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1. Introduction
The Chittenden Area Transportation Management Association (aka CATMA) has been
submitting a 5-year Joint Institutional Parking Management Plan (JIPMP) to the City of
Burlington since 2009, along with annual updates under Article 8 of the Burlington
Comprehensive Development Ordinance (CDO). This report allows the institutions to
demonstrate parking demand and, when lower than parking requirements outlined in Article 8 of
the CDO, receive what amounts to a parking waiver from those standards when applying for
zoning permits for projects listed in this report. This report may be approved by Burlington’s
Planning Commission and Development Review Board (DRB) for a period of up to five years
with annual updates reported to the City’s Planning and Zoning office.
This Plan is submitted by CATMA on behalf of its founding institutional members: Champlain
College, University of Vermont, and the University of Vermont Medical Center.

Joint Institutional Parking Management Plan
Purpose
The 5-Year JIPMP and its annual updates are intended to:
● Recognize the need to manage parking demand and resources holistically and
creatively, employing transportation demand management (TDM) practices as well as
supplying adequate parking facilities
● Recognize the efficiencies gained when several neighboring institutions share resources
and collaboratively participate in parking and TDM programs
● Ensure that city streets in nearby neighborhoods are not unfairly burdened by parking
demands from post-secondary education or medical institutions.
In addition to the requirements of Burlington ordinance Article 8 Section 8.1.15 Waivers from
Parking Requirements, an Institutional Parking Management Plan shall include the following:
a) Information specifying the proposed number of students (full-time, part-time, commuter,
on campus, off campus, and continued education), faculty and staff (full time and part
time), patients and visitors being served by the institution and anticipated over the
ensuing five year period;
b) An analysis of the anticipated parking demand by user group, time of day and / or
demand by use;
c) Information specifying the number and composition of the institution’s vehicle fleet,
where these vehicles are regularly kept, and designated “service vehicle only” parking;
d) Programs, policies or incentives used to reduce or manage the demand for parking
which may include but are not limited to:
● policies which restrict and/or prohibit the bringing of vehicles to the institution for
various users or groups of users
● transportation demand management programs to encourage the use of public
transit, walking, bicycling, carpooling, vanpooling and telecommuting
● implementation of a parking permit system to allocate parking throughout the
system;
e) Implementation of a monitoring, compliance, and enforcement system to measure and
ensure compliance with the plan.
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Content
The 2020-2025 JIPMP contains a collective summary chapter which highlights the current and
future parking conditions of each institution, on-street parking trends, collective transportation
trends, and collective TDM strategies in place for all of the institutions.
Each institution (Champlain College, University of Vermont (UVM), and University of Vermont
Medical Center (UVM Medical Center) have their own chapter which contains the following
information:
• Current parking requirements per Burlington’s Comprehensive Development Ordinance
(CDO)
• Updates on construction projects reported in the previous 2014-2019 JIPMP
• Current parking demand estimates and on-street parking
• Planned construction projects for the next five years
• Future parking demand estimates
• Institutional mode trends reported from the 2019 CATMA Employee and Student
Transportation Surveys
• Update on status of institution-specific TDM strategies
The data provided in the 2020-2025 JIPMP has been streamlined from previous versions to only
include the most relevant information.
A new Supplement document was created for reasons of space and is not essential for inclusion
in the full text of this report but might benefit the reader for further detail.

About CATMA
CATMA was established in April 1992 by the three “Hill” institutions in Burlington: Champlain
College, University of Vermont, and the University of Vermont Medical Center. In January 2015,
CATMA expanded to a regional TMA serving Chittenden County with transportation demand
management services, incentives, and programs. Its mission is to work with members and
community partners to plan and manage safe, convenient, and economical transportation and
parking options in ways that better coordinate land use and reduce environmental impacts. In
addition to collective parking management among the Hill institutions, they have also invested
and committed to TDM strategies for over 27 years. An overview and information on CATMA
can be found at catmavt.org.
Transportation Management Associations (TMA)
TMAs are associations, organizations, or cooperatives that provide transportation services and
education to businesses, property owners, residents, and employees in a defined geographic
area, combining their efforts to expand transportation options and reduce program costs. They
are not-for-profit collaborations of private and public sector entities working together towards
common goals, such as congestion mitigation, transportation services and pollution reduction.
Transportation Demand Management (TDM)
Transportation Demand Management is defined as, “ the acts of creating a most efficient
multimodal transportation system that moves people with the goal of reducing congestion, improving
air quality, and stimulating economic activity.” 1 It is the use of planning, programs, policy,
Association for Commuter Transportation. 2020. “Benefits of TDM.”
https://www.actweb.org/i4a/pages/index.cfm?pageID=3473
1

2

marketing, communications, incentives, pricing and technology to shift travel mode, routes used,
departure times, number of trips and location and design work space or public attractions.”
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2. Collective Summary
Collective Institutional Results
The findings below provide an overview of the parking supply and demand data collection and
analysis effort conducted by CATMA with guidance from the UVM Transportation Research
Center. Parking demand is calculated by determining the peak proportion of automobile users
that park on campus using data from CATMA’s 2019 Employee and Student Transportation
Surveys. For the purpose of this report, demand is defined as the number of automobile users
who park on campus at the peak time. A more detailed explanation of the demand calculation
can be found in Appendix A. Detailed findings can be found in the individual institutional
sections.
Each institution’s employment and enrollment numbers refer to employees working on the “Hill”
and students who attend classes within the City of Burlington.
Table 2-1 is a summary of all information required to apply for a parking waiver per the
Burlington Comprehensive Development Ordinances, which will be referred to as CDO
throughout this document. The CDO outlines both the minimum required number and maximum
allowed number of parking spaces any development can have based on size and use, but
because the institutions are uniquely positioned to manage their parking demands in collective
and creative ways, they can request a parking waiver from the City of Burlington if they
demonstrate their ability to manage parking demand. The waiver requested will be the
minimum parking required per CDO minus the institution’s parking supply.
As seen in Table 2-1, there is often a discrepancy between the maximum utilization recorded
and the estimated demand. The discrepancy between utilization and demand simply means that
all people who may want to park on campus at a given time did not park on campus when
counts were conducted. These individuals may find alternative locations (such as the street or a
non-campus parking lot) to park their vehicle or may utilize other transportation modes during
peak time. For a more in-depth explanation of this, please see Appendix B.
It should be noted that all information in this report reflects data predating the COVID-19 crisis.
All Hill institutions foresee changes in future policies and trends, which may reduce users and
parking demand. Champlain College and UVM enrollment numbers may change. Over the past
four months, the Hill institutions have expanded telework, online learning, and telehealth
options. It is also likely for at least the next year, large events typically hosted on campus by the
institutions will not be possible due to physical distancing guidelines which will reduce demand
for visitor parking. The impacts of these conditions will be addressed in 2021 Annual JIPMP
Update.
Table 2-1. Summary of current parking conditions and CDO requirements.

Champlain
College

UVM

UVM Medical
Center

Current Conditions
Current Potential Users1
Current Demand

2

Current Maximum Parking Utilization
Minimum Parking Required by CDO

4

3

2,967

17,468

6,197

612

4,933

2,330

599

3,958

2,408

1,677

11,159

3,284

4

Current Parking Supply5

710

1Current

4,939

2,509

users includes students and employees. Due to insufficient mode data for patients/visitors, demand created
by them is added to the demand calculation based on institutional estimates.
2Determined using CATMA 2019 Employee and Student Transportation Survey.
3This is the maximum count recorded between 10 AM and 2 PM on Oct. 22-24, 2019 or Feb. 18-20, 2020.
4Requirements based on gross square footage (GSF) calculations found in Burlington CDO.
5 UVMMC supply only accounts for Medical Center supply located on-site. For supply and demand including off site
lots see Table 5-3. UVM supply only accounts for UVM affiliated supply (for total supply see Table 4-4).
Table 2-2. Summary of future (2025) parking conditions, CDO requirements, and requested parking waiver.

Champlain
College

UVM

UVM Medical
Center

Future Conditions
Future Potential Users1
Future Demand

2

Minimum Parking Required by CDO
Net Impact of Planned Projects (2020-2025)
3

Future Parking Supply4
Waiver Request5

1Future

2,910

17,931

6,197

591

5,044

2,330

1,754
-

11,313
128

3,284
-

660

5,067

2,509

1,094

6,246

775

users includes students, employees in Burlington and visitor/patient estimates.
2 Determined using CATMA 2019 Employee and Student Transportation Survey.
3Requirements based on gross square footage (GSF) calculations found in Burlington CDO.
4This supply only accounts for Medical Center supply located on-site. For supply and demand including off site lots
see Table 5-6. UVM supply only accounts for UVM affiliated supply (for total supply see Table 4-8).
5The waiver request is equal to the minimum parking required by the CDO minus the future parking supply.

On-Street Parking Adjacent to Institutions
For the first time in CATMA’s history, the 2019 Employee and Student Transportation Surveys
attempted to understand who from the three institutions parks on city streets adjacent to the
campuses. There are 123 institutional affiliates who may park on-street during peak time (Table
2-3). This estimation is most likely higher than actual use for two reasons: 1) off-campus
students may have said they park off-campus but their car is parked by their residences and 2)
it is unlikely every single day each of these people are parking on the street due to nearby street
parking availability and restrictions.
Table 2-3. Institutional on-street parking demand at peak time1.

