are devoted exclusively to
vehicle mobility, with no direct access to
adjacent land. Arterials and Collectors
provide both mobility and access to
adjacent land uses. The local road
system is devoted exclusively to
providing local access, with limited
capacity and relatively slow speeds.

Figure 46: Conceptual Roadway Functional Hierarchy

The functional classification of all roads
along and adjacent to the study corridor
is shown in Figure 47. The US 4 study
corridor is designated a rural principal
arterial along the entire length. The principal arterial designation places a higher priority on mobility
than accessibility along the corridor. As the primary east‐west route through central Vermont, the US 4
corridor serves a regional role to provide adequate mobility for through vehicles. However, the I‐89
interchange and cluster of commercial and retail uses along the corridor also suggest that some level of
access has been provided.
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Figure 47: Functional Classification

In addition to being classified as a rural principal arterial, US Route 4 across the state is designated as
part of the National Highway System (NHS). The 160,000‐mile National Highway System (NHS) was
established in 1995 by Congress, consisting of roadways judged to be important to the nation’s economy,
defense, and mobility. It consists of the Interstate system, the Strategic Highway Network (STRAHNET),
nationally designated intermodal connectors, and principal arterials that serve both Interstate and
interregional travel, and provide important intermodal connections. Vermont’s NHS consists of 320 miles
of Interstate Highways (which coincide with the STRAHNET system), 9.5 miles of intermodal connectors,
and 374 miles of principal arterials.1
US Route 4 is also classified as part of the statewide commercial vehicle network. The commercial vehicle
network is established by Title 23 V.S.A. Section 1432 which contains the definition of the network and

1 Vermont Highway System Policy Plan, VTrans, 2004.
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establishes limits on the lengths of vehicles that can operate on different portions of the highway
network. The statewide truck network is divided into the following four categories which identify limits
on truck length: 1) National Network (no overall length limit), 2) Truck Network (72 foot length limit), 3)
US 4 (permit required), 4) Remaining state highways (68 foot limit without a permit). On US Route 4,
trucks with overall length between 68 and 72 feet may operate with single or multiple trip permits
provided that the distance from the kingpin of the semitrailer to the center of the rearmost axle is not
greater than 43 feet.1

9.2 Roadway Geometric Assessment
On rural principal arterials with a DHV greater than 400 vehicles, lanes should be 11 feet in the 35 and 40
mph zones and 12 feet in the 50 mph zone. Shoulder widths should be 8 feet at all speed zones.2 The
maximum grade for rural principal arterials will be 7% for the 35mph zone, 6% in the 40 mph zone, and
5% in the 50mph zones.
Typical cross‐sections of US 4 in the study area were defined using the 2006 VTrans Highway Sufficiency
Rating reports and supplemented with field verification (Figure 48).

1 Ibid.
2 These shoulder widths are considered necessary for adequate safety and service for this class of

highway and may exceed the minimum paved widths needed solely to provide bicycle safety.
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Figure 48: Typical Roadway Cross‐Sections

In the study area, lanes along US 4 are all 12 feet in width and grades are within acceptable limits.
However, shoulders range from 1‐7 feet, which is below the design standard for new rural principal
arterial roadways.

9.3 Assessment of Bridges and Culverts
Based on the VTrans Bridge Information System, there are two bridges of note in the study area.1 The
first is owned by VTrans and spans 285 feet across the Quechee Gorge. It is an arch‐deck style bridge and
is made of steel. Originally built in 1911 and last repaired in 1989, there are no quality control issues with

1 The VTrans Bridge Inventory System (BIS) stores data for all VTrans‐owned bridges as well as some

information that is supplemented by towns and RPCs.
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the bridge. The bridge’s current condition is not identified. However, the repair cost is listed at
$2,918,000, and the cost of replacement is estimated at $3,068,000.1
The second bridge is also owned by VTrans and spans 311 feet across US 4 on I‐89, with 16.5 feet of
clearance. It is a Stringer/multi‐beam or girder style bridge and is made of steel. The bridge was
originally built in 1967 and has had no major repairs since. The bridge has no quality control issues. The
current condition is not identified, however the repair cost is listed at $2,796,000 and the replacement
cost is listed at $2, 946,000.2
A maintenance project to address a number of the drainage concerns is currently under development and
is located between mile marker 0.70 and 1.35. The project consists of rehabilitation/ replacement of
fourteen culverts that are in poor condition and/or hydraulically undersized. Associated drainage
improvements will be constructed such as defined, larger drainage channels and improved inlets. Slope
stabilization at the culvert inlets and outlets will be provided where necessary. This project is estimated
to be constructed in late 2008 or early 2009.

9.4 Pavement Assessment
The structural section of US 4 is asphalt over a concrete base (see Figure 49). While a concrete base
typically provides a strong foundation for a roadway, it is much more costly to reconstruct and any
sections of the lanes or shoulders that extend out beyond the original concrete base will be susceptible to
differential settling and cracking. Approximately 9% of the lane miles in Vermont have asphalt on
concrete sections.

1 Cost estimates based on VTrans’ last inspection on April 20, 2005.
2 Cost estimates based on VTrans’ last inspection on April 20, 2006.
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Figure 49: Historic Photo of US 4 Showing Original Concrete Base Being Cured

Pavement condition is identified by multiple indexes that assess various aspects of the road condition.
Elements that go into this assessment are road roughness, structural crack value, average depth of ruts,
and condition of the ride. The indexes are based on a scale of 0 to 100, where 0 is very poor and 100 is
good. These indexes are then compiled to create an Overall Condition Index, which is used to identify
pavement condition of the road section.1
The VTrans goal is for 25% or fewer of statewide lane miles to be classified in ‘very poor’ condition.
VTrans has estimated that a nearly 100% increase in pavement management funding (from $56 million
per year to $100 million per year) is needed to adhere to this goal.
The VTrans District 4 Regional Office cited the following concerns with pavement conditions on US 4:
1.

The US 4 base is concrete with an asphalt overlay. The width of the concrete is narrower than the
asphalt wearing course, which leads to wheel rutting. There are a couple of places in the study
area where this is an issue.

1 Condition ratings were assessed by VTrans in 2006.
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2.

There are other drainage issues, such as steep embankments which lead to washouts and slope
failures.

Pavement conditions are assessed in the study area as shown on Figure 50.
Figure 50: Pavement Condition on US 4

9.5 Signal Warrant Analysis
A signal warrant analysis is a set of tests that are run to determine whether a traffic signal would
significantly improve operations, mobility, and safety at an intersection. There are a total of 8 warrants:
1.

Eight‐Hour Vehicular Traffic Warrant: when a large amount of intersecting traffic occurring over
an 8‐hour period is the principal reason for installing a traffic signal, or where excessive delays
occur on minor approaches to an intersection.
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2.

Four‐Hour Vehicular Traffic Warrant: when a large amount of intersecting traffic occurring over
a 4‐hour period is the principal reason for installing a traffic signal.

3.

Peak Hour Warrant: when the minor‐street traffic suffers unduly delay when entering or
crossing the major‐street during the average peak hour is the principal reason for installing a
traffic signal.

4.

Pedestrian Volume Warrant: when the traffic volumes on a major street are so heavy that
pedestrians experience excessive delays.

5.

School Crossing Warrant: when school children crossing a major street are the principal reason
for installing a traffic signal.

6.

Coordinated Signal System Warrant: when maintaining proper platooning of vehicles is the
principal reason for installing a traffic signal.

7.

Crash Experience Warrant: when the severity and frequency of accidents is the principal reason
for installing a traffic signal.

8.

Roadway Network Warrant: when the concentration and organization of traffic flow is the
principal reason for installing a traffic signal.

Twelve‐hour turning movement counts were conducted at the three following intersections on 30 July
2007 and 31 July 2007:
1.

US 4/Waterman Hill Road/Quechee Hartland Road

2.

US 4/I‐89 Southbound Ramps

3.

US 4/I‐89 Northbound Ramps

Traffic volumes were adjusted to represent average traffic conditions in 2008, 2030, and 2050 assuming
the growth in land use and traffic volumes from external growth, US 4 study area residential/commercial
development, and Quechee Lakes development.
Figure 51: Signal Warrant Analysis Summary

Warrant 1: Eight‐Hour Vehicular Volume Warrant
Warrant 2: Four‐Hour Vehicular Volume Warrant
Warrant 3: Peak Hour Warrant
Warrant 4: Pedestrian Volume Warrant
Warrant 5: School Crossing Warrant
Warrant 6: Coordinated Signal System Warrant
Warrant 7: Crash Experience Warrant
Warrant 8: Roadway Network Warrant
Total Number of Met Warrants

US 4/Waterman Hill
Rd/Quechee Hartland Rd
2008
2030
2050
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
n/a
n/a
n/a
n/a
n/a
n/a
No
No
No
n/a
n/a
n/a
3
3
3

US 4/Deweys Mills Rd
2008
2030
2050
No
No
No
No
No
No
No
No
No
No
No
No
n/a
n/a
n/a
n/a
n/a
n/a
No
No
No
n/a
n/a
n/a
0
0
0

US 4/Quechee Main St
2008
2030
2050
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
No
No
n/a
n/a
n/a
n/a
n/a
n/a
No
No
No
n/a
n/a
n/a
2
3
3

US 4/I‐89 Exit 1
Southbound Ramps
2008
2030
2050
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
n/a
n/a
n/a
n/a
n/a
n/a
No
No
No
n/a
n/a
n/a
3
3
3

US 4/I‐89 Exit 1
Northbound Ramps
2008
2030
2050
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
n/a
n/a
n/a
n/a
n/a
n/a
No
No
No
n/a
n/a
n/a
3
3
3

A signal warrant analysis is considered advisory only. This means that simply meeting any warrant may
not be sufficient cause for installing a traffic signal. For example, meeting the peak hour warrant is
usually not sufficient in and of itself to warrant installing a traffic signal. The rationale for this is that one
hour (or less) of congestion in a day is probably not severe enough to justify the investment in the traffic
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signal controller and related equipment and software. Experience in Vermont suggests that meeting at
least two other warrants is needed to justify investment in a traffic signal. This condition is met at all
three study intersections even under current (2008) peak hour traffic volumes.

9.6 Turn Lane Warrant Analysis
Using the 2008, 2030, and2050 scenario volumes, a turn lane warrant analysis was conducted to
establish the necessity of adding a left or right turn lane to the five study intersections. Using standard
VTrans methodologies,1 left turn lanes are warranted in four new locations and right turn lanes are
warranted in one new location.2 Figure 52 summarizes the results of the turn lane warrant analysis.
Figure 52: Lane Warrant Analysis Summary
Eastbound, towards WRJ
Left Turn Lane Right Turn Lane
US 4/Waterman Hill Rd/Quechee Hartland Rd
2008
2030
2050
US 4/Deweys Mills Rd
2008
2030
2050
US 4/Quechee Main St
2008
2030
2050
US 4/I‐89 Southbound Ramps
2008
2030
2050
US 4/I‐89 Northbound Ramps
2008
2030
2050

Westbound, towards Woodstock
Left Turn Lane Right Turn Lane

Yes
Yes
Yes

No
No
No

Yes
Yes
Yes

No
Yes
Yes

No
Yes
Yes

‐
‐
‐

‐
‐
‐

No
No
No

No
No
Yes

‐
‐
‐

‐
‐
‐

Yes
Yes
Yes

‐
‐
‐

Yes
Yes
Yes

Yes
Yes
Yes

‐
‐
‐

‐
‐
‐
Already exists

No
No
No

Yes
Yes
Yes

‐
‐
‐

1 Harmelink’s methodology for unsignalized intersections was utilized for the left turn lane warrant

analyses.
2 One left turn lane and two right turn lanes are warranted for locations where that turn lane already

exists. The analysis confirms the need for the existing turn lanes.
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10.0 FUTURE BICYCLE AND PEDESTRIAN FACILITY DEMAND
As development continues along and adjacent to the US Route 4 corridor and the viability of single‐
occupant automobile transportation is becoming more of a challenge (increasing fuel costs, aging
population, etc.), the demand for alternative modes of transportation will continue to increase.
There are currently only limited bicycle and pedestrian facilities along the US 4 study corridor. This
section examines the current system and provides recommendations, given the likelihood of increased
demand in the future.

10.1 Bicycle Facilities
Safe and contiguous bicycle facilities are critical elements to support both commuter and recreational
bicycle trips. Although the scale of the facility varies based on the skill level and age of the rider, even the
most experienced rider will benefit from amenities such as moderate width shoulders (3‐4 feet), bicycle
lane striping through right‐turn lanes, and clear and smooth pavement surfaces.
A major impediment to safe bicycle travel along US 4 through the project area is the variable (often
narrow) shoulder widths and guardrails. The provision of consistent shoulder widths of 3‐4 feet on both
sides of US 4 would certainly help to improve conditions for moderate to experienced through cyclists.
However, given the significant costs associated with widening US 4, a secondary off‐alignment bicycle
route was identified. This alternative route is shown in Figure 53 below and generally parallels US 4. This
alternate route is nearly identical in total mileage (10 miles) from White River Junction to Taftsville.
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Figure 53: Potential Off‐Alignment Bicycle Route between White River Junction and Taftsville

10.2 Pedestrian Facilities
Similar to bicycle facilities, pedestrians of all ages greatly benefit from the safety and accessibility offered
by a network of connected sidewalks, paths, and crossings. In addition to promoting a healthier lifestyle
through walking, the addition of new sidewalks and paths can lead to an offset in vehicle trips generated
as people either walk between short destinations, or use the sidewalks to access public transportation
services (see next section).
Along the study corridor, pedestrian facilities are limited to the Quechee Gorge and Quechee Village
areas. Although sidewalks may not be reasonable (or desirable) along the entire section of US 4, there are
two specific areas that have been identified for pedestrian facility enhancement.

10.2.1 Exit 1 Area
During the summer months, the visitors to the RV campground immediately south of the Exit 1
interchange are frequently crossing US 4 to reach services on the other side of the road. Figure 54 below
shows a proposed mid‐block crossing of US 4 proximate to the RV campground and approximately 250
feet of new sidewalk connecting north to the Mobil gas station at the southbound I‐89 ramp entrance.
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Given the potential for additional growth in and around the interchange area, this pedestrian connection
would likely become even more important over time.

10.2.2 Quechee Gorge Area
As shown in Figure 55 below, the only pedestrian facilities along the project corridor are located around
the Quechee Gorge and in Quechee Village. Given the high clustering of tourist‐related destinations in this
area and the residential density in Quechee Village and nearby Quechee Lakes, it seems reasonable to
extend the pedestrian network to provide connections between the existing sidewalks and to logical
destinations.
Figure 54: Potential Crosswalk and Sidewalk in the Exit 1 Area
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Figure 55shows a new sidewalk connecting the Quechee Gorge village sidewalks with US 4 and the shops
along US 4. Also shown is an approximately 1 mile section between the Quechee Gorge parking area and
Waterman Hill Road that could be a potential route for a multi‐use trail. A multi‐use trail is typically offset
from the road by 10 or more feet, is typically 10‐12 feet wide and is often paved. This multi‐use trail
would provide a distinctive connection between popular visitor destinations and could provide
connectivity for walkers, roller bladders, and cyclists. Figure 56 below shows an example of a multi‐use
trail.
Figure 55: Potential Sidewalk and Multi‐Use Path in the Gorge Area
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Figure 56: Example of a Multi‐Use Trail

10.3 Future Public Transportation Services
Although there has historically been public transportation service along US 4, there is currently no transit
service option for residents or employees along the corridor. Given that the predominant commuter flow
in the Upper Valley is into and out of the Lebanon/Hanover employment center, the US 4 corridor
provides a logical, linear corridor to provide connectivity via public transit to the employment and
shopping destinations in this area. Given the amount of visitors coming to the Quechee area, public
transportation, in the form of a local shuttle, is also an interesting option to consider.

10.3.1 Public Transit
One of the most important “big picture” benefits of offering frequent, coordinated public transit service
along US 4 is the effects it can have on travel demand, congestion, and delay. By transferring automobile
trips to public transportation, the need for costly road expansions could be deferred or eliminated.
However, given the relatively sparse development pattern along the corridor (even under future
conditions), achieving transit‐supportive density will remain a challenge. One way to help create this
density is through the use of park‐and‐ride lots, which serve as a central collection point for the transit
service. Along the US 4 corridor, one often‐mentioned location for a future park‐and‐ride is the area
around the Exit 1 interchange. Figure 57 below shows potential locations and relative size of a 100‐
vehicle park‐and ride facility around Exit 1.
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Figure 57: Approximate Size of 100‐space Park and Ride Lots

The Exit 1 location for a potential park‐and‐ride has a number of benefits, including proximity to the
interstate and an existing transit route (Stagecoach 89’er route) and the availability of vacant land.
However, one important factor to consider is that this location would not provide any measurable vehicle
trip reductions along the corridor west of this point since commuters would still travel along US 4 to
reach this lot before boarding the bus. Other potential location for a park‐and‐ride lot that would provide
more significant corridor trip reductions would be in Quechee Village, around the Waterman Hill Road
intersection, or in Woodstock Village. Though the Exit 1 location would not directly reduce vehicle trips
along US 4 as well as other park & ride locations farther west on US 4, it is optimally located for vehicle
and bus access due to its centralized location
The logical providers of future transit service along US 4 are either Stagecoach Transportation Services
(currently provides 89’er commuter service) or Advance Transit (currently provides multiple routes
throughout the Upper Valley). Both transit agencies are currently conducting short‐term public transit
plans and should consider the provision of this US 4 service as part of these efforts.

10.3.2 Local Shuttle Service
The proximity of visitor destinations to the Quechee Gorge area provides an interesting opportunity to
provide a seasonal shuttle service. This shuttle service would serve to greatly enhance visitor mobility
and may help to drive visitor traffic to destinations they may not otherwise have stopped in.
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Figure 67 below shows a potential route for a Quechee area shuttle. This seasonal shuttle (which could
use a trolley or other unique vehicle) would primarily serve to shuttle visitors to major attractions in
Quechee. The shuttle could be run on a frequent headway (10‐12 minutes) and provide service between
VINS, Quechee Village, and the Quechee Gorge Village area.
Figure 58: Potential Route for Quechee Area Shuttle

11.0 RECOMMENDATIONS
The listing of recommendations presented in this section came out of a comprehensive investigation of
existing and future land use and transportation conditions, as well as input from the Corridor Steering
Committee, members of the public, and the following studies and reports:



Route 4 in the Ottauquechee Valley: A Transportation Analysis, MIT, 1972



US Route 4 Corridor Study: White River Junction to Sherburne, Andrews & Clark, Inc., 1989



U.S. Route 4 Transportation Study and Land Use Planning Study, TRORC, 1992



East‐West Highway Study, VTrans, 2001



US 4 Report: Suggested Roadway Improvements, VTrans, 2002
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Many of the previous studies for the US 4 corridor have examined new road alignments, village bypasses,
or other costly recommendations to address identified capacity and safety concerns. However, each of
these large‐scale recommendations was ultimately passed over due to their significant costs.1 Given this
precedent for bypassing more costly recommendations, and VTrans’ current “Road to Affordability”
initiative, the recommendations identified below attempt to address identified concerns along the
corridor with less‐costly transportation and land use policy/regulatory alternatives.

11.1 Transportation Recommendations
The transportation recommendations are divided between short‐term recommendations (to be
implemented in 0‐10 years) and long‐term recommendations (to be implemented in 10+ years). To assist
with prioritization, each recommendation was assigned a score ranging from ‐3 to +3 based on its ability
to satisfy the following goals for the corridor:



MOBILITY: Maintain current corridor travel time



ACCESS: Improve access & circulation



SAFETY: Improve safety along corridor



MULTIMODAL: Improve travel for pedestrians, cyclists & transit users



LAND USE: Support local and regional land use & development goals



ENVIRONMENT: Enhance natural & scenic attributes



ECONOMIC: Encourages economic growth



CRITICALITY: Reflects the critical nature of the project.

Figure 59 shows the locations of the short‐ and long‐term recommendations in the study area.
Recommendations are assigned a project number which is referenced in the remainder of this section.
The (S) suffix denotes a short‐term recommendation. An (L) suffix denotes a long‐term recommendation.
Figure 60 and Figure 76 summarize the short‐term and long‐term transportation recommendations
identified for the study corridor, along with estimated cost, jurisdictional authorities, and whether the
project could be funded through developer traffic mitigation requirements. Decreasing highway trust
fund revenues resulting from more fuel efficient vehicles, less driving, a shift in priority from new
construction to maintenance of the existing system has led to a current and projected future financial
crunch. Lack of funds, required environmental permits, and right‐of‐way acquisition with state and
federal funds could potentially put some of these recommendations beyond the stated time horizon.
There are also increasing expectations for developers to mitigate transportation impacts as a result of
town/state inability to pay for improvements.

1 One report even noted that a potential new alignment would cost more than VTrans spends on all roads in the state in five years
combined.
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Figure 59: Short‐ and Long‐Term Transportation Recommendations

11.1.1 Short‐Term Transportation Recommendations (0‐10 Years)
Figure 60 provides a brief summary of the short‐term transportation recommendations identified for the
study corridor, along with estimated cost, jurisdictional authorities, and whether the project could be
funded through developer traffic mitigation requirements. Recommendations are listed in descending
order based on their total score for satisfying the corridor goals, as described above. Following the table
are more detailed descriptions and relevant graphics for each of the short‐term recommendations.
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Figure 60: Short‐Term Transportation Recommendations
Preliminary Cost
Estimate

*

ID

Improvement

1S

WATERMAN HILL RD INTERESECTION: Improve safety and capacity $400,000 (traffic signal,
at the US 4/Waterman Hill Rd intersection. Add left turn lanes and turn lanes); $1,600,000 (2‐
traffic signal or 2‐lane roundabout.
lane roundabout)

2S

US 4 TRANSIT SERVICE: Support the start of the Bridgewater to the
Upper Valley US 4 commuter bus service.

3S

Total
Score

Timeline
Short

VTrans, Town of Hartford

14

$300,000 (new bus);
$120,000 (annual
operating)

Short

Advance Transit, Stagecoach
Transportation, VTrans, Town of
Hartford

13

QUECHEE GORGE: Implement preferred alt. pedestrian
enhancements at Quechee Gorge to minimize at‐grade crossings.
Close US 4 curb cut to Gorge Gift Shop/Ott‐Dog and better define
curb cuts along Deweys Mills Rd

$700,000

Short

VTrans

13

4S

QUECHEE GORGE TO WATERMAN HILL RD: Construct a sidewalk
and bicycle lanes, or a separated multi‐use path between the
Quechee Gorge Village and Quechee Village.

$475,000 (Sidewalk & Bike
Lanes); $500,000 (Shared
Use Path)

Short

Town of Hartford, VTrans

12

5S

ACCESS MANAGEMENT: Improve access management along
corridor by reducing or consolidating the number of driveways by
10%.

Varies

Short

VTrans, Town of Hartford

10

6S

QUECHEE GORGE AREA SHUTTLE: Implement seasonal shuttle
service between VINS , Quechee Village, and the Quechee Gorge
Village area.

$50,000 / year

Short

Quechee Gorge Area Merchants,
FTA, VTrans, Town of Hartford

9

7S

REGIONAL BICYCLE ROUTE: If shoulders not widened along US 4,
designate and sign parallel bicycle route along Old River Rd >
Costello Rd > Old Quechee Rd > Quechee Main St.

