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EXECUTIVE SUMMARY

This document summarizes a study of the performance and safety of Interstates 89 and 189 in
Chittenden County under existing conditions and in twenty years. This study was initiated
through the FY 1996 Unified Planning Work Program (UPWP) of the Chittenden County
Metropolitan Planning Organization (CCMPO). It responds to a 1994 Vermont State
Legislature directive to the Vermont Agency of Transportation to study congestion and the effect
of proposed interchanges on I-89 in Chittenden County.

Performance is quantified for the base year of 1995 and two 2015 scenarios: base network and
network build-out. The base network scenario for 2015 includes programmed transportation
projects soon to be constructed. The network build-out scenario, which is based on the
CCMPO's 1997 Long Range Transportation Plan and other projects from MPQO jurisdictions'
municipal plans, includes projects 1-5 listed below, each of which has been investigated on its
own merits at some point in the past:

1. the Chittenden County Circumferential Highway;

2. a new interchange between I-89 and VT 116;

3 an additional on-ramp at Exit 13 connecting the intersection of Dorset Street and
Kennedy Drive to northbound I-89;

4. the expansion of Exit 15 in Winooski to a full interchange; and

5. a new interchange between Mayo Road and I-89 in Milton.

Traffic projections are based on 2015 land use which includes background growth and build-out
estimates for South Burlington City Center, Taft Corners, Chimney Corners Growth Center at
Exit 17 and the Husky Manufacturing Campus in Milton.

The study discussed in this summary considers the combined effects of the projects and land use
plans noted above on the transportation system at three levels of detail. At the first level,
performance is measured at individual freeway segments and interchanges on I-89 from
Richmond to Milton including Exits 12 through 17 and on I-189 freeway segments. This level
also includes a safety analysis. At the second level, performance is measured at signalized
intersections in the sub area defined by Williston Road, Dorset Street and Kennedy Drive in
South Burlington. The final level includes a county-wide transportation system analysis. The
results of each level of analysis are summarized below.

Interstate Assessment

A. Interstate Performance

For all three scenarios, AM and PM peak hour level of service analyses have been performed on

all freeway segments, interchange weaving areas, ramp to mainline junctions and the intersection
of ramps with arterial.
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Regional Transportation System Performance

> The network build-out is projected to reduce the amount of congested VMT on local
streets and arterials by 24 and 22% during the AM and PM peak hours respectively. At
the same time, congested VMT is projected to increase on the interstate system. In effect,
congestion is being consolidated on the interstate where it could be addressed more
efficiently.

> The network build-out improves the efficiency of the transportation system. Total VMT
remains unchanged while total delay, average delay per vehicle trip and average travel
time per trip decrease.

> The network build-out is projected to reduce through traffic in Burlington (-10%), Taft
Corners (-19%), Essex Junction (-44%), Winooski (-22%), Colchester Village (-60%) and
in the South Burlington Center Sub Area of South Burlington (-18%).

Next Steps

In the long term, the network build-out scenario is projected to improve the overall efficiency of
the transportation system, remove congestion from local and arterial streets, remove through
traffic from activity areas, and improve the performance of key intersections in the South
Burlington Center Sub Area. This study has also identified safety problems and both current and
projected future performance deficiencies in the Chittenden County I-89 corridor.

Interchanges studied and issues identified in this report have been placed into two categories: (1)
interchanges to be included in the CCMPO list of candidates for scoping and (2) problems and
issues requiring additional study before projects can be considered for scoping.

Interchanges Recommended for Scoping (north to south):

Exit 17 Interchange: Purpose is to address existing operational and safety deficiencies.

¢ Exit 14 Interchange: Purpose is to address existing operational and safety deficiencies. The
limits of work will include US 2 from the Staples and Sheraton intersection to Dorset Street.

o Exit 13 Interchange: Complete the Exit 13 Northbound On Ramp scoping study started in
1994.

e VT 116 Interchange with I-89: The purpose is to improve linkage between NHS facilities,
provide enhanced access to the Burlington International Airport and relieve congestion.
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> In 1995, operational deficiencies exist at certain elements of the Exit 14 and Exit 17
interchanges. Performance at all other interstate segments and interchanges is acceptable.

> By 2015, with the base network, operational deficiencies are projected at:

o Exits 12, 13, 14, 16 and 17 interchanges.
° North and southbound I-89 between Exit 14 and the Winooski River bridge.

> In 2015, with the network build-out, some improvement results in performance at Exits
12 and 17 relative to the base network. Performance at all other interchanges is not
significantly affected by the network build-out.

> With the network build-out, operational deficiencies are projected in 2015 on:

° Northbound I-89 between Exits 13 and 14, Exit 14 and the Winooski River
bridge and Exits 15 and 16.

o Southbound I-89, from the Winooski River bridge to Exit 14.

. Eastbound I-189 from US 7 to I-89.

B. Interstate Safety

> There are two High Accident Locations in the study area located at Exit 17 in Colchester
and Exit 15 in Winooski. Accident rates for all other interstate elements are not critical.

> The vast majority of crashes that have occurred on the interstate are due to driver

behavior. There is no evidence that suggests road design is causing a safety problem
other than at Exits 15 and 17.

South Burlington Center Sub Area Performance

> The network build-out is projected to have a positive impact on the South Burlington
Center Sub Area by removing through traffic and improving performance to acceptable
levels at the following key intersections:

° Williston Road with Dorset Street
o Williston Road with Kennedy Drive
. Kennedy Drive with Hinesburg Road

> With or without the network build-out, deficiencies are projected at the following
intersections:
. Williston Road with White Street
. Williston Road with Hinesburg and Patchen Roads
° Kennedy Drive with I-189 and Dorset Street
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Issues Recommended for Additional Study:

e 1-89 from Exit 13 to Exit 16 and I-189: Perform a planning study to develop, analyze and
select alternatives that address long term congestion projected on freeway segments in 2015.

e New Milton Interchange: Determine the best location and update the benefit to cost analysis
v in light of recent developments in Milton.
.

Exit 15 Safety Improvements: Re-evaluate the safety data following paving, re-striping and
signal timing work completed in 1996.

¢ Full Interchange at Exit 15: Update the benefit to cost ratio, including the effect of an
improved link to Burlington International Airport.
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INTRODUCTION

Previous interstate studies and projects have focussed on correcting operational and safety
problems at specific interchanges, modifying existing interchanges or the construction of new
interchanges. In general, the studies were limited to the area assumed to be directly affected and
did not consider the impacts to the whole interstate system. In 1994, the Vermont Legislature
directed the Vermont Agency of Transportation to study congestion and the effect of proposed
interchanges on I-89 in Chittenden County. In response, this report was initiated in the FY 1996
Unified Work Program (UPWP) of the Chittenden County Metropolitan Planning Organization
(CCMPO).

The purpose of this study is to quantify the performance of the interstate system now and in the
future in light of several changes that have been proposed over the years. These changes include:

1. the Chittenden County Circumferential Highway (CCCH);
. a new interchange between I-89 and VT 116;
3. an additional on ramp at Exit 13 connecting the intersection of Dorset Street and Kennedy
Drive to northbound 1-89;
4, the construction of a full interchange at Exit 15 in Winooski; and
5. a new interchange between Mayo Road and I-89 in Milton.

Study Area and Level of Detail

The study area includes, at three levels of detail, all of Chittenden County. The first and most
detailed level includes I-89 between the proposed interchange with the CCCH in Williston to and
including Exit 17 in Colchester. The segments of I-189 are also included in this level. Level 1
detail includes level of service and safety analyses for freeway segments, ramp\freeway
junctions, weaving areas and ramp\arterial intersections.

The level 2 study area is located in South Burlington northeast of the interstate. This area
includes Williston Road, Dorset Street, Kennedy Drive and Burlington International Airport
(BIA). Because changes to the interstate corridor, especially the VT 116\ I-89 interchange and
the northbound on ramp at Exit 13, will have a significant impact on travel patterns in this area,
level of service analyses will be included for the signalized intersections and the impact on
through traffic assessed. This level of analysis will allow the impact of proposed interstate
changes to be quantified. Specific improvements in this area will not be addressed. The level 3
study area includes all remaining areas of the county. System wide performance measures such
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as vehicle miles of travel (VMT) by road class, congested VMT, through traffic percentages for
activity areas, average travel time, average delay per trip and total delay are compared by
scenario.

Scenario Descriptions

Performance is analyzed under three scenarios at interstate segments and interchanges and
South Burlington Center Sub Area signalized intersections. Scenario #1 is the base year
1995. Scenarios 2 and 3 are designed for 2015. Scenario #2, referred to as the base network
scenario, assumes only the Southern Connector, Shelburne Road widening and Burlington
Main Street projects are complete. Scenario #3, referred to as the network build-out, includes
these three projects plus new interchanges, interchange improvements, the CCCH and new
local roads in South Burlington as listed in Table 1 below.

Scenario Year Network
1 1995 Existing 1995 Highway Network
2 2015 Southern Connector
BASE Shelburne Road Reconstruction
NETWORK Burlington Main Street Widening
3 2015 | All of Scenario #2
NETWORK VT 116 & 1-89 Interchange
BUILD-OUT Northbound On Ramp at Exit 13
Full Interchange at Exit 15
Mayo Road & I-89 Interchange
CCCH complete from Williston to VT 127
Corporate Way
Kimball Avenue Connector

Table 1. Scenarios
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METHODOLOGY
Future Traffic Volumes

Performance has been measured on the interstate and South Burlington Center Sub Area
intersections for AM and PM design hour volumes (DHV) in 1995 and 2015. 1995 DHVs are
based on 1995 automatic traffic recorder (ATR) counts taken on each segment of the interstate
in Chittenden County by VAOT. Directional split is based on the raw ATR count data and
turning movement counts taken at interchanges. Projections to 2015 were performed with the
Chittenden County Transportation Model. The model was used in lieu of traditional straight
line projection methods which are typically based on historical growth and can not account for
changes in the system such as new interchanges. The straight line method assumes an even
distribution of growth. However, in order to account for the build-out of the Taft Corners
area, South Burlington City Center, Chimney Corners Growth Center and Husky, the model
provides a more reasonable approach. Moreover, the model includes highway capacity
constraints which result in trips being diverted to other routes when a facility becomes
congested. The traditional straight line approach assumes traffic grows continually, no matter
what the capacity of the facility is. Land Use estimates are shown in Appendix A and AM and
PM peak hour traffic volumes are presented in Appendix B.

Acceptable Performance

Most readers are familiar with the level of service concept, particularly at signalized and un-
signalized intersections where LOS is related to delay. Level of service is also used to describe
performance for freeway elements but parameters other than delay are used. The elements of a
freeway are basic freeway segments, ramp and freeway junctions, weaving areas and the
ramp and arterial intersection. These parameters are briefly discussed below for each freeway
element. For additional information, readers should refer to the 1994 Highway Capacity
Manual (1994 HCM).

Regardless of the parameters used and the type of roadway feature in question, the
performance expected for any particular level of service is the same. In general, levels of
service of A through C are considered acceptable. At these levels of service, delay is
minimal, speeds are close to free flow and maneuvering is relatively easy. At a level of service
of D, delay has increased to a point where it may be frustrating, certain elements of a facility
my be over capacity, and minor interruptions cause significant delays. LOS D is generally
acceptable in urban areas, but not in rural areas. At LOS E, operation is at capacity. At LOS
F, vehicular flow has broken down.

The Vermont Agency of Transportation has adopted a Highway Design Level of Service
Policy that requires state highway facilities to be designed to Level of Service C for the
design period. Reduced levels of service may be approved by the Secretary of Transportation
based in part on the negative impacts that could result to the surrounding area because of
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improvements required to achieve LOS C. In extreme cases when geometric improvements
are not feasible, LOS F may be acceptable (VAOT 7-25-96, See Appendix C). On existing
facilities, level of service E is often the point at which corrective measures are taken.

