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Section 1: Introduction 

In 2001, the Town of Williston commissioned Wilbur Smith Associates (WSA) of 
Shelburne to perform the "Williston Comprehensive Transportation Study." The 
study had two key objectives: 

1. To characterize and assess Williston's current transportation system; and 

2. To develop a methodology for the Town to use in assessing the effects of 
developments on the transportation system. 

To address the first objective, WSA worked with the Study steering committee to 
develop a framework for continuously monitoring, measuring and reporting on the 
performance of the Town's transportation system. The performance measures 
identified are tied to the Town's transportation goals as documented in its 
Comprehensive Plan and will therefore help the Town assess, on a regular basis, how 
effectively investments in and management of the transportation system are helping 
the Town achieve the Plan goals. The performance measure framework is presented in 
Section 2 

WSA then undertook a "classic" study of roadway and multi modal performance in the 
T own. The Town had requested that the study be conducted with a minimum of new 
data collection, so WSA focused principally on traffic, crash, and other data readily 
available from the Town, the Chittenden County MPO (CCMPO) and the Vermont 
Agency of Transportation (VTrans). For key measures for which insufficient or no 
data were available, WSA conducted fieldwork to collect those data, including travel
time and delay information and intersection operations. This existing conditions 
analysis is presented in Section 3. 

To address the second objective, WSA customized a methodology, known as the 
"Land Use-Transportation Index" (LUTI), for application in Williston. This 
methodology, or tool, is to be used by the Town (e.g., Development Review Board, 
Planning Commission, Planning Department staff) to help decision-makers better 
understand the potential operational and performance impacts of specific proposed 
developments on the transportation system. WSA worked with the steering 
committee and Town Planning Director to refine the methodology and ensure it is 
adequately customized to Williston's situation. In addition, WSA staff conducted a 
training session for various Town officials and prepared a LUTI "users manual." The 
detailed LUTI description and related information are presented in Section 4. 

It should be noted that the LUTI tool, while powerful and relatively easy to 
understand and apply, is intended to be used in concert with other existing 
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information and analyses when assessing development applications. In other words, 
LUTI is but one tool in the planning and development review toolkit. 

The Town also has a great interest in whether and how traffic calming measures could 
be used to control cut-through traffic in neighborhoods that is perceived to have 
grown greatly in recent years due to increasing congestion and delay on arterial 
roadways. While a detailed analysis of the Town's traffic calming needs and options 
was outside the scope of this study, WSA developed guidelines the Town can use to 
help it better understand traffic calming options available and how to assess specific 
situations for application of traffic calming measures. This information is presented in 
Appendix A. 
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Section 2: Transportation Performance Measurement 
Approach for Williston 

1. Introduction 

Policy Recommendation "I" of the Year 2000 Williston Town Comprehensive Plan 
states: "The Planning Commission shall, on an annual basis, assess progress towards 
implementing the recommendations of [the Comprehensive] Plan and report to the 
Selectboard ... on how to achieve the ends of this plan. " To this objective in mind, this 
section discusses the Town's adopted transportation goals and a process for monitoring 
performance of the transportation system in the context of meeting those goals. 

2. What Is "Transportation Performance Measurement"? 

A performance measurement (PM) system addresses at least four needs, including (1) 
achieving a snapshot view of how the system overall is functioning, (2) gauging the 
system's performance against one or several benchmarks, (3) considering "what-if" 
scenarios pertaining to possible development and transportation system changes, and 
(4) tracking the system's function over time to allow understanding of positive and 
negative trends. 

There are myriad options available for establishing a PM structure to achieve one or 
more the above objectives. However, an important consideration is the extent to 
which existing and available data can be applied to this process, as the intent of this 
study is to understand how effectively existing data sources can be applied to achieve 
the study's objectives. We believe PMs used in this process should relate directly to 
Williston's 2000 Comprehensive Plan goals, particularly the transportation goals. 

There are also considerations related to whether PMs are to be used for transportation 
system monitoring, development impact assessment, or both. 

PMs can be used to measure multiple dimensions of transportation system 
performance, including accessibility, environmental and resource impacts, mobility, 
operational efficiency, quality of life, safety, and system preservation. 

3. What is the Purpose of Performance Measurement? 

In general terms, the purpose of performance measurement is to enable decision
makers and others to understand how well the transportation system is functioning in 
relation to established goals and objectives. All performance-based planning processes 
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begin with setting clear, concise, and achievable goals and objectives. For example, if 
an established goal is "reduce townwide VMT by 10 percent in five years," we can 
(through data collection, monitoring, and analysis) determine how close to or far away 
from meeting the goal we are at the five-year mark. In reality, however, goals are 
often stated in terms that do not readily allow one to gauge success or failure . 

The relationship between goals, actions and performance measures is depicted in 
Figure 2.1 below. 
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Figure 2.1: The Performance Measurement Cycle 

4. What Are We Trying to Measure? 

Defining performance measures that relate clearly to established goals and objectives is 
central to having a useful process. Performance measures are often structured to 
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measure outputs; that is, the level of activity of an agency, town, or program (e.g., 
seat-miles of transit service offered in the town). However, performance measures that 
focus on outcomes provide a better indication of the effectiveness of a given decision, 
program, or plan. For example, percent of daily person-trips carried by transit would 
measure the outcome or effect of the output (level of transit service offered). 

For Williston's purposes, there are two levels of performance measurement desired. 
First, we need a measurement structure that allows one to have an overall 
understanding of transportation system performance, at the townwide, corridor, or 
subarea level. Second, we need a structure that allows one to gauge the impact on 
transportation system performance of existing and proposed developments (i.e., land 
uses). Both structures require us to acquire and assess data. 

In addition, there are several ways transportation system performance can be 
measured, and these are not necessarily mutually exclusive. 

• By Transportation Mode: 
o Entire Townwide transportation system (multimodal); or 
o Individual modes 

• By Geography: 
o Townwide (all elements of the Williston transportation system); 
o Individual corridor or route (e.g., VT 2A corridor); 
o Particular roadway segment or intersection; or 
o Neighborhood or subarea of the Town. 

• By Point of View of Those Measuring Performance: 
o Users of system - drivers, riders, walkers ("customers"); or 
o Owners/operators of system - Town, state, CCTA ("providers"). 

5. What Is Performance Measure Information Used For? 

Performance measure information should, in general terms, tell us how policy, 
program, and investment decisions affect our ability to meet our established 
transportation goals. 

6. How Are Performance Measures Operationalized? 

Performance measures do not need to be strictly quantitative. Indeed, policy 
objectives and adopted planning goals are frequently not couched in terms that allow a 
strict quantitative interpretation. 
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There are two levels on which we can operationalize a performance measure structure. 
The first level relates to describing the performance of Williston's current 
transportation system based on existing and available information. This will be a 
"snapshot" of the system, without any trend or longitudinal information for context. 
However, for those measures that have established national or regional benchmarks, 
we will be able to describe the system's performance in terms of the current deviation 
from those benchmarks. 

The second level is intended to build off of the first, and establish a continuous system 
performance monitoring structure for Williston. Through this structure, the Town 
can collect, manage, assess, and report on system performance over time and more 
effectively develop, refine, and implement policy and program actions to help meet 
Town goals. 

7. A Performance Measure Approach for Williston 

As stated above, an approach to measuring and monitoring the performance of the 
transportation system in Williston should be tied to the transportation goals stated in 
the adopted Town Comprehensive Plan. The current Town Plan includes six 

Williston Comprehensive Plan Transportation 
Goals 

1. Transportation facilities must complement and 
enhance, rather than diminish, the Town's 
unique scenic character, sense of identity, and 
its community spirit; 

2. The Town must encourage, promote, and 
support alternatives to single-occupancy 
automotive usage. Alternatives must be 
competitive in terms of both cost and 
convenience; 

3. The Town, and the region, must take steps to 
shape transportation demands rather than 
accommodate them; 

4. Transportation plans must incorporate the 
needs of existing users, both individual and 
corporate; 

5. Transportation plans must reflect a reasonable 
and commensurate balance between the 
Town's needs and those of the Region; 

6. Transportation plans must include the 
expansion of multi-use paths, primitive paths, 
bikeways, greenways, and sidewalk systems 
to connect neighborhoods and key locations 
with the Town and to connect to neighbOring 
towns. This will promote all forms of 
pedestrian and non-motorized fonns of 
transportation. 

transportation-specific goals, displayed below. 
By using this approach, the Town can start 
systematically evaluating the extent to which 
these goals are being met and identify 
problems requiring mitigation and positive 
trends to facilitate and build upon. 

With the Town goals in mind, the consensus 
of those who participated in the October 2001 
workshop on performance measures identified 
the following six categories of performance 
measures required: 

1. Safety 

2. Congestion and Delay 

3. Alternative Modes/Multimodal 
Options 

4. Transportation/Land Use 
Compatability 

5. Quality of Life 

6. Freight Mobility and Access 
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Based on this input and a review of "best practices" nationwide, a performance 
measure framework for the Town was developed, as shown in Table 2.1. For each of 
the six Performance Dimensions, two specific measures are identified (12 total). Each 
measure is oriented to the perspective of system users (e.g., travelers, drivers, bus 
riders, etc.), system operators (e.g., the Town, state, CCTA), or both. The 
information flowing from each measure is described. Existing and proposed data 
sources are also identified. Finally, a timeframe or cycle for performance measure 
reporting is suggested. The timeframe is based on the availability of and ease with 
which data to support the measure can be obtained. Those requiring a significant 
effort and resource expenditure are generally suggested for biennial reporting. 

7.1 Performance Measure Data Requirements 

Some of the data required to operationalize the performance measures is generally 
available from various public sources, such as the CCMPO, VTrans, CCTA, and the 
Town of Williston Police and Public Works Departments. Other data may require the 
Town to make special requests of these agencies and/or collect it on its own. Some of 
these data collection tasks, particularly those that need to be conducted on an annual 
or biennial basis, may be appropriate for a qualified summer intern(s). 

Several measures, particularly those oriented to a system user perspective, will require 
the use of surveys or questionnaires of Town residents and/or travelers. Options for 
implementing such data collection include web-based surveys, inserts in the weekly 
"Williston Whistle," sending school children home with questionnaires for the parents 
to complete, and/or professionally-conducted scientific surveys using random 
sampling procedures. Each approach has advantages and disadvantages in terms of data 
reliability and validity, ease of implementation and cost. 

One approach the Town could consider is undertaking an annual "Town 
Transportation Survey," which asks questions of a statistically valid sample of residents 
their opinions on the various performance measures, as well as other Town planning 
related topics. This is similar to the statewide survey process undertaken by VTrans 
periodically. By asking the same questions each year, not only would the Town have 
data for key transportation performance measures, but the Town would also be able to 
track various items of interest over time and start recognizing key positive and 
negative trends affecting residents' satisfaction with the transportation system. 

Regardless of approach, it is suggested that the Town should coordinate its 
performance measure approach with that of the CCMPO to ensure compatibility of 
data and data collection cycles. By doing so, the Town may be able to realize more 
cost-efficient and effective implementation of its performance measure system by 
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taking advantage of data collection programs already underway or that could be easily 
altered to fit Williston's needs. 
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Table 2.1: Proposed Williston Transportation System Performance Measure Framework 

Performance Timeframel 
Dimension Measure Perspective What Meas ure Tells Us Data Sources Cycle 

Safety Crashes per VMT within the Town of Williston UseriS)ostem Operator Actual changes in safety performance of Virans/CCMPO data Biennial 
roadway network 

Resident perception of safety while driving in User How traveler behavior may be affected by Resident survey Annual 

Williston perceptions of safety 

- -,5 -- - - - -- - - - - -- - - -- - - -
Congestion and Delay Traveler perception of time it takes to travel to User How traveler behavior may be affected by Resident survey Annual 

places people/goods needs to go perceptions and consequent impacts on 
transportation network 

Origin-desitnation (0-0) travel times (by User/System Operator Actual changes in congestion and delay Sampling of time/delay survey runs Biennial 

mode) 

- - - - -- -Alternative Modesl Percent of population or structures (resid, & User/Syste mOperato r Actual changes in accessibility to non-auto IS; Transit &non-motorized route informatio Biennial 

Multimodal Options businesses) with access to (or within 114 mile modes 
of) transit service 

Overall mode split (town-wide or by route) System Operator Changes in use of non-auto modes Sampling; CCMPO model estimates Biennial 

- r 

-- -- - - - - --- -- -L_ -
Transportationl Land Use Number/percent of permits or COs approved System Operator Changes in travel demand O/Os as related to Town records/GIS Annual 

Compatability outside growth center during last year targeted infrastructure investment areas 

Change in access to arterials during last year User/System Operator Precipitators of mobility impacts on key Townlstate permit records Annual 
("A> increase in curb cuts) arterials 

~ - " -- - - - - - - - - -- - ~-- ~-- L -
Quality of Life Percent of residents believing the Town has User How residents perceptions may affect travel Resident survey Annual 

become more livable overthe last year with behavior 

regard to ability to access desired activities 

Losttime due to congestion (cumulative, or by User/System Operator Amount and/or economic value of travel time CCMPO data Biennial 

routeifacility) added due to congestion 

- - - - - , 
---- --~ --- - - -

Freight Mobility and Freight carrierlshipper opinion of quality of User Howfreightstakeholder perceptions may Freight carrierlshipper/receiver survey Annual 

Access highway service in terms of travel timelspeed, affect routing, time of day of operations, etc, 
delay, circuitry, scheduling convenience, etc, 

Truck AOTNMT on selected facilities User/Operator Actual truck volumes in the Town Count data from CCMPONTrans Annual or biennial 
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Section 3: Existing Williston Transportation System 
Conditions 

1. Introduction 

This section presents a brief summary of existing transportation system conditions in 
the Town of Williston. It presents information on daily traffic volumes, intersection 
turning movement traffic volumes, collision history, travel-time and delay 
information, and intersection operations. Figure 1 is an overview map of major 
transportation facilities in the Town of Williston. 