$2,000 (new signs)

Short

Town of Hartford

8

8S

QUECHEE MAIN ST INTERSECTION: Improve safety at the US
4/Quechee Main St intersection by providing an island (or wide
striped) separator between westbound through and right‐turn
lane.

$250,000

Short

VTrans, Town of Hartford

8

9S

I‐89 NB RAMPS: Install a traffic signal at the US 4/I‐89 Northbound
Ramps intersection.

$150,000 (new traffic
signal)

Short

VTrans, Town of Hartford

8

10S

I‐89/US 4 PARK & RIDE: Construct a park‐and‐ride near I‐89 Exit 1
(potential locations: Punt parcel, Milne parcel, parcel between
Briar Rose Ln & US 4).

$1,500,000

Short

VTrans, Town of Hartford, Transit
Agencies

7

11S

I‐89 SB RAMPS: Install turn lanes and a new traffic signal at the US
4/I‐89 Southbound Ramps intersection.

$350,000

Short

VTrans, Town of Hartford

6

12S

I‐89 SB RAMPS: Stripe a bicycle lane along eastbound US 4 in the
area of the eastbound US 4 right‐turn lane onto I‐89 southbound.

$500

Short

VTrans, Town of Hartford

6

13S

I‐89 SB RAMPS: Restrict tractor trailer trucks from parking on the
wide shoulder near the Exit 1 Mobil which block sight distance for
vehicles exiting the Mobil.

$500 (new signs)

Short

Town of Hartford, Vtrans

5

$5,000 (Brush trimming);
$75,000 (Re‐alignment)

Short

VTrans, Town of Hartford

4

WEST GILSON AVE INTERSECTION: Move the US 4/West Gilson
Ave intersection approximately 150 feet to the east to improve
14S
sight distances. Trim the brush and trees back in both directions in
the short‐term.
*

Costs are based on 2008 construction costs
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1S.

WATERMAN HILL ROAD INTERSECTION: Improve safety and capacity at the US 4/Waterman Hill
Road intersection. Add left turn lanes and traffic signal or 2‐lane roundabout (see Figure 63).
From a traffic analysis perspective, the 2‐lane roundabout has better LOS, delay, and queuing
results than a new signal with turn lanes. Figure 61 below compares LOS grade and average
vehicle delay (seconds) for the existing, signalized, and 2‐lane roundabout options. Figure 62
compares the projected queue lengths by approach for the three alternatives.
Figure 61: PM Peak Hour LOS Grade and Average Delay (seconds)
Existing
LOS Delay
US 4/Waterman Hill/Quechee Hartland Rd
EB Left/Through/Right, along US 4 from Woodstock
WB Left/Through/Right, along US 4 from WRJ
NB Left/Through/Right, exiting Quechee Hartland Rd
SB Left/Through/Right, exiting Waterman Hill Rd

A
A
F
F

2030 PM Peak Hour
Signals+Lanes
LOS Delay

3
3
>100
>100
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B
C
C

7
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Roundabout
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A
A
A
A

Existing
LOS Delay

5
5
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A
A
F
F

5
4
>100
>100

2050 PM Peak Hour
Signals+Lanes
LOS Delay
E
E
C
F

Roundabout
LOS Delay

59
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28
>100

Figure 62: Projected PM Peak Hour Queues – Waterman Hill Road and Quechee Hartland Road – 2030 & 2050

Queued Vehicles

60

2030 Existing

120

2030 Signals+Lanes
2030 Roundabout

100
Queued Vehicles

70

50
40
30
20

2050 Existing
2050 Signals+Lanes
2050 Roundabout

80
60
40
20

10

0

0
Eastbound

Westbound Northbound Southbound
Approach

Eastbound

Westbound Northbound Southbound
Approach

While the 2‐lane roundabout (Figure 63) offers significant operational advantages to the signal,
the roundabout would need a diameter of approximately 200 feet, which would result in
adjacent property impacts, despite the relatively wide right‐of‐way along US 4 in this area1. The
roundabout would also be a significantly more expensive option. Both recommendations should
help to address the high crash rates proximate to the intersection. This improvement was
categorized as a high priority in the US 4 Suggested Roadway Improvements Report (VTrans,
2002).

1 West of the intersection, the state owns 100 feet of ROW both sides. East of the intersection, the State owns 25 feet on the north
side and 40 feet on the south side (VTrans, 2002)

A
A
A
A

6
5
6
10

30 September 2008

US Route 4 Corridor Management Plan
Page 73

Figure 63: Preliminary Sketch Showing 2‐Lane Roundabout at US 4/Waterman Hill Road Intersection

2S.

US 4 TRANSIT SERVICE: Support the start of the Bridgewater to the Upper Valley US 4 commuter
bus service. Peak period or full day service could be provided by either Stagecoach
Transportation Service or Advance Transit. Both transit agencies are currently going through a
short‐range transit planning process and should consider this route in their deliberations.

3S.

QUECHEE GORGE: Implement the previously‐defined preferred alternative pedestrian
enhancements1 at the Quechee Gorge to minimize at‐grade pedestrian crossings. Enhancements
include enhanced pedestrian facilities on the gorge bridge, a new pedestrian plaza and overlook
near the gift shop, stair underpasses on the east and west side of the bridge, and new sidewalk
connections (Figure 64). A formal scoping report was prepared for these improvements and the
recommended alternative has been endorsed by the Hartford Selectboard.

1 The preferred alternative pedestrian crossing was identified in a 2003 VTrans Scoping Report, prepared by Dufresne‐Henry.
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Figure 64: Quechee Gorge Pedestrian Improvements ‐ Preferred Alternative (source: Dufresne‐Henry Scoping
Report, 2003)

4S.

QUECHEE GORGE TO WATERMAN HILL ROAD: Enhance bicycle and pedestrian connectivity by
constructing a sidewalk and bicycle lanes, or a separated multi‐use path between the Quechee
okay. Gorge Village and Waterman Hill Road (Figure 65). The sidewalk should be constructed
with a concrete surface, 5‐foot width, and concrete or granite curbing. The multi‐use path would
be 12 feet wide with an asphalt surface and would be offset from the edge of US 4. These
improvements would help to facilitate safer bicycle and pedestrian connection betweens the
Quechee Gorge, VINS, and Quechee Village.
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Figure 65: Potential Sidewalk and Multi‐Use Path in the Gorge Area

5S.

ACCESS MANAGEMENT: Improve access management, mobility, and safety along the corridor by
reducing the number of existing and potential driveways by 10%. This reduction can be achieved
through consolidation of existing driveways, relocating existing US 4 driveways to side streets, or
by requiring new development to access US 4 via an existing curb cut or a side street. More detail
on the mechanisms that can be employed to encourage this access management goal are
described in more detail in Section 0. .
One of the more important and quantifiable benefits of access management is the safety
improvements achieved by having fewer conflicting movements on US 4. The safety impact of this
10% driveway reduction was calculated using the methodology outlined in Impacts of Access
Management Techniques (NCHRP, 1999) for each road segment and the study area as a whole
(Figure 66).

Resource Systems Group, Inc.

30 September 2008

Page 76

Figure 66: Safety Impact of 10% Driveway Reduction
Segment
1
Hartland Town Line to Waterman Hill Rd
2
Waterman Hill Rd to Deweys Mills Rd
3
Deweys Mills Rd to Quechee Main St
4
Quechee Main St to I‐89 Exit 1 SB Ramps
5
I‐89 Exit 1 SB Ramps to I‐89 Exit 1 NB Ramps
Total Study Area

6S.

Average Crashes per
Year (2002‐06)
6
4
6
3
2
21

Number of
Driveways
12
6
9
10
1
38

Estimated Change in Accident Rate with
10% Driveway Reduction
‐1%
‐3%
‐2%
‐3%
0%
‐2%

QUECHEE AREA SHUTTLE: Implement seasonal shuttle service between VINS, Quechee Village,
and the Quechee Gorge Village area. This seasonal shuttle (which could use a trolley or other
unique vehicle) would primarily serve to shuttle visitors between major attractions in the
Quechee area. A potential route is shown below in Figure 67 which could be operated on a 10‐12
minute headway.
Figure 67: Potential Route for Quechee‐Area Shuttle

7S.

REGIONAL BICYCLE ROUTE: If shoulders are not widened along US 4, designate and sign parallel
bicycle route along Old River Road > Costello Road > Old Quechee Road > Quechee Main Street
(Figure 68). This alternate route is nearly identical in total mileage (10 miles) from White River
Junction to Taftsville.

30 September 2008

US Route 4 Corridor Management Plan
Page 77

Figure 68: Regional Bicycle Route

8S.

QUECHEE MAIN STREET INTERSECTION: Improve the safety at the US 4/Quechee Main Street
intersection by providing an island (or wide striped) separator between the westbound through
and right‐turn lanes. Safety concerns have been raised over the alignment of the intersection; in
particular, concerns were raised that some westbound US 4 drivers think the right‐turn lane was
a second through lane and would attempt to proceed straight through the intersection in this
lane. The westbound US 4 approach to the intersection occurs along a vertical and horizontal
curve. A schematic of the recommended improvement is shown below (Figure 69) which involves
creating a striped or raised median between the through and right‐turn lane and shifting the
right‐turn lane to the west to accommodate this expansion. This improvement was categorized as
a high priority in the US 4 Suggested Roadway Improvements Report (VTrans, 2002). Although
the existing volumes meet several traffic signal warrants, a traffic signal is not recommended at
this intersection due to the increased delay and queuing that would be generated on US 4 and the
lack of significant queuing projected on the Quechee Main Street approach even in the 2050
scenario (11 cars).
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Figure 69: Potential Improvements to the Westbound US 4 Approach to Quechee Main Street

9S.

I‐89 NB RAMPS: Install a fully‐actuated traffic signal at the US 4/I‐89 Northbound Ramps
intersection. The existing traffic volumes at this intersection meet several traffic signal warrants.
The intersection is also classified as a High Crash Location intersection. A new actuated traffic
signal (with no additional turn lanes) could improve LOS grades and delay significantly (Figure
70). The signal would also significantly reduce queuing at the intersection, particularly on the
northbound off‐ramp, where queues in 2050 are projected to be longer than 200 vehicles (Figure
71). A roundabout was not evaluated for this intersection because of the significant grade
constraints adjacent to the intersection.
Figure 70: PM Peak Hour LOS Grade and Average Delay (seconds)
Existing
LOS Delay
US 4/I‐89 Northbound Ramps
WB Left, along US 4 from WRJ
NB Left/Right, exiting I‐89 NB Ramps
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Figure 71: Projected PM Peak Hour Queues – I‐89 Exit 1 Northbound Ramps
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I‐89/US 4 PARK & RIDE: Construct a park‐and‐ride near I‐89 Exit 1. Potential locations include
the following sites near the interchange: the “Punt” parcel (south of I‐89 southbound ramps), the
“Milne” parcel (behind Mobil gas station), and the parcel between Briar Rose Lane and US 4
(shown below in Figure 72). The lot could be used for carpooling and could also be served by the
current Stagecoach I‐89’er route for transit connections to Lebanon and Hanover. The proximity
of these relatively large parcels to the interstate interchange also makes the identified locations
highly marketable for commercial or, to some degree, residential purposes. Therefore, any
intention to make use of all, or a portion, of these parcels for a park‐and‐ride facility would need
to be conveyed to the landowner(s) as soon as possible.
Figure 72: Approximate size of 100‐space Park and Ride Lots
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I‐89 SB RAMPS: Install turn lanes and a new actuated traffic signal at the US 4/I‐89 Southbound
Ramps intersection. To accommodate projected 2030 traffic volumes, the signalized intersection
should include a new westbound left turn lane on US 4 (100 foot storage length) and a dedicated
left turn lane on the I‐89 southbound off‐ramp approach (200‐foot storage length). To
accommodate projected 2050 traffic volumes, the intersection should be expanded to include a
second left turn lane from the southbound off‐ramp (with increased storage length to 350 feet),
increased storage length on the westbound US 4 left turn lane to 175 feet, and the addition of a
short section of two through receiving lanes on the westbound US 4 exit from the intersection.
These configurations significantly improve LOS (Figure 73) and queuing (Figure 74) at the
intersection, particularly on the southbound off‐ramp approach. A two‐lane roundabout was
analyzed at this intersection but showed extensive queuing, primarily on US 4 westbound due to
the heavy southbound off‐ramp left‐turn volume. Figure 75 shows the proposed 2030 and 2050
geometric improvements at the intersection.
Figure 73: PM Peak Hour LOS Grade and Average Delay (seconds)
Existing
LOS Delay
US 4/I‐89 Southbound Ramps
WB Left/Through, along US 4 from WRJ
NB Left/Right, exiting I‐89 SB Ramps
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Figure 74: Projected PM Peak Hour Queues – I‐89 Exit 1 Southbound Ramps
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Figure 75: I‐89 Southbound Ramps Intersection Improvements (left: 2030 geometry, right: 2050 geometry)

100’ left turn lane

175’ left turn lane

50’ right turn lane

300’ right turn lane

Additional
through
lanes

12S.

I‐89 SB RAMPS: Stripe a 150 foot bicycle lane along the eastbound US 4through lane in the area of
the eastbound US 4 right‐turn lane onto I‐89 southbound. Bicyclists traveling eastbound on US 4
are currently susceptible to a dangerous situation as eastbound vehicles transition into the right
lane to turn onto the southbound I‐89 on‐ramp.

13S.

I‐89 SB RAMPS: Restrict tractor trailer trucks from parking on the wide shoulder near the Exit 1
Mobil which can create an unsafe condition by blocking sight distance for vehicles exiting the
Mobil.

14S.

WEST GILSON AVENUE INTERSECTION: Realign West Gilson Avenue intersection with US 4 to
improve sight distances by moving the intersection approximately 150 feet to the east. A short‐
term recommendation to improve sight distances is to trim the brush and trees back in both
directions. On the east side, brush and trees should be cut for 250 feet along the north side. On the
west, the brush should be cut back 300 feet under the power lines. This would improve the sight
distance greatly to the east and a little to the west. This improvement was categorized as a
moderate priority in the US 4 Suggested Roadway Improvements Report (VTrans, 2002).

11.1.2 Long‐Term Recommendations (10+ Years)
Figure 76 provides a brief summary of the long‐term transportation recommendations identified for the
study corridor, along with estimated cost, project implementing agencies, and whether the project could
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be funded through developer traffic mitigation requirements. Recommendations are listed in descending
order based on their total score for satisfying the corridor goals. Following the table are more detailed
descriptions and relevant graphics for each of the long‐term recommendations.
Figure 76: Long‐Term Transportation Recommendations
ID
1L

2L

3L

Improvement
VT 12 TO WATERMAN HILL RD: Widen 3'‐4' shoulders to 6' ‐8'
width. Work includes rehabilitation of subbase (as needed),
necessary earthwork, grading, drainage, guardrail, and signage
improvements.
HATHAWAY RD TO QUECHEE MAIN ST: Widen existing 3‐4'
shoulders to 6‐8' width. Work includes rehabilitation of subbase
(as needed), necessary earthwork, grading, drainage, guardrail,
and signage improvements.
QUECHEE MAIN ST TO I‐89 SB: Widen existing 3‐4' shoulders to 6‐
8' width. Work includes rehabilitation of subbase (as needed),
necessary earthwork, grading, drainage, guardrail, and signage
improvements.

Preliminary Cost
*
Estimate

Timeline

$16,500,000

Long

VTrans

8

$7,000,000

Long

VTrans

8

$4,750,000

Long

VTrans

8

$10,000

Long

VTrans, Town of Hartford

6

Varies

Long

Varies

5

$150,000

Long

VTrans

5

Total
Score

4L

CROSS ST INTERSECTION: Close access to US 4 from Cross St to
reduce turning movements in this designated High Crash Section
of US 4.

5L

CORRIDOR‐WIDE: Improve Vermont “look and feel” along
corridor.

6L

CENTER OF TOWN RD INTERSECTION**: Provide 8' shoulder on
west side of US 4 at Center of Town Rd intersection to facilitate
passing of queued westbound US 4 turning vehicles.

7L

RIVER ST INTERSECTION: Realign River St intersection to meet US
4 at a right angle to better facilitate left turns from River St onto
US 4.

100000

Long

VTrans, Town of Hartford

4

8L

QUECHEE GORGE: Add 50‐foot westbound left turn lane on US 4
at Quechee Gorge Visitor's Center entrance.

$70,000

Long

VTrans, Town of Hartford

3

9L

DEWEYS MILLS RD INTERSECTION: Add 50‐foot eastbound left
$50,000 (eastbound lane);
turn lane on US 4 at Deweys Mills Rd. Add 50‐foot southbound left
$30,000 (southbound
turn lane.
lane)

Long

VTrans, Town of Hartford

3

10L

PULL‐OFF ‐ SOUTH SIDE: Improve sight distance at US 4 pull‐off on
south side (mm 0.20) by cutting back bank and brush west of pull‐
off.

25000

Long

VTrans

2

11L

PULL‐OFF ‐ NORTH SIDE: Improve sight distance at US 4 pull‐off
on north side by raising the elevation of the pull‐off approximately
1 foot.

$20,000

Long

VTrans

2

12L

COSTELLO RD INTERSECTION: Flatten approach grade on Costello
Rd to improve sight distance at US 4/Costello Rd intersection.

$100,000

Long

VTrans, Town of Hartford

1

*
**

Costs are based on 2008 construction costs
Project not necessary if adjacent roadway widening project(s) are completed.
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1L.

WATERMAN HILL ROAD TO VT 12: Widen existing 3'‐4' shoulders from Waterman Hill Road to
Route 12 to 6' ‐8' width. Work to include complete rehabilitation of subbase (as needed), as well
as necessary earthwork, grading, drainage, guardrail, and signage improvements. The additional
road width will better accommodate bicycles, truck traffic, and will serve to expand the available
capacity of the roadway. This improvement was categorized as a highest priority in the US 4
Suggested Roadway Improvements Report (VTrans, 2002).

2L.

HATHAWAY ROAD TO QUECHEE MAIN ST: Widen existing 3‐4' shoulders from Hathaway Road to
Quechee Main Street to 6‐8' width. Work to include complete rehabilitation of subbase (as
needed), as well as necessary earthwork, grading, drainage, guardrail, and signage improvements.
The additional road width will better accommodate bicycles, truck traffic, and will serve to
expand the available capacity of the roadway. This improvement was categorized as a highest
priority in the US 4 Suggested Roadway Improvements Report (VTrans, 2002).

3L.

QUECHEE MAIN STREET TO I‐89 SOUTHBOUND: Widen existing 3‐4' shoulders from Quechee
Main Street to I‐89 SB ramps to 6‐8' width. Work to include complete rehabilitation of subbase (as
needed), as well as necessary earthwork, grading, drainage, guardrail, and signage improvements.
The additional road width will better accommodate bicycles, truck traffic, and will serve to
expand the available capacity of the roadway. This improvement was categorized as a highest
priority in the US 4 Suggested Roadway Improvements Report (VTrans, 2002).

4L.

CROSS STREET INTERSECTION: Close access to US 4 from Cross Street to reduce turning
movements in this designated High Crash Section of US 4. This intersection is located on the south
side of US Route 4, about 200 feet west of the Hartland‐Quechee Road. The residences and
businesses located on and adjacent to Cross Street could access Route 4 by way of West Gilson
Road and Hartland‐Quechee Road (see Figure 63).

5L.

CORRIDOR‐WIDE: Improve the Vermont “look and feel” along the corridor by encouraging scenic
easements, preserving viewsheds, consolidating growth in development nodes, preserving and
enhancing natural features and plantings along the corridor. See Section 11.2.2 for specific
measures that can be taken to advance this goal. The Town of Hartford can seek a Transportation
Enhancement Grant from VTrans to help implement this recommendation.

6L.

CENTER OF TOWN ROAD INTERSECTION:1 Provide 8' shoulder on west side of US 4 at Center of
Town Road intersection to facilitate passing of queued westbound US 4 turning vehicles. The
widened shoulder would serve to enhance capacity along US 4 westbound, and improve safety
levels by reducing the potential for queued vehicles in the westbound travel lane (5 of the 6
reported crashes occurring at this intersection between 2002 and 2006 involved rear‐end
collisions).

1 Project not necessary if adjacent roadway widening project(s) are completed.
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7L.

RIVER STREET INTERSECTION: Realign River Street intersection to meet US 4 at a right angle to
better facilitate left turns from River Street onto US 4. Closing this access off is not an option due
to slippery winter conditions at the Waterman Hill/River Street intersection. This improvement
was categorized as a low priority in the US 4 Suggested Roadway Improvements Report (VTrans,
2002).

8L.

QUECHEE GORGE: Add a 50 foot westbound left turn lane on US 4 at the Quechee Gorge Visitor's
Center entrance. This left turn lane would help improve capacity for eastbound US 4 traffic. This
improvement was categorized as a high priority in the US 4 Suggested Roadway Improvements
Report (VTrans, 2002)

9L.

DEWEYS MILLS ROAD INTERSECTION: Add 50 foot eastbound left turn lane on US 4 at Deweys
Mills Road. Although the future left‐turning traffic volumes are not projected to be large (17
vehicles during 2030 PM peak hour), the level of conflicting vehicles (westbound traffic) is high
enough to warrant a left turn lane for this movement under 2030 conditions. A second approach
lane is needed in 2050 to the Deweys Mill approach to accommodate future demand and
minimize delays (Figure 77).
Figure 77: PM Peak Hour LOS Grade and Average Delay (seconds)
Existing
LOS Delay
US 4/Deweys Mills Rd
EB Left/Through, along US 4 from Woodstock
SB Left/Right, exiting Deweys Mills Rd
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10L.

PULL‐OFF ‐ SOUTH SIDE: Improve sight distance at the US 4 pull‐off on the south side at mile
marker 0.20 by cutting back the embankment and brush west of the pull‐off. The site distance to
the west is poor and could be improved by cutting back the bank at the west end of the pull‐off,
although there may be ledge in this area.

11L.

PULL‐OFF ‐ NORTH SIDE: Improve sight distance at the US 4 pull‐off on the north side at mile
marker 1.35 by raising the elevation of the pull‐off approximately 1 foot.

12L.

COSTELLO ROAD INTERSECTION: Flatten the approach grade on Costello Road to improve sight
distance at the US 4/Costello Road intersection. Costello Road currently approaches US 4 at an ‐
11% grade adjacent to US 4. To bring the approach up to standard VTrans design specifications,
with a 20 foot landing with a maximum slope of ‐3% at US 4, significant regrading of Costello
Road would be needed. This improvement was categorized as a low priority in the US 4 Suggested
Roadway Improvements Report (VTrans, 2002).

11.2 Land Use Management and Policy Recommendations
In the absence of coordinated comprehensive corridor management, anticipated development along the
US 4 corridor will significantly degrade highway capacity, safety and function through Hartford and, by
extension, through neighboring communities. Integrated transportation and land use planning,
coordinated development and access management, and targeted infrastructure improvements are critical
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components of highway corridor management. Effective, long‐term corridor management can be
achieved through a variety of techniques that typically include a combination of:



Administrative strategies to improve inter‐jurisdictional coordination between the state, the
town and the regional planning commission − especially to regulate access to and development
along the US 4 corridor, and to schedule and finance needed infrastructure improvements;



Planning strategies specific to the US 4 corridor that include detailed site planning for key areas
or parcels identified for major development −for example around the Quechee interchange area;



Regulatory strategies that more specifically control the type, density and location of
development (and redevelopment) along the corridor, transportation demand and associated
impacts, highway, transit and pedestrian access, and required dedications and infrastructure
improvements; and



Infrastructure development and financing strategies that identify existing and planned
infrastructure capacities, targeted levels of service, and infrastructure improvements needed to
remedy existing deficiencies, and to support additional development in specified locations along
the corridor.

