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Executive Summary

Introduction

Traffic congestion is considered to be one of the major issues impacting Provo City. As traffic
congestion and traffic problems continue to grow, the need for the City to address and resolve
these traffic issues has increased. Residents, City officials, and City staff want to protect the
quality of life in Provo. The primary purpose of this transportation master plan is to develop a
strategy to address Provo's existing and future transportation needs. Four key elements of the
transportation master plan are discussed below.

The first key element of this plan is the identification of livable street standards. These
standards recognize that although streets can physically accommodate relatively high traffic
volumes that environmental and quality of life factors such as ambiance, noise, and safety can
be negatively impacted by traffic volumes that are significantly below the physical capacity of a
road, particularly on local residential streets. It is important to note, however, that artificially
setting maximum allowable traffic volumes too low will require excessive traffic improvement
costs and have a negative economic impact on the City.

Just over 60 percent of the residential units in Provo are renter occupied, not owner occupied.
Further, with large families and a high number of cars per residential unit the amount of traffic
generated by each residential unit is higher than the national averages. Therefore, the second
key component of this plan is the development of specific trip generation rates that should be
used in Provo for future traffic and transportation planning work.

Third, a transportation capital improvement plan has been identified, and prioritized to meet
Provo's transportation needs. The plan recommends improvements needed today through the
year 2020 to maintain traffic levels at or below the community acceptable capacity threshold.
Costs for identified transportation improvements are identified and potential funding programs
outlined. The City's existing street design and access management standards were also
reviewed and refined to enhance the efficiency of the transportation network.

The fourth key component of the transportation master plan is the development of
Transportation Demand Management (TDM) and Traffic Calming strategies that can help
preserve and enhance the quality of life in Provo. It is no longer possible for the City to simply
build more roads to accommodate the growing traffic demand, so alternative transportation
solutions are required. Further, Traffic Calming measures are a critical tool, required to keep
traffic levels at or below the identified community acceptable threshold on local streets.

Background

Provo City's population has historically grown at a rate of about 3 percent per year, and the
annual growth through the 1990's was 3%. However, automobile traffic has increased four
times faster than the population, resulting in significant impacts to the transportation system.
Currently Prove City has 112,800 residents. The Transportation Master Plan assumes the
City's population will increase to approximately 150,000. .Based on the City’s current General
Plan future development would increase the number of residential dwelting units from 27,750 to
40,525, and increase the amount of commercial development from 23,300,000 square feet to
27,534,000 square feet.

Provo City Transportation Master Plan 1



Provo is Utah County's oldest city, and provides employment, retail, recreational and cultural
opportunities for many neighboring communities. One third of the county's population and
housing units are located in Provo City, along with 45 percent of the jobs. Consequently,
Provo's transportation system not only serves City residents, but residents of surrounding
communities as well. The City is bordered on the north by the City of Orem, on the east by the
Wasatch Mountain Range and U.S. Forest Service, on the south by Springville City, and on the
west by Utah Lake. The largest traffic generator in the City is Brigham Young University (BYU).
BYU has an enrollment of approximately 33,000 students, plus 5,700 non-student employees.

Components of the Transportation Master Plan
The following sections are included in the transportation master plan.

Executive Summary/introduction

Policy Statements

Existing Physical Roadway Capacities and Proposed Livable Street Standards
Provo City Trip Generation Rates

Existing Traffic Conditions

Future Conditions and Improvement Program

Funding Plan

Transportation Demand Management (TDM)

Street Design and Access Management

Traffic Calming

CLINOURAWLN=

—

The policy statements outfine transportation goals and objectives that should be used as the
City evaluates new development proposals and plans future transportation improvements. The
livable street standards and Provo specific residential trip generation rates developed as part of
this study were input into the City’s traffic modet, which was used to evaluate the ability of the
transportation system to satisfy the anticipated transportation demand. Ten future traffic
scenarios were evaluated in the development of the master plan in order to assess the impact
of transportation demand management (TDM), modifications to BYU student traffic, transit
improvements, and land use modifications, along with future roadway improvements.

