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EXECUTIVE SUMMARY 
 
The US 2 and Main Street Intersection in Plainfield, Vermont has been perceived as a 
problem area by local residents, as well as commuters that pass through the 
intersection.  Poor sight lines, sharp curves, narrow lanes, steep grades and lack of 
pedestrian facilities are examples of the factors that contribute to difficulties at this 
Intersection.   
 
The Central Vermont Regional Planning Commission (CVRPC), working with the Town 
of Plainfield and the Vermont Agency of Transportation (VTrans), has commissioned 
this Scoping Study to identify and evaluate alternatives to address these concerns. The 
alternatives have been developed with the goal of addressing the following issues: 
 

• Improve sight lines at the intersection 
• Remove hazards from intersection 
• Reduce grades at the Main Street approach 
• Reduce vehicle speeds with traffic calming measures 
• Provide safe access to adjoining parcels/businesses 
• Provide safe bicycle and pedestrian access through the intersection 
• Create an attractive, but functional, low maintenance streetscape  

 
Alternatives to address these goals were formulated with input from local officials, 
residents, and VTrans.  A total of thirteen alternatives were identified and investigated.  
Alternatives were evaluated considering: 
 

• Results of traffic analyses 
• Feasibility 
• Cost 
• Ability to meet the purpose and need 
• Input from project participants 

 
DuBois & King, Inc. (D&K) presents the recommended alternative as creating a “T” 
intersection, adding a traffic signal, and minor lowering of the profile of US 2 (later 
referred to as Alternative 11). 
 
This study was conducted in accordance with VTrans procedures for scoping studies.  
This process included public and agency participation in the development of 
alternatives.  This participation was helpful for identification of project issues and 
concerns, for identification of alternatives, and building a general consensus for the 
preferred alternative.    
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SECTION 1 – INTRODUCTION 
 
A. Background 
 
The concept of providing improvements to the US 2 and Main Street Intersection has 
been considered for some time.  In 1999, the CVRPC completed a US Route 2 Corridor 
Design for several intersections, including the US 2 and Main Street Intersection.  At 
that time, no detailed engineering evaluation was performed to determine the feasibility 
of improvement options.   
 
To move forward with development of alternatives at this intersection that address 
existing issues, CVRPC has undertaken a Scoping Study to identify and evaluate 
alternatives to improve conditions within the project area with the objective of identifying 
a recommended alternative.  This study expands on the concept previously developed 
in the 1999 Study.  Therefore, this project conforms to local and regional plans for the 
Village of Plainfield.  The project area includes the US 2 and Main Street Intersection, 
as illustrated in Figure 1.   
 
B. The Scoping Process 
 
This Scoping Study and the process used to identify and evaluate alternatives have 
been based on procedures developed by the VTrans scoping process.  The purpose of 
this process is to: 
 

• Identify the transportation problem. 
• Define the purpose and need for solving the problem. 
• Develop alternatives that address the problem, and avoid or minimize 

impacts to social, economic, natural, and/or cultural resources 
 
Ideally, an alternative is developed that has no adverse impacts, and enjoys broad 
support by the public, as well as local, regional and State officials. 
 
The first step of this project included a project kick-off meeting and site visit on June 28, 
2004.  A memorandum summarizing the kick-off meeting is included in Appendix A.  At 
this time, elements and known issues of the project were discussed.  Representatives 
from VTrans, CVRPC, and the Plainfield Selectboard were present.   
 
The next step of this project was a Local Concerns Meeting, which was a publicly 
notified meeting held at the Plainfield Municipal Building.  The public was invited to 
listen to a description of existing conditions and how the intersection functions on a daily 
basis.  The objective at the end of this meeting was to ascertain public perception of 
deficiencies within the project area.   
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Working with the CVRPC, D&K prepared a Purpose and Need Statement.  This 
statement defines and summarizes the project problems, the purpose for addressing 
them, and why improvements are needed.  The statement serves as justification for the 
expenditure of public funds for the project.  
 
Following the Local Concerns Meeting and preparation of the Purpose and Need 
Statement, an initial list of feasible alternatives was prepared.  Elements of these 
alternatives were determined, including costs, performance, impacts to resources, and 
engineering and permitting issues.  This information was summarized in an Evaluation 
Matrix that serves as a summary to compare and contrast each alternative.  This 
information was presented to the local Transportation Advisory Committee (TAC) and a 
decision was made whether to add or remove any alternatives from the list. 
 
The alternatives were then presented to the public at an Alternatives Presentation 
Meeting.  The purpose of this meeting was to present the alternatives, solicit input on 
them or other alternatives, and understand and document any concerns. The objective 
at the end of this meeting was to have formed a consensus in support of a single, 
preferred alternative. 
 
Once the alternatives were identified, presented, and discussed, this Initial Scoping 
Report was developed.  This Report summarizes the results of the evaluation performed 
to date.  This report is to be reviewed by members of the CVRPC, Town, and VTrans.  
Any comments made or concerns raised will be addressed, and a Final Scoping Report 
will be prepared.  The purpose of the Final Scoping Report is to form the basis of design 
for an alternative solution that: 
 

• Addresses the identified problems. 
• Avoids or minimizes impacts to the public and environment. 
• Was developed through a comprehensive public participation process. 

 
SECTION 2 – PURPOSE AND NEED STATEMENT 
 
A Purpose and Need Statement was prepared to define existing problems and the need 
to address them.  The Purpose and Need Statement was prepared and distributed to 
the project team for review.  The Final Purpose and Need Statement is as follows: 
 

Introduction 
 
The Plainfield Village U.S. 2 / Main Street Intersection Transportation 
Study is being developed by the Central Vermont Regional Planning 
Commission (CVRPC), with input from VTrans, the Town of Plainfield, and 
the public. The Study is to evaluate alternatives to improve safety and 
pedestrian mobility at the U.S. 2 / Main Street Intersection. The Study 
Area includes the intersection and the roadway approaches for several 
hundred feet in each direction.  The CVRPC has retained DuBois & King, 
Inc. (D&K) to assist in the development of this Study. 
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The focus of this Study is the evaluation of alternatives that directly 
improve the safety and pedestrian movements at the intersection.  Traffic 
volumes are generally heavy because U.S. 2 is a principal arterial 
roadway that connects I-89 to I-91. It is part of the National Highway 
System, and has the additional classification of Truck Network.  The 
intersection is located in the Village of Plainfield, where there is significant 
pedestrian traffic.  High volumes, combined with the existing geometrics of 
the intersection, cause this intersection to be dangerous. 
 
