Following the adoption of the Broadway Boulevard: Euclid to Country Club Baseline Alignment Concept the
Project Team has been moving forward with further development of the design, developing refined design
criteria, and writing this Design Concept Report. Chapter 7 focuses on design refinement descriptions and
illustrations, while Chapter 8 defines the design criteria for the preparation of final design and construction
of the improvements.

The street will be designed to minimize acquisition of right-of-way and impacts to property. This will be
accomplished by narrowing the street cross section to the extent that is practical, and by shifting the
alignment to one side or the other to avoid impacting property on both sides at any particular location. This
approach will result in a curving alignment over much of the project, similar to the earlier design concepts
that have been developed during the planning stage of the project.
The new street will consist of six 11-foot mixed-flow travel lanes (three in each direction), two 6-foot bicycle
lanes, and a median that is nominally 6-feet wide. The median will be widened as necessary to shelter left
turn bays. Where provided, left turn lanes will be 10 feet wide and the median adjacent to them will be 6feet wide to shelter pedestrians in wheel chairs. Due to the frequency of left turn bays and geometric
constraints on the alignment, the actual median will be wider than the 6-foot nominal width for much of the
project length.

This discussion of the streetside addresses the first issue: determining an appropriate streetside width to
generally apply to Broadway. The streetside area will accommodate pedestrians, roadside appurtenances
such as signs and street lights, and utilities. It is where elevation differential between the curb and the edge
of the new Broadway right of way will be dealt with. It will also provide area needed to construct and
maintain the facilities.
The streetside width determined here is for the purpose of establishing the street alignment. It can, where
right-of-way allows, be widened to improve pedestrian and bicycle facilities, provide for water harvesting,
and so forth. It can also be narrowed to avoid directly impacting a particular building or a potential full
acquisition due to loss of access or parking.
Determining the necessary streetside width is a key step in refining the CTF recommendation into a
workable alignment. That width has been determined to be typically 12 feet based on considerations
described in this section. The various components of the 12-foot width, and details such as how poles, signs,
access ramps, and driveways that would be incorporated, are also explained here.
Also discussed below are conditions where this width may be narrowed at particular locations to avoid
specific property impacts. Consideration of a 10-foot wide streetside, which could be employed for short
sections, is also included.
It also may be possible to widen the streetside area to improve the pedestrian and/or bicycle environment
where right-of-way allows. Circumstances where such widening can be employed will not be fully known
until the right-of-way acquisition process is underway.

At arterial intersections, 10-foot right turn lanes will be provided. The storage lengths for the various turn
lanes will be based on traffic engineering analysis.

As the final design is developed, and into the property acquisition process itself, the design of the
improvements will be refined to minimize the cost and impact of property acquisition. As has been done in
development the earlier alignment concepts, refinements will be made to the north-south shifting of the
Broadway Boulevard alignment and to the width of design elements in order to minimize impacts and costs.

The key "next step," following Mayor and Council approval of the CTF's recommended concept alignment
and strategic parameters, is to develop the adopted concept plan into a workable alignment. Primarily, that
entails 1) determining a suitable typical width of right-of-way behind the face of curb (referred to here as
the "streetside" width), and 2) determining any shifting of the alignment necessary to avoid potential full
acquisitions on both sides of the street at any particular location.
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The streetside is considered here to be the area between the face of curb and the right-of-way line. It is
measured from the face of curb to the nominal right-of-way line as shown in the figures within this section
of the DCR. The face of curb coincides with the gutter line that will be shown on the construction plans. The
term “nominal” right-of-way is used to indicate that while that is the preferred width, the right-of-way may
be wider or narrower as conditions at particular locations dictate or allow.

