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1.0 Introduction 

The Town of Hartford has identified the need for safe bicycle and pedestrian facilities along US 
Route 5 through the Interstate 91 (I-91) Exit 11 Interchange.  Route 5 is identified as a regional 
bicycle route; and within the study area is a major collector State Highway that connects two busy 
commercial districts.   
 
While US Route 5 connects the two commercial districts, the I-91 Exit 11 Interchange represents a 
divide between the two districts from a bicycle and pedestrian standpoint.  Currently, there are no 
sidewalks or dedicated bicycle facilities on Route 5 within the study limits.  In spite of the lack of 
pedestrian facilities, there is significant pedestrian activity that passes through the interchange area.  
Very little bicycle use of the corridor has been observed likely due to the interchange geometry, 
high traffic volumes and speeds, wide travel lanes and lack of adequate bicycle facilities. 
 

The Town received funding through the Vermont Agency of Transportation Enhancements Grant 
Program to study potential bicycle and pedestrian infrastructure improvements along this section of 
Route 5.  The ultimate goal of the study is to identify recommended improvements; and their 
impacts and cost so that funding may be pursued for engineering, permitting and construction.  In 
January 2012, the Town of Hartford contracted with Stantec to lead and complete the study.  
Various project stakeholders were consulted throughout the study including representatives from 
the Town, Two Rivers Ottaquechee Regional Planning Commission (TRORPC), and the Vermont 
Agency of Transportation (VTrans).  This report summarizes the study, recommendations for 
improvements and future steps. 

The study process is generally defined by the following outline: 
 

• Investigating existing conditions (Section 2.0) 
• Soliciting public input on existing conditions (Section 3.0) 
• Establishing the project purpose and needs (Section 4.0) 
• Evaluating alternatives and recommending a preferred alternative (Section 5.0) 
• Making final recommendations including next steps (Section 6.0) 
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2.0 Existing Conditions 

Existing physical and environmental conditions were documented to assist with identifying and 
evaluating alternative improvements.  Team members researched and reviewed available 
information, solicited input from the Town and VTrans, and field reviewed the project area.  This 
field review included recording conditions and taking numerous photographs.  The following 
details the results of these efforts. 

2.1 Study Area 

The project area begins at the intersection of US Route 5/Ballardvale Drive/Windsor Drive and 
extends east through the I-91 Exit 11 Interchange to a proposed roundabout at the intersection with 
US 5 and Sykes Mountain Avenue.  Although US 5 is a north-south route, the road runs east-west 
within the study area.  For purposes of this study, US 5 traffic will be referred to as being in the 
eastbound or westbound direction.  See Figure 1 for a project location map.  

US 5 within the study area is a major collector State Highway that connects two busy commercial 
districts.  The Veterans Affairs (VA) Hospital, a regional hospital located south of the project area 
that was established in 1939, continues to expand.  Across the street from the VA Hospital is a 
complex of over 400 hotel/motel rooms as well as a number of local businesses.  Located further 
south along Route 5, the Upper Valley Aquatic Center, a 36,000 square foot regional swimming 
facility, draws many visitors to the area.  North of the interchange is the Sykes Mountain Avenue 
commercial area that houses a regional post office facility with 500 employees, state offices and 
many local businesses. 

The I-91 Exit 11 interchange is located within the study area and includes five ramps (see Figure 2).  
Ramp A is used to access I-91 southbound via US 5 westbound.  Ramp B is used to access I-91 
southbound via US 5 eastbound.  Ramps A and B merge together prior to merging with I-91.  Ramp 
F is adjacent to Ramp B and is used to access US Route 5 from I-91 southbound.   Ramp C is used 
to exit I-91 northbound and consists of a left-turn lane to access US Route 5 westbound and a right-
turn slip lane to access US Route 5 eastbound.  Ramp D is used to access I-91 northbound via US 5.  
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Figure 2 - Existing Conditions Plan 
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2.2 Regional and Local Plans/Studies 

Up until around 2000, highway design and development patterns in this area of Hartford have 
historically focused on motor vehicles; and not much consideration had been given to the 
accommodation of pedestrians and bicyclists.  Since then the Town and the Regional Planning 
Commission have conducted a number of plans and studies in an effort to refocus these patterns.  
Pertinent plans and studies include: 

1. Sykes Mountain Avenue/Route 5 Bicycle/Pedestrian Scoping Study, 2004.  The study included 
all of Sykes Mountain Avenue and ½ mile of Route 5 through the Interchange area. At that 
time, VTrans did not embrace the accommodation of bicyclists and pedestrians through the 
interchange area. 

 
2. Hartford Master Plan 2007.  The transportation element of the Master Plan had a strong multi-

modal emphasis. One of the recommendations was to develop a Town-wide Pedestrian and 
Bicycle Plan. 

 
3. Hartford Pedestrian and Bicycle Plan, 2009.  Sidewalks and bike lanes are recommended along 

this corridor and were ranked #2 for new facilities in the Plan.  This plan was approved by the 
Town Selectboard on July 28th, 2009. 

 
4. Hartford Master Plan 2012.  This plan acknowledges that “While the majority of trips are made 

by the single-occupant vehicle driver, the Town continues its commitment to providing 
accessibility options to all populations and for all transportation modes.” 

 

Generally, these plans emphasize the importance and value of safe bicycle and pedestrian 
facilities within Hartford.   

As a consequence of the prior studies, a new sidewalk on the south side of US Route 5 from 
Arboretum Lane to Ballardvale Drive is currently in the engineering phase and is anticipated to 
be constructed in 2013.  US Route 5/Sykes Mtn Avenue intersection improvements consisting of 
a roundabout and a 10’ wide shared-use path are also currently in the engineering phase and are 
anticipated to be constructed in the next 2 to 3 years.  The study area links these two projects. 

Completion of this study will increase the likelihood that a pedestrian/bicycle link can be 
constructed in a reasonable time frame after construction of the two projects on each end of the 
study area. 

2.3 Land Uses / Zoning 

US Route 5 south of I-91 and within the project area consists of residential land use (zoning 
district R-3) to the west and industrial/commercial land use to the east (zoning district I-C2).  
Land use to the north of I-91 and within the project area is zoned industrial/commercial (zoning 
districts I-C and I-C2).  Figure 3 shows zoning in the vicinity of the project area. 

At this time, there are no known planned changes in land use or zoning in the immediate vicinity 
of the study limits.  New development and redevelopment is anticipated along the Route 5 
corridor south of the study area and along Sykes Mountain Avenue located to the north of the 
study area, however specific development plans have not been presented at this time.   



 

US Route 5

F

2.4 T

2
C
lim
pe
ar
th
pe
th
sp
 
N
cu
5/
sh
in
 
U
fa
pr
co
H

5/I-91 Exit 11 B

Figure 3 - Hartf

Transporta

2.4.1 Bicyc
Currently, ther

mits to link th
edestrian faci
rea.  A well-w
he shoulders o
edestrian cou
he corridor ha
peeds, wide tr

New sidewalk 
urrently in the
/Sykes Mtn A
hared-use path
n the next 2 to

US Route 5 is 
acilities on US
riority rankin
onstruction of

Hartford Mast

Bicycle and Pe

ford Zoning Dist
clipped from ma

ation Faci

cle/Pedest
re are no sidew
he two comm
ilities, there is
worn path exi
of US 5.  Ove

unt from 6 am 
as been observ
ravel lanes an

on the south 
e engineering

Avenue interse
h are also cur

o 3 years.  Th

identified as 
S Route 5 fro

ng in the Town
f sidewalks al
ter Plan 2012

STU

destrian Impro

trict map within 
ap entitled "ZON

ilities 

trian 
walks or dedi

mercial district
s significant p
sts on the out

er 170 pedestr
to 6 pm cond

ved likely due
nd lack of ade

side of US R
g phase and is
ection improv
rrently in the 
e study area l

a regional bic
m the VA Cu

n of Hartford 
long US Rout

2. 

UDY AREA

vements

vicinity of proje
NING DISTRICT

 

icated bicycle
ts on each sid
pedestrian act
tside of the gu
rians were ob
ducted by VT
e to the interc
equate bicycle

Route 5 from A
 anticipated t
vements cons
engineering p
links these tw

cycle route.  P
utoff Road to 
Pedestrian a
te 5 within th

ect study area.  P
TS Hartford, VT

e facilities on 
de of the inter
tivity that pas
uardrail under
served walkin

Trans in June 2
change geome
e facilities. 

Arboretum La
to be construc
sisting of a rou
phase and are

wo projects.  

Providing ped
Sykes Mount

and Bicycle Pl
he study area i

Project study are
T: Adopted 10/14

US Route 5 w
rchange .  In s
sses through t
r the I-91 ove
ng along US 5
2010.  Very l
etry, high traf

ane to Ballard
cted in 2014.  
undabout and

e anticipated t

destrian and o
tain Avenue r
lan, 2009.  In
is specifically

ea shown in red. 
4/08” 

within the pro
spite of the lac
the interchang
erpass and alo
5 during a 
little bicycle u
ffic volumes a

dvale Drive is
US Route 

d a 10’ wide 
to be construc

on-road bicyc
received a #2

n addition, 
y mentioned i

6

 
 Map 

oject 
ck of 
ge 
ong 

use of 
and 

s 

cted 

le 
 

in the 

 



 

US Route 5/I-91 Exit 11 Bicycle and Pedestrian Improvements   7

2.4.2 Roadways and Intersections 
US Route 5 is a major collector State Highway with approximately 6,600 vehicles per day south 
of the I-91 Interchange and 13,200 vehicles per day north of the interchange.  The number of 
lanes and lane widths vary significantly through the study area.  The overall width of the roadway 
varies significantly from 45’ under the I-91 overpass to 82.5’ between Ramp C and Sykes 
Mountain Avenue.   The right-of-way width varies significantly and is abundant due to the 
presence of the I-91 Interchange. 

 

Item US Route 5 
Classification Major Collector 
Posted Speed (mph) 40 
AADT (vpd) 6,600 – 13,200 
Trucks % 4 - 9% 
Road Width 45’-82.5’ 
Right-of-Way Width Varies 

Table 1 - US Route 5 Roadway Characteristics 

Roadways that intersect US 5 in the study area are shown on Figure 2 and include: 
 

• I-91 Ramps B/F 
• I-91 Ramp A 
• I-91 Ramp C 
• I-91 Ramp D 
• Sykes Mountain Avenue 
• Ballardvale Drive/Windsor Drive.   

 
Existing roadway and intersection characteristics are summarized as follows. 
 
Ballardvale/Windsor Drive to Ramps B/F 
Route 5 between Ballardvale Drive and Ramps B/F has four lanes consisting of a travel lane and 
a left-turn lane in each direction as shown on Figure 2.  Travel lanes are 12’ wide. The existing 
paved shoulders are approximately 2’ wide and are inadequate for bicycle lanes. 

Ballardvale Drive is a dead end street that serves numerous hotels and other local businesses.  
Windsor Drive is a dead end street that serves a small number of residences.  There are no 
commercial drives within the study area. 

Ramp B is utilized by vehicles travelling westbound on US Route 5 to access I-91 northbound.  
Ramp F is utilized by vehicles exiting I-91 southbound onto Route 5.  A stop sign controls 
vehicles exiting Ramp F . 
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Figure 4 - Route 5 looking eastbound from Ballardvale Drive.  Roadway consists of two travel 
lanes and two left lanes in each direction. 

 
Figure 5 - Intersection of Ramp B/F with US Route 5 looking eastbound.  Traffic exiting from 

Ramp F is controlled by stop sign. 

 
 
 
 



 

US Route 5/I-91 Exit 11 Bicycle and Pedestrian Improvements   9

Ramps B/F to Ramp A 
Route 5 between Ramps B/F and Ramp A has a travel lane in each direction and  a striped, 
uncurbed median of varying width.  Travel lanes are 12’ wide.  The existing paved shoulder is 
approximately 2’ wide in the eastbound direction; and 6’ wide in the westbound direction. 

 
Figure 6 - Route 5 looking eastbound between Ramps B/F (not in picture) and Ramp A 

(foreground on left). Roadway consists of two travel lanes in each direction with striped median . 

 
Figure 7 - Route 5 looking eastbound at Ramp A. 

 



 

US Route 5/I-91 Exit 11 Bicycle and Pedestrian Improvements   10

Ramp A to Ramp C 
Route 5 between Ramp A and Ramp C has three lanes consisting of a travel lane eastbound, a 
travel lane and right-turn lane westbound, and a wide, striped, uncurbed median.  Travel lanes are 
12’ wide.  In the eastbound direction, the existing paved shoulder is approximately 2’ wide until 
after the I-91 overpass where it transitions to a 6’ width.  The existing paved shoulder is 1’ wide 
in the westbound direction.  Sloped granite curb and guardrail protect motor vehicles from 
striking the I-91 overpass pier. 

 
Figure 8 - Route 5 looking eastbound under I-91 overpass.  Roadway consists of a travel lane in 

eastbound direction (right), a travel lane and right turn lane to access Ramp A in westbound 
direction (left), and painted/curbed median. 

The right-turn lane begins at Ramp D, as shown in Figure 2; and is used to access Ramp A.  
Ramp A is used by vehicles on US 5 westbound to access I-91 southbound.  Traffic on Ramp A 
must yield to vehicles on Ramp B as shown in Figure 2. 

Ramp C to Sykes Mountain Avenue 
In the eastbound direction from Ramp C to Ramp D, Route 5 consists of a through lane and a left-
turn lane.  The left-turn lane is used by vehicles travelling east on Route 5 to access I-91 
northbound via Ramp D.  From Ramp D to Sykes Mountain Avenue, Route 5 consists of a 
through lane and right-turn lane.  The right-turn lane is used by vehicles travelling east on Route 
5 and vehicles exiting Ramp C to turn right onto Sykes Mountain Avenue.  A weaving condition 
exists on this stretch of Route 5 for vehicles exiting Ramp C that proceed through the Sykes 
Mountain Avenue intersection and vehicles travelling east on Route 5 that turn right onto Sykes 
Mountain Avenue. 
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Figure 9 - Route 5 looking eastbound toward Ramp C (on right). 