The transportation master plan is a general planning document and therefore has evaluated
general roadway capacity needs in the City. The plan has not evaluated specific peak hour
intersection conditions, which significantly impact the overall operation of the transportation
system. Therefore, as new development is proposed key intersections near the project need to
be evaluated during the peak periods to determine the ability of the roadway system to carry the
anticipated traffic and to identify necessary intersection improvements.

Future transportation improvements have been identified and cost estimates were developed
for these improvements. A potential funding plan for the proposed improvements is outlined in
section 7. The final three sections of the report discuss ways the City can use TDM, access
management, and traffic calming measures to preserve the roadway capacity, improve safety,
and protect residential neighborhoods from excessive traffic.

Provo City Transportation Master Plan 2



Study Results

Livable Street Standards

The transportation master plan identifies the capacity of the various types of roads in the City.
Additionally, specific livable street standards for Provo City have been developed. Although a
two lane local street could carry 10,000 cars a day, residents do not want that much traffic on
their residential street. Therefore, livable street standards were developed that consider factors
such as noise, safety, and the ability of residents to get in and out of their driveways. The
Citizens Advisory Committee (CAC) provided valuable input and strongly support the livable
street standards that were developed. To maintain the safety and livability of Provo's streets
we recommend that the following livable street standards be adopted.

° The maximum desired traffic volume on a local residential street in a singte family
neighborhood is 1,800 vehicles per day.

° The average daily traffic volumes should not exceed 4,200 vehicles per day for local
streets in muiti-family residential or commercial areas.

° Traffic volumes on coliector and arterial streets in Provo should not exceed 90 percent
of the maximum physical capacity of the street.

Provo Trip Generation Rates

Based on traffic counts at 13 neighborhoods throughout the City completed in 1996 and 1998,
Prova specific trip generation rates were developed for single family homes. Homes in Provo
larger than 3,000 square feet generate more than twice as much daily traffic compared to
national averages {22.26 trips/day in Provo compared to the national average of 9.57 trips/day
for each home). Homes in Provo smaller than 3,000 square feet had an average daily trip
generation rate of 15.21 that is more than 50% higher than the national averages. The study
also found that multi-family residential development in Provo generates significantly more traffic
than the national average, and the traffic generation characteristics vary significantly depending
on the number of tenants per unit. The office and retail trip generation rates in Provo were
found to be very similar to the widely used national rates for these land uses.

Existing Traffic Conditions

The traffic analysis indicates that existing traffic demands can be accommodated with the
existing transportation system and are generally below the livable street standards identified in
the master plan. However, the following streets currently exceed the livable street standards:
3700 North, 2230 North, Stadium Avenue, 820 North, 900/920 South, University Avenue,
Columbia Lane, 550 West, 900 West, Navajo Lane, Bannock Drive, and Birch Lane. University
Avenue is a state route and UDOT would complete improvements on all state facilities.

Figure 1 illustrates existing traffic conditions. Roadways that have existing traffic volumes that
are more than 10% below the livable street standards are shown in green. Streets with
volumes below the recommended standards, but within 10% of the standard are shown in
yellow. The roadways in Figure 1 that are shown in red are the locations where the existing
traffic volumes exceed the recommended livable street standards.

Provo City Transportation Master Plan 3
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Traffic Mitigation Strategies

To accommodate full development of the City’s General Plan, a combination of transportation
demand management strategies, land use modifications, and significant roadway improvements
will be required. At a joint City Council/Planning Commission meeting in August 1999, those in
attendance were asked toc complete a brief survey that identified how much they would support
ten different strategies to address the need for future transportation improvements. Tabie 1
summarizes the results of the survey. The respondents identified their support for each
strategy by giving a score for each strategy on a scale of 1 to 10 (with 1 representing no
support and 10 representing strong support).