The geometry of the intersection is a major contributor to the difficulty with 
turning movements.  The grade for Main Street vehicles making a left turn 
onto U.S. 2 is very steep.  The retaining wall in the island at the 
intersection limits the sight distance of drivers on Main Street to see 
oncoming U.S. 2 traffic.   
 
To the west of this intersection is the intersection of U.S. 2 and Harvey Hill 
Road.  Harvey Hill Road is very steep; therefore any grade changes to 
U.S. 2 in this vicinity will have to be looked at in regards to impacts to 
Harvey Hill Road as well.   
 
Purpose 
 
The purpose of this project is to determine a preferred alternative that will 
improve the safety of this intersection for motorists and pedestrians. 
 
Need 
 
The existing intersection is considered deficient because: 
 
• Sight distances are inadequate for vehicles turning onto Main 

Street from U.S. 2, for vehicles turning onto U.S. 2 from Main 
Street, and for vehicles turning onto U.S. 2 from Harvey Hill Road. 

 
• Existing U.S. 2 is not properly superelevated for the posted speed 

limit.  Town records indicate that running speeds along the corridor 
generally exceed the posted speed limit. 

 
• There are presently no crosswalks near the intersection to 

adequately accommodate pedestrian traffic. 
 
• The approach grades of Main Street and Harvey Hill Road exceed 

VTrans standards.  
 
• The cross-sectional width of U.S. 2 does not meet VTrans 

standards. 
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• The stairs in the middle of the intersection are not ADA compliant, 
and the retaining wall in the middle of the intersection is a 
potentially hazardous obstruction. 

 
• Traffic Calming is needed to encourage lower speeds through the 

intersection. 
 
SECTION 3 – EXISTING CONDITIONS 
 
US 2 is classified as a rural principal arterial within the Town of Plainfield and is a State 
Highway.  This route is part of the National Highway System and is classified as a Truck 
Network.  Vehicles along this segment include local and commuting traffic.  US 2 is a 
direct link between I-89 in Berlin / Montpelier and I-91 in St. Johnsbury.  The posted 
speed limit on US 2 within the project area is 30 mph.  
 
Main Street is a town highway that serves as the primary access for Plainfield residents 
living on the southern side of the Winooski River.  It is also the only access point to the 
Lower Village from US 2.  Main Street provides a commuter connection to adjacent 
communities such as Barre Town, Barre City, Orange, and other towns.  
 

Looking east along US 2 from west side of      Looking north along Main St. towards US 2. 
 Intersection.
 
The existing intersection is marked with a flashing yellow beacon for the US 2 
approaches and a flashing red beacon for Main Street.  Eastbound and westbound both 
have one approach lane.  Northbound comes to a “Y” at the intersection with US 2.  An 
island is located at the center of the intersection with a retaining wall to separate the 
grade differential between US 2 and Main Street.  Lanes at all approaches are 
approximately eleven-feet wide. 
 
The Plainfield Furniture Store is located on the north side of US 2, just to the north of 
the sidewalk.  To the south side of US 2, on the east side of the intersection, is the 
Plainfield Hardware Store.  There is no formal parking in front of the Hardware Store, 
but there are often vehicles parked along the island.  Although there are stairs on the  
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west side of the island, there are no crosswalks at the intersection.  Sidewalks are 
located along the north side of US 2 to the west of the furniture store and the south side 
of US 2 to the east of the intersection (currently paved over).   
 
The Harvey Hill Road Intersection is located less than one-hundred-feet to the west of 
the US 2 and Main Street Intersection.  Local residents consider this intersection to be 
dangerous due to very steep grades along Harvey Hill Road and limited sight distance 
along US 2 to the east.   
 
Because of the close proximity to the US 2 and Main Street Intersection, the Harvey Hill 
Road Intersection must be considered when developing alternatives for the US 2 and 
Main Street Intersection, especially when changes to existing grade are considered.  
For example, significantly lowering the elevation of US 2 at the intersection with Main 
Street will make conditions on Harvey Hill Road worse. 
 
Existing sight distance is a concern, due to the grades and geometrics of the 
intersection.  Currently, Main Street northbound left turn and Harvey Hill left turning 
vehicles do not have adequate sight distance using VTrans Standards and a 30 mph 
design speed.  If using a 35 mph design speed criteria, US 2 westbound left turn 
vehicles also do not have adequate sight distance.  The available and required stopping 
sight distances are as follows: 
 

Table 1: Available and Required Stopping Sight Distances 
 

Minimum Required  
Stopping Sight Distance Movement Existing 

Available 30 mph 35 mph 
US 2 Westbound Left Turns 63 m 
Main Street Northbound Left Turns 59 m* 
Main Street Northbound Right Turns 81 m* 
Harvey Hill Road 42 m* 

61 meters 69 meters 

* looking to the left 
 
SECTION 4 – TRAFFIC DATA AND ANALYSIS 
 
In order to compare alternatives and determine a preferred alternative, a number of 
factors were considered.  One such factor was traffic.  For this project, traffic volumes 
were investigated for several design years, including current (2004), 5-year (2009) and 
15-year (2019), in accordance with VTrans practice.  Traffic data was evaluated for the 
level of service (LOS) using methodology outlined in the 2000 Highway Capacity 
Manual.  In addition, turning lane warrants were investigated, and signal warrants were 
analyzed using procedures in the 2003 Manual on Uniform Traffic Control Devices 
(MUTCD).  Results of analyses are described later in this section. 
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In addition to traffic volumes, accident data was analyzed using VTrans methodology 
from the 1998-2002 High Crash Location Report.  Accident data was obtained through 
VTrans. 
 
The following paragraphs summarize the collection of traffic data, development of traffic 
volumes and traffic analysis.  For more details, data has been provided in Appendix B. 
 
A. Existing Traffic Volumes 
 
To determine existing traffic volumes, traffic turning movement counts conducted by 
VTrans were obtained and utilized.  These counts were performed in late June and 
early July, 2003 and covered the time period between 6:00 a.m. and 6:00 p.m.    
 