 
Figure 10 - Route 5 looking westbound toward Ramp C. 

 
Ramp C consists of a left-turn lane and right slip lane.  The left-turn lane forms a t-intersection 
with Route 5.  Vehicles turning left onto Route 5 are controlled by a stop sign.  The right slip lane 
is uncontrolled and has an average annual daily traffic (AADT) volume of 7000 vehicles per day.   
In the westbound direction, Route 5 consists of two through lanes and a right-turn lane to access 
Ramp D.  The right through lane drops to the right-turn lane for Ramp A immediately west of 
Ramp D. 
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Figure 11 - Route 5 looking westbound toward Ramp D (on right). 

2.4.3 Traffic 
VTrans estimates the 2010 Annual Average Daily Traffic (AADT) for the section of US Route 5 
south of the interchange up to Ballardvale Drive to be 6,600 vehicles per day and north of the 
interchange from Ramp C to be 13,200 vehicles per day.  AADT’s for each of the ramps are as 
follows: 
 

I-91 Interchange AADT (veh/day) 
Ramp F 2200 
Ramp B 2000 
Ramp A 3800 
Ramp C 7000 
Ramp D 1900 

Table 2- AADT's for I-91 Interchange Ramps 

Based on 2010 turning movement counts performed by VTrans in the study area, there are 
approximately 7-9% heavy trucks during the AM Peak Hour and 4% heavy trucks during the PM 
Peak Hour.   
 
Intersection capacity analysis was completed using Synchro 8.0 software to obtain a baseline of 
existing performance.  The baseline analysis is used to determine if the proposed bicycle and 
pedestrian improvements increase queues or delays at the intersections.  For discussion purposes, 
the capacity analysis is identified by two major intersections located in the study area:  US Route 
5/Ramp B/Ramp F and US Route 5/Ramp C/Ramp D.   
 
The results of the analysis are summarized in Table 3.  Existing traffic counts indicate hourly 
traffic volumes on US 5 are highest during the morning peak from 7:00-8:00 AM.  Therefore, the 
analysis was limited to the AM Peak Hour.  The results of the Synchro analysis are included in 
the appendix. 
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  AM Peak Hour 

Intersection Peak 
Hour/Approach/Lane 
Group 

V/C 
Ratio 

Delay 
(sec) 

LOS 95th 
%ile 

Queue 
(ft) 

US 5/Ramp B/Ramp F SB Left and Right 
(Ramp F to US 5) 

0.77 52 F 142 
(6 veh) 

EB Left (US 5 to 
Ramp B) 

0.22 9 A 21  
(1 veh) 

US 5/Ramp C/Ramp D NB Left (Ramp C to 
US 5) 

0.80 46 E 169 
(7 veh) 

V/C Ratio = Volume-to-capacity ratio; Delay = Average delay per vehicle in seconds; LOS = Level of Service. 

Table 3 - Baseline Operational Performance for Route 5 Intersections 

The analysis indicates that Ramp F operates at a level of service (LOS) of F under existing traffic 
conditions.  Although, the ramp operates at a LOS F, the analysis indicates the volume to capacity 
ratio is less than 1.0 and the 95th percentile queue length is approximately six vehicles. 
 
The traffic analysis indicates that the left-turn lane on Ramp C operates at a level of service 
(LOS) E under existing traffic conditions.   
 
Proposed bicycle and pedestrian improvements that increase delays already experienced at these 
ramps are not desirable from the Town’s perspective. 

2.4.5 Crash History 
High Crash Locations 
VTrans maintains a listing of High Crash Locations (HCL) within the state.  A 0.3 mile highway 
segment or intersection must have at least 5 crashes over a 5-year period and the actual crash rate 
(number of crashes per million vehicles) must exceed a critical crash rate to be classified as an 
HCL.  The critical crash rate is based on the average crash rate for similar highways. 
 
The VTrans High Crash Report:  Sections and Intersections 2006-2010 lists one intersection of 
US 5 and Sykes Mountain Avenue as an HCL.  There are no sections within the project study 
area listed as an HCL.  The crash history at this HCL is summarized in Table 5.  The VTrans 
High Crash Report is contained in the appendix. 
 
 

Sykes Mountain Avenue/US5 Intersection 2006-2010

Ranking Mile Marker ADT Crashes Fatalities Injuries 

Actual / 
Critical 
Ratio 

Severity 
Index 

#72 3.050-3.080 17534 28 0 3 1.269 $14,511 

Table 4 - High Crash Locations Summary 

As noted earlier, the Sykes Mountain Avenue is expected to be constructed as a modern 
roundabout which will improve the intersection safety performance. 
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Crash Summaries 
A General Yearly Summary Crash Listing for the period January 1, 2006 to December 31, 2010  
within the study area (Mile Marker 2.740 - 3.050) is summarized in Table 4.  It is VTrans policy 
to report crashes on federal aid highways involving injuries, fatalities, or those that exceed $1,000 
in property damage.  The VTrans listing is contained in the appendix. 

 

Area 

 US 5 
MM-
MM 

 Crash Type 

Rear 
End 

Broad-
side 

Side-
swipe 

Head-
on 

Un-
known Total 

Ballardvale Dr. 
to Ramp F 

2.68-
2.90 

6 6 4 0 1 15 

Ramp F to 
Ramp C/D 

2.90-
3.00 

2 2 1 0 1 6 

Ramp C/D to 
Sykes Mtn Ave. 

3.00-
3.07 

2 6 3 1 2 14 

TOTAL  10 14 8 1 4 35 

Table 5 - US Route 5 Crash Summary 

The data indicates that the greatest percentage of reported crashes on US 5 is broad-side and rear-
end collisions.  Rear end collisions are typically associated with stop and go traffic and traffic 
signal operations. 
 
The broadside type crashes are typically associated with turning traffic at intersections.  The 
greatest number occur in the area of Ramp F and Ramp D/Sykes Mountain Avenue intersections 
and involve mostly left turning traffic.   
 
Approximately 20% of the reported crashes along US 5 were sideswipes.  Typically, these 
involve vehicles changing lanes and/or driver confusion.  Project area factors contributing to this 
include high traffic volumes and lane changes at the west approach of the Sykes Mountain 
Avenue intersection. 
 
In addition to the crashes reported on US 5, many crashes have been reported on the interchange 
ramps.  Table 6 summarizes the crashes. 
 

Area 

  Crash Type 

Rear 
End 

Broad-
side 

Side-
swipe 

Head-
on 

Single 
Vehicle 

Un-
known Total 

Ramp A/B 14 0 0 0 0 0 14 

Ramp C 2 0 0 0 0 0 2 

Ramp F 1 0 0 0 0 0 0 

TOTAL 17 0 0 0 0 0 17 

Table 6 – Exit 11 Ramps Crash Summary 

All collisions reported on the ramps were rear end collisions likely associated with exiting traffic 
on Ramp C and Ramp F or the merging condition at Ramp A and Ramp B.  A majority of these 
accidents were reported to be a result of driving too fast or following the vehicle in front too 
closely.  The current I-91 Ramp A and C geometries promote high motor vehicle speeds and 
include merging conditions, which may be a factor in some of these crashes.  There were 4 
injuries as  result of these crashes.  Although the Interchange ramps aren’t listed as high crash 
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locations, improvements related to bicycle and pedestrian safety should consider the potential for 
reducing crashes at the interchange ramps within the study area. 

2.4.6 Transit Facilities 
Numerous transit providers utilize the US 5 corridor within the study area including Stagecoach 
Transportation Services, Connecticut River Transit and Advance Transit Lines.  There are no 
stops for these transit providers within the project study area, however a sidewalk through the 
corridor will serve as a pedestrian link between the commercial districts and existing bus stops 
located to the north and south of the project area. 

2.5 Natural / Cultural Resources 

There are no potential impacts to environmental resources  since the entire project involves areas 
of existing pavement or areas that have previously been disturbed by roadway construction and 
other development. 

William D. Countryman – Environmental Assessment and Planning  performed an assessment of 
the natural resources within the project limits as part of the Sykes Mountain Avenue/Route 5 
Bicycle/Pedestrian Scoping Study, 2004.  A summary is presented below.  The Countryman 
report is contained in the appendix. 

2.5.1 Waterways / Streams / Floodplains 
The Vermont Agency of Natural Resource (ANR) Interest Locator program indicates that the 
project area is not in an impaired watershed.  There are no waterways, streams or floodplains 
within the project limits.   

Proposed improvements will require a stormwater discharge permit if the new impervious area 
exceeds 5,000 square feet and the total impervious area within the construction limits exceeds 1 
acre. 

Proposed improvements will require a Vermont Construction General Permit if the area of 
disturbance exceeds 1 acre. 

2.5.2 Wetlands 
There are no wetlands in the study area. 

2.5.3 Rare, Threatened, and Endangered Species 
No Rare, Threatened and Endangered species have been identified within the project limits.   

2.5.4 Agricultural Lands 
There are no lands within the Study Area that are considered Farmland of Statewide Importance.   

2.5.5 Historic and Archaeological Resources 
Historic and archeological resources were studied by Pamela Daly and GEOARCH, Inc. as part 
of the the Sykes Mountain Avenue/Route 5 Bicycle/Pedestrian Scoping Study, 2004.  There are no 
historic or archeological resources within the study area.  Copies of the Daly and GEOARCH 
reports are contained in the appendix. 

2.5.6 Land and Water Conservation Fund Projects (LWCF) 
No designated state or town conservation zones are present within the study area.   
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2.5.7 Hazardous Waste Sites / Facilities 
The Vermont Agency of Natural Resource (ANR) Interest Locator program indicates that no 
hazardous waste sites or facilities are located within the study area. 

2.6 Utilities 

2.6.1 Aerial Utilities 
There are aerial utilities on the south side of US 5 from Ballardvale Avenue to Ramps B and F.  
These utilities consist of Green Mountain Power, Fairpoint and Comcast.  The aerial utilities turn 
to the south and leave the study area at the Ramp B/F intersection with US 5.  These aerial 
utilities are will not be impacted by proposed improvements. 

2.6.2 Underground Utilities 
The Town of Hartford has water, sewer and storm drainage utilities within the study area.  There 
is also underground power to feed the existing street lights along US 5.  Underground utility 
impacts due to the proposed improvements are expected to be limited to elevation adjustments of 
catch basins, sewer manholes, water valves and other utility appurtenances and minor adjustment 
of drainage pipes and catch basin locations. 

There is also ledge located within the study area.  The ledge is visible from the surface on both 
sides of US Route 5 at the intersection with Ramp C.  If the proposed improvements require the 
ledge to be removed, it will likely need to be removed by means other than blasting to avoid 
impact damage to the existing underground utilities nearby.  It is recommended that ledge probes 
be conducted during the preliminary engineering phase to determine the location of ledge in areas 
of excavation. 
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3.0 Local Concerns Meeting 

A Local Concerns Meeting was held at the Hartford Municipal Building on May 2, 2012.  The 
meeting was noticed to the general public.  The purpose of the meeting was to present the need 
for the project, existing conditions within the project area, and solicit input from the public 
regarding the project.  The meeting was a useful step in the data gathering phase and many public 
comments were insightful.  Notes from this meeting are contained in the appendix.  The most 
notable concerns from this meeting included: 

• It is unsafe to walk or bike through the interchange area. 
• There is a large amount of truck and bus traffic through the interchange area. 
• Excessive speed is a serious problem. 
• There is lots of pavement and unclear lane designation through the interchange area.  

Consider restriping and lane reconfigurations like the ones done in Norwich by Exit 13. 
• Ramps C and A (southbound on-ramp and the northbound off-ramp) are particularly 

challenging for pedestrians and bicyclists to navigate past due to high traffic volumes and 
vehicular speeds. 

• Safer facilities for bicyclists and pedestrians are likely to encourage more people to walk to 
the Aquatic Center and other destinations from motels. 

• The VA Hospital has a lot of pedestrian activity. 
• Use bike symbols to inform motorists to expect bicyclists in the area.    
• There appears to be a spike in pedestrian traffic during swim meets at the Aquatic Center.   
• Observed that motorists often change lanes at the last second by Ramp A.   
• As a bicyclist, Ramps A & C are the most uncomfortable to cross. 
 
The overwhelming response from the attendees was that current roadway and ramp 
configurations, as described in Section 2.0 of the report, make it unsafe and uncomfortable for 
bicyclists and pedestrians and adequate bicycle and pedestrian facilities are needed along this 
stretch of US 5. 
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4.0 Purpose and Need 
Statement 

The Purpose and Need statement summarizes what the study is intending to accomplish and for 
what reasons.  The Purpose defines the problem to be solved.  The Need provides the data to 
support the Purpose.  The Purpose and Need Statement is a fundamental requirement for projects 
that will pursue federal funding; and sets the stage for developing alternative solutions to the 
transportation problem. 

Working with the Town and VTrans; and using the input received at the Local Concerns meeting, 
the following Purpose and Need statement was developed. 

Purpose: 
The purpose of this project is to transform the Interstate 91, Exit 11 Interchange area from a 
transportation facility that gives sole consideration to motor vehicles to one that balances motor 
vehicle mobility and safety with pedestrian/bicyclist accessibility, mobility and safety. 

Need: 
The project needs include the following: 

 
1. Sidewalk along the project corridor.  Currently, pedestrians walk on the roadway 

shoulders or just off the road.  A sidewalk along the south side of Route 5 will link 
proposed sidewalks located at each end of the corridor that are currently in design. 

 
2. Substantial and consistent shoulders or bike lanes for use by cyclists along the project 

corridor.  With an Average Annual Daily Traffic (AADT) of 13,200 vehicles moving and 
a speed limit of 40 mph, the lack of these facilities discourages bicycle use through the 
corridor. 

 
3. Clearly defined lanes with reduced and consistent widths for motorists.  Numerous lane 

configurations and excessive widths, 12’ plus, encourage high motor vehicle speeds 
without consideration for bicyclists and pedestrians. 