Level of Service Criteria for F

Basic Freeways Level of Service

A basic freeway segment is located between interchanges. On and off ramp junctions and
weaving areas are not close enough to affect its performance. The parameter used to define
level of service for basic freeway segments is density. Density is equal to the number of
passenger cars per mile per lane (pc/mi/ln). The 1994 HCM uses speed to define level of
service for other roads. However, speed is not an adequate measure of performance for
freeways because research shows it remains constant over a wide range of flow rates. The
1994 HCM points out that although "...speed is a major indication of service quality to
drivers, freedom to maneuver within the traffic stream, and proximity to other vehicles are
equally noticeable concerns."(1994 HCM 3-7) Because density impacts these factors, it is
used as the performance measurement. Table 2 presents the relationship between level of
service and density for basic freeway segments.

LOS Maximum Density (pc/mi/ln)
A 10
16
C 24
32
Eand F Varies from 36.7 to 47.9
.depending on free flow speed
and number of lanes

Table 2. Basic Freeway Segments LOS Parameters
(1994 HCM 3-8)

Ramp Junctions Level of Service

Ramp junctions occur when off and on ramps exit and enter freeway segments. Although
speed is provided as a secondary measure, density is used to define level of service for ramp
junctions. The density is computed for an area of influence located 1500 feet upstream of
diverges and downstream of mergers.
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Level of Maximum Influence Minimum Speed
Service - Area (mph)
Density (pc/mi/in)
A 10 58
B 20 56
C 28 52
D 35 46
E Greater Than 35 42
F Flow Rates Exceed
Limit
Table 3. Ramp Junction LOS Parameters
(1994 HCM Table 5-2)

Weaving Areas Level of Service

The 1994 HCM defines weaving as "...the crossing of two or more traffic streams travelling in
the same direction along a significant length of highway, without the aid of traffic control
devices" (1994 HCM, 4-2). Exit 14 is the only location in this corridor study that has
weaving areas (See Figure 7, page 20). Weaving area level of service is defined by average
speed for two movements. LOS is estimated for vehicles weaving and vehicles passing
through the weave area.

Level of Min. Average Weaving Min. Average Non-
Service Speeds (mph) Weaving Speed(mph)
A 55 60
B 50 54
C 45 48
D 40 42
E 35 35
F Less Than 35 Less Than 35
Table 4. Level of Service Criteria for Weaving Sections
(1994 HCM Table 4-6)

Signalized and UN-signalized Intersections Level of Service

Ramp intersections with arterials are controlled by traffic signals, stop signs or yield signs. Level
of Service for both signalized and UN-signalized intersections is measured in terms of average
per vehicle. Table 5 below presents the relationship between LOS and average delay. As
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indicated below, the 1994 HCM has lower delay thresholds for UN-signalized intersections. The
HCM rationalizes this difference by pointing out that drivers at signalized intersections are able
to relax during red cycles while at UN-signalized intersections, drivers must stay alert and be
ready to move when gaps in opposing traffic are large enough. Furthermore, UN-signalized
intersections are smaller volume facilities and drivers therefor expect less delay. And finally,

there is greater variability in delay encountered at UN-signalized intersections compared to pre-
timed signals.

Stop Sign LOS Traffic Signal
<5.0 A <5.0
>5.0and < 10.0 B >5.0and £15.0
>10.0 and < 20.0 C >15.0 and £25.0
>20.0 and < 30.0 D >25.0 and <40.0
>30.0 and < 45.0 E >40.0 and < 60.0
>45.0 F >60.0

‘Table 5. LOS Criteria for Intersections (seconds)
(HCM Tables 9-1 and 10-3)

RELATED STUDIES

Interchange Feasibility Studies at Four Locations in the Chittenden County MPO Area.

This study is the most significant analysis performed on the interstate in the last ten to fifteen
years and was completed in 1987 by Storch Engineers of Providence, Rhode Island. Commonly
referred to as the Storch Report, this is a feasibility analysis for changes to existing interchanges
and the addition of two new interchanges. The design year is 2010. Employing an AASHTO

1977 benefit\cost analysis methodology, the Storch Report determined the economic feasibility
of

a new interchange at VT 116 and I-89;

a full interchange at the I-89/I-189 junction at Exit 13;

construction of a full interchange at Exit 15; and

construction of a new interchange between I-89 and Mayo Road in Milton

el S

Relative to a VT 116/I-89 interchange and the construction of a full interchange at Exit 13, The
Storch Report concluded that either interchange would have a significant benefit for the
Williston Road and Dorset Street intersection. However, the Dorset Street\Kennedy Drive
intersection was projected to have a poor level of service under any scenario even with the
additional capacity planned in the Dorset Street reconstruction project. The full interchange at
Exit 13, estimated to cost $8.6 million in 1987 dollars ($11.5 in 1996), had a benefit to cost ratio
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of 3.2. The VT 116 and I-89 interchange, estimated to cost $2.2 million in 1987 dollars ($2.9 in
19961), had an extremely high benefit to cost ratio of 16.6.

Adding a northbound on ramp and a southbound off ramp to create a full diamond interchange at
Exit 15 in Winooski was estimated to cost $2.5 million in 1987 dollars ($3.4 in 1996). Because
of the urban environment in which this interchange is located, right of way acquisition consists
of approximately $1 million dollars of the estimated $2.5 million. The benefit to cost ratio was
estimated at 0.27, leading to the conclusion that adding new ramps is not economically justified.

The construction of a new interchange between I-89 and Mayo Road in Milton was estimated to
cost $3.4 million in 1987 dollars ($4.6 in 1996). The benefit cost analysis was performed for a
scenario that assumed full build-out of the Catamount Industrial Park and another scenario that
assumed no development occurred in the industrial park. With no development, the benefit to
cost ratio was 0.01. With full build-out, the benefit to cost ratio was 0.96. The report concluded
that the interchange was not economically justified at that time.

Although the Storch Report considered interchanges from South Burlington to Milton, it is not
intended to be a corridor analysis. It treats each interchange independently of the others and
states specifically that "impacts to travel patterns have been assumed to be limited only to the
‘area of influence' defined in each study area" (Storch, II-10). The Storch Report does not
consider the interstate corridor as a whole. For example, it does not examine the impacts of the
reconstructed and new interchanges on Exit 14 and the freeway segments.

Per AASHTO’s methodology, the benefit to cost ratio is equal to the net change in road user
costs divided by the cost of the improvement. Road user costs consists of vehicle operating costs,
travel time costs and vehicle accident costs. However, an economic feasibility analysis that
considers only the benefits to road users is incomplete. These interchanges may have other
benefits and costs that are not accounted for in the analysis, such as removing through traffic
from local streets and congested activity centers, reducing congestion on arterials and improving
accessibility to industrial and commercial zones.

Vermont's Long Range Transportation Plan

In the Vermont Agency of Transportation's Long Range Plan, a new transportation classification
system has been proposed. The Multimodal System Classification System (MSC) is based on a
set of principles that can help further define the role of the interstate. Although the MSC has not
yet been designated and adopted in Chittenden County or any of the other regions, it is safe to
say the interstate corridor would be designated as Class 1. In general, "The goal for this class is
to move people and goods in the most efficient and responsive way achieving high mobility"
(MSC, p 15) Table 6 on the following page summarizes the MSC principles and describes the
characteristics of a class 1 corridor. -

1 1996 costs estimates are based on the consumer price index.
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Principle Class 1 Characteristics

Mobility and Accessibility | High level of mobility for people and goods

Trip Origin and Destination | International, interstate, Link to airports, ferry Direct service.

' interregional. Large landings Longer Distance travel

number of through trips

Intermodal Connectivity Diverse Connections High Volume Transfers terminals, park and rides

Intermodal Centers,

Trip Volume and Density High Volume Movement High Capacity of Routes  High Diversity of Modal
of People and Goods and Hubs Trips

Typical Modes Automobile Commuter Rail Bicycle and Pedestrian
Rail freight Intercity Bus Airplane
Truck Freight Intercity Passenger Ferry

Routes All Multimodal NHS Intercity Transit Service ~ Recreation Paths
Urban principal arterial ~ Off road bicycle Bicycle facilities on
Highways connectors rail/transit systems
Core Rail System

Access Management Full Access Control

Table 6. Class | Corridor Characteristics

An important component of this new classification scheme is the level of improvement concept.
The three levels of improvement are reconstruction, rehabilitation and preservation of highways.
Reconstruction generally involves the addition of capacity such as new construction, or
bypasses of town centers. Rehabilitation involves improvements in existing right of ways to
roadway surfaces, roadway sub-surfaces and structures with the intent of extending service life.
Preservation includes minor work such as thin overlays and crack sealing. All these levels of
improvements are available options for Class 1 corridors.

A Twenty Year Vision for Transportation in Chittenden County

This document is the Chittenden County Metropolitan Planning Organization's (CCMPO) long
range transportation plan (LRTP), prepared as required by ISTEA. Adopted by CCMPO in
January of 1997, the plan contains six general recommendations.

1.

2.

be maintained and deferred maintenance corrected.

Maintenance first- the existing system of highways, bridges and public transit needs to

Growth center based land use and intermodal nodes - a development pattern based on

pedestrian and transit friendly growth centers is critical to limiting future congestion

would have substantial benefits for the whole system
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4. Roadway efficiency improvements - signal progression improvement, access
management and innovative intersections improvements will help facilitate mobility

5. Key highway improvements - some highway improvements are crucial when growth

center development is facilitated, intermodal freight operations are enhanced and general
traffic movement is improved.

6. Goods movement and freight - Greater use of multimodal facilities, especially railroads
will facilitate economic vitality and reduces congestion and wear and tear on the roadway
system

GENERAL INTERSTATE CHARACTERISTICS

Interstate I-89 in Vermont, from New Hampshire to Canada, was constructed during 1959 to
1970 at a cost of $163 million. In 1962, I-189 and I-89 between Exits 12 and 13 were the first
segments to open in Chittenden County. By 1964, all Chittenden County segments of 1-89 were
open including the segments to Montpelier. This section describes the function, physical
characteristics, travel demand and traffic characteristics of the Interstate in Chittenden County.

Physical Cl -

Interstate I-89 is 31.7 miles long in Chittenden County. Heading northbound, I-89 enters
Chittenden County in the town of Bolton; passes through the communities of Richmond,
Williston, South Burlington, Winooski and Colchester; and exits the County from the Town of
Milton. I-89 has seven Chittenden County interchanges located in the communities of Richmond
(Exit 11), Williston (Exit 12), South Burlington (Exits 13 and 14), Winooski (Exit 15) and
Colchester (Exit 16 and Exit 17) I-189, located completely in South Burlington, connects I-89
to U.S. 7 and is 1.4 miles long.

Access to [-89 and I-189 is fully controlled and is provided at grade separated interchanges. The
typical cross section consists of a 10 foot paved shoulder/breakdown lane, two twelve foot travel
lanes and a four foot shoulder. For approximately 0.6 miles, I-89 has three travel lanes in the
north and southbound directions located between the south end of the Winooski River Bridge
and the Exit 15 ramp junctions. The north and southbound directions are separated by a median
that typically varies from 50 to 200 feet.
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The interstate plays a significant role in the county's transportation system. The interstate

connects Chittenden County communities;

connects Chittenden County to the rest of Vermont and beyond,
serves statewide, interstate and international through traffic, and thus
removes through traffic from local arterials

serves goods movement

supports economic development

AP i

Consistent with these functions, the Interstate is part of the National Highway System (NHS), an
interconnected system of principal arterials serving "...major population centers, international

. border crossings, ports, airports, public transportation facilities, and other intermodal
transportation facilities...." The NHS is designed to meet national defense requirements and
serves interstate and interregional travel demand as well as major travel destinations.