Champlain College

UVM

UVM Medical Center

All

Students
On-Campus

6

13

N/A

19

Off-Campus

5

27

N/A

32

5

35

32

72

16

75

32

123

Employees
Total

1Peak

time for each institution can be found in Appendix A, Table A-2.
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Collective Trends
The 2019 CATMA Employee Transportation Survey saw an increase in drive alone rates not
only for employees of the three Hill institutions, but for all of CATMA membership. This
collective increase is most likely due to a combination of factors such as lower gas prices and
more affordable housing outside of Burlington. It is also consistent with a gradual increase in
single-occupancy vehicle commuting that has been documented at the state level 2. The 2019
CATMA Student Transportation Survey showed that for students living within a half mile of their
respective campus, drive alone rates decreased. Because housing distance remained constant,
existing TDM strategies could continue to decrease the drive alone rate amongst this group.

Collective TDM Strategies/Highlights
CATMA offers its members a comprehensive suite of TDM incentives, programs and services
that are essential to support and encourage sustainable mobility options rather than driving
alone.
A comprehensive suite of TDM programs is essential to provide a commuter with connectivity
options. The following is a list of TDM programs available to CATMA members:
● Transit Discounts and Subsidies
○ Unlimited Access: Applicable for UVM and Champlain College
○ Discount Passes : Applicable for UVM Medical Center
○ Employee Transit Pass Program: Applicable for CATMA members
CATMA’s Unlimited Access Program is GMT’s second largest customer.
● CATMA Bike/Walk Rewards Program
● Greenride Bikeshare System Access/Member Discounts
● Carpool/Vanpool Services
● CarShare Vermont System Access/Campus Discounts
● Guaranteed Ride Home
● Education, Outreach and Awareness
The following demonstrates the collective efforts of the Hill institutions to share parking and
TDM resources. In addition, each institution has individual TDM and Parking initiatives in place
which are described in their respective chapters.
● Off-Site Parking and Shuttles: CATMA, on behalf of its members, contracts with Ride
Your Bike, LLC for 403 spaces at 115 Lakeside Avenue lot. Of these, UVM Medical
Center leases 252 spaces, Champlain College leases 150 spaces although Champlain
will reduce to 100 effective 9/1/20. Each member operates their own shuttles in order to
provide direct and efficient service and meet employees work schedules.
● Campus Shuttles: Each institution has its own self-operated or contracted shuttle
service. These shuttles are used on/around campus and also between campus and offsite lots. Employees of all Hill institutions can ride any of the shuttles, if needed.
However, for UVM Medical Center shuttles, there must be capacity for its employees
before allowing other riders to board. UVM allows Ruggles House constituents to ride
the CATS shuttle as a good neighbor gesture.
● Shared Campus Parking and Shuttles: UVM Medical Center leases parking from UVM
(South Lot of Jeffords).
Vermont Agency of Transportation. 2019. “The Vermont Transportation Energy Profile.”
https://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/The%20Vermont%20Transportatio
n%20Energy%20Profile_2019_Final.pdf
2
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●

●

Green Mountain Bike/Walkway: There are numerous pedestrian and bikeways
throughout the UVM Medical Center and UVM medical and academic campuses which
their constituents, visitors, neighbors and general public utilize. The Green Mountain
Bike/Walkway represents a new active transportation project that was constructed in
collaboration with both institutions and has created a thoroughfare through UVM’s main
campus, across a portion of UVM Medical Center’s campus to Colchester Avenue,
giving users a safe and clear north/south route through the campuses.
Real-Time Shuttle App:
o In Winter 2019-2020, Champlain College joined the TransLoc Real-Time Shuttle
App contracted by UVM.
o UVM Medical Center contracts with Premier Bus Company for its employee intracampus shuttles effective 1/1/2020. A real-time shuttle app locator is available
for employees, and this shuttle info is on display screens in key shuttle pick up
and drop off locations.
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3. Champlain College
Founded in 1878, Champlain College is a small, not-for-profit, private college overlooking Lake
Champlain and Burlington with additional campuses in Montreal, Canada and Dublin, Ireland.
Their career driven approach to higher education prepares students for their professional life
from their very first semester.
For the fifth year in a row, Champlain was named a “Most Innovative School” in the North by
U.S. News & World Reports “America’s Best Colleges” 2020 regional rankings and listed among
The Princeton Review’s “The Best 385 Colleges” in 2020. Champlain is also featured in the
2020 Fiske Guide to Colleges as one of the “best and most interesting schools” in the United
States, Canada and Great Britain as well as recognized as a 2020 College of Distinction for its
“Engagement, Teaching, Community and Outcomes”.

Current Conditions
Users (Students, Employees, & Visitors)
Champlain College is a small college with 4,419 current enrollments. Only 2,087 students are
based on the Burlington campus, with over half of Champlain’s total enrollment based abroad or
online. Of the Burlington students there are 2,078 undergraduate students and 9 graduate
students. Champlain employs 1,194 staff members, but only 880 are based on the Burlington
campus. Champlain has 377 full-time employees, 415 part-time employees, and 88 contracted
employees.
GSF Requirements and Parking Supply
Champlain College is in the Shared Use Parking District and the Downtown Parking District.
Champlain has a total of 47 buildings that influence the parking inventory. The gross square
footage (GSF), associated required parking, and the current parking supply are included in
Table 3-1 with further details in Supplement. Both Champlain College’s on-site and offsite
parking supply contribute to the parking supply discussed in this JIPMP. Champlain’s current
parking supply of 710 spaces is 967 spaces below the minimum parking required per
Burlington’s CDO and 1,387 below the maximum.
Table 3-1. Current GSF, parking requirements, and parking supply for Champlain College.

GSF
Minimum CDO Parking Requirement
Current Parking Supply
On-Site
Leased Offsite Parking Supply

Champlain College

838,191
1,677
710
560
150

Table 3-2. List and completion status of all projects mentioned in the 2014-2019 JIPMP.

Building Project
Butler Hall (ResTri)
Valcour Hall (Res-Tri)
194 St Paul St

Completion Status
Completed
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CCM Project
Miller Information Commons Addition
Foster Hall Addition
Information Technology & Sciences Building
Ethan Allen Center
Summit & Maple Res Hall

Carried forward to 2020-2025 JIPMP

West Hall/Perry Lawn Res Hall

No longer planned

Career Center/Durick Hall Addition
IDX Student Life Addition
Demand
Using data collected from the 2019 CATMA Transportation Surveys, Champlain College’s
current estimated peak parking demand is 612 spaces (margin of error ±60 spaces) which is 98
spaces under their parking supply (see Table 3-3). During peak time, it is estimated 11 on-street
parking spaces are occupied by Champlain College affiliates (see Table 3-4).
To complement the peak demand estimate from the 2019 CATMA Transportation Survey,
Champlain College conducted parking lot utilization counts at 10 AM, 12PM, and 2 PM one
week in October 2019 (12PM counts were not conducted in October) and a week in February
2020. Champlain’s highest parking utilization was on Tuesday, October 22, 2019 at 2:00 PM
with 599 occupied spaces, equating to an 84% utilization rate. This is very close to the peak
demand (85% utilization) estimated from the survey data. Champlain College averaged a 73%
utilization rate (517 spaces) for the 13 counts conducted. Figure 3-1 shows the average
utilization by lot.
Table 3-3. Current parking demand calculation for Champlain College.

Champlain College
User Group

Number of Potential Users

Peak Parking Demand1
% of Users

880

40%

352

On-Campus Students

1479

14%

208

Off-Campus Students

608

5%

31

Visitors

15

Fleet2
Total Peak Parking Demand
Total Parking Supply
Net Spaces

1Peak

Spaces

Employees

6
3

612
710
98

parking demand is calculated from data collected in the 2019 CATMA Employee and Student Transportation
Survey using the methodology described in Appendix A. "% of Users" consists only of car users who are on campus
at peak time.
2Champlain has 16 fleet vehicles but estimates only 40% would attempt to park on campus at peak time. However,
this estimation is not included as a peak parking demand percentage because it was not calculated from 2019
CATMA Employee Transportation Survey data.
3Total peak parking demand has a margin of error of ±60 spaces.
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Table 3-4. Champlain College survey respondents reporting on-street parking at peak hours.

Within 2 Blocks of
Campus
On-Campus Students
Off-Campus Students
Employees
Total

More Than 2 Blocks of
Campus
4
0

2
0

Total
6
0
5
11

10

Figure 3-1. Map of average parking utilization rates by lot on Champlain College campus.

Future Conditions
Users (Students, Employees, & Visitors)
Champlain College expects a slight increase in enrollment and slight decrease in employment in
the coming years. Total enrollment will increase to 4,430, but enrollment on the Burlington
campus will decrease slightly to 2,080 due to a lack of in-person graduate students. Full-time
employment will remain at 380, part-time employment will decrease to 350 employees, and
contracted employees will increase to 100.
GSF Requirements and Parking Supply
Champlain intends to complete the following projects by 2025 (Table 3-5). These projects are all
academic buildings and thus no new residential beds will be added.
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Table 3-5. Future construction plans for Champlain College.

Project Name
MIC Addition
Foster Hall
Addition
New ITS Building

Change in
Building Area
8,000

Associated Change in
Parking Requirements

3,500
27,000

0

Est. Completion
2025

0
0

Champlain’s GSF is expected to increase because of the new construction (Table 3-5). The
maximum parking allowed would be 2,192 spaces. Champlain’s inventory of 660 spaces is
1,094 spaces below the CDO required minimum and 1,532 below the maximum.
Table 3-6. Future GSF, parking requirements, and parking supply for Champlain College.