Table 1
Traffic Mitigation Strategies Support Survey
| ] Average l Average f Average l Average
Total | Council ! Planning | Admin- | Citizen
Traffic Mitigation Strategies Average | Members Com. istration | Com.
_Use traffic impact fees to fund 8.47 8.4 8.6 85 8.6
improvement '
Adqpt an adequate facilities 823 8.6 76 75 8.2
ordinance
Cevelop transit friendly cormriders [ 80 | 39 7.5 3.0 3.4
Develo;_) & improve bike and 6.88 76 16 6.5 8.0
pedestrian paths
Reduce fand use densities 6.35 7.3 7.6 2.5 5.8
Slow down development 6.10 7.0 5.6 6.0 5.2
Use parking pricing to encourage 5 75 55 53 70 6.0
other modes of transportation ' ‘ ' ’ ’
Reciassify spme.streets toa 465 41 6.0 55 492
higher classification
Build wider streets 4.05 3.7 46 515 4.2
Accept higher congestion 4.00 g2 4.6 6.5 3.6

Provo City Transportation Master Plan 5



The traffic mitigation strategies presented in Table 1 are listed based on the level of support
indicated in the survey, with the strategy with the strongest support listed first and the strategy
with the least support fisted last. As shown in Table 1, the use of traffic impact fees and the
adoption of an adequate facilities ordinance were the ‘wo tools with the strongest support, and
the two tools with the least support were building bigger streets, and accepting higher
congestion.

Future Conditions

Full development of Provo's General Plan without any new transportation improvements or
implementation of demand management strategies is expected to result in 45% of the vehicle
miles of travel in the City exceeding the recommended livable street standards. Future traffic
conditions without any new improvements are presented graphically in Figure 2.

Traffic improvement measures such as TDM, BYU parking restrictions and shuttle service, and
the promotion of transit are important to reduce future congested traffic conditions, but do not
replace the need for the roadway capacity improvements. Based on the City’s traffic model. ail
of the non-roadway improvement projects, demand management strategies and increasing the
use of alternative transportation modes (carpool, vanpool, bus, along with walking and bicycle
trips), are expected to result in a 6% decrease in the number of vehicle miles of travel that will
exceed the livable street standards. In comparison, the rcadway improvements are expected to
decrease the number of vehicle miles of travel projected to exceed the livabie street standards
by 27%.

Even with the combination of demand and system management strategies and future roadway
improvements, 12% of the vehicle miles of ‘ravel are expected to exceed 'he ‘ivable street
standards. The percentage of the vehicle miles of travel that exceed the recommended street
standards could be reduced an additional 3% by reducing future development by 20%. Traffic
conditions with build out of the City's General Plan and all the improvement strategies identified
in this report (these strategies include roadway improvements, demand management, and a
20% reduction in new development) are shown in the traffic model plot presented in Figure 3.

The traffic model shows the importance of providing adequate capacity on the major roadways
(arterials) in the City. As these major roadways become congested traffic diverts to parallel
neighborhood streets. Small increases in the capacity on major roadways significantly
decrease overall congestion levels throughout the City. Potential arterial street improvements
include operational improvements (traffic signal timing optimization), capacity enhancement
projects (addition of lanes at critical intersections), and management techniques to reduce
conflicts along the roadway (remove on street parking, restrict turning movements, improve
access management, etc.). These types of improvements generally are much less expensive
than building new roads or widening existing roads.

Provo City Transportation Master Plan B
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Proposed Roadway Improvements

Required roadway improvements have been identified and evaluated using the City's traffic
model. These improvements will be required over the next 20 years. Figure 4 identifies the
proposed roadway improvements. The improvements have been divided into projects that
would be funded by the State, the City and by developers. A ‘otal of 21 needed City funded
transportation projects are presented in Table 2, with a total estimated cost of $44.2 million.
However, the citywide traffic signal upgrade (project #4) will be funded primarily with
Congestion Mitigation/Air Quality (CMAQ) funds, leaving $41.9 to be funded by the City. The
projects have been prioritized, and the description and preliminary cost estimate for each
improvement is aiso presented in the table.