 
4. Improved ramp geometry.  The current ramp A and ramp C geometries promote high 

motor vehicle speeds and include merging conditions.  Crash histories reveal sideswipe 
and rear-end collisions at these locations which may be a result of the ramp geometries. 

 
5. Motor vehicle mobility.  Proposed bicycle and pedestrian improvements must not 

substantially decrease intersection performance along the corridor and not detrimentally 
impact traffic operations on Interstate 91. 
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5.0 Alternatives 

Various alternatives were developed to address the project purpose and need as defined in Section 4.0.  
The following summarizes the alternatives developed and the recommended alternative. 

5.1 Design Criteria 

Based on pertinent standards and references, applicable roadway, bicycle and sidewalk design 
criteria was researched and summarized.  These references include the Vermont Pedestrian and 
Bicycle Facility Planning and Design Manual, the Vermont State Design Standards, and the 
AASHTO Guide for the Development of Bicycle Facilities.  This design criteria serves as the 
basis for developing alternatives and is contained in the appendix. 

5.2 Alternatives Considered 

The project committee reviewed the existing conditions, design criteria and discussed many 
potential alternatives for improvements.  These discussions focused on determining which 
alternative would best fulfill the purpose and need statement.  All improvements assume that the 
roundabout at Sykes Mountain Avenue will be constructed. 

Many alternatives were considered, and include: 

• Alternative 1 – No-build 

• Alternative 2 – Restripe US Route 5 

• Alternative 3 – Restripe US Route 5 and Construct Ramp A and C Improvements 

• Alternative 4 – Realign Ramps C and D with Sykes Mountain Avenue roundabout 

All alternatives with the exception of Alternative 1 proposes to construct a 5’ wide sidewalk with 
5’ green strip buffer on the south side of US Route 5.  The sidewalk is proposed on the south side 
to serve as a link between the proposed sidewalk currently being designed that terminates on the 
south side of Ballardvale Drive and the proposed 10’ shared-use path currently being designed as 
a part of the Sykes Mountain Avenue roundabout.  Constructing the sidewalk on this side of the 
road will link both commercial districts discussed previously in the report; and create a 
continuous pedestrian facility from the intersection of Arboretum Lane/US Route 5 to the 
intersection of Butternut Lane/Sykes Mountain Avenue.  

The following summarizes improvements, potential benefits and impacts/considerations for each 
alternative. 

5.2.1 Alternative 1 – No Build 
This alternative proposes to do nothing.  US Route 5 will remain a high speed facility that is 
unfriendly to bicyclists and pedestrians.  The project committee decided to eliminate this 
alternative from further consideration as it does not meet the project purpose and need.  However, 
it is carried forward as a baseline for comparison among other alternatives. 
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5.2.2 Alternative 2 – Restripe US Route 5 
Figure 12 graphically depicts Alternative 2 improvements.  This alternative represents a 
minimalistic approach  as it consists solely of re-striping US Route 5 to provide dedicated bicycle 
facilities.  Proposed improvements are described as follows: 

• Resurface roadway with ¾” overlay, or per VTrans Pavement Management Section 
recommendations 

• Re-stripe roadway to provide 6’ bike lanes and 11’ travel lanes on both sides of Route 5 
• Add bicycle signage as necessary including a rapid flashing pedestrian beacon at the 

Ramp C slip ramp 
• Construct sidewalk with 5’ green strip on south side of Route 5 

The main benefit to this alternative is that the roadway re-striping can be implemented quickly 
within the existing roadway footprint and at a low-cost as a trial for bicyclists in the area.  Re-
striping the roadway to 11’ travel lanes with 6’ bicycle lanes will represent a significant 
improvement over the existing wide roadway and narrow shoulders.  The re-striping will 
eliminate one of the westbound through lanes between Sykes Mountain Avenue and Ramp D and 
will significantly decrease the right-turn lane length between Ramp D and Ramp A.  Eliminating 
unnecessary travel lanes is often referred to as a “road diet”.  The lane reductions will have the 
potential of slowing vehicles on US Route 5 and creating a safer, more accessible facility for 
bicycle use. 

Although dedicated bicycle facilities will improve conditions, Ramp A and Ramp C will remain 
as high speed facilities that may be difficult or uncomfortable to cross.  A rapid flashing 
pedestrian beacon is recommended to be installed to make the pedestrian crossing at the Ramp C 
slip ramp more visible.   

While this alternative represents a low-cost solution to improve bicycle and pedestrian conditions, 
it does not fully address the local concern of high motor vehicle speeds entering Ramp A and 
exiting Ramp C. 

5.2.3 Alternative 3 – Restripe US Route 5 and Construct Ramp A and C 
Improvements 
Alternative 3 includes geometric improvements to Ramp A and Ramp C that are intended to 
reduce motor vehicle speeds using these ramps; and consequently provide safer and more 
comfortable bicycle and pedestrian facilities through the interchange.  Proposed improvements 
for bicyclist and pedestrians include: 

• Re-stripe roadway to provide 6’ bike lanes and 11’ travel lanes on both sides of Route 5 
• Construct sidewalk with 5’ green strip on south side of Route 5 
• Construct Ramp A and Ramp C intersection improvements 
 
Various options for ramp intersection improvements were explored to reduce vehicle speeds 
entering onto Ramp A via US Route 5 westbound and exiting onto US Route 5 eastbound via 
Ramp C.  Table 8 lists the options explored for each intersection. 
 
Ramp A Options Ramp C Options 

A-1. Eliminate Ramp A C-1. Tighten Ramp C slip ramp 

A-2. Eliminate Ramp A and Construct 
Channelized Right-Turn Lane 

C-2. Re-align Ramp C to a T-intersection with 
Stop Control 

 C-3. Re-align Ramp C and D and Construct 
Roundabout 

Table 7 – Alternative 3 Intersection Improvement Options 
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The following describes the proposed Ramp A and C intersection improvement options in greater 
detail. 

 
5.2.3.1 Ramp A Options 

Option A-1:  Eliminate Ramp A 
Figure 13 graphically depicts Option A-1 improvements which entails eliminating Ramp A and 
shifting westbound access to I-91 southbound to Ramp B.  Eliminating Ramp A was considered 
to reduce vehicle speeds and address the crash histories due to the merge condition at the 
intersection of Ramp A and Ramp B.  Right-turns from Route 5 would occur at a slower speed at 
this location when compared with the existing condition.  However, the change will bring more 
traffic to the Route 5/Ramp B/Ramp F intersection; and consequently will increase delays on 
Ramp F and for westbound left-turns onto Ramp B.   Given the baseline Level of Service (LOS) 
of F for Ramp F, increasing delays at this intersection does not meet the needs of the project. 

Option A-2:  Eliminate Ramp A and Construct Channelized Right-Turn Lane 
Figure 14 graphically depicts Option A-2 improvements which entails the same improvements as 
Option A-1 plus a channelized right-turn lane onto Ramp B from US 5 westbound.  The addition 
of the right-turn lane relative to Option A-1 allows Ramp A to be removed without impacting 
intersection performance.   Delays for Ramp F and eastbound left-turns will remain unchanged 
from the existing condition because vehicles turning right onto Ramp B will move to the right-
turn lane in advance of the intersection.  Analysis results are contained in the appendix. 

The right-turn lane will be yield controlled to give left-turns from US 5 eastbound priority; and 
will slow down motor vehicles as they enter onto Ramp B, which addresses both the vehicle crash 
histories and bicyclist safety.    

 
5.2.3.2 Ramp C Options 

Option C-1:  Tighten Ramp C Slip Ramp 
Figure 13 graphically depicts Option C-1 improvements.  Option C-1 entails re-aligning and 
creating a tighter radius on the existing Ramp C slip ramp.  Tightening the radius on the Ramp C 
slip ramp will create a safer bicycle/pedestrian crossing by slowing vehicles exiting off of Ramp 
C.  Slowing vehicles off of Ramp C also has the potential to reduce the number and severity of 
vehicle crashes due to the weaving condition on US Route 5 between Ramp C and Sykes 
Mountain Avenue.  Tightening the slip ramp does not impact existing traffic operations because 
the improvements maintain free-flow traffic off the ramp onto US Route 5 eastbound. 

The left-turn operation will remain unchanged from the existing stop controlled condition; and 
therefore the level of service and queue lengths will remain unchanged.  The left-turn lane will 
need to be shifted to the west to accommodate the tightening of the slip ramp; and provide 
sufficient geometry for turning trucks. 

Option C-2:  Realign Ramp C to a T-intersection with Stop Control 
Figure 14 graphically depicts Option C-2 improvements.  Option C-2 entails realignment of both 
the left and right-turn lanes of Ramp C to a stop controlled T-intersection with US Route 5.  
Bicycles traveling eastbound on US Route 5 will have the right-of-way over vehicles attempting 
to make a left or right-turn off of the ramp.  A potential bicycle/vehicle conflict can occur if a 
vehicle waiting to turn left onto US Route 5 obstructs the view of a vehicle waiting to turn right, 
and consequently, the vehicle in the right-turn lane may creep into the proposed crosswalk and 
bicycle lane. 
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Bringing the Ramp C right-turn lane to a stop condition will create delays for this movement that 
do not exist under existing conditions.  The proposed stop condition changes this approach from a 
free-flow condition to a LOS D with an 8 vehicle 95%ile queue length.  Analysis results are 
contained in the appendix. 

Option C-3:  Re-align Ramp C and D and Construct Roundabout 
Figure 15 graphically depicts Option C-3 improvements.  Option C-3 proposes to re-align both 
Ramp C and D at a new roundabout to form one intersection.  Bicycles and pedestrians will cross 
the Ramp C roundabout approach using a crosswalk.  The roundabout will create a safer 
bicycle/pedestrian crossing by slowing vehicles exiting off of Ramp C; and will create safer 
bicycle lanes by reducing speeds along Route 5.  Slowing vehicles off of Ramp C and along 
Route 5 also has the potential to reduce the number and severity of vehicle crashes due to the 
weaving condition on US Route 5 between Ramp C and Sykes Mountain Avenue.   

In addition, the roundabout will improve traffic performance for vehicles exiting Ramp C.  An 
intersection capacity analysis for a roundabout was performed using the methodology outlined in 
the 2010 Highway Capacity Manual (HCM), published by the Transportation Research Board to 
assess its impact on ramp queues.  Note that the results of the HCM methodology are 
conservative.  The HCM methodology is based on the assumption that driver familiarity with 
roundabouts is low.  As driver familiarity with roundabouts increases, roundabout performance is 
expected to increase. 

The 2010 traffic counts performed by VTrans were adjusted assuming a construction year of 2015 
and 1% growth per year from 2010 to 2015.  Table 9 summarizes the results of the analysis.  
Table 9 also considers a variation of the single lane roundabout to address queuing issues on 
Ramp C.  Based on this methodology, the analysis suggests a single lane roundabout will provide 
LOS C or better for the US 5 approaches, but will lead to long delays and a LOS F on the Ramp 
C approach.  The addition of a bypass lane for right-turns off of Ramp C will reduce the delays 
for this approach  so that vehicles do not back up onto the I-91 northbound as shown in Table 9.  
Adding the bypass lane will result in a LOS C or better for the Ramp C approach, which 
compares to a LOS E for left-turns from Ramp C under existing conditions.  Analysis results are 
contained in the appendix. 

 Without Bypass Lane With Bypass Lane 

Peak 
Hour/Approach/Lane 
Group 

V/C 
Ratio 

Delay 
(sec) 

LOS 95th 
%ile 
Queue 
(ft) 

V/C 
Ratio 

Delay 
(sec) 

LOS 95th 
%ile 
Queue 
(ft) 

WB (US 5 South) 0.76 23 C 185 0.76 23 C 185 

NB (Ramp C) 1.28 155 F 896 0.46 11 B 62 

EB (US 5 North) 0.38 7 A 45 0.38 7 A 45 
Table 8 – Option C-3 Roundabout Operational Performance 

5.2.4 Alternative 4 – Realign Ramps C And D With Sykes Mountain Avenue 
Roundabout 

 
Figure 16 graphically depicts Alternative 4 improvements.  The proposed improvements are 
described as follows: 
 
• Re-stripe roadway to provide 6’ bike lanes and 11’ travel lanes on both sides of Route 5 
• Re-align Ramp C to exit I-91NB into north approach of Sykes Mountain Avenue 

roundabout 
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• Re-align Ramp D to enter I-91NB from the north approach of Sykes Mountain Avenue 
roundabout 

 
This alternative will eliminate three ramp crossings for bicyclists and all ramp crossings for 
pedestrians through the re-alignment of Ramps C and D.  The re-alignment of Ramp C will 
eliminate the weave condition on I-91 at Exit 11 between vehicles entering I-91 northbound from 
I-89 and vehicles exiting I-91 northbound. 
 
This alternative represents the  most significant improvements to bicycle and pedestrian safety, 
but comes at a high expense in terms of cost, private property impact, construction duration, 
timeline for implementation and impact to the proposed roundabout at Sykes Mountain Avenue.   
 
The construction cost of this alternative is high in relation to other alternatives considering that 
the new Ramp C alignment will require widening of the existing I-91 northbound bridge over US 
Route 5, acquisition of a commercial property and redesign of the proposed roundabout at Sykes 
Mountain Avenue.  However, excess land created in the existing interchange could be sold to 
offset costs. 
 