GSF
Future CDO Required Parking
Future Parking Supply

On-Site
Leased Offsite Parking Supply

Champlain College
876,691
1,754
660
560
100

Estimated Demand
Using the same demand generator calculated by the 2019 CATMA Transportation Surveys for
Champlain College, it is expected overall parking demand will decrease by 2025 (see Table 37). This decrease is mostly due to reduction of employees from 880 in 2020 to a projected 830
in 2025. Champlain, in collaboration with the City of Burlington, CATMA, Gotcha Bike, and
others is bringing 200 electric-assist bikes to the regional bikeshare program and adding two
bikeshare hubs to Champlain’s campus (totaling seven campus bikeshare hubs which are
conveniently accessible to all members regardless of campus affiliation). E-bike use has been
shown to decrease drive alone rates year round by 10% 3.
Table 3-7. Estimated future parking demand for Champlain College.

Champlain College
User Group

Number of Potential Users

Peak Parking Demand1
% of Users

Spaces

Employees

830

40%

332

On-Campus Students

1474

14%

207

Off-Campus Students

606

5%

31

Visitors

15

Fleet2
Total Peak Parking Demand

6
3

591

3
McQueen, Michael, John MacArthur, and Christopher Cherry, PhD. 2019. “The E-Bike Potential:
Estimating the Effect of E-bikes on Person Miles Travelled and Greenhouse Gas Emissions.” Portland
State University and University of Tennessee, Knoxville. https://wsd-pfbsparkinfluence.s3.amazonaws.com/uploads/2019/05/E-bike-Potential-Paper-05_15_19Final.pdfhttps://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2019/05/E-bike-Potential-Paper05_15_19-Final.pdf
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Total Parking Supply

660

Estimated TDM Effects

-25

4

Net Spaces

94

1Peak

parking demand is calculated from data collected in the 2019 CATAMA Employee and Student Transportation
Survey using the methodology described in Appendix A. "% of Users" consists only of car users who are on campus
at peak time.
2 Champlain has 16 fleet vehicles but estimates only 40% would attempt to park on campus at peak time. However,
this estimation is not included as a peak parking demand percentage because it was not calculated from 2019
CATMA Employee Transportation Survey data.
3 Total peak parking demand has a margin of error of ±58 spaces.
4This value is only representative of new TDM strategies that have not yet affected current demand. The explanation
of how this value was determined can be found in the narrative above.

Unique Trends & TDM Strategies
Trends
Employees and students at Champlain College are both more likely to drive alone than carpool
as their primary mode to campus. Just over 40% of employees drive alone as their primary
commute, though 68% report driving alone to campus sometimes. All user groups at Champlain
have low use of carpool as a primary mode, though students are much more likely than
employees to sometimes carpool to campus. Students within a half-mile of campus report a very
low drive alone rate of only 4% (Figure 3-2). There are 39% of Champlain students and
employees who choose an active mode of transportation as their primary mode and 24% who
choose the public bus or campus shuttle instead of relying on an automobile (Figure 3-3).
Figure 3-2. Mode split (2019) for Champlain employees and off-campus students (by distance of home from
campus).
80%
70%
60%
50%
40%
30%
20%
10%
0%

< 0.5
Miles

> 0.5
Miles

Drive Alone
Primary Mode
Alternative Mode

4%
31%

< 0.5
Miles

> 0.5
Miles

Carpool

Students
32%
2%
36%
26%

4%
16%

Drive
Carpool
Alone
Employees
48%
2%
20%
8%
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Figure 3-3. Collective mode split (2019) (including sustainable modes) for Champlain College employees and
students.

3%

5%
8%

Bike

36%

Carpool
Other
Bus/Shuttle

24%

Drive Alone/Motorcycle
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24%

Over time, students, regardless of their distance from campus, have relied on automobiles less
and less, with 2019 seeing the lowest drive alone rate yet. The drive alone rate for employees
raised slightly from the 2016 CATMA survey, but it has remained relatively stagnant for the past
decade (Figure 3-4). Similarly to off-campus students, automobile reliance for on-campus
students (as measured by vehicle ownership) has continued to decline, reaching an all-time low
in 2019 (Figure 3-5). This new low can be attributed to Champlain’s Fall 2018 policy prohibiting
first years from bringing a car to campus (though some exceptions are allowed).
Figure 3-4. Drive alone rate for Champlain College employees and off-campus students (by distance of home from
campus) (2001 – 2019).
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Figure 3-5. Vehicle ownership trend for Champlain on-campus students (2003-2019).
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TDM Strategies

Permits & Other Regulated Uses

All vehicles parked on Champlain’s campus must be permitted. Commuter students and
employees have access to a free Zone 1 permit (located off-site at Champlain’s 175 Lakeside
Avenue campus). Employees can receive one permit per semester which can have two
associated vehicles. Residential students can purchase a permit to park in the off-site lot at 115
Lakeside Avenue. All other permits allow users to park at the main Burlington campus have an
associated fee ranging from $90 - $225 per semester. As of December 2019, Champlain
College has issued 858 active permits.
Champlain Transportation’s Parking Coordinator conducts daily counts and monitors lots.
Individuals found in violation of parking rules will be given a citation with fines ranging from $10 $100. Certain citations have a higher fee associated with them if it is not a user’s first offense.
City streets surrounding Champlain are also monitored by college staff as per an agreement
made between Champlain and the City of Burlington. Cars parked on street without proper
permitting and who are suspected of being Champlain College affiliates are issued a citation
from the college. Tickets are issued via a commonly used ticketing management company,
IPARQ.

On-Campus Shuttles

The Champlain campus shuttle system runs between the CCM Center on Main Campus, 194
Saint Paul Street Apartments, the Miller Center at 175 Lakeside Avenue, and the 115 Lakeside
Avenue resident student parking lot. The shuttle system is operated in conjunction with
Mountain Transit.
Table 3-8. Champlain campus shuttle schedule.

Routes

Days

Times

Runs Every
(Minutes)

Buses
Running
15

Weekday
Weekend

Mon Fri
Sat Sun

6:30am - 11pm

8-10

2

10am - 9pm

15-17

1

Transit

In 2006, Champlain College joined the CATMA Unlimited Access Program, which provides
unlimited free access on existing GMT public transit services to staff, faculty, and students.
Champlain receives a 28% discount per ride from GMT by being a part of this program.
Ridership and associated costs are displayed in Figure 3-6.
Figure 3-6. UA Trips by Champlain students, faculty, and staff with associated cost (2008 -2019).

Bicycle Infrastructure & Parking

Champlain College is nationally recognized as a Silver-level Bicycle Friendly Campus as of
2015. Champlain employees and students have access to bike racks throughout campus as
well as covered bike storage in the CCM building. There are accessible showers on campus for
those who bike. Bicycle pumps and other tools are located throughout campus. Champlain
affiliates are eligible for a 50% discount on annual Greenride Bikeshare Membership through
CATMA.

Car Sharing

Champlain College has a partnership with CarShare Vermont via CATMA’s Campus Programs
Contract. Champlain contributes between $7,500 and $10,000 annually to CarShare Vermont
so that students and employees without long-term parking permits can receive a subsidized
membership to CarShare services. The Campus Programs Contract accounts for about 30% of
CarShare Vermont’s total membership. There are two pods on Champlain’s campus: 194 St.
Paul Street and West Hall Lot.
NOTE: The Supplement provides more detailed data referred to in this report.

16

4. University of Vermont
Since 1791 the University of Vermont has worked to move humankind forward. Today, UVM is a
Public Ivy and top research university of a perfect size, large enough to offer a breadth of ideas,
resources and opportunities, yet small enough to enable close faculty-student mentorship
across all levels of study, from bachelor’s to M.D. programs. Students' educational experience
and activities are enriched by its location- from the energy and innovation of Burlington to the
forests, farms and independent spirit of Vermont. UVM provides students endless ways to
explore the world, challenge ideas and dig in on the most pressing issues of our time.

Current Conditions
Users (Students, Employees, & Visitors)
The University of Vermont is the largest academic institution in the state with 13,548 total
enrollments. In Fall 2019, UVM had 10,700 undergraduate students, 1,627 graduate/certificate
students, 478 medical students, and 743 non-degree continuing education students.
Employment at UVM currently in Fall 2019 was 4,139 faculty and staff. There were 3,570 fulltime employees and 569 part-time employees. Excluding non-Burlington employees, UVM’s
total current employment is 3,920.
GSF Requirements and Parking Supply
The University of Vermont is in the Shared Use Parking District.
UVM has a total of 232 buildings and accessory buildings. Sites UVM ground-leases (and their
associated parking spaces), such as Redstone Lofts, Redstone Student Apartments, and
Centennial Court Faculty/Staff Apartments are not included in this total. The gross square
footage (GSF), associated required parking, and the current parking supply are included in
Table 4-1. For the purposes of the JIPMP, all UVM’s parking (on and off-site), except for parking
it leases to the UVM Medical Center, count towards its current parking supply. UVM’s current
parking supply of 4,939 spaces is 6,220 below the CDO minimum and 9,009 below the
maximum.
Table 4-1. Current GSF, parking requirements, and parking supply available at UVM.

UVM
5,579,076
11,159

GSF
Minimum Parking Requirement
Current Available Parking Supply1

1On-site,
2Off-Site

On-Site

4,939
5,351

Off-Site2
Leased Parking

200
-612

off-site, and leased parking are used to calculate the current available parking supply.
parking is located at 351 Pine Street and is used for long term parking.