2. Traffic Volume Data 

2.1 Daily Traffic Volumes 

Daily traffic information was obtained from VTran's and CCMPO files for roadways 
in Williston. As noted on Figure 2, daily traffic volumes range from a high of 19,600 
vehicles on Route 2A near Taft Corners to a low of 150 vehicles on Old Stage Road 
north of Mountain View Road. As would be expected major arterials within the 
T own carry the greatest daily volume. Other roads with noteworthy volume levels 
are Shunpike Road, Brownell Road, Marshall Avenue, and Mountain View Road. 

2.2 Seasonal Traffic Volumes 

Year 2000 traffic volumes were reviewed on a monthly basis for both the adjusted 
Average Weekday Daily Volume and for the Highest Peak Hour. Figures 3 and 4 
present the data. As illustrated, Daily Volume variation on a monthly basis exists with 
the greatest volume (23,000 vehicles) being recorded in October and the lowest (19,200 
vehicles) recorded in January and February. On a peak hour basis, the variation is 
relatively flat with a spike during the month of December, probably associated with 
holiday shopping. 

2.3 Intersection Traffic Volumes 

Needs for and types of traffic control devices, phasing and timing settings for traffic 
signals, and basic design elements for reconstruction or other improvements, all 
require detailed information on turning movements of traffic at intersections. Manual 
turning movement volume data was obtained on Route 2 and Route 2A during the 
AM and PM peak hours. On Route 2A, south of the Essex Junction/Williston Town 

Wilbur Smith Associates Page 10 



Williston Comprehensive Transportation Study - Final Report 

line, the morning predominant flow is southerly (58% southbound), with the reverse 
pattern occurring during the evening peak hour (59% northbound). North of the 1-89 
northbound ramp intersection, the predominant flow in the morning peak hour is 
northbound (65% northbound), with the reverse pattern occurring during the evening 
peak hour (58% southbound). 

On Route 2, near South Burlington, the morning and evening peak hour volume 
distribution is nearly evenly split, with approximately 53% westbound in the AM and 
53% eastbound in the PM. On the east side of Town, the majority of traffic is 
westbound in the morning and eastbound in the evening. 

Figures 5 and 6 present the 2001 Existing Design Hour Traffic volumes during the 
AM and PM peak hours. 

3. Collision History 

Collision reports were obtained from the Williston Police Department for the years 
1997 through 1999 for the entire Town of Williston. Figures 7 and 8 illustrate the 
collision data for both intersections and roadway segments that had 10 or more 
collisions. For the intersections, Taft Corners had the highest incident of collisions 
with 73 reported collisions over the three-year period. For roadway segments, Harvest 
Lane had the most reported collisions (64 collisions). 

For Route 2A (in conjunction with the Corridor Study) accident reports were 
obtained from the Williston Police Department for the years 2000 and 2001 for the 
section of Route 2A between Taft Corners and the Essex Town line. Because 
significant changes to Route 2A between Taft Corners and 1-89 have been 
incorporated, historical accident data should be considered invalid. Accordingly, no 
data is provided. The following summarizes the data. 

Year 2000 

Near Taft Corners: 
• 34 collisions: 

18 angle type/15 rear-end/l sideswipe. 
• Collision data did exhibit seasonal monthly pattern with 13 collisions occurring 

during October and December. 
• Weather did not playa role in the collisions. Only 2 collisions occurred on 

snow/ice covered pavement; 
• Time of day does appear to be a factor in the collisions. Twenty collisions were 

reported between 12:00 Noon and 6:00PM; 
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• Six collisions involved vehicles either entering or exiting the Mobil Station; 
• Eight collisions involved vehicles either entering or exiting the Taft Corners 

Shopping Center. 
• Six rear-end collisions occurred on the southbound Route 2A approach. 

Between Taft Corners and Industrial A venue: 
• 26 collisions: 

10 angle type/15 rear-end/1 single vehicle. 
• Collision data did not exhibit any seasonal monthly pattern. 
• Weather did not playa role in the collisions. No collisions occurred on 

snow/ice covered pavement; 
• Time of day does appear to be a factor in the collisions. Twenty-one collisions 

were reported between 12:00 Noon and 6:00PM; 
• Five collisions were reported at O'Brien Court; 
• Three collisions were reported at Helena Drive and three at Knight Lane. 

Between Industrial Avenue/Mountain View Road and Essex .Iunction line: 
• 15 collisions: 

- 5 angle type/9 rear-end/1 single vehicle. 
• Collision data did not exhibit any seasonal monthly pattern. 
• Weather did not playa role in the collisions. Only 3 collisions occurred on 

snow/ice covered pavement; 
• Time of day does appear to be a factor in the collisions. Five collisions were 

reported between 8:00AM and 9:30AM and 7 collisions were reported between 
12:00 Noon and 6:00PM; 

• Three collisions occurred at the Agway Driveway; 
• Three rear-end collisions involved vehicles on the southbound Route 2A 

approach at Industrial Avenue. 

Year 2001 

Near Taft Corners: 
• 28 collisions: 

- 22 angle type/4 rear-end/1 sideswi pel1 single vehicle. 
• Collision data did not exhibit any seasonal monthly pattern. One or 2 

collisions occurred per month with the exception of June (4 collisions), July (5 
collisions), and December (3 collisions); 

• Weather did not playa role in the collisions. Only 1 collision occurred on 
snow /ice covered pavement; 
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• Time of day does appear to be a factor in the collisions. Five collisions were 
reported between 8:00AM and 9:30AM and 19 collisions were reported 
between 12:00 Noon and 6:00PM; 

• Six collisions involved vehicles either entering or exiting the Mobil Station; 
• Eight collisions involved vehicles either entering or exiting the Taft Corners 

Shopping Center. 

Between Taft Corners and Industrial Avenue: 
• 16 collisions: 

- 5 angle type/11 rear-end. 
• Collision data did not exhibit any seasonal monthly pattern. One or 2 

collisions occurred per month with the exception of June (3 collisions). 
• Weather did not playa role in the collisions. Only 3 collisions occurred on 

snowlice covered pavement; 
• Time of day does appear to be a factor in the collisions. Three collisions were 

reported between 8:00AM and 9:30AM and 9 collisions were reported between 
12:00 Noon and 6:00PM; 

• Six rear-end collisions involved vehicles on the northbound Route 2A approach 
at Industrial Avenue; 

• Five rear-end collisions involved vehicles on the southbound Route 2A 
approach at Industrial Avenue; 

• Three collisions at O'Brien Court. 

Between Industrial Avenue/Mountain View Road and Essex Junction line: 
• 13 collisions: 

- 5 angle typel7 rear-end/1 single vehicle. 
• Collision data did not exhibit any seasonal monthly pattern. One or 2 

collisions occurred per month with the exception of November (3 collisions), 
December (5 collisions); 

• Weather did not playa role in the collisions. Only 1 collision occurred on 
snowlice covered pavement; 

• Time of day does appear to be a factor in the collisions. Five collisions were 
reported between 8:00AM and 9:30AM and 3 collisions were reported between 
12:00 Noon and 6:00PM; 

Route 2A Collisions 

Several collision patterns were identified in the review of the accident reports provided 
by the Town. There appears to be a strong correlation between peak period 
commuter traffic volume and collision experience. A high percentage of the collisions 
are occurring during the afternoon time period. Collisions involving movements 
entering and exiting driveways appear to be a problem. Multiple collisions were noted 
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at the Mobil Station, Taft Corners Shopping Center, and the Agway Store. Poor 
access management practices can lead to safety deficiencies. The frequency of 
collisions, particularly in the Taft Corners area, is significant. With 62 reported 
collisions over the researched two-year period, mitigation strategies should be 
considered. It should be noted that recent improvements at Taft Corners do not 
appear to have reduced collision frequency. Additionally, a significant number of rear
end collisions were reported on Route 2A at driveways and side streets. This pattern is 
common for roadways where major street turn lanes are not provided and through 
volumes are high. Eight collisions were reported at O'Brien Drive over the two-year 
period 2000 to 2001. The frequency seems high when considering that O'Brien Drive 
is a dead-end street. 

Although detailed crash data are not available, the following locations had frequencies 
that should be noted. 

• S. Brownell Road at Marshall A venue 
• Harvest Lane (63 crashes) 
• Marshall Avenue (41 crashes) 
• Oak Hill Road (24 crashes) 
• North Williston Road (18 crashes) 

4. Intersection Operations 

To evaluate existing traffic operating conditions, capacity analyses were performed at 
the study intersections for the 2001 Existing Condition. The results of the capacity 
analyses at the study intersections are presented in the following tables and on Figures 
9 and 10. 

The standard used to evaluate traffic operating conditions of the transportation system 
is referred to as the Level of Service (LOS). This is a qualitative assessment of the 
quantitative effect of factors such as speed, volume of traffic, geometric features, traffic 
interruptions, delays, and freedom to maneuver. LOS analysis was based upon 
procedures detailed in the 2000 Highway Capacity Manual (Transportation Research 
Board). 

4.1 Signalized Intersections 

Signalized intersection LOS is based on average stopped delay per vehicle. The 
following table summarizes LOS categories and their associated delay: 
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Table 2.1 

LOS Criteria for Signalized Intersections 

Level of Service 

A 
B 
C 
D 
E 
F 

Average Delay Per Vehicle 
(seconds) 

~10 

> 10 and ~20 
> 20 and ~35 
> 35 and ~55 
> 55 and ~80 

>80 

The analysis assumed: Optimized traffic signal timing; little or no pedestrian activity; 
and concurrent pedestrian phasing l

• 

Several signalized intersections currently operate poorly within the Town of Williston. 
These include the Route 2A intersections with 1-89 Southbound Ramps, Marshall 
Avenue, and Industrial Avenue/Mountain View Road. While the Taft Corners 
intersection has an acceptable overall level of service, high volume-to-capacity levels 
indicate saturated or congested conditions. Some key issues are noted below. 

• 1-89 Southbound Ramps- While this location operates at an acceptable level of 
service overall, problems exist during the PM peak hour particularly for the 
southbound left-turn. 

• 1-89 Northbound Ramps- While no problems were identified in the analysis, it 
is likely that poor operating conditions at the nearby southbound ramps impact 
traffic operations negatively. 

• Marshall Avenue - This location currently operates poorly during both peak 
hours. 

• Taft Corners - While no problems were identified in the analysis, impacts of 
nearby driveways negatively affect intersection operations. 

• Industrial Avenue/Mountain View Road - During the PM peak hour, Route 
2A northbound was identified as having long delays. 

4.2 Unsignalized Intersections 

U nsignalized intersection LOS is also based on vehicular delay. The LOS procedure 
computes capacity for each movement that has a conflict, based upon the critical time 

1 "Concurrent pedestrian phasing" means there is a pedestrian control at the intersection involving the 
use of pedestrian signals, with pedestrians moving concurrently with and parallel to the vehicle traffic. 
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gap required to complete the maneuver and the volume of traffic that is opposing the 
movement. The following table describes the relationship between delay and LOS. 

Table 2.2 

U nsignalized Intersection 

Level of Service Criteria 

Level of Service Average Delay (seconds) 

A :::;;10 

B > 10 and :::;;15 

C > 15 and :::;;25 

D > 25 and :::;;35 

E > 35 and :::;;50 

F > 50 

On major Arterials in the Town (e.g., Route 2 and Route 2A) where traffic volumes 
are significant, poor2 levels of service are likely to exist at unsignalized intersections for 
minor street movements. For locations evaluated on Route 2A, all unsignalized 
intersections operate poorly between Taft Corners and the Essex Junction line with 
the exception of the Knight Lane intersection. 

On Route 2, the only unsignalized intersection evaluated, North Williston Road, also 
operated poorly. In late 2001, however, the Vermont Agency of Transportation 
(VTrans) converted this intersection into a four-way stop. According to an analysis 
conducted by VTrans in October 2001, after the conversion, the intersection 
functioned at LOS "B" during the morning peak hour (previously LOS "F") and LOS 
"c" during the afternoon peak hour (previously LOS "B,,).3 The worst performing 
element of the intersection is now eastbound US 2 during the afternoon peak hour, 
when delays due to heavy eastbound traffic are experienced. 

4.3 Travel Time Delay Survey 

Travel time and delay information are useful in the general evaluation of traffic 
movement within an area or along selected routes. Delay data enable traffic engineers 
to define problem locations where design and operational improvements may be 

2 "Poor" is considered to be level of service (LOS) E or F. 
3 Memorandum from Maureen Carr, Traffic Analysis Engineer, VTrans to Sam Lewis, Asst. Director of 
Project Development, VTrans, 24 Oct. 2001. 
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essential to increase mobility and safety. Applications of travel time and delay 
information include: 

1. Determination of route efficiency in moving traffic; 
2. Identification of congested locations in the street system; 
3. Definition of congestion according to location, type of delay, and duration and 

frequency of traffic friction; 
4. Evaluation of the effectiveness of traffic improvements using before-and-after 

studies; 

Travel delay surveys were conducted along Route 2A, Route 2, and Industrial 
Avenue/Mountain View Road during the weekday morning and evening commuter 
time periods and during the Saturday mid-day time period. Figures 11 through 16 
present the results of the survey. Key results are noted below. 

• Average travel speeds for the study corridors generally were significantly lower 
than the posted speed limit. 

• Locations where significant delays were recorded coincided with signalized 
intersections. 

5. Public Transit Services 

Currently, the Town of Williston receives scheduled regional bus transit service 
through the Chittenden County Transportation Authority (CCTA). This "Williston 
Route, #23," serves University Mall, Shunpike Rd., Taft Corners, including Wal-Mart 
and Maple Tree Place, Industrial Avenue, Rt. 2A north of Taft Corners, and Essex 
Junction Amtrak Station. Figure 17 shows the full extent of the route. 