Daily and monthly factors were used to translate turning movements counts to design 
hour volumes (DHVs).  The DHVs represent the 30th highest hour throughout the year.  
Additional detail on the development of traffic volumes is provided in Appendix B.   

 
B. Future Traffic Volumes 

 
Future traffic volumes were determined by applying growth factors to the 2003 DHVs.  
These factors were taken from the VTrans growth factor charts for rural primary and 
secondary roadways.  A growth rate of 2% was used to project 2003 volumes to 2004.  
Growth from 2003 to 2009 and 2019 was determined to be 9% and 25%, respectively.  
Additional detail on development of future traffic volumes is provided in Appendix B.  
DHV, and average annual daily traffic (AADT) for this intersection, including all 
approaches, was estimated to be the following: 

 
Table 2: Traffic Volumes 

 
Year AADT* DHV 
2003 8,100 777 
2004 8,200 791 
2009 8,900 854 
2019 10,200 974 

             *AADT rounded to the nearest 100 
 

C. Level of Service (LOS) Evaluation 
 
The US 2 and Main Street Intersection was analyzed to determine the LOS for existing 
and future years for both unsignalized and signalized conditions.  Because many of the 
alternatives envision the intersection being reconfigured into a  “T” intersection, the 
analysis was performed for this configuration.  The LOS corresponding to vehicle delays 
is different for unsignalized intersections than for signalized intersections.  The following 
table describes LOS measurements for unsignalized and signalized intersections.   
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Table 3: Level of Service Descriptions and Measurements 
 

Vehicle Delay, seconds 
LOS Description 

Unsignalized Signalized 
A No / Very Little Delay < 10 < 10 
B Short Delays > 10 – 15 > 10 – 20 
C Average Delays > 15 – 25 > 20 – 35 
D Long Delays > 25 – 35 > 35 – 55 
E Very Long Delays > 35 – 50 > 55 – 80 
F Extreme Delays > 50 > 80 

 
Results of unsignalized and signalized analyses are presented in Table 4.  The all-way 
stop condition causes eastbound and westbound LOS to drop from A to B or C, 
depending on approach and year.  The signalized condition shows the best overall 
performance of the three options.  Results of the traffic analysis are provided in 
Appendix C. 
 

Table 4: Level of Service Results 
 

Analysis Type US 2 EB US 2 WB Main St. NB Overall 
 2004 2019 2004 2019 2004 2019 2004 2019 
Unsignalized 
(Main Street Stop) 

A 
(7.6) 

A 
(7.7) 

A 
(8.7) 

A 
(9.2) 

C 
(15.6)

C 
(21.4) * * 

Unsignalized  
(All-Way Stop) 

B 
(14.5) 

C 
(23.7)

B 
(11.0)

B 
(13.4)

A 
(9.8) 

B 
(11.2) 

B 
(12.7) 

C 
(18.6)

Signalized A 
(8.4) 

A 
(9.5) 

A 
(7.3) 

A 
(8.2) 

B 
(19.3)

C+ 
(20.9) 

A 
(9.8) 

B+ 
(10.9)

( ) = delay per vehicle, seconds 
*   = not given in output 
 
Changes in vehicle delay between 2004 and 2019 are not significant and show 
acceptable levels of service for both years.  Results for 2009 are not indicated above, 
but the LOS was found to be similar to those of 2004 and 2019.  Due to the high 
performance of the intersection, it was not necessary to determine turning lane warrants 
at the various approaches. 

 
D. Traffic Signal Warrant Analysis 
 
A signal warrant analysis was performed to determine whether a new traffic signal 
would meet warrants for installation at this intersection.  This analysis followed 
procedures given in the 2003 MUTCD.  In order for a signal to be warranted, one or 
more of the eight signals warrants must be met.  The following table lists all warrants 
analyzed: 
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Table 5: Traffic Signal Warrants Analyzed 
 

Warrant Description Warrant Met 
1. 

1a.  
1b.  

Eight Hour Vehicular Volume 
Minimum Vehicular Volume 
Interruption of Continuous Traffic 

 
Yes 
No 

2. Four-Hour Vehicular Volume Yes 
3. Peak Hour No 
4. Pedestrian Volume No 
5. School Crossing No 
6. Coordinated Signal System No 
7. Crash Experience No 
8. Roadway Network No 

 
The analyses were performed using 2004 traffic volumes.  It was determined that two 
warrants were met: (1) Warrant 1a: eight hour vehicular volume and (2) Warrant 2: four-
hour vehicular volume.  Because one or more Warrant is met, installation of a traffic 
signal would be acceptable to VTrans.  According to VTrans, Warrant 1 is a typical 
Warrant that is met for installation of a traffic signal.   
 
Analysis was not performed for years 2009 or 2019.  Since the analysis shows two 
Warrants are met for 2004, and traffic volumes increase over time, these two Warrants 
would likely be met for future years as well.  Signal warrant analyses are included in 
Appendix D. 
 
E. Crash Data 
 
Crash data was analyzed for the US 2 and Main Street Intersection.  Analysis indicates 
that this location is not considered a high crash location.  Only two accidents were 
located at this intersection between 1998-2002.  A minimum of five accidents per five-
year analysis period are needed for an intersection to be considered a high crash 
location.  As observed at the Local Concerns Meeting, the low number of crashes may 
be due to the fact that locals know how dangerous the intersection is and use extreme 
caution as they drive through it. 
 
SECTION 5 – ENVIRONMENTAL AND CULTURAL RESOURCES 
 
The following are findings in regards to environmental and cultural resources within the 
project area.  Resources within the project area are shown on Figure 2. 
 
A. Wetlands 
 
Wetland resources within the project were investigated using available GIS Wetlands 
Mapping (Vermont Significant Wetland Inventory and National Wetland Inventory).  No 
resources were listed in these inventories for the project area.  In addition, no wetlands 
were identified during site visits.   
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B. Flood Hazard Areas 
 
Floodplain information was obtained from the Vermont Center for Geographic 
Information (VCGI) database to identify 100-year flood hazard areas within the project 
area.  The originator of this data is the Federal Emergency Management Agency 
(FEMA).  Figure 2 illustrates where floodplains are located adjacent to the project area.   
 