As noted above, the streetside width proposed here is 12 feet. That is considered the minimal width needed
to provide the various streetside functions, and is allocated as follows:
 The curb itself which is 7-1/2 inches wide at the gutter elevation.
 The 4.4-foot “verge” between the back of curb and the sidewalk. Four feet is the minimum width that

can accommodate any sort of planting; as discussed in Section 8.5.2, the combination of this verge
width and the proposed 6-foot sidewalk is narrow enough that tree plantings may not be feasible as
this is 4 feet narrower than the 16 foot streetside that had earlier been agreed to through discussions
Public Review Draft

|

7.1

with the TDOT Landscape Architect. The width proposed here provides sufficient width to
accommodate street signs, utility or street poles, transit platforms at locations not now envisioned,
and some flexibility for minor addition or upgrading of City or utility facilities in the future.
 A 6-foot sidewalk. That width is the minimum that allows two people to walk abreast or individuals
walking in opposite directions to pass without stepping off the sidewalk.
 An outside buffer at least 1-foot wide which provides limited room for constructing the sidewalk,
accounting for construction variation, allows placement of property pins, and allows minor
maintenance to be performed within the right-of-way.

Where adjacent to buildings, the sidewalk will be widened to at least 8 feet to provide space for opening
doors and the shy distance that people walking typically keep between themselves and buildings. The 12foot width is still workable in this case with the extra sidewalk width coming from the outer buffer which no
longer applies, and from jogging the sidewalk one foot into the verge. Figure 7.4 shows how this would
work. Poles and signs could not be placed in these locations.

Figure 7.1 illustrates this configuration including how a sign could be placed in the verge area in accordance
with current standards.
Figure 7.2 shows how the streetside width narrowed to 10 feet would be configured. The loss of 2 feet
would be taken out of the verge, meaning it would no longer be able to accommodate signs or landscaping.
For those reasons, the 10-foot width would be limited to short distances at locations where a particular
property impact would be avoided.

Where poles are needed for streetlights or utilities, they would be placed behind the sidewalk for safety
reasons as shown in Figure 7.3. The sidewalk would be jogged toward the street 2 feet to allow the 3-foot
standard foundation to be located 6 inches inside the right-of-way. In these locations, no landscaping can be
provided between the sidewalk and the roadway.

Figure 7.1: 12-foot wide proposed streetside
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Figure 7.2: Narrowed 10-foot wide
streetside, for use where needed

Figure 7.3: Proposed streetside with accommodation for street light and utility poles

Figure 7.4: Proposed streetside where buildings front directly onto sidewalk
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The cross slope of the existing terrain will make matching existing ground on both sides of the street
impractical in some locations. Ways of dealing with elevation differential include 1) adjusting the profiles of
the two sides of the street; 2) adjusting the superelevation of the roadway; and 3) placing retaining walls in
or behind the streetside area. The ability to employ the first two approaches is limited, and the use of
retaining walls in the streetside area is expected to be necessary in most cases.

be expensive and time consuming to engineer, and will not be considered from this point forward unless
very compelling reasons for doing so emerge.

Two plausible approaches for dealing with elevation differential in the streetside are shown in Figure 7.5
indicates a situation where keeping the sidewalk near the elevation of the adjacent property such as along
the fronts of buildings. Figure 7.6 would be applied where keeping the sidewalk near the elevation of the
street is necessary such as at intersections and driveways. The Broadway profiles will generally be set such
to create cut on one side rather than fill on the other. In that case, the walls would be placed on the side of
the roadway in cut.
Figure 7.7: Typical 8-foot wide street side configuration

Figure 7.5: Streetside where adjacent property grade
Is important, such as with existing buildings adjacent

Figure 7.6: Streetside where adjacent street grade
is important, such as near a cross street or driveway

It should be noted that the streetside width can be narrowed at specific locations to 10 feet or even 8 feet
where doing so would avoid a particular property impact. These areas will be limited to the extent feasible.
Similarly, the streetside width can be increased to improve the pedestrian and/or bicycle environment along
discrete lengths of the street where sufficient right-of-way exists. Plausible streetside width adjustments are
shown in Figures 7.7 and 7.8.

Figure 7.8: Typical 18-foot wide street side configuration

The pedestrian access ramps used for this project will be "directional" in that they will align with each other
to direct pedestrians towards the ramp on the other side of the street, and to avoid the need to change
directions while crossing the street. This approach conforms to the "PROWAG" (Public Right-of-Way Access
Guidelines) which are required for new construction.