Recommended corridor management techniques are presented here for further discussion and
consideration in implementing the US 4 Corridor Management Plan.

11.2.1 Administrative Initiatives
The Vermont Agency of Transportation, the Town of Hartford, and the Two Rivers‐Ottauquechee
Regional Commission all have jurisdiction over various interrelated aspects of land use and
transportation planning, transportation improvement programming, development regulation and access
management along the US 4 corridor. Efficient and effective corridor management among these multiple
jurisdictions requires a level of coordination that often is lacking, to the detriment of the highway and the
communities and development it serves. Avenues currently exist for voluntary cooperation, including
limited opportunities to participate in planning and project review at all levels, but there are few formal
mechanisms in place to ensure inter‐jurisdictional cooperation − particularly between VTrans and the
town who shoulder most permitting responsibilities within the US 4 corridor.
Ongoing communication and cooperation between VTrans, Hartford, the Two Rivers‐Ottauquechee
Regional Commission, neighboring communities and local property owners is critical to effectively
address development, traffic and associated infrastructure and management issues along the corridor.
The following are recommended strategies to strengthen and formalize inter‐jurisdictional coordination:
1.

Execute a memorandum of understanding − an “Intergovernmental US 4 Corridor
Management Memorandum of Understanding” − between the agency, regional planning
commission, and town that references the US 4 Corridor Management Plan, outlines joint notification
requirements, coordinates state and local permitting processes, and addresses needed access and
infrastructure improvements within and along the US 4 corridor in conformance with plan
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recommendations. The draft Memorandum of Understanding is available in Appendix D and is
included as general guidance. Any agreement will be subject to negotiations between the
participating parities, undergo legal review, and not supersede statutory authority.
Intergovernmental corridor management agreements have long been used to coordinate access
management along state highways in rapidly developing states such as Florida, and are currently
being instituted for use in New Hampshire. They have also been proposed, if not yet enacted, for
consideration elsewhere in Vermont. Typically, such agreements at minimum require that:


The state and RPC must provide information and technical assistance to the town in developing
acceptable access management standards, and site‐ or parcel‐specific access management plans
for parcels along the highway corridor.



All corridor or site/parcel specific access management plans must be filed with the state and the
RPC.



The town must adopt and administer access management standards acceptable to the state for
development that accesses state highways. At minimum, these should be consistent with
accepted state access management guidelines.



The town must notify the state (e.g., the District Transportation Administrator or Utilities and
Permits Unit) and RPC when it receives a development proposal that requires a state access
permit, and request input on access location and design.



The town must require that all access points comply with adopted access management standards
and any applicable site specific access management plans.



The town must inform the state of any waivers or variances from the access management
standards or plans prior to local approval and provide appropriate notice for comments.



The state will defer final action on a driveway access permit until the town has had a reasonable
opportunity to review any related development application.



The state must give the town and regional commission 30 days notice, and opportunity for
written comment, if it is required under state law and associated management guidelines to
allow for reasonable access to a project that differs from that approved by the town.



In accordance with 19 VSA §1111, the state must require compliance with all local ordinances
and regulations relating to highways and land use as a condition of any state highway access
approval.

VTrans is understandably wary of entering into individual management agreements with every
municipality in the state but, in the absence of other statutory coordination mechanisms (as
proposed but not yet enacted under 19 VSA §1111), the agency must consider this option for
municipalities such as Hartford that regulate development along major state highways (e.g., the
National Highway System) and interchange areas. The town also may be reluctant to adopt state
guidelines and associated notification requirements that could compound or extend the local
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permitting process but, in doing so, may avoid inter‐jurisdictional conflicts that could further delay
or ultimately supersede locally approved development. There is also a role for the regional planning
commission, as the major source of technical assistance to the town for both planning and
development review, and as a statutory party to Act 250 proceedings for major development along
the corridor.
The following related strategies are intended to effect the terms of a corridor management agreement,
but also may be considered separately.
2.

Incorporate state agency application referral and notification requirements under zoning and
subdivision regulations for all land development1 proposed along state highways, including
US 4. The regulations should specify that the administrative officer (zoning administrator) will refer
all applications for development that fronts on or accesses state highways to VTrans and the RPC for
review, and that no local permit or approval will be issued until comments are received from the
state, or 30 days have elapsed from the date of referral.2 The regulations should also specify that
applications for development on town highways − especially town highways that intersect the US 4
corridor− be referred to the town’s highway superintendent for review and comment under the town
highway ordinance, in accordance with local practice. An application for development on an
intersecting town highway that will affect or require modifications to a state highway corridor or
intersection also should be referred to VTrans and the regional commission for review and comment.

3.

Update and adopt local development regulations and highway ordinances to reference or
incorporate applicable state access management standards, as currently recommended in town
and regional plans, to ensure that local, regional and state access management policies and standards
for development on state highways are compatible. At minimum these should incorporate or
reference Vermont Agency of Transportation Access Management Program Guidelines (rev. 2005) as
used by the state in issuing state highway access permits and also, as applicable:


Vermont State Standards for the Design of Transportation Construction, Reconstruction and
Rehabilitation on Freeways, Roads and Streets (1997), 3and



State design and construction standards − e.g., Standard A‐76 (Town and Development Roads),
Standard B‐71 (Residential and Commercial Drives), etc. − to include standards that supplement,
or may be more restrictive, than current town highway standards − particularly for town and
development roads that intersect state highways.

1 “Land development,” as defined for this purpose under the Vermont Planning and Development Act (24 V.S.A. §4303) and
Hartford’s land use regulations, also includes the subdivision of land into two or more parcels and changes in use. Hartford
currently regulates the subdivision of land under separately adopted subdivision regulations.
2 The Vermont Planning and Development Act included a similar application referral requirement for any proposed development
located within 500 feet of an interstate ramp, but this requirement was repealed in a 2004 update of the statutes and no longer
applies. It also is not referenced under the town’s current regulations, which have since been updated, but is still referenced in
the state’s permitting handbooks.
3 As recommended for update in the current Vermont Highway System Policy Plan.
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4.

Applications for §1111 permits must include a copy of any local permit or approval – including
the site plan or subdivision plat as approved by the town – or a copy of any local permit denial.

5.

Conduct joint and ongoing, local, regional and state corridor planning and transportation
project development efforts, coordinated through the regional planning commission, to ensure that
local and regional transportation plans and improvement programs incorporate priority US 4 road,
intersection, and access management improvements.

6.

Participate in joint local, regional and state efforts to finance and develop needed
infrastructure improvements − through existing municipal, regional and state infrastructure
transportation improvement and enhancement programs, municipal and state permitting
requirements, and through other public/private partnerships.

7.

Participate collectively and individually in state Act 250 proceedings for development
proposed on US 4 and other highways in the vicinity to ensure that traffic, access and
infrastructure impacts and recommended improvements are in the permitting process and conform
to the US 4 Corridor Management Plan.

8.

Support efforts currently under development to strengthen state, regional and local
coordination and review of proposed development projects along state highway corridors −
e.g., by reinstituting application referral and notification requirements under 24 VSA Chapter 117,
and by clarifying, under 19 VSA §1111, VTrans access management jurisdiction over existing
accesses to state highways when there is a proposed change in the use of a property or the access
serving it.

11.2.2 Planning Initiatives
The 2007 Two‐Rivers Ottauquechee Regional Plan and 2007 Hartford Town Plan are the primary public
policy documents guiding land use and development along the US 4 corridor. These plans, which include
growth projections, resource protection standards, land use and transportation elements, and associated
maps, are considered in the review of development under Act 250. The Hartford Town Plan also provides
the statutory basis for adopting local land use regulations, including amendments to the town’s zoning
and subdivision bylaws;1 and for other non‐regulatory programs such as interchange area planning,
capital improvement programming, and land conservation initiatives that may affect both development
and transportation infrastructure capacity along the highway corridor.
Both town and regional plans recognize the importance of US 4 as the major east‐west highway serving
the region, and the fact that it supports a variety of sometimes conflicting functions. Both plans
recommend improved corridor and access management at the regional level to preserve highway
capacity and functions, and at the local level to maximize development capacity. Both plans also call for
concentrating development within designated, compact growth areas (nodes or activity centers), and

1 Under 2004 amendments to the state planning statutes, local land use regulations now must conform to and have the purpose
of implementing the adopted municipal plan.
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restricting development and highway access outside of these areas to preserve existing settlement
patterns, to avoid strip development and sprawl, and to protect rural, cultural and scenic resources.
The plans differ, however, in their recommendations for the Quechee interchange area. The Hartford plan
identifies this as a new growth area, targeted for high density, mixed use development, and recommends
zoning changes to that effect. As highlighted in related analyses (Section 3.5), proposed zoning changes
could significantly alter local development patterns, trip generation rates, and associated impacts to the
transportation network. The regional plan, which includes specific policies for interchange areas,
recommends only limited transportation and travel‐related development at this interchange because of
its close proximity to White River Junction, the regionally designated growth area.
Given these observations, and the results of more detailed build‐out analyses conducted for the Quechee
interstate interchange area (expanded QII district) as part of this study, the following planning initiatives
are recommended for local and regional consideration:
1.

Adopt the US 4 Corridor Management Plan or its policies and recommendations as an
amendment to both the Hartford Town Plan and the Two RiversOttauquechee Regional Plan.
Current plans provide the legal basis to pursue previously identified management options, including
some infrastructure improvements and the incorporation of state access management guidelines
under local regulations; but, by adopting the more detailed US 4 corridor management plan by
reference or as an addendum to these plans, it will carry more weight in Act 250 proceedings. It can
then also service as the policy basis for zoning and subdivision changes and other management
strategies not identified or covered under current plans.

2.

Develop an interchange area plan − including a detailed access management plan − for the
Quechee Interstate Interchange (QII) District. Given the significant differences between town and
regional plan recommendations for this interchange area (which could be an issue in Act 250
proceedings)1, and also the effect that proposed zoning around the interchange will have on the US 4
highway corridor and interchange area, it is strongly recommended that the town, regional
commission, and affected landowners work together with VTrans to develop a more detailed, site‐
specific interchange plan for this area − focusing on proposed types, densities and patterns of
development, and related access management − as a supplement to the corridor management plan.
This should be done prior to the adoption of any proposed zoning changes to further assess and
address needed infrastructure capacity, and anticipated impacts to the highway corridor and
interchange area, other land uses in the vicinity, and to downtown White River Junction.

3.

Reintroduce LOS standards for all state highways, including US 4, in the next iteration of the
regional plan.

1 Regional plan policies and recommendations may override the municipal plan in Act 250 proceedings for development
determined to have “substantial regional impact,” as defined under the regional plan (pp. 268‐271). Currently this includes but
is not limited to development that modifies existing regional settlement patterns or that affects the capacity (or level of service)
of regional public facilities, including state highways and interchange areas.
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Interchange Area Planning
Vermont’s interstates and interstate interchange
areas are considered state resources, formally
recognized as such under a 2001 Executive Order
signed by former Governor Howard Dean, and under
subsequent state and local planning initiatives. As a
result, interchange overlay districts and access
management plans are now specifically authorized
under the Vermont Planning and Development Act.
Interchange areas will continue to attract development, but development in these areas should be
consistent with state goals and objectives. The
Department of Housing and Community Affairs has
published Vermont Interstate Interchange Planning
and Development Design Guidelines (2004) to assist
communities in creating development plans and
bylaws specific to these areas (available on-line at
www.dhca.state.vt.us/Planning/
GuidelinesFinal.pdf).
For planning purposes, the Quechee interchange in
Hartford is classified as a “Type D” interchange that
carries primarily local traffic, or traffic headed to a
downtown area located more that 1.5 miles away.
Design guidelines specific to this type of interchange
area are included in the handbook.
Quechee interchange in Hartford is classified as a
“Type D” interchange that carries primarily local
traffic, or traffic headed to a downtown area located
more that 1.5 miles away. Design guidelines specific
to this type of interchange area are included in the
handbook.

4.

Update Hartford Town Plan’s land use (zoning district) designations and related policies and
proposed development standards along the US 4 corridor − particularly for the Quechee
interchange area and key intersections − as needed to incorporate and better support corridor
management plan goals and objectives. At minimum this should include further consideration of:


Current plan recommendations to include the Quechee interchange area as a proposed growth
center, and to create a new zoning district around the interchange (p. 57). The build‐out analysis
conducted for this study, unlike that completed for the town plan update, identifies potentially
significant impacts from proposed commercial development densities − to the capacity and
function of both the interchange area, and the US 4 corridor through Hartford and beyond. Any
changes to zoning around the interchange area should be postponed until associated
infrastructure needs, capacities and impacts can be addressed through an interchange planning
process. Once this area is “up‐zoned” to allow for concentrated, mixed use development, it will
understandably raise landowner expectations, and make it more difficult to “down zone” land
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around the interchange as needed to address associated impacts to highway infrastructure and
settlement patterns.

5.



Proposed study recommendation to establish a “US 4 Corridor Management Overlay District” as
described in more detail in Appendix E, the intent of which would be to more specifically
regulate development along and access to US 4.



Expanding proposed low density rural districts (e.g., the RL‐10 District) to include rural parcels
along the US 4 corridor west of Quechee (for example the, scenic sections identified in the town
plan) to further limit development and the need for additional highway access in these areas − or
to include these areas in the proposed Agricultural/Scenic Overlay District.



Related bicycle, pedestrian, and park‐and‐ride concerns and recommendations.



Specific policies to avoid strip development along town and state highways, including US 4 −
consistent with state planning goals (24 VSA §4302), and town plan recommendations to direct
and concentrate new development in Hartford’s traditional villages and downtown.



Specific policies that support ongoing corridor planning efforts, link proposed development to
existing and planned infrastructure capacity, and recommend the implementation of corridor
management and preservation strategies as initially outlined in this report.

Update the town plan’s transportation chapter to address corridor management
recommendations in more detail, to include:


An expanded access management section that assigns functional and access management
classifications to all public roads (as shown on the transportation map) − including collector and
local roads that intersect the US 4 corridor− and that references applicable state access
management guidelines, identifies needed access management improvements, and lists
recommended regulatory and non‐regulatory access management tools or techniques for local
application. For example these should include specific recommendations to limit direct access
onto arterials such as US 4 to collector roads, and to promote connectivity between parcels and
uses along the corridor through shared or interconnected parking areas and access roads.



Identification of accepted and planned levels of service (LOS) for key roads and intersections, in
relation to related access management recommendations and guidelines − for reference in
development review and infrastructure improvement programs.



Related bicycle, pedestrian, and park‐and‐ride concerns and recommendations.

11.2.3 Regulatory Initiatives
The regulation of development along the US 4 corridor is largely the responsibility of the Town of
Hartford under its land use regulations. As noted earlier, VTrans retains jurisdiction over access to the
state highway right‐of‐way, which extends to the subdivision of adjacent parcels. Act 250 review also
applies to larger developments along the corridor.
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Hartford has comprehensive bylaws (evaluated in more detail under Project Memo #1) which include
zoning regulations that control the type, location, scale, and density of development, and separate
subdivision regulations that regulate the pattern of development and related infrastructure
improvements. These regulations are intended to implement the Hartford Town Plan, and are now being
updated to incorporate 2007 plan recommendations. The town also has a highway ordinance that
includes driveway and road standards, and regulates connections (accesses, intersections) to town roads
− including roads that intersect the US 4 corridor. This ordinance is also in the process of being updated,
with the assistance of regional planning commission staff.
The town’s bylaws have been updated frequently over the years to respond to changing circumstances
and community objectives. They currently contain provisions and standards for the review of:



subdivisions − to evaluate lot layouts, roads and other infrastructure improvements,



site plans − to evaluate internal site layout, traffic and pedestrian circulation and design,



conditional uses − to evaluate the external effects of proposed development , including potential
impacts on traffic and highways in the vicinity; and



planned unit development − to allow for more flexible, creative and efficient patterns of
development that may require modification of zoning or subdivision standards.

These bylaws offer a well‐established framework for regulating development along the US 4 corridor.
They do not, however, incorporate many district‐ or use‐specific corridor and access management
standards. They also, as noted earlier, do not currently address issues of overlapping jurisdiction
between the state and town, and between local officials and boards, for corridor management.1 The
town’s land use regulations now require only that applicants obtain all necessary state and municipal
permits, including state and local highway access permits. Town staff provide critical coordinating
functions − applications are referred among staff and between boards for review. There is still the
outside chance however, that overlapping jurisdiction − e.g., for the review of development impacts on
traffic and road conditions − may result in conflicting decisions or inconsistent findings and conditions of
approval.
A matrix of commonly recommended access management techniques under local regulations is presented
in Figure 78. Key regulatory strategies identified to date for local consideration are also highlighted
below − however, the intent and effect of some of these recommendations extend beyond corridor
management, and should therefore be carefully considered in relation to the town’s overall program for
the review and regulation of development. Draft US 4 Corridor Overlay District language is presented in
Appendix E. Appendix F includes detailed checklists for use in updating local bylaws to incorporate
corridor management plan recommendations.

1 Under the town’s current land use and highway regulations, the zoning administrator, planning commission, board of
adjustment, highway superintendent and selectboard all have separate, but often overlapping jurisdiction for development on
and access to public highways.
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Figure 78: Regulatory Corridor Management Options Matrix
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1.

2.

Recommendations for coordinating and streamlining the development review process include
the following:


Reconsider the establishment of a development review board to review all proposed
development under the town’s zoning and subdivision regulations, for greater internal
consistency and coordination, and to consolidate review processes where feasible.



Consider the adoption of a unified regulation that integrates subdivision, site plan,
conditional use and planned unit development review standards − including related standards
under each for access management, driveway and road design, parking, and infrastructure
improvements. For example, this would allow for the consolidation of all access management
standards under one section of the ordinance, for reference and consistent application under
each review processes, and also better support consolidated or concurrent review processes.



Specify the timing and sequence of all development review processes in the regulations, as
now required by statute (24 VSA §4462). For consistency, also incorporate or reference prior
findings and conditions of approval under subsequent development review processes as
appropriate.



Incorporate recommended state application referral and notification requirements under
zoning and subdivision regulations − i.e., the requirement that applications for development
along state highways, or within 500 feet of an interchange ramp, be forwarded to the Vermont
Agency of Transportation for review or, for development along town highways, to the Town
Highway Superintendent.



Consolidate and expand application requirements for site plan and conditional use review
(as specified in the bylaw or under associated application checklists) to make sure that the
information provided for each type of review (site plans, trip generation rates, traffic impact
studies, etc.) is consistent and sufficient to effectively evaluate the impacts of proposed
development along the corridor and intersecting town highways.



Update current checklists for use in the review of applications to include applicable corridor
and access management standards.

Recommendations for zoning district (land use) designations along the US 4 corridor,
corresponding with proposed planning recommendations, include the following:


Reevaluate existing and proposed zoning districts along the corridor − especially the
proposed Quechee Interstate Interchange District and associated district standards (e.g., allowed
uses and densities of development) − in relation to projected trip generation rates and traffic
conditions, available road frontage, the potential for new accesses and connecting roads, transit
stops, and intersection capacities. As recommended earlier, this should be done in association
with a more comprehensive interchange area planning process.



Consider the adoption of a US 4 Corridor Management Overlay District that references the
corridor management plan, and applies recommended standards (e.g., access restrictions,
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separation distances, intersection LOS, identified infrastructure improvements, pedestrian
access, along the highway etc.) to the development or redevelopment of parcels along the
corridor (see Appendix E).
Figure 79: Proposed Access Management Zones



3.

Consider extending the proposed RL‐10 district, or Agricultural/Scenic Overlay district to
include rural parcels along US 4 west of Quechee, and thereby further limit development
densities and the need for additional access along undeveloped, scenic sections of the road.

Recommendations for updating associated development review standards for highway
corridor and access management include the following (more specific options for consideration
are presented in Appendix F:


Reevaluate district dimensional requirements along the US 4 corridor − particularly
required front setbacks and lot widths. Consider adopting minimum frontage standards (as
measured along the road right‐of‐way) rather than, or in addition to, current lot width
requirements (as measured along the required front setback line). Increase lot width/frontage
requirements for parcels along the US 4 corridor in relation to recommended access spacing
distances (as recommend in the town plan).
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Consolidate and update existing access management and driveway standards (e.g., under
one access management section) for reference and consistent application under subdivision,
site plan, and conditional use review, and the town highway ordinance.



Update general access management standards (that apply to all development) to limit the
number of access points per lot (or lot frontage distance), to require access from secondary
roads where feasible, and to require the consolidation or relocation of access points upon
redevelopment or in association with a change in use.



Incorporate or reference applicable state access management guidelines under the town
highway ordinance and adopted land use regulations (under subdivision, site plan and
conditional use review) − particularly for the review of development on state highways − to
ensure consistent application (as currently recommended in town and regional plans).



Incorporate by reference town highway ordinance standards under the zoning
regulations (as done under the subdivision regulations), to ensure that review standards are
consistent, and consistently applied.



Develop additional, quantitative access management standards (e.g., tied to road function,
traffic volumes, speed limits and targeted levels of service) to clarify “considerations” under
subdivision, site plan and conditional use review.



Require the merger of preexisting, nonconforming small lots − including lots that don’t
meet frontage requirements − that come under common ownership, at minimum for access
management purposes when one or more lots are developed or redeveloped.



Further regulate minor subdivisions (lot splits) to avoid the creation of flag and through
lots, and to limit direct access onto state and town highways (as recommended in the town
plan). Allow public road frontage requirements to be waived for minor subdivisions where
appropriate to limit the number of direct accesses onto state and town highways.



Incorporate more detailed access management standards under the town’s subdivision
regulations that are consistent with the town highway ordinance and state access management
guidelines − particularly those guidelines that limit access upon re‐subdivision.



Consider “reverse frontage” requirements for through lots fronting on both a state highway
(arterial) and other collector or local road −I.e., that require frontage along and access from the
secondary road, and the associated dedication of access rights or easements along the state
highway to the town or state.