C. Fish and Wildlife Habitats 
 
This project does not impact any fish or wildlife habitats.  The nearby Winooski River will 
not be affected by this project.  In addition, there are no known wildlife habitats within 
the project area per VCGI databases and site visits. 
 
D. Water Quality 
 
Based upon a review of the VCGI database, there are no wellhead protection areas 
within the project area. 
 
E. Threatened and Endangered Species 

 
Threatened and endangered species GIS data was obtained from VCGI.  This data 
layer is maintained by the Vermont Nongame and Natural Heritage Program of the Fish 
and Wildlife Department.  This data shows no threatened or endangered species within 
the project area. 
 
F. Agricultural Resources 
 
Prime agricultural soils data was obtained from VCGI to determine whether these soils 
exist within the project area.  As depicted on Figure 2, there are no prime agricultural 
soils within the project area.  
 
G. Parks and Recreation Lands 
 
According to database information obtained from VCGI, this project does not impact any 
lands owned and managed by the State of Vermont Department of Forests, Parks, and 
Recreation.  In addition, there are no Land and Water Conservation Fund Projects 
affected by this project. 
 
H. Hazardous Wastes 
 
The Vermont Active Hazardous Sites List (October 2004) lists no hazardous waste sites 
within the project limits.  In addition, VCGI GIS data shows no hazardous waste sites or 
locations of hazardous waste generating facilities in the project area. 
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I. Historic and Archaeological Resources 
 
A Historical Resources Review and a Pre-Phase I-A Assessment (archeological) was 
performed as part of a June 1996 Conceptual Alignment Analysis Report (CAA) 
prepared by Pinkham Engineering Associates, Inc.  The following is a summary of the 
findings from these reviews.  For complete historic and archeological reviews, see 
Appendix E.  This appendix also includes other information regarding the historic nature 
of the project area. 
  
Historic Resources Review 
 
The Historic Resources Review performed by Liz Pritchett Associates, contained 
in the CAA, illustrates the project area being within the Plainfield Village Historic 
District.  Specific areas of concern listed in this review include the following: 
 

• Town Hall and the “possibly historic” stonewall fronting the Town 
Hall. 

• The former Plainfield Hotel. 
• The bridge and all structures in the village center along Main Street. 
• Lawns, vegetation and fencing in shallow front yards. 

 
The historic review does not specifically indicate the Plainfield Hardware Store as an 
area of concern.  However, the Hardware Store building is listed as a historic structure 
as it is one of the original Village stores. 
 
The historic review recommended the Vermont State Historic Preservation Office 
(SHPO) review potential designs for transportation paths.  This would apply to projects 
other than paths as well, including any improvements to the US 2 and Main Street 
intersection.   
 
Pre-Phase I-A Archeological Assessment 
 
The CAA contains a Pre-Phase I-A Assessment conducted by Archaeology 
Consulting Team Inc., for Pinkham Engineering Associates, Inc.  Results of this 
assessment state “the potential for encountering Native American archaeological 
resources within the proposed Plainfield Bike and Pedestrian Path Project is very 
high”.  However, the project area for that study included a broader area than is 
part of the US 2 and Main Street Intersection Study.  The US 2 and Main Street 
project area encompasses only previously disturbed areas, and the need for 
further archeological investigations is not expected. 

 
SECTION 6 – IDENTIFIED ALTERNATIVES 
 
The following are the alternatives investigated for this project, with a summary of their 
benefits and negative impacts.  These alternatives were presented at the Alternatives  
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Presentation Meeting.  A summary of the impacts, costs, and ability to address the 
purpose and need for the project is included in the Evaluation Matrix prepared for the 
project.  The Matrix is included as Table 6, located in Section 8 of this Report.   
 
A. Alternative 1: No Build Alternative  
 
The No Build alternative was evaluated and used as a baseline against which other 
alternatives were measured.  There are no improvements from the existing conditions 
with this alternative.   
 
Benefits: 
 
There is no expense required for this alternative.  Since no construction required, no 
permits or environmental clearances are required. 
 
Negative Impacts: 
 
This alternative does not improve any of the deficiencies listed in the Purpose and Need 
Statement.   
 
B. Alternative 2: Lower Speed Limit to 25 mph 
 
Plainfield representatives expressed concern regarding excessive travel speeds along 
US 2 within the project area.  These concerns led to this alternative.  D&K has 
discussed this alternative with VTrans Traffic Division Representatives, but they were 
not in support of it.  They did not believe this would decrease vehicle speeds in this 
area, based on their experience with lowering speed limits in other areas throughout the 
State.   
 
The current posted speed limit on US 2 is 30 mph.  Previous speed studies show 
speeds nearby the project area to be approximately 35 mph.  Therefore, it is unlikely 
that a new speed study would show justification for lowering the speed limit as 
suggested.  Typically, posted speed limits cannot be lowered unless justified through a 
speed study that concludes actual running speeds are lower than the posted speed. 
 
Benefits: 
 
There are minimal expenses required for this alternative.  Since there is no construction 
required, no permits or environmental clearances are required. 
 
Negative Impacts: 
 
This alternative does not improve any of the deficiencies listed in the Purpose and Need 
Statement.   
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C. Alternative 3: Add Mirrors 
 
This alternative would entail adding mirrors at certain locations to improve the sight lines 
for vehicles entering US 2 from Main Street and Harvey Hill Road.  However, VTrans 
Traffic Division Representatives were not supportive of the alternative as mirrors are 
often damaged, become dirty, need adjustment, and are not a permanent solution. 
 
Benefits: 
 
• There are minimal expenses required for this alternative.  
• Since there is no construction required, no permits or environmental clearances 

are required. 
• Sight distance improvements. 
 
Negative Impacts: 
 
• Does not provide adequate superelevation on US 2. 
• No accommodation of pedestrians. 
• No improvements to approach grades on side roads. 
• No improvements to cross-section width. 
• Does not remove the stairs and retaining wall obstruction. 
 
D. Alternative 4: Rotary Intersection 
 
This alternative would entail creating a rotary intersection at the US 2 and Main Street 
Intersection.  This alternative would require significant grading and roadway 
construction, total property acquisitions, destruction of numerous historic resources, and 
extensive permitting.   
 