It is noted that these changes would involve widening or narrowing the street while maintaining the
alignment that is being established at this time and not a general shift in the alignment. Such a shift would
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Driveway turnouts will be used for high volume access points such as Safeway—typically locations where
they currently exist. In such cases, directional access ramps will be employed in a similar fashion to the single
ramp crossings of intersecting streets at unsignalized intersections except that the accommodations for
pedestrian traffic from the cross street will not be made unless sidewalks from the property currently exist.
Figure 7.9 shows how pedestrian ramps would be configured for 12-foot and 10-foot streetside widths.

Figure 7.9: Pedestrian Ramps for Driveway Turnout Condition

Most accesses between Broadway and adjacent property however, will be via depressed curbs and driveway
aprons. Generally the City standard will be applied. Figure 7.10 shows typical plan configurations for 12-, 10-,
8-, and 18-foot streetside widths. In all cases, the maximum sidewalk slope approaching the driveway will be
12:1. Based on the standard driveway slopes, 3-foot long ramps along the sidewalk will accomplish that for
the 12- and 18-feet streetside widths. A 4-foot ramp will be needed for 10-feet streetside widths, and 5 feet
for 8-foot streetside widths.
Temporary construction easements (TCEs) and ramps extending onto the adjacent property are shown in
Figure 7.10. The actual size of these, or whether they are needed, will be determined in a later design phase.
7.4
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Figure 7.10: Pedestrian Ramps for Driveway Access Ramp Condition
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Several features to enhance transit operations on Broadway were assessed. These include transit signal
priority and queue jump lanes.

The intent of this project is to limit reconstruction of intersecting street to only that necessary to connect
them the new Broadway construction. The length of reconstruction of local streets will be determined by
the distance necessary to accommodate any new elevation differential. Grade breaks in local streets at
where they connect to Broadway will be limited to 4%.
The traffic analysis called for adding second north-south left turn lanes at Euclid and Country Club. Due to
the cost and disruption of doing so, the decision was made to not add those lanes until such time that Euclid
and Country Club are themselves improved. There are no current plans for widening those streets.

The use of channelized right turn lanes at Euclid and at Campbell was considered. These would reduce the
length of crosswalks across Broadway thereby shortening the time needed for pedestrians to cross and
potentially improving the traffic performance of the intersection, as well as pedestrian safety. The decision
was made to not provide channelized right turn lanes due to confusion they seem to create to pedestrians,
particularly those with visual impairment.

Traffic control will include five signalized intersections (Euclid Avenue, Highland Avenue, Campbell Avenue,
Tucson Boulevard, and Country Club Road), two HAWK pedestrian crossings (Cherry Avenue and Norris
Avenue), and two Bike-HAWK pedestrian/bicycle crossings (Park Avenue and Treat Avenue). At Plummer
Avenue, the need to replace the current HAWK pedestrian crossing with a full traffic signal will be
determined during final design based on the results of a traffic signal warrant study.
The possibility of integrating the HAWKs into coordinated operation with the traffic signals to improve
progression and traffic flow will be determined in final design. This could include operating the HAWKs as
two-stage crossings which would be possible since a median refuge area would be available.
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Transit signal priority allows signals to expedite the through movement green phase when transit vehicles
are approaching the intersection. The City of Tucson has been evaluating this technology for both buses and
the modern streetcar. It is recommended that the traffic signals on Broadway be equipped with signal
controllers and communication equipment required to provide transit signal priority capability.
It was decided that queue jump lanes are not appropriate given the concerns regarding the impacts and
costs of property acquisition for the street improvements, as queue jump lanes would widen the street in
order for them to be useful. Also, assessment of potential queue jump lanes showed no appreciable benefit.

Frequent signalized crossing locations will provide convenient and safe movement across Broadway for
pedestrians and bicyclists. Ten (10) signalized pedestrian and bicycle crossings will be provided at existing
locations, including five (5) signalized intersections, three HAWKs, and two Bike-HAWKs. These signalized
crossings will enhance the walkability and bike ability of the corridor, supporting neighborhood and
community quality of life goals.