CCTA's Williston service operates 6:25 am to 7:50 pm, Monday-Friday, and 6:25 am 
to 8:07 pm, Saturday. There is no Sunday service. All of CCTA's regular service 
buses are equipped with bike racks, which allows riders to use a bike to and/or from 
the bus at their origin and/or destination. 

Williston is not currently a member of CCTA, and the subsidies that allow the 
Williston bus service to operate are essentially on a year-to-year basis, with no 
guarantee of continuation into the future. 

5.1 Transit Ridership 

Since its inception in September 2000, the Williston bus service's ridership has slowly 
grown from just over 1,100 riders in October 2000 to over 2,900 in September 2002. 
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Figure 18 shows the monthly ridership trend since July 2001 to the present. In the 
fiscal year ending June 30, 2002, the Williston service carried a total of 27,659 riders, or 
about 1.7% of CCTA's total system ridership. 

Since CCTA serves Williston with regularly scheduled bus operations, the law requires 
that full complementary Americans with Disability Act (ADA) demand-response 
service also be available in the Town. This service is provided by the Special Services 
Transportation Agency (SSTA) under contract to CCTA. According to CCTA 
officials, ridership to destinations in the Town from throughout the region has been 
on the rise in recent months. 

6. Pedestrian and Bicycle Facilities 

The Town currently contains a growing system of pedestrian and bicycle facilities, 
including sidewalks, paths and on-road facilities. Figure 19 shows the current and 
proposed bicycle facilities in the town. Table 2.3 below summarizes information on 
existing and proposed/future facilities in the Town. 

Table 2.3 
Pedestrian and Bicycle Facilities In Town of Williston 

Facility Type 

Shared Use Paths4 

Mileage 
Built: 3.1 miles 
Future: 12.0 miles 

On-Road Bike Facilities5 Existing/Funded: 2.0 miles 
Proposed: 32 miles 

Sidewalks 
Existing: 25 miles6 

Proposed: 10.5 miles7 

4 Source: Draft CCMPO Bicycle/Pedestrian Plan Update, 2002. 
5 Ibid. 
6 Estimate by Neil Boyden, Williston Public Works Director, for CCMPO Metropolitan 
Transportation Plan Update, 200l. 
7 Source: CCMPO Regional Sidewalk Plan, 2000. 
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7. Summary Assessment of Current System Performance 

The following provides a summary assessment of the Williston transportation system's 
current performance, based on the data collected and analyzed for this study. The six 
broad "performance dimensions" presented in Section 2 are used to organize the 
performance information; however, the specific measures used are, in several cases, 
more general than those suggested in Section 2 due to existing data limitations. 

Safety 

• Crashes: Vehicle crashes remain a problem in major corridors, particularly 
with growing traffic levels and lack of access management. The frequency of 
crashes involving movements of vehicles entering and exiting driveways, 
particularly along Route 2A, is evidence of the safety problems poor access 
management can cause. 

Congestion & Delay 

• Travel times: For key corridors in the Town - Route 2A, Route 2, and 
Industrial Avenue/Mountain View Road - peak hour travel speeds were 
generally significantly lower than the posted speed limits, due in most cases to 
signalized intersection delays. 

Alternative Modes/Multimodal Options 

• Mode-split: Based on the most recent ridership figures available, the Williston 
CCTA bus route carries about 0.10 % of daily person-trips in the Town. The 
service does continue to experience slowly increasing ridership, and it is 
possible that mode-split may slowly increase over time. 

• MultimodalOptions: The Town's system of nonmotorized facilities - bicycle 
and pedestrian - is growing, with 30 miles of existing or funded sidewalks, 
shared use paths and on-road bike facilities, and another 44 miles proposed or 
planned. 

Transportation/Land Use Compatibility 

• Change in access to arterials: A lack of access management on key arterials, 
particularly Route 2A and Route 2, continues to cause mobility and safety 
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problems in the Town. Until driveway and curb cut consolidation initiatives 
are pursued, and issuance of new access permits is significantly constrained, 
these problems are likely to continue becoming more pronounced. 

Quality of Life 

• Lost time due to congestion: Certainly, with delay problems continuing to 
grow, lost time due to congestion will also continue to grow, resulting in lost 
productivity and undermining residents' overall quality of life. 

• Traffic's impact on residents' quality of life: As congestion and delay on 
arterials grows, cut-through traffic on non-arterial roadways (e.g., collectors and 
neighborhood streets) may occur with more frequency. In addition, for 
residents and businesses located on congested arterials, increasing traffic 
volumes, noise and poor accessibility tolfrom properties may become very 
tangible detriments to quality of life. 

Freight Mobility and Access 

• Truck mobility: Truck mobility and operational efficiency is directly affected 
by overall traffic and roadway conditions. Thus, to the extent Williston's 
roadway system experiences congestion, delay and safety problems, truck 
operations will be negatively affected. Further, trucks may seek to bypass or 
avoid known bottlenecks in order to meet tight pickup and delivery schedules, 
leading to possible cut-through truck traffic on local residential streets. 
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Section 4: The Land Use - Transportation Index (LUTI) 

To address the second objective of the Williston Comprehensive Transportation Study 
-- develop a methodology for the Town to use in assessing the effects of developments 
on the transportation system -- WSA customized a methodology, known as the "Land 
Use-Transportation Index" (LUTI), for application in the Town. This section 
describes the methodology and how it may be applied by planners and decision-makers 
in Williston. 

Introduction to the Land Use - Transportation Index 

As far back as the 1950s and 1960s, research in the field of regional travel demand 
modeling and transportation planning established that land use decisions and 
residential and commercial development patterns contribute to local traffic generation, 
choice of travel mode, overall traffic volume, and congestion. The form and intensity 
of land use and traffic access and circulation correlate with travel characteristics, such 
as: 

• Trip purposes (home-work, home-school, home-shopping, recreational, etc.); 
• Mix of vehicle types (the proportion of cars, buses and trucks in overall traffic 

volumes); 
• Availability and use of non-vehicular travel modes (walking and bicycling); and 
• Corridor/roadway-specific levels of traffic, transit, and transportation demand. 

For example, in areas where existing land use patterns are of low-density development, 
there is more auto dependency, longer vehicle trips and generally more vehicle trip 
generation. This pattern, which encourages more vehicular use, is less efficient because 
more auto travel is necessary to accomplish the same cumulative trip purposes. 
Conversely, a land use pattern where more trip purposes can be accomplished by 
walking, bicycling or the use of transit, or where trips are shorter, encourages less 
vehicular use. It is therefore more efficient in its use of natural resources and fossil fuel 
and results in less environmental impact. A more concentrated mixed pattern of land 
complements the development of facilities and services for alternatives to the single
occupant automobile, such as walking, bicycle travel, transit travel, and ridesharing. 

The Land Use - Transportation Index Model (LUTI) is intended to measure this 
relationship by estimating the potential level of vehicle use necessary to satisfy the 
demand for transportation services for people and goods. The LUTI can only measure 
the potential to reduce vehicular use. Communities and agencies must provide the 
facilities, services, and programs to actually realize the trip reduction potential. For 
example, sidewalks and multi-use pathways are known to encourage more walk trips, 
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just as improved transit service encourages usage. The LUTI assumes a level of service 
that would realize the potential offered by the land use development pattern. In other 
words, the LUTI assumes the level of service in the area is good enough that vehicles 
can travel to and from the new development. 

Why does LUTI focus on vehicle trips and travel? Vehicles - autos and trucks - result 
in the greatest degree of adverse impact. The impacts could be air quality degradation, 
noise, energy consumption, vehicle accidents, congestion/delay, consumption of 
urban, suburban, or rural land for auto-related purposes, pedestrian safety, and/or 
others related the number of vehicle trips and length of trip both miles and hours. 
The LUTI model uses well-established sets of relationships between vehicle trips and 
travel demand management (fDM) and other strategies to estimate changes in vehicle 
travel levels in a particular study area and their positive and negative impacts. For 
example, telecommuting can directly reduce the number of vehicle trips by reducing 
the number of person trips. Similarly, pedestrian, bicycle, and transit-based trips will 
substitute less polluting modes for private automobiles. Ridesharing (high occupancy 
vehicles) will satisfy the same number of person trips, but with a reduced number of 
vehicles. 

LUTI Formulation 

The Land Use - Transportation Index (LUTI) is a quantitative analysis tool developed 
by WSA to help regions, towns, and local policy-makers and residents better 
understand the consequences of future land use decisions and their impacts on 
transportation requirements. 

The basic performance measurement used in this model is given by the following 
equation, which was suggested by Reid Ewing as a means to measure transportation 
performance on a region wide basis in the article Measuring Transportation Performance 
from the Transportation Quarterly Volume 49 Number 1, published in Winter 1995: 

Transportation - Land Use Average Person Trips X Average Trip Length X (1 - Average WalklBikerrransit Share) 
Index = --------------------

Average Vehicle Occupancy X Average Vehicle Operating Speed 

Average Person Trip Frequency = Total Person Trips/Population 
Average Trip Length = Vehicles Miles of Travelrrotal Vehicle Trips 
Average Walk-Bike-Transit Share =Number of Walk-Bike-Transit TripsiTotal Person Trips 
Average Vehicle Occupancy =Person Trips in VehicleslVehicle Trips 
Average Vehicle Operating Speed = Vehicle Miles of TraveINehicle Hours of Travel 
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Reducing this equation to its simplest form reveals that LUTI is equivalent to either 
Vehicles Hours per Person or Vehicle Hours per Square Foot or another appropriate 
standard unit of comparison (e.g., per acre, per square mile, etc.). This expression is 
consistent with the overall philosophy described above that the most efficient land use 
form is the one that potentially would rely least upon vehicles to satisfy transportation 
demand. 

To adequately describe a land use pattern a LUTI should be developed for the 
residential land uses (production) and typical trip destinations such as work or 
shopping (attraction). A production is where a trip is generated, typically where a 
commuter begins in the morning or their home. An attraction is where a trip is 
destined to, typically work or shopping or other non-home locations. Every trip has a 
production and an attraction. This production and attraction pair indicates the overall 
potential of the adopted land use pattern to satisfy transportation needs without the 
use of the private automobile. 

2.0 The Williston Land Use - Transportation Index 

As part of the Williston Comprehensive Transportation Study, The Town of 
Williston asked Wilbur Smith Associates to develop a methodology or "tool" for 
assessing the impacts of proposed developments on the Town's transportation system. 
More specifically, the town was looking for a robust and comprehensive measure for 
evaluating the land use - transportation connection, one which would allow an 
understanding of the impacts of development in the context of Town Plan goals and 
one which evaluated on a broader scale than traditional level of service intersection 
analysis. The Land Use - Transportation Index was therefore modified for the Town 
of Williston to utilize existing data and information to evaluate the land use 
transportation connection and the impacts of development. 

Williston LUTI Composition 

The input data for the Williston LUTI model includes number of households and 
square footage of commercial and industrial properties obtained from the assessor 
along with inputs describing trip making patterns obtained from various regional and 
nationwide sources. These inputs are used to perform a series of calculations leading to 
the vehicle hours traveled per person (VHT / person) for productions and vehicle 
hours traveled per 1000 square feet (VHT / 1000 SF) for attractions. As shown in the 
LUTI formula, the calculations take into account the trip generation, average trip 
length and speed, and modal split. 
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Developments in the Town of Williston will have varying trip generation rates 
depending on the type of development. In addition, mitigation-type measures 
implemented by a developer are taken into account predominantly by adjusting the 
modal splits, but also through adjusting the average trip lengths and speeds. The result 
is a base case VHT / person and VHT / 1000 SF that has already been calculated, an 
alternative VHT / person and VHT / 1000 SF based on the size and type of 
development, and a mitigated VHT / person and VHT / 1000 SF based on the types of 
impact mitigating measures developers and the town are willing to institute along with 
the development. 

Williston LUTI Zones and Land Use Categories 

For the purpose of the LUTI model, the Town of Williston was divided into five 
zones. The five zones, shown in Figure 1, include: 

• "Williston Industrial" zone in the west and north 
• "Taft Corners" commercial zone 
• the historic town center or "Williston Village" 
• "Inner" residential zone 
• outer "Rural" zone 
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Western 
Inner Residential Industrial 

Western 
Indu 

Figure 4.1: Williston LUTI Zones 
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For the trip generation portions of the spreadsheet, the locations of residential, 
commercial, and industrial parcels within the town were obtained from the town 
assessor and divided amongst the five zones. Land use categories of parcels are 
identified for each zone based on Institute of Transportation Engineers (ITE) Trip 
Generation classification. The units used for residential types are number of 
households, and for retail type and office space are thousands of square feet. 