Benefits: 
 
• Improvements to sight distances 
• Provides proper superelevation 
• Accommodation for pedestrians 
• Possible improvements to 

approach grades 

• Cross-section width 
improvements to US 2 

• Elimination of stairs at 
intersection 

• Incorporation of traffic calming
 
Negative Impacts: 
 
There are significant negative impacts that are associated with this alternative.  These 
include the following: 
 
• Significant Right-of-Way impacts 
• Untenable historic impacts 
• May require ACT 250 Permit 

• Very expensive alternative 
• Substantial utility impacts
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E. Alternative 5: “T” Intersection 
  
This alternative consists of maintaining existing grades along US 2 and altering the 
alignment of Main Street so that the intersection is a “T” configuration.    
 
Benefits: 
 
• Removal of the existing stairs and island within the intersection. 
 
Negative Impacts: 
 
• Utility Impacts 
• Possible Right-of-Way impacts 
• Possible historic impacts 
• No other improvements to existing deficiencies besides that listed in the benefits. 
 
F. Alternative 6: “T” Intersection and Traffic Signal  
 
This alternative is the same as Alternative 5, but with the addition of a traffic signal. 
 
Benefits: 
 
• Accommodation of pedestrians 
• Removal of the existing stairs and island within the intersection 
• Traffic calming opportunities 
• Adding a traffic signal provides improved safety for vehicles by reducing the 

number of conflicting movements 
 
Negative Impacts: 
 
• Utility Impacts 
• Possible Right-of-Way impacts 
• Possible historic impacts 
• No improvements to sight distances 
• Does not provide adequate superelevation for US 2 
• No improvements to grades on side roads 
• No cross-section width improvements 
 
G. Alternative 7: “T” Intersection and Minor Lowering of US 2 
 
Minor lowering of the intersection for this analysis has been assumed to be 
approximately 1.5-feet (0.5 meters), and would be affected over a length of 
approximately 360-feet (110 meters) along US 2.  
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Benefits: 
 
• Improve sight distance for US 2 and Main Street 
• Provide proper superelevation 
• Cross-section width improvements to US 2 
• Removal of the existing stairs and island within the intersection 
• Traffic calming opportunities 
 
Negative Impacts: 
 
• Utility Impacts 
• Minimal Right-of-Way impacts 
• Possible historic impacts 
• Does not improve sight distance for Harvey Hill Road 
• No accommodation for pedestrians 
 
H. Alternative 8: “T” Intersection and Minor Lowering of US 2 with Relocation 

of the Furniture Store 
 
This alternative is an alteration of Alternative 7.  Relocation of the furniture store would 
involve moving the store approximately 25-feet (7.5 meters) back away from US 2.  This 
allows for additional grading in this area to provide improved sight distance from Harvey 
Hill Road. 
 
Benefits: 
 
• Improve sight distance for US 2, Main Street and Harvey Hill Road 
• Provide proper superelevation 
• Cross-section width improvements to US 2 
• Removal of the existing stairs and island within the intersection 
• Traffic calming opportunities 
 
Negative Impacts: 
 
• Utility Impacts 
• Significant Right-of-Way impacts 
• Concerns with relocation of furniture store (historic impacts and high costs) 
• No accommodation of pedestrians 
 
I. Alternative 9: “T” Intersection, Lower US 2 Significantly, and Regrade 

Harvey Hill Road 
 
Alternative 9 includes significant lowering of US 2 at the intersection with Main Street.  
We have assumed significant lowering to be in the order of magnitude of 3-feet (0.9 
meters).  Currently, Harvey Hill Road is a very steep road.  In order to lower US 2 by 
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this magnitude, adjustments must be made (i.e. regrading) to Harvey Hill Road for this 
alternative.  US 2 would be affected over a length of approximately 410-feet (125 
meters). 
 
Benefits: 
 
• Improve sight distance for US 2 and Main Street 
• Provide proper superelevation 
• Cross-section width improvements to US 2 
• Removal of the existing stairs and island within the intersection 
• Traffic calming opportunities 
• Improved approach grade on Main Street 
 
Negative Impacts: 
 
• Utility Impacts 
• Right-of-Way impacts 
• Possible historic impacts 
• More costly than the alternative for minor lowering of US 2 
• No improvements to sight distance for Harvey Hill Road 
• No accommodation for pedestrians 
 
J. Alternative 10: “T” Intersection, Lower US 2 Significantly, and Relocate 

Harvey Hill Road 
 
This alternative is a modification of Alternative 9.  Due to the steepness of Harvey Hill 
Road, there has been the notion that Harvey Hill Road could be relocated to have a 
different entrance onto US 2. 
 
Benefits: 
 
• Improve sight distance for US 2, Main Street and Harvey Hill Road 
• Provide proper superelevation 
• Improve approach grades on side roads 
• Cross-section width improvements to US 2 
• Removal of the existing stairs and island within the intersection 
• Traffic calming opportunities 
 
Negative Impacts: 
 
• Utility Impacts 
• Significant Right-of-Way impacts 
• Possible historic impacts 
• Possible environmental impacts and extensive permitting 
• No accommodation for pedestrians 
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• Very expensive alternative 
 
K. Alternative 11: “T” Intersection, Traffic Signal, and Minor Lowering of US 2 
 
This alternative is similar to components of some of the alternatives already defined.   
 
Benefits: 
 
• Conformance to regional plan 
• Improve sight distance for US 2 and Main Street 
• Provide proper superelevation 
• Accommodation of pedestrians 
• Cross-section width improvements to US 2 
• Removal of the existing stairs and island within the intersection 
• Traffic calming opportunities 
• Improved approach grade on Main Street 
 
Negative Impacts: 
  
• Utility Impacts 
• Right-of-Way impacts 
• Possible historic impacts 
• No improvements to sight distance for Harvey Hill Road.  However, the traffic 

signal will improve safety of Harvey Hill Road movements by creating gaps in US 
2 traffic. 

• No improvements to approach grades on Harvey Hill Road   
 
L. Alternative 12: Signalization without Reconstruction 
 
This alternative was suggested at the Alternatives Presentation Meeting.  It was not 
investigated in detail prior to the meeting, and was not discussed in detail at the 
meeting.  Therefore, it is presented in detail here as follow-up to the meeting. 
 
The intersection could be signalized without reconstructing the intersection into a “T” 
configuration.  This alternative would have a lower cost than alternatives with 
signalization and reconstruction to a “T” intersection.  This alternative appears to have 
no other benefit and several drawbacks.  Due to the following factors, this alternative is 
not feasible. 
 