Table 4-2. List and completion status of all projects mentioned in the 2014-2019 JIPMP.

Building Project
STEM
Kalkin Addition (Ifshin Hall)

Completion Status
Yes
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61 Summit (Alumni House & Silver Pavilion)
UVM Rescue Building
Billings
Housing Master Plan - Phase 1
Virtue Field Outdoor Seating - Phases 1 & 2
Virtue Field Outdoor Seating - Phase 3
Multi-Purpose Event Center
Athletic Recreation Center

Carried forward to 2020-2025
JIPMP

Table 4-3. List of projects completed in past year that were not included in 2014-2019 JIPMP.

Building Project
Cohen Hall
Library Addition
439 College Street
Pine Street Parking Lot

Associated Change in Parking
10
1
19
200

Demand
Using the Fall 2019 CATMA Employee and Student Surveys, along with the information above,
it was determined the current parking demand for the University of Vermont is 4,939, putting it at
a 368-space surplus for its entire system, and a 6-space surplus when only considering UVM
affiliated parking(margin of error ±210 spaces)(Table 4-4). Two net spaces demand estimates
are provided account for the fact students living in the Redstone Lofts & Apartments, though
nestled within the larger UVM campus, have 362 spaces which are not part of UVM’s parking
supply for their exclusive use. This estimated demand is higher than the recorded maximum
parking utilization rate (observed on Thursday, February 20, 2020 at 12:00 PM) which was 83%.
UVM averaged an 80% utilization rate for the counts conducted. Figure 4-1 shows the average
utilization by lot. 35 employees and 40 students indicated they prefer to park on the street
during peak time when driving to campus (Table 4-5).
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Figure 4-1. Map of average parking utilizations rates by lot on University of Vermont campus.
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Table 4-4. Current demand calculation for UVM.

University of Vermont
User Group

Peak Parking Demand1
Number of Potential Users

% of Users

Spaces

Employees2

3,920

60.6%

2,376

On-Campus Students

5,366

11.1%

596

Redstone Lofts & Apartments

605

64.6%

391

Off-Campus Students

7,577

15.4%

1,167

Visitors

185

Fleet

218

Total Peak Parking Demand

4,933

3

Total Parking Supply

5,301

UVM Affiliated Parking Supply

4,939
362

Redstone Parking Supply
Net Spaces (UVM Supply ONLY)4
Net Spaces (Total

1Peak

+6

Supply)5

+368

parking demand is calculated from data collected in the 2019 CATMA Employee and Student Transportation
Survey using the methodology described in Appendix A. "% of Users" consists only of car users who are on campus
at peak time.
2Employees not located on Main Campus are not included in this count.
3Total peak parking demand has a margin of error of ±210 spaces.
4The net spaces available if total demand could only be serviced by the UVM affiliated parking supply.
5The net spaces available when total demand is serviced by both UVM affiliated parking and Redstone Lofts &
Apartments parking.
Table 4-5. UVM survey respondents reporting parking on-street at peak time.

On-Campus Students
Off-Campus Students
Employees
Total

Within 2 Blocks of
Campus

6
15

More Than 2 Blocks of
Campus
7
12

Total

13
27
35
75

Future Conditions
Users (Employees, Patients, & Visitors)
UVM expects a slight increase in both employment and enrollment by 2025. Projected
enrollment is 13,850, a 302-student increase from 2020. This increase is expected to occur
equally among all student groups. Projected employment is 4,081 for UVM’s Burlington sites.
GSF Requirements and Parking Supply
UVM intends to complete the following projects by 2025 (Table 4-6). These projects will grow
the university by over 35,000 GSF and 128 parking spaces.
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Table 4-6. Future construction plans for UVM with associated changes of building area and parking requirements.

Project Name
Music Building Recital Hall
Addition

Change in Building
Area

Associated
Change in
Parking

Est.
Completion

4,544

3

75,000
0

-121
67

0

15

0

7

-6,067
5,000
0
0
0
13,250
0

15
0
-20
5
20
5
3

119,099
0
2,860

0
40
0

Miscellaneous Parking
Adjustments2
Bioresearch Complex
Future Structured Parking
Coolidge Hall
Colchester Ave/Dewey

0
0
-30,510
-82,622

25
200
TBD
-10
-83

Back 5 & Cottages (Trinity
Campus)

-64,907

-243

0

200

35,647

128

New Research Facility for COM1
Jeffords East Lower Lot
University Road (East Ave to
Compound)
University Heights Road
(Southwick)
Pomeroy Barn & 172 South
Prospect
Virtue Field Phase 2
ADA Code Compliance
Blundell
Fleming Museum
Outing Club Relocation
Southwick Hall
Tarrant (Multi-Purpose) Event
Center
Interfaith Center Parking Lot
Torrey Hall Addition

Colchester Research Facility3
Total

1New

2022

2024

2025

Unknown

Research Facility for COM has a separate Parking Plan which has been approved by the DRB in 2019. It is
included in this project list to provide an accurate list of expected changes to UVM’s parking supply.
2Wherever possible UVM will attempt to reallocate space to create more parking. It is estimated this will result in ~25
spaces over 5-years based on previous experience.
3This facility is estimated to house between 200 and 400 parking spaces. Though it is off-site it will impact on-campus
demand depending on UVM policy.
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The future parking inventory for UVM is provided in Table 4-7. UVM plans to continue leasing a
portion of its parking supply to other institutions for revenue. UVM’s future parking supply of
5,045 is 6,268 spaces below the CDO minimum and 8,705 spaces below the maximum.
Table 4-7. Future GSF, parking requirements, and parking supply for UVM.

Main Campus
5,656,447
11,313

GSF
Minimum Parking Requirement
Future Available Parking Supply1

1On-site,

On-Site

5,045
5,257

Off-Site2
Leased Parking

400
-612

off-site, and leased parking are used to calculate Future Available Parking Supply.
200 off-site parking spaces located at 351 Pine St and the Colchester Research Facility are used for long term
parking.
2The

Estimated Demand
Assuming constant commute trends between 2020 and 2025, the estimated future demand for
UVM will rise. However, this increased demand will be met with an increased parking supply
and a reduction in fleet vehicles, which will increase UVM’s estimated future parking demand to
a 462-space surplus for its entire system, and a 100-space surplus when only considering UVM
affiliated parking (margin of error ± 204 spaces)(Table 4-8). Without include the Redstone Lofts
& Apartments, UVM’s maintains a surplus of 100 spaces. To reduce this demand, UVM will
employ the following strategies: UVM, in collaboration with the City of Burlington, CATMA,
Gotcha Bike, and others is bringing 200 electric-assist bikes to the regional bikeshare program
and adding five bikeshare hubs to UVM’s campus (totaling seven campus bikeshare hubs which
are accessible to all members regardless of campus affiliation). E-bike use has been shown to
decrease drive alone rates year round by 10% 4. UVM will be adding MDC (Motor Drive Cycles)
parking options in safe, non-vehicle spaces. This will free up parking currently being occupied
by MDCs for conventional vehicles. UVM estimates this will add 27 SOV spaces. Finally, in the
2019-2020 academic year, the Center for Research on Vermont launched an initiative which
incentivizes UVM employees to turn in their parking permit. This pilot project resulted in 30
permits being turned in. If these three strategies continue in the future, this will reduce UVM’s
parking demand by 77 spaces giving UVM a 255-space surplus.
In addition, the potential post-COVID impacts on telework and online courses would reduce
demand.

4
McQueen, Michael, John MacArthur, and Christopher Cherry, PhD. 2019. “The E-Bike Potential:
Estimating the Effect of E-bikes on Person Miles Travelled and Greenhouse Gas Emissions.” Portland
State University and University of Tennessee, Knoxville. https://wsd-pfbsparkinfluence.s3.amazonaws.com/uploads/2019/05/E-bike-Potential-Paper-05_15_19Final.pdfhttps://wsd-pfb-sparkinfluence.s3.amazonaws.com/uploads/2019/05/E-bike-Potential-Paper05_15_19-Final.pdf
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Table 4-8. Estimated future parking demand for UVM

University of Vermont
User Group

Number of
Potential Users

Peak Parking Demand1
% of Users

Spaces

Employees2

4,081

60.6%

2,474

On-Campus Students

5,516

11.1%

613

Redstone Lofts & Apartments

605

64.6%

391

Off-Campus Students

7,729

15.4%

1,191

Total Peak Parking Demand

Visitors

185

Fleet

190

3

Total Parking Supply

5,044
5,429

UVM Operated Parking Supply

5,067

Redstone Parking Supply

362

Estimated TDM Effects4
Net Spaces (UVM Supply Only)5
Net Spaces (Total

1Peak

Supply)6

-77
+100
+462

parking demand is calculated from data collected in the 2019 CATMA Employee and Student Transportation
Survey using the methodology described in Appendix A. "% of Users" consists only of car users who are on campus
at peak time.
2Employees not located on Main Campus are not included in this count.
3Total peak parking demand has a margin of error of ±204 spaces.
4This value is only representative of new TDM strategies that have not yet affected current demand. The explanation
of how this value was determined can be found in the narrative above.
5The net spaces available if total demand could only be serviced by the UVM affiliated parking supply.
6The net spaces available when total demand is serviced by both UVM affiliated parking and Redstone Lofts &
Apartments parking.