The City of Tucson's “Access Management Guidelines” (Ordinance 9823 revised December 2011) establish
the location and frequency of access to adjacent parcels for new development. The objective of this
ordinance is to “enable access to land uses while maintaining roadway safety and mobility through
controlling access location, design, spacing and operation.” These guidelines recognize that two principal
functions of an arterial street—movement of traffic and providing access to adjacent property -- inherently
conflict. While this ordinance applies to new development, it outlines basic principles of safety and function
that will be applied to Broadway to the extent practicable.
Relevant design requirements for driveway frequency and location are as follows:
 Entrance and exit drives crossing arterials and collectors are limited to two per 300 feet of frontage

along a major street. This effectively limits the number of access points to roughly two per standard
city block. The nearest pavement edges should be spaced at least 80 feet apart.
 A minimum of 150 feet measured at the curb line shall separate the nearest pavement edge of any
ingress or egress driveway and the curb line to any signalized or major intersection with arterial and
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collector streets.
 There should be no direct residential lot access for arterial streets.
 All new development should promote cross-access agreements to limit the number of driveways
crossing arterial and collector streets.
 To limit access on major streets, a local access lane can be incorporated into the design when multiple
existing parcels have direct access to a collector or arterial street.
The principles established by the guidelines are particularly important for this project. Much of the accident
potential associated with Broadway is due to vehicles slowing down and changing lanes to turn into adjacent
property. According to the guidelines, a vehicle traveling at a 30 mph differential from other traffic on an
arterial street is 45 times more likely to be involved in a crash than a vehicle traveling at the same speed. A
vehicle traveling at a 35 mph differential is 180 times more likely to crash. The guidelines also state the
“According to the FHWA, before and after analyses show that those routes with well managed access can
experience 50% fewer crashes than comparable facilities with no access controls.”
Also of concern is the potential for accidents involving bicycles and pedestrians. The number of existing
access points to private property is extraordinarily high in this corridor with some 200 located within the
two-mile project length. Improving the bicycling and pedestrian environment as well as meeting current
safety and accessibility standards will involve closing or combining many of these existing access points.
Closing off existing access can adversely affect the viability of parcels however, potentially leading to their
acquisition. Care will be taken in final design to balance safety considerations with viability of adjacent
parcels.

Another approach to limiting access points is through local access lanes. These can be located in public rightof-way where sufficient right-of-way width currently exists but is not needed for the street itself. Where not,
cross-access (and perhaps parking) agreements among the affected property owners are a possibility if there
is sufficient physical space on the parcels. Such agreements would need to be voluntarily created by the
owners. The City cannot compel such agreements.

Most driveway accesses will be through curb depressions. Concrete aprons will slope upward from the back
of curb to the sidewalk at 6% and will cross the sidewalk at 2%; similar in cross slope to the typical sidewalk
thereby giving pedestrians a level crossing of the access point. From that point the slope will continue at 6%
upward or downward as necessary to match existing ground.
For the 12-foot streetside width, maintaining a 6% slope from the curb will require the dipping the sidewalk
1-1/4 inches. This will be done over 3 feet of length, increasing or decreasing the sidewalk slope 3.5%. For
the 10-foot streetside width, the 6% ramp will be 2 feet shorter, increasing the dip in the sidewalk to 1-3/4
inches and the change in slope along the sidewalk to 4.9%. All of these slopes are acceptable per ADA.

The Access Management Guidelines will not preclude providing access to any parcel that currently has
Broadway access unless keeping that access results in a condition that is not safe or functional. Since the
guidelines apply to new development, not existing development, formal exceptions to those requirements
are not anticipated to be necessary.

One approach to reducing driveways is to consolidate access to multiple parcels. It is necessary that these
provide legal access through shared access agreements, or for two parcels, placing the driveway such that it
straddles their common property lines. The maximum width of a driveway serving two parcels is 35 feet.