Without reconfiguring the intersection, westbound US 2 traffic turning left onto 
southbound Main Street would first have to turn left into the narrow roadway directly in 
front of the Hardware Store, and then turn left onto southbound Main Street.  
Conversely, the same would hold true for Main Street northbound right turning vehicles.   
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Use of the narrow roadway in front of the Hardware Store would be necessary because 
turning at the western leg of the “Y” is impractical under the current intersection 
configuration. 
 
If both of these movements (US 2 westbound onto southbound Main Street, and 
northbound Main Street onto eastbound US 2) were to be permitted simultaneously, the 
narrow roadway directly in front of the Hardware Store would need to allow two vehicles 
to pass side by side.  This would cause the elimination of all parking directly in front of 
the store.  All parking would need to be relocated, possibly at a nearby location such as 
the existing municipal parking lot just west of the intersection.  As expressed at both 
public meetings, relocating the Hardware Store parking is highly undesirable to the 
Hardware Store owner.  Additionally, the northwest corner of the Hardware Store is so 
sharp that larger vehicles must encroach into the oncoming traffic lane as they turn from 
northbound Main Street towards eastbound US 2. 
 
Another way to accommodate traffic would be to allow only a single traffic lane directly 
in front of the Hardware Store.  The traffic signals would need to control traffic through 
the narrow roadway, one direction at a time.  Traffic heading north on Main Street would 
be stopped south of the store while the US 2 traffic was permitted to come through the 
single lane.  Then traffic heading north on Main Street would be allowed to use the lane 
while traffic on US 2 was stopped.  A formal lane would have to be designated to help 
control the flow of traffic in front of the store.  This would allow the retention of some of 
the informal parking that is located directly in front of the store today.   
 
Leaving the intersection configured as a “Y” would increase vehicle delay to the average 
travel time through the intersection because the stop bars would be set back 
considerably farther than a signalized intersection configured as a “T”.  The stop bars on 
US 2 would be 14 meters farther apart than under a “T” configuration, for a total 
separation of 60 meters.  This would make for a very wide distance between stop bars.  
Also, the stop bar for Main Street traffic would be set back approximately 18 meters 
farther from the intersection than it would under a “T” configuration.  
 
Additionally under the “Y” configuration, sight distance for westbound US 2 traffic 
turning onto southbound Main Street would be limited to 63 meters, which just meets 
minimum allowed for 30 mph.  Under a “T” configuration, the sight distance would be 
increased to approximately 90 meters.   
 
If not reconfigured, the intersection will continue to have sight distance limitation for 
eastbound US 2 traffic turning onto southbound Main Street.  There is currently 
approximately 30 meters of sight distance for these vehicles looking for traffic pulling out 
from the narrow roadway directly in front of the Hardware Store.  Under the “T” 
configuration, sight distance would be virtually unlimited.  Leaving the intersection 
configured as a “Y” will also leave the existing retaining wall and stairs in the middle of 
the intersection, and it would provide neither the opportunity to provide the minimal 
travel lane widths nor proper cross slope for US 2 within the project area.   
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Benefits: 
 
• There are minimal expenses required for this alternative. 
• Since there is no construction required, no permits or environmental clearances 

are required. 
• Accommodation of pedestrians 
• Adding a traffic signal provides improved safety for vehicles by reducing the 

number of conflicting movements 
• The traffic signal will improve safety of Harvey Hill Road movements by creating 

gaps on US 2. 
 
Negative Impacts: 
 
• Does not improve sight distance for US 2 
• Does not provide adequate superelevation on US 2 
• No improvements to approach grades on side roads 
• No improvements to cross-section width 
• Does not remove the stairs and retaining wall obstruction 
 
M. Alternative 13: All Way Stop Intersection 
 
This alternative was suggested at the Alternatives Presentation Meeting.  It was not 
investigated in detail prior to the meeting, and was not discussed in detail at the 
meeting.  Therefore, it is presented in detail here as follow-up to the meeting. 
 
The last alternative identified was to change the intersection to an all way stop 
intersection without reconstructing the intersection into a “T” configuration.  The only 
benefit for this alternative would be the minimal costs associated with this option.  Due 
to the following factors, this alternative is not feasible. 
 
For this alternative, the narrow roadway directly in front of the Hardware Store would 
need to accommodate two-way traffic.  Similar to Alternative 12, use of the narrow 
roadway in front of the Hardware Store would be necessary because turning at the 
western leg of the “Y” is impractical under the current intersection configuration. 
 
As with Alternative 12, this alternative would cause elimination of all parking in front of 
the Hardware Store and force turning vehicles into oncoming traffic lanes.  Sight 
distance concerns would remain under this alternative.  The same concerns as 
described in Alternative 12 would exist for this option. 
 
Analysis was performed to determine the change in Level of Service between the 
intersection as a Main Street stop only to an all-way stop intersection.  As expected, the 
Main Street approach improves during the all-way stop intersection.  The eastbound 
and westbound approaches perform worse with the all-stop intersection because now 
all vehicles have to stop at the intersection, whereas they currently do not.  
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Benefits: 
 
• There are minimal expenses required for this alternative. 
• Since there is no construction required, no permits or environmental clearances 

are required. 
• The all-way stop intersection will improve safety of Harvey Hill Road movements 

by creating gaps on US 2. 
 
Negative Impacts: 
 
• Does not improve sight distance for US 2 
• Does not provide adequate superelevation on US 2 
• No improvements to approach grades on side roads 
• No improvements to cross-section width 
• Does not remove the stairs and retaining wall obstruction 
• No accommodation of pedestrians 
 
SECTION 7 – TRAFFIC CALMING MEASURES AND OPPORTUNITIES 
 
Plainfield representatives expressed their desire at the Local Concerns Meeting and 
Alternatives Presentation Meeting that traffic calming measures be incorporated into the 
preferred alternative. 
 