The proposed roundabout at Sykes Mountain Avenue will need to be redesigned to a two-lane 
roundabout to accommodate the additional traffic volumes that normally turn left onto US Route 
5 westbound from Ramp C and turn right onto Ramp D from US Route 5 westbound.  Increasing 
the roundabout size will likely require additional right-of-way from properties already being 
impacted by the currently proposed roundabout.
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Figure 12- Alternative 2 improvements.  Improvements include restriping US Route 5 to add 6' bike lanes and 11' travel lanes and constructing a 5' sidewalk with green strip on the south side of US Route 5. 
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Figure 13 - Alternative 3 improvements with Option A-1 and C-1. 
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Figure 14 - Alternative 3 improvements with Options A-2 and C-2. 
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Figure 15 - Alternative 3 improvements with Options A-1 and C-3. 
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Figure 16 - Alternative 4 improvements.  Improvements include realigning Ramps C and D to intersect with proposed roundabout at Sykes Mountain Avenue that is currently in design. 
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Figure 17 - Recommended Alternative
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5.3 Recommended Alternative 

Based on public input, the alternatives evaluation, stakeholder consensus, and the need to balance 
benefits, impacts, and costs, the recommended alternative is Alternative 3 with Options A-2 and 
C-1.  Figure 17 graphically depicts this alternative.  The other alternatives do not fully achieve the 
project purpose and need or come at too great of an expense in terms of cost and property owner 
impacts.  Alternative 3 is the preferred alternative for the following reasons: 

• Satisfies the purpose and need of the project. 

• Provides dedicated bicycle and pedestrian facilities linking the facilities on either end of 
the study area that are currently in design. 

• Reduces motor vehicle speeds of traffic exiting Ramp C which has the potential to reduce 
the number and severity of vehicle crashes due to the weaving condition on US Route 5 
between Ramp C and Sykes Mountain Avenue. 

• Eliminates Ramp A which has the potential to reduce the number and severity of vehicle 
crashes due to the existing merge condition of Ramp A and Ramp B. 

• Maintains existing intersection operational performance and does not create traffic 
mobility issues on US Route 5,  I-91 or the ramps. 

• A traffic signal can easily be added to Ramp B/F and Ramp C intersections to address 
operational deficiencies. 

• Results in minimal impact to natural and cultural resources. 

• Does not require extensive permitting. 

• Maintenance does not overburden VTrans or the Town 

5.4 Alternatives Presentation Meeting 

An Alternatives Presentation Meeting was held on August 16, 2012 at the Hartford Municipal Building.  
The purpose of the meeting was to present the alternatives developed including the recommended 
alternative, and solicit public comment.  Many comments at the meeting were received, and notes from 
the meeting are contained in the appendix.  The consensus from those in attendance was that the 
recommended alternative, Alternative #3 with Options A-2 and C-1 should be pursued.  Alternative #2 
should be pursued as a short-term solution if a near-term (1-3 years) resurfacing project is planned.  The 
VTrans Pavement Management group indicated that this segment of Route 5 is currently not planned to 
be repaved in the next four years. 

5.5 VTrans District #4 Review 

A meeting with VTrans District #4 was held on September 17th, 2012.  The purpose of the meeting was to 
review the alternatives including the recommended alternative with the VTrans District; and discuss 
maintenance considerations.  The consensus at the meeting was that the alternatives will not involve 
substantially increased maintenance effort over the existing conditions.  Notes from this meeting are 
contained in the appendix. 

5.6 VTrans Review Meeting 

A meeting with VTrans staff was held on September 19th, 2012 to review the alternatives, phasing, 
funding and logistics on how to move forward with the recommended alternative. 
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The recommended alternative was discussed, and no objections to this alternative were expressed by 
VTrans.  The discussion shifted to funding of the recommended alternative.  VTrans indicated that the 
Town can pursue funding through an Enhancement Grant or Bicycle & Pedestrian Grant for the sidewalk 
portion of the recommended alternative.  Possible funding sources for the roadway and ramp 
improvements were not fully understood by those in attendance.   
 
Since the sidewalk can be built ahead of the roadway improvements in a relatively short timeframe; and 
the roadway improvements would not likely be programmed through VTrans in the near term, the 
consensus was that pushing forward with the sidewalk improvements would allow some pedestrian 
improvements to be made in the near term while the Town continues to explore funding sources for the 
roadway and ramp improvements. 
 
Notes from this meeting are included in the appendix. 

5.7 Coordination with I-91 Bridge Scoping Study 

On October 3rd, 2012, the Town received an email from VTrans regarding a study that was being 
completed for the reconstruction of the I-91 bridges over Route 5 within the project limits.  A 
coordination meeting was held at VTrans on November 2nd, 2012 to discuss how to best coordinate the 
roadway and ramp improvements with the bridge improvements. 

The possibility of changing the recommended alternative to include a 10’ shared-use path instead of a 5’ 
sidewalk was discussed as well.  It was determined that since a sidewalk is proposed to be constructed 
between Ballardvale Drive and Arboretum, a 10’ wide shared-use path will not provide any added benefit 
at this time.  It was recommended that the Town formally request VTrans to plan for a future 10’ shared-
use path in the opening width between the abutments for the I-91 bridges.  This way the Town will be 
able to widen the sidewalk to a 10’ path in the future should the need arise. 

At this meeting, it was explained that possible funding sources for the sidewalk were clearly understood, 
however possible funding sources for the roadway and ramp improvements were not.  Reconstruction of 
the I-91 bridges could be viewed as an opportunity to build the roadway and ramp improvements 
concurrently.  However, VTrans is currently not open to combining these projects primarily due to 
schedule and the uncertainty in funding for the roadway and ramp improvements.  VTrans is open to 
designing the bridge so that the opening between abutments will be able to accommodate the future 
roadway and/or path improvements. 

Ken Robie, Program Manager for VTrans Highway Safety and Design, mentioned that the roadway and 
ramp improvements will become eligible as a candidate for the VTrans Capital Program if it is ranked on 
the prioritization list with the regional planning commission.  Mr. Robie recommended that the Town and 
Two Rivers-Ottauquechee Regional Planning Commission (TRORC) discuss the possibility of adding 
these improvements to the Regional Project Prioritization List.  The higher the ranking on the TRORC 
listing, the more likely that VTrans will add the project to their Capital Program. 
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6.0  Final Recommendations 

6.1. Recommended Improvements 

It is recommended the Town pursue funding for further development of Alternative 3 with 
Options A-2 and C-1 as shown in Figure 17 and summarized in Section 5.3.  These improvements 
include the following: 

Roadway & ramp improvements 

• Re-stripe roadway to provide 6’ bike lanes and 11’ travel lanes on both sides of Route 5 

• Eliminate Ramp A and construct channelized right-turn lane 

• Tighten slip ramp radius at Ramp C 

Sidewalk Improvements 

• Construct sidewalk with 5’ green strip on south side of Route 5 

Estimated cost for all improvements listed is $1,300,000.  Estimated costs include Preliminary 
Engineering, Right-of-Way, Legal Fees, Construction Engineering, and Construction.  A detailed 
summary of these costs is contained in the appendix. 

6.2. Next Steps 

The next step is to secure funding for the recommended sidewalk and roadway/ramp 
improvements.  The following recommended actions will improve the likelihood that the project 
receives funding. 

• Add the recommended improvements to the TROTC Regional Project Prioritization List.  
If project is added, follow-up with TROTC and VTrans regularly to review ranking and 
likelihood of becoming a funded project. 

• Study possible improvements from Route 5/Ramp B/Ramp F and Route 5/Ramp C/Ramp 
D intersections to address operational performance. 

If the roadway and ramp improvements are not likely to be funded in the near future, the Town 
can consider the following actions. 

• Pursue grant funding for the sidewalk portion of the recommended improvements.  
Estimated costs of the sidewalk improvements is $250,000. 

• Determine when Route 5 is scheduled to be resurfaced, and work with VTrans Pavement 
Management Section to implement re-striping improvements similar to those shown in 
Alternative 2.  Estimated cost to resurface this section of Route 5 including striping and 
signing is $330,000. 

The following additional project considerations are recommended once funding has been secured 
and the project moves into the engineering phase. 

• Meet with FHWA early in the plan development to determine steps required to construct 
improvements within I-91 right-of-way. 
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• Work with local garden club to re-establish plantings that will be lost near Ramp C due to 
geometric improvements 

These early steps may facilitate a more successful and timely developed project. 

The final recommendations were presented to the Town Selectboard on November 27th, 2012, and 
were unanimously accepted.  Minutes from the meeting are contained in the appendix.
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Roundabout Analysis Tool
Single Lane

12/31/2012
Version 2.1

General & Site Information v2.1
Analyst:
Agency/Co:
Date:
Project or PI#:
Year, Peak Hour:
County/District:

Entry Legs (FROM)
N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

57 0 63

544 317

0 0

456 304

0 0 513 0 848 0 380 0

N NE E SE S SW W NW
90% 100% 90% 100% 90% 100% 90% 100%
5% 0% 5% 0% 5% 0% 5% 0%
5% 0% 5% 0% 5% 0% 5% 0%
10 0 10 0 10 0 10 0
0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
1.000 1.000 0.976 1.000 0.976 1.000 0.976 1.000
0.999 1.000 0.999 1.000 0.999 1.000 0.999 1.000

N NE E SE S SW W NW
0 0 64 0 0 0 70 0
0 0 0 0 0 0 0 0
0 0 0 0 606 0 353 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 508 0 339 0 0 0
0 0 0 0 0 0 0 0
0 0 572 0 945 0 423 0
0 0 409 0 423 0 0 0

Standard Single Lane or Urban Compact

NW (8), pcu/h
Entry flow, pcu/h

Conflicting flow, pcu/h

Roundabout Type
Enter type here… Standard Single Lane

NE (2), pcu/h
E (3), pcu/h
SE (4), pcu/h
S (5), pcu/h

SW (6), pcu/h
W (7), pcu/h

FHV

Fped

Entry/Conflicting Flows
Flow to Leg #  N (1), pcu/h

Volume Characteristics
% Cars
% Heavy Vehicles
% Bicycle
# of Pedestrians (ped/hr)
PHF

(TO)               SE (4), vph
S (5), vph

SW (6), vph
W (7), vph

NW (8), vph
Output        Total Vehicles

Intersection 
Name:

US Route 5/Ramp C

Volumes

   N (1), vph
Exit               NE (2), vph
Legs                 E (3), vph

Greg Goyette, PE
Stantec

5/30/2012
Hartford US Route 5 Scoping Study

2015, AM Peak
0

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation
Office of Traffic Operations

ggoyette
Text Box
Option C-3 No Bypass Lane



Roundabout Analysis Tool
Single Lane

12/31/2012
Version 2.1

N NE E SE S SW W NW
NA NA 731 NA 721 NA 1101 NA
NA NA 558 NA 922 NA 413 NA

#VALUE! #VALUE! 0.76 #VALUE! 1.28 #VALUE! 0.38 #VALUE!
#VALUE! #VALUE! 23 #VALUE! 155 #VALUE! 7 #VALUE!
#VALUE! #VALUE! C #VALUE! F #VALUE! A #VALUE!
#VALUE! #VALUE! 185 #VALUE! 896 #VALUE! 45 #VALUE!

N NE E SE S SW W NW
NA NA 936 NA 926 NA 1299 NA
NA NA 558 NA 922 NA 413 NA

#VALUE! #VALUE! 0.61 #VALUE! 1.02 #VALUE! 0.33 #VALUE!
#VALUE! #VALUE! 13 #VALUE! 56 #VALUE! 6 #VALUE!
#VALUE! #VALUE! B #VALUE! F #VALUE! A #VALUE!
#VALUE! #VALUE! 110 #VALUE! 514 #VALUE! 37 #VALUE!

v2.1
Unit Legend:
vph = vehicles per hour
PHF = peak hour factor
FHV = heavy vehicle factor
pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

Does the bypass have a dedicated receiving lane?
Volumes

Right Turn Volume removed from Entry Leg
Volume Characteristics (for entry leg)
PHF #N/A #N/A #N/A #N/A #N/A #N/A
FHV #N/A #N/A #N/A #N/A #N/A #N/A
Fped #N/A #N/A #N/A #N/A #N/A #N/A
NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows
Entry Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A
Conflicting Flow, pcu/hr #N/A #N/A #N/A #N/A #N/A #N/A
Bypass Lane Results (HCM 2010 Model)
Entry Capacity of Bypass, vph #N/A #N/A #N/A #N/A #N/A #N/A
Flow Rates of Exiting Traffic, vph #N/A #N/A #N/A #N/A #N/A #N/A
V/C ratio #N/A #N/A #N/A #N/A #N/A #N/A
Control Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A
LOS #N/A #N/A #N/A #N/A #N/A #N/A
95th % Queue (ft) #N/A #N/A #N/A #N/A #N/A #N/A
Approach w/Bypass Delay, s/veh #N/A #N/A #N/A #N/A #N/A #N/A
Approach w/Bypass LOS #N/A #N/A #N/A #N/A #N/A #N/A

Select Exit Leg for Bypass (TO)

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Control Delay, sec/pcu
LOS
95th % Queue (ft)
Notes:

Bypass 
#1

Bypass 
#2

LOS
95th % Queue (ft)
Calibrated Model (future)
Entry Capacity, vph
Entry Flow Rates, vph
V/C ratio

Results: Approach Measures of Effectiveness
HCM 2010 Model (build)

Entry Capacity, vph
Entry Flow Rates, vph
V/C ratio
Control Delay, s/veh

Georgia Department of Transportation
Office of Traffic Operations



Roundabout Analysis Tool
Single Lane

12/31/2012
Version 2.1

General & Site Information v2.1
Analyst:
Agency/Co:
Date:
Project or PI#:
Year, Peak Hour:
County/District:

Entry Legs (FROM)
N (1) NE (2) E (3) SE (4) S (5) SW (6) W (7) NW (8)

57 0 63

0 317

0 0

456 304

0 0 513 0 304 0 380 0

N NE E SE S SW W NW
90% 100% 90% 100% 90% 100% 90% 100%
5% 0% 5% 0% 5% 0% 5% 0%
5% 0% 5% 0% 5% 0% 5% 0%
10 0 10 0 10 0 10 0
0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
1.000 1.000 0.976 1.000 0.976 1.000 0.976 1.000
0.999 1.000 0.999 1.000 0.999 1.000 0.999 1.000

N NE E SE S SW W NW
0 0 64 0 0 0 70 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 353 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 508 0 339 0 0 0
0 0 0 0 0 0 0 0
0 0 572 0 339 0 423 0
0 0 409 0 423 0 0 0

Standard Single Lane or Urban Compact

Legs                 E (3), vph

Greg Goyette, PE
Stantec

5/30/2012
Hartford US Route 5 Scoping Study

2015, AM Peak
0

Intersection 
Name:

US Route 5/Ramp C

Volumes

   N (1), vph
Exit               NE (2), vph

PHF

(TO)               SE (4), vph
S (5), vph

SW (6), vph
W (7), vph

NW (8), vph
Output        Total Vehicles

Volume Characteristics
% Cars
% Heavy Vehicles
% Bicycle
# of Pedestrians (ped/hr)

FHV

Fped

Entry/Conflicting Flows
Flow to Leg #  N (1), pcu/h

Standard Single Lane

NE (2), pcu/h
E (3), pcu/h
SE (4), pcu/h
S (5), pcu/h

SW (6), pcu/h
W (7), pcu/h

NW (8), pcu/h
Entry flow, pcu/h

Conflicting flow, pcu/h

Roundabout Type
Enter type here…

N 

SE 

NE 

E 

S 
SW 

W 

NW 

North

Georgia Department of Transportation
Office of Traffic Operations

ggoyette
Text Box
Option C-3 with Bypass Lane



Roundabout Analysis Tool
Single Lane

12/31/2012
Version 2.1

N NE E SE S SW W NW
NA NA 731 NA 721 NA 1101 NA
NA NA 558 NA 330 NA 413 NA

#VALUE! #VALUE! 0.76 #VALUE! 0.46 #VALUE! 0.38 #VALUE!
#VALUE! #VALUE! 23 #VALUE! 11 #VALUE! 7 #VALUE!
#VALUE! #VALUE! C #VALUE! B #VALUE! A #VALUE!
#VALUE! #VALUE! 185 #VALUE! 62 #VALUE! 45 #VALUE!