Unique Trends & TDM Strategies
Trends
Although UVM’s employee drive alone rate is much lower than the state average of 82% 5, it is
the main mode for 60% of employees and 42% of off-campus students who live farther than a
half-mile from campus. Off-campus students within a half-mile of campus prefer other commute
modes, with only 3% of those students reporting drive alone as their primary mode (Figure 4-2).
Figure 4-2. Mode split (2019) for UVM employees and off-campus students (by distance of home from campus).

Vermont Agency of Transportation. 2019. “The Vermont Transportation Energy Profile.”
https://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/The%20Vermont%20Transportatio
n%20Energy%20Profile_2019_Final.pdf
5
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Figure 4-3. Collective mode split (2019) (including sustainable modes) for UVM employees and students.
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27%

Over the past four years, the drive alone rate for employees and off-campus students living
farther than a half-mile from campus has increased, but both remain lower than the first
recorded rate (Figure 4-4). Students living within a half-mile of campus have returned to their
lowest drive alone rate. For on-campus students, automobile-reliance is measured by vehicle
ownership, which has risen 6% since the previous year’s survey (Figure 4-5). However, this
number remains much lower than the first recorded ownership statistic.
Figure 4-4. Drive alone rate trend for UVM employees and off-campus students (by distance of home from campus)
(2001 – 2019).
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Figure 4-5. Vehicle ownership trend for UVM on-campus students (2003-2019).
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TDM Strategies

Permits & Other Regulated Uses

UVM uses a permit allocation system designed to regulate demand in core areas. As of
December 2019, UVM issued 6,953 permits for single occupancy vehicles (3,720 for
employees, 3,233 for students). UVM also issued 36 carpool permits, with 75 total participants.
Employee permits within the core campus are more expensive than permits for outer areas and
are assigned based on seniority. Cost of employee permits is progressive, meaning higher paid
employees pay a higher cost for their parking permit (up to a certain point). All on-campus
students are discouraged from bringing cars to campus and first-year students are prohibited
from bringing cars to campus unless the student can prove a need such as work or medical
reasons. Resident student permits are priced higher than commuter student permits. Only
students living farther than a half-mile of CATS shuttle stops are eligible for a commuter permit.
Off-campus students within a half-mile of CATS shuttle stops may be eligible for an evening
commuter permit.
Starting in Fall 2020, anyone requesting a permit will be required to complete a TDM module,
which outlines all possible alternative modes available to university affiliates. The intention of
this module is to educate those driving about other transportation options that reduce parking
demand. The impact of this module will be assessed in the 2021 JIPMP Annual Update.
Throughout UVM’s campus there are visitor parking lots that are paid for via the ParkMobile
app. UVM students are prohibited from parking in these spaces during metered hours. All
parking lots are monitored by UVM Transportation and Parking Services and citations are
issued for vehicles found incompliant with regulation.
Currently, UVM has 218 fleet vehicles. These vehicles are identifiable by parking stickers and
are kept at their respective department location. Temporary business placards are provided to
other service/vendor vehicles as needed during the day. Over time, UVM has reduced their
fleet, and projects this trend to continue into 2025.
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Transit

In 2003, UVM joined the CATMA Unlimited Access Program, which provides unlimited free
access on existing GMT public transit services to staff, faculty, and students. UVM receives a
28% discount per ride from GMT by being a part of this program. Ridership and associated cost
to the university are displayed in Figure 4-6.

Trips

Figure 4-6. UA Trips by UVM students, faculty, and staff with associated cost (2008 -2019).
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On-Campus Shuttles

UVM also provides free access to the CATS campus shuttle system to all university affiliates to
promote safety and more energy-efficient transportation. The CATS service schedule is
depicted in Table 4-9.
Table 4-9. CATS Shuttle Schedule.

Routes
Redstone Express
Daytime
Evening
Weekend
Off-Campus
Off-Campus
(Weekend)
Off-Campus (LateNight)

Days
Mon - Fri
Mon - Fri
Mon Thurs
Sat - Sun
Sun Thurs
Fri - Sat
Fri - Sat

Times
7:45am - 4:45pm
7:30am - 6:30pm
6:15pm 11:45pm
11:30am 6:30pm
6:30pm Midnight
6:30 pm 10:00pm
10:00pm 3:00am

Runs Every
(Minutes)

15
10

Buses
Running

1-2
3

30

1

30

1

30

1

15

2

10

3
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Bicycle Infrastructure & Parking

UVM is one of only 25 universities nationally recognized as a Gold-level Bicycle Friendly
University as of November 2018. UVM has bike racks located throughout campus, indoor
bicycle parking and pumps in most residence halls, and three fix-it stations. UVM Bikes, a
student club, operates a bike co-op on campus overseen by TPS advisors. The co-op leases
bikes and offers bike mechanic services to UVM students and employees.

Car Sharing Service

UVM has a partnership with CarShare Vermont via CATMA’s Campus Programs Contract. UVM
contributes $20,000 annually to CarShare Vermont so that students and employees without
long-term parking permits can receive a subsidized membership to CarShare services. The
Campus Programs Contract is responsible for about 30% of CarShare Vermont’s total
membership. There are two CarShare hubs located on UVM’s campus at the Royal Tyler
Theater and the Redstone Lofts.

Parking Cash Out
During the 2019-2020 academic year, the Center for Research on Vermont ran the Give Up
Your Permit Program, which encouraged 30 UVM employees to give up their parking permit in
exchange for a $75 gift card and a parking pass allowing for 12 uses for emergencies/
occasional use. There are plans to continue and expand this program in the future.

Planning Studies

The University of Vermont has a dedicated commitment to sustainably and creatively planning
transportation for the campus. Over recent years, UVM has undergone multiple planning studies
which all have a goal of reducing the number of SOVs on campus. The following are the most
recent and relevant studies:
● UVM Active Transportation Plan
● Nelson Nygaard Parking & Transportation Plan
NOTE: The Supplement provides more detailed data referred to in this report.
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5. University of Vermont Medical Center
The UVM Medical Center is an academic medical center providing high quality care and
regional referral services for patients throughout Vermont and Northern New York. UVM Medical
Center is a member of the UVM Health Network, which includes facilities in Burlington, as well
as other communities in Chittenden, Addison, Fairfax, Washington and Orleans Counties, the
Central Vermont Medical Center, Champlain Valley Physicians Hospital, Elizabethtown
Community Hospital, Alice Hyde Medical Center, Canton-Potsdam Hospital, Inter-Lakes Health,
Home, Health & Hospice (formerly Visiting Nurses Association of Chittenden and Grand Isle
Counties), and the UVM Health Network Medical Group. The UVM Medical Center consists of
approximately 50 patient care and administrative support sites and 100 outreach clinics,
employs over 8,000 people, serves a population of over a million people, and conducts around
1.4 million out-patient procedures every year.

Current Conditions
Users (Employees, Patients, & Visitors)
UVM Medical Center employs a total of 6,338 individuals in Burlington. 6,197 of these
employees are assigned to the Medical Center Campus or 1 South Prospect Street. On any
given day, 50 Community Based Members, 1-2 Honorary Members and 25-35 Volunteers are
on campus. For the purposes of estimating parking demand, institutional staff expect that nonpaid staff demand no more than 100 parking spaces on any given day.
In 2019, UVM Medical Center Campus performed approximately 627,777 outpatient
procedures, and 1 South Prospect performed approximately 92,917 outpatient procedures. This
equates to approximately 2,511 outpatient procedures per day at the Medical Center Campus
and 372 outpatient procedures per day at 1 South Prospect.
These requirements will be considered during the planning and design of individual projects.
UVM Medical Center provides an optional valet parking service for its Medical Center Campus
patients and visitors. This service is available at the patient and visitor entrance Monday thru
Friday from 6:00am to 5:00pm. Cars can be retrieved with the valet until 9:00pm.
GSF Requirements and Parking Supply
The Medical Center Campus and 1 South Prospect are in the Shared Used Parking District.
The Medical Center Campus is currently licensed for 580 patient beds or bassinettes. Since the
number of staffed or occupied beds may vary, the number of licensed beds is used as the basis
for this Plan as it is a maximum and invariable number that leads to a conservative estimate. To
account for the diverse healthcare functions provided by UVM Medical Center, an effort has
been made to distinguish between hospital/ in-patient uses, educational uses, and other uses
(e.g. cafeteria, medical office, administrative office, support space, common areas). While there
is not a precise method to distinguish between these uses and the square footage associated
with each, a reasonable estimate was produced. The GSF, associated required parking, and the
current parking supply of both Medical Center Campus and 1 South Prospect are included in
Table 5-1. Though UVM Medical Center has a total parking supply of 3,746 spaces, only 2,509
of those spaces are located on-site at the Medical Center Campus and 1 South Prospect. For
the purposes of the JIPMP only the on-site supply will be referenced when estimating demand
for the UVM Medical Center because it is where there is most concern for parking management.
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UVM Medical Center’s current on-site parking supply is 2,509 which is 775 spaces less than the
minimum required by the CDO and 1,596 spaces less than the maximum allowed.
Table 5-1. Current GSF, parking requirements, and parking supply available at UVM Medical Center (Medical Center
Campus and 1 South Prospect).

Medical Center
Campus
GSF1
In-Patient Beds
Minimum Parking Required
Current Parking Supply

1,698,739
580
2,985

Leased/Offsite Parking Supply

149,404

-

Total

299

1,848,143
580
3,284

457

2,509

-

2,052

On-Site2
1For

1 South Prospect

-

1,237

Medical Center Campus, only 912,682 GSF counts towards calculating CDO parking requirements because the
rest of the GSF accounts for in-patient uses.
2Only on-site parking is counted towards the parking supply.