In addition to I-89 and I-189, the NHS includes segments of U.S. 7, U.S. 2 and VT 2A. NHS
connector roads include Kennedy Drive, proposed and existing segments of the Circumferential
Highway and VT 15, from the CCCH to Five Corners. The NHS was designated by Congress in
1996.

I 1a] Faciliti

Major intermodal facilities include the Burlington International Airport (BIA); Burlington's
Waterfront with the Lake Champlain Ferry landing, Vermont Railway's yard, and a planned
commuter rail station; the Vermont Transit Bus Station on Burlington's Main Street; and the
Amtrak Station in Essex Junction.

There are two Park and Ride lots open in Chittenden County at Exit 11 in Richmond and Exit 17
in Colchester. The Richmond Park and Ride lot, was recently reconstructed is paved,
landscaped, and has lighting, a shelter, bicycle rack, telephone and capacity for 110 vehicles.

The Park and Ride lot at Exit 17 in Colchester is located just north of the U.S. 2 intersection with
U.S. 7. There are approximately 30 spaces available. This lot will also be improved in 1997.
Prior to 1996, there was a Park and Ride lot at Exit 12, which had approximately 47 spaces. This
lot was removed to accommodate an auxiliary turning lane from VT 2A to the northbound I-89
on ramp. Although it is generally understood that this lot will be replaced, there are no specific
plans to date. Excluding the Exit 12 Park and Ride lot, there will be a total of 140 spaces
available in Chittenden County by the end of 1997.
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Average Annual Daily Traffic

Table 7 below presents the average annual daily traffic (AADT) in 1995 for segments of I-89
and I-189 in Chittenden County while Figure 2 provides a visual comparison of AADT on the
interstate and other arterials in the study area. The highest volume segment is located between
Exits 14 and 15 in South Burlington and Winooski. As indicated by the graph on the following
page, this segment of I-89 between Exits 14 and 15 is also the highest volume segment on I-89 in
Vermont. Figure 3, on the following page demonstrates that 1-89 between Exits 12 and 16 in
Chittenden County have higher AADT's than anywhere else in the state.

AADT by Width
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Figure 2
Exit 11 to Exit 12 24,220 | Exit 14 to Exit 15 44,715
Exit 12 to Exit 13 29,310 | Exit 15 to Exit 16 30,770
Exit 13 to Exit 14 34,880 | Exit 16 to Exit 17 23,664
I-189 38,104 | Exit17to 18 16,230

Table 7. 1995 Interstate AADT in Chittenden County

D:IBSA\REPORT\I89 COR STUDY FINAL REPORT.DOC 12



Chittenden County I-89 Corridor Study Final Report
ccmpo December 31, 1997

Hourly Variations

Figure 4 below shows hourly volume variations for I-189 and I-89 between Exits 14 and 15 and
between Exits 16 and 17. The data are all unadjusted counts taken on May 17, 1995. The peak
periods occur between 7:00 and 9:00 AM and 4:00 and 6:00 PM respectively. This hourly

variation is typical and indicates that peak hour periods are not yet expanding to other periods of
_ the day.
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Figure 3. 1-89 Average Annual Daily Figure 4. Hourly Volume Variations for
Traffic North to South Select Interstate Segments

Tables 8 and 9 on the following page present the results of vehicle classification counts
performed on I-189 and some segments of I-89 in Chittenden County in 1995. The amount of
trucks in the traffic stream impacts the maintenance and operation of a road segment. Truck use
is also a measure of the role the interstate plays in goods movement. The truck traffic rises
steadily from Exits 11 to 14, increases significantly between Exits 14 and 15, and declines north
of Exit 17. It is reasonable to infer that the increase in truck traffic between Exits 13 and 15 is
due to the movement of goods with origins and/or destinations in Chittenden County.

Minimizing delays along this segment of the interstate could help improve goods movement in
the urbanized area of the County.
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1-89 Segments 1-189
11t012 | 121013 [ 13t014 | 14t015 | 17t0 18
Motorcycles, Cars, Pickups| 91.9 92.8 92.4 90.3 90.5 94.0
Medium Weight Trucks 3.0 3.0 29 4.7 32 3.0
Heavy Weight Trucks 5.1 42 4.7 5.0 6.3 3.0
Table 8. 1995 Daily Vehicle Classification Percentages
I-89 Segments 1-189
11t012|12t013 [ 13t014 | 14t015 | 17t0 18
Motorcycles, Cars, Pickups| 22,260 | 27,200 | 32,230 | 40,380 | 14,690 | 35,820
Medium Weight Trucks | 730 880 1,010 | 2,100 520 1,140
Heavy Weight Tracks | 1,235 | 1,230 | 1,640 | 2,235 | 1,020 | 1,140
Table 9. 1995 Average Daily Traffic Volume by Class
Oriei 1 Destinati

Using the Chittenden County Transportation Model, origins and destinations for traffic on the
interstate has been estimated and is presented Tables 10 and 11. The purpose of this analysis is
to develop an understanding of where traffic using the interstate originates and ends. The table
lists the three following categories:

CC to CC: Vehicle trips that start and end somewhere in Chittenden County.

CC & EXT: This category includes two origin and destination pairs. Vehicle trips that
start in Chittenden County and end somewhere outside the county and visa

versa.

EXT to EXT:  Vehicle trips starting and ending outside o the County. These vehicle trips
are also described as regional through trips.

Segment North and Westbound South and Eastbound
CCto CC | CC & EXT |EXT to EXT| CCto CC | CC & EXT |EXT to EXT
Exits 11t0 12 | 56% 39% 4% 45% 27% 27%
Exits 12 to 13 74% 23% 3% 70% 15% 15%
Exits 13t0 14 | 74% 20% 7% 69% 14% 17%
Exits 14t0 15 | 75% 17% 8% 75% 17% 8%
Exits 15016 | 67% 20% 13% 55% 31% 14%
Exits 16017 | 31% 45% 24% 38% 47% 15%
1-189 84% 11% 5% 89% 7% 3%

Table 10. AM Peak Hour Origins and Destinations
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Segment North and Westbound South and Eastbound
CCt CC |CC & EXT |EXT to EXT| CCto CC | CC & EXT |EXT to EXT
Exits 11t0 12 | 30% 50% 19% 36% 59% 5%
Exits 12t0 13 | 60% 29% 11% 59% 38% 3%
Exits 13t0 14 | 62% 36% 12% 64% 31% 5%
Exits 14t0 15 | 64% 29% 7% 3% 23% 5%
Exits 15t0 16 | 45% 44% 12% 54% 37% 9%
Exits 16 t0 17 | 19% 68% 13% 25% 64% 11%
1-189 83% 14% 3% 76% 19% 4%

Table 11. PM Peak Hour Origins and Destinations

The following observations can be made about Tables 10 and 11:

. Trips that start and end somewhere in Chittenden County comprise the largest percentage

of trips on I-89 between Exits 12 and 16 and on I-189. About 85% of the traffic on the
interstate is moving within, to or from the county. This proportion underscores the
importance of the interstate system in serving travel demand within the region.

. The segment between Exits 14 and 15, which has the highest AADT in the County, has a

through traffic percentage less than 10% for both directions and peak hour periods.
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LEVEL 1 ANALYSIS: INTERSTATE SEGMENTS AND INTERCHANGES

Tables 12 and 13 below present level of service results for basic freeway segments during the
AM and PM peak hours for all three scenarios. The shaded cells emphasize where a segment is
deficient. Level of service summarized by mileage is presented in Tables 14 and 15 on the
following page.

Segment Northbound\Westboun | Southbound\Eastbound
' 1 2 3 1 2 3
Exit 11 to CCCH Interchange B B B A A A
CCCH Interchange to Exit 12 B B C A A B
Exit 12to VT 116 B B C B B C
VT 116 to Exit 13 B B C B B C
Exit 13 to Exit 14 B C D B C D
Exit 14 to Winooski River Bridge B D D D
Winooski River Bridge to Exit 15 A C C C D D
Exit 15 to Exit 16 B C C C B D
Exit 16 to CCCH Interchange A B B B B D
CCCH Interchange to Exit 17 A B B B B C
Exit 17 to Mayo Rd A A B A A B
Mayo Rd to Exit 18 A A A A A A
I-189 B C D A C C

Table 12. AM Design Hour Volume Freeway Segment Level of Service

Segment Northbound\Westboun | Southbound\Eastbound
1

Exit 11 to CCCH Interchange
CCCH Interchange to Exit 12
Exit12to VT 116

VT 116 to Exit 13

Exit 13 to Exit 14

Exit 14 to Winooski River Bridge
Winooski River Bridge to Exit 15
Exit 15 to Exit 16

Exit 16 to CCCH Interchange
CCCH Interchange to Exit 17
Exit 17 to Mayo Rd

Mayo Rd to Exit 18

1-189

Table 13. PM Design Hour Volume Freeway Segment Level of Service
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Level of | Scenario #1 (1995) | Scenario #2 (2015) | Scenario #3 (2015)
Service | NB\WB | SB\EB | NB\WWB | SB\EB | NB\WB | SB\EB
ABC | 296 29.6 28.9 27.8 263 242
100% | 100% 98% 94% 89% 82%

D 0 0 0.7 1.1 33 4.7
0% 0% 2% 4% 11% 16%

EF 0 0 0 0.7 0 0.7
0% 0% 0% 2% 0% 2%

Table 14. AM Peak Hour Level of Service by Mileage

Levelof | Scenario #1 (1995) | Scenario #2 (2015) | Scenario #3 (2015)
Service | NB\WB | SB\EB | NB\WB | SB\EB | NB\WB | SB\EB
ABC 29.6 29.6 25.7 26.3 19.3 23.9

100% 100% 87% 89% 65% 81%

D 0 0 32 33 15 43
0% 0% 11% 11% 25% 14%

EF 0 0 0.7 0 29 14
0% 0% 2% 0% 10% 5%

Table 15. PM Peak Hour Level of Service by Mileage

Basic Freeway Performance Findings:

. In 1995, congestion (LOS D or worse) was limited to I-89 southbound between the
Winooski River Bridge and Exit 14 during the AM peak hour. All other interstate

segments are operating at LOS C or better.

. By 2015, assuming only the base network, congestion is projected (LOS D or worse) on
I-89 northbound segments between Exit 13 in South Burlington and Exit 16 in Colchester

and on I-89 southbound between Exits 14 and 15.

o By 2015, assuming only the base network, failing segments (LOS E or F) are projected
on I-89 northbound and southbound between Exit 14 and the Winooski River Bridge.

. With the network build-out, LOS E or F is projected between Exits 13 and 16 in the
northbound direction during the PM peak hour. LOS E is also projected for I-189

eastbound with the network build-out.
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Exit 12 Interchange

Exit 12 is a diamond interchange located in the Town of Williston connecting VT 2A and I-89.
This interchange serves the sub-regional growth center located at Taft Corners. This growth
center is currently experiencing a high level of development. The future projections include land
use estimates based on a full build-out of the Taft Corners growth center (See Appendix A). The
intersection of VT 2A with the on and off ramps was recently reconstructed to include auxiliary
turn lanes and a traffic signal at the southbound ramps B & C. This analysis assumes a traffic
signal is installed at the northbound ramps A & D intersection with VT 2A.

AM B|B|B
PM

AM|B|B]|C
PM

wiw|—-
Qlw|N
WiQ|w

AM|B|D|C
M

Figure 5. Exit 12 Interchange LOS by Scenario
Exit 12 Performance Summary

o Level of service for all ramp junctions and the intersections between the ramps and VT
2A were all acceptable in 1995.

o By 2015, the intersection of the southbound ramps C and B with VT 2A is projected to
drop to LOS E in PM peak hour. The network build-out is projected to eliminate this
deficiency.