In the Production Analysis, trips produced in each zone were grouped both by trip 
purpose and by land use type. Trip purpose categories include: 

• Journey to work 
• School/church 
• Personal/family business 
• Shopping 
• Recreation 
• Other 

ITE Land Use categories for the production analysis, in units of Dwelling Units 
include: 

• Single-family Residential (ITE land use code 210) 
• Apartment (ITE land use code 220) 
• Condominium / Townhouse (ITE land use code 230) 
• Retirement Community (ITE land use code 250) 

In the attraction analysis the parcels were grouped into land use type classified by ITE 
based on assessor data available. All attractions are in units of 1000 SF, including: 

• Industrial Park (ITE land use code 130) 
• Warehousing (ITE land use code 150) 
• Hotel (ITE land use code 310) 
• Ice Rink (ITE land use code 465) 
• Health / Racquet Club (ITE land use code 492) 
• Recreational Comm. Center (ITE land use code 495) 
• School (ITE land use code 530) 
• Church (ITE land use code 560) 
• Day Care Center (ITE land use code 565) 
• Library (ITE land use code 590) 
• Nursing Home (ITE land use code 620) 
• General Office Building (ITE land use code 710) 
• Medical/Dental Office Building (ITE land use code 720) 
• Government Office Building (ITE land use code 730) 
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• Specialty Retail 
• Shopping Center 
• Restaurant 
• New Car Sales 
• Auto Parts Sales 
• Gas / Service Station 
• Convenience Market 
• Supermarket 
• Bank 

(ITE land use code 814) 
(ITE land use code 820) 
(ITE land use code 831) 

(ITE land use code 841) 
(ITE land use code 843) 
(ITE land use code 845) 
(ITE land use code 851) 
(ITE land use code 850) 
(ITE land use code 912) 

Future developments in the attraction analysis could include the above ITE land use 
types as well as the following additional ITE land use types: 

• Truck Terminal 
• Movie Theater 
• Bowling Alley 
• Hospital 
• Research & Dev. Center 
• Building Materials & Lumber 
• Discount Store 
• Hardware 
• Garden Center 
• Factory Outlet 
• High-turnover Restaurant 
• Fast Food 
• Tire Store 
• Discount Club 
• Home Improvement Store 
• Electronics Superstore 
• Apparel Store 
• Pharmacy / Drugstore 
• Furniture Store 

Input Variables 

(ITE land use code 030) 
(ITE land use code 444) 

(ITE land use code 494) 
(ITE land use code 610) 
(ITE land use code 760) 

(ITE land use code 812) 
(ITE land use code 815) 

(ITE land use code 816) 
(ITE land use code 817) 
(ITE land use code 823) 

(ITE land use code 832) 
(ITE land use code 834) 
(ITE land use code 848) 

(ITE land use code 861) 
(ITE land use code 862) 

(ITE land use code 863) 
(ITE land use code 870) 

(ITE land use code 881) 
(ITE land use code 890) 

In addition to households and square footage of developments, several input variables 
are required by the LUTI spreadsheet to describe the trip making patterns of travelers 
in the Town of Williston. For the number of trips made by developments listed 
above, the ITE Trip Generation Manual 6th Edition was used. Other input variables, 
which describe modal split and trip lengths and speeds, include: 

• Average person trips per household or per person 
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• Average trip length by purpose 
• Percentage of trips by non-auto mode (walk, bike, public transit) 
• Average trip length by non-auto mode (walk, bike, public transit) 
• Auto occupancy 
• Average automobile time to destination 

For the Town of Williston, these inputs were primarily obtained from the Chittenden 
County Metropolitan Planning Organization (CCMPO) from the regional model, the 
household surveys, and the Decision Support System project. In addition, 2000 U.S. 
Census data was used to obtain information such as average persons per household. 
Where regional and town data were not available, appropriate national sources were 
used. These national sources included the National Personal Transportation Survey 
(NPTS) Summary of Travel Trends, the Federal Highway Administration (FHWA) 
National Bicycling and Walking Study, and the U.S. Department of Transportation 
publication, Implementing Effective Travel Demand Management. 

LUTI Spreadsheets 

The Williston LUTI spreadsheet consists of six worksheets. The first three worksheets 
pertain to the production analysis and the last three worksheets pertain to the 
attraction analysis. Within both the production and attraction analysis, the first 
worksheet is the base condition, the second worksheet is the development scenario, 
and the third worksheet is the mitigation for the development. 

For the base condition, the number of households in each zone by residential type and 
the number of square feet of development in each zone by land use type were input 
based on data obtained from the town assessor. The resulting VHT per person for the 
production analysis and VHT per 1000 SF for the attraction analysis serve as the base 
case results. 

Once the base case is established, various types of development can be input by adding 
to the number of households or the square footage in the base condition. Types of 
development could be any currently found in the Town of Williston or other types 
listed in the land use categories section above. The resulting VHT per person for the 
production analysis and VHT per 1000 SF for the attraction analysis serve as the 
development scenario results. The LUTI is the variance or difference in terms of 
percentage between the development scenario and the base case. 

Once the initial change in VHT per person or per 1000 SF is determined, various types 
of traffic mitigation measures can also be input by changing the LUTI inputs. 
Mitigation measures suggested by developers or the town may include carpooling 
programs, telecommuting programs, transit service, sidewalks and bike paths, 
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concentration of development, or other measures. The effect these mitigation 
measures have on the vehicle hours traveled will also be analyzed in order to compare 
the VHT per person or per 1000 SF for this mitigated condition to the original base 
condition and the development scenario without mitigation. 

LUTI Results 

The analysis conducted by use of LUTI will demonstrate the potential each 
development possesses for enhancing or detracting from the transportation efficiency 
within the Town. The effects of each development will be seen not only on a town
wide level, but also a zonal level. A development is added to the LUTI model within 
the zone in which it is planned. The change from the base case will be seen in that 
zone. With developments that are large enough, the change in the overall town-wide 
model, which is a total of all zones, can be seen as well. 

Using the assessor data and inputs, the spreadsheets calculate the final LUTI in terms 
of VHT per person or VHT per 1000 SF for each condition, base, development and 
mitigation, and compare them to each other on a percentage basis. In addition, the 
LUTI analysis produces other transportation system measures, such as vehicle trips, 
vehicle miles of travel (VMT) and vehicle hours of travel (VHT), to be compared 
against the base case for each development. All of the results are calculated by zone 
and as a town-wide total. By comparing the change in VHT per person or per 1000 
SF, the LUTI model becomes another tool for the town to use in the review of 
development plans. 

Wilbur Smith Associates Page 29 



Williston Comprehensive Transportation Study - Final Report 

3.0 Using the Williston LUTI 

The Land Use Transportation Index spreadsheet model is an Excel-based spreadsheet. 
The Williston LUTI spreadsheet consists of seven worksheets. The first three 
worksheets pertain to the production analysis and the second three worksheets pertain 
to the attraction analysis. Within both the production and attraction analysis, the first 
worksheet is the base condition, the second worksheet is the development scenario, 
and the third worksheet is the mitigation for the development. The final worksheet 
contains input data for the attraction module. 

Base Condition 

For the Williston LUTI, the base condition spreadsheets have already been completed. 
The production base condition worksheet, "Base Production" is the first worksheet in 
the LUTI spreadsheet. The attraction base condition worksheet, "Base Attraction" is 
the fourth worksheet in the LUTI spreadsheet. Table 1 shows the results for both the 
production and attraction analyses for each of the five zones and the town as a whole. 
These base condition numbers in VHT / person and VHT / 1000 SF are used as a 
benchmark for comparison of the developments. The "Base Production" and "Base 
Attraction" worksheets cannot be edited in the LUTI spreadsheet. For information on 
updating the base condition, please see Chapter 8. 

Table 4.1 
Base Condition Results 

Zone Production 
(VHT / person) 

Attraction 
(VHT / 1000 SF) 

Williston Village 1.043 4.15 
Williston Industrial 1.244 3.70 
Taft Corners 0.805 11.73 
Inner 1.155 7.11 
Rural 1.566 7.55 
Town-wide 1.263 7.43 

Development Scenario 

In evaluating a new development for the Williston area, it must first be determined if 
the development affects productions, attractions or both. For the LUTI spreadsheet, 
productions are the residential units, including single family housing, retirement 
communities, apartments and condominiums. Attractions are commercial, industrial, 
office or other non-residential developments, measured in square footage. The second 
worksheet, "Development Prod", and fifth worksheet, "Development Attr", are used 
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to enter the development data. Developments may include both a production and an 
attraction component. These developments will have two separate LUTI scores. 

If residential units are a component of the development, the number of housing units 
must be input into the second worksheet, "Development Prod". The worksheet is set 
up so that the number of units can be added to the existing number of units for the 
affected zone. To enter the number of additional units, find the zone the development 
will take place in. In the appropriate type of development, under total households, the 
cell adds the number of units from the base scenario plus zero. The appropriate 
number of additional units can be substituted for the zero. 

If a development involves commercial, industrial, office or other attraction 
components, the square footage of the development in 1000 SF would be entered into 
the fifth worksheet, "Development Attr". The worksheet is set up so that up to six 
additional rows can be added to the appropriate zone. To enter the square footage of 
development, find the zone the development will take place in. Enter the 
development type and square footage for each component of the project in a separate 
row in one of the six blank rows provided for each zone. For each type of 
development, ITE code, trips per 1000 SF and trip purposes for each type of 
development can be found in Chapter 6 or in the "ITE Codes" worksheet in the LUTI 
spreadsheet. The ITE code and number of trips can be added to the new rows for each 
type of development from this information. Other data highlighted in yellow, 
including average trip length, percent of trips that walk, bike or use transit, average 
trip length for walk, bike and transit, number of occupants per vehicle, and time to 
destination should be taken from the existing rows in that zone with the same trip 
purpose. For example, if a "research and development" business was being added, the 
highlighted inputs already in that zone from the category "general office building" 
could be used. Both "research and development" and "general office building" have 
"work" trip purposes. It is important to use the same inputs for these categories for 
this phase of the spreadsheet, as the inputs will be altered for mitigation in the next 
worksheet. 

Once the number of housing units or square footage is entered into the worksheet, the 
results can be read for both the zone and the town as a whole. The base VHT / 
person or VHT / 1000 SF is stated for comparison at the end of the totals for each 
zone. The new development VHT / person or VHT / 1000 SF is shown to the right 
of the base. The final column contains the LUTI, a measure in percentage of the 
difference between the base and the development scenario VHT / person or VHT / 
1000 SF. 
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Mitigated Development 

Once a new development has been entered into either the production or attraction 
worksheets, the mitigation type measures to be implemented by the developer can be 
entered as well. The third worksheet, "Mitigation Prod", and sixth worksheet, 
"Mitigation Attr", are used to change the inputs according to the mitigation proposed 
by the town or the developer. In these worksheets, any of the fields highlighted in 
yellow can be edited to show a change in the initial inputs based on mitigation type 
measures to be implemented with the development. 

These mitigation measures could include carpooling programs to increase auto 
occupancy, telecommuting programs to decrease trip generation, shuttles to increase 
transit usage, bike lanes or sidewalks to increase walk or bike percentages, and many 
others. In order to change the inputs, the cells highlighted in yellow can be altered by 
adding an additional amount or multiplying by an additional amount. Mitigation 
measures may apply only to the new development or to the existing developments as 
well. Research on impact ranges for development mitigation measures can be found in 
Chapter 7. 
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4.0 Results of the Williston LUTI 

The Land Use Transportation Index is meant to be another tool in the toolbox of the 
Town of Williston for use in evaluating development proposals and the effect they will 
have on the town. The LUTI measures zone-level and town-level impacts to 
transportation. It is important to keep in mind that any new development will bring 
additional vehicles to the system. In every case, the vehicle hours traveled (VHT) will 
increase. The measurement the LUTI uses, VHT per person or VHT per 1000 SF, is 
meant to be a measurement of the efficiency of the new developments. Since every 
new development will bring some sort of impacts to the transportation system in the 
town and the LUTI does not measure intersection-level impacts, other transportation 
evaluation tools, such as level of service should still be used in the evaluation process. 

The final LUTI measurement, a percentage increase in VHT per person or VHT per 
1000 SF, is meant for the town's use in evaluating developments. This percentage can 
be divided into four categories, as shown in Table 2. 

Table 4.2 
LUTI categories 

-1.0 %and below significant decrease 

-0.0 % to -1.0 % minor decrease 

+0.0 % to +1.0 % minor increase 

+1.0 %and above significant increase 

The interpretation of the results of the LUTI spreadsheet model is for the town's use 
in evaluating developments. It is therefore left up to the town to decide what level of 
impact is acceptable for each new development. Developments can be evaluated on a 
zonal and town-wide level and impacts in each zone may be acceptable at different 
levels. 
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5.0 Testing the Williston LUTI 

In order to test the Williston LUTI Model, several example developments and 
mitigation measures were input into the spreadsheets. The development examples are 
based on current or proposed developments in the Town of Williston. The mitigation 
examples are illustrative only and are not based on any mitigation actually proposed 
by the developments or the Town. 

Brennan Woods 

T est Development: Brennan Woods is a residential development to be built in the 
inner residential zone on 89.3 acres. The development will include 152 single-family 
detached houses and 22 smaller detached condominiums. 

Test Mitigation: Along with the Brennan Woods development, the developer and the 
town have decided to install a multi-use path connecting the development to the 
commercial center at Taft Corners. It is believed that the construction of the multi-use 
trail will increase the percent of trips via walking and biking by 1% for shopping and 
personal business trips within the entire zone and by 2% for recreational trips within 
the entire zone. 

Results: For the Brennan Woods development, 152 single-family and 22 condos were 
input into the "Development Prod" worksheet in the zone "Inner". This is done by 
adding the number of units in place of the zero for the column "Total Households". 
For the mitigation measures, the percent of trips walking and biking was increased by 
1 % for shopping and personal business and by 2% for recreational in the "Mitigation 
Prod" worksheet. This is done by changing the "Percent of Trips Walk" and "Percent 
of Trips Bike" columns within the "Inner" zone by adding 1% for the trip purpose 
"shopping", 1% for the trip purpose "personal business", and 2% for the trip purpose 
"recreational". The results for the Brennan Woods development are shown in Table 3. 
As shown in the table, due to the development, the VHT / person experiences a minor 
increase within the Inner Zone, at 0.24%. However, on a town-wide basis, the VHT / 
person experiences a minor decrease, at -0.35%. When the mitigation measures are 
included, the LUTI experiences a significant decrease both on the zonal level (-1.64%) 
and on the town level (-1.31%). This development, although increasing VHT / person 
with the zone, has a positive impact on VHT / person for the town as a whole. With 
the multi-use trail construction, it is believed that the development would have a 
positive impact on both the zone and the town as a whole. This example spreadsheet 
has been completed and is included in the examples folder. 
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Table 4.3 
Brennan Woods Development Results 

Inner Zone Town-wide 
Base VHT I person 
Development VHT I person 
LUTI (Base vs. Development) 

1.155 
1.158 
0.24% 

1.263 
1.258 
-0.35% 

Mitigation VHT I person 
LUTI (Base vs. Mitigation) 

1.136 
-1.64% 

1.246 
-1.31% 

Taft Village Housing 

T est Development: Taft Village Housing is a residential development to be built in the 
Taft Corners commercial zone on 12 acres. The development includes 68 
condominiums and 18 apartments. 