Demand
Using data collected in the 2019 CATMA Employee Survey and requirements above, it was
determined the current parking demand for the UVM Medical Center and 1 South Prospect
campuses is 2,330 spaces putting it at a 179-space surplus (margin of error ±42 spaces)(Table
5-2). The aggregate average of parking counts for UVM Medical Center and 1 South Prospect
lots from October 2019 and February 2020 show utilization at 81% (Supplement Figure 4-1) with
a maximum utilization rate of 96%.
Employees without permits for on-site lots, must park in one of the off-site parking lots, which
provide UVM Medical Center employees with an additional 1,237 parking spaces. Demand for
UVM Medical Center, when including those who park in off-sites lots, is 3,246 with a 500-space
surplus (margin of error ±65 spaces)(Table 5-3). UVM Medical Center’s off-site parking lots
average an 84% utilization with a maximum 89%. These off-site lots are a crucial tool through
which the UVM Medical Center manages parking demand. It should be noted, UVM Medical
Center’s satellite lots did not undergo the same lot count process as its on-site lots, but from
November 2019 to February 2020, UVM Medical Center’s off-site lots were counted at least
weekly to get the above utilization rate.
The 2019 CATMA Employee Survey asked employees where they prefer to park, and 32 UVM
Medical Center employees reported parking on the street.
Table 5-2. Current demand calculation for UVM Medical Center not including those who utilize off-site lots (Medical
Center Campus and 1 South Prospect).

UVM Medical Center
User Group

Number of Potential Users

Peak Parking Demand1
% of Users

Spaces

Medical Center Campus
Employees
Out-Patients

5,567

17.8%

991
708

30

In-Patients

75

Visitors2

250

Fleet

38

Subtotal

2,062

1 South Prospect
Employees

630

3.7%

24

Out-Patients

236

Fleet

8

Subtotal

268

Total Peak Parking Demand

2,330

3

Total Parking Supply

2,509

Net Spaces

+179

1Peak

parking demand is calculated from data collected in the 2019 CATMA Employee and Student Transportation
Survey using the methodology described in Appendix A. "% of Users" consists only of car users who are on campus
at peak time.
2UVM Medical Center volunteers are included in visitor parking demand, because in the 2019 CATMA Employee
Survey, volunteers identified they park in the ACC Garage and get a voucher to avoid paying upon their departure.
3Total peak parking demand has a margin of error of ±42 spaces.
Table 5-3: Current demand calculation for UVM Medical Center including those who utilize off-site lots (Medical
Center Campus and 1 South Prospect).

UVM Medical Center
User Group

Number of Users

Peak Parking Demand1
% of Users

Spaces

Medical Center Campus
Employees

5,567

34%

1,893

Out-Patients

708

In-Patients

75

Visitors2

250

Fleet

38

Subtotal

2,964

1 South Prospect
Employees

630

6%

38

Out-Patients

236

Fleet

8

Subtotal

282

Total Peak Parking Demand

3

3,246

Total Parking Supply

3,746

Net Spaces

+500

1Peak

parking demand is calculated from data collected in the 2019 CATAMA Employee and Student Transportation
Survey using the methodology described in Appendix A.
2UVM Medical Center volunteers are included in visitor parking demand, because in the 2019 CATMA Employee
Survey, volunteers identified they park in the ACC Garage and get a voucher to avoid paying upon their departure.
3Total peak parking demand has a margin of error of ±65 spaces.
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Figure 5-1. Map of average parking utilizations rates by lot on UVM Medical Center campus.

Future Conditions
Users (Employees, Patients, & Visitors)
UVM Medical Center expects there to be no significant change in employees, patients, or
visitors. As new space needs on the Medical Center Campus are identified, that need is offset
by moving existing space users to a satellite location that have a lower need for proximity to the
Medical Center Campus. A total of 6,338 full-time, part-time, and per diem UVM Medical Center
employees are expected to work across the Medical Center Campus, 1 South Prospect, and
other Burlington sites through 2025. There are no expected changes for in-patient and outpatient numbers at any of the UVM Medical Center sites.
GSF Requirements and Parking Supply
UVM Medical Center does not intend to complete any construction projects that would add to
the Burlington facilities for the next five years. Employment and procedures are expected to
remain at the current conditions.
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The future parking inventory for UVM Medical Center across Burlington sites is provided in
Table 5-4. UVM Medical Center’s future on-site parking inventory of 2,509 is 775 spaces less
than the CDO minimum required and 3,067 spaces less than the maximum allowed.
Table 5-4. Future GSF, parking requirements, and parking supply for UVM Medical Center (Medical Center Campus
and 1 South Prospect).

Medical Center Campus
GSF

1,698,739
580

In-Patient Beds
Minimum Parking Required
Future Parking Supply
On-Site1
1For

Leased/Offsite Parking Supply

-

1 South Prospect

Total
1,848,143

149,404
-

580

2,985

299

3,284

2,052

457

2,509

-

1,237

Medical Center Campus, only 912,682 GSF counts towards calculating CDO parking requirements.
2Future parking supply is the sum of on-site parking and leased/offsite parking

Estimated Demand
Assuming commute trends stay constant between 2020 and 2025, the estimated future demand
for the UVM Medical Center will remain as it is in 2020. It is estimated the Medical Center will
have a surplus of 179 parking spaces for its on-site supply by 2025 (margin of error of ±42
spaces) (Table 5-5). Including its off-site supply and demand, the Medical Center will have a
surplus of 500 spaces (margin of error of ±65 spaces) (Table 5-6).
Table 5-5. Estimated future parking demand for UVM Medical Center not including those who utilize off-site lots
(Medical Center Campus and 1 South Prospect).

UVM Medical Center
User Group

Number of Potential Users

Peak Parking Demand1
% of Users

Spaces

Medical Center Campus
Employees

5,567

17.8%

991

Out-Patients

708

In-Patients

75

Visitors2

250

Fleet

38

Subtotal

2,062

1 South Prospect
Employees

630

3.7%

24

Out-Patients

236

Fleet

8

Subtotal

268

Total Peak Parking Demand
Total Parking Supply

3

2,330
2,509
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Net Spaces

179

1Peak

parking demand is calculated from data collected in the 2019 CATMA Employee and Student Transportation
Survey using the methodology described in Appendix A. "% of Users" consists only of car users who are on campus
at peak time.
2UVM Medical Center volunteers are included in visitor parking demand, because in the 2019 CATMA Employee
Survey, volunteers identified they park in the ACC Garage and get a voucher to avoid paying upon their departure.
3Total peak parking demand has a margin of error of ±42 spaces.

Table 5-6. Estimated future parking demand for UVM Medical Center including those who utilize off-site lots (Medical
Center Campus and 1 South Prospect).

UVM Medical Center
User Group

Number of Users

Peak Parking Demand1
% of Users

Spaces

Medical Center Campus
Employees

5,567

34%

Out-Patients

1,893
708

In-Patients

75

Visitors2

250

Fleet

38

Subtotal

2,964

1 South Prospect
Employees

630

6%

38

Out-Patients

236

Fleet

8

Subtotal

282

Total Peak Parking Demand3

3,246

Total Parking Supply

3,746

Net Spaces

+500

1Peak

parking demand is calculated from data collected in the 2019 CATAMA Employee and Student Transportation
Survey using the methodology described in Appendix A.
2UVM Medical Center volunteers are included in visitor parking demand, because in the 2019 CATMA Employee
Survey, volunteers identified they park in the ACC Garage and get a voucher to avoid paying upon their departure.
3Total peak parking demand has a margin of error of ±65 spaces.

Unique Trends & TDM Strategies
Trends
Driving alone continues to be the primary mode of the majority of UVM Medical Center
employees at both the Medical Center Campus and 1 South Prospect (Figure 5-3). Medical
Center Campus employees are more likely to use UVM Medical Center shuttles from satellite
lots than their colleagues at 1 South Prospect. Carpooling is not a highly utilized mode, but over
10% of employees at both locations are carpooling sometimes, which would be an easy
population to work with to increase carpooling as primary mode. Unfortunately, the drive alone
rate continues to rise following an all-time low in 2010 (Figure 5-4). This rise can be explained
by a multitude of factors including lower gas prices and more affordable housing outside of
Burlington.
Figure 5-2. Mode Split (2019) for UVM Medical Center Employees by Campus.
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90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Drive Alone

Carpool

Drive Alone

Medical Center Campus
Primary Mode (All)

Carpool

1 South Prospect

Primary Mode (Does Not Shuttle)

Alternative Mode

Figure 5-3. Collective mode split (2019) (including sustainable modes) for UVM Medical Center employees.
3%
4%
7%
8%

Bike
Walk
Carpool

12%
66%

Other
Bus/Shuttle
Drive Alone/Motorcycle

Figure 5-4. Drive Alone rate trend for UVM Medical Center Employees (2001-2019).
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55%
50%
45%
40%
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2010

2015

2020

TDM Strategies

Permits

During peak demand periods, convenient onsite parking assignments are limited to senior staff,
physicians, residents, and those with “business needs” or “medical needs” permits.

Shuttles & Remote Off-Site Lots

UVM Medical Center also uses off-site lots and an effective shuttle system to manage on-site
parking demand. Staff without on-site parking permits are required to park in a satellite lot
served by a shuttle or use an alternate transportation mode. UVM Medical Center provides offsite parking at Fanny Allen (Colchester), 115 Lakeside Avenue (Burlington), and Technology
Park (South Burlington) with regular service direct to the Medical Center Campus . The shuttles
summarized in Table 5-6 result in a combined 254 shuttles that operate 254 days per year that
equal 74,676 shuttle trips per year.
Table 5-7. UVM Medical Center shuttle schedule.