Exit 13 Interchange
Exit 13 is a partial interchange that connects 1-189 and I-89 but does not provide access to and
from South Burlington local streets. Figure 6 on the following page shows the approximate

location of the proposed northbound on ramp.
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Figure 6. Exit 13 Interchange LOS by Scenario
Exit 13 Performance Summary
. In 1995, all ramp junctions and the intersection of Dorset Street and Kennedy Drive were
operating at acceptable levels of service.
o Performance at all ramp junctions is projected to remain at acceptable levels of service in

2015 under both the base and build-out network scenarios.

. In 2015, performance of the Dorset Street\Kennedy Drive intersection is projected to drop
to level of service E during the PM Peak hour.

Note: Scenario #3 for the Ramp D\I-89 junction indicates "na" because this ramp junction would
be reconstructed to accommodate the proposed northbound on ramp.

Exit 14 Interchange

Exit 14 is a clover leaf interchange located in the City of South Burlington connecting Williston
Road (US 2) to I-89. Exit 14 serves the Burlington\South Burlington Regional Growth Center.
This interchange has weaving areas on both I-89 and U.S. 2. Level of service for the I-89
weaving areas is determined by the procedures in Chapter 4 of the 1994 HCM and is presented in

the tables below. However, since Chapter 4 deals only with freeway weaving areas, this LOS
methodology does not apply to the U.S. 2 weaving areas. Weaving maneuvers require 2.5 to 4.5
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seconds. Based on the 4.5 second maneuver time and the 35 mph speed limit on U.S. 2, 231 feet
are required for weaving. The weaving areas on U.S. 2 are 500 and 590 feet long in the
eastbound and westbound directions respectively. Although this methodology does not indicate
how well the merge area is functioning, at least this minimum requirement is met.

The intersection of Ramp F with U.S. 2 eastbound is controlled by a traffic signal. The Ramp G
intersection with U.S. 2 is controlled by a yield sign. All other U.S. 2 ramp junctions are
uncontrolled allowing free flow merges.

The intersection of Ramp C with U.S. 2 westbound was the subject of a scoping report prepared
in 1993 by Pinkham Engineering for CCRPC. During the AM peak hour, queues backup at the

~ ramp's intersection with U.S. 2 occasionally extending into the travel lanes of I-89. The
recommendations included removing the yield sign, installing a merge warning sign, minor
striping and the addition of one turning lane to East Ave. With the exception of the East Avenue
turning lanes, all recommendations have been implemented. These improvements have not
completely eliminated the problem. Some motorists still yield at the ramp/U.S. 2 junction.
Motorists may not feel comfortable with the amount of distance available to merge between the
ramp and the Staples\Sheraton intersection.

The intersection of Williston Road (US 2) with Sheraton and Staples has been studied by
Resource Systems Group (RSG) of White River Junction, VT for the University of Vermont and
is currently being studied as part of the Fletcher Allen Health Care Master Plan due out some

“time in 1998. In addition to Staples and the Sheraton, the intersection provides access to UVM
housing and a commuter parking lot. Vehicles to and from the Exit 14 interchange must pass
through this intersection. By observation, the eastbound approach is confusing. Although it
appears to continue to the southbound on ramp “A”, the right turn lane into the Staples plaza
disappears after the intersection,. Analyses performed by RSG indicate a level of service of D at
this intersection in 1995 and E in 2007. By adding an additional through lane on the eastbound
approach, intersection level of service is shown to improve.

1995 Existing 2015 Base 2015 Build-Out
Weaving | Through | Weaving | Through | Weaving | Through
AM D D E D F D
PM E D E E E E

Table 16. LOS at Northbound |-89 Weaving Area at Exit 14

1995 Existing 2015 Base 2015 Build-Out
Weaving | Through | Weaving | Through | Weaving | Through
AM E E F F F F
PM E D F F F E

Table 17 LOS at Southbound I-89 Weaving Area at Exit 14
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Figure 7. Exit 14 Interchange LOS by Scenario

Exit 14 Performanéé Summary

Exit 14 had operational problems in 1995. The Ramp "C" intersection with US 2 was
discussed above. In addition, the I-89 weaving areas are operating at level of service of E
during the AM and the PM peak hours depending on direction. Performance in the
weaving areas will deteriorate further in 2015 with both scenarios.

The Ramp C junction with I-89 southbound is projected to drop to Level of Service F in
the AM peak hour for both 2015 scenarios.

Previous studies project a level of service E at the Williston Road intersection with
Staples and Sheraton. The eastbound approach to the intersection confuses motorists
attempting to use the southbound on ramp “A”.

The Ramp H junction with I-89 northbound is projected to perform at LOS F for both the
base and build-out network scenarios.

The network build-out is projected to improve the PM peak hour level of service from F
to D at the Williston Road intersection with Dorset Street.

Level of service is projected to drop to F for both 2015 scenarios at the signalized
intersection of Ramp F with US 2.

The problem at the Ramp C Junction with U.S. 2 westbound will not improve as
volumes increase on the ramp and U.S. 2 over time. However, the network build-out
scenario is projected to drop AM peak hour traffic on the ramp by approximately 7% and
therefore has a positive impact on this problem.
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Exit 15 Interchange

Exit 15 is a half diamond interchange located in the City of Winooski connecting VT 15 to I-89.
This is a partial interchange with a northbound I-89 off ramp and a southbound I-89 on ramp.
Although no capacity was added, a paving project was completed in 1996 that included the
replacement of antiquated signals at the ramp\VT 15 intersections. With coordinated signals,
operation on VT 15 through this interchange has been improved.

The Ramp A junction with I-89 southbound is not a typical ramp to main line junction. Ramp A
converts into a third lane as it meets the main line. The three lanes merge into two lanes
approximately 0.6 miles south at the bridge over the Winooski River. Therefore, there is no
ramp junction and a LOS analysis has not been performed.
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Figure 8. Exit 15 Interchange LOS by Scenario

Exit 15 Performance Summary
. In 1995, there were no operational deficiencies at the Exit 15 interchange.
. Performance remains at acceptable levels of service for both 2015 scenarios and time

periods assuming that the addition of the proposed ramps includes the necessary changes
to the VT 15 intersection with the ramps.
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Exit 16 Interchange

The Exit 16 interchange connects U.S. Routes 2 and 7 with I-89 in the Town of Colchester. This
interchange serves the City of Winooski and the Exit 16 Growth Center. Exit 16 is a full
diamond interchange reconstructed in 1992. Capacity was added to accommodate expected
development in the growth center.
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Figure 9. Exit 16 Interchange LOS by Scenario

Exit 16 Performance Summary

o In 1995 all ramp junctions and intersections were operating at acceptable level of service.

o In 2015, all interstate ramp junctions will operate at acceptable levels of service for both
scenarios.

. Level of service at both ramp junctions with US 7 is projected to drop to F for each 2015
scenarios

Exit 17 Interchange
The Exit 17 interchange is located in the Town of Colchester and connects I-89 with US 2 and
nearby US 7. The intersection of US 2 with US 7 (Chimney Corners) is located in close
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proximity to the interchange and was upgraded in 1994 to include a traffic signal and additional
turning lanes. The interchange also provides access to the interstate for travelers from Grand Isle
County. The Town of Colchester has planned a growth center around this interchange. 2015
scenarios include a build-out estimate for this growth center. Exit 17 also serves the Town of
Milton. The Catamount Industrial Park is located a couple of miles north of Chimney Corners on
US 7. Traffic to and from the Husky Plant in Milton will also be using this interchange. The
ramp intersections with US 2 are controlled by a stop signs.
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Figure 10. Exit 17 Interchange LOS by Scenario
Exit 17 Performance Summary

. In 1995, the ramp junctions with US 2 were operating at unacceptable levels of service.
The poor levels of service are attributed to vehicles waiting on the ramps to make left
. turns.

. Level of service will not improve at the ramp\US 2 intersection in 2015, even with a new
interchange at Mayo Road. With the Chimney Corners Growth Center surrounding the
interchange, large amounts of traffic will continue to use this interchange.

. The network build-out is projected to improve the level of service at the US 2 intersection
with US 7 from E to C.
. There are no deficiencies projected at ramp to mainline junctions under any scenario.
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Safety Analysis

Based on accident records collected and maintained by VAOT for Federal-aid highways, this
safety analysis summarizes the rate, severity, type and cause of crashes on I-89 and I-189 in the
study area from 1992 through 1995. The amount of crashes is analyzed by comparing the actual
accident rate for a road segment or intersection (or ramp junction) with a statewide average
critical crash rate. When this ratio exceeds 1.0 for intersections and 2.0 for road segments the
location is classified as a High Accident Location (HAL).

From 1992 through 1995, there were 269 reported crashes on I-89 and I-189. These crashes
resulted in 188 injuries and 2 fatalities. Despite these numbers, there are no HALs on any of the
segments of I-89 and I-189 or at the ramp to main line junctions. Appendix D summarizes the
crashes at each location and presents the ratio of actual to critical crash rate. In all cases, the
ratio is well below 2.0 for segments and 1.0 at ramp junctions.

There are two HALSs at ramp to arterial intersections identified by VAOT and listed in Table 18
below. The intersection of VT 15 with the northbound off ramp at Exit 15 in Winooski is the 6th
worse intersection in the state and 2nd worse in Chittenden County. However, there has been
work performed at the Exit 15 with VT 15 since these data were collected.

Municipality | Location Actual/Critical State County
Rate Ranking Ranking

Winooski Exit 15 Northbound Ramp with VT 15 2.175 6 2

Colchester Exit 17 Southbound Ramps with US 2 1.096 88 27

Table 18. High Accident Locations at Ramp\Arterial Intersections

Accident severity is defined as the average cost per crash. The cost is computed with average
values for injuries, fatalities and property damage. The severity index is given for each segment
and ramp to mainline junction in Appendix D. Statewide, the average severity index is $41,150
per crash. This average is for all highway functional classes. The severity index for the
interstate segments and ramp to mainline junctions in the study area is $31,500.

Referring to Tables 19 and 20 on the following page, the vast majority of interstate segments
and ramp to mainline junction crashes (223 out of 269) are due to driver behavior. There does
not appear to be any cause or type of crash that suggests road design contributes is causing a
safety problem. This conclusion is not surprising given that the interstate is designed and
constructed to the highest standards.
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EXCESSIVE SPEED 51 REAR END COLLISION 106
CARELESS & NEGLIGENT 41 OTHER COLLISION 32
FOLLOWING TOO CLOSE 36 HIT GUARDRAIL 40
LIQUOR, CITED 33 ROLLED OVER 27
INATTENTION 25 SIDESWIPE 16
FAILURE TO YIELD 16 TURNING 11
U-TURN 12 HIT LEDGE 10
DRIVER FELL ASLEEP 9 RT. ANGLE - BROADSIDE 4
OTHER OP. CAUSE 9 HEAD ON COLLISION 3
OTHER VEHICLES 8 HIT BOULDERS 3
SLIPPERY ROAD 4 HIT SIGN 3
OTHER 25 OTHER 14
Total 269 269
Table 19 Crash Causes Table 20. Crash Types

There are two High Accident Locations in the study area located at Exit 17 in Colchester and
Exit 15 in Winooski. Accident rates for all other interstate elements are not critical. The severity
of crashes in the study area is below the state average and crash data implies there are no design
issues that need to be addressed.

Table 21 on the following page lists the locations on the Interstate where performance
deficiencies exist in 1995 and are projected to exist in 2015 (indicated by ¥ ). The facility is
considered deficient if the level of service is E or F.

In 1995, performance deficiencies existed at Exit 14 in South Burlington and Exit 17 in
Colchester.

In 2015, with the base network scenarios, performance deficiencies are projected on ramp to
arterial intersections at Exits 12, 13, 16 and 17. Performance deficiencies are also projected at
several elements of the clover leaf interchange at Exit 14 including both weaving areas, two ramp
to mainline junctions and at two off ramp intersections' with US 2. North and southbound I-89
freeway segments between Exit 14 and the Winooski River bridge are also projected to have
operational deficiencies.