Related Regulations:


Adopt an updated town highway ordinance, currently in draft form, to include standards for
access management, driveways and public and private roads that incorporate or reference state
access management and design guidelines as appropriate.
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11.2.4 Infrastructure Development & Financing Initiatives
Maintenance and upkeep of the US 4 corridor, as a state highway, is largely the responsibility of the state.
VTrans, however, has very little ability to control and manage anticipated development that may require
significant upgrades to affected transportation infrastructure. Federal and state funding for highway
corridor improvements is not adequate at present − nor into the foreseeable future − to address existing
deficiencies, let alone upgrades needed to support new development. Vermont is one of many states that,
in association with the federal government, are now exploring innovative methods to finance needed
transportation improvements − to include joint financing arrangements and public‐private partnerships.1
These strategies recognize that both the benefits and responsibilities for managing, maintaining, and
improving state highway infrastructure are shared. The town, local businesses and property owners
served by the US 4 corridor also have a stake in making sure that the highway can serve its intended
functions − to allow for safe, multi‐modal travel to and from local destinations, to provide reasonable
access to adjoining properties, and to support new growth and development in targeted locations served
by existing and planned infrastructure and services.
VTrans can require the installation of improvements within and adjacent to the highway corridor that are
necessitated by a proposed project. The town has direct control over off‐corridor transportation
improvements, including internal subdivision and site circulation, and intersecting roads and driveways.
Developers, under the town’s existing regulations, can be required to install or pay for their fair of the
cost of the improvements needed to accommodate their development. They cannot be expected, however,
to remedy existing deficiencies that predate their projects, as identified in this study.
Many infrastructure development and financing strategies currently under consideration nationally −
particularly those that would give VTrans more leverage to enter into public‐private cost sharing
arrangements − will require specific enabling legislation. Others, such as official maps, concurrency
requirements, special assessment and tax increment financing districts, and impact fees are already
authorized by the state for adoption and use at the local level, if linked to adopted town plan policies and
capital improvement programs.
As such, the following programs are recommended for further consideration, for infrastructure
development and financing within and along the US 4 corridor:
1.

Incorporate recommended levels of service and identified corridor improvements in the
town’s capital improvement program (CIP) and regional and state transportation
improvement programs (TIPs). The CIP and TIPs are used to schedule public investments in
corridor infrastructure (roads, sidewalks, etc.) as funding becomes available. The CIP also provides
the basis for imposing project phasing requirements or for levying impact fees to fund corridor

1 Long deferred system maintenance, rising construction costs, and declining gas tax revenues that fund both the federal highway
trust fund and state transportation funds have precipitated national efforts to identify alternative system financing
mechanisms. The government‐supported clearing house, “InnovativeFinance.org” provides information on strategies currently
under consideration in all areas of transportation finance.
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improvements needed to support new development. The state or town can also require, in lieu of
project phasing or fees, that the developer pay for or install improvements needed to accommodate
the proposed development and maintain desired levels of service along the corridor.
2.

Incorporate concurrency requirements under local zoning and subdivision regulations that
allow the town to require the phasing of development in relation to available and planned
transportation infrastructure capacity − especially for development around the Quechee interchange
and other key intersections that are or are expected to become deficient. “Adequate public facility”
phasing requirements are specifically allowed under the Planning and Development Act if tied to an
adopted improvement program, as noted above (24 V.S.A. §4422). Developers who do not want to
wait for scheduled, publicly‐financed improvements, would then have the option of installing needed
improvements at their own expense.

3.

Institute formal programs to acquire land or interests in land (rightsofway, easements)
through purchase or dedication − including access rights, sidewalk or bicycle path easements,
bigger setbacks, and rights‐of‐way needed to accommodate identified improvements (e.g., road
widening). This could also include the purchase of development rights or conservation easements on
designated parcels to further access management goals in association with broader land
conservation and open space protection objectives − particularly along less developed, scenic
sections of the US 4 corridor. The purchase of acceptance of rights‐of‐way, easements or other
development rights must conform to adopted town plan policies and recommendations (24 V.S.A.
§4431). Sources of potential assistance and funding (as available) include VTrans’ enhancement
grant program, the Vermont Housing and Conservation Trust Fund, the Vermont Land Trust, and the
state’s Municipal Planning Grant Program.

4.

Consider the adoption of an official map (bylaw) that identifies the location of proposed road
improvements, sidewalks and bicycle/recreation paths along the corridor − particularly in
areas scheduled for development (e.g., the Quechee interchange area) − for use in local development
review and land or easement acquisition programs. The town can deny projects that do not
incorporate public facilities depicted on the map, but must then institute measures to purchase
easements or rights‐of‐way (24 V.S.A. §4421).

5.

Consider the adoption of transportation or recreation impact fees, tied to the capital budget,
targeted levels of service and anticipated rates of growth as identified in the corridor management
and town plan, to help finance road, sidewalk or bike path improvements along the corridor. Impact
fees, however, can be used only to pay for that portion of infrastructure improvements that is
attributable to new development − they cannot be used to correct existing deficiencies or to cover
operational expenses. There also must be enough development to raise needed funds, and to initiate
fee‐financed projects within six years of fee collection (24 V.S.A. Chapter 31).

6.

Consider provisions for “latecomer agreements” (also referred to as recovery or
reimbursement agreements) under state or local development agreements. Though not
specifically enabled under the Planning and Development Act, latecomer agreements could be
established under related development agreements (as authorized) that allow a property owner who
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has installed required corridor improvements to recover the costs of those improvements from other
property owners in the vicinity who later develop property and use the improvements.
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APPENDIX A – SUMMARY OF PREVIOUS STUDIES
Three notable studies of the US 4 corridor were conducted between 1972 and 2001. Summaries of
those studies are provided below:

1.1 Route 4 in the Ottauquechee Valley: A Transportation
Analysis (1972) Summary
Study Name: Route 4 in the Ottauquechee Valley: A Transportation Analysis (1972)
Scope/Study Area: Segments of Route 4 within the Ottauquechee Valley
Funding: The Ottauquechee Regional Planning and Development Commission, with funding from the
Vermont Agency of Development and Community Affairs
Purpose: To investigate potential changes for Route 4 using a community approach; to identify and
present the impacts of various alternatives using engineering, social and environmental
criteria.
Issues/Findings:  Problems along the corridor and growth factors in the area suggest that the road will, with
future traffic growth, become seriously congested.
 Completion of nearby interstate highways brings the metropolitan areas of Boston, New
York and Montreal within a short ride of the area. As a result, the pressures of spreading
development are affecting the valley. There has been an increase in second home
development within the Quechee Lakes and Killington development being major
components of a trend towards larger developments.
Recommendations: Five alternatives identified
 Develop programs that offer a variety of transportation options within key segments of the
Do nothing
 Alternative modes of transportation
 Construction of a 4 lane or improved 2 lane road outside the valley
 Construction of a 4 lane road through the valley
 Improvement of the existing 2 lane road in the valley
Alternative 5 selected: Improvement of the existing road to the present standards west of
Bridgewater Corners.
 Operational improvements to trouble spots – deals with safety
 Operational improvements to village areas – deals with safety and congestion in Woodstock
and Bridgewater.
 Improvements of present route – widening and straightening of the road as was done west
of Bridgewater Corners could greatly increase the capacity and safety of Route 4.
 Construction of village bypasses – would aid congestion and noise in the villages.
 Improvements of a scenic nature – improvements to rest areas and provisions for multiple
use of the corridor (adjacent trails, for example) might be implemented.

1.2 Route 4 Transportation Study and Land Use Planning Study
(1992) Summary
Study Name:
Scope/Study Area:
Funding:
Purpose:

U.S. Route 4 Transportation Study and Land Use Planning Study (1992)
White River Junction to Bridgewater
Two Rivers‐Ottauquechee Regional Commission, and a $5,000 grant by VTrans
Work towards the development of a coordinated strategy between affected municipalities,
regions, and the State of Vermont to more effectively integrate land use planning and
implementation programs with the transportation needs of the traveling public.
Issues/Findings:  Future development in the Ottauquechee Valley and surrounding region will have an impact
on the capacity of Route 4 to adequately serve traffic at reasonable levels.
 Existing problems are caused by design limitations such as poor geometry, inadequate
shoulders, short sight distance and old guardrails. This causes platoons of motor vehicles to

move slowly and limits adequate passing opportunities.
 Average Annual Daily Traffic (AADT) will exceed Design Hour Volume (DHV) given projected
volume through 10‐12 years.
 Inadequate provisions exist for bicycles and pedestrians.
Recommendations: Growth Management
 Develop programs that offer a variety of transportation options within key segments of the
corridor – i.e. vans, car pooling, etc.
 Work to ensure that driveways, intersections, and other roadways near the segments at
lower levels of service (D,E,F) do not further degrade levels of service; and
 Monitor travel demands, safety, and background conditions within certain impact areas and
develop land use policies and practices to limit demand and maintain optimum capacity.
Future Planning Options
 Land use management and transportation system management from Woodstock Village
easterly to Exit 1 is critical. Access management strategies, changes in local and regional
plan policies and string linkages between land use planning and transportation system
management must occur. Local bylaw amendments are suggested to help achieve these
goals.
 Future design and construction improvements must incorporate provisions for bicycle and
pedestrian uses.
 Improved signage is necessary, particularly for travelers heading easterly toward White
River Junction to avoid traffic safety problems.
 Zoning bylaws and zone locations must be coordinated between town boundaries to ensure
a logical intensity and location of commercial, residential, industrial and other activities
along Route 4.
 Some sections of Route 4 are logical candidates for realignment to reduce accident
potentials and increase corridor throughout efficiency.
 Public involvement in land use management techniques and road engineering solutions

1.3 East‐West Highway Study (2001) Summary
Study Name:
Scope/Study Area:
Funding:
Purpose:

East‐West Highway Study (2001)
US 4 Corridor Wide
VTrans – Legislative mandate
Response to a legislative mandate to determine ways to address the inadequacy of U.S. 4
(from Rutland to White River Junction and beyond) to accommodate current and future truck
traffic as well as longer 53” trailers.
Issues/Findings:  A variety of geometric constraints that prohibit the easy movement of big trucks, especially
through village centers.
 No consensus on a desirable solution.
 The potential for the Green Mountain Railroad to provide relief to highway mobility is
limited.
 The benefits of a new limited access highway relative to the traffic problems it is intended
to solve are minimal. Various model scenarios conclude that the overall percent of traffic
that would be diverted from US 4 and VT 103 is not substantial.
 The cost for three possible alignment alternatives range from about $500 million to $750
million in 2000 dollars. This is roughly equivalent to 16 to 25 years of highway construction
and improvement funding for state highways based on recent budgetary allocations.
Recommendations:  Solutions to east‐west mobility rest in wise land use planning, regulatory decision‐making
and judicious investments in the major highway and rail infrastructure already existing in
the corridor, and to the state infrastructure to which they connect.

VISIONING SESSION
US Route 4 Corridor
Management Plan ‐ Hartford
What: You are invited to attend a public Visioning Session to

discuss land use and transportation issues and
opportunities along US 4 in Hartford. What should US
Route 4 look like in 10-20-30 years?
What
transportation and land use decisions need to be made
now and going into the future? Citizens will have an
opportunity to contribute to a US Route 4 master plan.

When: Tuesday, April 22nd
7:00 PM

Where: Ottauquechee School,

304 Dody Lane, Quechee

For More Information Contact:
Chuck Wise – Two Rivers‐Ottauquechee Regional Commission, cwise@trorc.org, 802‐457‐3188 ext. 15

PRESS RELEASE
FOR IMMEDIATE RELEASE
Contact:
Chuck Wise
Senior Transportation Planner
Two Rivers-Ottauquechee Regional Commission
3117 Rose Hill
The King Farm
Woodstock, VT 05091
Tel: 802-457-3188 ext. 15
Email: cwise@trorc.org

Public Meeting to Focus on Traffic and Land Use along US Route 4 in Hartford.
Hartford, VT – Interested residents and businesses owners in the Town of Hartford and
neighboring towns are invited to attend an upcoming public Visioning Session to discuss traffic
and land use issues and opportunities along the US Route 4 corridor in Hartford from I-89 Exit 1
to the Hartland town line.
A study currently being conducted by Resource Systems Group and Front Porch Community
Planning and Design for the Two Rivers Ottauquechee Regional Commission and the Vermont
Agency of Transportation (VTrans) is examining current traffic and land use characteristics to
identify strategies to improve safety, efficiency, and mobility along the US Route 4 corridor.
The purpose of this public Visioning Session is to present background information and collect
early input on thoughts, issues and recommendations from the public.
The public meeting will be held on Tuesday, April 22nd at 7:00 PM in the Ottauquechee School,
located at 304 Dody Lane in Quechee.
The presentation portion of the meeting will include an overview of the project purpose and
timeline and a summary of existing conditions for the study area. An open discussion session will
follow the presentation where interested parties can voice their thoughts about traffic, safety, and
land use in the study area.
The meeting will include representatives from the Town of Hartford, the Two Rivers
Ottauquechee Regional Commission, VTrans, the Corridor Steering Committee, and the project
consultants.
###
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US 4 Corridor Management Study
Visioning Session
April 22, 2008
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US Route 4 Corridor Management Plan
Visioning Session

Chuck Wise

Two Rivers-Ottauquechee Regional Commission

Costa Pappis, AICP

Vermont Agency of Transportation

David Saladino, PE, AICP
Janet Choi, TSOS
Resource Systems Group, Inc.

Breakout Groups

Existing Conditions

Introduction

22 April 2008

Introduction – Study Overview
 Joint effort of State, Regional, and Local Government
 Project committee comprised of business and government interests
 Project attempts to influence how local and regional land use
planning gets done

 Corridor Management Plan – Land Use & Transportation Connection
 VTrans “Road to Affordability”
- Focus on Small
Scale Operational
Improvements vs.
Large Scale

Next Steps

Infrastructure Projects
Study Area:
US 4: I-89 Exit 1 to Hartland Town Line
22 April 2008

1

1

Introduction
Existing Conditions
Breakout Groups
Next Steps

Introduction – Study Schedule
1. Document Existing Conditions

Feb - March

2. Identify Vision, Goals & Objectives

April

3. Analyze Future Conditions

May - June

4. Alternatives Analysis

July - August

5. Prepare Final Plan

September
2

Introduction – Visioning Session Purpose
 Provide broad overview
of corridor conditions,
issues, potential
concerns
 Collect early input on
your thoughts, issues,
recommendations and
vision for the corridor

Next Steps

Breakout Groups

Existing Conditions

Introduction

22 April 2008

22 April 2008

3

2

Introduction
Existing
Conditions

Regional Perspective
US 4 is one of only three “high level”
east/west routes across Vermont

Breakout Groups Existing Conditions

Introduction

Next Steps

Breakout Groups

Existing
Conditions

US 2

US 4

Next Steps

VT 9

22 April 2008

5

3

Introduction

Regional Perspective

Breakout Groups Existing Conditions

US 2: 7,000 AADT

US 4: 9,500 AADT

Next Steps

VT 9: 5,100 AADT

Next Steps

Breakout Groups Existing Conditions

Introduction

22 April 2008

6

Existing Conditions – Functional Classification
US 4 Functional Classification – Principal Arterial
Provides the highest level of service at the greatest speed for
the longest uninterrupted distance, with some degree of
access control.

US 4 Access Management Classification – Category 3
These 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.

US 4 – Part of VT Commercial Vehicle (Truck) Network
On US Route 4, trucks with overall length between 68 and 72
feet may operate with single or multiple trip permits provided
that the distance from the kingpin of the semitrailer to the
center of the rearmost axle is not greater than 43 feet.
22 April 2008

7

4

However, a significant portion of traffic along US
4 in Hartford is locally generated.

Next Steps

Breakout Groups Existing Conditions

Introduction

Existing Conditions – Functional Classification

US Route 4 Corridor Study, Andrews and Clark, Inc, Figure II-21, pg. II-71, 1989

8

Existing Conditions – Corridor Land Uses

Next Steps

Breakout Groups Existing Conditions

Introduction

22 April 2008

22 April 2008
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5

Introduction
Next Steps

Breakout Groups Existing Conditions

Existing Conditions – Land Use Mix

Next Steps

Breakout Groups Existing Conditions

Introduction

22 April 2008

10

Existing Conditions – Mix of Uses & Densities

CLUSTERED RETAIL

RESIDENTIAL

SINGLE USE RETAIL

UNDEVELOPED

22 April 2008
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6

Introduction

Existing Conditions – Traffic Volumes by Year
10,000

Breakout Groups Existing Conditions
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Next Steps

Year

Introduction

22 April 2008
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Existing Conditions – Traffic Volumes by Month
12,000
Mon-Fri Average
Sat-Sun Average

Daily Vehicle Volume
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Next Steps

Breakout Groups Existing Conditions

10,000

22 April 2008
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7

Introduction

Existing Conditions – Traffic Volumes by Hour
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Next Steps

Breakout Groups Existing Conditions

700

14

Existing Conditions – Traffic Congestion
Analyzed primary intersections during AM & PM
weekday peak hours.
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Breakout Groups Existing Conditions

Introduction

22 April 2008
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8

Introduction
Next Steps

Breakout Groups Existing Conditions

Existing Conditions – Congestion (LOS E/F)

16

Existing Conditions – Congestion (LOS E/F)
Signal Warrants Met:
1.

Breakout Groups Existing Conditions

Introduction

22 April 2008

4-hour

2.

Peak hour

3.

Crash Experience

Signal Warrants Met:
1.

8-hour

2.

4-hour
Peak hour

4.

Crash Experience

Next Steps

3.

22 April 2008
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9

Next Steps

Breakout Groups Existing Conditions

Introduction

Next Steps

Breakout Groups Existing Conditions

Introduction

Existing Conditions – Safety Assessment

22 April 2008

22 April 2008
18

Existing Conditions – Safety Assessment

19

10

Next Steps

Breakout Groups Existing Conditions

Introduction

Next Steps

Breakout Groups Existing Conditions

Introduction

Existing Conditions – Safety Assessment

22 April 2008
20

Breakout
Groups

11

Introduction



Future Growth
-

Developable Parcels
Interchange Area



Managing Congestion
- Mobility vs. Accessibility



Corridor Improvements
-

Examples: Sidewalks, wider shoulders, bike lanes,
park & ride, transit route, interconnected parcels,
etc.

Next Steps

Breakout Groups Existing Conditions

Breakout Group Discussion Points

22

Future Growth – Potential Development
Potentially Developable Parcels:
20 parcels, 320 acres

Next Steps

Breakout Groups Existing Conditions

Introduction

22 April 2008

22 April 2008

23

12

Introduction
Breakout Groups Existing Conditions
Next Steps

Future Growth – Potential Development
QII Zone
Permitted Uses:
- Residential
- Retail < 2,500 sf
- Office < 10,000 sf

Conditional Uses

(select list):

- Bank
- Garden Center
- Hospital
- Light Manufacturing
- Office > 10,000 sf
- School
- Recreational Facility
- Restaurant
- Retail < 10,000 sf

24

Projected Congestion Levels
Buildout of Developable
Parcels:
 Adds additional 1,100
peak hour trips
 Intersection volumes
increase 16-42%

Breakout Groups Existing Conditions

Introduction

22 April 2008

2028 LOS E/F
No Buildout

Next Steps

With Buildout

22 April 2008

25

13

Introduction
Breakout Groups Existing Conditions
Next Steps

Managing Congestion
Access Management
- Limiting Access onto US 4
- Encourage Parcel Connections
- Consolidating Access Points

Land Use
- Cluster Development Around Activity Nodes
- Encourage Mix of Uses
- Discourage High Trip Generators

Travel Demand Management
- Transit Service
- Sidewalks / Bicycle Lanes
- Carpooling / Park and Ride

Monitoring
- Traffic Volumes
- Travel Times
- Development Activity

Next Steps

Breakout Groups Existing Conditions

Introduction

22 April 2008

26

Corridor Improvements / Ideas / Suggestions
Future Growth:
- Desirable Level of Development
over next 20-30 Years?
- Location(s) for Growth?
- Type of New Uses?
Infrastructure:
- Sidewalks
- Wider Shoulders / Bike Lanes
- Park & Ride Lot(s)
- Transit Service
- Interconnected Parcels, etc.
- Intersection Enhancements

Other Ideas?

22 April 2008

27

14

Introduction
Existing Conditions
Breakout Groups
Next Steps
Introduction
Existing Conditions
Breakout Groups
Next Steps

Next Steps

Next Steps

1. Document Existing Conditions

Feb - March

2. Identify Vision, Goals & Objectives

April

3. Analyze Future Conditions

May - June

Local Officials Public Meeting

4. Alternatives Analysis

July - August
Local Officials Public Meeting

5. Prepare Final Plan

22 April 2008

September

29

15

Introduction
Existing Conditions
Breakout Groups
Next Steps

Contact Information
Chuck Wise
Two Rivers-Ottauquechee Regional Commission
3117 Rose Hill, The King Farm
Woodstock, VT 05091
cwise@trorc.org / (802) 457-3188
Costa Pappis, AICP
Vermont Agency of Transportation
National Life Building - Drawer 33
Montpelier, VT 05633-5001
costa.pappis@state.vt.us / (802) 828-5790
David Saladino, PE, AICP
Resource Systems Group, Inc.
55 Railroad Row
White River Jct., VT 05001
dsaladino@rsginc.com / (802) 295-4999

22 April 2008

30

16

US 4 Corridor Management Plan ‐ Visioning Session
Meeting Notes
Ottauquechee School
22 April 2008
Key Points
 Traffic safety more of a concern than traffic congestion
 Potential for turning/deceleration lanes or wider shoulders at key
intersections/major businesses to facilitate smoother flows for through
vehicles.
 Conflicting opinions on bicycle facilities – bike lane on US 4 vs. designated
parallel route.
 Desire to maintain “Vermont Feel” along US 4 with trees lining road and
undeveloped parcels.
 Conflicting opinions on roundabouts for US 4
 Desire for more consistency in speed limits along the corridor.
 Big unknown is whether Quechee Lakes will shift from seasonal to year‐round
residents. This could result in additional traffic and need for additional
municipal services – without any new homes being built.
Traffic Congestion
 Traffic on the I‐89 Exit 1 northbound off‐ramp is occasionally bad. Weekends, winter,
Balloon Festival weekend, leaf peeping season are typically bad. Occasionally queue has
backed up onto interstate. On an average day it’s not so bad. Most of the time it’s not
backed way up.
 Tractor trailer trucks park on the shoulder near the Exit 1 Mobil and block sight
distance.
 On a Friday evening or Saturday morning, traffic from Hartland to Quechee via Quechee‐
Hartland Road is pretty heavy.
 Weekends have a lot of out of town traffic. Average weekdays are primarily local traffic.
 A lot of people might use the Fat Hat intersection to avoid the Waterman Hill
intersection.
 Traffic signals are generally not desirable along the corridor but they would have
benefits such as slowing people down and allowing people to get out of side roads
safely. Some people are really scared of roundabouts.
Safety
 The Fat Hat intersection is a very dangerous intersection. Drivers think that right turn
lane is a second through lane. Look closer at crash data at the intersection.
 Concern about traffic safety proximate to US 4/Center of Town Road. Westbound
vehicles on US 4 will often try to pass by stopped vehicles waiting to turn left onto
Center of Town Road. Shoulder is not wide enough to safely pass stopped cars.
 Lots of dual wheel skids marks indicate the bigger trucks are the ones most involved in
rear‐end crashes around the Quechee Gorge.
 Bigger turning radius at the entrance to the I‐89 SB ramp. Not enough room for truck
turning movements. Guardrails constantly need to be replaced. They also have to turn









into the westbound lane in order to get onto the ramp. The Punt property was supposed
to get a curb cut off the ramp to alleviate traffic getting on the ramp.
The only solution to traffic congestion is to reduce the number of vehicles but that’s not
feasible. You need to also get less distracted drivers.
Are additional left turn lanes along the corridor an option?
Line of sight is an issue at Waterman Hill, especially looking east.
Passing lanes would help but there’s not enough width.
30‐40 cars getting onto the interstate in one platoon is dangerous.
Street lights would slow traffic down down.
The truck issue by the Mobil Station is a big issue. There used to be a sign saying no
truck parking. There should be a designated truck pull‐off area near Exit 1.