Test Mitigation: The Taft Village Housing development has no associated mitigation 
measures or credits. Although Taft Corners is a concentrated area, this is already 
reflected in the "time to destination" and "average trip length" variables for this zone, 
therefore no additional credits are given as mitigation. 

Results: For the Taft Village Housing development, 68 condos and 18 apartments were 
input into the "Development Prod" worksheet in the zone "Taft Corners". This is 
done by adding the number of units in place of the zero for the column "Total 
Households". The results for the Taft Village Housing development are shown in 
Table 4. As shown in the table, due to the development, the VHT / person 
experiences a significant decrease within the Taft Corners Zone, at -2.91%. On a 
town-wide basis, the VHT / person also experiences a significant decrease, at -1.14%. 
This development has a positive impact on the VHT / person for both the Taft 
Corners zone and the town as a whole. This example spreadsheet has been completed 
and is included in the examples folder. 

Table 4.4 
Taft Village Development Results 

Taft Corners 
Zone 

Town-wide 

Base VHT I person 
Development VHT I person 
LUTI (Base vs. Development) 

0.805 
0.782 
-2.91% 

1.263 
1.248 
-1.14% 
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Maple Tree Place 

Test Development: Maple Tree Place is a mixed-use development to be constructed in 
the Taft Corners commercial zone. The residential portion of the development 
includes 50 apartments. The commercial portion of the development includes a 1600 
seat cinema (30,000 sf), 124,400 square feet of office space, a 59,000 square foot 
supermarket, and commercial retail in the amount of 145,183 square feet large retail 
and 151,317 square feet smaller specialty retail. 

Test Mitigation: Based on their LUTI score and general sentiment in the Town of 
Williston that the development will create unmanageable local traffic congestion, the 
Maple Tree Place development has been asked to provide traffic mitigation measures to 
go along with their potential development. They have agreed to purchase four shuttle 
buses that will be maintained and operated using fees associated with the development 
leases. It is estimated that 20% of the internal trips in the commercial development 
will utilize the free transit system. The internal trips account for about 20% of the 
overall trip generation for each portion of the development. In the LUTI, this equates 
to an additional 4% of trips to each portion of the development traveling via transit 
(20% times 20%). In addition, the shuttle will be available to existing developments in 
the same area. It is expected that the transit use will increase by approximately half as 
much, therefore 2% for existing retail developments and restaurants in the zone and 
2% for the existing office developments. 

Results: For the Maple Tree Place development, both the production and the 
attraction components of the spreadsheet must be used. The residential portion of the 
development, 50 apartments, was input into the "Development Prod" worksheet in the 
zone "Taft Corners". This is done by adding the number of units in place of the zero 
for the column "Total Households". The commercial portion of the development 
was input into the "Development Attr" worksheet in the "Taft Corners" zone, 
including 30,000 SF movie theater, 124,400 SF general office building, 59,000 SF 
supermarket, 145,183 SF shopping center, and 151,317 SF specialty retail. This is done 
by entering these developments into new rows at the bottom of development list for 
the zone. All of these development types are already within that zone except for 
movie theater, therefore the others can utilize the inputs from the same type of 
development. For movie theater, the "ITE Code" and "Trips per 1000 SF" can be 
taken from the "ITE Codes" worksheet. According to the "ITE Codes" worksheet, 
movie theater is a "recreational" trip purpose, therefore the other inputs can be copied 
from "hotel", which also has a "recreational" trip purpose. 

For the attraction mitigation measures, the percent of trips using transit column was 
increased 4% to 4.7% for the recreation and shopping activities and to 5% for the office 
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use in the "Mitigation Attr" spreadsheet for the new development rows. For the 
existing office developments, General Office, Medical-Dental Office, and Govt Office, 
the percent of trips using transit was increased by 2% to 3%. For the existing 
restaurants and shopping, Restaurant, Specialty Retail, and Shopping Center, the 
percent of trips using transit was increased by 2% to 2.7%. The results for the 
production (residential) portion of the Maple Tree Place development are shown in 
Table 5. The results for the attraction (industrial/commercial) portion of the Maple 
Tree Place development are shown in Table 6. 

As shown in Table 5, due to the residential portion of the development, the VHT / 
person increases significantly within the Taft Corners Zone, by 3.81%. However, on a 
town-wide basis, the VHT / person experiences a minor decrease, at -0.24%. As 
shown in Table 6, due to the commercial portion of the development, the VHT / 1000 
SF increases significantly within the Taft Corners Zone, by 7.59%. In addition, on a 
town-wide basis, the VHT / 1000 SF increases significantly as well, by 11.86%. When 
the mitigation measures are included, the VHT / 1000 SF increases significantly as 
well. For Taft Corners, the mitigated LUTI is 5.49% (significant increase) and for the 
town, the mitigated LUTI is 10.25% (significant increase). This development has a 
negative impact on the VHT / person and VHT / 1000 SF for the Taft Corners zone 
and VHT / 1000 SF for the town as a whole. Even with the substantial mitigation 
measures in place, the effect will be slightly less, however still significant. This 
example spreadsheet has been completed and is included in the examples folder. 

Table 4.5 
Maple Tree Place Production Development Results 

Taft Corners 
Zone 

Town-wide 

Base VHT 1person 
Development VHT 1person 
LUTI (Base vs. Development) 

0.805 
0.836 
3.81% 

1.263 
1.260 
-0.24% 

Table 4.6 
Maple Tree Place Attraction Development Results 

Taft Corner 
Zone 

Town-wide 

Base VHT 11000 SF 
Development VHT 11000 SF 
LUTI (Base vs. Development) 

11.73 
12.62 
7.59% 

7.428 
8.309 
11.86% 

Mitigation VHT 11000 SF 
LUTI (Base vs. Mitigation) 

12.38 
5.49% 

8.189 
10.25% 
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IBM Office Building 

Test Development: The IBM Office Building is a 43,521 square foot office building to 
be constructed in one of two zones, either the northern portion of the industrial 
district or in the rural zone. 

Test Mitigation: The IBM development ensures that the company will implement a 
two-part traffic mitigation program along with their development. The first part of 
the program would allow employees the freedom to telecommute if their job 
responsibilities are appropriate. They estimate that 15% of the employees will be 
eligible and take advantage of the program on average two days per week. In the 
LUTI, this equates to a decrease in the trip generation rate (trips per 1000 square feet) 
of 6% (15% employees times 40% of the week). 

The second part of the program is for employees who work typical office hours and 
are required to work at the office everyday. For these employees, a carpool program is 
being instituted. IBM has agreed to help match carpoolers and provide parking 
incentives such as front row parking at their facility to ensure that employees take part 
in the program. They estimate that 10% of the employees will take part in the 
program, which will encourage that matches ride together everyday. It is estimated 
that in reality, the workers will carpool 4 days of the week on average with only one 
other person. In the LUTI, this equates to a 4% increase in the auto occupancy rate 
(10% of employees times 80% of the week times 50% of trips reduced due to two 
people in the vehicle). 

Results: For the IBM Office development, 43,521 SF was input as general office into 
the "Development Attr" worksheet in each of the two zones. This is done by using 
one of the six blank rows at the bottom of the zone rows and using the information 
provided in the "ITE Codes" worksheet. For the mitigation measures, the trips per 
1000 SF was reduced by 6% to 10.35 in the "Mitigation Attr" spreadsheet for the new 
development row. This is done by altering the "Trips per 1000 SF" column. In 
addition, the number of occupants per vehicle was increased by 4% from 1.09 to 1.134 
in the "Mitigation Attr" spreadsheet for the new development row. This is done by 
altering the "Number of Occupants per Vehicle" column. The results for the IBM 
Office Building development in the industrial zone are shown in Table 7. The results 
for the IBM Office Building development in the rural zone are shown in Table 8. 

As shown in Table 7, when the development is within the Industrial Zone, the VHT / 
1000 SF shows an increase within the zone at 0.71%. However, on a town-wide basis, 
the VHT / 1000 SF decreases, by -0.33%. When the mitigation measures are included, 
the VHT / 1000 SF also increases for the zone and decreases for the town, at 0.43% for 
the zone and -0.39% on a town-wide basis. With the development in the rural zone 
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(Table 8), the development decreases for the zone (at -5.37%) and for the town (at 
0.14%). Mitigation decreases the scores further to -8.25% in the zone and -0.22% for 
the town. This development has a negative impact on the VHT / 1000 SF for the 
Industrial Zone and a positive impact for the Rural Zone. However, when looking at 
the impact on the town as a whole, the development has a greater positive effect in the 
Industrial Zone and the mitigation measures slightly improve the effect. This example 
spreadsheet has been completed and is included in the examples folder. 

Table 4.7 
Industrial IBM Office Building Development Results 

Industrial Zone Town-wide 
Base VHT / 1000 SF 
Development VHT / 1000 SF 
LUTI (Base vs. Development) 

3.70 
3.72 
0.71% 

7.428 
7.403 
-0.33% 

Mitigation VHT / 1000 SF 
LUTI (Base vs. Mitigation) 

3.71 
0.43% 

7.399 
-0.39% 

Table 4.8 
Rural IBM Office Building Development Results 

Rural Zone Town-wide 
Base VHT / 1000 SF 
Development VHT / 1000 SF 
LUTI (Base vs. Development) 

7.55 
7.14 
-5.37% 

7.428 
7.418 
-0.14% 

Mitigation VHT / 1000 SF 
LUTI (Base vs. Mitigation) 

6.92 
-8.25% 

7.412 
-0.22% 

Spencer Terminal 

Test Development: The Spencer Terminal is a truck terminal facility in the western 
industrial zone. It will include 24,540 square feet of truck terminal, including 6 large 
bays, 34 smaller bays and associated offices. 

Test Mitigation: The Spencer Truck Terminal has no associated mitigation measures or 
credits. 

Results: For the Spencer Terminal development, 24,540 SF was input as truck terminal 
into the "Development Attr" worksheet in the "Industrial" zone. This is done by 
using one of the six blank rows at the bottom of the zone rows and using the 
information provided in the "ITE Codes" worksheet. The results for the Spencer 
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Terminal development are shown in Table 9. For this development, the VHT /1000 
SF increases within the zone and decreases on a town-wide basis, with LUTI scores of 
0.23% and -0.23% respectively. While this development has a negative impact on the 
VHT / 1000 SF for the zone, it has a positive impact for the town as a whole. This 
example spreadsheet has been completed and is included in the examples folder. 

Table 4.9 
Spencer Terminal Development Results 

Base VHT / 1000 SF 3.696 7.428 
Development VHT / 1000 SF 3.704 7.411 
LUTI (Base vs. Development) 0.23% -0.23% 

6.0 Development Inputs 

Developments for the attraction analysis of the Williston LUTI can include those 
already input into the base case spreadsheet as well as additional developments for 
which data is available. The following table provides information for attraction 
analysis inputs as outlined in Chapter 3. 

Table 4.10 
Attraction Analysis Development Types and Inputs 

Develooment Tvoe ITE Land Use Trios oer 1000 Trio Puroose 
Industrial Park 130 6.96 Work 
WarehousinQ 150 4.96 Work 
Hotel 310 34.24 Recreation 
Ice Rink 465 24.78 Recreation 
Health / Racquet Club 492 17.14 Recreation 
Recreational Comm. Center 495 22.88 Recreation 
School 530 13.27 School/church 
Church 560 9.11 School/church 
Day Care Center 565 79.26 School/church 
Library 590 54 SchOOl/church 
NursinQ Home 620 4.8 Personal 
General Office BuildinQ 710 11.01 Work 
Medical/Dental Office BuildinQ 720 36.13 Work 
Government Office BuildinQ 730 68.93 Work 
Specialty Retail 814 40.67 ShoppinQ 
ShoppinQ Center 820 42.92 ShoppinQ 
Restaurant 831 89.95 Recreation 
New Car Sales 841 37.5 ShoppinQ 
Auto Parts Sales 843 61.91 ShoppinQ 
Gas / Service Station 845 1181.89 Personal 
Convenience Market 851 737.99 Personal 
Supermarket 850 111.51 ShoppinQ 
Bank 912 265.21 Personal 
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Develooment TYoe ITE Land Use Trios oer 1000 Trio Puroose 
Truck Terminal 
Movie Theater 
Bowlinq Alley 
Hospital 
Medical Clinic 
Research &Dev. Center 
Buildinq Materials &Lumber 
Discount Store 
Hardware 
Garden Center 
Factory Outlet 
Hiqh-turnover Restaurant 
Fast Food 
Tire Store 
Discount Club 
Home Improvement Store 
Electronics Superstore 
Apparel Store 
Pharmacy / Druqstore 
Furniture Store 

030 
444 
494 
610 
630 
760 
812 
815 
816 
817 
823 
832 
834 
848 
861 
862 
863 
870 
881 
890 

9.85 
34.82 
33.33 
16.78 
31.45 
8.11 
39.71 
56.63 
51.29 
36.08 
26.59 
130.34 
496.12 
24.87 
41.8 
35.05 
45.04 
66.4 
88.16 
5.06 

Work 
Recreation 
Recreation 
Personal 
Personal 
Work 
Shoppinq 
Shoppinq 
Shoppinq 
Shoppinq 
Shoppinq 
Recreation 
Recreation 
Shoppinq 
Shoppinq 
Shoppinq 
Shoppinq 
Shoppinq 
Personal 
Shoooina 

7.0 Mitigation Potential 

The purpose of the mitigation portion of the LUTI spreadsheet model is to give 
developments with plans to institute a transportation demand management strategy 
credits in those areas. In using the mitigation portion of the LUTI spreadsheet model, 
care must be taken in evaluating the potential for the effect of the mitigation measures 
suggested by developers. 