Shuttle Locations

Tech Park/Medical Center
Lakeside/Medical Center
Fanny Allen/Medical
Center
Catamount/Medical Center
Centennial/1 South
Prospect

AM Runs

Midday Runs

PM Runs

Total Runs/Day

21

11

28

60

16

14

14

44

15

0

15

30

21
21

11
11

28
28

60
60

Transit
UVM Medical Center has offered a discount on GMT local (50%), commuter and LINK passes
(25%) since 1995 (Table 5-7). Employees can purchase these passes via a payroll deduction.
Since the early 1980s, GMT buses have served UVM Medical Center well with the Burlington/
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Essex route, and most recently GMT implemented its Next Gen Plan which included direct
service from key originations and destinations in the region. There are 10 GMT transit routes
that stop at the Medical Center Campus.
A 25% discount on ferry tickets for employees who live in New York is also provided by UVM
Medical Center.
Table 5-8. Average number of transit passes sold monthly by UVM Medical Center for selected years (2014 & 2019).

2019

2014

GMT Monthly
Local
Local ADA
LINK Express
LINK Express/Commuter

93
0
3
3

34
9
8
3

GMT 10 Ride Pass
Local
Local ADA
LINK Express
LINK Express/Commuter

36
0
72
34

98
15
74
27

121
23
0

110
28
5

Champlain Ferry
Car & Driver Monthly Pass
Passenger 10 Ride Pass
Motorcycle 10 Ride Pass

Bike Infrastructure & Parking

UVM Medical Center supports bicycle travel by investing in local and regional bicycle networks.
It is recognized as a Bicycle Friendly Employer by the League of American Bicyclists. For
example, UVM Medical Center widened the sidewalk along Colchester Avenue between East
Avenue and Mansfield Avenue to interconnect with UVM bike paths. The sidewalk along
Beaumont Drive is 10 feet wide to function as a shared use path. UVM Medical Center provides
on-site shower facilities and over 100-spaces of bicycle parking (covered and uncovered) for its
cyclists.
A bikeshare hub is located at the ACC Circle, adjacent to transit stop on main campus, and
there is a hub at Waterman Building nearby 1 South Prospect Street.

Carpool Incentive

A carpool parking incentive (on campus parking permit) is available to employees at the Medical
Center Campus, Fanny Allen Campus and 1 South Prospect who have two or more employees
who commute to work together. There are approximately 1,000 UVM Medical Center
employees registered with CATMA as carpoolers.
NOTE: The Supplement provides more detailed data referred to in this report.
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6. Conclusion
This JIPMP demonstrates the Hill institutions’ ability to actively and collaboratively manage the
demand for parking for each of their campuses. All three institutions are well equipped with
various TDM strategies provided through CATMA and individually to mitigate changes in
demand and mode use.
The projects included in the 2020-2025 JIPMP are likely to be over-estimating parking demand
now that policy shifts are occurring as a result of the COVID-19 crisis. All of the institutions will
be implementing firmer telework policies for their employees. UVM and Champlain may see a
decline in students coming to campus in Fall 2020 with potentially more online courses offered.
As employees and students gain the skills to work and learn remotely, the demand for oncampus parking is likely to decrease. At this point, the impact of COVID-19 on parking demand
is unknown, but it will be acknowledged further in the Spring 2021 JIPMP Update.
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Appendix A: Methodology
Lot Counts
In the data collection process of the 2020-2025 JIPMP, CATMA and the institutions defined a lot
count inventory process. In October 2019, the institutions agreed to conduct counts on the same
days and times (Tuesday and Thursday at 10:00 AM and 2:00 PM), to control for regular
variation in day-to-day travel habits. Following a winter meeting of the institutions and CATMA,
these counts were extended for three days (Tuesday, Wednesday, and Thursday) and three
times (10:00 AM, 12:00 PM, 2:00 PM). These adjustments were made as a reflection of peak
time determined by the CATMA survey data. Moving forward, the institutions will each conduct
counts quarterly on these three days and times so that CATMA can have a growing log of
utilization rates. This constant and consistent data collection will strengthen our demand
estimations in future JIPMPs.
There are advantages and drawbacks to using lot counts or survey data to estimate demand.
Though lot counts are an inexpensive method to calculate parking demand, they are also
usually only representative of a limited time frame. This limitation means typical peak demand
may not be captured due to variability (i.e. seasonal mode change, time-off, etc.), and may
underestimate demand. Survey data may overestimate demand because it fails to capture daily
variation seen in lot counts. However, survey data can break down demand by user group,
understand different mode trends, and can easily forecast future demand patterns. For more
information about the advantages and drawbacks of lot counts and survey data for estimating
demand, please see Appendix B which was provided by Jonathan Dowds with UVM’s
Transportation Research Center.

Survey Administration
The 2019 CATMA Student Transportation Survey was launched on October 28, 2019. The 2019
CATMA Employee Transportation Survey was launched on October 29 and October 30, 2019.
Direct solicitation emails were sent to employees and students. Table A-1 describes the
solicitation process in more detail.
Table A-1. Overview of CATMA’s 2019 Transportation Survey solicitation and responses.

Launch
Date

Student Survey
Champlain
UVM
Employee Survey
Champlain
UVM
UVM Medical
Center

Population
Total

Solicitation
Total

Total
Responses

Margin
of Error

10/28/2019
10/28/2019

2087
13850

2059
13960

515
2892

4%
2%

10/29/2019
10/30/2019

880
4205

705
4289

190
1299

6%
2%

10/29/2019

4670

8631

2678

1%

Survey Weighting
With guidance from UVM’s Transportation Research Center, the results of CATMA’s 2019
surveys were weighted using population parameters provided by the institutions. Survey
weighting is intended to weight survey responses in a way that is reflective of the actual
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population. This process corrects for segments in population who are either under or
overrepresented by those who answered the survey.

Demand Calculation
The demand estimation calculation used in the 2020-2025 JIPMP is very different from that
used in previous JIPMPs. This modified calculation was provided by UVM’s Transportation
Research Center. Rather than finding the peak time on campus for all users and the demand for
parking of all users, this modified calculation relies on the peak time on campus for auto-users.
This adjustment is reflected by the peak parking demand percent listed in each demand
calculation (see Table A-2). By making this slight distinction, some overestimation of demand is
reduced as well as a reduction in the margin of error.
Peak parking demand percent is calculated by first finding the time the most auto users are on
each campus. For employees and off-campus students, auto users are either those who drive
alone and half of those carpool as their main mode. For on-campus students, auto users are all
individuals who own a car. Then, a proportion is created for each user group (employees, oncampus students, and off-campus students) by taking the number of auto users on campus at
peak time and dividing it by the total number of individuals in that user group in the survey. That
percentage (which is the peak parking demand percentage) is multiplied by the total number of
users in that group given by the institution which results in demand (see Figure A-1 for
formulas).
Table A-2. Summary of peak parking demand on each campus as identified by the 2019 CATMA Employee and
Student Transportation Surveys.

Champlain College
UVM
UVM Medical Center

Wednesday
Tuesday
Monday

11:30 - 1:30 PM
11:30 - 1:30 PM
12:00 -1:00 PM

Figure A-1. Top: Formula for calculating peak parking demand percent for employees and off-campus students.
Bottom: Formula for calculating peak parking demand percent for on-campus students.

Peak Parking Demand % =

Drive Alone at Peak
Time

Peak Parking Demand % =

+
All Users

1/2(Carpool at Peak
Time)

Own Vehicle
All Users

Margin of Error
The margin of error is the range within which a true value may be found given a certain
confidence interval. All margins of error reported in the 2020-2025 JIPMP are within a 95%
confidence interval. The margins of error were calculated using the Complex Samples modules
in SPSS and were found for the peak parking demand percent for each user group. For each of
the institution, the composite margin of error was found by summing the squares of each user
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group’s margin of error and taking the square of root of the sum. Knowing the margin of error is
useful, because within a 95% confidence interval, we can know the total parking demand for any
institution is above or below a certain percentage of the estimated demand given.
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Appendix B: Parking Demand Estimation Overview
Jonathan Dowds
6/1/2020

Parking Demand Overview
Parking demand is a measure of the number of parking spaces required to serve all vehicle trips
ending at a given destination over a given period of time, typically measured in space-hours.
The parking demand associated with a specific destination depends on a variety of factors,
including the number of people traveling to that destination at a given point in time, the modes of
travel that are available for travel to that destination, parking prices and other variables that
influence the relative attractiveness of available modes. Mode choices are influenced by travel
time, cost, reliability, and parking availability among other factors. Thus, parking demand is not
static and can increase or decrease with changing circumstances. Deliberate Transportation
Demand Management (TDM) policies, utilizing incentives, education and other strategies to
alter travel behavior, are one method for reducing parking demand.
Current parking demand can be estimated using parking lot counts or user surveys that collect
mode share data. 6 The Metropolitan Area Planning Council, the regional planning agency
serving the Boston Metropolitan area, provides a toolkit for member cities to conduct countbased parking studies for the purpose of determining parking utilization rates and whether
demand exceeds supply (MAPC 2019). Both parking counts and user surveys can be used to
calculate a per-user parking demand ratio – the ratio of the number of parking spaces used to
the total number of users of a destination. Using parking counts to estimate demand becomes
less accurate as parking utilization approaches the effective parking capacity. Depending on
how the data are collected, the parking demand ratio may be further broken out but sub-groups
such as faculty, staff, and students. Future demand can be forecasted by applying these
demand ratios to a projection of the future user base (potentially with adjustments for planned
changes that are expected to impact the demand rate such as new transit or bike options). For
planning purposes, parking demand has frequently been estimated using parking generation
factors from the Institute of Transportation Engineers (ITE) and Urban Land Institute (ULI) but
these figures have been criticized for their lack of geographic specificity and tendency to overestimate parking needs (Litman 2016; Kimberly-Horn 2016). Other methods for forecasting
parking demand include the use of land use or gravity models.