The network build-out scenario eliminates performance deficiencies at the Exit 12 southbound
ramp intersection with VT 2A in Williston and at the intersection of US 2 and US 7 near Exit 17
in Colchester. All other performance deficiencies at interchanges described above remain.

With the network build-out scenario, the extent of operationally deficient freeway segments
increases. In general, volumes are projected to exceed capacity on I-89 between Exits 13 and 16,
-89 southbound between the Winooski River Bridge and Exit 14, and I-189 eastbound.
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® -LOSEorF
Facility Location 1995 2015 2015
Existing | Base Network
Build-
Out
I-89 Northbound Exit 13 to Exit 14 ®
Exit 14 to Winooski Bridge 3 ®
Exit 15 to Exit 16 2 3
I-89 Southbound Winooski Bridge to Exit 14 b 4 ®
I-189 Eastbound US 7 to I-89 b 4
I-89 Exit 12 Interchange with VT 2A | SB Ramp intersection with VT 2A 3
1-89 Exit 13 Interchange with I-189 I-189\Kennedy Dr.\Dorset St. Intersection 4 ®
1-89 Exit 14 Interchange with U.S.2 | NB I-89 Weaving Area b 4 b 4 ®
SB I-89 Weaving Area b 4 4 b 4
NB On Ramp "H" Junction with I-89 NB b 4 ®
SB Off Ramp "C" Junction with I-89 SB b 4 b 4
NB Off Ramp "F" intersection with U.S. 2 ® 4
SB Off Ramp "C" with U.S. 2 b 4 ® b 4
I-89 Exit 16 Interchange with U.S. 7 | SB Off Ramps intersection with U.S. 7 b 4 ®
NB Off Ramps intersection with U.S. 7 ® ®
1-89 Exit 17 Interchange with US 2 1-89 Northbound Off Ramp "D" w/ US 2 ® ® ®
Southbound Off Ramp "B" with U.S. 2 ® ® b 4
US 2 intersection with US 7 b 4

Table 21. Summary of Deficient Locations On |-89 Freeway Segments and

Interchanges
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LEVEL 2 ANALYSIS: SOUTH BURLINGTON CENTER SUB AREA

This section of the study analyzes the effect of the full network build-out on the Williston
Road\Dorset St\Kennedy Drive corridor (referred to from this point on as South Burlington
Center Sub Area). The network build-out also includes the construction of Corporate Way
between Dorset Street and VT 116 and the Kimball Avenue Connector planned to link VT 116
north of I-89 and south of Old Farm Road to Marshall Avenue in Williston. This full network
build-out analysis will quantify the extent to which these new roads and interchanges can
alleviate congestion in the South Burlington Center Sub Area.

Figure 11 identifies the study area and presents level of service results at key signalized

intersections for all three scenarios. The level of service analyses assumes the existing lane
configuration at the intersections with the exception of the Kennedy Drive intersection with
Timberlane. It has been assumed that this intersection will have two through lanes on both

Kennedy Drive approaches.
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Figure 11. Williston Road Corridor Signalized Intersections LOS By
Scenario
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South Burlington Center Sub Area Performance Summary

° The only two intersections that were over capacity in 1995 are located on Williston Road
at its intersections with Patchen Road and White Street. All other intersection have
adequate capacity.

o In 2015 with the base network, LOS E or F is projected at the following additional

intersections:
) Williston Road with Dorset Street,
. Williston Road with Kennedy Drive
. Dorset Street with Kennedy Drive,
° Kennedy Drive with VT 116
. The network build-out scenario has a positive effect towards reducing congestion in the

South Burlington Center Sub Area. Level of service is improved to acceptable levels at
the following intersections:

. Williston Road and Dorset Street
o Williston Road, VT 116 and Patchen Road (During the AM Peak Only)
o Williston Road and Kennedy Drive
° VT 116 and Kennedy Drive
. With or without the network build-out, deficiencies are projected at the following
intersections:

° Williston Road with White Street
. Williston Road with Hinesburg and Patchen Roads
. Kennedy Drive with I-189 and Dorset Street
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LEVEL 3: COUNTY-WIDE ANALYSIS

This section of the study considers changes in the performance of the county wide transportation
system under the three scenarios. Vehicle Miles of Travel (VMT), congested VMT, activity area
through traffic, average travel time per vehicle trip and system wide delay are explained and
presented below.

Vehicle Miles of Travel

Tables 22-24 compare AM and PM peak hour VMT by scenario for the entire county, the
interstate\freeway system and the local\arterial street system. VMT is projected to increase by 24
and 36% in the AM and PM peak hours respectively between 1995 and the 2015 base network
scenario. The network build-out scenario shifts VMT from the local\arterial streets to the
interstate\freeway system without significantly increasing total VMT (1.5% in the AM and
+0.9% in the PM). VMT is projected to increase by 20% in the AM and 12% in the PM on the
interstate system. VMT is projected to decrease by 7% in the AM and 8% in the PM on the

arterial and local street system This shift is demonstrated further in Figure 12.

1995 2015 2015
Existing Base Build-Out oo e
AM | 339,100 | 421,700 | 428,200 p—
soe] Jl Cocel
PM 403,300 | 547,500 | 552,800
Table 22. County-Wide Peak Hour E
VMT |
-
1995 2015 2015 £
Existing Base Build-Out
AM 101,700 | 131,800 | 158,700
PM 125,700 | 185,000 | 218,300 ol v T
Scenado #{ Soenaro #2 Scenado £3
Table 23. Interstate\Freeway Peak

Hour VMT
- and Functional Class
1995 2015 2015
Existing Base Build-Out
AM 237,300 | 289,900 | 269,500
PM 277,600 | 362,600 | 334,500

Table 24. Local & Arterial Streets

Peak Hour VMT
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Congested Vehicle Miles of Travel

Tables 25-27 present the amount of congested vehicle miles of travel by scenario for the entire -
county, the interstate\freeway system and the local\arterial street system. For the purpose of this
comparison, congested VMT is defined as VMT at LOS D, E or F. From 1995 to 2015,
congested VMT is projected to increase 84% in the AM peak hour and 67% in the PM peak hour
county-wide. Congested VMT is projected to increase from 10 to 20% of total VMT during the
PM peak hour. Table 25 show that congested VMT is projected to increase county-wide due to
the network build-out. As demonstrated in the tables and in Figure 13, the increase in congested
VMT is carried by the interstate and freeway segments while congested VMT decreases on the
arterial-and local streets. Congested VMT is projected to decrease 24 and 22% during the AM
and PM peak hours on local and arterial streets. This shift consolidates congestion from the
local\arterial street system to the interstate and freeway system and provides an opportunity to

effectively address the problem.

1995 2015 2015
Existing Base Build-Out
AM 18,500 34,100 38,300 Z
PM 41,300 110,200 | 114,000 5 o ?
Table 25. County-Wide Peak Hour g-*—“ é
Congested VMT 5 e
]
1995 2015 2015 % 2o
Existing Base Build-Out
AM - 1,000 3,200 14,800
PM -| 17,800 42,800 61,300 1995 Exieling 2016 Base 2016 Buld-Out

Table 26. Interstate and Freeway

Peak Hour Congested VMT Scenario and Functional Class
1995 2015 2015
Existing Base Build-Out
AM | 24000 | 31,000 | 23,600
PM | 23400 | 67400 | 52,800

Table 27. Local & Arterial Streets Peak:

Hour Congested VMT
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Through Traffic Analysis

One of the functions of the interstate is to provide a direct and highly mobile route for through
traffic. To measure how well this goal is served, a through traffic analysis was conducted using
the Chittenden County Transportation Model for the sub areas listed in the table below and
shown in Appendix E. This analysis focuses only on the PM peak hour.

The analysis shows that the network build-out significantly reduces through traffic in all but one
of the sub areas. The one exception is the New North End of Burlington. The increase in through
traffic in the New North End occurs entirely on the Northern Connector (VT 127). Since VT 127
is a fully controlled access facility designed for through traffic, the increase is not surprising.
There is no significant change in through traffic projected on North Avenue or through the local
streets of the New North End due to the network build-out scenario.

Sub Area o 1995 2015 2015 % Change
Existing Base Network | Network Build- Scenarios
Out 2t03
So. Burl. Center Sub Area 4,110 4120 3390 -18%
Burlington South End, 2,940 3,990 3,590 -10%
Downtown and Hill Section
Burlington Old North End 4,220 5,000 4,440 -11%
Burlington New North End 1,110 1,130 1,330 +18%
Taft Corners 3,150 3,190 2,590 -19%
Essex Junction 970 1,360 760 -44%
Winooski 2,440 2,480 1,950 -22%
Colchester Village 1,530 1,800 720 -60%

Table 28. Sub Area PM Peak Hour Through Traffic (Vehicles per Hour)

Average Travel Time and Delay

Average travel time per vehicle trip was estimated with the Chittenden County Transportation
Model for each scenario during the PM peak hour and is given below. Both total delay for all
vehicle trips made in the County and average delay per vehicle trip are presented. Total delay is
equal to the sum of all vehicle trips multiplied by the estimated delay per trip. The estimated
delay per trip is equal to the difference in travel time between a trip made on the congested
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network less the travel time for the same trip made on an uncongested network. This approach
includes both the delay incurred due to congestion and delay that results when alternative routes
are chosen to avoid congestion. Average delay per vehicle trip, which may be more meaningful
to most, is equal to the total delay divided by the number of total vehicle trips.

Total delay is projected to increase by more than 200% from 1995 to 2015. This increase is due
to more congestion and vehicle trips. In 1995, the average trip takes about 3 minutes longer than
it would if there was no congestion. This delay increases by 60% in 2015 assuming only the
base network. The table below clearly shows that the network build-out scenario significantly
reduces delay. In fact, average delay per vehicle trip and the average trip length decrease back to
1995 levels. Relative to the base network scenario, the network build-out reduces total delay by
34%,.average delay per vehicle trip by 35% and average vehicle travel time by 8%.

Scenario Average Vehicle Trip Total Delay Average Delay per
Length (Minutes) (Hours) Vehicle Trip
(minutes\vehicle trip)
1995 Existing 159 2,470 3.0
2015 Base Network 174 5,190 48
2015 Network Build- 16.0 3,450 3.1
Out

Table 29. County-Wide Travel Time and Delay

Regional Transportation System Performance Findings

. The network build-out improves the efficiency of the transportation system. Total VMT
remains unchanged while total delay, average delay per vehicle trip and average travel
time per trip decrease.

. The network build-out improves the flow of through traffic in the county by removing it
form the local and arterial system and from key activity areas. The network build-out
removes both congested and total VMT from the local and arterial street system.
Through traffic in sub areas is also reduced by the network build-out.

. VMT and congested VMT removed from the local and arterial system, increase on the

interstate due to the network build-out. This shift provides an opportunity to address
congestion in a confined area on a facility that is designed for mobility.
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PROJECT PRIORITIZATION

This study has identified safety problems and both current and projected performance
deficiencies in the Chittenden County I-89 Corridor. The following locations are currently
deficient and require near term solutions:

Exit 14 I-89 waving areas (operational deficiency)

Exit 14 southbound off ramp intersection with westbound US 2 (operational deficiency)
Exit 17 North and Southbound Ramps with US 2 (operational and safety deficiencies)
Exit 15 NB Ramp Intersection with VT 15 (safety deficiency)

Beyond these existing problems, this study has identified the benefits of proceeding with the
interchange projects and the Circumferential Highway. The CCMPO Technical Advisory
Committee (TAC) discussed these results at its November 13, 1997, meeting and directed staff to
provide additional information to help prioritize the interchange projects.

Tables 30 and 31 present general descriptive information for each project and how each supports
regional transportation policy. In addition, the projects listed were modeled separately to
quantify their individual effects on the transportation system using several performance measures
defined below.