Future Development
 US 4 currently has a good “Vermont Feel” with sections that are tree‐lined and
undeveloped. Fear of losing that character with additional development – may
negatively impact tourism.
 Even though some properties are zoned residential, it might be better to allow more
commercial/recreational uses, especially near the Gorge.
 The numerous speed limits along the corridor are confusing. There are too many
changes in the speed limits. A more consistent speed limit should be investigated.
 Big unknown is whether Quechee Lakes and similar development will shift from
seasonal to year‐round residents. This could result in additional traffic and need for
additional municipal services – without any new home being built.
 Cost of fuel could change future land use patterns. May result in, for example, more
community grocery stores.
Access Management
 You need to limit curb cuts to maintain consistent traffic flows.
Public Transit
 Growing demand for public transportation along the corridor.
Bikes
 A bike lane on Route 4 is not a good idea. It’s too dangerous. There’s no room for a bike
lane. It’s a waste of money. It’s very scary to see bikes on US 4.
 A bike lane (or wider shoulders) is needed – particularly between 1) Quechee Main
Street and Hathaway Road, and 2) between River Street and VT 12
Park and Ride
 Where would a park and ride go? We don’t have transit service. Woodstock is going to
have transit within Woodstock itself.
 Where the power line crosses before the Mobil, or at the Ottauquechee Country store,
would be a good place for a park and ride. It would good to have a park and ride because
it would take people off the road. Parking is bad in Hanover. But a park and ride by the
Ottauquechee Country store wouldn’t affect congestion along US 4. If people travel that
far already there’s no point in the park and ride.
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US 4 Corridor Management Plan – Draft
Public Presentation
The US Route 4 Corridor
Management Plan was
developed through a joint
effort of the Town of Hartford,
the Two Rivers‐Ottauquechee
Regional Commission (TRORC),
the Vermont Agency of
Transportation (VTrans), the
project Steering Committee,
local residents, and business
owners.

Date:
Time:
Location:

Thursday, September 11, 2008
7:00 PM
Ottauquechee School, 304 Dody Lane, Quechee

The study area for this Corridor
Management Plan runs along
US Route 4 between I‐89 Exit 1
and the Hartland Town Line.

You are invited to attend the public presentation of the Draft
US 4 Corridor Management Plan.
The Corridor Management Plan assesses existing and projected
future transportation and land use conditions, including
discussions on land use regulations, zoning, traffic congestion,
access management, safety, and mobility. The Plan concludes
with a set of transportation and land use recommendations.
The public presentation of the Draft Corridor Management Plan
is an opportunity to learn about the proposed
recommendations and provide additional input prior to
issuance of the final plan.
For more information, please contact:
Chuck Wise – Two Rivers‐Ottauquechee Regional
Commission, cwise@trorc.org, 802‐457‐3188 ext. 15

PRESS RELEASE
FOR IMMEDIATE RELEASE
Contact:
Chuck Wise
Senior Transportation Planner
Two Rivers-Ottauquechee Regional Commission
3117 Rose Hill
The King Farm
Woodstock, VT 05091
Tel: 802-457-3188 ext. 15
Email: cwise@trorc.org

Public Meeting to present draft recommendations on traffic and land use along US Route
4 in Hartford.
Hartford, VT – Interested residents and businesses owners in the Town of Hartford and
neighboring towns are invited to attend an upcoming public presentation of the Draft US 4
Corridor Management Plan. The Corridor Management Plan provides analysis and
recommendations along US Route 4 between I-89 Exit 1 and the Hartland Town Line.
The Corridor Management Plan assesses existing and projected future transportation and land use
conditions, including discussions on land use regulations, zoning, traffic congestion, access
management, safety, and mobility. The Plan concludes with a set of transportation and land use
recommendations.
The draft final results of the Corridor Management Plan study conducted by Resource Systems
Group and Front Porch Community Planning and Design for the Two Rivers Ottauquechee
Regional Commission and the Vermont Agency of Transportation (VTrans) will be presented on
Thursday, September 11 at 7:00 PM in the Ottauquechee School, located at 304 Dody Lane in
Quechee.
The public presentation of the Draft Corridor Management Plan is an opportunity to learn about
the proposed recommendations and provide additional input prior to issuance of the final plan.
The meeting will include representatives from the Town of Hartford, the Two Rivers
Ottauquechee Regional Commission, VTrans, the Corridor Steering Committee, and the project
consultants.
###

US 4 Corridor Management Plan
Public Meeting
September 11, 2008

SIGN-IN SHEET
Address I Organization

Name I E-mail

Pe--t~ v- Gre:qalt p_q reft ot-; (} fror-c. . o ,..51v

(6~~ ~s.oo\ 5
\

" v

'

'v\tc...n5

!?If~ SZe/~

TRor<c__

v

G:l S\v-- ~POi S
\

~ s~\>- \1\. U)

I'

G-e~\ jJ rrect2~-- .. 4o"'

~ Os\J~f'A

,s;: & /.It Ci v-c-/ ~cfJ os-o~:.)(
17 r f3,~ J...ifR- s~- V-.JA-:S fo- "'- D ~ (-{:_t..,r+ ~
<;;"LfJ.

US Route 4 Corridor Management Plan
PUBLIC MEETING

Recommendations

Corridor Assessment

Existing
Conditions

Overview

11 September 2008

Tonight’s Agenda
 Project Introduction
 Overview of the Corridor
 Corridor Assessment
 Preliminary Recommendations
 Next Steps

11 September 2008

1

1

Overview

Introduction – Study Overview
 Project Purpose: Develop strategies to maintain safety and mobility along
U.S. 4 and positively influence how local and regional land use planning

Existing
Conditions

gets done
 Joint effort of State, Regional, and Local Government
 Project committee comprised of business and government interests

Recommendations

Corridor Assessment

Existing
Conditions

Overview

Recommendations

Corridor Assessment

 Corridor Management Plan – Land Use & Transportation Connection
 VTrans “Road to Affordability”
- Focus on Small
Scale Operational
Improvements vs.
Large Scale
Infrastructure Projects
Study Area:
US 4: I‐89 Exit 1 to Hartland Town Line
11 September 2008

2

Introduction – Study Schedule
1. Document Existing Conditions

Feb ‐ March

2. Identify Vision, Goals & Objectives

April

3. Analyze Future Conditions

May ‐ June

4. Alternatives Analysis

July ‐ August

5. Prepare Final Plan

September

11 September 2008

3

2

Ottauquechee
School

VINS
Quechee
Gorge

11 September 2008

Quechee Gorge
Village &
Visitor’s Center

4

Regional Perspective
US 4 is one of three “high level”
east/west routes across Vermont
US 2

Existing
Conditions

Overview

Recommendations

Corridor Assessment

Quechee
Village

Corridor Assessment
Recommendations

Exit
1

Quechee
Lakes

Existing
Conditions

Overview

Study Corridor

US 4

VT 9

11 September 2008
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3

Overview

Regional Perspective

Existing
Conditions

US 2: 7,000 AADT

Corridor Assessment

US 4: 9,500 AADT

11 September 2008

6

Local Perspective

Recommendations

Corridor Assessment

Existing
Conditions

Overview

Recommendations

VT 9: 5,100 AADT

“Woodstock Road”

11 September 2008

7

4

11 September 2008

8

Existing Conditions – Mix of Uses & Densities

Overview

Existing
Conditions

Overview

Recommendations

Corridor Assessment

Existing
Conditions

Existing Conditions – Corridor Land Uses

RESIDENTIAL

SINGLE USE RETAIL

UNDEVELOPED

Recommendations

Corridor Assessment

CLUSTERED RETAIL

11 September 2008

9

5

11 September 2008

10

Corridor Assessment
 Land Use Assessment
–

Existing & Future Land Use (2030 & 2050)

–

Existing Policies and Practices

Overview
Recommendations

Corridor
Assessment

Existing
Conditions

Overview

Recommendations

Corridor
Assessment

Existing
Conditions

Corridor Assessment

11 September 2008
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6

Overview

 Traffic Assessment
–

Existing & Future Traffic Volumes (2030/2050)

–

Congestion, Queuing, and Travel Time

11 September 2008
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Corridor Assessment
 Safety Assessment

Recommendations

Corridor
Assessment

Existing
Conditions

Overview

Recommendations

Corridor
Assessment

Existing
Conditions

Corridor Assessment

11 September 2008
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7

 Access Management / Driveway Assessment

Overview

Recommendations

Corridor
Assessment

Existing
Conditions

Overview

Corridor Assessment

11 September 2008
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Corridor Assessment
 Transportation Infrastructure Assessment
– Signal & turn lane warrants

Recommendations

Corridor
Assessment

Existing
Conditions

– Assessment of geometry, bridge and pavement conditions

11 September 2008

15

8

 Future Bicycle and Pedestrian Facility Demand

Recommendations

Corridor Assessment

Existing
Conditions

Overview

Recommendations

Corridor
Assessment

Existing
Conditions

Overview

Corridor Assessment

11 September 2008
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Summary of Issues & Deficiencies


Signals & new turn lanes warranted at 3 intersections in
2008; 4 in 2030



Level of Service F conditions at 2 intersections in 2008



2 High Crash Intersections, 3 High Crash Segments



Potential for high level of traffic growth (> 60%) under 2030
reasonable growth projections



24 lots with driveways that do not meet State access
management guidelines.



Lack of public funds for large‐scale improvements



Potentially conflicting land use goals at Exit 1 interchange



Desire for new/enhanced bicycle, pedestrian, and transit
alternatives

11 September 2008
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9

Overview
Overview

Recommendations

Corridor Assessment

Existing
Conditions

Geographic Locations of Recommendations

11 September 2008
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Waterman Hill Road Intersection
 Add traffic signal and left turn lanes or 2‐lane roundabout
US 4/Waterman Hill/Quechee Hartland Rd
EB Left/Through/Right, along US 4 from Woodstock
WB Left/Through/Right, along US 4 from WRJ
NB Left/Through/Right, exiting Quechee Hartland Rd
SB Left/Through/Right, exiting Waterman Hill Rd

A
A
F
F

3
3
>100
>100

2030 PM Peak Hour
Signals+Lanes
LOS Delay
A
B
C
C

7
17
21
32

Roundabout
LOS Delay
A
A
A
A

5
5
6
9

Existing
LOS Delay
A
A
F
F

5
4
>100
>100

2050 PM Peak Hour
Signals+Lanes
LOS Delay
E
E
C
F

59
58
28
>100

Roundabout
LOS Delay
A
A
A
A

6
5
6
10

Recommendations

Corridor Assessment

Existing
Conditions

Existing
LOS Delay

11 September 2008
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10

Overview
Existing
Conditions
Corridor Assessment
Recommendations
Overview

 Support a Bridgewater to the Upper Valley US 4 commuter bus
service.
 Peak period or full day service could be provided by either
Stagecoach Transportation Service or Advance Transit.

Potential Bridgewater
to UV commuter bus
service

11 September 2008

20

Quechee Gorge Pedestrian Improvements
 Implement preferred alternative pedestrian enhancements
- Enhanced pedestrian facilities on the Gorge bridge
- A new pedestrian plaza and overlook near the gift shop
- Stair underpasses on the east and west side of the bridge
- New sidewalk connections

Recommendations

Corridor Assessment

Existing
Conditions

US 4 Transit Service

11 September 2008
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11

 Construct a sidewalk and bicycle lanes, or a separated multi‐use
path between the Quechee Gorge Village and Waterman Hill Road.

11 September 2008
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Quechee Main Street Intersection
 Improve safety by providing an island (or wide striped) separator
between the westbound through & right‐turn lanes.
 A traffic signal is not recommended at this intersection due to
increased delay and queuing on US 4 and the lack of significant
queuing projected on the Quechee Main Street approach (11 cars).

Recommendations

Corridor Assessment

Existing
Conditions

Overview

Recommendations

Corridor Assessment

Existing
Conditions

Overview

Quechee Gorge to Quechee Village

Shift westbound
right‐turn lane.

Striped or raised
median.

11 September 2008
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Overview

I‐89 Northbound Ramps
 Install a fully‐actuated traffic signal to improve congestion, delay,
and queues (no new lanes).

Overview

Recommendations

US 4/I‐89 Northbound Ramps
WB Left, along US 4 from WRJ
NB Left/Right, exiting I‐89 NB Ramps

180
160
140

A
F

8
>100

2030 PM Peak Hour
Signals+Lanes
LOS Delay
B
C

Roundabout
LOS Delay

18
21

Existing
LOS Delay
A
F

250

2030 Existing
2030 Signals+Lanes

8
>100

2050 PM Peak Hour
Signals+Lanes
LOS Delay
C
C

Roundabout
LOS Delay

26
30

2050 Existing
2050 Signals+Lanes

Queued Vehicles

Queued Vehicles

Corridor Assessment

Existing
Conditions

Existing
LOS Delay

120
100
80
60
40
20
0

200
150
100
50
0

Westbound

Northbound
Approach

Westbound

Northbound
Approach

11 September 2008
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I‐89 Southbound Ramps
 Install turn lanes and a new actuated traffic signal

Recommendations

Corridor Assessment

Existing
Conditions

-Longer storage lanes and two receiving lanes on US 4 SB
needed in 2050.

11 September 2008
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Overview

 Improve the Vermont “look and feel” along the corridor
by encouraging scenic easements, preserving viewsheds,
consolidating growth in development nodes, preserving
and enhancing natural features and landscaping along
the corridor.

Overview

Recommendations

Corridor Assessment

Existing
Conditions

Corridor‐Wide

11 September 2008
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Future Growth – Interchange Development
Hartford Revised Zoning:
Exit 1 (QII Zone)

Recommendations

Corridor Assessment

Existing
Conditions

Permitted Uses:
- Residential
- Retail < 2,500 sf
- Office < 10,000 sf

Conditional Uses

(select list):

- Bank, Garden Center, Hospital,
Light Manufacturing, Office >
10,000 sf, School, Recreational
Facility, Restaurant, Retail <
10,000 sf

TRORC Regional Plan:
This interchange is not an appropriate
location for a growth center… development
at this interchange should be of a type that
does not displace the development and
investment that has occurred in the
regional center [WRJ]. The types of land
development appropriate for this
interchange include residential,
appropriately-scaled traveler-oriented
uses, and other similar uses that are not
intended to draw on regional populations.
11 September 2008

Potential for
additional
500 peak
hour trips
27
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Chuck Wise
Two Rivers‐Ottauquechee Regional Commission
3117 Rose Hill, The King Farm
Woodstock, VT 05091
cwise@trorc.org / (802) 457‐3188

Existing
Conditions

Overview

Contact Information

Recommendations

Corridor Assessment

Costa Pappis, AICP
Vermont Agency of Transportation
National Life Building ‐ Drawer 33
Montpelier, VT 05633‐5001
costa.pappis@state.vt.us / (802) 828‐5790
David Saladino, PE, AICP
Resource Systems Group, Inc.
55 Railroad Row
White River Jct., VT 05001
dsaladino@rsginc.com / (802) 295‐4999

11 September 2008
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Preliminary Findings of River Geomorphic Assessment of the
Qttauquechee River along Vermont Route 4 in the Town of
Hartford

Vermont DEC, July 2008

Introduction..................................................................................................................... 1
Fluvial Erosion Hazard Zones ........................................................................................ 1
Stream Crossings ............................................................................................................ 1
Delineation of Fluvial Erosion Hazard Zones ................................................................ 1
Steep Valley Wall Slopes and Mass Wasting ................................................................. 2
Literature Cited ............................................................................................................... 3
Appendix A: Site Map .................................................................................................... 4
Appendix B: Cross Section Data and Plots..................................................................... 5
Appendix C: Photographs ............................................................................................... 7

Introduction
This report is being provided by the Vermont Department of Environmental Conservation
(DEC) in response to a request from the Vermont Angency of Transportation (Vtrans) for
information on natural resources in the vicinity of Vermont Route 4 within the Town of
Hartford. As understood by the DEC the information provided in this report will be used
by Vtrans for the purposes of developing a transportation corridor plan for Route 4 within
Hartford. At the time of the request the DEC is conducting a geomorphic assessment of
the Ottauquechee River but does not have final quality controlled data. As such, all data
and findings provided in this report should be considered provisional.

Fluvial Erosion Hazard Zones
Throughout Vermont, damage to transportation infrastructure and other investments
located in close proximity to rivers often results from river erosion processes (ANR,
1999). In order to avoid such damage the Vermont DEC has developed procedures for
identifying areas prone to river related erosion, or Fluvial Erosion Hazard (FEH) zones.
The DEC is using this information to help municipalities and sister agencies avoid
investments in these hazard areas. This report presents a provisional FEH zone along the
Ottauquechee River in the two areas of concern.

Stream Crossings
Stream crossings represent a public investment for which there is no choice but to locate
within the FEH zone. In an effort to reduce the degree of crossing structure failure
resulting from fluvial processes the DEC has developed protocols for assessing the
compatibility of crossing structures with ongoing fluvial processes. This information
allows for the estimation of the probability of failure for a particular structure and the
likely style or mechanism of failure. The DEC uses this information to work with
municipalities and sister agencies to increase the likelihood that, when time comes to
replace a particular structure, that it will be replaced with a structure that is compatible
with the particular fluvial processes of the site. Preliminary investigation revealed that no
significant stream crossings (other than the Quechee Gorge Bridge, which is not affected
by fluvial processes) exist along Rt 4 in the Town of Hartford. There are, however, a
number of smaller culverts that may be affected by ongoing processes. Sufficient time
was not available to assess these structures but such assessment may be warranted in the
future.

Delineation of Fluvial Erosion Hazard Zones
Within the Town of Hartford, Route 4 comes into close vicinity of the Ottauquechee
River in two locations (see Appendix A). The sections of the Ottauquechee in these two
areas are the subject of this report and along these two sections the FEH zone was
delineated so that planning for the Rt 4 transportation corridor would be informed of
fluvial erosion hazards in the vicinity of Rt 4.
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An intial step in delineating the Fluvial Erosion Hazard (FEH) zone is to determine river
sensitivity. Sensitivity is directly related to geomorphic channel type and adjustment
process or stability (ANR, 2008). Channel cross section surveys (see Appendix B) and
bed particle gradation estimates in two locations along the Ottauquechee (see Appendix
A) indicate that with an average entrenchement ratio of 1.4, width to depth ratio of 27 and
median particle size of 22-180 mm, these sections of the Ottaquchee River have a B3
channel type. The average incision ratio of 1.25 indicates that the channel is vertically
stable.
The Vermont ANR sensitivity Ratings Table (ANR, 2008) indicates that a B3 channel in
reference or good condition has a sensitivity rating of moderate. The ANR Fluvial
Erosion Hazard Corridor Widths Table (ANR, 2008) indicates that the width of the FEH
zones along moderately sensitive rivers is four channel widths with the center of the FEH
zone corresponding to the centerline of the river channel.
In delineating the FEH zone, the presence of landforms that will prevent the river from
moving laterally are referred to as valley walls and limit the lateral extent of the FEH
zone. During field investigations the valley walls along the two sections of interest were
identified. The valley walls were also located in the two measured cross sections
(Appendix B). The sections of the Ottauquechee investigated for this report are confined
by the surrounding valley walls to the extent that the entire FEH zone along these
sections is delineated by the valley walls. In another words, the FEH zone as delineated
in consideration of the valley walls (on average 240 ft.) is narrower than the four channel
width zone prescribed by the Fluvial Erosion Hazard Corridor Widths Table (632 ft.).

Steep Valley Side Slopes and Mass Wasting
In two locations along the upstream section of interest Route 4 is within close proximity
to the FEH zone (see Appendix A). In both of these areas Route 4 traverses a steep
hillslope above the Ottauquechee. At Cross Section 2, mass wasting of this steep
hillslope was observed and is shown on the cross section plot in Appendix B and
Photograph 6 of Appendix C. Gully erosion upstream of Cross section 2 was also
observed on the same hillslope (see Appendix C). While this report concludes that Rt 4
is outside of the Fluvial Erosion Hazard zone, landslide hazards triggered by fluvial
processes along the Ottauquechee and its tributaries pose hazards of concern.
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Appendix A: Site Map
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Appendix B: Cross Section Data and Plots
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Appendix C: Photographs

Figure 1 Cross Section 1 Upstream View

Figure 2 Cross Section 1 Downstream View
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Figure 3 Cross Section 1 Right Bank View

Figure 4 Cross Section 2 Upstream View
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Figure 5 Cross Section 2 Downstream View

Figure 6 Mass Wasting at Cross Section 2
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Figure 7 Gully Erosion Upstream of Cross Section 2
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APPENDIX D
This draft Memorandum of Understanding is included as general guidance. Any agreement will be subject
to negotiations between the participating parities, undergo legal review, and not supersede statutory
authority.

INTERGOVERNMENTAL
US ROUTE 4 CORRIDOR MANAGEMENT MEMORANDUM OF
UNDERSTANDING
BETWEEN THE
STATE OF VERMONT AGENCY OF TRANSPORTATION,
TWO RIVERS-OTTAUQUECHEE REGIONAL COMMISSION
AND THE
TOWN OF HARTFORD

THIS AGREEMENT is entered into this ___ day of __________________ 20__, by and between
the State of Vermont, Agency of Transportation (hereafter referred to as the “Agency”), the Two RiversOttauquechee Regional Commission (hereinafter referred to as the “Region”) and the Town of Hartford
(hereafter referred to as the “Town”).
WHEREAS, US Route 4 in the Town of Hartford from the Quechee Interstate Interchange (I-89,
Exit 1) west to the Hartford town line (hereafter referred to as “the Corridor”) is a state highway that is
part of the National Highway System (NHS) and the Vermont Commercial Vehicle (Truck) Network; and
WHEREAS, the Corridor is designated as a rural principal arterial, Access Management Category
3 under the Agency’s Access Management Program; and
WHEREAS, the Agency under 19 V.S.A. § 1111 is responsible for regulating access to adjoining
properties along the Corridor; and
WHEREAS, the Region under 24 V.S.A. Chapter 117 (Vermont Planning and Development Act)
is responsible for regional land use and transportation planning, transportation improvement
programming, and for providing technical assistance to the Town; and
WHEREAS, the Town under 24 V.S.A. Chapter 117 (Vermont Planning and Development Act)
has adopted a municipal plan, zoning and subdivision bylaws, and is responsible for regulating land
subdivision and development along the Corridor; and
WHEREAS, the Agency, Region and Town are parties to Act 250 proceedings for the review of
major development along the Corridor; and
WHEREAS, the parties agree that regulation of development and vehicular access along the
Corridor, and identified infrastructure improvements, are necessary to promote and provide for the safe
flow of traffic, to reduce the potential for traffic accidents, to preserve a reasonable level of service and to
protect the highway infrastructure along the Corridor; and
WHEREAS, the parties desire to achieve comprehensive and mutually acceptable preservation
and management of the Corridor as necessary to implement coordinated land use and transportation
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planning, to provide for planned growth and alternate transportation facilities, and to ensure that the
transportation system is adequate to meet future needs;

NOW, THEREFORE, for and in consideration of the mutual promises herein contained, the
parties hereto agree as follows:
1. The parties, within their respective jurisdiction, shall plan for and regulate development and
access to the Corridor in conformance with the US Route 4 Corridor Management Plan that is
attached hereto and incorporated as Exhibit(s) _______ (hereinafter referred to as the
“Management Plan”).
2. Actions taken by the parties with regard to land use and transportation planning, infrastructure
improvements, and traffic operations and management within and along this Corridor shall be
consistent with this Agreement and conform to the Management Plan.
3. Vehicular access to the Corridor shall be permitted only when such access is in compliance with
this Agreement and conforms to the attached Management Plan.
a. Private accesses which were in legal existence prior to the adoption of this Agreement
may continue in existence until such time as development, redevelopment or a change of
use is proposed through a local bylaw or Act 250 process which triggers review regarding
conformance with this Agreement.
b. When closure, modification, or relocation of a private access is required, appropriate
processes of the Town or State will be followed to provide alternative access, purchase of
access rights or other solutions meeting the intent of the Management Plan.
c. Parcels created after the effective date of this Agreement which adjoin the Corridor shall
not be provided with direct access to the Corridor, unless the access location, use and
design are consistent with the Agency’s Access Management Guidelines and approved by
resolution of the US Route 4 Corridor Management Committee as an amendment to the
Management Plan.
4. The Town agrees to adopt or incorporate by reference in its bylaws and ordinances Agency
Access Management Guidelines as they apply to development along the Corridor and other state
highways in the Town.
5. The Town agrees to refer all applications under its bylaws for development that has frontage on
or requires access to the Corridor to the Region and Agency for review and comment under the
Management Plan and the Agency’s Access Management Guidelines. No municipal permits or
approvals shall be issued until written comments are received from the Region and Agency, or 30
days have elapsed from the date of referral, whichever is sooner. Region and Agency
recommendations shall be considered in municipal findings and conditions of approval.
6. The Region and Agency agree to review applications received from the Town for proposed
development along the Corridor, and to provide written comments within 30 days of receipt.
7. The Agency agrees to require, prior to the issuance of a state highway access permit,
documentation that a proposed development plan has received municipal approval, including a
copy of the site development plan or subdivision plat as approved by the Town; and to give the
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Town and Region 30 days written notification and opportunity for comment prior to the issuance
of an access permit if it will require any modifications of the plan as approved by the Town.
8. The Region agrees to provide technical assistance to the Town, upon request, to implement
Management Plan recommendations, and to assess the potential impacts of proposed development
along the Corridor on traffic and highway infrastructure.