N NE E SE S SW W NW
NA NA 936 NA 926 NA 1299 NA
NA NA 558 NA 330 NA 413 NA

#VALUE! #VALUE! 0.61 #VALUE! 0.37 #VALUE! 0.33 #VALUE!
#VALUE! #VALUE! 13 #VALUE! 8 #VALUE! 6 #VALUE!
#VALUE! #VALUE! B #VALUE! A #VALUE! A #VALUE!
#VALUE! #VALUE! 110 #VALUE! 43 #VALUE! 37 #VALUE!

v2.1
Unit Legend:
vph = vehicles per hour
PHF = peak hour factor
FHV = heavy vehicle factor
pcu = passenger car unit

     Bypass Lane Merge Point Analysis (if applicable)

S (5)
E (3)

Does the bypass have a dedicated receiving lane? Yes
Volumes

Right Turn Volume removed from Entry Leg 544
Volume Characteristics (for entry leg)
PHF 0.92 #N/A #N/A #N/A #N/A #N/A
FHV 0.98 #N/A #N/A #N/A #N/A #N/A
Fped 1.00 #N/A #N/A #N/A #N/A #N/A
NOTE:  Volume Characteristics for Exit Leg are already taken into account

Entry/Conflicting Flows
Entry Flow, pcu/hr 606 #N/A #N/A #N/A #N/A #N/A
Conflicting Flow, pcu/hr 0 #N/A #N/A #N/A #N/A #N/A
Bypass Lane Results (HCM 2010 Model)
Entry Capacity of Bypass, vph 1101 #N/A #N/A #N/A #N/A #N/A
Flow Rates of Exiting Traffic, vph 591 #N/A #N/A #N/A #N/A #N/A
V/C ratio 0.54 #N/A #N/A #N/A #N/A #N/A
Control Delay, s/veh 0.0 #N/A #N/A #N/A #N/A #N/A
LOS A #N/A #N/A #N/A #N/A #N/A
95th % Queue (ft) 85 #N/A #N/A #N/A #N/A #N/A
Approach w/Bypass Delay, s/veh 4.1 #N/A #N/A #N/A #N/A #N/A
Approach w/Bypass LOS A #N/A #N/A #N/A #N/A #N/A

V/C ratio

Results: Approach Measures of Effectiveness
HCM 2010 Model (build)

Entry Capacity, vph
Entry Flow Rates, vph
V/C ratio
Control Delay, s/veh
LOS
95th % Queue (ft)
Calibrated Model (future)
Entry Capacity, vph
Entry Flow Rates, vph

Control Delay, sec/pcu
LOS
95th % Queue (ft)
Notes:

Bypass 
#1

Select Exit Leg for Bypass (TO)

Bypass 
#3

Bypass 
#4

Bypass 
#5

Bypass 
#6Bypass Characteristics

Select Entry Leg from Bypass (FROM)

Bypass 
#2

Georgia Department of Transportation
Office of Traffic Operations
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Page 10
This Document is Exempt from Discovery or Admission Under 23 U.S.C. 409.

Severity

H.C.L PDO Critical Actual Ratio Index

No. /3. Route System Town Mileage ADT Years Crashes Fatalities Injuries Crashes Rate Rate Actual/Cri
tical

($/Accident/
1.)

Vermont Agency of Transportation

Statewide Intersections - Route Log Order /2 - Statewide

Years: 2006 - 2010

81 VT-2A, INDUSTRIAL AVE., WILLISTON, MT. 
VIEW ROAD, WILLISTON

Minor Arterial (u)/Urban Collector (u) Williston 4.780 - 4.800 22320 5 43 0 4 41 0.867 1.055 1.216 $13,821 

100 US-4, FAS 0168, TOWN ROAD 0008 Principal Arterial (r)/Major Collector 
(r)

Hartford 2.440 - 2.540 9129 5 15 0 5 11 0.811 0.9 1.109 $27,253 

47 US-4, FAS 0168 Principal Arterial (r)/Major Collector 
(r)

Hartford 3.310 - 3.390 8889 5 19 0 3 16 0.816 1.171 1.434 $17,016 

101 US-4, QUEECHE STATE HIGHWAY Principal Arterial (r) Hartford 5.780 - 5.940 9700 5 17 0 5 14 0.865 0.96 1.109 $25,512 

64 US-4, I-89 Principal Arterial (r)/Minor Arterial (r) Hartford 6.430 - 6.590 5188 5 14 0 9 8 1.152 1.478 1.283 $45,564 

56 VT-4A, VT-30 Minor Arterial (r)/Major Collector (r) Castleton 1.760 - 1.860 10340 5 26 0 16 17 1.026 1.377 1.342 $44,504 

94 US-5, VT-5A, TOWN ROAD 0035 Major Collector (r) Burke 4.030 - 4.110 2121 5 5 0 4 4 1.124 1.291 1.148 $57,440 

88 US-5, VT-25 Major Collector (r) Bradford 1.380 - 1.480 8055 5 14 0 3 11 0.81 0.952 1.175 $20,129 

110 US-5, VT-25B Major Collector (r) Bradford 2.370 - 2.430 6135 5 10 0 0 10 0.862 0.893 1.035 $8,300 

* # 117 US-5, VT-142 Minor Arterial (u) Brattleboro 2.120 - 2.140 17606 5 26 0 2 24 0.8 0.809 1.011 $12,546 

77 US-5, VT-123 Minor Arterial (r) Westminster 5.140 - 5.240 6500 5 11 0 0 11 0.756 0.927 1.226 $8,300 

* 72 US-5, FAS 0325 Major Collector (r) Hartford 3.050 - 3.080 17534 5 28 0 3 26 0.689 0.875 1.269 $14,511 

# 118 US-5, US-4 Minor Arterial (r)/Major Collector (r) Hartford 3.490 - 3.660 11294 5 21 0 4 17 1.008 1.018 1.009 $18,814 

# 11 US-5, VT-14, US-4 Minor Arterial (r)/Major Collector (r) Hartford 4.060 - 4.160 14367 5 52 0 6 46 0.964 1.983 2.056 $14,669 

ggoyette
Rectangle



Page: 199 Vermont Agency of Transportation   Date:  10/27/2011
General Yearly Summaries - Crash Listing:  State Highways and All Federal Aid Highway Systems

From 01/01/06 To 12/31/10 General Yearly Summaries Information

*

Reporting

Agency/

Number Town

Mile

Marker

Date

MM/DD/YY Time Weather Contributing Circumstances Direction Of Collision

Number

Of

Injuries

Number

Of

Fatalities Direction

 Road

Group

 

Route: US-5 Continued ...

1408/7319-06 Hartford 1.4 05/22/2006 12:56 Cloudy Operating vehicle in erratic, reckless, careless, 
negligent, or aggressive manner, Other 
improper action

Single Vehicle Crash 1 0 SH

1408/6079-06 Hartford 1.49 05/04/2006 14:59 Clear Failure to keep in proper lane, Inattention Same Direction Sideswipe 0 0 SH
1408/15996-06 Hartford 1.59 12/03/2006 19:35 Clear No improper driving Single Vehicle Crash 0 0 S SH
VT0140300/10HF0
3060

Hartford 1.7 07/26/2010 18:14 Clear No improper driving Single Vehicle Crash 0 0 S SH

VT0140300/08HF0
7843

Hartford 1.79 11/20/2008 13:49 Cloudy No improper driving, Followed too closely Rear End 0 0 S SH

VT0140300/08HF0
3253

Hartford 1.82 06/04/2008 03:09 Rain Fatigued, asleep, Failure to keep in proper lane Single Vehicle Crash 2 0 SH

1408/52-06 Hartford 1.87 09/05/2006 11:39 Clear Failure to keep in proper lane, Unknown, No 
improper driving

Opp Direction Sideswipe 1 1 S SH

VT0140300/08HF0
3867

Hartford 2.16 07/01/2008 03:49 Fog, Smog, Smoke Failure to keep in proper lane, Swerving or 
avoiding due to wind, slippery surface, vehicle, 
object, non-motorist in roadway etc

Single Vehicle Crash 1 0 N SH

VT0140300/09HF0
4554

Hartford 2.46 06/19/2009 12:09 Cloudy Followed too closely, No improper driving Rear End 0 0 S SH

1408/9552-06 Hartford 2.5 07/24/2006 15:05 Clear Followed too closely, No improper driving Rear End 0 0 N SH
1408/6387-07 Hartford 2.5 05/11/2007 08:35 Cloudy No improper driving, Operating defective 

equipment
Rear End 1 0 S SH

VT0140300/08HF0
0848

Hartford 2.5 02/16/2008 11:10 Cloudy Failed to yield right of way, No improper driving Left Turn and Thru, Angle Broadside -->v-- 0 0 SH

VT0140300/10HF0
3287

Hartford 2.5 08/10/2010 08:55 Clear Disregarded traffic signs, signals, road 
markings, No improper driving

No Turns, Thru moves only, Broadside ^< 0 0 E SH

1408/1508-06 Hartford 2.51 01/26/2006 18:26 Clear Inattention, No improper driving Right Turn and Thru, Angle Broadside -->^-- 0 0 SH
VT0140300/09HF0
6083

Hartford 2.51 08/13/2009 17:07 Clear Failed to yield right of way, Inattention, No 
improper driving

Left Turn and Thru, Broadside v<-- 0 0 E SH

1408/15898-06 Hartford 2.52 12/01/2006 16:41 Rain Wrong side or wrong way, Inattention, No 
improper driving

Opp Direction Sideswipe 0 0 N SH

1408/4458-06 Hartford 2.53 03/24/2006 11:46 Rain Inattention Rear End 0 0 N SH
1408/6316-07 Hartford 2.54 05/03/2007 07:44 Clear Failure to keep in proper lane, Inattention Same Direction Sideswipe 0 0 S SH
1408/7195-07 Hartford 2.54 05/30/2007 07:41 Clear Followed too closely, Inattention, No improper 

driving
Rear End 0 0 N SH

VT0140300/08HF0
1937

Hartford 2.54 04/11/2008 10:23 Cloudy Rear-to-rear 0 0 E SH

VT0140300/08HF0
6963

Hartford 2.54 10/19/2008 11:25 Clear Failed to yield right of way, Inattention, No 
improper driving

No Turns, Thru moves only, Broadside ^< 0 0 S SH

1408/2540-06 Hartford 2.64 02/16/2006 16:46 Clear Distracted, Followed too closely, No improper 
driving

Rear End 1 0 W SH

1408/7249-06 Hartford 2.68 06/06/2006 16:45 Clear No improper driving, Inattention Rear End 0 0 SH
1408/4684-07 Hartford 2.68 03/21/2007 14:33 Clear Inattention, Followed too closely, No improper 

driving
Rear End 0 0 W SH

1408/8145-06 Hartford 2.69 06/15/2006 06:28 Cloudy No improper driving, Followed too closely Rear End 0 0 N SH
VT0140300/09HF0
7731

Hartford 2.7 10/13/2009 11:17 Rain Failed to yield right of way, No improper driving 2 0 E SH

VT0140300/10HF0
5299

Hartford 2.71 12/26/2010 16:40 Clear Technology Related Distraction, Inattention, 
No improper driving

Rear End 0 0 S SH

1408/3194-07 Hartford 2.72 01/25/2007 12:12 Clear No improper driving, Inattention, Failed to yield 
right of way

Left Turn and Thru, Broadside v<-- 0 0 N SH

1408/11644-07 Hartford 2.72 09/12/2007 07:56 Clear Followed too closely, No improper driving Rear End 0 0 N SH
1408/1492-06 Hartford 2.73 01/25/2006 17:43 Cloudy No improper driving, Inattention, Fatigued, 

asleep
Left Turn and Thru, Broadside v<-- 0 0 S SH

1408/3812-07 Hartford 2.76 03/12/2007 09:28 Cloudy No improper driving, Swerving or avoiding due 
to wind, slippery surface, vehicle, object, non-
motorist in roadway etc

Opp Direction Sideswipe 0 0 SH

VT0140300/10HF0
4231

Hartford 2.8 10/05/2010 16:44 Cloudy Failed to yield right of way, No improper driving No Turns, Thru moves only, Broadside ^< 0 0 S SH

*Crash occurred prior to the last Highway Improvement Project.  This data should not be used in a crash analysis.  UNK indicates the Mile Marker is Unknown.
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Page: 200 Vermont Agency of Transportation   Date:  10/27/2011
General Yearly Summaries - Crash Listing:  State Highways and All Federal Aid Highway Systems

From 01/01/06 To 12/31/10 General Yearly Summaries Information

*

Reporting

Agency/

Number Town

Mile

Marker

Date

MM/DD/YY Time Weather Contributing Circumstances Direction Of Collision

Number

Of

Injuries

Number

Of

Fatalities Direction

 Road

Group

 

Route: US-5 Continued ...