New interchange between VT 116 and I-89

Northbound on ramp from Dorset Street to I-89 northbound
Construct a full Interchange at Exit 15

Construct a new Interchange at Mayo Road in Milton
Circumferential Highway

nhwWho=

Each project was modeled for the years 2005 and 2015. In 2005, the Circumferential Highway
was modeled from I-89 in Williston to I-89 in Colchester. In 2015, the complete Circumferential
Highway is modeled.

Tables 32 and 33 present transportation system performance measures for each project, as
modeled independently. The performance measures are defined prior to the tables. A cost per
change in performance measure has also been developed for each factor to help compare the
relative benefits of individual projects. The Chittenden County Transportation Model was used
to develop these measurements. (Given the inherent uncertainty of models, any change within
plus or minus three percent is considered equal to zero.)
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Project/ Circ Highway VT 116 Exit 13 NB Ramp Full Exit 15 Mayo Rd.
Item Interchange Interchange Interchange
Cost $75.3 $29 $0.80 $3.4 $4.6
(Millions)
Location Williston, Essex, South Burlington | South Burlington | Winooski Milton
Colchester
Description | Limited access New interchange | Add onramp from | Add NB onramp | New interchange
highway with VT 116 Dorset St. to I-89 | and SB off Ramp | at Mayo Road.
NB to create a full
interchange
Area Northeast So. Burlington So. Burlington City of Winooski | Milton
Served Chittenden County | Commercial & commercial area commercial and
Residential Areas industrial areas
& Burl. Int.
Airport
Status 1-89 t0 I-89; Last studied in Scoping report Last studied in Last studied in
2-3 yrs. if funds for | 1987 pending (see 1987 1987
construction are bullet on page 38)
available
1-89t0 VT 127 : ?
Table 30. General Information
Project/Item Circ VT 116 Exit 13 NB Full Exit 15 Mayo Rd.
Highway | Interchange Ramp Interchange Interchange
Specifically
included in LRTP Yes No Yes No No
Supports Key LRTP
Goals** 5&6 2&6 2,5&6 2&6 2&6
Supported by Local
Community Yes Yes Yes Yes Yes

Table 31. Policy Factors

** 1997 LRTP Goals
Maintain the existing system
Facilitate mobility with efficiency Improvements
Limit congestion through growth center based land use
Increase public transportation mode share
Complete key highway improvements
Support goods movement and freight mobility

1.

SRR
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Transportation System Performance Measures

e AADT Served
AADT = Average Annual Daily Traffic carried by the new project. For the Circumferential
Highway, the AADT is equal to the sum of the AADTs of each new segment added. For an
interchange project, the AADT is equal to the sum of the AADTs for each new ramp added.
$/AADT = Capital Cost of the project divided by the new AADT served.

¢ County-wide Peak Hour VMT Change
Peak Hour VMT = Vehicle miles of travel during the PM peak hour

Act Change = (County-wide peak hour VMT with the project) less (County-wide peak hour
VMT for the base network)

Annual Reduction/$1,000 = Estimated annual reduction in county-wide VMT per $1,000 of
project capital costs.

e County-wide Congested Peak Hour VMT Change
Congésted VMT = Vehicle miles traveled under congested conditions.

Act Change = (County-wide peak hour VMT with the project) less (County-wide peak hour
VMT for the base network)

Annual Reduction/$1,000 = Estimated annual reduction in county-wide congested VMT per
$1,000 of project capital costs.

e Arterial and Local Roads VMT Change
This factor measures whether or not a project removes traffic from arterial and local roads.

Act Change = (Arterial\Local Roads peak hour VMT with the project) less (Arterial\Local
Roads peak hour VMT for the base network)

Annual Reduction/$1,000 = Estimated annual reduction in VMT on arterial and local roads
per $1,000 of project capital costs.

e Arterial and Local Roads Congested VMT Change

This factor measures whether or not a project reduces congestion on arterial and local roads.
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Act Change = (Arterial\Local Roads peak hour Congested VMT with the project) less
(Arterial\Local Roads peak hour congested VMT for the base network)

Annual Reduction/$1,000 = Estimated annual reduction in congested VMT on arterial and
local roads per $1,000 of project capital costs.

e Change in County-wide Total Delay
Total delay = The sum of all delay experienced during the peak hour.

Act Change = (County-wide total delay with the project) less (County-wide total delay for the
base network)

Annual Reduction/$1,000 = Estimated annual reduction in county wide total delay per $1,000
of project capital costs.

Transportation System Performance Measures Circ VT 116 | Exit13NB | Exit15 Mayo
A-H Interch. On Ramp Full Rd.
Inter. Interch.
Estimated Cost (Millions) $62.70 $2.90 $0.80 $3.40 $4.60
AADT Served AADT 48560 25,320 5,010 8,380| 13,640
$/AADT Served $1,291 $115 $160 $406 $337
County-wide Act Change -3220 -460 190 280 -1240
Peak Hour VMT % Change -1% 0% 0% 0% 0%
Change Annual Red./$1,000 0 ()} 0 0 0
County-wide Act Change -3850 1670 1330 0 1360
Congested VMT % Change 6% 3% 2% 0% 2%
‘Change Annual Red./$1,000 224 0 0 0 0
Arterial & Local Roads | Act Change -17350 -2850 -150 -900 -5540
VMT Change % Change -17% -1% 4% 2% 6%
Annual Red./$1,000 1,010 0 684 0 4,396
Arterial & Local Road | Act Change -6260 530 1275 520 2170
Congested VMT % Change -5% -1% 0% 0% 2%
Change Annual Red./$1,000 364 0 0 0 0
Change in County- Act Change -470 -160 -20 -10 -180
wide Peak Hour % Change -15% -5% -1% 0% 6%
Total Delay Annual Red./$1,000 2 14 0 0 10

Table 32. Year 2005 Performance Measures by Project
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Transportation System Performance Measures Circ VT 116 | Exit13NB | Exit 15 Mayo
A-J Interch. On Ramp Full Rd.

Inter. Interch.

Estimated Cost (Millions) | $75.30 $2.90 $0.80 $3.40 $4.60

AADT Served AADT 75,030 27,810 6,040 10,090 14,590

$/AADT Served $1,004 $104 $132 $337 $315

County-wide Act Change 6110 -820 -180 320 -2200

Peak Hour VMT % Change -1% 0% 0% 0% 0%

Change Annual Red./$1,000 0 0 0 0 0

County-wide Act Change -18120 6110 -170] 2750  -5100

Congested VMT % Change -18% 6% 0% 3% 5%

Change Annual Red./$1,000 878 7,690 0 0 4,047

Arterial & Local Roads | Act Change -26890 -3310 4201 -1070 -5660

VMT Change % Change -8% 1% 0% 0% 2%

Annual Red./$1,000 1,303 0 0 0 0

Arterial & Local Road [ Act Change -13650 -1670 440  -3130] 4150

Congested VMT % Change -23% 3% -1% -5% 1%

Change Annual Red./$1,000 662 (] 0 3,360 3,293

Change in County- Act Change -950 -220 -60 -30 =220

wide Peak Hour % Change 21% -5% -1% -1% -5%

Total Delay ‘| Annual Red./$1,000 3 20 0 0 12

Table 33. Year 2015 Performance Measures by Project

Observations and Comments

e The Circumferential Highway produces the largest reduction in county-wide congested
VMT, congested and total VMT on local and arterial roads and county-wide peak hour delay.

e Referring to Table 31, a scoping study was started in 1994 for the Exit 13 northbound on
ramp making this project further along the planing process than the other interchange
projects.

o Table 32 shows that all the projects satisfy at least two of the goals of the LRTP. The Exit
13 northbound on ramp satisfies three of the goals.

¢ For each project, $/AADT served and Annual Reduction in Peak Hour Total Delay per
$1,000 provide a distinct contrast.

e The Annual Reduction per $1,000 in Arterial and Local Roads Congested VMT provides a
distinct contrast between projects.

¢ None of the projects result in a significant change in county-wide peak hour VMT.
Therefore, this parameter is not useful in helping to prioritize these projects.
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CONCLUSIONS and RECOMMENDATIONS

In the long term, the network build-out scenario is projected to improve the overall efficiency of
the transportation system, remove congestion from local and arterial streets, remove through
traffic from activity areas, and improve the performance of key intersections in the South
Burlington Center Sub Area. This study has also identified existing safety problems and both
current and projected future performance deficiencies in the Chittenden County I-89 corridor.

‘After reviewing the results of the study and the general information, policy factors, and
transportation system measurements, the TAC recommended that interchanges and issues be
placed in two categories: (1) interchanges that should be scoped and (2) issues that need
additional study. The Circumferential Highway is not included in either category because
different segments of this project are already in the permitting, design or right of way phases.

INTERCHANGES FOR SCOPING:

The projects below are valid candidates for scoping. Once the projects have been scoped, they
would be placed on the project candidate list and would be prioritized against all other projects in
Chittenden County.

Exit 14

Purpose: Address existing deficiencies in the I-89 weaving areas, the southbound off ramp
intersection with US 2 westbound (Ramp C). Address projected deficiencies as identified in the
I-89 Study. Include an analysis of the Staples/Sheraton Intersection.

Justificati
Existing operational deficiencies result in large queues and create safety problems
Projected deficiencies exist with or without additional interchanges.

Addressing the operational problems satisfies the goal of the LRTP related to improving the
efficiency of the existing system

Exit 17
Purpose: Address existing safety and operational deficiencies.
Justificati

o Existing deficiencies cause safety and congestion problems.

e Projected deficiencies exist with or without additional interchanges

e Addressing the operational problems satisfies the goal of the LRTP related to improving the
efficiency of the existing system
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Exit 13 Northbound On Ramp

Purpose: Improve the efficiency of the existing system, improve the connection between two
NHS routes, support goods movement and freight mobility and implement a component of a key
highway project identified in the LRTP.

Justificati

o Satisfies three of the six LRTP Goals..
e Has the second to lowest cost per AADT served.
o Could be implemented in a short range time frame.

Interchange with VT 116

Purpose: Improve the efficiency of the existing system, support goods movement, improve
access to an NHS intermodal facility (Burlington International Airport) and to help reduce
congestion on local and arterial streets.

Fustificati

Satisfies two of the LRTP’s goals

Has the lowest cost per AADT served

Provides a connection between two NHS facilities (I-89 and Kennedy Drive)

Of the four interchange projects studied, is the most effective at reducing county wide
congestion per dollar.

ISSUES FOR ADDITIONAL STUDY:

Exit 15 Interd Safety s

Obyjective: Collect accident data and perform a safety analysis to determine if the safety problem
still exists following the paving, re-striping and signal timing work that was completed in 1996.

Objective: Perform a planning study to develop, analyze and select alternatives that address the
congestion issues projected in 2015 on freeway segments between Exit 13 and 16 and on I-189.
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e il n
Objective: Determine where the best location for a Milton Interchange would be. Update

benefit to cost analysis in light of Husky, the Chimney Corners Growth Center and new
development in the Catamount Industrial Park.

Full Interchange at Exit 15

Objective: Update the benefit to cost ratio and include a possible link to with the Airport.
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Table A-1 presents the county-wide land use totals used as the base for traffic projections. The
projections include specific estimates for the South Burlington Williston Road Corridor, Taft

Corners Area, the Chimney Corners Growth Center at Exit 17 and Husky Injection Moldings in
Milton.

1993 | 2015 | Avg Annual Growth
Residential Units | 50463 | 66233 1.24%
Retail Employ. | 15819 | 22562 1.63%
Non Retail Employ.| 64098 | 84893 1.29%
Total Employ | 79917 | 107455 1.35%

Table A-1. County-Wide Land Use Projections

The Chittenden County Transportation Model refines the residential and employment categories
listed above into the eight listed below.