There are a number of measures typically used for traffic calming.  The measure used 
depends on the feasibility of the use within the project area.  The following five pages 
are from the VTrans Traffic Calming Study and Approval Process for State Highways, 
September 2003 publication.  These pages include Appendix B of this publication, 
Evaluation for Traffic Calming Devices, which shows advantages and disadvantages of 
several traffic calming measures, Village traffic calming concepts from TC-13M, and 
Village traffic calming prototypes.  These are provided as background for current traffic 
calming measures and to demonstrate what was considered for this project. 
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A number of traffic calming measures were investigated for this project.  The following 
includes measures that were considered both feasible and infeasible for the project 
area.  Except where otherwise noted, illustrations of the traffic calming measures shown 
below were obtained from the trafficcalming.org website.   
 
A. Investigated Measures Considered To Be Feasible 
 
The following five traffic calming measures (on street parking, landscaping, lighting, 
patterned/colored asphalt crosswalks, and gateway markers) are feasible for the project 
area and can be incorporated into any of the alternatives.  It is our recommendation to 
include the following traffic calming measures into the preferred alternative.  Locations 
for such traffic calming measures are illustrated later in this Report.   
 
These traffic calming measures would be more effective for the Town of Plainfield if they 
were incorporated into the entire Village.  The project area is very short and therefore 
measures will have limited effect.  Similar landscaping, lighting and crosswalks could be 
placed throughout the Village, maintaining one streetlight type and crosswalk style.  
Gateway markers would look best if placed at both ends of the village.   
 
While the measures will likely have little effect on traffic calming if used only within the 
project area, incorporating them into the project is a good first step if the Village plans 
on extending them throughout the Village where possible. 
 
On Street Parking 
 
On street parking is a common traffic calming measure.  Although not feasible for US 2 
throughout the Village due to existing geometric constraints, there is the opportunity for 
on street parking in front of the Hardware Store.  See Figures 3 and 4 located in Section 
10 of this Report for potential on street parking layouts. 
 
Landscaping 
 
Landscaping is another common treatment for traffic calming.  The Town can decide on 
the overall approach and look.  Landscaping can vary from seasonal flowers, shrubs or 
trees.  The photo to the right was provided 
by CVRPC and shows a photo rendering of 
landscaping in Plainfield (outside of the 
project limits for this project).  This photo 
was part of a presentation on January 20, 
2005 during a US 2 Sidewalk Hearing.  The 
following picture is an example of 
landscaping within the project area.  This 
was included in the 1999 US Route 2 
Corridor Design report. 
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Lighting 
 
Lighting is also a common measure for traffic calming.  There are thousands of different 
lighting manufacturers and options for the Town to choose from when deciding on 
lighting.   If there are other streetlights in Town, the lighting can match these other 
areas.  The following are two options from the www.moldcast.com website. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Patterned/Colored Asphalt Crosswalks 

 
Patterned/colored asphalt crosswalks are gaining popularity throughout Vermont as a 
traffic calming measure.  These crosswalks use stamped pavement or alternate paving 
materials to create an uneven surface for vehicles to traverse.  Textured pavements are 
good for "Main Street" areas where there is substantial pedestrian activity.  The Town 
will have the opportunity to decide on the type of patterned/colored crosswalk.  The 
following examples of patterned crosswalks were obtained from the 
www.streetprint.com website. 
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Gateway Markers 
 
Gateway markers are often effective for 
traffic calming.  They help alert motorists 
that they are entering a village and promote 
vehicles to slow down.  The photo to the 
right was taken from the VTrans Traffic 
Calming Study and Approval Process 
publication, and shows a modest gateway 
marker in Brattleboro, Vermont.  Gateway 
markers can range in size, style and price 
greatly.  Simple markers may include 
bollards or signs identifying the entrance to 
a village.  More elaborate markers may 
include large, overhead gateways with ornate fencing, and even traffic roundabouts with 
landscaped islands.   Costs may range from several thousand dollars for simple signing 
or bollards to hundreds of thousands of dollars for elaborate entranceways. Gateway 
markers are intended to only slow traffic in one direction, normally as vehicles enter a 
village.   
 
B. Investigated Measures Considered To Be Infeasible 
 
Dynamic Striping 
 
Dynamic striping is another traffic calming 
measure.  This striping is designed in a way to 
make the road look narrower than it really is 
and draw attention to an intersection.  This 
measure is a type of psycho-perceptive 
treatment and there is debate as to its 
effectiveness.   
 
According to the VTrans Traffic Operations 
Division, dynamic striping is not a practice of 
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VTrans.  FHWA had conditionally approved this as an experimental use with the 
condition that States apply for permission to use this measure and commit to studying 
the results.  An experimental use of dynamic striping is being performed in Windham 
County.  However, according to VTrans, at this time FHWA would not allow other uses 
of dynamic striping until VTrans has at least preliminary results showing that it is 
effective in Windham.  The only fully FHWA approved and MUTCD compliant use of 
dynamic striping is in conjunction with speed bumps. 
 
Lowering Speed Limit 
 
VTrans Traffic Operations Division did not view this option, presented earlier as 
Alternative 2, to be effective for this location.  However, as noted at the Transportation 
Advisory Committee meeting where this project was discussed, if other traffic calming 
measures result in reduced speeds, it would make sense to revisit this issue. 
 
Lane Width Reductions or Neckdowns 
 
Reducing lane widths can often cause vehicles to slow down as the roadway is not 
perceived as being as “open”.  This option is not feasible because the proposed lane 
widths are the minimum widths given in VTrans Standards for the given roadway 
classification and volumes.  The picture below, right is taken from the VTrans Traffic 
Calming Study and Approval Process publication. 
 
 
 
 
 
 
 
 
 
 

 
Raised Speed Bumps or Tables 
 
Speed bumps are rounded raised areas placed across the roadway, and are typically 
three to four inches high.  A speed table is similar, but has a flat section in the middle.  
These measures are normally only appropriate for local roads, and would not be 
permitted by VTrans within the project area because the roadway classification of US 2 
within the project area is a principal arterial.   
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Chicanes  
 
Chicanes are curb extensions that alternate from one side of the street to the other, 
forming S-shaped curves.  Curb extensions narrow the street by widening the sidewalk 
or the landscaped parking strip.  Alternating on street parking can create chicanes, 
either diagonal or parallel, between one side of the street and the other.  These are not 
possible within the project area because the existing houses within the Village are too 
close to the road. 
 
 
 
 
 
 
 
 
 
 
 
Roundabouts 
 
Roundabouts require traffic to circulate around a center island.  They are very effective 
in moderating speeds and improving safety.  However, it is often difficult for large 
vehicles to navigate through these.  Due to geometry at the intersection, this traffic 
calming measure is infeasible. 
 