1408/1770-06 Hartford 2.81 02/01/2006 12:53 Cloudy No improper driving, Failure to keep in proper 
lane

Same Direction Sideswipe 0 0 S SH

1408/2864-07 Hartford 2.81 02/23/2007 16:17 Clear Failed to yield right of way, Disregarded traffic 
signs, signals, road markings, No improper 
driving

Left Turn and Thru, Broadside v<-- 0 0 SH

VT0140300/10HF0
2647

Hartford 2.83 07/01/2010 11:57 Clear Inattention, No improper driving Left Turn and Thru, Broadside v<-- 0 0 E SH

VT0140300/10HF0
1442

Hartford 2.85 04/13/2010 14:41 Clear Failure to keep in proper lane, No improper 
driving

Same Direction Sideswipe 0 0 S SH

1408/3361-06 Hartford 2.87 02/28/2006 15:58 Clear No improper driving, Distracted Rear End 0 0 SH
1408/371-06 Hartford 2.88 01/05/2006 10:45 Snow Made an improper turn, No improper driving No Turns, Thru moves only, Broadside ^< 0 0 SH
VT0140300/09HF0
1413

Hartford 2.89 03/06/2009 11:20 Clear Disregarded traffic signs, signals, road 
markings, Inattention, No improper driving

Same Direction Sideswipe 0 0 S SH

VT0140300/10HF0
5175

Hartford 2.9 12/14/2010 12:00 Clear Exceeded authorized speed limit Single Vehicle Crash 0 0 S SH

1408/14566-06 Hartford 2.93 10/31/2006 07:20 Cloudy Technology Related Distraction, Failure to 
keep in proper lane

Single Vehicle Crash 0 0 S SH

1408/13138-06 Hartford 2.94 09/29/2006 17:53 Cloudy Followed too closely, Inattention, No improper 
driving

Rear End 0 0 N SH

1408/4892-06 Hartford 2.97 03/30/2006 17:02 Clear Failed to yield right of way, Inattention, No 
improper driving

Same Direction Sideswipe 0 0 N SH

1408/5500-07 Hartford 2.97 04/11/2007 12:42 Clear Followed too closely, Inattention, No improper 
driving

Rear End 0 0 S SH

VT0140300/10HF0
5012

Hartford 2.97 12/01/2010 10:51 Rain No improper driving, Failed to yield right of 
way, Inattention

Left Turn and Thru, Angle Broadside -->v-- 0 0 S SH

1408/10168-07 Hartford 2.98 08/03/2007 16:46 Clear Failed to yield right of way, Unknown Left Turn and Thru, Angle Broadside -->v-- 0 0 SH
1408/7682-06 Hartford 3 05/24/2006 12:11 Clear No improper driving, Inattention Same Direction Sideswipe 0 0 E SH
1408/6906-06 Hartford 3.01 05/26/2006 15:28 Clear No improper driving, Failed to yield right of 

way, Made an improper turn
Opp Direction Sideswipe 0 0 S SH

1408/7757-07 Hartford 3.01 06/06/2007 14:58 Clear Failed to yield right of way, No improper driving Same Direction Sideswipe 0 0 N SH
1408/320-06 Hartford 3.02 01/01/2006 02:49 Cloudy Unknown, Under the influence of 

medication/drugs/alcohol
No Turns, Thru moves only, Broadside ^< 2 0 N SH

1408/2632-06 Hartford 3.02 02/19/2006 01:04 Clear No improper driving, Failed to yield right of 
way, Disregarded traffic signs, signals, road 
markings

Left Turn and Thru, Angle Broadside -->v-- 0 0 SH

VT0140300/08HF0
2042

Hartford 3.02 04/15/2008 15:59 Clear Disregarded traffic signs, signals, road 
markings, Unknown, No improper driving

Left Turn and Thru, Angle Broadside -->v-- 0 0 E SH

VT0140300/08HF0
4082

Hartford 3.02 07/10/2008 16:10 Clear Other improper action Head On 0 0 E SH

VT0140300/08HF0
7880

Hartford 3.02 11/22/2008 13:28 Clear No improper driving, Followed too closely Rear End 0 0 S SH

VT0140300/10HF0
0221

Hartford 3.03 01/18/2010 23:59 Cloudy Operating vehicle in erratic, reckless, careless, 
negligent, or aggressive manner, Under the 
influence of medication/drugs/alcohol

Single Vehicle Crash 0 0 SH

1408/686-07 Hartford 3.04 01/18/2007 00:57 Clear Under the influence of 
medication/drugs/alcohol, Failure to keep in 
proper lane

Single Vehicle Crash 0 0 SH

1408/6955-07 Hartford 3.06 05/25/2007 16:42 Clear No improper driving, Followed too closely Rear End 0 0 SH
VT0140300/08HF0
6737

Hartford 3.06 10/11/2008 00:47 Clear Failed to yield right of way, Operating vehicle 
in erratic, reckless, careless, negligent, or 
aggressive manner, No improper driving

Left Turn and Thru, Angle Broadside -->v-- 0 0 SH

VT0140300/08HF0
7968

Hartford 3.06 11/26/2008 14:11 Cloudy Failed to yield right of way Right Turn and Thru, Same Direction 
Sideswipe/Angle Crash ^^--

0 0 N SH

1408/13136-06 Hartford 3.07 09/15/2006 08:47 Cloudy Failed to yield right of way, No improper driving Same Direction Sideswipe 0 0 E SH
1408/1726-07 Hartford 3.07 02/02/2007 19:36 Snow No improper driving No Turns, Thru moves only, Broadside ^< 0 0 N SH
1408/11446-07 Hartford 3.07 08/29/2007 05:52 Clear No improper driving, Failed to yield right of 

way, Disregarded traffic signs, signals, road 
markings

Left Turn and Thru, Angle Broadside -->v-- 2 0 SH

*Crash occurred prior to the last Highway Improvement Project.  This data should not be used in a crash analysis.  UNK indicates the Mile Marker is Unknown.
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REPORT NUMBER Town Mile Marker Date Time Weather Contributing Circumstances Direction of Collision
# of 

Injuries
# of 

Fatalities
Direction Road Group Street Adress Intersection With

11D305158  Hartford  0.05 12/5/2011 15:25 Clear 
Followed too closely, Disregarded traffic signs, 
signals, road markings, No improper driving 

Rear End  2 0 Ramp/Spur  I91 S On Ramp US RT 5 S

11D30524  Hartford  0.4  02/03/2011  7:54 Clear  Followed too closely, No improper driving  Rear End  0 0 S  Ramp/Spur  I91 S On Ramp US RT 5 S
11D30740 Hartford  0.21 2/17/2011 9:12 Clear  No improper driving, Followed too closely  Rear End  0 0 N  Ramp/Spur  I91 S On Ramp US RT 5 S

11D30753  Hartford  0.21 2/18/2011 12:06 Cloudy 
No improper driving, Followed too closely, 
Inattention  

Rear End  0 0 Ramp/Spur  I91 S On Ramp US RT 5 S

11D30839 Hartford  0.36  02/23/2011 18:36 Clear 
No improper driving, Driving too fast for conditions, 
Failed to yield right of way  

Rear End  0 0 Ramp/Spur  I91 S On Ramp US RT 5 S

3874‐07  Hartford  0.06 2/23/2007 14:33 Clear  No improper driving, Followed too closely  Rear End  0 0 S  Ramp/Spur  Exit 11 onramp A  I‐91 SB Rt 5
10HF03055 Hartford  0.03 7/26/2010 17:02 Clear  No improper driving, Followed too closely  Rear End  0 0 S  Ramp/Spur  Interstate 91 Exit 11 Off RampF North  Hartland Road (US#5)
5047‐07  Hartford  0.08 4/2/2007 13:45 Rain  Inattention, No improper driving  Rear End  0 0 N  Ramp/Spur  Exit 11  Ramp A  I‐91 NB North Hartland Rd
8087‐07  Hartford  0.08 5/18/2007 12:22 Cloudy  Followed too closely, Inattention, Unknown  Rear End  1 0 N  Ramp/Spur  Exit 11  On Ramp  I‐91 SB North Hartland Rd

09D301025  Hartford  0.09 3/25/2009 10:19 Clear 
Inattention, Failed to yield right of way, No improper 
driving

Rear End  0 0 N  Ramp/Spur  I‐91 SB Exit 11 Ramp A NO DATA

12538‐07  Hartford  0.21 9/29/2007 18:18 Clear  No improper driving, Followed too closely  Rear End  0 0 N  Ramp/Spur  Exit 11  Ramp C  I‐91 NO DATA
3683‐07  Hartford  0.08 3/8/2007 13:03 Clear  No improper driving, Followed too closely  Rear End  0 0 S  Ramp/Spur  Exit 11  Ramp A  I‐91 SB NO DATA
09D301653  Hartford  0.05 4/19/2009 8:34 Clear  No improper driving, Followed too closely,  Rear End  0 0 N  Ramp/Spur  I‐91 Southbound on Ramp A Exit 11 Sb On Ramp A

14211‐07  Hartford  0.08 11/7/2007 17:19 Clear 
Disregarded traffic signs, signals, road markings, 
Unknown  

Rear End  0 0 N  Ramp/Spur  Exit 11  Ramp A  I‐91 NB Exit 11 SB on ramp

09D303259 Hartford  0.01 9/8/2009 17:36 Clear  Other improper action, Inattention  Rear End  1 0 S  Ramp/Spur  I‐91 SB Exit 11 Sb Ramp B Exit 11 Sb

08D301297  Hartford  0.11 3/20/2008 23:09 Cloudy 
Driving too fast for conditions, Followed too closely, 
No improper driving 

Rear End  0 0 N  Ramp/Spur  Exit 11 Nb Off Ramp C Exit 11 Off Ramp MM 70/40

11D303222  Hartford  0.21 8/2/2011 7:57 Clear  Inattention, No improper driving  Rear End  0 0 N  Ramp/Spur  89n ‐ 91n Ramp A Exit 11

11D30357  Hartford  0.19 1/22/2011 15:30 Clear 
No improper driving, Followed too closely, 
Inattention 

Rear End  0 0 N  Ramp/Spur  89n ‐ 91n Ramp A Exit 11

11D30483 Hartford  0.55  01/31/2011 14:32 Clear  No improper driving, Followed too closely  Rear End  0 0 Ramp/Spur  89n ‐ 91n Ramp A Exit 11
10D303859 Hartford  0.33  10/13/2010  8:00 Clear  Followed too closely, No improper driving  Rear End  0 0 N  Ramp/Spur  I‐91 Exit 11 Ramp B 7 91 S On Ramp

General Yearly Summaries ‐ Crash Listing: State Highways and All Federal Aid Highway Systems
From 01/01/07 To 12/31/11 General Yearly Summaries Information
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Minutes of the  
I-91, Exit 11 Interchange 

Bicycle/Pedestrian Scoping Study 
Local Concerns Meeting 

Hartford Municipal Building  
May 2, 2012 

 
Attendance: Rita Seto, Glen Valentine, Tom Linnell, Frederica Graham, Todd McKee, Chuck Wooster, 
and Pat Flanagan.  
 
Consultants: Greg Goyette and Karl Richardson of Stantec, Inc. 
 
Town Staff: Allyn Ricker, Highway and Matt Osborn, Planner 

 
The meeting, which was held in the second floor conference room of the Hartford Municipal Building, 
began at 6:36 p.m. Matt Osborn welcomed everyone to the meeting. 
 
Background: Matt Osborn provided background information for the project, which included a number 
of plans and studies that led to this project.  He noted that highway design and development patterns in 
this area of Hartford have focused primarily on motor vehicles and that not much consideration has 
been given to the accommodation of pedestrians and bicyclists.  He noted that that began to change 
around 2000.  Matt listed the following plans/studies that have led to changes in policy.       
 

o Sykes Mountain Avenue Study, 2000.   
o Route 5 South Study, 2001.   
o Sykes Mountain Avenue/Route 5 Bicycle/Pedestrian Scoping Study, 2004.  The study included all 

of Sykes Mountain Avenue & ½ mile of Route 5 through the Interchange area. At that time, the 
Vermont Agency of Transportation (VTrans) did not embrace the accommodation of bicyclists 
and pedestrians through the interchange area.  

o Hartford Master Plan 2007. Transportation Element had a strong multi-modal emphasis. One of 
the recommendations was for the Town to undertake a townwide Pedestrian and Bicycle Plan. 

o Hartford Pedestrian and Bicycle Plan, 2009.  The Plan recommended sidewalks and bike lanes 
along this corridor  

 
Matt noted that over the last ten years, the Planning Commission has been requiring sidewalks to be 
constructed during the Subdivision and Site Development Plan review process in the more urban/built up 
areas of Hartford and includes Sykes Mountain Avenue and Route 5.  He also noted that the Town 
applied for and received transportation enhancement grants for the following projects: 
 

1. 2009 Design and construct sidewalk and bike lanes on Sykes Mountain Avenue. 
2. 2010 Design and construct sidewalk and bike lanes on Route 5. 
3. 2011 Conduct a bicycle/pedestrian scoping study for the Interchange Area.    

 
Matt noted that the sidewalks for Sykes Mountain Avenue and Route 5 south of Ballardvale Drive are in 
the conceptual design phase and a community meeting will be scheduled in the coming weeks.  Matt 
reported that staff and the consultant met with Vermont Agency of Transportation officials in March and 
that the project was well received.  This reflects a significant change from the 2004 study.    
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Meeting Purpose: Matt Osborn noted that tonight’s meeting is the first of three public meetings on the 
interchange area.  The purpose of this meeting is to explain the project and to solicit public input. Matt 
introduced project manager and engineer Greg Goyette and engineer Karl Richardson of Stantec.   
 