There are five primary categories in which transportation demand management 
(TDM) measures can be implemented in the LUTI spreadsheet. These include: 

• Telecommuting Programs - Employer-based programs that allow employees to 
work from home one or more days per week, thus reducing the number of 
days employees must travel to the work site. These programs may also include 
compressed work weeks in which employees work less than five days per week, 
such as 4 ten-hour days. 

• Ridesharing Programs - Employer-based carpool and vanpool programs are 
included in this category. In these programs, employees are matched with 
other employees to share rides to work on a regular basis. These programs 
often are combined with Guaranteed Ride Home programs and rideshare 
incentive programs. In Guaranteed Ride Home programs, vehicles are available 
in the event an employee has an emergency situation. Rideshare incentive 
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programs include limited parking, preferential parking, and cash incentives to 
carpool. In a suburban environment such as Williston, without such incentives 
employees are not likely to use carpool programs. 

• Pedestrian and Bicycle Emphasis - Pedestrian and bicycle emphasis revolves 
around constructing sidewalks, bike paths, multi-use trails, and bike lanes. In 
order for any increase in pedestrian or bicycle travel to occur, these facilities 
must be in place and connect to logical origins and destinations. In addition, 
other amenities such as bike racks and lockers make these trips more feasible. 

• Transit Emphasis - The predominant developer-based transit incentive is area 
shuttles from employers to existing rail or bus stations or circulators within 
commercial or mixed-use developments. Commercial and mixed-use 
development circulators allow shoppers and employees to circulate within the 
site without utilizing an automobile. Shuttles to transit stations allow 
employers located away from a transit stop to aid employees in using transit 
without a long walk distance, making transit a more viable option. 

• Land Use Modifications - Land use modifications include mixed use 
developments and clustered developments. By mixing land uses and clustering 
development, trips from one shopping location to another or from a residence 
to shopping can be served more easily by walking, bicycling or transit. In 
addition, overall travel times are reduced if many needs are served within the 
site at a close proximity. 

These transportation demand management measures can be included in the LUTI 
spreadsheet model by altering the inputs in the "Mitigation Prod" and "Mitigation 
Attr" worksheets as mentioned in Chapter 3. By including these TDM measures, 
developers can mitigate for development impacts on the transportation system. 

Each of these measures affects different LUTI inputs. Telecommuting Programs are 
entered by decreasing the trip generation rate. Ridesharing Programs affect the auto 
occupancy rate. Pedestrian, bicycle and transit emphasis each affect the percent of 
trips for that mode. Land use modifications affect the trip time. Examples of the use 
of each of these mitigation measures can be found in Chapter 5. 

The key to using these mitigation measures in the LUTI spreadsheet is a realistic 
expectation of the reduction in VHT that they will provide. Transportation demand 
management programs cannot stand alone without incentives to the users, therefore 
the program must provide time or financial advantages to participants or they will not 
be used. If a shuttle is frequent enough that it saves a shopper time, they will use it. If 
an employee receives a travel subsidy or a preferred parking space, they will be more 
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inclined to carpool. By the same token, programs must be complete and logical. 
Development plans with sidewalks around a neighborhood but not connecting to the 
shopping next door will not increase the percentage of walking trips. A multi-use 
development with no pedestrian and bicycle facilities such as sidewalks or bike lanes 
may decrease the time to destination, but residents will still be forced to use a car to 
travel only a block away. 

In order to provide a range or maximum effect expected from transportation demand 
management programs, we consulted the Institute of Transportation Engineers (ITE) 
1993 publication Implementing Effective Travel Demand Management Measures. 

Telecommuting 

For telecommuting, it is believed that voluntary programs are about 4 times less likely 
to attract participation than mandatory programs. Only 22% of eligible employees 
will opt to use a voluntary telecommuting program. Therefore, for a 1000 person 
firm, if 50% of the employees are eligible for telecommuting every day, only about 110 
or 11% will actually telecommute. Determining the reduction in trip generation for 
telecommuting should take into account the number of employees eligible, how many 
days of the week they will be eligible, and a participation rate of no more than 22% of 
those eligible. The maximum reduction in trip generation that could be applied to the 
LUTI model is therefore 22% if all employees are eligible to telecommute every day of 
the week. A compressed work week of 4 10-hour days could be applied the same as a 
one day per week telecommute program. Therefore, the maximum reduction in trip 
generation for a compressed work week would be 4.4% (22% participation times 1/5 
for 5 days per week) if all employee were eligible. 

Telecommuting Programs are entered into the LUTI spreadsheet model by decreasing 
the trip generation rate. This is done through adjustments to the column "trips per 
1000 SF". An example of this type of mitigation measure is demonstrated with the 
IBM office development in Chapter 5. 

Rideshare 

Employer-based rideshare programs have been shown to reduce trips up to 20%, 
largely due to financial incentives and parking management strategies. Shifts to 
rideshare as a result of information programs can be expected to be only 0 - 3%. 
Financial incentives for the use of commute alternatives are effective in reducing trips 
by 8 - 18%. 
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Ridesharing Programs affect the auto occupancy rate, which is shown in the LUTI 
spreadsheet in the column "number of occupants per vehicle". An example of this 
type of mitigation measure is demonstrated with the IBM office development in 
Chapter 5. It is important to keep in mind that two people must shift to rideshare to 
reduce one trip. Therefore, any percentage of rideshare increase must be cut in half to 
calculate the auto occupancy based on two riders per vehicle. 

Bicycle and Pedestrian 

Even in cities with extensive bike lanes and paths, flat terrain, warm climates and little 
rain, bicycle commuting rarely comprises over 2% of the population. However, with 
a provision of paths, lanes and sidewalks, bicycling to recreational and some personal 
business activities may increase significantly. Walking mode share is typically much 
higher and the provision of sidewalks with direct connections can increase walking to 
nearby uses significantly. 

In the LUTI spreadsheet, pedestrian and bicycle emphasis each affect the percent of 
trips for that mode, found in the columns "percent of trips walk" and "percent of trips 
bicycle". An example of this mitigation measure is provided in the Brennan Woods 
test development in Chapter 5. In evaluating mitigation proposals involving increases 
in bicycle and pedestrian mode share, it is important to keep the distance people 
typically will walk or bike in mind. People will typically walk 0.4 to 1 miles for a trip 
and bike 0.5 to 3.4 miles for a trip. Longer distances are only used for exercise or 
recreation, although benefits to a community in the area of quality of life from the 
provision of sidewalks, bike lanes and bike paths may far outweigh the transportation 
benefits. The LUTI does not directly take such quality of life benefits into account. 

Transit 

Transit emphasis in the LUTI model affects the column "percent of trips transit". The 
Maple Tree Place development in Chapter 5 serves as an example application. For the 
use of transit programs in the LUTI spreadsheet, it is important to compare the 
capacity of the circulator or shuttle with the projected number of trips. As an 
example, if a development were to propose two mini-bus shuttles to circulate for 
internal trips with a 10 minute loop time, the average trip would be 5 minutes. If the 
mini-bus capacity were 20 people and they were expected to be 50% full on average, 
two mini-buses could accommodate 240 people per hour (40 person capacity times 
50% full times 5 minutes per trip times 60 minutes per hour). If shuttle use only lasted 
about 5 hours per day, only 1200 people could be served per day. Therefore if a 
development consisted of a 500,000 SF of shopping center at 42.92 trips per 1000 SF in 
the LUTI spreadsheet, 21,460 trips would be generated. If the shuttle could only serve 
1200 people, a maximum of 5.6% of the people could utilize transit. Overall, literature 
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suggests that transit service without substantial time savings over automobile use will 
only attract those who are transit dependent or prefer transit use for environmental or 
social reasons (typically 2% or less of travelers). 

Land Use 

Credits in the area of land use modifications should be limited. Urban design concepts 
such as mixed use developments and clustered developments are predominantly useful 
in aiding the shift of mode share to bicycle, pedestrian and transit, by making these 
alternate forms of travel more viable. Therefore, the LUTI model is set up to include 
an estimated increase in these modes directly. Land use modifications can affect the 
trip time, which is entered in the columns "average trip length" and "time to 
destination". If a development had a particularly dense mixed-use nature, a "time to 
destination" credit could be applied to account for the closer location of the residential 
and commercial nature of the developments. 

8.0 Updating the Williston LUTI 

Over time, it will be necessary to update the Williston LUTI model to reflect changes 
in the Town's landscape and development characteristics. This section briefly 
describes the steps required to update the LUTI model's base assumptions and data. 

For the LUTI spreadsheet, the number of households for residential developments 
(productions) and the square footage of commercial, industrial and office developments 
(attractions) were obtained from the Williston assessor's database. As projects are 
approved and constructed within the Town of Williston, the number of households 
and square footage will increase for the base case condition. These base inputs can be 
changed in the "Base Production" and "Base Attraction" spreadsheets as follows: 

• Disable the spreadsheet protection feature in Microsoft Excel. The protection 
feature is found under the Tools, Protection menu. 

• Use the password for the LUTI spreadsheet, which is "landuse". 
• Update the number of households and square footage only in the base 

condition spreadsheets, as the other spreadsheets contain formulas using the 
base data. 

The transportation inputs used in the LUTI model are based on data from the 
Chittenden County Metropolitan Planning Organization (CCMPO), the US Census, 
the National Personal Transportation Survey (NPTS) Summary of Travel Trends, the 
Federal Highway Administration (FHW A) National Bicycling and Walking Study, 
and the U.S. Department of Transportation publication, Implementing Effictive Travel 
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DemandManagement. As the model is used, more accurate or up-to-date inputs may 
be available over time. These inputs can be updated in the same manner, by disabling 
the spreadsheet protection. However, these inputs must be updated in both the base 
case and development case spreadsheets. Therefore "Base Production", "Development 
Prod", "Base Attraction", and "Development Attr" must all be updated 
simultaneously. 
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LUTI-Related Glossary 

The following abbreviations and terms are used throughout the manual: 

Attractions - For the LUTI, these include commercial, industrial and office 
developments 

Base Attraction - The fourth worksheet in the LUTI spreadsheet. It is used for the 
attraction base condition and cannot be edited. 

Base Production - The first worksheet in the LUTI spreadsheet. It is used for the 
production base condition and cannot be edited. 

CCMPO - Chittenden County Metropolitan Planning Organization 

Development Attr - The fifth worksheet in the LUTI spreadsheet. It is used for 
entering attraction development data. 

Development Prod - The second worksheet in the LUTI spreadsheet. It is used for 
entering production development data. 

FHWA - Federal Highway Administration 

ITE - Institute of Transportation Engineers 

LUTI - Land Use - Transportation Index Model 

Mitigation Attr - The fifth worksheet in the LUTI spreadsheet. It is used to change 
inputs according to the mitigation proposed by the town or the developer. 

Mitigation Prod - The third worksheet in the LUTI spreadsheet. It is used to change 
inputs according to the mitigation proposed by the town or the developer. 

NPTS - National Personal Transportation Survey 

Productions - For the LUTI, these include residential developments 

TDM - Travel Demand Management 

VHT / person - Vehicle Hours Traveled per person 

VHT / 1000 SF - Vehicle Hours Traveled per thousand square feet 
L 
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Zone - One of the five zones or areas the Town of Williston was divided into based on 
land use characteristics. 
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Section 5: Townwide Transportation System 
Management and Improvement 
Recommendations 

This section briefly presents a set of recommendations for more effectively managing 
the townwide transportation system in Williston and for making improvements to the 
system as appropriate. 

Overall Recommendation 

The Town should establish and begin using a transportation performance monitoring 
and reporting process, as described in Section 2. This process should be linked to the 
goals and objectives of the Town's Comprehensive Plan, which will allow the 
Selectboard, planning commission and staff and residents to better understand the 
impacts of transportation investment decisions on the Town's progress toward 
meeting those goals and objectives. 

Much of the "raw" data and information required to initiate and run the performance 
monitoring process will be available from the CCMPO, VTrans and CCTA, which are 
the region's major collectors and repositories of transportation data. For performance 
measures that are quantitative in nature but are not readily available, the Town may 
wish to work cooperatively with the CCMPO and others to collect and compile new 
data that is of value to all. It would be advisable for the Town to discuss these data 
needs with the CCMPO and ensure the CCMPO's annual work program can 
accommodate them. 

The performance measures that are more qualitative in nature, such as the system user
oriented measures pertaining to perceptions of transportation system quality and 
character, will require a different approach to data collection. The Town may wish to 
undertake a periodic (e.g., every 1 to 2 years) survey of its residents and/or businesses 
that asks for opinions of how well the Town's transportation system is functioning. 
Some alternative approaches to undertaking such a survey include: 

• Direct mailings to residents and businesses by the Town; 
• A web-based survey on the Town's website; or 
• A mailback form distributed via the Williston Whistle. 
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Major System Management and Improvement Recommendations 

This study identified a variety of existing and looming transportation system problems 
and situations that warrant action in order to correct them or reduce their negative 
effects on transportation performance. The table on the next page identifies specific 
major recommendations to the Town. 
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Williston Comprehensive Transportation System Study 
Major Recommendations 

Performance Dimension Current Situation Projected Situation Recommended Actions Timeframe Involved Parties 

Safety High number of crashes in major corridors 

Until driveway and curb cut consolidation 
initiatives are pursued, and issuance of 
new access permits is significantly 
constrained, these problems are likely to 
continue becoming more pronounced 

Develop Townwide access management 
strategy and plans for main arterials and 
other key collector roads, including US 2. 
VT 2A, Mountain View Rd. & S. Brownell 
Rd. 

1-2 years 
Town of Williston, 
CCMPO, Vtrans 

Congestion & Delay Deficient peak hour travel speeds Signalized intersection delays 

Implement signal optimization and 
coordination plans in key areas, particularly 
in the Taft Corners subarea and on US 2, 
VT2A & Marshall Ave. 