9. The parties, through appointed representation on a US Route 4 Corridor Management Committee,
agree to jointly participate in corridor management planning and project development activities,
coordinated through the Region, in conformance with Management Plan recommendations. The
purpose of the committee will be to serve as an advisory board to regularly review, evaluate and
facilitate corridor management activities, and to oversee implementation of the Management
Plan.
10. The parties agree to coordinate their review of development along the Corridor that is subject to
Act 250 review for conformance with the Management Plan, but to maintain separate party status
in associated Act 250 proceedings.
11. This Agreement is based upon and is intended to be consistent with the Access Management
Program, 19 V.S.A Section 1111 and 24 V.S.A. Chapter 117, all of which may be amended. Any
access decision made along the Corridor must be consistent with any amendment to the
referenced statutes.
12. This Agreement supersedes and controls all prior written and oral agreements and representations
of the parties regarding the Corridor and is the complete integrated agreement of the parties
regarding the subject matter of this Agreement.
13. This Agreement may not be amended except by subsequent written agreement of the parties.
14. By signing the Agreement, the parties acknowledge and represent to one another that all
procedures necessary to validly contact and execute this Agreement have been performed and the
persons signing for each of the parties have been duly authorized to do so.
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IN WITNESS WHEREOF, the parties to this agreement have been executed the same this ______
date of _______________ A.D. 20__, the STATE, by its Secretary of Transportation and Duly
Authorized Agent, the REGION by its Authorized Agent, and the TOWN by its authorized agent.

IN WITNESS WHEREOF:
TOWN OF HARTFORD:
BY: ________________________________
(AUTHORIZED REPRESENTATIVE)

___________________________________
___________________________________

____________________________________
(TITLE)
TWO RIVERS-OTTAUQUECHEE
REGIONAL COMMISSION:
___________________________________

BY: ________________________________
(AUTHORIZED REPRESENTATIVE)

___________________________________
____________________________________
(TITLE)

STATE OF VERMONT
AGENCY OF TRANSPORTATION
___________________________________

BY:______________________________
SECRETARY OF TRANSPORTATION

___________________________________

Town/City of ____________________Clerk’s Office
Received _________________ at ________ a.m./p.m.
and recorded in Book ______________ on Page ____
of land records.

APPROVED AS TO FORM:
Dated:_______________________________
_____________________________________
ASSISTANT ATTORNEY GENERAL

Attest: _____________________________________
Assistant Town/City Clerk
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Appendix E
Draft Language: US Route 4 Corridor Management Overlay District
This borrows heavily from VTran’s Access Management Program Guidelines, state highway permit application
requirements, and other references (noted below), and has been drafted as a separate article, following the
format of Hartford’s existing regulations. Many of the more technical standards included here could be adopted
by reference, and/or regulated and applied under the town’s highway ordinance for reference in its land use
regulations. It’s also important to note that, under 24 V.S.A. Chapter 117, an overlay district must conform the
municipal plan − as such a proposed management overlay district should be specifically referenced in the
adopted town plan.

ARTICLE __
US ROUTE 4 CORRIDOR MANAGEMENT OVERLAY DISTRICT
_- 1

OBJECTIVE

To manage the development of and access to properties along US Route 4 in a manner that protects public safety,
preserves public investment in transportation infrastructure and services, and maintains or enhances the functional
capacity and integrity of the highway corridor in accordance with the US Route 4 Corridor Management Plan.
The US Route 4 corridor in Hartford is part of the National Highway System, a state highway and principal
arterial which provides mobility between and access to businesses, residences and other land uses through the
town, region, state and beyond. The management objectives and implementation strategies for this transportation
network are described in the US Route 4 Corridor Management Plan (2008) [adopted as an addendum to the
Hartford Town Plan on _
(date)________].
_-2

APPLICABILITY

The overlay district shall apply to the development, redevelopment, subdivision, and re-subdivision of any parcel
that has frontage on or requires access to US Route 4 within the Town of Hartford, between I-89 Exit 1 (Quechee
Interchange) west to the Hartford town line. This district overlies other zoning districts. When the requirements of
this district differ from those of an underlying zoning district, the more restrictive shall apply.
_-3

PERMITTED USES

As listed for the underlying zoning district.
_-4

AREA AND DIMENSIONAL STANDARDS

As listed for the underlying zoning district, except as specified below.
_- 5

APPLICATION REQUIREMENTS

_-5.1

Application Materials. In addition to other required application materials, applications for subdivision
or development in this district shall include a corridor location map, drawn to scale and to an identified
reference point (e.g., a bridge, intersection, mile marker, etc.) that shows the locations of:
_-5.1.1. The US Route 4 highway corridor, including all existing and proposed highway rights-of-way,
centerlines, travel lanes, turning lanes, shoulders, and highway intersections, interchange ramps and
driveway accesses within at least 1000 feet in both directions, of the lot(s) to be subdivided or developed.
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_-5.1.2. The location of all other existing and planned pathways, utilities, drainage structures, transit stops
and infrastructure improvements and associated easements along the corridor, including the location of
any planned improvements identified in the US Route 4 Corridor Management Plan, the adopted Hartford
Town Plan and capital improvement program, or the state transportation improvement program.
_-5.1.3. Lot lines for all existing and proposed lots along the specified corridor segment.
_-5.1.4. Road frontage, front setback and access spacing distances along the specified corridor segment.
_-5.1.5. Existing and proposed speed limits, speed zones and traffic control devices.
_-5.1.6. Existing and proposed traffic generation and circulation, including a calculation of existing and
proposed traffic generation using available data and Institute of Transportation Engineers (ITE) standards.
_-5.1.7. Other information as requested to determine conformance with the requirements of this district.
_-5.2

Referral Requirements. Access to the US Route 4 state highway is also subject to the approval of the
Vermont Agency of Transportation and, for properties that also front on or access connecting town
highways, the Hartford Highway Superintendent. As a condition of state or town highway access
approval, compliance with these regulations is required. Accordingly:
_-5.2.1. All applications for subdivision and development within this district shall be referred by the
Zoning Administrator, within 30 days of receipt, to the Vermont Agency of Transportation and Town
Highway Superintendent for review and comment [as required under Section ___]. No municipal permits
or approvals under these regulations shall be issued until written comments from state and town officials
have been received or 30 days have elapsed from the date of referral, whichever is sooner.
_-5.2.2. All highway accesses and corridor improvements shall be designed in accordance with the
requirements of this section, and other applicable state and municipal design standards. Where the
requirements of this section differ from other municipal or state requirements, the more restrictive shall
apply.
_-5.2.3. A municipal or state highway access permit must be obtained prior to the issuance of a municipal
zoning permit [certificate of occupancy]. The Zoning Administrator may consult with town or state
officials in determining whether a proposed access meets all applicable access requirements prior to the
issuance of a permit.
_-5.2.4.In the event that subdivision, site plan or conditional use review is required, a state or town
highway access permit shall be obtained following the issuance of such approval(s) by the appropriate
municipal panel, and shall comply with any conditions of approval.

_-6

CORRIDOR PRESERVATION REQUIREMENTS

The preservation and protection of the US Route 4 Corridor, and planned corridor improvements as identified in
the US Route Corridor Management Plan [and adopted municipal capital and state transportation improvement
programs], are necessary to achieve coordinated land and transportation system development, to provide for
future growth, and to ensure that US Route 4 is adequate to meet future needs. Accordingly:
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_- 6.1

Conformance. All development in this district shall conform to and incorporate, to the extent feasible,
planned corridor improvements identified in the US Route 4 Corridor Management Plan [Hartford Town
Plan]. Municipal approvals shall include related findings regarding project conformance with the
management plan and potential impacts to planned corridor improvements, and, where alignments have
been established, may require as a condition of approval that the project be modified as necessary to
conform to the management plan or associated project engineering studies or designs.

_-6.2

Dedications.
_-6.2.1. Proposed projects adjacent to a segment of the US Route 4 highway corridor for which right-ofway acquisitions are needed as identified in US Route 4 Corridor Management Plan [and the town’s
adopted capital improvement program or state transportation improvement program] shall, as a condition
of approval, dedicate land within the project site to accommodate planned corridor improvements. The
land to be dedicated shall be only that shown by an engineering study or design to be necessary to
accommodate planned improvements and shall not exceed the amount that is roughly proportionate to the
transportation impacts to be generated by the proposed development. [The value of this land shall be
credited against any transportation impact fees.] Such dedication shall occur by recordation on the face
of the site development plan, subdivision plat, deed, grant of easement, or other method acceptable to the
town.
_6.2.2. The Planning Commission may allow for the clustering of development and the transfer of
density from that portion of the site to be dedicated for planned corridor improvements to another
developable portion of the site, or allow an increase in the overall density of development in accordance
with Section 4-3 (Planned Development) for the voluntary dedication of land in excess of the minimum
required under _-6.2.1 [or to accommodate planned improvements not yet included in an adopted capital
or transportation improvement program].
Note: If the town adopts an official map, the dedication of such improvements also can be required or the
approval may be denied, however the town (or state) must then take measures to acquire the land or
interests in land (e.g., easements, rights-of-way, development rights) or reconsider the application
without the dedication requirement.

_-6.3

Encroachments. The US Route 4 corridor through Hartford shall be protected from encroachments by
structures, parking areas, and drainage facilities, except as otherwise allowed, in consultation with the
Agency of Transportation, under these regulations. Accordingly:
_-6.3.1. The following types of construction and activity are not permitted within existing or planned state
highway rights-of-way:
(A) Construction or installation of above ground structures including buildings, fences, and pipelines and
excluding poles and repeaters.
(B) Construction or installation of underground structures, including storage tanks and pumping stations.
Utility manholes, vaults, pull boxes, pits and appurtenances are permissible if flush with the finished
grade and/or can support vehicular loads.
(C) Storage or parking of motor vehicles.
(D) Filling, grading or placing materials in such a way as to obstruct a stream or direct the flow of water
onto the highway right-of-way.
(E) Erection of signs or other traffic control devices that do not conform to the MUTCD and any
previously approved traffic control plans.
(D) Any utility facility within an area needed for probably highway expansion.
(E) Any other facility as may be prohibited by the Vermont Agency of Transportation.
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_-6.3.2. For lots in this district, the Planning Commission or Zoning Board of Adjustment may require an
increase in the minimum front setback distance from the highway right-of-way, as specified for the
underlying zoning district, to accommodate planned corridor improvements identified in the US Route 4
Corridor Management Plan. Where a proposed alignment has not yet been established, the applicant may
propose an approximate alignment, acceptable to the town and state, as the basis for applying underlying
district setback requirements. Once a final alignment is established through an engineering study or
design, the approved setback may be reduced, subject to administrative review and approval, by no more
than 10.0%.
_6.3.3. The Planning Commission may allow for [require] the clustering of development under Section
4-3 (Planned Development) to avoid encroachments into the corridor that would adversely affect planned
corridor improvements.
_6.4

Infrastructure Improvements. . A proposed subdivision or development shall not result in an undue
adverse impact on the functional capacity of US Route 4, connecting roads and intersections in the
vicinity, or to existing and planned corridor improvements. Accordingly:
_-6.4.1. A traffic impact assessment shall be required for major subdivisions, for development at
intersections or segments of the corridor having a 2008 Level of Service D or less as identified in the US
4 Corridor Management Plan, or for development that results in an increase of 75 or more peak hour trips.
The study will provide sufficient information to assess potential impacts to the highway corridor
(including intersections, connecting roads, bridges, and other transportation and pedestrian facilities in the
vicinity of the project) and existing and planned levels of service, and to identify infrastructure and traffic
control improvements needed to address identified impacts.
_-6.4.2. The Planning Commission or Board of Adjustment may require the phasing of development in
relation to the available capacity of existing or planned corridor infrastructure that is scheduled for
improvement under the town’s adopted capital improvement program, or the state’s transportation
improvement program.
_-6.4.3. Corridor infrastructure improvements and traffic control devices specifically required to serve a
proposed development shall be installed and paid for by the developer. The applicant also may be
required to fund a proportional share of the cost of needed intersection or other corridor improvements
identified in the US Route 4 Corridor Management Plan affected by the development. [Note: there a
number of ways to determine proportional share. Ttypically this is tied at least in part to
existing/proposed trip generation rates. At present this is enabled under state law primarily through a
local impact fee ordinance, tied to a CIP-project, in which fees are collected in a reserve account and
must be spent within 6 years, though it may also be negotiated under a development agreement.] In
addition:
(A) Where road widening or reconstruction is required, roadway design specifications shall be no less
than those necessary to meet either the minimum posted speed limit for, or constructed design speed
of that section of highway, whichever is greater.
(B) Where necessary to remove, relocate or repair traffic control devices or public or private utilities for
the construction of a permitted access, the relocation or removal shall be the responsibility of the
applicant, without cost to the town or state.
(C) Installation of any traffic control device necessary for the safe and proper operation and control of the
access shall be required pursuant to the U.S. Department of Transportation’s Manual on Uniform
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Traffic Control Devices (as revised). Where the access may warrant signalization in the future,
phasing of the installation (turn lane work and signal work) may be required.
_-6.4.4. The town, in consultation with the state, may require a three-year performance bond, or other
form of security acceptable to the Selectboard, in an amount sufficient to cover the full cost of required
improvements, to ensure that such improvements are properly installed and adequately maintained for a
period of two years after installation, in accordance with Section ___. The terms of the bond, with the
consent of the owner, may be extended for an additional three-year period. If any required improvements
have not been installed or maintained as provided in the bond, the bond shall be forfeited to the
municipality and, upon receipt of the proceeds, the municipality shall install or maintain covered
improvements.
_-7

ACCESS MANAGEMENT REQUIREMENTS

_-7.1

Access Management Categories. US Route 4 corridor in Hartford is a principal arterial (Access
Management Category 3) as defined by the Vermont Agency of Transportation, but which also includes
the Quechee Interchange (I-89, Exit 1), more developed (village) and less developed (rural) sections. For
purposes of these regulations, within this overlay district the following access management categories are
established as shown on the accompanying US Route 4 Corridor Access Management Overlay District
Map (e.g., the “Proposed Access Management Zones”map included in the corridor management plan).
Note: Under this alternative, the entire corridor − except for the interchange area− remains Category 3
(as presently classified − but recognizes that design standards will vary based on posted or designed
speeds, traffic, distance from interchange ramps, and whether or not the segment of road is located within
urbanized/signalized or undeveloped areas (see applicable AMP Guidelines…)
Access Category

_-7.2

Sections

2 − Limited Access
Interchange Area

Quechee
Interchange
(I-89, Exit 1)

3 − “Village” Arterial
[Red Segments]

Quechee Village,
Quechee Gorge

3 − “Rural” Arterial
[Blue Segments]

US 4 outside of
village areas

Function/Purpose
Provides access to I-89 for
interstate travel; direct access is
subordinate to through traffic
Balance access and mobility.
Capacity for low to moderate
travel speeds and moderate to
high traffic volumes; serves local
as well as through traffic.
Emphasis on mobility.
Capacity for medium to high
speeds and volumes of traffic;
primarily serves through traffic

Access Control
Controlled; direct private access
is not allowed unless access
rights exist
Direct private access may be
restricted or denied if other
reasonable access is available.
Direct private access may be
restricted or denied if other
reasonable access is available

Access Management Guidelines. Access to US Route 4 shall be designed and constructed in
accordance with applicable Vermont Agency of Transportation Access Management Program Guidelines
in effect at the time of application, incorporated herein by reference, in relation to the highway segment’s
assigned functional class, access management category, and projected traffic volumes and conditions; as
well as other applicable requirements of these regulations [Class I town highway segments,] Connecting
town highways, development roads and driveways shall be designed and constructed in accordance with
the Hartford Town Highway Ordinance.

Note: In adopting state and town highway standards by reference (in part for consistency), this assumes that the
town will actively refer to, use and apply state guidelines and town highway standards in its review of proposed
development along the corridor.
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_-7.3

Nonconforming Access. Any access to US Route 4 or a connecting road within the corridor which is
legally in existence as of the effective date of these regulations [date] and does not conform to these
standards shall be considered a “nonconforming access.” A nonconforming access may continue to be
used indefinitely, but shall be retrofitted or otherwise brought into conformance with all applicable
requirements of these regulations when:

_-7.3.1. The lot is subdivided, re-subdivided, developed, or redeveloped,
_-7.3.2. A new or relocated access is requested,
_-7.3.3. There is a substantial enlargement, improvement, or change in the use of the property,
_-7.3.4. The principal use of the property is discontinued or abandoned for a consecutive period of more
than 180 days,
_-7.3.5. Trip generation will increase by 25% or more and at least 100 trips per day, as calculated from
traffic data or the current Institute of Transportation Engineers (ITE) “Trip Generation Manual,” or as
_-7.3.6. US Route 4 roadway, intersection and other corridor improvements allow.
_-7.4

Nonconforming Lot. Pursuant to the Act [§4412(3)], no development shall be permitted on a lot within
the US Route 4 Corridor Management Overlay District that does not have the minimum required lot
frontage [width] on US Route 4, unless access through a permanent easement or right-of-way has been
approved by the Planning Commission in accordance with Section 3-3.1 of these regulations. For
purposes of these regulations:
_-7.4.1. No direct access shall be provided to any lot having less than 40 feet of frontage on US Route 4.
_-7.4.2. Access approval under this section shall be limited to a pre-existing nonconforming lot which
does not meet the minimum frontage [width] requirement for the zoning district(s) in which it is located.
Lots created after the effective date of these regulations within the US Route 4 Corridor Management
Overlay District shall meet all applicable access and frontage requirements, unless modified or waived by
the Planning Commission, in consultation with the state, under Section 4-3 (Planned Development).
_-7.4.3. The decision to approve an access to a nonconforming lot shall be based on written findings and
determinations that:
(A) No reasonable access to the lot from a highway other than US Route 4 is available.
(B) The lot cannot share an existing access to US Route 4 on the same lot or an adjoining lot for reasons
of ownership, adequacy, safety, or physical site limitations that require a separate access.
(C) Any permanent easement or right-of-way providing access to the lot shall be at least 20 feet in width.
Pursuant to Section 3-3.1, the Planning Commission may require a wider easement or right-of-way
width as necessary to accommodate a driveway that meets access and driveway width standards
applicable to the proposed use. No subdivision or further development of the lot shall be allowed
unless the access to existing and proposed lots is provided by means of a 50-foot road right-of-way.
(D) The access, driveway or road serving the lot shall meet all other applicable requirements of these
regulations.
Note: The above section pertaining to nonconformities is intended to reflect existing bylaw requirements
for related types of nonconformities, as allowed under Chapter 117, but these subsections could be
deleted, if considered adequately covered under 7.5 below.
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_-7.5 Access Management Standards:
_-7.5.1. [All lots legally in existence in separate ownership as of the effective date of these regulations are
entitled to one driveway connection to US Route 4, subject to these regulations.]Direct access to US
Route 4 shall be allowed only if it is determined that the property or development in question has no other
reasonable access to the road network via access to an adjoining property, a secondary development road
or a town highway. Temporary access to US 4 may be permitted until such time that reasonable access
to a side street or collector road, or through an adjoining property, becomes available.
_-7.5.2. No additional access rights to US Route 4 shall accrue upon the subdivision or re-subdivision of
existing parcels, nor for the development or redevelopment of contiguous parcels under common
ownership and control.
(A) Notwithstanding district lot frontage [width] requirements, the minimum frontage distance for lots
created after the effective date of these regulations that front on US Route 4 shall be no less than the
minimum connection (access, intersection) spacing distance required for that corridor segment under
the Vermont Agency of Transportation’s Access Management Program Guidelines.
_-7.5.3. Where direct access to US Route 4 is allowed, only one access shall be permitted to serve an
individual lot or contiguous lots under common ownership or control unless it is determined, in
consultation with the Vermont Agency of Transportation and Town Highway Superintendent, that:
(A) Because of physical site constraints, traffic circulation patterns, subdivision requirements, or to better
accommodate emergency vehicles or transit, pedestrian or bicycle facilities, an additional access is
necessary for the safe and efficient use of the property, and
(B) The additional access will meet access spacing requirements, and not be detrimental to the safety and
operation of US Route 4, and
(C) The additional access will not knowingly result in a hardship to an adjacent or facing property.
(D) The town, in consultation with the state, may further limit the use of secondary accesses, (e.g., to
one-way traffic, emergency vehicle access, etc.) as specified in the conditions of approval.
_-7.5.4. For the subdivision, re-subdivision, development or redevelopment of lots within this district, one
or more of the following may be required in consultation with the Vermont Agency of Transportation
and, for intersecting town highways, the Town Highway Superintendent as appropriate:
(A) The elimination, consolidation or relocation of existing, nonconforming accesses and driveways.
(B) The upgrade or redesign of an existing access or driveway as necessary to meet applicable design
standards, or as identified in the US 4 Corridor Management Plan.
(C) Shared access or cross connections with adjoining properties which are currently under common
ownership or control, or which also are subject to a shared access requirement in accordance with
Section _7.5.5 below.
_-7.5.5. Provision shall be made in subdivision and site design wherever feasible for shared (joint) access
to US Route 4 and for shared parking and cross connections between adjoining lots. Accordingly:
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(A) Shared driveways or access roads and cross connections between adjoining lots shall be established
wherever feasible along the US Route 4 corridor.
(B) For through or corner lots fronting on both US Route 4 and a proposed development road, access and
frontage shall be provided along the development road, and access rights along US Route 4 shall be
dedicated to the town or state, and recorded with the deed.
(C) To the extent feasible, parking, loading and service areas shall be located to the side or rear of
buildings to allow for cross connections and shared parking between adjoining lots.
(D) Access points to adjoining lots shall be coordinated with existing and planned development on the
remainder of the lot and on adjoining lots.
(E) Requirements for shared access, parking and/or cross connections between lots shall be made either
at the time of approval if similar provision has been made on adjoining lots, or contingent upon the
future subdivision, development or redevelopment of an adjoining lot.
(F) Connections shall be provided through the dedication of easements or rights-of-way as identified on
the site plan or subdivision plat and recorded in town land records.
_-7.5.6. In the interest of promoting unified access and circulation systems, access to multiple properties
along the US Route 4 corridor that are under common ownership or being consolidated for purposes of
development, and are to include more than one lot, building or use, shall not be considered separate
properties in relation to required access standards. Accordingly:
(A) The number of connections permitted to existing or subdivided lots shall be the minimum necessary
to provide reasonable access to the site from US Route 4, and not the maximum available based on
total road frontage.
(B) Direct connections to US Route 4 shall be limited to shared driveways or service roads. The right of
direct access to US Route 4 for lots with frontage along US Route 4 shall be dedicated to the town or
state, and recorded with the deed.
(C) Access shall be provided to all lots, buildings and uses on the proposed development site, including
frontage lots (out parcels) through an internal, shared site circulation system, which shall be designed
to avoid excessive movement across parking aisles and queuing across surrounding parking areas
and driving aisles.
(D) All necessary easements, agreements and stipulations for shared access, parking and cross
connections shall be met.
_7.5.7. In order to protect the safety and operational efficiency of the Quechee interstate interchange
area, no new connection to US Route 4 will be permitted within the Quechee Interstate Interchange (QII)
District [within ¼ mile of an interchange ramp] unless it conforms to an access management plan for the
district [interchange area], as approved by the town and the Vermont Agency of Transportation. The
access management plan shall:
(A) Address access to multiple properties within the district [under common ownership or control].
(B) Address existing and anticipated deficiencies and recommended infrastructure improvements
identified in the US Route 4 Corridor Management Plan [town plan, capital improvement program or
state transportation improvement program], and
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(C) Identify current and proposed connections and openings within ¼ mile of the interchange area which
meet minimum access and road intersection spacing requirements.
Note: This section assumes that either the state, region and town will develop an interchange and access
management plan in association with affected landowners, as recommended in the study; or that affected
landowner(s) will be required to prepare an access management plan − which reasonably would include
only their property(ies), and may otherwise be covered under _-7.5.6 above.