Greg Goyette went around the room and asked each person to introduce themselves.  Greg Goyette 
reviewed the project definition. 
 

1. Collect and review existing information. 
2. Solicit public concerns and ideas. 
3. Establish purpose and needs of project. 
4. Identify potential alternatives. 
5. Evaluate alternatives and select a preferred alternative.   

 
Greg identified the project committee as Matt Osborn and Rich Menge from the Town of Hartford, Rita 
Seto from the Two Rivers-Ottauquechee Regional Commission and Kevin Russell from VTrans.  Greg 
Goyette proceeded to go over the items that will be covered under collect and review existing 
information: 
 

1. Project background (land use change/connectivity) 
2. Traffic conditions- volumes, widths, right-of-way 
3. Environmental/cultural resources 
4. Utilities 
5. Bicycle/pedestrian facilities  
6. Planned Route 5 improvements 

 
Greg Goyette pointed out that the current interchange design developed in the 1960s is all about 
moving motor vehicles through the area as quickly as possible.  He noted that the project is entirely 
within the state right-of-way and that there is a great deal of pavement.  As a result, there is an 
opportunity to use the existing footprint which could result in short term solutions.    
 
Draft Project Purpose: Greg Goyette went over the draft project purpose, “Transform US Route 5 
through the I-91, Exit 11 Interchange from a transportation facility that gives sole consideration to 
motor vehicles to one that balances motor vehicle mobility and safety with pedestrian/bicyclists 
accessibility, mobility and safety.”   
 
Draft Project Needs: Greg Goyette then presented the following project needs:   
 
1. Sidewalk along the project corridor. Currently, pedestrians walk on the roadway shouldersor just off 

the road.  A sidewalk along the south side of Route 5 will link proposed sidewalks located at each 
end of the corridor that are currently in design. 

2. Bicycle lanes along the project corridor. With an AADT of 13,200 moving at high speeds, the lack 
of these facilities discourages bicycle use through the corridor.  

3. Reduced and consistent lane widths for motorists. Numerous lane configurations and excessive 
widths, 12’ plus, encourage high motor vehicle speeds without consideration for bicyclists and 
pedestrians.  

4. Improved ramp geometry. The current ramp A and ramp C geometries promote high motor vehicle 
speeds and include merging conditions.  Crash histories reveal sideswipe and rear-end collisions at 
these locations.   

5. Motor vehicle mobility. Proposed improvements must result in adequate traffic mobility along 
Route 5 and not impact traffic operations on Interstate 91.      
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Community Input: Greg Goyette proceeded to ask for comments from the audience.  The following are 
public comments: 

• It is unsafe to walk or bike through the interchange area. 
• The interchange area is in need of improvements for bicyclists and pedestrians.  
• There is lots of pavement and unclear lane designation through the interchange area.  Consider 

restriping and lane reconfigurations like the ones done in Norwich by Exit 13.   
• The Ramp C and A (southbound on-ramp and the northbound off-ramp) are particularly 

challenging for pedestrians and bicyclists to navigate.   
• Expressed concern about the hazard of vehicles backing up on I-91.  
• Providing safer facilities for bicyclists and pedestrians is likely to encourage more people to 

walk to the Aquatic Center and other destinations from motels. 
• There is a large amount of truck and bus traffic through the interchange area.  
• You need to be careful about encouraging more people to walk and bike across a dangerous 

section such as the Ramps A & C.   
• Currently, getting through the Ramp C is very unsafe to cross. 
• The VA Hospital has a lot of pedestrian activity. 
• Hopes that it is possible to implement short-term improvements such as restriping for bicyclists. 
• Would like to see Ramp A eliminated so that all traffic would enter Ramp B at a 90 degree 

angle.   
• Consider improved signage with any alternative.   
• Excessive speed is a serious problem. Consider using traffic calming, such as rumble strips to 

slow down vehicular traffic.  
• Use bike symbols to inform motorists to expect bicyclists in the area.    
• If the sidewalk was on the north side of Route 5, you would avoid having pedestrians crossing 

Ramp C.   
• Noticed that there is a spike in pedestrian traffic during swim meets at the Aquatic Center.   
• Observed that motorists often change lanes at the last second by Ramp A.   
• As a bicyclist, Ramps A & C are the most uncomfortable to cross.   
• Would like to see complete streets concept applied through the interchange area.         

 
Next Step: Greg Goyette thanked everyone for attending the meeting.  He noted that the next step is for 
the consultant to meet with Town staff, develop the alternatives, then meet with VTrans, refine the 
alternatives and then present to the public at a community meeting.  Greg estimated that the community 
meeting will take place in 2-3 months.  Greg encouraged contacting Matt Osborn or himself if they 
have comments.  Matt noted that if you signed in and gave your e-mail or postal address, you will be 
notified of future meetings on the Interchange area.   
 
Adjournment: Greg Goyette thanked everyone for attending.  The meeting adjourned at 7:44 p.m. 
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Bicycle & Pedestrian Study for the Exit 11, I‐91 Interchange Area 
Design Criteria 

 
   

Parameter US 5 Reference/Comments 

Functional Classification Major Rural Collector 
(uncurbed) 

 

AADT (2012) 13,200 vpd (west of exit) 
6,600 vpd (east of exit) 

Projected from Actual 2010 AADT 
Projected from Estimated 2010 AADT 

Design Vehicle WB-67  
Posted Speed 40 mph  
Design Speed 40 mph  
Stopping Sight Distance 275 ft. VSS Sect. 5.4.1 
Corner Sight Distance 440 ft. VSS Sect. 5.4.2 
Travel Lane Width   
Minimum Vermont State 

Standard 
11 ft. VSS Sect. 5.6 

Existing 12 ft.  
Proposed 11 ft.  

Bicycle Lane Width   
Existing N/A  

Minimum  3 ft. 
 

4 ft.  

VSS Sect. 5.14.1 
 

VPBM, Table 4-7 
Preferred 6 ft. VPBM, Table 4-7 
Proposed 6 ft  

Clear Zone   
With Vertical Curb 1.5 ft. VSS Sect. 5.9 

Without Vertical Curb 14-16 ft. VSS Sect. 5.9 
Sidewalk Offset from 
Edge of Pavement 

  

Minimum 5 ft. (at least 3ft. is green 
strip) 

Assumes no curb installed.  VPBM, 
Section 3.4.8 

Proposed 5 ft.  
Sidewalk Width   

Minimum 5 ft. VPBM, Section 3.4.1 
Proposed 5 ft.  

Sidewalk Lateral 
Clearance to Obstructions 

  

Minimum 1 ft. VPBM 
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Minutes of the  
I-91, Exit 11 Interchange 

Bicycle/Pedestrian Scoping Study 
Alternatives Community Meeting 

Hartford Municipal Building  
August 16, 2012 

 
Attendance: Chris Lowe, Mark Pippin and Tom Linnell.   
 
Consultants: Greg Goyette and Karl Richardson of Stantec, Inc. 
 
Town Staff: Rich Menge, DPW Director and Matt Osborn, Planner 

 
The meeting, which was held in the second floor conference room of the Hartford Municipal Building, 
began at 6:36 p.m. Rich Menge welcomed everyone to the meeting.   
 
Background: Rich Menge introduced engineers from Stantec, Greg Goyette and Karl Richardson.  He 
reported that Greg and Karl have been working in Hartford on the design of two sidewalk and bike lane 
projects; Sykes Mountain Avenue between Ralph Lehman Drive and Butternut Road, and Route 5 
between Arboretum Lane and Ballardvale Drive.  Rich noted that a sidewalk also will be included with 
the two roundabouts that are planned for the intersection of Route 5 and Sykes Mountain Avenue and the 
intersection of Sykes Mountain Avenue and Ralph Lehman Drive.  He noted that the interchange area is a 
key link to providing sidewalk connectivity in this area of town.  Rich stated the Vermont Complete 
Streets Legislation that was passed during the last Legislative session mandates that the State and 
municipalities look at the accommodation of bicyclists and pedestrians along our roadways.  Rich noted 
that Town staff and consultants have had two meetings with Vermont Agency of Transportation officials 
in Montpelier and that the project is moving along much more smoothly than the process did in 
2003/2004.   
 
Meeting Purpose: Greg Goyette noted that tonight’s meeting is the second of three public meetings on the 
interchange area.  The purpose of this meeting is to present the alternatives including the recommended 
alternative and solicit input and answer any questions.  Greg reviewed the project definition. 
 

1. Collect and review existing information. 
2. Solicit public concerns and ideas. 
3. Establish purpose and needs of project. 
4. Identify potential alternatives. 
5. Evaluate alternatives and select a preferred alternative.   

 
Greg Goyette noted that there was a local concerns meeting held in May.  He went over a list of 
comments.  The consensus is bicycling and walking through the interchange at this time is unsafe.  
Excessive speed is a factor.  Ramp A (southbound on-ramp) and Ramps C (northbound off-ramp) are 
particularly challenging for pedestrian and bicyclists to navigate.  There is a large amount of pavement 
and unclear lane designation through the interchange.   
 
Greg Goyette presented the project purpose: “Transform US Route 5 through the I-91, Exit 11 
Interchange from a transportation facility that gives sole consideration to motor vehicles to one that 
balances motor vehicle mobility and safety with pedestrian/bicyclists accessibility, mobility and 
safety.”  He went on to discuss the project needs:    
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1. Sidewalk along the project corridor. Currently, pedestrians walk on the roadway shoulders or just 
off the road.  A sidewalk along the south side of Route 5 will link proposed sidewalks located at 
each end of the corridor that are currently in design. 

2. Bicycle lanes along the project corridor. With an AADT of 13,200 moving at high speeds, the lack 
of these facilities discourages bicycle use through the corridor.  

3. Reduced and consistent lane widths for motorists. Numerous lane configurations and excessive 
widths, 12’ plus, encourage high motor vehicle speeds without consideration for bicyclists and 
pedestrians.  

4. Improved ramp geometry. The current ramp A and ramp C geometries promote high motor vehicle 
speeds and include merging conditions.  Crash histories reveal sideswipe and rear-end collisions at 
these locations.   

5. Motor vehicle mobility. Proposed improvements must result in adequate traffic mobility along 
Route 5 and not impact traffic operations on Interstate 91.      

 
Chris Lowe noted that the speed limit is 40 mph through the project area and that most cars drive faster.  
He asked if VTrans would consider a speed limit reduction.  Greg Goyette responded that the issue was 
discussed with VTrans and they agreed that it should be considered.  Greg noted that the speed limit 
south of the project area had been reduced within the last year.   
 
Alternatives: Greg Goyette presented the following alternatives. 
 
Alternative 1: No Build. Greg noted that this alternative is always included, but in this case it does not 
address the purpose and need.  It was agreed that this alternative was not acceptable.   
 
Alternative 2: Restripe Route 5/Sidewalk on the South Side of Route 5 . 
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. * Does not address high speed concerns  
* Narrows & better defines travel lanes of motorists exiting Ramp C & enter-
*  Low-cost solution ing Ramp A  
* Can be implemented in a short timeframe 
 
The consensus was that although there are positive features of this alternative, this does not address the 
problems associated with Ramp A and Ramp C.    
 
Alternative 4: Realign Ramps C & D with Sykes Mountain Avenue Roundabout. 
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. * High cost  
* Narrows & better defines travel lanes * Requires significant redesign of Sykes 
*  Eliminates bicycle crossings and 1 pedestrian crossing    Mountain Avenue roundabouts  
* Eliminates weaving condition on I-91 NB at Exit 11.  * Requires full acquisition of a large  
 commercial parcel on north side &  
 portions of commercial properties on 
 south side –it will significantly impact 
 existing businesses. 
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The consensus was that this is unrealistic, too costly and would require approval of the Federal 
Highway Administration.  
 
Alternative 3, Option A-1 Remove Ramp A/Sidewalk on the South Side of Route 5.  
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. * Increases delays for vehicles exiting 
* Narrows & better defines travel lanes. from Ramp F, not acceptable given  
*  Eliminates high speed merge conditions at Ramp A/B delays on Ramp F.  
 intersection.  
 
Greg Goyette noted that this alternative increases the delay for vehicles exiting Ramp F, which already 
has a Level of Service “F”.  There was consensus that removing Ramp A is an improvement, but 
increasing delays for vehicles exiting Ramp F was not acceptable.      
       
Alternative 3, Option A-2 Remove Ramp A and Construct Right Turn-Lane/Sidewalk on the South Side 
of Route 5.  
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. *  
* Narrows & better defines travel lanes.   
*  Eliminates high speed merge conditions at Ramp A/B   
 intersection.   
* Does not increase delays on Ramp F.   
* Allows for signalization/roundabout at Ramp B/F when  
 when VTrans determines it necessary.   
 
Greg Goyette noted that this alternative avoids further delay for vehicles exiting Ramp F with the 
construction of a right turn lane. There was consensus that removing Ramp A is an improvement. The 
design forces bicyclists to stop to cross the right turn lane. There was some concern about how this 
works for bicyclists and motorists. Rich Menge noted that it was not consistent with the treatment for 
Ramp D.  Chris Lowe agreed.  The consensus was to take a closer look at this design.     
 
Alternative 3, Option C-1 Tighten Ramp C Slip Ramp/Sidewalk on the South Side of Route 5.  
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. *  
* Narrows & better defines travel lanes.   
*  Slows vehicles exiting Ramp C   
* Allows for signalization/roundabout at Ramp C  
 Intersection when VTrans determines it necessary.   
 
The design forces bicyclists to stop to cross the right turn lane. There was agreement that some 
bicyclists will stay with vehicular traffic and not cross at the deisnated bicyclist and pedestrian crossing.  
The consensus was that by adding a curve for drivers coming off the off ramp, it would slow down the 
traffic and would be an improvement.    
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Alternative 3, Option C-2 Realign Ramp C to T-Intersection/Sidewalk on the South Side of Route 5.  
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. * Increases delays on Ramp C for right 
* Narrows & better defines travel lanes. Turns, potentially leading to traffic  
*  Slows vehicles exiting Ramp C to a full stop backing up onto I-91.   
* Allows for signalization/roundabout at Ramp C  
 Intersection when VTrans determines it necessary.   
 