Three projects on 1320 South, 3110 West (Lakeshare Drive), and Seven Peaks to 1450 East
are needed improvements that are expected to primarity be completed as development occurs
along these roads. Table 3 presents the developer funded improvement projects that are
expected to cost approximately $6.6 million to complete.

A number of new roads will also be required to serve the airport area and these projects are
presented in Table 4. The airport collector system projects are expected to cost $29.1 million,
and some of these improvements will be constructed by developers as development occurs. As
shown in Table 4, a number of these new roads need to be added to the City’s Street Master
Plan. Additionally, right-of-way will need to be purchased for these projects and environmental
issues will have to be addressed. The City’s existing and proposed Street Master Plan are
presented later in this document.

Table 5 presents the long range transportation improvements on state roads in Prove. The
most expensive state transportation project in the City is expected to be the reconstruction of
the Center Street/I-15 Interchange with a preliminary cost estimate of approximately $47
million. The nine state funded projects presented in Table 5 are expected to cost a total of
$147 .4 million. All of the long range transportation improvements identified in Tables 2 through
5 are expected to cost approximately $223.2 million.

Funding Program

The magnitude of the transportation improvements identified in this report can not be funded by
the limited state and local transportation funds that are currently available. An annual funding
shortfall of approximately $595,000 is anticipated to complete the identified long range City
funded transportation projects. Therefore, altemative funding sources such as traffic impact
fees should be pursued. Currently, a2 number of cities in Utah assess traffic impact fees. These
fees range from $100 to $1,000 per residential dwelling unit. The order of magnitude of Provo's
traffic impact fee would need to be approximately $500 per residential dweiling unit to complete
the unfunded City long range transportation projects.

Provo City Transportation Master Plan 9
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2. Policy
Statements



Transportation Master Plan Policy Statements

This section outlines the policy statements that will be used by Provo City to direct
transportation related decisions in the future.

Physical Roadway Capacity and Livable Street Standards

Factors that impact the ability of a road to carry traffic have been evaluated and quantified, and
the maximum physical capacity of roadways in Provo City have been identified. Since the
maximum physical capacities are higher than is needed or desired on residential streets,
maximum desired roadway volume standards have been established for livable street
conditions in Provo. The livable street standards were developed with significant input form the
Citizens Advisory Committee(CAC) and have been compared to similar volume ranges
identified by other research. To protect residential neighborhoods and provide mobility the City
will strive to increase the efficiency and utilization of the collector, arterial street system.
Capacity enhancement measures such as lane additions, signal improvements and access
contro! will be considered to increase capacity and improve safety.

Livable Street Standards Policy Statements

1. Provo City will support measures to increase the efficiency and utilization of the existing
and future arterial and collector roadway system.

2. Traffic volumes on collector and arterial roadways in Provo shall not exceed 90 percent
of the maximum physical capacity of the roadway. Refer to table 8 for detailed volumes
of various road classifications. Two-lane residential collector roads that fall within R-1,
R-2, and R-3 zoning designations shall not be changed to higher lane configurations
without council approval.

3. To maintain the safety and livability of Provo's residential streets, a threshold of
maximum acceptable traffic volumes is hereby adopted. The maximum desired traffic
volume on a local residential street in a single family neighborhood is 1,800 vehicles per
day. Further more, means of controlling or reducing traffic shall be considered when
traffic volumes on these iocal streets reach 1,400 vehicles per day.” The above
residential threshold values shall apply to streets within R-1, R-2, and R-3 zoned
classification areas. However, recognizing that some lower density areas do not have
an adequate spacing of collectors, achievement of this standard may be difficult.

4, The average daily traffic volumes should not exceed 4,200 vehicles per day for local
streets in multi family residential or commercial areas of Provo. The 4,200 vehicle per
day threshold shall apply to R-4, R-5, RM, PO, PF, SC-1, SC-2, SC-3, CBD, CG, CH,
CM, CA, MP, M-1, M-2, and PIC zones. However, recognizing that some areas do not
have an adequate spacing of collectors, achievement of this standard may be difficuit.