Parking Demand Concepts and Terminology

Capacity/Supply: The capacity, or supply, of parking is equal to the number of parking spaces
within a lot or study area.
Effective capacity: A parking lot’s effective capacity is the number of vehicles can practically
be expected to park at that lot. It is lower than the raw number of spaces in a lot to account for
spaces that are blocked by other vehicles or obstacles and for users’ finite willingness to search
for a free parking space. Estimates for “effective capacity” vary but several sources consider 8590% to be the highest practical utilization rate (MAPC 2019; UVA 2019).
Note that the terms “parking counts” and “parking surveys” are often used interchangeably to refer to a
tally of the number of vehicles parked within a specific study area. To avoid confusion with respect to the
CATMA Student and Employee Transportation Surveys, this memo will refer to counts of parked vehicles
as “parking counts” or “lot counts” and reserve the word “survey” for user surveys similar to the 2019
CATMA student and employee survey efforts.

6
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Latent parking demand: Latent parking demand refers to the additional number of parking
spaces that would be utilized if the price were lower or if more parking capacity was available.
Waitlists for permits and on-street parking or illegal parking in nearby neighborhoods are two
indicators of latent demand. Latent demand can be reduced by TDM measures that increase the
attractiveness of modes that do not require parking.
Parking demand ratio: The parking demand ratio is equal to the proportion of users of a
destination that utilize parking. It can be used to forecast future parking demand in conjunction
with estimates of the number of users that will be travel to a destination.
Parking utilization/occupancy rate: The parking utilization rate is the percentage of parking
spaces that are being used at a particular time.

State of Practice for Institutional Parking Plans in Higher Education
There is no single standard for parking demand estimation used by institutions of higher
education. For university parking plans, lot counts appear to be the most common method for
estimating current parking utilization but user survey are also used for this purpose. Examples
of different approaches to developing institutional parking plans are described below.
The University of Virginia (UVA) completed a parking master plan in July of 2019 that utilizes a
similar set of methodologies to the JIPMP (UVA 2019). The UVA parking plan covers the UVA
student body, faculty and staff and UVA Health. Primary modes share usage for faculty and staff
were collected with a survey conducted by the UVA Center for Survey Research and were used
to calculated parking demand ratios for these user groups. Student parking demand ratios were
calculated based on vehicle counts. These parking demand ratios were applied to population
projections developed by the University based on historical trends and other factors. For
additional context, parking occupancy rates for individual lots and across the UVA campus are
also reported. The plan includes 18 strategies for addressing expected parking shortfalls.
Salem State University (SSU) also completed a campus parking study in 2018 (Salem State
University 2018). This study used lots counts as the basis for estimating current and future
parking demand. It complemented these data with an online survey for the SSU community and
surrounding neighborhoods to collect mode choice data as well as feedback on parking problem
areas. Parking counts were conducted for two day in September of 2017 and included a count
of the type of permit displayed by each vehicle. Parking counts were also conducted on a
section of adjacent roadway, with all vehicles parked on-street assumed to be associated with
SSU. Future parking demand was forecasted by applying a 2% annual growth rate (the
projected rate of growth in enrollment) to the peak demand seen in the lot counts.
The University of Rhode Island’s (URI) “Transportation and Parking Master Plan” for its
Kingston Campus, completed in 2018 (VHB 2018), and Michigan Tech’s “Campus
Transportation & Parking Plan,” completed in 2011 (Carl Walker, Inc. 2011), are additional
examples of parking plans created primarily using lot count data but neither includes a strong
demand forecast element. In addition to on-campus lots, 159 on-street parking spaces in the
immediate vicinity of campus are included in the parking inventory and parking counts in the
Michigan Tech study.
Colorado State University and North Carolina State University both utilized a parking gravity
model, Park+, developed by the consulting firm Kimberly-Horn (Kimberly-Horn 2014; 2017).
Park+ uses parking occupancy data collected via lot counts to calibrate a model that estimates
the parking demand associated with each building on campus.

43

Advantages and Drawbacks of Lot Counts
Lot counts are a relatively straightforward and inexpensive method for collecting data about
parking demand. Counts are suitable for the direct calculation of the average parking demand
ratio across all users when the utilization is below effective capacity. When lots are limited to a
single user group or when permit type information is also collected, demand ratios may be
calculated separately for different user sub-groups. It is likely that the comparatively low cost of
collecting this data contributes to its widespread use in parking planning.
There are a number of drawbacks to using lot counts as the sole sources of parking demand
data, however. Lot counts tend to be collected over a limited time frame (one to two days in the
examples above). Because of daily, weekly, and seasonal variability in travel behavior, the peak
demand recorded in one or two days of observations may not be representative of typical peak
demand. Seasonal impacts are likely to be particularly important in Vermont with users whose
primary commute mode is a SOV are more likely to opt to use secondary modes such as
walking and biking when the weather is favorable. Additionally, lot counts have a limited
capacity to accurately capture circumstances where demand approaches or exceeds supply.
Vehicle queuing, snow buildup, poorly parked vehicles, and vehicles parked illegally reduce the
amount of parking capacity that is available at a given time, creating a reduced effective parking
capacity. Therefore, parking counts that result in a utilization of 85-95% may indicate that supply
is insufficient and latent demand exists. Counts that do not account for parking on surrounding
streets or users who chose not to park due to capacity issues will fail to fully capture the entire
demand for parking.
This combination of factors suggests that short duration lot counts will tend to under-estimate
parking demand. Over time, continuing lot counting programs, such as the one implemented by
the Hill Institutions, are less likely to suffer from these short-comings than one-off lot counts and
will more accurately reflect parking demand.
Finally, lot counts also fail to provide information about mode splits, latent parking demand, and
users perceptions of their transportation options. While this information may not be essential to
estimate current parking demand, it is very valuable for understanding and managing future
parking demand.

Advantages and Drawbacks of User Surveys
As with parking lot counts, user surveys offer both advantages and drawbacks for estimating
current and future parking demand. Advantages to user surveys include improved ability to
differentiate between the parking demand for different user groups and to capture on-street
parking as well as to collect information on user satisfaction and latent parking demand.
For calculating current total parking demand, surveys are especially valuable because they can
easily and comprehensively be used to estimate the parking demand that is being met using
parking spaces outside of the count area. While lot counts are highly effective at capturing the
total demand for parking at isolated lots and lots that are far below capacity, they are less
effective when the area of study is embedded within an environment that includes other parking
options, such as on-street parking or parking lots for unaffiliated entities. In these
circumstances, especially when parking utilization is high, parking prices are high, or the
effective capacity is reduced by something like snow buildup, lot counts will miss users who opt
to park on nearby streets rather than within institutionally provided parking areas or who choose
not to park at all due to the capacity issues. While it is possible to conduct parking counts on
nearby streets, in a setting like Burlington it would difficult to determine with certainty what
vehicles are affiliated with one of the Hill institutions. By contrast, a user survey such as that
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conducted by CATMA can ask directly about parking at locations other than institutionally
provided parking lots, enabling a direct estimation of the entire parking demand.
Surveys also offer advantages for forecasting future parking demand because demand can be
tracked by user group with greater specificity that can be achieved with most lot counts. Within
the university context, for example, the percentage of users that require parking is likely to vary
among faculty, staff and students. When parking lots are not restricted to a single user group, a
simple lot count will only produce a single, overall estimate of the percentage of users that
require parking but will not capture difference in parking demand between different user groups.
If these different user groups are projected to increase at different rates, using this overall
parking demand ratio to estimate future parking demand will be less accurate than applying
user-group specific parking demand ratios.
Conversely, because the CATMA Survey asks respondents about their typical travel/parking
behavior, it does not fully capture the day-to-day variations in behavior that impact total parking
demand. 7 For example, on any specific day, some employees/student will be sick or traveling
and will not be on campus or need parking. Users whose primary mode is driving alone will
sometime use other modes (decreasing the need for parking) and users whose primary mode is
not driving will sometimes drive (increasing the need for parking). The net effect is that this
survey method may overstate parking demand.
Finally, survey offer the advantage of providing information about user satisfaction and latent
parking demand as well as the modes share data used to collect parking demand. While this
information may not be essential to estimate current parking demand, it is very valuable for
understanding and managing future parking demand.

Conclusions
Both parking counts and survey data have advantages and disadvantages for estimating
parking demand and the is a degree of uncertainty associated with each. Under these
circumstances, it is highly desirable to be able to present parking demand estimates using both
methodologies. Demand estimated by the user survey captures parking usage that is met in the
surrounding neighborhoods and does not reduce demand to account for share users who are
not on campus due illness, vacation or other occasional telecommuting. Consequently, it will
provide an estimate of the highest, annual peak parking demand. Overtime, on-going lot counts
will provide an increasingly accurate representation of peaking parking utilization but will not
capture parking in the surrounding neighborhoods so will provide a lower bound estimate of
parking demand.
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