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CHAPTER 6 –  ACCESSIBILITY ANALYSIS OF 
ALTERNATIVES 

 
6.1 Introduction 
 
When transportation improvements contribute to conditions that influence land use, the key 
factor is a change in accessibility.  Accessibility is defined as the number of opportunities, 
activity sites, or destinations available to a household or business within a certain distance or 
travel time.1 Roadway or transit improvements that relieve traffic congestion and reduce travel 
times make it easier for travelers to commute to work; access shopping, healthcare, education, 
and recreational opportunities; and ship goods.   These changes in accessibility can occur in 
close proximity to a project (a new interchange, for example, can make it easier to access an 
adjoining business park), or far removed (a reduction in travel times can make it easier to 
commute from rural areas to jobs in the urban core). Because residents and employers consider 
accessibility (along with many other factors) in making choices for location of households and 
businesses, land in areas that see improvements in accessibility may become more attractive 
for development or redevelopment.2 Evaluating the extent to which a transportation 
improvement will change land use, therefore, first involves a thorough understanding of how a 
proposed improvement changes local and regional accessibility. 
 
In discussions regarding the methodology for the screening of preliminary alternatives for the 
Circ-Williston EIS, participants in a State and Federal resource agency coordination meeting 
held on June 30, 2005 requested that an analysis of accessibility be conducted during 
alternatives screening.  The purpose of this analysis is to evaluate how each of the alternatives 
considered in screening could affect regional and local accessibility. This is the first step in an 
evaluation of indirect and cumulative impacts (ICI). It was recognized by the group that the 
results of the analysis would serve as an initial indicator of the potential for an alternative to 
contribute to land use change but would not constitute a forecast of land use change or related 
impacts. To create a forecast of land use change, alterations in accessibility are considered in 
concert with other factors affecting regional and local growth and development activity, such as 
trends in population and employment growth, trends in land and development prices and forms 
of development, trends in commuting patterns, and regulatory and physical constraints to 
development.  The level of effort and analysis required for such a forecast make it appropriate 
for the detailed analysis conducted for the Draft Environmental Impact Statement (DEIS). Future 
land use and the potential for indirect and cumulative impacts (ICI) under the No Build condition 
and each Build alternative will be the subject of these more detailed evaluations conducted for 
alternatives analysis in the DEIS. 
 
In this screening evaluation, the results of the travel demand studies for each alternative were 
used to calculate an indicator of accessibility to employment for each Traffic Analysis Zone 
(TAZ) in Chittenden County—the primary unit of geography used in the County’s travel 
modeling.  More detailed evaluations of the alternatives considered for the DEIS will analyze the 
potential for land use change in areas outside of Chittenden County.  This section describes the 
methodology and findings of the accessibility analysis conducted for alternative screening. 
 
 
 
 

                                                 
1 Hanson, Susan, The Geography of Urban Transportation, The Guilford Press, New York, 1995. 
2 The Louis Berger Group, Inc., National Cooperative Highway Research Report 403: Estimating the Indirect Effects 
of Proposed Transportation Projects, Transportation Research Board, Washington, D.C., 1998. 
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6.2 Methodology 
 
The indicator chosen for this evaluation is an index of accessibility to employment. This indicator 
is widely used in transportation planning because employment centers are the destination for 
daily commute trips.  Since many employment centers are also locations for offices and outlets 
providing goods and services to the public, they also represent destinations for many non-work 
trips for shopping, education, and healthcare.  The calculation of the measure is based on a 
widely-used tool in transportation planning—the gravity model.  Similar to the estimation of 
gravitational attraction in physics, this method is based on the concept that accessibility is 
positively related to the level of attraction of an area—the number of jobs—and negatively 
related to the distance or travel time to the destination.3   
 
The accessibility measure (A) for each TAZ (i) is calculated as follows: 
 

Ai = ∑  Ej/Tij
b

 
Where: 

Ej = employment in each destination TAZ j 

Tij = the composite impedance (full travel time and cost) between origin TAZ i and each 
other TAZ j 

b = exponential time-impedance parameter, found to equal approximately 2.0 in most 
calibrated applications of the technique 

 
This measure allows for a TAZ-to-TAZ comparison of changes in accessibility to employment 
provided by each of the Build alternatives relative to the No-Build future condition in 2025.  
When displayed as percentage increases or decreases, the index can be interpreted as the 
change in the number of jobs accessible within any given household’s travel budget (the time 
and money householders are willing to spend in trips to work or other activities).  For example, 
an increase from 100 jobs available within a 20-minute commute to 150 jobs reachable within 
the same commute time would constitute a 50 percent increase in accessibility.  The index 
accounts for the future location of employment and the distance-decay function—the 
diminishing utility of job opportunities further away versus those that are closer. 
 