5. In the event that one of the above standards is exceeded by a proposed project, an
improvement or mitigation plan should be developed to meet the standard. The
Municipal Council may elect to require one of the following methods of mitigation:
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a. The council may elect to increase the number of lanes on an over capacity road
to allow for additional capacity along the alignment. The increase in the number
of lanes will likely require a Capital Improvement Project or elimination of on
street parking to widen the road and may delay any development projects untit
the capacity is available.

b. The Municipal Council may choose to restrict development that contributes to an
overloaded road by denying or delaying additional rezoning or development
proposals.

C. The Municipal Council may elect to increase the percentage of open space or

reduced density until volumes are attenuated under the designated threshold
requirement.

d. The Municipal Council may accept proffered improvements along the corridor
that will mitigate contributing traffic generation along the over-threshold road
segments.

e. The Municipal Council may allow development to continue and accept

congestion over allowable limits if they deem the project to be in the best
economic development interest of the City.

f. The Municipal Council may elect to focus the Capitat Improvement Program in a

specific areas to upgrade these facilities where growth is occurring, or where
growth is wanted.
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Provo City Trip Generation Rates

Provo City staff and officials have been concerned that the national trip generation rates do not
properly reflect trip generation rates in Provo. Provo is a unique community. Just over 60
percent of the residential units in Provo are renter occupied, not owner occupied. Further, with
large families and a high number of cars per residential unit the amount of traffic generated by
each residential unit is higher than the national averages presented in the Institute of
Transportation Engineers (ITE) Trip Generation Manual. This study identifies Provo specific trip
generation rates for single family detached homes. These rates will continue to be monitored
and updated in the future as required. Multi-family residential uses vary significantly depending
on the type of development and number of tenants and vehicles per unit; therefore, trip
generation studies should be completed at comparable land use sites in Provo.

Office and retail sites in Provo that were studied had trip generation rates similar to the
published national averages. Therefore, it is recommended that ITE trip generation rates be
used for office and retail uses in the City. The data obtained from this study will be useful in
developing realistic traffic projections and properly evaluating potential traffic impacts
associated with proposed developments in Provo City. With these projections, streets and
intersections can be properly designed to accommodate future traffic volumes and appropriate
traffic mitigation measures can be identified for new developments.

Provo City Trip Generation Rates Policy Statements

1. The trip generation rates developed for the Provo Transportation Master Plan shall be
used to develop all future traffic forecasts for single family residential projects in Provo
City. The single family detached home trip generation rates are shown in Table 6.

2. For any traffic studies done in Provo City for multi-unit residential projects, trip
generation studies should be done at comparable land use sites. The site selection and
the method used to conduct the trip generation study should be approved in advance by
Provo City.

3. For any traffic studies done in Provo City for non-residential land uses the most recent
version of the ITE Trip Generation Manual should be utilized.

4 For unique land uses or land use combinations not specifically identified in the ITE Trip
Generation Manual, trip generation studies should be done at comparable land use
sites. The site selection and the method used to conduct the trip generation study
should be approved in advance by Provo City.

TABLE 6
Recommended Single Family Detached Housing Trip Generation Rates
{Trip Ends per Dwelling Unit)

__HomeSize |
3,000 SF more than
Description or less 3,000 SF
Average Daily Rate (SO%;entering. 50% exiling) 15 21 _ 22.26
Average AM Peak Hour Rate (2_5_‘:/9_entering. 75°/9_ex1ti@)_ | 070 138
Average PM Peak Hour Rate (64% entering, 36% exiting) 1.25 1.89
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Funding

The purpose of these policies are to identify sources from which to obtain the funding
necessary to construct the projects and carry out the programs put forth in the Provo City
Transportation Master Plan. These policies address:

« regional funding sources;
« non-traditional funding sources; and
» a citywide traffic impact fee for new development.