1-2 years 
Town of VVilliston, 
CCMPO. Vtrans 

Alternative Modes/Multimodal 
Options 

Transit mode share slowly increasing 
Transit ridership may continue to slowly 
rise with continued provision of enhanced 
service and intermodal connectivity 

Develop additional transit access 
opportunties and incorporate transit-
oriented design (TOO) principles into the 
ORB process 

Ongoing 

Town of Williston, 
CCMPO, CCRPC, 

CCTA, Vtrans, 
developers 

Nonmotorized mode options increasing 
Increased use is likely with increased and 
coordinated provision of options 

Ensure bike/ped facilities are planned and 
implemented with maximum connectivity to 
and integration with other transportation 
facilities; focus on missing finks 

Ongoing 

Town of Williston, 
CCMPO, CCRPC, 

CCTA, Vtrans, 
developers 

Transportation/Land Use 
Compatability 

Lack of access management on key 
roadways causes mobility and safety 
problems 

Until driveway and curb cut consolidation 
initiatives are pursued, and issuance of 
new access permits is Significantly 
constrained, these problems are likely to 
continue becoming more pronounced. 

Develop access management strategy and 
plans for main arterials and other key 
collector roads 

Use Land Use-Transportation Index (LUTI) 
tool to better understand development 
impacts on transportation system and 
better integrate transportation and 
community design 

1-2 years 
Town of Williston, 
CCMPO, Vtrans 

! 

Ongoing 
Town of Williston, 

Developers, CCMPO 

I 

Continue to use zoning and development 
review processes to enforce directing of 
new development to growth center 

Ongoing 
Town of Williston, 

CCRPC, developers 

Quality of Life 
Growing congestion throughout Town 
transportation system detrimental to 
mobility and accessibility 

With delay problems continuing to grow, 
lost time due to congestion will also 
continue to grow I resulting in lost 
productivity and undermining residents' 
overall quality of life 

Initiate Travel Demand Management 
(TOM,. programs in Williston in partnership 
with CCMPO, CCTA, and major employers, 
including a Taft Corners Transportation 
Management Association (TMA)·.... 

1-2 years 
Town of Williston, 
CCMPO, CCTA, 

employers 

Freight Mobility & Access Truck mobility and access negatively 
affected by increasing congestion 

Trucks may seek to bypass or avoid 
known bottlenecks in order to meet tight 
pickup and delivery schedules, leading to 
possible cut-through truck traffic on local 
residential streets 

Perform Freight Audits of principal highway 
corridors to identify and prioritize 
impediments to efficient and safe freight 
movement 

1-2 Years 
Town of Williston, 
CCMPO, Vtrans 

Perform study of freight and goods 
movement patterns and future demand and 
develop long-range freight network 
strategy I including designating truck routes 

2-3 Years 
Town of Williston, 

CCMPO 

December 2002 

*"TDM" includes strategies to influence travel behavior by mode, cost, time, or route to reduce the number of vehicles and to provide mobility options. TDM strategies are often 
applied to achieve public goals such as reduced traffic congestion, improved air quality, and decreased reliance on energy consumption. TDM strategies are also used by employers 
to reduce overhead costs, enhance productivity, and address other business problems such as employee turnover. 

""A "TMA" is an organization that provides a structure for developers, propeny managers, employers, and public officials to cooperatively promote programs that mitigate traffic 
congestion, assist commuters, and encourage improved travel in specific areas, TMAs also serve as forums in which the private sector and state and local governments conjointly 
addcess_current and future roadway and transit needs. 
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Appendix: Traffic Calming Guidance 
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Introduction 

Traffic calming, as a proactive action taken by a city or town, can protect 
neighborhood roadways from traffic diverted from congested arterials. The purpose of 
Traffic Calming is to "Keep the Arterial Traffic on the Arterial Streets, and Keeping 
the Local Streets for Local Traffic." In general, there are three categories of measures 
which can be implemented to reduce speeds and cut-through traffic in appropriate 
locations. These methods are often referred to as the 3 'E's: Engineering, Education 
and Enforcement. A successful traffic mitigation plan should incorporate all of these. 
Each is discussed briefly below: 

• Enforcement - Enforcement of the existing speed limit is an obvious strategy 
which is often requested by neighborhoods to control speed. However, without 
a continual presence which cannot be sustained on every residential street, 
enforcement will have only limited effectiveness and cannot be relied on as the 
sole strategy. 

• Education - Education plays an important role in any speed control program. 
Once a speeding problem is confirmed, neighborhood meetings should be held to 
discuss the problem since studies have shown that often residents of the 
neighborhood are speeding. In addition, the Town should consider advisory 
signs advising traffic to slow down. 

• Engineering - Since enforcement and education generally produce only limited 
results, physical changes are often evaluated as a way to control traffic. Many 
options exist such as road narrowing, stop signs, vertical deflection devices, one 
way flow, etc. Straight and wide streets generally allow traffic to feel more 
comfortable traveling at a high rate of speed. Ordinances often require street 
widths of 28 to 32 or more feet for local roadways with horizontal and vertical 
curvatures relatively flat. Today, with the concerns being expressed by 
residential neighborhoods across the country, engineers are re-thinking the need 
for these design criteria and introducing narrower roadways with more 
pronounced horizontal and vertical features to calm the traffic where 
appropriate. 

Through traffic calming strategies, the Town may have an opportunity to introduce 
selfenforcing capacity and speed reductions on neighborhood roads. The objective is 
to make the arterial more appealing than the local road to the transient motorist. 
While there may be exceptions, traffic calming is intended for roadways functionally 
classified as local or collector. Traffic calming proposals for arterials will generally 
meet resistance for both approval and state funding sources. 
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Most motorists and truck drivers will stay on arterials until the level of congestion 
makes the arterial slower than local roads, even with their inherent narrower rights of 
way and on-street parking. Thus all traffic calming plans should attempt to identify 
the problem that causes arterial traffic to divert to neighborhood roads. Correcting 
the root cause of the congestion is often easier than correcting the symptom of 
excessive arterial traffic penetrating the neighborhoods. The traffic calming proposal 
should also address the surrounding neighborhood and transportation system, not just 
the affected street. Without this comprehensive area wide approach, traffic will simply 
move from one local street to another. 

As important as determining the root cause of the congestion and taking a 
neighborhood approach to addressing transportation issues is the need to seek 
professional advice. The services of a qualified professional engineer (PE) are needed at 
least before the implementation of traffic calming devices, and preferably from the 
project planning state. As with any transportation improvement plan liability issues 
can arise, so it is advantageous to have a design by a PE. Drainage issues, for example, 
can result from ill-designed traffic humps that can cause ice in the winter and ponding 
in the summer. State funds for implementation of any traffic calming plan can not be 
secure unless the advice of a qualified PE has been included in the traffic calming 
process. 

Traffic calming should be viewed as the development of a final "plan" that would 
include such components as: 

• Providing education and understanding of traffic calming (local awareness); 
• Documenting problems; assessing needs; 
• Developing preferences; 
• Setting policies; and 
• Organizing the process/plan 

Traffic calming is an excellent tool. It can enhance the quality of life in neighborhoods 
as well as achieving the basic premise of traffic calming: "Keep the arterial traffic on 
the arterials, and local traffic on the local roads." 

1. Purpose of this Guideline 

The purpose of this document is to provide an introduction to a wide array of traffic 
calming techniques to municipal officials. The Guideline illustrates the applicability of 
these techniques to varying conditions. The Guideline is not meant to replace the need 
for proper planning, design and construction. Rather, public officials can determine if 
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the tools presented in these guidelines apply to their situation, and then choose a 
proper course of action. 

2. Goals of Traffic Calming 

It is important to review the goals of the traffic calming plan as an initial step in this 
process. Well thought out goals, community participation and professional assistance 
are the key components to the traffic calming process. Some of these goals include: 

• Improving the quality of life; 
• Reducing impacts of motor vehicles on local roads; 
• Creating safe and attractive streets; and 
• Creating a friendly environment for pedestrians and bicyclists. 

3. Traffic Calming Objectives 

The following are examples of some objectives that may be achieved by traffic 
calming: 

• Increase the level of respect for non-motorists; 
• Create a feeling of safety for all users and abutters; 
• Improve safety and convenience for all users; 
• Reduce accidents; 
• Reduce noise; 
• Provide space for non-traffic uses; 
• Enhance street appearance; 
• Reduce vehicular speed; 
• Reduce the need for police enforcement; 
• Eliminate! reduce cut through traffic; and 
• Reduce truck activity. 

Some traffic calming techniques and plans will not achieve all of these objectives and 
some may contradict each other. The objectives should be assembled and evaluated as 
part of the goal setting agenda and the local awareness campaign. 
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Suggested Traffic Calming Planning and Implementation 
Guidance 

A traffic calming plan needs a structured planning process and consultation with all 
relevant authorities. The planning process for a traffic calming plan is complex and 
also requires significant public participation because the project is probably being 
undertaken in response to the needs of the community. Traffic calming is more than 
simply providing a technical solution to a specific traffic problem. It is an interaction 
between land use, transportation, and community needs. 

Several issues must be carefully evaluated in considering a neighborhood traffic 
calming plan including the types of devices that are and are not appropriate, the impact 
on adjacent streets and neighborhoods, the effect on community and emergency 
services, and the cost and funding mechanism. During this process, it is important to 
insure neighborhood participation and to consider implementing the plan on a 
temporary basis to test the effectiveness of the plan. 

The Town of Williston may wish to consider adopting a process by which 
neighborhoods can request a traffic calming plan. Once requested, the Town can 
verify the problem and determine whether traffic calming is appropriate in the area 
and respond accordingly. This process includes provision for neighborhood 
concurrence of the plan, implementation, evaluation, modification and removal if 
requested or necessary for safety considerations. 

The following steps are provided as a guide for a traffic calming planning process. The 
planning process may consist of the following stages. 

• Initiate the Study 
• Identify Problems and Issues 
• Develop a Plan 
• Review the Process 
• Implement the Plan 

1. Initiate the Study 

It is important that activities undertaken at the beginning of a traffic calming study 
determine whether or not the resulting plan will be successful. At study initiation the 
study team should: 

Wilbur Smith Associates Page A-5 



Williston Comprehensive Transportation Study - Final Report 

• Identify the need for a traffic calming study. The need for study can be identified 
in a variety of ways. In many communities, neighborhood residents or 
organizations initiate studies in response to requests. Where this is the case, a 
formal initiation policy and process is desirable to ensure that requests are 
addressed consistently and objectively. Some studies are initiated as a result of 
ongoing monitoring efforts by municipal staff in communities where established 
traffic calming programs exist. As important as determining a real problem is the 
need to identify a perceived problem that should not be addressed through traffic 
calming techniques. 

• Establish an Advisory Committee. An Advisory Committee that includes 
community representatives should be established to effectively involve the 
community. It is highly recommended that representatives of the local police and 
fire departments be included on the Advisory Committee. The role and 
responsibilities of an Advisory Committee must be clearly defined. 

• Define the study scope and study area. A clearly defined study area should be 
established before the study team proceeds. This helps to ensure that key 
objectives, constraints, deliverables and points of public contact are identified and 
agreed upon in advance. 

• Develop a Team. Depending on the extent and nature of the traffic calming study, 
it may be desirable to form a team. The team may consist of the municipality, the 
Advisory Committee and a qualified professional engineer with expertise in traffic 
calming to assist with the work. 

• Meet with the team. A study initiation meeting among the team, the Advisory 
Committee and the municipal staff should be held to ensure that all parties are 
satisfied with and aware of the issues and scope of work. All financial and 
organizational matters should be discussed and clarified before the project 
proceeds. Based on this meeting, the team should develop a detailed work 
program, schedule and budget for the overall project. 

2. Identify Problems and Issues 

It is important that any deficiencies be identified and documented through the 
Problems and Issues Identification Process. It is equally useful to determine that no 
problem appropriate for a traffic calming measure exists. In order for this process to 
be successful, the study team should: 
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• Hold community events. Community events are typically held at the outset of the 
study to identify and clarify the issues to be addressed and to explain the study 
process to the community. Early public involvement is critical to the success of 
the project. 

• Collect data. Data should be collected to identify, confirm and quantify the extent 
of any problems. This information will be used to identify appropriate traffic 
calming measures, and to establish "before" conditions for subsequent monitoring 
of the implemented plan. The Town should complete technical studies of speed, 
volume, accident history and the potential for diversion of traffic for the street 
under consideration. This process will verify and document the extent of the 
problem and determine if development of a traffic calming plan is warranted. 

• Quantify problems. Based on an analysis of the collected data, quantify the 
magnitude of reported problems (e.g. the number of vehicles per hour or per day), 
the duration of the problem (e.g. peak periods or all-day), the direction and route 
of traffic, and other key characteristics. This information will be used to identify 
potential traffic calming measures. If the problem extends into neighboring 
communities, contact and coordination must be made and maintained with that 
group. 

3. Develop a Plan 

Once the problems and issues have been identified and quantified, the next stage of the 
study involves developing the traffic calming plan. The exact manner of the Plan 
development will vary from town to town. The following steps present a framework 
for a successful plan: 

• Examine arterial streets. Prior to considering traffic calming, traffic operations on 
adjacent arterial streets should be examined to ensure that there are no operational 
problems or deficiencies, which might be contributing to traffic concerns in the 
neighborhood. If there are any, identify possible modifications to the adjacent 
arterial street network to eliminate or reduce traffic problems on neighborhood 
streets. In this way, the traffic calming planning process can reach its objective by 
developing improvements on arterial streets that obviate the need for further 
neighborhood treatments. 

• Examine neighborhood streets. Also consider the effects of traffic calming 
measures on adjacent streets to ensure that problems would be eliminated or 
minimized, and would not simply be shifted from one location to another. 
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Confirm that all measures would work together to achieve the desired balance 
between safety, residential access, cost and acceptable traffic conditions. 