SECTION 8 – EVALUATION MATRIX 
 
Following the Local Concerns Meeting, an initial list of feasible alternatives was 
prepared.  Elements of the alternatives were then determined, including costs, 
performance, impacts to resources, and engineering and permitting issues.  This 
information was summarized in an Evaluation Matrix that serves as a summary to 
compare and contrast each alternative.  This Matrix, given in Table 6, follows the  
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guidelines provided the VTrans Local Transportation Facilities (LTF).  As shown in 
Table 6, a cost is listed for each alternative.  Appendix F gives details on the cost 
estimates.    
 
SECTION 9 – PUBLIC COMMENT SUMMARY 
 
A. Local Concerns Meeting 
 
The Local Concerns Meeting was held at the Plainfield Town Hall on Monday, August 
23, 2004.  Representatives from the CVRPC, the Plainfield Selectboard, and D&K 
attended this meeting, in addition to local residents.  Appendix G includes minutes from 
the Local Concerns Meeting.  The following is a summary of comments resulting from 
this meeting: 
 

Existing Issues and Concerns 
 
• One resident was concerned that a widened roadway or improvements to 

corner may encourage speeding. 
• Town pursuing installation of signage to prohibit “j-braking”. 
• Concern of utility impacts.  The public should not be affected by utility 

impacts. 
• Improvements should be made for pedestrians. 
• The existing conditions of the Harvey Hill Road Intersection were 

recognized as a safety concern, especially during bad weather conditions. 
 
Possible Alternatives 
 
• Installation of traffic signal.  Related concerns include queues, difficulty for 

vehicles trying to go to/from driveways due to blockages. 
• Reduce speed limit to 25 mph.  The Town has previously investigated 

implementing a lower speed limit. 
• Rotary or roundabout. 
• Install a mirror for Harvey Hill Road to see around the corner. 
• Traffic calming. 
 
General Comments 
 
• It is expected that no changes to the Main Street Bridge will be 

recommended as part of the study. 
• Parking and access will be considered in the study. 
• Relocation of buildings is not being ruled out. 
• Current Town sidewalk project should be coordinated with this project. 
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B. Alternatives Presentation Meeting 
 
The Alternatives Presentation Meeting was held on November 30, 2004 to present 
alternatives to the public.  All project participants, including adjacent property owners 
and the public, were invited to attend.  A summary of concerns from local residents at 
this meeting included the following.  More information regarding this meeting, including 
meeting minutes, can be found in Appendix H. 
 

• Parking at the Hardware Store was a concern, especially to the Owner of 
the Store.  One individual thought an additional parking space could be 
located adjacent to the three shown in the exhibit.  This area is currently 
used for delivery trucks.  Parking spaces will be finalized in the design 
phase of the project.   

• One resident pointed out there is no flat approach on Main Street for 
vehicles.  Project team members pointed out that the alternatives are not 
ideal, but they are better than existing conditions. 

• One resident did not think the grade on Main Street was a concern and 
thought a traffic signal with existing geometrics should be considered.  It 
was stated that the intersection needs to accommodate WB-40 vehicles.  
This requires the turning radius shown in the exhibits.  If the slip ramp 
were widened for two lanes and still allow WB-40 vehicles, there would be 
no parking at the Hardware Store. 

• It was mentioned that the Conservation Committee has monies set aside 
for trees.  The Town can coordinate with this Committee if they would like 
to utilize these funds. 

• It was asked whether the Hardware Store and sidewalk are ADA 
accessible.  The center parking space is not ADA accessible, but the end 
parking spaces are at the same grade as the sidewalk.   

• The question was asked whether diagonal parking could be used or if the 
parking spaces could be shorter.  It was explained that diagonal parking 
was investigated but not feasible at this location.  The spaces cannot be 
shorter because they need to meet certain standards. 

• There are plans within VTrans for upgrades to the existing bridge on Main 
Street, which is outside of the scope for this project.  The possibility of 
rerouting Main Street to another location along US 2 was mentioned. 

 
SECTION 10 – SUMMARY AND RECOMMENDATIONS 
 
After the above steps were completed, the preferred alternative was determined.  The 
preferred alternative being presented by D&K is Alternative 11: “T” Intersection, Traffic 
Signal, and Minor Lowering of US 2.  This conclusion is based on the following: 
 

• Only alternative that remediates or does not cause the deficiencies listed 
in the Purpose and Need Statement to get worse. 

• Signal warrant analysis verifies that a traffic signal is warranted.   
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• The existing intersection operates a Level of Service A for 2004 and B+ for 
2019. 

• Widened US 2 travel lanes 
• Proper cross slope on US 2 
• Removes stairs and retaining wall at island 
• Provides for safer pedestrian crossing 
• Provides for gaps in US 2 traffic to allow safe entry by Harvey Hill Road 

traffic 
• Improves approach grade on Main Street 
• Improves sight lines along US 2. 

 
The following can be concluded regarding the feasibility of the other alternatives: 
 

• Alternative 2 (Lower Speed Limit) was not seen as a viable alternative by 
VTrans. 

• Alternative 3 (Add Mirrors) was not seen as a viable alternative by VTrans. 
• The alternative to modify this intersection into a rotary intersection, 

Alternative 4, is not feasible due to very high costs, historical impacts, and 
possible archeological impacts. 

• Accommodation of pedestrians is a major concern with residents.  
Alternatives 1, 2, 3, 5, 7, 8, 9 and 10 do not accommodate pedestrians. 

• The only geometric improvement Alternative 5 has is the removal of the 
existing stairs and retaining wall obstruction. 

• The only geometric improvements Alternative 6 has are accommodation 
for pedestrians, removal of the stairs and retaining wall obstruction and 
traffic calming. 

 
Figures 3 and 4 show two options (A and B) for Alternative 11.  The differences 
between the two include landscaping in front of the Hardware Store, the configuration of 
the parking in front of the Hardware Store, and grades of these parking spaces.  Figure 
5 shows a cross-section at the Hardware Store that illustrates these differences.  Option 
A provides for landscaping near the Hardware Store and flatter grades at the parking 
spaces.  The precise treatment for the area in front of the Hardware Store will be 
determined during Final Design of the project. 
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