Figure 28 shows the TAZ boundaries in Chittenden County along with a dot-density map 
showing the anticipated concentration of employment within the county in 2025. This map is 
based on the future land use assumptions used in the Chittenden County travel demand model 
as described in the CCMPO 2025 Metropolitan Transportation Plan. The map illustrates how, for 
purposes of evaluating the transportation plan, employment is expected to continue to be 
concentrated in the core of the metropolitan area, suburban centers, and locations along key 
highway corridors. The accessibility measure developed for this analysis is weighted by the 
number of jobs and the distance to jobs, and so is based upon this spatial distribution of 
employment.  To ensure comparable results for each No Build and Build Alternative, the 
location of employment in the 2025 forecast year was held constant across each alternative.  
 
The composite impedance for zone-to-zone travel (Tij) used in the accessibility calculation is an 
output of the Chittenden County Regional Travel Model. The impedance represents the time 
and monetary cost of travel for the five modes represented in the model: auto, rideshare, walk-
bike, bus, and rail.  Utility functions (Ui) are estimated for each mode of travel, incorporating 

                                                 
3Forkenbrock, David; and Glen Weisbrod, Guidebook for Assessing the Social and Economic Effects of 
Transportation Projects, National Cooperative Highway Research Report 456, Transportation Research Board, 2001. 
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travel time, cost, and (for transit) frequency parameters.  Composite impedances are calculated 
as the logsum of the utility functions, for example for work trips4: 
 

Tij = ln(exp(θauto-work x ln(exp(Uauto) + exp(Urideshare))) + exp(Uwalk-bike + exp(θtransit x 
ln(exp(Ubus) + exp(Urail))) 

Where: 
ln = natural log 
exp = inverse natural log 
θ = coefficient for mode of travel and trip purpose 
U = utility function for mode of travel 

 
Parameters in the utility and impendence functions are calibrated to observed conditions in 
Chittenden County as part of the development of the Regional Travel Model.  For the purpose of 
this analysis, the composite impedances for the Work-to-Home trip-purpose were used for the 
PM peak (as with the traffic and transportation analyses). 
 
6.3 Findings 
 
The accessibility analysis indicates that overall, most of the alternatives evaluated can be 
expected to improve accessibility to employment in Chittenden County by about five percent in 
comparison to the 2025 No Build condition.5 This indicates that the number of Chittenden 
County job opportunities within any given household’s travel budget would increase by five 
percent between Build and No Build conditions.  In general, new roadway alternatives can be 
expected to improve accessibility more than improvements to existing roadways, this effect is 
small, however, ranging from one-tenth of one percent to nine-tenths of one percent. Table 6-1 
presents the results of the accessibility analysis in terms of percentage change with respect to 
the future No Build condition for each town in the county.  Alternative 1, which combines TDM 
and public transportation alternatives, can be expected to have the greatest impact on 
accessibility because it brings transit service to new areas and provides congestion relief for 
roadway users in areas throughout the County.  As a County-wide approach to transit access, 
this alternative would have the greatest impact on locations beyond the project area such as 
Jericho, Underhill, and Colchester.   
 
Figures 29 through 43 are thematic maps representing the percentage change in accessibility 
with respect to the No Build future condition for each TAZ in Chittenden County.  Accessibility 
changes related to all the alternatives can be summarized as follows. 

 

 Locations within the project area adjacent to the alternatives experience gains in 
accessibility to employment attributable to lower travel times to major employment 
centers within the project area and lower travel times to other employment centers in 
Burlington and South Burlington. Examples include portions of Williston, Essex, and 
Essex Junction. 

 Rural locations beyond the project area that currently have relatively low levels of 
accessibility but are adjacent to roadways feeding into the alternatives would experience 
increases in accessibility that are small in absolute terms but represent large percentage 

                                                 
4 Chittenden County Metropolitan Planning Organization, Chittenden County Integrated Transportation and Land Use 
Model Documentation, Draft, August 2005. 
5 This measure is comparable to the 3 to 6 percent reduction in travel times for many locations noted in the 2003 
Final Revised EA/Reevaluation for the CCCH (FREA). Since this preliminary screening analysis is exclusive to 
Chittenden County, no determination has been made about accessibility outside the county and any corresponding 
change in household location or the number of trips. The FREA estimated that accessibility improvements from the 
CCCH would lead to a change in the number of trips from outside the county of less than one percent. 
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gains over the No Build future condition.  Examples include areas of Richmond, and 
Bolton, Milton, and Westford. 

 Some locations outside the project area already in close proximity to employment 
opportunities see gains in accessibility because reduced congestion on the 
transportation network make those large job centers more accessible.  Examples include 
portions of Burlington and Winooski and Shelburne. 

 Some locations in the vicinity of the alternatives or connecting roadways may see small 
decreases in job accessibility due to the configuration of the alignment or access points 
as specified in the modeling runs for this screening exercise. 
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Because improvements in accessibility can be a contributing factor to land use change, it is 
important to evaluate accessibility changes in the context of regional land use planning. In its 
2001 Regional Plan, CCRPC outlined five general planning areas and land use and policy goals 
related to these areas.  The five planning areas are Metropolitan, Village, Transition, Rural, and 
Special Use.  Figure 44 outlines the Planning Area designations with respect to Chittenden 
County TAZs.   
 