1. Single Family Dwelling Units 5. Low Commercial Employment
2. Multi Family Dwelling Units 6. Industrial Employment

3. Retail Employment 7. Institutional Employment

4. High Commercial Employment 8. Hotel\Motel Employment

Land use projectlons for the Wllhston Road Comdor were made in the 1988 JHK Study South

prOJectlons, summanzed in Table A-2 below, were converted to the Ch1ttenden County Model
format as shown in Table A-3 on the following page. The conversion of residential units was
direct. The conversion of retail was based on 400 employees/square foot. The conversion of
office was based on 550 employees per square foot.

Res Units Retail Office

599 853,200 GSLA | 692,174 GSLA
2133 employees| 1258 employees
Table A-2. Williston Road Corridor Land Use Projections

In the Taft Corners Area, the land use estimates were prepared by the Williston Town planner
working with the Chittenden County Regional Planning Commission. The projections are
based on projects with approved Act 250 permits that have yet to be constructed and also
include Maple Tree Place. Refer to Table A-4.

Build out employment estimates are 2,000 and 4,445 industrial employees for Husky Injections
Molding and the Chimney Corners growth center respectively. These estimates are based on
the Husky Traffic Impact Study which included estimates for Chimney Corners. The land use
estimates for the Williston Road Corridor, Taft Corners, Husky and Chimney Corners was set.
The Chittenden County Model distributed the balance of the land use to all transportation
analysis zones accordingly.

DNIS\REPORTA\APPEN_A.WPD



EMNIOMITICORNOIMIVO

“SUCEI0} 2V 1 J0) S05ud BupoRo) B3 UO 338U 813 083 MON

v IIevl

19

¥ )

| [] 3
1
0 Ig ; 'g 0 g 6t
— 1€ 140 IB

I[]

E %%

Eﬂ%ﬁ 715

38N OGNV ¥ XION3ddV

== °

I
—

SWRIL PORPY T S0OLIUIIG JNLINASC PUST] 15308305 TO0Z - 6 8L

SUIRIL PODPY ¥ S00LIUSOG JNLKNIASG) PUST) }5300.04 LBS) * S OK8L

POPPE S| 15 WPSBaTN 681 P LGS 000Z U POpPS 81 S SUNSSY 863y 961}
BULIOZ 981y PUE] [PpolN (BUOIBIY ALNOD UYD O} UCSISAUCD
[OEL%CJofees _ Tooeer] Teab ] 2 T68LE o7t T
1 . (1
sz Tar —%
1] : }
[ — —
000V
11 v
72 7 T !;:
&
J3
G00EL Pt —_JOLeIE__ (It s Ig
— :
y
[ -
QWO| WNN| VisD| swood] ViIso| Amued | Awvey ouo| MmN viso| swoon| vieo| Ammg | Awmy OUO| M| VISO| ooyl visO| Amsd | Aumsy | aonus | Aned
Jofew way| o | ebus | BIOIN N , olen|  eowo) oW MHr | ueousars |

LY PODDY T SOLBUSIE WNLICIAS] PUST ISBI0I03 = F B8, Wil
Apnig 868} NHP Woy suoposfold sen pury uciBujling \(nog

&prig sopiiog ooy



Williston Road Corridor
Chittenden County Model
Transportation Analysis Zones



niversity
Mall

sure 8. Zone Boundaries - 2wk 1982 sTUDY



1-89 Corridor Study APPENDIX A: LAND USE

Change in Land Use due to Build Out — Taft Corners Area

TAZ SFDU _ [MFDU [LOCOM |HICOM JREATIL [INDUST [INSTUT [HOTEL
197 0 50 168 181 973 0 0 0
178 0 0 0 0 0 0 0 0
198 0 0 0 0 0 0 0 0
200 0 0 59 59 613 152 0 30
199 0 0 91 149 516 30 0 0
193 0 15 80 21 100 44 0 0
191 0 0 84 60 16 204 0 0
188 0 90 29 49 13 47 0 18
186] 0 0 0 0 79 0 0 0
183 0 72 25 20 33 0 0 0
184 0 0 0 o] 74 24 0 0
205 0 0 0 0 0 0 0 0
206 0 0 75 42 0 106 0 30

Added by 2000
197 0 25 84 91 487 0 0 0
178 0 0 0 0 0 0 0 0
198 0 0 0 0 0 0 0 0
200 0 0 59 59 613 152 0 30
199 0 0 91 149 516 30 0 0
193 0 8 40 11 50 22 0 0
191 0 0 42 30 ) 102 0 0
188 0 90 29 49 13 47 0 18
186 ) 0 0 0 79 0 0 0
183 0 36 13 10 17 0 0 0
184 0 0 0 0 74 24 0 0
205 0 0 0 0 0 0 0 0
206 0 0 75 42 0 106 0 30
173 45 0 0 0 0 0 0 0
192 46 0 0 0 0 0 0 0
Added from 2000 to 2005
197 0 25 84 91 487 0 0 0
178 0 0 0 0 0 0 0 0
198 0 0 0 0 0 0 0 0
200 0 0] 0 0 0 0 0 0
199 0 0 0 0 0 0 0 0
193 0 8 40 1 50 22 0 0
191 0 0 42 30 8 102 0 0
188 0 0 0 0 0 0 0 0
186 0 0 0 0 0 0 0 0
183 0 36 13 10 17 0 0 0
184 0 0 0 0 0 0 0 0
205 0 0 0 0 0 0 0 0
206 0 0 0 0 0 0 0 0
173 75 0 0 0 0 0 0 0
Added from 2005 to 2010
[ 73] 54] 0] 0] 0] 0] 0] 0] 0]
TABLE A4
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APPENDIX C

VERMONT AGENCY OF TRANSPORTATION
LOS POLICY




VERMONT AGENCY OF TRANSPORTATION
HIGHWAY DESIGN “LEVEL OF SERVICE” POLICY

Purpose:

To define appropriaie qualitative measures of performance, for highway design in
Vermont. Measures of performance relating to the capacity and Level of Service of various
clements of the transportation system used in this policy are as defined in the 1994 Highway
Capacity Manual (Transportation Research Board Special Report 209). '

Policy:

It is the Agency’s policy to design its highways and to require others accessing its facilities,
to effect improvements that will maintain Level of Service “C” for the prescribed design period.

However, given present traffic volumes and in anticipation of substantial future increases
in traffic volumes, especially within densely settled areas, reduced Level of Service criteria may be
appropriate when approved by the Secretary of Transportation in consultation with the Directors

-of Engineering and Planning on a case-by case basis.

Such a determination should consider at a minimum, the following:

¢ The delay incurred by the traveling public. -

L 4 The volume-to-capacity relationship.

< The negative impacts which may result to the surrounding area, because of improvements
. which would be required to achieve LOS C.

In extreme circumstances, where the existing Level of Service is “F” and where the necessary
geometric improvements are not feasible, Level of Service “F” may be acceptable as long as an
improvement over existing conditions can be demonstrated. An improvement over the existing
conditions may include the implementation of travel demand management strategi¢s or altemative
transportation improvements. Prior }9 the implemeatation of any TDM or alternative _
transportation measures, all traditiox’ traffic engineering approaches should be explored. These
would include, but are not limited to, installation of signal, adjustment to signal phasing,
modification to existing lane configurations, etc. Examples of alternative strategies/improvements
are listed in Attachment 1. The attached listing is not intended to be all inclusive, it is only
provided for informational purposes. Preferred mitigation strategies for any particular project or
area should be developed by consulting the Town and Regional plans.

This policy supersedes the policy dated May 22, 1987.
- -~ (- :
EFFECTIVE DATE: 7/2'3 / e

o
- . ) / < . L r
APPROVED: .\:ﬁ-" /4;4 W’///\ DATE:__/ / 23 / / ¢
n Glenn Cierﬁflaneck ! /
/" Secretary of Transportation
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89 Corvidor Study Vermont Agency of Transportation Crash Data 1992 thwough 1995 Appendix O