• Review and select potential traffic calming measures. Potential measures should 
be selected using the information presented in the Definition of Devices section. 
Use this section to identify all traffic calming measures that could achieve the 
desired result(s) in the study location. Then use Tables 1-3 to assess the 
applicability of these traffic calming measures. The implications of a specific 
measure might be undesirable or inappropriate for a particular location and 
consequently the measure should not be considered. For example, a full street 
closure would eliminate through traffic entirely, but might also significantly 
restrict local access for residents, businesses and emergency vehicles. If local access 
were considered important at this location, then a full closure would not likely be 
appropnate. 

• Develop alternative traffic calming plans. It is important that more than one 
alternative traffic calming plan be developed for a project. Combining several 
traffic calming measures into one comprehensive traffic calming plan can be an 
effective way to solving transportation problems. 

• Hold a community meeting to discuss alternative traffic calming plans. Meetings 
with the community as a whole should be held to present the alternative traffic 
calming plans and solicit input and comment from all affected and interested 
parties. Groups to be consulted include nearby residents and businesses, and 
emergency and maintenance service providers. 

• Evaluate the alternatives and select the recommended traffic calming plan. 
Evaluate the alternative traffic calming plans based on the criteria identified in 
Tables 1-3. Based on this evaluation, select the preferred alternative for further 
design development. 

• Present the recommended traffic calming plan. Upon completion of the technical 
and public review of the alternative plans, present the recommended plan to the 
public at an open house or other appropriate forum. The forum should provide the 
opportunity for the team to receive input and address questions/comments from 
the public about the features of the recommended traffic calming plan. 

• Develop an implementation strategy. Once the draft final plan is confirmed, 
prepare cost estimates and identify priorities, timing and staging of 
implementation. 
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• Finalize report and submit the Final Plan for approval. Prepare the Draft version 
of the Plan, incorporate relevant comments from reviewing parties and then 
submit the Final Plan for approval to the respective authorities. 

4. Review the Process 

The review process will vary, depending on ownership of the roadway being 
considered for traffic calming. Local roads require review and approval by local 
government officials, as well as police, fire and maintenance departments. If, however, 
state funding is to be used for traffic calming on local roads, additional approval will be 
required from the state. Plans developed on all state roads will also require review and 
approval by the state. Whatever the process, it is important to communicate with all 
relevant parties before implementation of the plan. 

Unfortunately some municipalities had to abandon traffic calming plans shortly after 
construction because the review process was not completed, alienating some parties 
before the plan was given a chance to be successful. 

5. Implement the Plan 

After the traffic calming plan has been reviewed and approved by the affected parties, 
the final stage involves design, implementation and monitoring. Implementation of 
the plan involves the following process: 

• Prepare designs. Design should be based on best available current practices. 

• Implement measures. Budget and construct the traffic calming measures. Where 
appropriate, implement measures on a temporary or trial basis for a 
predetermined time, to confirm that they are effective in addressing identified 
problems, prior to constructing the measures on a permanent basis. Using 
temporary measures provides an opportunity to modify the configuration or 
location of a device without incurring significant costs. 

• Once the predetermined test period is over, the temporary measures should be 
permanently installed. 

The tables below include summary guidance on pursuing traffic calming solutions to 
perceived traffic problems in the Town. Table 1 gives suggested thresholds for 
"triggering" consideration of traffic calming across various criteria. Table 2 includes 
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guidance on types of traffic calming strategies that could be pursued to address various 
traffic problems, categorized by roadway type. 

Table 1 
Suggested Thresholds for Traffic Calming Program 

Threshold Criteria 

Residential Density 75% of the Properties accessing the street must be 
zoned residential or be schools. 

Volume Street must have a minimum of 1000 vpd. Streets 
with less than 1,000 vpd will be evaluated on a 
special case basis. 

Street Length The entire segment of road between adjacent 
arterials must be considered. If no arterials cross the 
road then the street must be a minimum of 1000 feet 
long 

Speed Warrant 85th percentile speed (assumed design speed) must 
be at least 33 mph 

Criteria for Removal of Device Once Installed 51% of Residents in Favor or documentation that 
the device has created a hazard to the traveling 
public. 
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Table 2 
Guidelines for Use of Traffic Calming Devices 

Type of road Description of problem Potential solution (in order of preference) 
Local/Collector Speed Review Speed Limit 

Review Stop Sign Locations 
Check Warrants for Traffic Signals 
Neighborhood Watch 
Road Humps 
Speed Tables 
Colored PavingITextured Paving 
Raised Intersections 
Medians 
Curb Extensions 
Street Weaving/Chicane 
Traffic Circle/Roundabout 

Cut-through Traffic Review Stop Sign Locations 
One Way Streets 
Road Humps 
Speed Tables 
Turn or Entry Prohibitions 

Pedestrian Safety Check Warrants for Traffic Signals 
Colored and Textured Paving 
Barrels 
Raised Crosswalk 
Curb Extensions 
Medians 
Raised Intersection 
One Way Street 
Traffic Circles/Roundabout 
Turn or Entry Prohibitions 

Arterial Speed Review speed Limit 
Review Stop Sign Locations 
Check Warrants for Traffic Signals 
Medians 

Cut-through Traffic Review Stop Sign Locations 
One Way Streets 
Turn or Entry Prohibitions 

Pedestrian Safety Check Warrants for Traffic Signals 
Barrels 
Medians 
One Way Streets 
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Traffic Calming for Speed Reduction 

Most traffic calming projects are aimed at reducing traffic speeds. Speeding is the 
greatest cause of discomfort and concern for residents and nonmotorized users of a 
street. Many times residents will accept high traffic volumes as long as traffic speeds 
are reduced. Residents and pedestrians seem to feel uncomfortable when traffic speeds 
are near or above 30 miles per hour. Whether by coincidence or design, many traffic 
calming programs use a 30 mph 85th percentile speed as the minimum to qualify for a 
traffic calming project. 

The speed reduction effect of a particular device will vary depending on the type and 
design of the device, the number and spacing of devices within a project design and the 
particular characteristics of where the devices were installed. 

Speed Reduction Devices 

Basically, there are three strategies used to slow traffic: 

• Narrow the roadway (reduced vehicle lane); 
• Change the roadway so the driver needs to deviate from the straight line of 

travel (horizontal changes); or 
• Change the texture of the roadway. 

(Table 3 below includes specific traffic calming devices falling under each strategy.) 

The narrowing strategy by itself seems to have the least effect on traffic speeds. 
Consequently, this strategy is often used in combination with the other two, either as 
part of the same device or as part of a design employing several different devices. 

It should be noted that STOP signs should not be used as traffic calming devices. 
STOP signs are traffic control devices that are used to assign right-of-way to vehicles. 
In fact, the Manual of Uniform Traffic Control Devices (MUTCD) explicitly states 
" ... STOP signs should not be used for speed control." Further, studies have shown 
little or no midblock speed reduction and many more rolling than complete stops. 
Driver noncompliance at STOP signs can create a very dangerous situation when 
pedestrians and other motorists expect drivers to stop and proceed accordingly. 

Wilbur Smith Associates Page A·12 



Williston Comprehensive Transportation Study - Final Report 

Table 3 
Applicability Of Traffic Calming Devices· Speed Reduction 

DEVICE ROADWAY CLASSIFICATION 

Vertical Shifts Arterial Collector Local 

1. Raised Crosswalks/Speed Table N/A MOD HIGH 

2. Raised Intersections N/A MOD HIGH 

3. Speed Humps N/A LOW HIGH 

Horizontal Shifts Arterial Collector Local 

1. Chicanes/Serpentines N/A MOD HIGH 

2. Chokers (Mid-Block or Segment) N/A LOW MOD 

3. Half Closure N/A N/A LOW 

4. Mid-Block Island N/A LOW LOW 

5. Lane/Pavement Narrowing N/A LOW MOD 

6. Neckdown/Curb Extension (Intersection) N/A LOW MOD 

7. On-Street Parking Treatments LOW LOW MOD 

Route Alterations Arterial Collector Local 

1. Cul-de-sac N/A N/A N/A 

2. Diagonal Diverter/Full Diverter N/A N/A N/A 

3. Gateway N/A LOW LOW 

4. Median Barrier/lsland Diverter N/A N/A N/A 

5. One-Way Streets N/A N/A N/A 

6. Semi-Diverters N/A N/A N/A 

7. Street Closure (Full Closure/Dead End) N/A N/A N/A 

8. Traffic Circles/Roundabouts N/A MOD HIGH 

9. Woonerf N/A N/A LOW 
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Traffic Calming for Traffic Volume Control 

All traffic calming projects have the potential to affect traffic volumes, at least 
marginally. Even a project that uses relatively low-impact devices, such as curb 
extensions, may cause a few drivers to choose another route. Projects that reduce 
speeds commonly reduce traffic volumes by a small percentage as well. The extent of 
the volume reduction will vary depending on the existence of convenient alternative 
routes, the increase in travel time caused by the speed reduction on the project street 
and the personal preferences of individual drivers. This small volume reduction on the 
project street is an added bonus, as long as the bulk of the traffic reduction is moving 
to higher classified arterials and not adjacent local streets. The only way to be sure 
that the adjacent local streets are not experiencing significant volume increases as an 
inadvertent results of a traffic calming project is to take before and after project 
construction volume counts. 

Tables 4 and 5 below display information on different traffic calming strategies and 
devices and their relative applicability for achieving volume reduction to arterial, 
collector and local road situations. Table 4 focuses on general vehicle traffic, while 
Table 5 focuses on truck traffic. 
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Table 4 
Applicability Of Traffic Calming Devices · Volume Reduction 

DEVICE ROADWAY CLASSIFICATION 

Vertical Shifts Arterial Collector Local 

1. Raised Crosswalks/Speed Table N/A LOW MOD 

2. Raised Intersections N/A LOW LOW 

3. Speed Humps N/A N/A LOW 

Horizontal Shifts Arterial Collector Local 

1. Chicanes/Serpentines N/A LOW HIGH 

2. Chokers (Mid-Block or Segment) N/A LOW MOD 

3. Half Closure N/A LOW MOD 

4. Mid-Block Island N/A LOW MOD 

5. Lane/Pavement Narrowing N/A N/A MOD 

6. Neckdown/Curb Extension (Intersection) N/A LOW LOW 

7. On-Street Parking Treatments N/A LOW HIGH 

Route Alterations Arterial Collector Local 

1. Cul-de-sac N/A N/A HIGH 

2. Diagonal Diverter/Full Diverter N/A N/A HIGH 

3. Gateway N/A LOW MOD 

4. Median Barrier/Island Diverter N/A LOW HIGH 

5. One-Way Streets N/A N/A MOD 

6. Semi-Diverters N/A N/A HIGH 

7. Street Closure (Full Closure/Dead End) N/A N/A HIGH 

8. Traffic Circles/Roundabouts N/A LOW LOW 

9. Woonerf N/A N/A HIGH 
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Table 5 
Applicability Of Traffic Calming Devices - Truck Traffic Reduction 

DEVICE ROADWAY CLASSIFICATION 

Vertical Shifts Arterial Collector Local 

1. Raised Crosswalks/Speed Table N/A LOW MOD 

2. Raised Intersections N/A LOW MOD 

3. Speed Humps N/A N/A MOD 

Horizontal Shifts Arterial Collector Local 

1. Chicanes/Serpentines N/A N/A HIGH 

2. Chokers (Mid-Block or Segment) N/A MOD HIGH 

3. Half Closure N/A N/A HIGH 

4. Mid-Block Island N/A N/A LOW 

5. Lane/Pavement Narrowing N/A N/A MOD 

6. Neckdown/Curb Extension (Intersection) N/A LOW HIGH 

7. On-Street Parking Treatments LOW MOD HIGH 

Route Alterations Arterial Collector Local 

1. Cul-de-sac N/A N/A HIGH 

2. Diagonal Diverter/Full Diverter N/A N/A HIGH 

3. Gateway N/A N/A N/A 

4. Median Barrierllsland Diverter N/A N/A MOD 

5. One-Way Streets N/A N/A MOD 

6. Semi-Diverters N/A LOW HIGH 

7. Street Closure (Full Closure/Dead End) N/A N/A HIGH 

8. Traffic Circles/Roundabouts N/A LOW HIGH 

9. Woonerf N/A N/A MOD 
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Figure 1 - TOWN OF WILLISTON, VERMONT 
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Figure 2 -EXISTING AVERAGE ANNUAL DAILY TRAFFIC 
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Figure 3 - ROUTE 2A (STATION D129) 
ADJUSTED AVERAGE WEEKDAY DAILY VOLUME 
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Figure 6 - ROUTE 2 EXISTING PEAK HOUR TRAFFIC VOLUMES 
Williston, Vermont 
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Figure 7 -1997 - 1999 INTERSECTION COLLISION DATA 
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Figure 8 - 1997 -1999 SEGMENT COLLISION DATA 
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FIGURE 9 - EXISTING A.M. LEVEL OF SERVICE 
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FIGURE 10 - EXISTING P.M. LEVEL OF SERVICE 
Williston Comprehensive Transportation Study 
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Figure 11 - NORTHBOUND ROUTE 2A TRAVEL TIME DELAY 
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Figure 12 - SOUTHBOUND ROUTE 2A TRAVEL TIME DELAY 
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Figure 13 - EASTBOUND INDUSTRIAL AVE. TRAVEL TIME DELAY 
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Figure 14 - WESTBOUND INDUSTRIAL AVE. TRAVEL TIME DELAY 
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Figure 15 - EASTBOUND ROUTE 2 TRAVEL TIME DELAY 
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Figure 16 - WESTBOUND ROUTE 2 TRAVEL TIME DELAY 
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Figure 17 - CCTA WILLISTON SERVICE ROUTE 
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Figure 18 - CCTA WILLISTON SERVICE: MONTHLY RIDERSHIP 
October 2000 - September 2002 
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Figure 19 - EXISTING & PROPOSED BICYCLE FACILITIES 
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