In the 2001 Plan, CCRPC states that future population and employment growth should be 
directed to multiple activity centers within the Metropolitan and Village plan areas.  CCRPC 
notes that Transition areas currently consist of “nodes of single-use activities that are separated 
from one another by buffers, roads, or isolated patches of open space.” (page 3.17 of Plan)  
Goals for the Transition areas include encouragement of mixed use development that 
maximizes use of public infrastructure and supports the “future creation of Metropolitan and 
Village Planning Areas.” (page 3.18 of Plan)  In the 2001 Plan, CCRPC states that Rural areas 
are characterized by pastures, cropland, and timberland.  The Commission notes that these 
working landscapes are so prevalent in the southern, eastern, and northern areas of the county 
that they help “define Chittenden County’s unique character.” (page 3.19 of Plan)  The 
Commission’s goals for the Rural Planning Area include preservation of these landscapes, and 
where appropriate, small-scale residential developments with clustered site plans and preserved 
open space.  In the 2001 Plan it is noted that larger subdivisions should be limited to the 
Metropolitan or Village Planning Areas. 
 
Table 6-2 summarizes the changes in accessibility to employment for the Planning Areas in 
percentage terms with respect to the No Build future condition. With the exception of Alternative 
1, where transit access promotes large changes in accessibility for Transition and Rural areas, 
the alternatives will generally promote a 7 percent to 13 percent change in accessibility for 
Transition areas.  In general, most alternatives promote a consistent six percent increase for 
Rural Areas.  New roadway alternatives can be expected to produce a greater increase in 
accessibility for Transition areas compared to the alternatives involving improvements to 
existing roadways. 
 
The way in which accessibility may affect household location and impacts to the environment 
will be evaluated in detail in the DEIS for each of the short-listed transportation alternatives. 
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     6-8             Alternatives Screening Technical Report  

Although many areas within Chittenden County can be expected to experience notable 
percentage increases in accessibility from the alternatives when compared to the No Build, an 
analysis of changes in each local area relative to all others indicates that none of the 
alternatives are expected to produce relative travel time savings and changes in accessibility to 
employment substantial enough to alter a town or planning area’s overall share of accessibility 
within the county.  This finding is important to note, since land use models that utilize a gravity 
model accessibility calculation assume that location decisions are based on these relative 
differences between local areas.6 Changes in accessibility that benefit all areas in proportion to 
existing levels of accessibility will not substantially alter the attractiveness of one area over any 
other and therefore can not be expected to result in substantial land use change or a 
redistribution of households and employment.   
 
Tables 6-3 and 6-4 summarize the share of accessibility to employment by alternative including 
the No Build future condition.  Table 6-3 illustrates that with the exception of Alternative 1, which 
will reduce Burlington’s share of accessibility by six percent and the increase the share of 
accessibility for Williston, Essex, and Colchester, the alternatives are not expected to 
substantially alter the overall share of each Town’s accessibility to employment.  Table 6-4 
presents the same comparison for CCRPC Plan Areas.  The analysis indicates that accessibility 
improvements, although notable in percentage terms for some areas, will be fairly evenly 
distributed across Towns and Plan Areas.  In general, the alternatives will result in a small 
decrease in the Metropolitan area’s share (0.1 to 0.5 percent) and a corresponding increase in 
the Transition Area’s share of regional accessibility to employment.  Areas within the Rural 
Planning Area are expected to maintain approximately one percent of total regional accessibility 
to employment across each of the alternatives, consistent with the No Build future condition. 
 
 
 
 
 

                                                 
6 The land use allocation component of the Chittenden County Regional Model used for forecasting change in the 
location of households and employment in the FREA is based on relative changes in accessibility. Although these 
relative changes were not reported in the FREA, the reallocation of households and employment based on changes 
in share of accessibility ranged between 0% and ± 2%. The results the preliminary analysis of accessibility conducted 
for Circ-Williston EIS screening are consistent with order of magnitude in travel time change reported in the FREA 
and change in relative accessibility implied in the FREA forecasts.    
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6.4 Summary 
 
The purpose of the analysis presented in this chapter is to evaluate how each of the alternatives 
considered in screening could affect regional and local accessibility.  Relative changes in 
accessibility benefiting some areas of the region over others may make those areas more 
attractive to development activity, all other factors being equal. This measure, then, provides an 
initial indication of the potential for an alternative to contribute to land use change but does not 
take into account other considerations, trends, or constraints that affect location decisions and 
does not constitute a forecast of land use change or related impacts. 
 
The conclusion of this preliminary analysis is that each of the alternatives analyzed will result in 
changes in accessibility throughout the county, both in areas nearby the proposed 
transportation improvement and in other areas of the county along connecting roadways.  These 
changes in accessibility appear, on the whole, to be distributed in proportion to current levels of 
accessibility, however, and so do not produce major changes in a particular town or planning 
area’s accessibility to employment relative to all others.  Changes in accessibility and how they 
can be expected to affect future land use and the potential for indirect and cumulative impacts 
under the No Build condition and each Build alternative will be the subject of  more detailed 
evaluations conducted for alternatives analysis in the DEIS.  These detailed analyses will also 
evaluate the potential for land use change beyond Chittenden County, an issue not subject to 
review in this preliminary analysis. 
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