Accident Rates for interstate Segments

Road OIR. #of [injuries |Fataltie|[Prop | Length | ADT | M | RC | RMVM | Ratio | HAL? [Severity
| Sect. Crashes {ml.) Index
Bds 11-12 |__NB 2 15 0 22 | 480 | 12110 [ 21.66 ]| 0321 | 0203 |0633| NO 26614
§B 12 4 0 12| 490 | 12110 | 21.66| 0.321 | 0.111 [0345| NO 16,333
[ Exits 12-13 |_NB 18 16 0 16 | 2.77 | 14655 | 14.82 | 0.353 | 0243 | 0688 NO | 32000
SB 17 18 0 15 | 247 | 14655 1321] 0.364 | 0257 [0.707 | NO 36,971
Bdts 13-14 |__NB 0 0 ) C 021 | 17440 | 1.34 | 0.553 | 0.000 | 0.000 | NO
| “§B 0 0 0 C 023 | 17440 | 1.46 | 0.589 | 0.000 | 0.00 NO 0
Exdts 14-15 |__NB 5 3 0 g 079 | 22358 | 6.45 | 0.438 | 0.155 | 0354 NO 24
| sB 6 3 0 6 | 079 |22358] 6.45 | 0438 | 0.186 | 0425 | NO 31,083
Exits 15-16 |__NB 3 1 0 3 | 067 |15385| 3.76 | 0.499 | 0.159 | 0319 | NO 16333
| [ s8 4 1 0 4 | 070 |15385] 3.93 | 0494 | 0204 | 0412 NO 13,875
Exits 16-17 |__NB 12 13 1 12_| 666 | 11832 | 2444 | 0311 | 0.098 | 0315 NO 111,792
§B 5 2 0 S | 6530 (11832|22.89] 0316 | 0.044 {0.138] NO 18,300 |
Bt 17- NB 11 18 1 13| 667 | 8115 | 19.76 | 0328 | 0.111 [0339] WNO 135,955
§B 11 17 0 12_| 6.72 | 8115 [ 19.90 | 0328 | 0.111 (0337 O 52,682
US7to 189 W8 4 6 0 4 0.38 | 19052 | 2.64 | 0538 | 0303 [0562 | NO 50,750
E8 3 1 0 E 0.46 | 19052 | 320 | 0518 | 0.188 [0362] NO 16,333
Accident Rates at Ramp\Mainline Junctions
Ramp #of | Length [injuries [Fatalite|Prop | ADT | M | RC | RMVM|[ Ratio | HAL? [Severity
, Crashes | (ml) Imdex
12A 0 029 0 0 0_ | 12110 | 128 [0.594 | 0,000 | 0.000 | NO 0
128 0 029 0 0 0 | 12110 | 1.28 | 0.594 | 0.000 | 0.000 | NO g
12C 4 029 5 0 4 | 14655 | 155 | 0585 | 0450 | 0256 | NO | 43375
2D 6 029 5 0 6 | 14655 | 1.55 | 0585| 0224 | 0383 | NO | 31,083
12AD 3 0.47 7 0 3 | 9250 | 1.59 [0.584 | 0.178 | 0.304 | NO | 75,333
128C 0 047 0 0 0| 9250 | 159 | 0.584 | 0.000 | 0.000 | NO 0
13A 2 029 2 0 4_ | 14655 | 155 | 0.585 | 0.075 | 0.128 | NO | 42,500
138 4 029 2 0 1_ | 17440 | 1.85 | 0573 | 0126 |{ 0219 [ NO | 16375
13C 0 0.29 0 0 0_| 14655 | 155 0565 | 0.000 | 0.000 | NO 0
13D 0 0.29 0 0 0 | 17440 | 1.85 0573 | 0.000 | 0.000 | NO 0
13A8 0 0.45 0 0 0 | o779 | 1.61 | 058310000 | 0.000 | NO 0
13CD 1 02 0 0 1_| orre | 0.79 |0.563] 0056 [ 0096 | NO | 6500
14A 0 0.29 0 0 0 | 17440 | 1.65 | 0573 { 0.000 | 0.000 | NO 0
14C a 029 3 0 2 | 22358 | 2.37_|0.550 | 0.000 | 0.000 [ NO 0
14F 1 029 1 0 1| 17440 | 1.85 | 0573 | 0031 | 0055 | NO | 36,000
14H 4 0.29 1 0 4 | 22358 | 2.37 | 0550 | 0.098 | 0.178 | NO | 13875
14AB 0 025 0 0 0| 14240 | 1.30 | 0594 | 0.000 | 0.000 | NO 0
14BD 0 0.04 0 0 0| 20394 | 030 | 0.215 | 0.000 | 0.000 | NO a
140C 0 0.22 0 0 0 | 18000 | 1.45 | 0.589 | 0.000 | 0.000 [ NO [i
14FE 1 017 3 0 1_ | 14240 | 0.88 | 0.592 | 0038 | 0.065 | NO | 95,000 |
14EG 4 0.12 2 0 4| 20394 | 089 | 06592 | 0.107 | 0.181 | NO | 21,260 |
14GH 0 0.15 0 0 2| 18000 | 0.99 | 0.596 | 0.000 | 0.000 | NO 0
15A 7 0.29 8 0 7| 22358 | 2.37 | 0550 | 0172 | 0312 | NO | 40214
158 7 0.29 6 0 6 | 22358 | 2.37 | 0.550 | 0.172 | 0.312 | NO | 30,857
16A 1 0.29 1 0 1_| 11832 { 125 [0.595| 0.046 | 0.078 | NO | 36,000
168 3 0.29 3 0 3 | 11832 | 1.25 | 0595] 0.139 | 0233 | NO | 55,667
16C 3 0.29 3 0 3 |-15385 | 1.63 | 0582 ] 0.107 | 0.184 | NO | 55667
16D 4 029 3 0 4 | 15385 | 1.63 | 0.582 | 0.142 | 0245 | NO | 28,625 |
16CA 0 0.46 0 0 0 | 8808 | 1.48 |0.588 | 0.000 | 0.000 | NO 0
160-8 0 0.45 0 0 0 | 8808 | 1.45 | O, 0.000 | 0.000 | NO 0
17A 1 029 0 0 1| 11832 | 1.25 | 0.595 | 0.046 | 0078 | NO | 6,500
178 0 0.29 0 0 0_| 8115 | 0.66 | 0590 | 0.000 | 0.000 | NO 0
17C 0.29 0 ) 1 8115 | 0.86 [0.590 | 0068 | 0.114 | NO | 6
170 0 029 4 0 2_ [ 11832 | 1.25 [0.595| 0.0 0.000 | NO C
17A-8 0 0.40 0 0 0| 6096 | 0.89 1 0.592 | 0.000 | 0.000 | NO
170C 1 0.16 1 0 1 6096 | 036 | 0.340 | 0.090 | 0.264 | NO | 36,000
FRAMPG 2 029 2 | o 2 9052 | 2.02 | 0.565 | 0.056 | 0.102 | NO_| 36,000
7-RAMP-D 6 0.29 1 0 1 9052 | 2.02 | 0565 ] 0.173 | 0305 | NO | 6,000 |
89RAMPA| 1 029 1 0 1| 19052 | 2.02 {0565 | 0020 | 0.051 | NO | 36,000 |
89RAMPB] 1 020 | 0 0 1| 19052 | 2.02 | 0565 | 0.029 | 0051 | NO | 6,500 |
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{-89 Corridor Study Vermont Agency of Transportation Crash Data 1992 through 1995 Appendix D
RTE. TOWN SEQ. SECT. DR1 DR2 MLE MM DD YY TIME DOW. WEA CAUSE TYPE IN) FAT  PROP
DAMGE
89 WILLISTON 1699  11-12 s § 860 4 11 92 900 SAT SNOW  CARELESS&NEGLIGENT HIT GUARDRAIL RT. 1 0 4900
89 WILLISTON 2172 1112 N 8305 4 9 94 300 SAT CLEAR  LIQUOR,CITATED ROLLED OVER ONRT. 1 0 6000
89 WILLISTON 3303 1112 N N 830 6 18 83 1300 FRI CLOUDY DRIVERFELL ASLEEP REAR END COLLSION 0o o0 3500
89 WILLSTON 3948  12A-D N N 839 9 15 93 80 WED CLEAR  FOLLOWING TOOCLOSE REAR END COLLSION 2 o 12700
89 WILLISTON 4122 12AD N N 8400 9 15 93 800 WED CLEAR FOLLOWING TOOCLOSE REAREND COLLSION 0 0 23600
89 WILLISTON 3812 12AD N N 8400 & 20 983 1700 FRI RAN FOLLOWING TOOCLOSE = REAR END COLLSION 5 0 22000
89 WILLISTON 3060 12D N N 8418 8 24 94 1000 WED CLEAR  FAILURE TOYIELD TURNING - SAME DIR. 0 0 6000
89 WILLISTON 3775 12C s ] 8420 12 S 95 2100 TUE CLEAR  FAILURE TOYIELD SIDESWIPE - SAME DIR. 0 0 2000
89 WILLISTON 1072 12¢ ] ] 8424 1 31 93 1200 SUN SNow EXCESSIVE SPEED OTHER COLLISION 1 0 §500
89 WILLUSTON 879 12¢ s S 8425 2 13 93 2200 SAT SNOW  CARELESS & NEGLIGENT REAR END COLLSION 2 0 3500
89 WILLISTON 2007 12C ] 8440 5 8 92 100 FRI CLEAR  CARELESS & NEGLIGENT HIT EMBANKMENT TORT. 2 0 10000
89 WILLISTON 2723 12D N N 84.42 7 1 93 1800 THU CLEAR  EXCESSIVE SPEED REAR END COLLSION 1 0 7500
89 WILLISTON 3624 120 N 8442 9 10 92 9900 THU CLEAR  EXCESSIVE SPEED HIT TREE TOLT. 1 0 40000
89 WILLISTON 4268 120 N N 8442 10 25 92 1600 SUN CLOUDY FAILURE TO YIELD REAR END COLLSION 2 o 8200
89 WILLISTON 2696 120 N N 8445 7 22 94 600 FRI RAIN U-TURN REAR END COLLSION 0 ] 7500
89 WILLSTON 2013+ 120 N N 8445 S5 26 94 150 THU RAN EXCESSIVE SPEED REAR END COLLSION 1 0 11000
89 WILLISTON 3080 1213 N N 8455 10 21 95 1600 SAT RAN LIQUOR, CITATED SIDESWIPE-SAMEDIR. 0 0 7000
89 WILLISTON 1871 1243 s 8460 4 21 91 1300 SUN RAN EXCESSIVE SPEED ROLLED OVER ONLT. 3 0 6500
89 WILLISTON 4955  12-13 s 8485 11 28 93 1000 SUN RAN EXCESSIVE SPEED HIT LEDGE TORT. 2 o 10000
89 WILLISTON 2228 1213 s 8498 4 12 94 1400 TUE CLEAR  EXCESSIVE SPEED HIT GUARDRAIL LT. 3 o 8545
89 WILLISTON 4299 s S 99999 10 9 92 1600 FRI RAN FOLLOWING TOOCLOSE  REAR END COLLSION o o 3300
8 WILLISTON 3169 s S 99999 8 4 92 800 TUE RAN CARELESS & NEGLIGENT  OTHER COLLISION 0o o 2200
89 S.BURL 2469 12-13 N N 85.01 6 6 93 1500 SUN CLOUDY FOLLOWINGTOOCLOSE REAR END COLLSION ] 0 7000
8 S.BURL. 5158 12413 s S 8501 7 14 93 1500 WED CLOUDY FOLLOWING TOOCLOSE REAR END COLLSION 1 0 o
& S.BURL. 5758 1213 N 8502 6 1 91 200 SAT CLEAR  LIQUOR,CITATED HIT GUARDRAIL RT. 1 0 0
8 S.BURL. 5163  12:13 E 8502 . 9 11 983 200 SAT CLEAR  LIQUOR,CITATED ROLLED OVER ONRT. 1 0 6000
89 S.BURL. 5400 12413 E E 802 9 20 82 80 TUE CLEAR BACKINGINROADWAY  REAREND COLLSION 0o o0 3300
8 S.BURL. 488 1213 N N 8510 1 22 94 1000 SAT OTH/?  INATTENTION REAR END COLLSION 2 0 6000
89 S.BURL. 4002 1213 N 810 10 4 65 2200 WED CLOUDY LIQUOR,CITATED . ROLLED QVER ONRT. 0 0 1500
C:\EWCOR\SAFETY\WI89SAFET.WB1 Page 3 of 8
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STATE OF VERMONT

CY OF TRANSPORTATION
(EE ] ate Street, Administration Building
= ontpelier, Vermont 05633-5001

CHITYENDEN COUNTY
METROPOLITAN PLANNING ORGANIZATION

November 21, 1997

Mr. Peter E. Plumeau

100 Dorset Street, Suite 22

P. 0. Box 9217

South Burlington VT 05407-9217

Re: Draft Chittenden County I-89 Corridor Study, October 24, 1997

Dear Mr. Plumeau:

I am writing in response to your request for comments

concerning this draft and would offer some initial comments as
follows:

Overall, the study appears to have been a useful exercise in

identifying current and potential deficiencies on the I-89
corridor. ’

I note the study is not recommending solutions to problems at
this point, and properly so. It does, however, recommend a Major
Investment Study (MIS) to develop and compare alternatives for
addressing deficiencies and recommending the best solutions.

An MIS is a complex, time consuming and, frequently very
costly means of addressing transportation needs, usually in a large
urban corridor or sub-area, which I believe to be unwarranted under
these circumstances. However, I am in full agreement with the
recommendation of creating a forum for reviewing the findings and
recommending possible solutions - solutions realistic within the

funding and resource constraints of the state and affected
communities.

This leads to my fundamental concern with the draft. The
study straightforwardly states its value as quantifying the
performance of the interstate system in light of several changes,
or projects, that have been proposed over the years. However,
these proposed changes presume that large amounts of funding and
other resources will be available for completing the Chittenden
County Circumferential Highway and for substantially increasing the
capacity of the I-89, including new interchanges.

Telecommunications Relay Service 1-800-253-0191
Vermont is an Equal Opportunity Employer.



This assumption is inconsistent with the AOT’s view of the
funding and other resources that will be available to the state ip
the coming decade for highways and highway improvements. Since the
Long Range Transportation Plan was completed in 1995, many state
officials have been working hard to convey the message that the
foreseeable future will involve a careful husbanding of

-transportation resources, with emphasis on system preservation and
maintenance.

In reviewing the level of service analysis, the improvements
gained for the level of investment implied by the network build out
scenario appear to be minimal. Related to this, the AOT Level of
Service policy acknowledges that within urban areas we will accept
lower levels of service in the future.

It is for these reasons that I am in full agreement with the
study’s recommendation of creating a forum to include members of
interested communities, the AOT, the FHWA and, I would offer, other
parties and Jjurisdictions that can contribute to reviewing the
functions and recommending possible solutions - solutions realistic
within the previously cited constraints. With respect to the
question of who else should participate, I would strongly recommend
involvement of modal providers that can contribute positively to a

discussion of passenger transportation needs and solutions of the
region.

In summary, I think the study is extremely useful as it is
represented, to identify potential (and in some instances existing)
problems. However, I believe the network build out scenario being
tested is impractical in that it reflects outdated and impractical
assumptions about the type, nature and affordability of
transportation projects for solving highway problems. I agree the
key to moving forward on this is creating a forum to recommend

realistic, and given an intermodal perspective, well balanced
solutions.

Thank you for the opportunity to comment on this draft.
Sincerely,

K. Micque Glitman
Director of Policy & Planning