_-7.6

Site Improvements. The following site improvements may be required as a condition of approval where
applicable:
_-7.6.1. Clearly marked travel lanes, pedestrian crossings, and pedestrian paths connecting buildings and
parking areas shall be incorporated into subdivision and site and design as necessary to ensure vehicular
and pedestrian safety and convenience.
_-7.6.2. An access or connection that crosses or otherwise affects an existing or planned pedestrian,
bicycle or handicapped facility shall incorporate necessary modifications to ensure safe crossing and use
of those facilities.
_-7.6.3. Bicycle racks or lockers shall be required for all multi-family dwellings and nonresidential uses
intended for general public access [that are located along existing or planned bicycle paths].
_-7.6.4. Transit facilities (e.g., turn outs, shelters) may be required for school bussing or for development
on existing or proposed transit routes.
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APPENDIX F: BYLAW UPDATE CHECKLISTS
These are intended as a reference for use by town and regional planning staff and the Hartford Planning
Commission in the process of updating local regulations to incorporate corridor management plan
recommendations, particularly with regard to access management

HARTFORD ZONING REGULATIONS (1/23/07)
ARTICLE I. AUTHORITIES AND AUTHORIZATION
Section 1-4

Zoning Permits

 Application Referrals. Add a provision for the referral of any application for development located
within 500 feet of an interstate interchange area, or that fronts on or accesses a state highway, to the
Vermont Agency of Transportation and, for development that fronts on or accesses a town highway,
to the town highway superintendent. Require that no zoning permit or other approval be issued by
the town until comments have been received, or 30 days have elapsed from the date of referral.
Recommendations consistent with these regulations should be incorporated findings and conditions
of approval. Note: such referrals, once required for interchange area development, are no longer
required under 24 V.S.A. Chapter 117, but are recommended to better coordinate local and state
development review and permitting processes along highway corridors, including US 4.
Section 1-5

Certificates of Occupancy

 Compliance. Require that state and local highway access permits be obtained prior to the issuing a
certificate of occupancy (e.g., under 1-5.3).

ARTICLE II. DISTRICTS & DISTRICT REGULATIONS
Sections 2-1, 2-9

Zoning Districts/ District Objectives & Land Use Controls

 Establish a US 4 Corridor Management Overlay District (under Article II or as a separate article)
to reference general access management standards and to apply district-specific corridor preservation
and access management standards to all lots fronting on or accessing US Route 4, and to reference
needed access and infrastructure improvements as identified in the US Route 4 Corridor
Management Plan, the town’s capital improvement program and/or the state’s transportation
improvement program (see attached language); and/or

 District Access Management Standards. If not adopted elsewhere for general use (under access
requirements), incorporate by reference applicable state access management guidelines (e.g.,
Vermont Agency of Transportation’s Access Management Program Guidelines) under all zoning
districts along the US Route 4 corridor − and especially under the Quechee Interstate Interchange
(QII) District, which now specifies only the need “to apply access management principals” to
development within the district (p.17).

 Allowed Uses. Re-evaluate allowed uses and densities within zoning districts along US Route 4,
and particularly within the Quechee Interstate Interchange District, based on the results of build-out
analyses and traffic and corridor impact assessments conducted for the US Route 4 Corridor
Management Plan. Consider “down zoning” (limiting uses, densities) along segments of the corridor
identified for higher speed through-traffic, and in areas with existing and anticipated transportation
infrastructure deficiencies.
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 Plan Conformance. Require that all subdivisions and development within the Quechee Interstate
Interchange (QII) District conform to an interchange area or access management plan for the district
(as also recommended). This would further the current stated objective for the QII District: “To
provide for well-planned and coordinated development (commercial facilities/services and
residential) that can be effectively integrated with the scenic character of the I-89/Route 4 gateway
while maintaining safe and efficient traffic flow.

 Lot Width/Frontage. Redefine district lot “width” standards (as measured along the front setback
line) as lot “frontage” standards (as measured along the road right-of-way) to better regulate the
linear density and spacing of development along state and town highways (see related discussion
below regarding Section 3-1.3). Increase required lot road frontage within zoning districts along US
Route 4 (and other highways) in relation to state access spacing guidelines − as recommended in the
Hartford Town Plan.

 Front Setbacks. Re-evaluate front setback requirements for lots adjacent to US Route 4 and other
roads in relation to their functional and access management classifications − and particularly in
areas proposed for right-of-way and infrastructure improvements, as identified in the US Route 4
corridor management plan or related project design and engineering studies (see related discussion
under 3-1.2).
Section 2-5

Conditional Uses − Capacity of Roads & Highways

Conditional use review is a key regulatory tool for addressing the off-site impacts of proposed
development − including existing and planned facilities, and traffic on roads and highways in the vicinity
of a project − as currently provided for under Sections 2-5.1.3 (criteria) and 2-5.2 (conditions) of the
zoning bylaw.

 Application Requirements. The zoning bylaw currently does not include or reference application
requirements for conditional use review under 2-5 (as it does elsewhere for site plan review) − but
these may be addressed administratively (e.g., through application forms and checklists) rather than
being listed in the regulations. For purposes of evaluating impacts to the transportation network,
current application requirements should be reviewed to ensure that they are consistent with the
requirements for other applicable review processes (e.g., site plan, highway access) and that the
information submitted is adequate to make findings under related criteria, and determinations under
related conditions. For purposes of highway corridor management, applications at minimum should
include a site plan (not currently required, unless requested by the board) and associated information
regarding:








The locations, and functional and access management classifications, of all existing and
proposed road rights-of-way (public and private) and intersections in the vicinity of the
project.
Lot lines, lot dimensions and required setback distances for the lot to be developed, and for
adjacent and facing lots.
The locations of existing and proposed accesses, driveways, and parking areas for the lot to
be developed and for adjoining and facing lots.
The locations of existing and planned pedestrian walkways, recreation/bicycle paths and
transit routes in the vicinity of the project.
Traffic data (counts, turning movements, trip generation, etc.) and existing and anticipated
levels of service for roads and intersections in the vicinity of the project.
Design specifications for proposed roads, intersections, accesses and driveways.
Proposed dedications and improvements (rights-of-way, infrastructure, traffic control, etc.) to
serve the project.

Page 2

 Traffic Impact Analyses. The regulations currently allow the zoning board of adjustment to require
the submission of a more detailed traffic impact study (under 2-5.1.3), presumably to be paid for by
the applicant as now required for such studies under site plan review. This section could also
reference Section 4-7 which provides for an independent technical review of the study, to be paid for
by the applicant under adopted town policies.

 Review Criteria/Findings. There are no specific criteria under Section 2-5.2 for making related
board findings and determinations regarding highway impacts under Section 2-5.1.3. At minimum
this section should be updated to reference the following, as needed to support associated conditions
of approval under Section 2-5.2:






consultations with town and state highway officials (per application referrals),
prior conditions of approval for roads, accesses, etc. (e.g., under subdivision approvals),
applicable highway and access design and management standards,
the town’s adopted municipal plan (transportation section, appended studies), capital
improvement plan, and potentially official map, with regard to planned facilities, levels of
service and needed improvements, and
applicable highway engineering studies or designs, for projects under development.

 Determinations/Conditions. Section 2-5.2 currently includes several general conditions of approval
that may be applied by the board to mitigate identified impacts − i.e., increasing required lot size or
setback distances, controlling access points, requiring highway infrastructure improvements (turning
lanes, intersection and access improvements) and bonding to ensure that required improvements are
installed and maintained. These could be further clarified and expanded upon to allow the board to:


Incorporate recommended conditions of approval as proposed by the state (for US 4 and other
state highways) or the town highway superintendent (for town highways) based on comments
received from application referrals.



Require the dedication of land or easements within the project area as needed to
accommodate planned rights-of-way, facilities or transportation infrastructure improvements.



Require the installation improvements or retrofits identified in the town’s municipal or capital
improvement plans and related studies, as needed to accommodate the project, in proportion
to its impacts (currently this is required only if the level of service drops below a Level C).



Require the phasing of development in relation to available and planned highway
infrastructure capacity, as supported by the town’s adopted municipal and capital plans (or
the state transportation improvement program).

 Changes in Use. In addition to enlargements or alterations, specify that changes in approved access
locations or trip generation rates (number, type) will trigger conditional use review by the Board of
Adjustment under 2-5.4 (Changes to an Approved Use).
2-8

Classification of Lots

 Functional Class/Access Management Categories. Consider lot classifications based on highway
infrastructure capacity (functional, access management categories) as well the availability of water
and sewage service (under 2-8)− e.g., to require greater frontage and front setback distances for lots
on arterials and collector roads in relation to access spacing and highway right-of-way width
standards.
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ARTICLE III. GENERAL PROVISIONS
This article includes standards that generally apply to all development under zoning, whether subject to
administrative, site plan or conditional use review. Provisions that relate to access management are found
under a number of sections, as addressed in more detail below.

Section 3-1

Lots

 Setbacks. Section 3-1.2 includes standard guidelines for

Note: For development on US
Route 4 and other state highways, it is especially important
to document the location and
width of the right-of-way, which
can vary along the corridor,
and around intersections and
interchange areas.

measuring required setback distances (front setbacks) from the
edge of public and private road rights-of-way, or from a distance
of 25 feet from centerline (assuming a 50-foot right-of-way) if
the right-of-way width is unknown. For corner lots, front
setbacks must be met for all sides adjoining streets. These
standards are generally consistent with accepted state (A-76)
right-of-way width standards for local and private development roads, and for measuring front
setback distances for purposes of highway corridor preservation and access management. It is
recommended, however, that this section also include:



Similar requirements for through or “double frontage” lots (with frontage on and potential access
from two or more roads) and, in association with access management provisions, reverse
frontage requirements specifying that frontage and front setbacks shall be measured along the
secondary or less traveled road, and



A requirement to measure front setbacks from planned right-of-way realignments, especially
where the location of the re-alignment has been established through project design or
engineering studies, and associated dedication of the right-of-way area to the town or state.

 Width/Frontage. Section 3-1.3 specifies that lot widths be
measured along the required front setback distance − not
the road right-of-way. As shown, lot frontage is greater
than the lot width. Since measured lot widths often differ
(more or less) from actual road frontage distances, they are
not as useful for purposes of access management, or for
controlling linear densities of development along road
rights-of-way.



It is recommended, at least for access management
purposes, that lot frontage standards be adopted in lieu
of or in addition to lot width standards, e.g., in relation
to access spacing standards.

 Corner Clearance. Section 3−1.6 also includes a single
corner clearance distance (obstruction of vision) standard
that applies to all travel way intersections. This provision is
more appropriately included under related access and
intersection requirements (e.g., under an expanded Section
3-3) and should be updated to incorporate or reference
standard clearance and site distance standards that vary
based on a road’s posted speed limit.
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Lot Frontage

 Lot Depth/Width Ratios. Defining and regulating minimum lot depth to width ratios, to avoid the
creation of long, narrow lots, is also an accepted access management technique that could be easily
incorporated under this section.

Section 3-3

Access and Parking

This section of the zoning bylaw incorporates current
access management standards. It is recommended that
it be:





Updated to consolidate related access
management requirements found under
Section 2-5 (Conditional Uses) as described
above, and under Section 4-1 (Site
Development Plan Approval) discussed in
more detail below, to be cross-referenced
elsewhere in the regulations for consistent
application under administrative, conditional
use and site plan review.

Useful access management resources:






Vermont Access Management Web Site
(www.vtaccessmanagement.info)
Vermont State Standards for the Design of
Transportation Construction, Reconstruction
and Rehabilitation on Freeways, Roads and
Streets , Vermont Agency of Transportation
(July 1997)
Access Management on Roads and Streets:
Handbook for Community and Transportation
Planners (September 1996), prepared for the
Vermont Agency of Transportation by Wilbur
Smith Associates.

Expanded to include other commonly recommended access management provisions − at
minimum to incorporate by reference applicable town highway (curb cut) ordinance
requirements and, for US Route 4 and other state highways, the Agency of Transportation’s
Access Management Program Guidelines.

 Non-frontage Lots. The current bylaw includes the statutory provision for planning commission
review of access to (pre-existing) lots that do not have frontage on public roads or public waters.
The regulations specify access by a permanent easement or right-of-way of at least 50 feet (road
width), but allow the commission to reduce this to 20 feet (driveway width) for drives serving four or
fewer dwelling units (3-3.1).



For purposes of access management, this section should also specify that newly subdivided lots
must meet applicable district lot frontage (width) requirements on public or private rights-of-way
to avoid the creation of flag and non-frontage lots.

 Limits on Accesses/Curb Cuts. There currently
are no specific limits on the number of accesses
(curb cuts, driveways) allowed to serve a lot or use,
though both the planning commission and board of
adjustment can consider and impose limits on the
number of access points for development subject to
site plan or conditional use review.

Hierarchy of Access
Management Requirements:
1.
2.
3.
4.

Eliminate (unnecessary accesses)
Minimize (restrict, consolidate)
Regulate (turning movements)
Redesign (barriers, deceleration lanes)

Source: Access Management on Roads and Streets,
Handbook for Community and Transportation Planners
A principal tenant of access management is to
Vermont Agency of Transportation (1996)
restrict the number of access (conflict) points along
a road. As such it is recommended that the regulations clearly establish access limits, to be applied
in consultation with the highway superintendent or VTrans, for example to:



Allow only one two-way access per lot in existence as of the effective date of the regulations −
even if the lot is subsequently re-subdivided − unless it is documented that a second access is
needed due to site constraints, the size of a proposed subdivision or development, or for
emergency vehicle access.
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For larger parcels (e.g., in more rural areas), allow one access per length of road frontage, based
upon documented access spacing requirements.



Limit direct access to arterials such as US Route 4 to collector roads (prohibiting individual
driveways) − especially for residential uses.



Require that access be provided from a secondary (less traveled) side road wherever feasible.



Require the elimination, relocation or retrofitting of existing, nonconforming accesses associated
with a change or use (to include an increase in traffic generation) redevelopment, or subdivision,
or in association with planned highway improvements (as may now generally be required by the
planning commission and/or board of adjustment).



Require joint (shared) access to serve adjoining parcels (as may now be required by the planning
commission as a condition of site plan approval).



Require that approved access points be visually defined and physically confined by curbing,
landscaping or other structural barriers so that they do not extend along the length of a lot.



Control turning movements, or require infrastructure improvements, such as left turn lanes,
deceleration lands or traffic barriers (as may currently be required by the board of adjustment if
the LOS drops below C).

 Access Spacing. The current bylaw includes a requirement that driveway accesses (curb cuts) be
located at least 100 feet from any intersecting public right-of-way on the same side of the street,
except for curb cuts serving single and two-family dwellings (3-3.2).
While setting a minimum standard, this section does not address access spacing requirements for
adjoining lots, for exempted dwelling units, nor for access locations in relation to accesses on the
opposite side of the street. As such it is not consistent with generally accepted access spacing and
corner clearance recommendations for unsignalized intersections (including driveways) that vary
based on a road’s posted or design speed and associated stopping distances. For example, the
minimum recommended spacing distance for a speed limit of 25 mph is 115 feet. Wider driveway
spacing is recommended along highways such as US Route 4 with higher design and posted speeds,
and driveways that serve higher volumes of traffic − which should be treated the same as public
roads. There are also separate spacing standards for highway intersections that are, or may become,
signalized (¼ mile urban, ½ mile rural) on collectors and arterials such as US Route 4.



This section should be updated to incorporate recommended corner sight distance, access
spacing and corner clearance standards (as noted above, for 3-1.6), and to include some
flexibility in their application by the planning commission or board of adjustment, based on site
limitations, development patterns, etc.

 Access design. Except for parking area access (as noted below), access and driveway design and
construction standards are not specified in the regulations. At minimum this section should
incorporate, or include by reference, applicable town and state design and construction standards −
for example:






Hartford Town Highway Ordinance access (curb cut) and construction standards
VAOT Access Management Program Guidelines −Design Standards and Specifications (as used
by the Agency to review state highway access permit applications)
VAOT B-71 Standards for Residential and Commercial Drives
VAOT A-76 Standards for Town and Development Roads
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 Parking Areas. The current regulations under Section 3-3 include fairly extensive parking
requirements that regulate the minimum size and number of parking spaces, and the location and
design of parking lots (e.g., related access, dimensional and circulation standards), to be applied by
the planning commission under site plan review. The commission, under this section, can require the
submission of a traffic study, prepared at the applicant’s expense (under 3-3.3.9 (F)), and also can
require, as a condition of approval, improvements to the street network and public sidewalks that
provide access to the parking area (under 3-3.3.7(F)).
The current regulations specify that, wherever feasible, off-street parking must be located on the
same lot as the principal use (3-3.3.3.1), and that the planning commission can require that parking
areas be located behind the front building line (3-3.3.8) − which could allow for cross connections,
though these are not required under this section. There are also provisions for shared parking for
nonresidential or mixed uses (3-3.3.9). At present, the regulations require internal circulation roads
only for parking lots with 100 or more parking spaces. The planning commission, however, may
consider and impose conditions for “auxiliary roadways connecting with adjacent properties where
appropriate” for development subject to site plan review (under Section 4-1.3.1).



It is recommended, to minimize direct access to state and town highways, and to promote greater
vehicular (and pedestrian) connectivity between adjoining parcels and uses, that specific
requirements for joint access and cross connections (auxiliary service or access roads), and
associated easement, deed and recording requirements, be included under this section for
application under site plan and/or conditional use review. This could include a requirement that
new parking areas be located to the side or rear of principal buildings − especially along arterials
and collectors − to allow for the incorporation of shared access and cross connections in site
design.

 Transit/Pedestrian/Bicycle Access. This section includes requirements for off-street loading
facilities (under 3-3.4.1.) but not for public transit, pedestrian or bicycle access or facilities, which
are, however, identified as considerations (without supporting design criteria) under site plan review
(4-1.3). It is recommended that the regulations here (as applied to all development), or under site
plan review, include specific requirements, and associated design standards for:



Incorporating existing and planned facilities, and dedications of land or easements, in site (and
subdivision) design − e.g., as identified from the adopted town plan, capital or transportation
improvement programs, associated studies, or an official map.



Requiring transit facilities (e.g., turnouts, shelters) for destination development along existing
and planned transit routes.

ARTICLE IV.
Section 4-1

SPECIAL PROVISIONS
Site Development Plan Approval

Site plan review, as enabled under state law, is
typically used to evaluate and regulate internal site
layout and design, including site access and
circulation, parking, landscaping and screening.
These considerations are reflected in adopted site
development approval standards under Section 4-1.
Planning commission jurisdiction for the review of
vehicle and pedestrian access to the site (from the
road or adjoining properties) often overlaps with
board of adjustment jurisdiction for evaluating the
impacts of a project on traffic and highways in the
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Single and Two-Family Dwellings
Single and two-family dwellings are specifically
exempted from site plan review under the zoning
bylaw, as required by statute. For access management purposes, standards for these uses must be
applied when lots are subdivided (under subdivision
regulations), or administratively by the zoning
administrator (under Article 3), or through a much more
extensive conditional use review process. For
example, within a US4 Corridor Management Overlay
District all uses, including single and two family
dwellings, could be classified as conditional uses, but
given the other ordinances, and conditional use
standards, would apply this could be considered overly
restrictive.

vicinity, so it’s important that consistent application requirements and review criteria are applied under
each review process.

 Application Requirements. Site development plan application requirements (under 4-1.2) are more
extensive than conditional use application requirements. Submitted site development plans must
show lot size and location, access road(s), internal streets, driveways and walks, utility easements
and rights-of-way, parking and loading areas, and other site features that may be considered and
regulated by the commission. The planning commission can also require estimates of daily and peak
hour traffic generation and/or a traffic impact study, a plan for emergency vehicle access, and
timetables for the completion of improvements for phased developments. As noted earlier, for
purposes of access management, application requirements should be consistent with similar
conditional use application requirements, and at minimum include associated information regarding:







Lot lines, lot dimensions and required setback distances for the lot to be developed, and for
adjacent and facing lots.
The locations of existing and proposed accesses, driveways, and parking areas for the lot to
be developed (as now required) and for adjoining and facing lots − including joint accesses
and cross connections with adjoining lots and uses.
The locations of existing and planned pedestrian walkways, recreation/bicycle paths and
transit routes in the vicinity of the project.
Traffic data (counts, turning movements, trip generation, etc.) as currently required, and
existing and anticipated levels of service for adjacent roads and intersections serving the
project.
Design specifications for proposed accesses and driveways.
Proposed dedications and improvements (rights-of-way, infrastructure, traffic control, etc.) to
serve the project.