Chris Lowe asked how much of a delay will be caused by this alternative.  Greg Goyette responded that 
the current Level of Service is F for left hand turns.  The consensus was that a full stop for northbound 
traffic exiting the off-ramp would cause delays and would not be acceptable. 
 
Alternative 3, Option C-3 Realign Ramps C & D and Construct Roundabout/Sidewalk on the South 
Side of Route 5.  
 

Benefits: Disadvantages: 
 
* Provides dedicated bicycle & pedestrian facilities. * Higher costs when compared with 
* Narrows & better defines travel lanes. Other alternatives.    
*  Slows vehicles exiting Ramp C    
* Slows vehicles on US Route 5.  
*  Addresses existing vehicle delays for Ramp C left turns.    
 
The consensus was that this option is expensive and it does not slow down northbound vehicles exiting 
off ramp.    
 
Evaluation Matrix: Greg Goyette went through the evaluation matrix.   
 
Preferred Alternative, Option A-2 (Remove Ramp A and Construct Right Turn-Lane) C-1 (Tighten 
Ramp C Slip Ramp) and Construct Sidewalk on the South Side of Route 5.  Greg Goyette proceeded to 
identify the consultant’s recommended alternative.  Discussion followed.    
 
Mark Pippin asked about winter maintenance of the sidewalk.  Rich Menge responded that the Town 
will plow the sidewalk.   
 
Chris Lowe suggested Alternative 2 (restriping) in the short term and Alternatives A2 and C1 in the 
long-term.  There was consensus with the consultant’s recommended alternative with further 
examination of the bike lane and turn lane with A2.   
   
Next Step: Greg Goyette thanked everyone for attending the meeting.  He noted that the next step is for 
the consultant to meet with Town staff, refine the alternatives, then meet and present the alternatives to 
Vermont Agency of Transportation officials.  Matt Osborn noted that there will be a third community 
meeting on the project with the Hartford Selectboard and that the meeting likely will occur sometime in 
September or October.  Matt stated that if you signed in and gave your e-mail or postal address, you 
will be notified of the specific meeting date.     
 
Adjournment: Greg Goyette thanked everyone for attending.  The meeting adjourned at 8:00 p.m. 
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TOWN OF HARTFORD 
Tuesday, November 27, 2012 

Selectboard Meeting – 6:00 p.m. 
Bugbee Senior Center at 262 North Main Street 

White River Junction, VT 
 

Present: Ken Parker, Chairman; F.X. Flinn, Vice Chairman; Bethany Fleishman, Clerk; Sam Romano, 
Selectman; Alex DeFelice, Selectman; Simon Dennis, Selectman; Hunter Rieseberg, Town Manager; Rich 
Menge, Director Public Works; Allyn Ricker, Highway Superintendent; Matt Osborn, Planner; Lori Hirshfield, 
Director Planning and Development;  Carole Rivard; Sandy Bergeron; Rita Seto, TRORC; Judith Bettis; Greg 
Goyette, Stantec; Pierre Boucher; Joann Frampton; Ann Betters; Jon Bouton, Chair Conservation Commission; 
Bruce Riddle, Chair Planning Commission; John Jalowiec, Planning Commission; Shawn Kelley; Glen 
Valentine, Mascoma Savings Bank; Richard Kozlowski, Planning Commission; Mary Hutchins; Mary Lou 
Previte; Tom Linell; Chuck Wooster, Charter Revision Commission; Susanne Abetti; Karol Kawiaka. 
 
Absent: Sonia Knight, Selectman 
 
 I. Call to Order & Pledge of Allegiance:  Mr. Parker called the meeting to order at 6:08 p.m. and Mr. 

DeFelice led the Pledge. 
 
 II. Citizen, Selectboard Comments, Announcements & Acknowledgments:  Ms. Fleishman talked 

about the book entitled The Year In Photos 2011: Hartford, Vermont Celebrates 250 Years that was 
published and is available for sale through the Town Clerks Office and at the Garipay House during 
the mornings. 

 
 III. Appointments:   
  a. 2 New Interviews for Hartford Conservation Commission: Mary Hutchins and Shawn Kelley.  Ms. 

Hutchins and Mr. Kelley introduced themselves and were thanked for stepping forward to serve 
the Town of Hartford.  

 
 IV. Board Reports, Motions & Ordinances:  
  a. Consideration of (re)Appointments: Clare Forseth and Joanne Roth reappointment to Tree Board, 

Mary Hutchins and Shawn Kelley New Appointment to Conservation Commission.  Mr. DeFelice 
moved to re-appoint Clare Forseth and Joanne Roth to the Tree Board effective December 1, 
2012 through December 1, 2015.  Ms. Fleishman seconded.  All were in favor and the motion 
carried. 

 
   Mr. DeFelice moved that pursuant to Title 24, Chapter 118, Section 4502(b), Vermont 

Statutes Annotated, the Board of Selectmen, hereby appoints Mary Hutchins this 27th day of 
November, 2012, to serve as a member of the Conservation Commission in the Town of 
Hartford, the County of Windsor, and the State of Vermont, effective through August 22, 
2015.  Mr. Flinn seconded.  All were in favor and the motion carried. 

 
   Mr. DeFelice moved that pursuant to Title 24, Chapter 118, Section 4502(b), Vermont 

Statutes Annotated, the Board of Selectmen, hereby appoints Shawn Kelley this 27th day of 
November, 2012, to serve as a member of the Conservation Commission in the Town of 
Hartford, the County of Windsor, and the State of Vermont, effective through August 22, 
2014.  Mr. Flinn seconded.  All were in favor and the motion carried.  

 
  b. Reconsideration Turner Drive off Campbell Street Plowing:  Mr. DeFelice moved that the town 

accept 70 feet of the right away (Turner Drive) off Campbell Street.  Mr. Dennis seconded.  
Mr. Rieseberg and Mr. Menge said that their positions remain unchanged.  The motion failed 
with the majority voting nay.  

 
  c. Consider Rogers Road off Campbell Street Plowing: Mr. DeFelice moved that for safety 

reasons to remove the snow at the intersection of Campbell Street and Rogers Road.  Mr. 
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Dennis seconded.  It is felt that when the snow builds up from plowing in this area and creates a 
hazard.  Mr. Menge recommends declining the request. The motion failed 5 to 1. 

 
  d. Sidewalk Presentation: Sidewalk Projects Update:  Mr. Menge explained that there are 4 sidewalk 

projects along the Route 5/Sykes Mountain Avenue corridor for which the Town has obtained 
approximately $1M of grant monies.  The projects are: (1) Final Design and Construction for 
Route 5/North Hartland Road between Arboretum Lane and Ballardvale Drive; (2) Conceptual 
Design for I-91/ Exit 11 at Route 5 between Ballardvale Drive and on Sykes Mountain Avenue; 
(3) Final Design and Construction for Sykes Mountain Avenue from the White River Post Office 
to Butternut Road; and (4) Final Design and Construction for Sykes Mountain Avenue from 
Lower Butternut Road to South Main Street (or Connecticut River Road). These projects are in 
addition to the State funded project for the two roundabouts between Route 5 and Ralph Lehman 
Drive. Mr. Menge introduced Greg Goyette from Stantec Engineering, the consultant working 
with the Town on the 1st, 2nd and 3rd sidewalk projects listed above.  Mr. Menge is requesting 
Selectboard approval to submit the I-91/Exit 11 conceptual design recommendations to the State, 
and to proceed with final design for the Route 5/North Hartland Road sidewalk, and the Sykes 
Mountain Avenue sidewalk from the Post Office to Butternut Road.   Mr. Flinn moved that the 
Board adopt the recommendation as presented tonight with regards to sidewalk and bicycle 
lane improvements and to authorize the staff to authorize staff to submit design and 
construction for consideration to the State. Mr. DeFelice seconded.  All were in favor and the 
motion carried. 

 
  e. Update on Building Renovation Committee:  Mr. Rieseberg said that there were 5 people that he 

knew of that expressed an interest in this Committee:  Robin Adair Logan; David Briggs; Matt 
Bucy; Jon Appleton and Mike McCrory. Mr. Dennis moved that in order to construct the most 
diverse and qualified committee to review the work that has been done; we appoint Mike 
McCrory, Jon Appleton, Matt Bucy, Robin Adair Logan and Karol Kawiacka as citizen’s 
representation for the Municipal Building advisory committee.  Mr. Flinn seconded.  The 
motion carried 4 to 2.  Mr. Flinn moved to appoint Simon Dennis to the Committee.  If Ms. 
Knight is interested she will be appointed.  The motion was not called, but agreed upon by 
consensus with Mr. DeFelice abstaining.   

 
  f. Update on Quechee Covered Bridge Project.  Mr. Rieseberg reported that we are on budget and 

still optimistic to vehicle traffic in December depending on weather.  The bridge will not be paved 
this winter, however; as is customary hard pack will be used.  Preliminary dedication plans and the 
Alumni Parade were discussed. 

 
  g. Update on West Hartford Library Project:  The project is moving along nicely and has moved into 

the design phrase.  The town manager is meeting with abutting landowners. 
 
 V. Selectboard Work Session: 
 
 VI. Consent Agenda: (The following items will be considered and moved as a block unless there is a 

request to exempt any one or more items from this list.  Mr. Flinn moved to approve the consent 
agenda including the Payroll November 28, 2012, the AP Processing Report November 21, 2012, 
ratification of the AP Report November 19, 2012 and to note the Future Meeting Dates of 
12/11/2012; 12/13/2012; 12/18/2012; 12/20/2012.  Mr. DeFelice seconded.  All were in favor and 
the motion carried. Mr. Flinn moved to adopt the Selectboard Minutes of November 7, and 
November 13, 2012 as presented.  Mr. Dennis seconded.  The motion carried with Mr. DeFelice 
voting nay and all else voting aye. 

 
 VII. Chairman’s Report: 

a. Update Joint Facilities Committee meeting with the School Board:  Mr. Parker said the 
Schoolboard has agreed to move forward with the unified Bond. 
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 VIII. Town Manager’s Report – (Board questions, concerns, requests, project updates, etc.)  

The budget will be a unique challenge. 
 
The Covered Bridges Half Marathon will be held on June 3, 2013. Mr. Flinn asked if this should be 
Sunday, June 2, 2013 although the application states June 3, 2013, which is a Monday. 

 
 IX. Commission Meeting Reports: Mr. DeFelice attended the Schoolboard Meeting and the West 

Hartford Library Trustees Meeting. 
 
 X. Old Business 
  a. Formal Signing of Fire Department CBA Final Agreement by Selectboard (previously ratified). 
 
 XI. Executive Session (1 VSA 313):  Mr. DeFelice moved to go into Executive Session at 9:59 p.m. for 

the purpose of personnel.  The motion was seconded and unanimously passed.  Mr. Flinn moved 
to adjourn at 10:07 p.m.  The motion was seconded and unanimously passed 

 
 XII. Adjournment:  The motion was made and seconded to adjourn the meeting at 10:08 p.m.  The 

motion unanimously passed. 
 
 
 
 
 
 
 
Approved at the December 11, 2012 meeting 
Bethany Fleishman, Clerk 
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Initials Date
Calc'd By: CAG 1/2/2013
Checked By: GGG 1/3/2012
Revised By:

Checked By:

Item No. Unit Unit Price Quantity $ Quantity $ Quantity $
203.15 Common Excavation CY $15.00 0 ‐$                   2500 37,500$                600 9,000$             
203.16 Solid Rock Excavation CY $60.00 0 1100 66,000$                60 3,600$             
203.28 Excavation of Surfaces and Pavements CY $25.00 350 8,750$               1100 27,500$                0 ‐$                 
301.35 Subbase Of Dense Graded Crushed Stone CY $40.00 0 ‐$                   1000 40,000$                400 16,000$         
404.65 Emulsified Asphalt CWT $50.00 50 2,500$               500 25,000$                0 ‐$                 
490.30 Superpave Bituminous Concrete Pavement TON $200.00 500 100,000$          1000 200,000$              0 ‐$                 
616.40 Removing And Resetting Curb LF $20.00 250 5,000$               500 10,000$                200 4,000$             
618.10 Portland Cement Concrete Sidewalk, 5 Inch SY $62.00 0 ‐$                   0 ‐$                      1000 62,000$         
651.35 Topsoil CY $30.00 350 10,500$            1600 48,000$                -          ‐$                 
900.640 Special Provision (Paint) LF $1.00 15000 15,000$            15000 15,000$                400 400$                
*Unit price for Solid Rock Excavation doubled to include blasting Sub Total 141,750$          469,000$              95,000$         

Mobilization/Demobilization (10%) 14,175$            46,900$                9,500$             
Traffic Control (10%) 14,175$            46,900$                9,500$             

Drainage (10%) 46,900$                9,500$             
Sub Total 170,100$          609,700$              123,500$       

Contingencies (30%) 51,030$            182,910$              37,050$         
Total Opinion of Probable Construction Cost 230,000$         800,000$            170,000$       

Preliminary Engineering 50,000$           125,000$            40,000$         
Right-of-Way Acquisition -$                 -$                    -$               

Legal Fees -$                 5,000$                5,000$           
Construction Inspection 25,000$           80,000$              20,000$         

Municipal Project Management 25,000$            40,000$              15,000$         
Total Project Cost 330,000$           1,050,000$         250,000$       

Quantity Summary

Hartford, VT

195310702

Item Description

55 Green Mountain Drive
South Burlington, VT 05403
Tel: (802) 864-0223 ALT 3

Sidewalk
ALT 2

Fax: (802) 864-0223 Re-Surface/Re-stripe

I91 Interchange
ALT 3

Road/Ramp

V:\1953\active\195310702\transportation\cost\alternatives estimate.xlsm
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