Median openings will be provided at signalized intersections with arterial and collector cross streets,
approximately 1/2 mile intervals. Openings will also be placed at non-signalized intersections at roughly 1/8
mile (660 foot) intervals. Left turn bays will be provided at all median openings where left turns are
permitted. Right turn bays will be provided at arterial intersections. The storage lengths of left and right turn
bays will be based on the anticipated number of turning movements.
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The City of Tucson recognizes that the Broadway Boulevard: Euclid to Country Club improvements will have
a significant impact on existing businesses and properties. As such, the City has directed the design team to
work with individual property owners for whom the Broadway Boulevard improvements will significantly
impact.
In order to provide information and technical assistance to residential and business property owners
impacted by the Broadway Boulevard plan during the engineering design, the project team has instituted a
number of outreach processes. Beginning in June 2015, a designated property and business owner
ombudsperson will be available as an outreach resource. There will also be a designated ombudsperson for
Community Outreach to bring input and questions from neighbors and stakeholders back to the project
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team. Planning and Development Services will also have a designated spokesperson available to assist
property owners in determining what existing land use and regulatory relief currently exists.
After the completion of 30% Construction Plans, members of the design team will be able to meet with
property owners to further investigate right-of-way, access and parking impacts, and identify strategies that
may be able to lessen the impacts while achieving the guiding principles of the Technical Design Parameters
adopted by Mayor and Council.
Considerations include review of:






New right-of-way impacts to their property
Changes to access (location of driveways)
Implementation of shared access and cross-access
Impacts to parking and identification and review of possible parking solutions
Impacts to signs

This process provides significant benefit to the City, the design team and the property owners. Property
owners will have an increased understanding of impacts to their property and if the impacts can be
mitigated. If the roadway impacts are significant enough that the property will be a full acquisition or the
impacts cannot be mitigated, the advance notification to property owners enables them to make informed
business decisions. In addition, the process may result in a cost savings for right-of-way acquisition if
property impacts can be mitigated so that property owners and businesses can remain on site.

The second option is to carry drainage in a new storm drain westward to the existing Tucson Arroyo culvert
near Tyndall Avenue. That culvert has sufficient capacity due to the Tucson Drainage Project recently
completed by Pima County and the US Army Corps of Engineers.

Tucson Arroyo where it crosses Broadway was previously identified as a FEMA floodplain. Completion of the
Tucson Drainage Project has resolved that issue.

It will be necessary to carry project drainage in a new storm drain for the full length of the project to the
Tucson Arroyo culvert. Preliminary calculations indicate that about 8,000 feet of 96 inch pipe will be needed
to carry a discharge on the order of 650 cubic feet per second. Overall, the storm drain main is expected to
cost in the $5 to $6 million range. Laterals and catch basins will likely cost another $0.5 million.

As with most street construction in long-developed areas, utilities will be an issue, though not perhaps to
the extent that might be expected. Conflicts between the new storm drain system and existing water and
sewer facilities can be largely avoided by placing the storm drain under them. There is sufficient fall along
the street to do so. The depth of the trench will range from 15 to 25 feet below the pavement surface, not
an unmanageable amount.
Gas and electric service to the buildings on Broadway is largely from the rear. Nonetheless, some relocation
of gas, cable, telephone, will be needed.

As is often the case in older developed areas, natural or manmade channels do not exist, and offsite
drainage is collected and carried in streets. Two potential approaches for dealing with drainage along
Broadway exist. The first is carry the offsite and pavement drainage collected from the east southward
approximately 1,600 feet in Tucson Boulevard as some combination of storm drain and street flow, much as
currently occurs. A new storm drain would however be subject to the same depth considerations that limit
the size of the existing storm drain discussed in section 3.3.1 in the existing conditions chapter of the DCR.

The option of providing joint trench that would house conduit for overhead utilities including electrical
distribution lines should be explored, given the limited right-of-way width and the need to expedite utility
relocation. Electrical transmission lines will likely remain overhead but on new, less frequent, more
attractive poles. Careful coordination with Tucson Electric Power regarding pole location will be needed to
ensure the necessary right-of-way and easements (ground and aerial) are provided.

Using a siphon to bubble flow exceeded the existing storm drain capacity up to the surface in Stratford is
also not practical due to the need for about 3 foot velocity head (depth) in Stratford. That is substantially
deeper than existing conditions and would likely cause new flooding which is also not a viable option here.
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