 Review Standards. Site development standards identify a number of considerations intended to
“maximize safety of traffic circulations between the site and street network and integration with the
overall traffic pattern” (under 4-1.3.2) − which overlap with similar considerations identified under
conditional use review − e.g., auxiliary roads, the number, location and width of access points,
acceleration and deceleration lanes on adjacent streets, and sight distances.
Considerations are also listed to determine the “adequacy of on-site circulation, parking and loading
facilities, to include traffic movement patterns, drive and aisle widths, the location and design of
parking areas and emergency vehicle access; and for the “provision for safety and convenience of
pedestrians, bicyclists, and handicapped persons (under 4-1.3.4). These considerations provide the
framework for a comprehensive review of site plans, but include few specific standards of review −
including any reference to related standards under Article 3 pertaining to access and parking.
As recommended for conditional use review, at minimum this section should be updated to reference
the following, as needed to support associated conditions of site plan approval:







consultations with town and state highway officials (per application referrals),
prior conditions of approval for roads, accesses, etc. (e.g., subdivision, conditional use),
applicable highway and access design and management standards (e.g., as consolidated under
Article 3),
the town’s adopted municipal plan (transportation section, appended studies), capital
improvement plan, or official map, with regard to planned facilities, levels of service and
needed improvements, and
applicable highway engineering studies or designs, for projects under development, and
criteria and standards for transit facilities.

Page 8

 Determinations/Conditions. Section 4-1.3 also states that the planning commission can impose
conditions with regard to any of the listed considerations under that section, which could be further
clarified and expanded upon to allow the commission to:


Incorporate recommended conditions of approval as proposed by the state (for US 4 and other
state highways) or the town highway superintendent (for town highways) based on comments
received from application referrals.



Require the dedication of land or easements within the project area as needed to
accommodate planned rights-of-way, facilities or transportation infrastructure improvements.



Require the installation improvements or retrofits identified in the town’s municipal or capital
improvement plans and related studies, as needed to accommodate the project, in proportion
to its impacts (currently this is required only if the level of service drops below a Level C).



Require the phasing of development in relation to available and planned highway
infrastructure capacity, as supported by the town’s adopted municipal and capital plans (or
the state transportation improvement program).

 Changes in Use. Changes that involve curb cuts, internal or external circulation patterns and
pedestrian circulation require site plan review by the planning commission under Section 4-1.1. This
should also include changes in trip generation rates, as also recommended for conditional use review
under Section 2-5.4.
4-3

Planned Development

Planned unit development provisions, as enabled under 24 VSA Chapter 117 (§
), allow the planning
commission, in association with the review of major subdivisions (or conditional uses) to modify
applicable zoning regulations in order to encourage (or require) clustering, a transfer or increase in
allowed densities of development, and other more creative or efficient patterns of development, for
purposes specified in the regulations. Planned development can be especially useful for corridor
preservation and access management, by encouraging or requiring:


Clustered (nodal) site and subdivision development, served by an internal circulation network
that limits direct access onto a town or state highway,



Transfers or increases in density that support the dedication of rights-of-ways, easements or
infrastructure improvements on portions of the site, and.



Master planning, especially for phased development.

Hartford’s bylaw provisions for planned development are allowed, but not required, for major
subdivisions in all zoning districts, and specify that approval for a planned development may be granted
with the approval of a subdivision plat (under separately adopted subdivision regulations). It can
therefore be assumed, if not stated, that subdivision standards also apply. At present, the primary intent of
planned development is to encourage the efficient use of land, and preserve the natural and scenic
qualities of open land in town. To this end, density transfers and residential density increases are allowed,
as determined by the commission, for innovative design, and there is a minimum 50% open space
requirement.

 Corridor Preservation Standards. To support highway corridor preservation and access
management, it is recommended that this section be expanded to:


Incorporate related objectives in the stated purposes for planned development.
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Allow planned development modifications or other dimensional waivers for mixed use
development where no subdivision of land is proposed (subject to conditional use review), to
support nodal, clustered development.
Reference applicable corridor preservation and access management guidelines as defined
elsewhere in the regulations (e.g., as for site plan and conditional use review) − and as
incorporated under the town’s subdivision regulations.

 Mandatory Planned Developments. Consider mandating planned unit development requirements
for all major subdivisions within a US Route 4 Corridor Management Overlay District and the
Quechee Interstate Interchange District to allow for transfers of density, and to require an a
integrated, clustered (nodal) pattern of development along the highway to be served by an internal
circulation network that limits direct access to the state highway. This would further stated district
objectives for well-planned, coordinated development in this district.
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HARTFORD SUBDIVISION REGULATIONS (9/1/87)
ARTICLE I. TITLE & PURPOSE
Section 5-1-2

Statement of Purpose

 Broad Considerations. This section requires that planning commission approvals be based on
“broad considerations” − i.e., regulatory objectives that may (or may not) be referenced in more
specified findings and determinations. These include conformance with the municipal plan and
zoning regulations, standards of subdivision design (e.g., for pedestrian and vehicular traffic),
provisions for facilities that complement the intended use (e.g., parking areas), the provision of
adequate utilities and services, provisions for planned development (statutory reference) and the
clustering of lots, and “awareness of the municipality’s capital investment in community facilities
such as …roads….”


These broad objectives should be updated to reference state planning goals (as now required by
statute), including related transportation system goals; and to more specifically identify related
objectives for highway corridor preservation (for town and state highways) and access
management.



It may be appropriate to incorporate some of these objectives − i.e., conformance with the
municipal plan (as now defined in 24 V.S.A. Chapter 117), etc. under Section 5-4-1 (Planning
Standards) for more specific application (findings, determinations) in subdivision review.

ARTICLE II. DEFINITIONS
Section 5-2-1

Definitions

 The definition of “subdivision” included in this section predates but is generally consistent with
statutory definitions under Chapter 117 − though the boundary adjustment exemption for “small
parcels (< 1 acre) between adjoining property owners included under this definition may be
questionable (in relation to state interpretations of the requirement to hold a public hearing prior to
filing any plat). Statutory and zoning definitions are also incorporated by reference under Section 52-2. It should be noted, however, that statutory (not local) definitions control, if more restrictive
than those included in the regulations.
This section also includes local definitions for “major
subdivisions” (5 or more lots, or that require new street or
municipal facility extensions), “minor” subdivisions (up to 4
lots, with frontage on or access to a public street), and
“resubdivisions” which include any changes affecting streets,
reserved lands or lot lines (as previously approved by the
planning commission).

Note: The Hartford Town Plan
specifically recommends
changing the definition of “minor
subdivision” to include lot splits
in rural areas, which would also
allow for the review of existing
and proposed accesses to these
parcels.

This section also includes “Transportation Network” (functional class) definitions for interstates,
minor arterials, major collectors, minor collectors, and local collectors, but these are not further
referenced in the regulations under related standards. It does not provide definitions for, or
otherwise differentiate public streets from private streets or driveways.
Recommendations:


Separately define and elsewhere clarify the review process for lot splits (as recommended in the
town plan) and boundary adjustments between lots (of any size) − e.g., for administrative
review, to prohibit the creation of nonconforming lots, etc. − and to make sure that boundary
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adjustments address access locations (existing or proposed) in conformance with adopted
frontage and access management requirements.


Clarify, under the definition of “major subdivision” that planned developments are also
considered and are to be reviewed as major subdivisions, as specified elsewhere in the
regulations, and under the zoning bylaw.



Depict on adopted town plan transportation maps those functional classes currently defined in
the subdivision regulations, for application under related highway corridor preservation and
access management standards. Also include these definitions in the zoning bylaw for similar
purposes.



Include definitions for “road” (public and private), “driveway” and “access” (curb cut) as may be
referenced under the regulations for purposes of meeting lot frontage (width), road and access
requirements under applicable standards.



Include additional definitions for common access management terms as appropriate, in
association with proposed standards.



Ensure that definitions included under the subdivision regulations are consistent with those
included under the zoning bylaw.

ARTICLE III. PROCEDURE FOR THE REVIEW OF SUBDIVISION APPLICATIONS
Sections 5-3-1 − 5-3-4 Review and Approval
The need for coordinated review…

 Review Procedures. These sections

Under state law (19 V.S.A §1111) state highway access

outline procedures for the submission and
permits must conform to local plans, development
regulations and approvals; however, in order to comply
review of pre-application sketch plans
with state standards, the agency can, as a condition of
(under 5-3-1), for minor subdivisions (5-3subdivision highway access approval:
2), and for major subdivisions (and planned
unit developments) − including preliminary
 Limit access to proposed lots in the subdivision to the
access in existence at the time of subdivision − no
(5-3-3) and final (5-4-4) subdivision plats.
additional access rights accrue with the subdivision of
Warned public hearings are required for all
land along a state highway.
but sketch plan review. Referenced
 Require the elimination, retrofit or relocation of
sections outline the timing and sequence of
access points, the installation of frontage or
development roads and other access and highway
subdivision review, but not other applicable
improvements necessitated by the proposed project.
review processes. Section 5-3-1.1 (General
 Reconfigure the subdivision (number and location of
Provisions) does state that the subdivider
lots to meet applicable state standards.
must apply for all municipal and state
permits required by the proposed
Given overlapping jurisdiction for the subdivision of land
along state highways, it is especially important to
development, including but not limited to
coordinate state and local review of development along
zoning permits, highway access permits,
the highway corridor through an application referral or
and Act 250 permits. There are no
some other notification process.
specified application referral requirements
to other local or state officials here, or
under Article V (Required Submissions). Recommendations:



Add application referral requirements for the review of highway and access design by the town
highway superintendent for subdivisions fronting on or accessing town highways, or that include
private access/development roads, and to the Vermont Agency of Transportation for
subdivisions fronting on or accessing state highways, or within 500 feet of an interchange ramp.
Note: this should also include referrals for the review of impacts to other community facilities as
referenced in the regulations, and to the state for development within designated flood hazard
areas. Per a similar recommendation regarding applications under zoning, no approval would be
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issued until written comments are received or 30 days have elapsed from the date of referral.
Associated recommendations could then be incorporated in relevant findings and determinations
under applicable subdivision standards.



Clarify when the subdivider should expect to apply for other permits (e.g., at the beginning of
the process, following preliminary approval, prior to or following final subdivision approval).
Some state approvals (e.g., highway access, Act 250) require project conformance with local
plans and bylaws − and require the applicant to indicate whether local approvals have been
obtained.



Clarify the effect and application of subdivision approvals (e.g., required conditions of approval)
under subsequent local review processes − i.e., for administrative, site plan and conditional use
review under the zoning bylaw − to include required highway infrastructure and access
improvements.



To expedite the local review process, as now required under Chapter 117 where feasible (§4462),
provisions also could be added to allow for concurrent site plan and/or conditional use approval
in association with final subdivision plat approval (especially for planned development), now
that the statutory requirements for each are the same (for public hearings, warnings, and the
issuance of decisions) − though this is more easily accomplished when only one review board is
involved.

Section 5-3-6

Required Improvements

 Required Improvements List. This section of Article 3 lists those improvements that must be
provided for all subdivisions unless waived by the planning commission as not requisite in the
interest of public health, safety and welfare under applicable review standards. Note that Chapter
117 also enables such waivers if the improvements “are inappropriate because of the inadequacy or
lack of connecting facilities adjacent to or in proximity to the subdivision” (§4418). Listed
improvements include, but are not limited to: streets, sidewalks, street signs … and “other capital
improvements as required by the commission” − though there are no standards (under this section)
for such facilities. Recommendation:



Expand the list of required improvements to specify other capital improvements as identified an
adopted plan, capital or transportation improvement program, an official map or related studies
and designs − to also generally reference other planned improvements, including those
associated with highway corridor preservation and access management (e.g., off-site road
improvements, dedicated rights-of-way, etc.).



Clarify here that all required improvements, unless waived, must be shown on preliminary and
final subdivision plats (as required under Article 5).

 Certifications and Assurances. This section also includes fairly detailed standards for design
certification, bonding, installation, inspection, and the dedication and acceptance of locally required
improvements, including road improvements, not but not for affected state facilities, including state
highways. Recommendations:



Design certifications by other municipal officials (e.g., the town highway superintendent) as
referenced elsewhere in the regulations, could be done through the application referral process
suggested above, rather than through separate certification submission requirements.



Similar certification or acknowledgement from the state regarding the design of improvements
involving or affecting state facilities (e.g., state highways) also could be required in association
with state application (and design modification) referral requirements.
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ARTICLE IV. GENERAL REQUIREMENTS AND DESIGN STANDARDS
Subdivision regulations are intended to regulate the pattern of development, and associated infrastructure
improvements. This article of the regulations includes all existing standards for the local review of
proposed subdivisions, including but not limited to current standards for lot and street layout, and street
design, as highlighted in more detail below. Any new standards proposed for highway corridor
preservation, access management, or associated infrastructure improvements should be incorporated
under this article where appropriate.
Section 5-4-1

Planning Standards

 Lot Layout. Lot layouts (under 5-4-1.4) must conform to zoning requirements currently in effect
(e.g., for size, depth, width). This section also notes that corner lots should have extra width to
permit setbacks from each street, and that lot lines should generally intersect straight streets at right
angles. Recommendations:



Review comments and recommendations for related zoning updates pertaining to lots −
particularly for defining lot frontage requirements separately from lot width requirements, and in
relation to access spacing standards, for purposes of access management.



Specifically prohibit the creation of flag and through (double frontage) lots in all new
subdivisions (including simple subdivisions or lot splits), unless required due to site constraints.
Note: Flag lots are typically discouraged under access management ordinances, however flag
lots that meet frontage requirements may be okay, as long as access spacing distances along the
town or state highway are maintained, and any further subdivisions of the rear portion of the lot
are required to share the same access. To maintain access spacing distances, frontage
requirements should not be waived to allow for flag lots that do not meet frontage requirements.



Clarify that additional access rights do not accrue with the subdivision of land along a town or
state highway (here, or under Section 5-4-2), in accordance with adopted town and state access
management standards.



Encourage (or require) lot clustering in association with planned development (as now provided
for energy conservation under 5-4-1.2) to promote nodal development along arterials and
collector roads.



Require that lot layout maximize internal circulation between and access to newly subdivided
lots (e.g., through shared access, development roads) to limit direct access onto town and state
highways.



Allow the planning commission to waive district lot width/frontage requirements for minor
subdivisions to be served by a shared driveway, or require the installation of development roads
that establish alternative frontage off the public highway − particularly for subdivisions along
arterials and collectors (as defined in the regulations).

 Reserve Strips. Prohibiting the creation of reserve strips (under 5-4-1.3) to control access to any
part of a subdivision or to any other parcel from a public street is common to protect individual
access rights, but may also have the effect of prohibiting a useful tool (the dedication of access
rights) to limit direct access onto town and state highways, when other reasonable access to
individual lots is provided.


Restate this section to allow the planning commission to require the dedication of a reserve strip
or access rights to the town or state, for lots fronting on public streets (town and state highways)
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that have reasonable, alternative means of access − e.g., for double frontage lots or lots served by
shared driveway or development roads.

Section 5-4-2

Streets

This section includes several qualitative standards that apply to subdivision streets, as discussed below,
but few specific (quantitative) design, construction or access management standards. This section does
incorporate, by reference, town highway ordinance standards, (under 5-4-2.5) to apply to all new streets,
and presumably to any needed improvements to existing town highways, though this is not specified.
Approvals from the town highway superintendent are also specified for certain types of improvements
(e.g., dead end streets, curbs and sidewalks). There are no specific access management standards, or
reference to applicable state standards for subdivisions accessing or fronting on state highways. There are
also no specific standards or provisions for requiring highway infrastructure improvements, within or in
the vicinity of a proposed subdivision, as needed to safely accommodate anticipated development. As
such, it is generally recommended that this section be updated to:


Reference application referrals and reviews by the town highway superintendent, other town
officials (manager, emergency services) and/or the state, as recommended under related
application referral requirements.



Reference, and incorporate minimum town or
state design and construction standards for
roads, intersections, driveways, and access
points − e.g., under an expanded subsection 5-42.5 that currently requires conformance with the
town highway ordinance. It is also
recommended that the town highway ordinance
be reviewed and updated as appropriate to
reference or incorporate applicable state
highway construction and access management
standards (as recommended in the town plan).

Useful state design and construction
standards:






State Construction Drawings (e.g., A-76
Standard for Town and Development
Roads, B-71 Standard for Residential and
Commercial Drives.
Vermont Access Management Program
Guidelines (revised 2005.)
Vermont State Standards for the Design of
Transportation Construction,
Reconstruction and Rehabilitation on
Freeways, Roads and Streets (July 1997).



Include an expanded subsection for access management on town and state highways (including
sections 5-4-2.3 and 5-4-2.7) that incorporates or references applicable state access management
standards by functional class, traffic volumes, etc. (i.e., Vermont Agency of Transportation
Access Management Program Guidelines), and restricts direct subdivision access onto town and
state highways.



Include a new section that addresses traffic impacts and required public (town, state) highway
infrastructure improvements within and in the vicinity of the proposed subdivision (e.g., as now
required for utility, water supply and wastewater extensions, parks, and schools) − based on a
traffic impact analyses and/or as identified in an
Official Map Requirements
adopted municipal plan, capital and transportation
Official maps can be a useful regulatory
improvement programs, and related project
tool for acquiring road rights-of-way in
design and engineering studies − to be paid for by
support of a planned road network. State
the subdivider.
law (24 V.S.A. §4421) allows municipalities

 Street Layout. This subsection (5-4-2.1) currently
includes several requirements that are fundamental to
highway corridor preservation and access management − including “connectivity requirements” for the
continuation or extension of principal streets to
adjoining subdivisions (cross connections), the
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to require the dedication of planned rightsof-way shown on an adopted official map,
as currently specified in the regulations. If
this is not done, the planning commission
can deny the project − but the town must
then, within 120 days, institute proceedings
to acquire the right-of-way, or otherwise
reconsider the application without the
dedication requirement. If an official map is
adopted by the town, the bylaws should be
updated to reflect related statutory review
procedures and requirements.

dedication of planned streets as shown on an adopted official map as a condition of plat approval,
and the dedication of land reserved for planned street realignments, to be shown on the final plat.
Recommendations:
 Include more specific requirements for street (and lot) layout in relation to the transportation
network hierarchy (functional classes) as defined − in particular for the location and spacing of
street connections (intersections) on town and state highways.



Include or reference applicable requirements above for lot layout − i.e., to maximize internal
circulation within the subdivision and limit direct access to town and state highways (to joint
accesses and collector roads).



Restrict the number of allowed accesses (road intersections) on town and state highways in
relation to site constraints, the size of the subdivision (number of lots), the need for additional
emergency vehicle access, and recommended access spacing requirements for both unsignalized
and signalized intersections, and reference applicable access management and construction
guidelines.

 Topography. This subsection (5-4-2.2) requires that streets logically be related to site topography to
produce useable lots, reasonable grades and safe intersections, in relation to proposed uses. It does
not include any specific standards.



As recommended above, this provision could be included under an expanded subsection 5-4-2.5
that incorporates related road, driveway and access design and constructions standards −
including acceptable finished grades and related stormwater management requirements.

 Access. This subsection (5-4-2.3) requires only that year-round emergency vehicle access be
provided for fire, ambulance and police vehicles, to within 100 feet of the principal entrance to all
types of development except single and two-family dwellings.



This section does not address or incorporate access design or management standards, which
could be address under an expanded section that consolicated related design and construction
standards, and/or a new access management section that references or incorporates applicable
town and state access management standards − including emergency vehicle access design
specifications provided by the fire, ambulance and police departments, who are also typically
called on to review subdivision applications.

 Dead-End Streets and Turnarounds. This section allows for, but sets length limits on dead-end
streets (including cul-de-sacs).



Dead end streets are not specifically discouraged or allowed only to accommodate site
constraints − as such this section may conflict with existing road connectivity requirements as
noted above, and as generally recommended for highway corridor preservation and access
management (and integrated site circulation).

 Access Roads. This subsection (5-4-2.7) allows the planning commission to require that private
roads providing access to a subdivision meet municipal highway construction standards, and
references the town highway ordinance. This is consistent with a separate requirement that all streets
conform to the town highway ordinance, but it is not clear whether this also applies to other internal
subdivision roads. It also does not reference applicable state highway access management and
construction standards for access to state highways.



As noted above, minimum design, construction and access management standards should apply
to all new roads − public or private − though such standards often vary based on functional class,
traffic volumes, posted and design speeded, and the type of development. These could be
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incorporated or adopted by reference under expanded sections that address construction and
design and/or access management.

 Curbs and Sidewalks. This subsection under streets (as pertaining to pedestrian infrastructure
within the highway right-of-way) allows the Commission to require the installation of curbs and
sidewalks based on the density of residential development. Sidewalks and curbing must conform to
specifications provided and approved by the town highway superintendent, but no specific standards
are referenced.



This section should be updated (and possibly moved to Section 5-4-3 below) to include or
reference minimum design and construction standards for curbing, sidewalks, crosswalks, and
other internal and connecting pathways (e.g., as required under site plan review), for requiring
such facilities (or easements) identified in adopted plans (e.g., a municipal, highway corridor or
sidewalk plan) improvement programs and, for access management purposes, in relation to
traffic circulation patterns, traffic, volumes, etc. associated with the subdivision.

Section 5-4-3

Pedestrian/Bicycle Access

 This section simply allows the commission to require rights-of-way for pedestrian or bicycle travel
and access to facilitate pedestrian circulation within a subdivision and to provide access to public
property. It does not include or reference any applicable standards or guidelines.



As noted above for sidewalks, this section should be updated to include or reference minimum
design and construction standards for pedestrian, bicycle and other paths, including access and
connection requirements − at least for the incorporation of planned facilities identified in
adopted plans (e.g., a municipal, highway corridor or sidewalk plan) improvement programs.

ARTICLE V. REQUIRED SUBMISSIONS

 Submission Requirements. This article includes submission requirements for sketch plans (5-5-1)
and minor and major subdivision plats (5-5-2, 5-5-3). For subdivision plats these generally include
surveys of tract boundaries and lots, and presumably existing and proposed road rights-of-way and
access points, though these are not specified. Preliminary plats must also include typical crosssections and grades for proposed roadways and sidewalks, preliminary designs for bridges and
culverts, and land proposed for dedication for common or public use, and the locations of required
improvements (as noted above) − to include streets, sidewalks and other capital improvements as
required by the planning commission. There are no requirements for the submission of supporting
studies or analyses, such as traffic impact analysis. Recommendations:



As noted above, expand the list of required improvements to specify other capital improvements
as identified an adopted plan, capital or transportation improvement program, an official map or
related studies and designs − as needed to also reference other planned improvements, including
those associated with highway corridor preservation and access management (e.g., off-site road
improvements, dedicated rights-of-way, etc.).



Require the submission of traffic data and, for larger subdivisions, traffic impact analyses for use
in evaluating traffic impacts to highway corridors and planned transportation infrastructure in the
vicinity of the subdivision − especially in relation to known deficiencies and planned levels of
service. This information can also be used to support required dedications and transportation
infrastructure improvements needed to accommodate the subdivision, to be paid for by the
subdivider, as noted above.
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