Transportation Demand Management Policy Statements

1. The City should aggressively seek funds from regional sources to pay for significant
transportation system upgrades.

2. Provo City should seek funds from non-traditional sources.

3. The City should pursue the adoption of a traffic impact fee for new development that
would fund the required transportation improvements that can not be funded using other
revenue sources.

Transportation Demand Management Strategies

Transportation Demand Management {TDM) programs are desighed to maximize the people
moving capability of the transportation system by increasing the number of people per vehicle,
or by influencing the time or need to travel. TDM encompasses both alternatives to driving
alone (such as walking, bicycling, car-pool, van-pool, transit and telecommuting) and strategies
that encourage the use of these other modes. The primary purpose of TDM is to reduce the
number of vehicles using the road system during the peak periods, while providing a wide
variety of mobility options to those who wish to travel.

Transportation Demand Management Policy Statements

1. Provo City will encourage TDM measures, such as a student shuttle system, van and
car pools, alternative work hours, transit service improvements, and the construction of
pedestrian/bicycle facilities and amenities.

2. The City will require all new developments to evaluate for implementation TDM
measures, and will consider reducing the parking requirements and/or trip generation
rates for those developments that document they will maintain a successful TDM
program.

3. If livable street standards are exceeded on more then 20 percent of the City streets, a

city-wide trip reduction ordinance which requires TDM plans with specific goals should
be established.
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Access Management

The proliferation of driveways is a major contributor to roadway accidents and can significantly
reduce the roadway capacity. The main goal of access management is to reduce conflicts
along roadways in order to improve traffic safety and the ability of the road to carry traffic.

Access Management Policy Statements

1.

Access on an arterial street should NOT be permitted when another reasonable access
to the street system can be provided.

Where access is provided on either an arterial or coltector street, no direct access
should be located within the functional area of an intersection (the area where future
traffic is expected to stack back from the intersection).

Spacing of driveways on arterial and collector streets should conform to the driveway
spacing standards presented in Table 38 in the Transportation Master Plan to the
greatesl extent possible.

As new development or redevelopment occurs along arterial and collector streets the
consolidation of driveways should be required.

All new development proposals should be carefully reviewed to ensure that project
access and on-site circulation is provided to minimize adverse impacts {o the adjacent
street system.

Raised medians may be used on arterial and collector streets where a traffic
engineering study indicates that a median would be beneficial to control access,
maintain street capacity and improve traffic flow.

Strive to space all new traffic signals uniformly and do not install a new traffic signal if it
would significantly impact traffic progression along an arterial or collector street.
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Traffic Calming

Traffic calming strategies encompass the three E's of traffic engineering: Education,
Enforcement and Engineering, to create streets which accommodate all modes of travel in a
balanced manner. Traditional traffic engineering approaches to street design have focused on
providing streets which are primarily designed to carry automobiles. Today, transportation
planners and engineers are following a worldwide trend which began in the 1960's in Europe,
where streets are designed to equally accommodate bicycling, walking, and transit travel, as
well as automobile driving. Traffic calmed streets are seen as more “livable” places--where
people can stroll, meet, children can play, etc., and there is less traffic noise and emissions.

Traffic calming strategies focus on three primary objectives: 1) reduce automobile speeds; 2)
reduce automobile volumes, particularly on residential streets; and 3) reduce cut-through
commuter traffic in residential neighborhoods. Of these objectives, reduction in traffic speeds
is the primary method for creating a greater balance among all roadway users--bicyclists,
pedestrians, and drivers.

Traffic Calming Policy Statements

1. The goal of the City's traffic calming program is to assist in efforts to improve the quality
of life in residential neighborhoods by decreasing excessive traffic speeds and cut
through traffic in residential neighborhoods.

2. The City will establish procedures for evaluating and ranking candidate traffic calming
measures as outlined in the “Traffic Calming Toolbox” developed as part of the
Transportation Master Plan.

3. The City will encourage traffic calming measures (butb outs, roundabouts, etc.) in new
subdivisions and new developments.
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3. Street
Standards



