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FORWARDI.A

University of Arizona Medical  Center
Tucson, Arizona

Banner - University Medical Center
(Tucson Campus)
This Banner-University Medical Center (BUMC) 
Planned Area Development (PAD) applies to a 
portion of the Arizona Health Sciences Center 
(AHSC) and University Medical Center (UMC) 
campus that is being acquired by Banner Health, 
a private, non-profit entity (referenced as the 
“Property” or the “Site” throughout the BUMC 
PAD). The AHSC/UMC campus has heretofore 
been exempt from City of Tucson regulatory 
and zoning authority due to its ownership by the 
Arizona Board of Regents (ABOR) and operation 
as a teaching hospital. The Property’s formal 
acquisition by Banner Health triggers all applicable 
City regulatory powers. This PAD is the mechanism 
by which customized zoning regulations will be 
established and enforced for the Property once it 
is privately held. The overall development program 
for the PAD District is consistent with the extensive 
prior planning efforts that have been completed 
for the Property by the University of Arizona (UA) 
as part of its successive Comprehensive Campus 
Plans, the most recent update of which occurred 
in 2009. 

Banner Health is one of the largest non-profit 
healthcare systems in the United States, operating 
more than one hundred facilities (comprised of 

various medical centers, clinics and other medical 
facilities) in seven western states. The healthcare 
industry is inherently one of the most dynamic and 
rapidly evolving systems in the world, experiencing 
not only phenomenal technological growth in both 
equipment and procedures, but also a fundamental 
paradigm shift that is rethinking the very purpose and 
nature of medical and patient care. In this ever-fluid 
environment, successful healthcare companies must 
be highly adaptable, possessing the ability to rapidly 
and nimbly respond to changing market conditions 
and industry innovations. 

Toward this objective, the BUMC PAD District will be 
redeveloped into a state-of-the-art medical campus 
that will feature, among other things, the construction 
of a new hospital facility with phased dual bed towers 
to replace the majority of the current UMC Hospital. 
The original hospital dates back to the 1960’s and 
has simply become obsolete by today’s healthcare 
standards. In its ultimate build-out, the redeveloped 
campus will provide more than 1.8 million square feet 
(1,800,000 SF) of hospital space, comprising more 
than 800 beds, and will retain all of the Diamond 
Children’s Medical Center (DCMC) square footage as 
it exists today, while repurposing as much of the other 
existing campus facilities as is reasonably practical and 
cost-effective.
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4 | SECTION I

I.A.2 Physical, Economic & Environmental 
Sustainability of the PAD 

I.A.3 General Compatibility of the PAD with 
Adjoining Land Uses 

I.A.1 Rational for Using the Planned Area 
Development (PAD) Zone

University of Arizona Medical  Center
Emergency Department

The Planned Area Development (PAD) zone is the 
only entitlement vehicle appropriate for the Banner 
Health Property for the following reasons: 

1) the City of Tucson Unified Development Code 
(UDC) has no dedicated zoning district to meet 
the particular needs of hospitals; 
2) healthcare and hospital campuses comprise 
a unique land use that, in all practical terms, 
demands the kind of custom-written framework of 
development standards, operational parameters, 
design guidelines, etc. that only the PAD zone 
can provide; and 
3) the PAD zone is the only entitlement vehicle 
by which a flexible moving-forward and phasing 
plan can be developed that remains viable and 
effective over the long-term build-out of the 
proposed BUMC campus.

The administration of the BUMC campus under 
a PAD district is appropriate and wholly suitable 
for this particular land use and location. The Site 
has been an active medical campus for more than 
fifty years. The proposed BUMC campus and PAD 
is a continuation, and significant enhancement 
of, this established use. In economic terms, the 
acquisition of this Property by Banner Health, 
together with its significant capital investment in 
new and repurposed facilities, will ensure the long-
term economic viability and health of the entire 
campus. From an environmental perspective, we 
are dealing here with the redevelopment of a wholly 
urbanized Site; special care is warranted to ensure 
the creation of quality exterior environments and 
public spaces. There are no significant natural or 
environmental resources of special note.

Absolutely paramount to achieving this ambitious 
program is the establishment and vesting of 
underlying zoning and development entitlements 
that ensure both certainty and flexibility over 
the long term. With this particular Property, that 
objective is made more challenging by the fact 
that the current campus has been developed to 
date under the autonomy of ABOR, and must now 
be brought under an integrated master-plan and 
development framework that is not only compliant 
with City of Tucson zoning authority, but which 
must also recognize surrounding neighborhood 
goals and issues. In addition, it must further provide 
the solid and reliable platform for the Property’s 
continued development toward a build-out horizon 
that may be fifty years or more in the future. This 
PAD document intends to meet these multiple and 
complex objectives.

The proposed BUMC campus is generally compatible 
with the established land use context that adjoins it. 
To the immediate west are various long-standing UA 
functions, including physical plant and maintenance 
facilities, together with several academic buildings. 
The North University residential neighborhood lies on 
the west side of the UA uses. To the south are several 
AHSC facilities and functions, including the respective 
Colleges of Nursing, Medicine and Pharmacy. 

The Jefferson Park Neighborhood (JPN), to the 
immediate north, is a federally designated historic, 
district, a portion of which actually overlaps the 
northernmost area of the PAD District. A planned 
greenway and buffer, which is a key component of both 
the adopted City of Tucson Jefferson Park Neighborhood 
Plan and the UA Comprehensive Campus Plan, has 
long been envisioned for this “overlap” area to buffer 
the JPN from the medical campus. This PAD will include 
the first step in implementing this important element; 
later sections of this PAD describe the historic-district 
implications raised by this implementation, together 
with the proposed strategies for properly addressing 
them.

To the east across Campbell Avenue lie the established 
neighborhoods of Catalina Vista and Blenman 
Elm, as well as the historic Arizona Inn hotel. While 
separated from the PAD Site by the major north-south 
transportation corridor of Campbell Avenue, issues 
pertaining to traffic circulation to and from the PAD 
District are addressed relative to these neighborhoods 
in later sections of this document.

The above issues all fall into the realm of being   
identifiable, quantifiable, and capable of being 
mitigated. With this in mind, together with the specific 
design solutions and targeted mitigation measures 
outlined later in this PAD, the compatibility of the 
proposed BUMC campus with its adjoining uses is 
comprehensively addressed.
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SECTION I | 5

INTRODUCTION & GUIDING 
PRINCIPLES

I.B.1 Project Location

I.B

Exhibit 1: Regional Location Map

This section provides a general overview of the proposed BUMC PAD District, its planned 
development program, and the goals and objectives which will guide this PAD.

The proposed PAD District is, in general terms, the Site of the current UMC hospital and trauma center, 
Diamond Children’s Medical Center (DCMC), and the related Site improvements for parking, vehicular 
& pedestrian circulation, helicopter medical transport services, and other related medical functions. The 
specific BUMC PAD District is comprised of approximately thirty-three (33) acres located on the west side of 
Campbell Avenue, approximately one-half mile north of Speedway Boulevard. Exhibit 1 regionally illustrates 
this location, while Exhibit 2 provides a more Site-specific illustration and delineation of the actual PAD 
boundary and existing Site improvements. 
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6 | SECTION I

Exhibit 2: Site Location Map and PAD District Boundary

I.B.2 Historic Use of the Site

The BUMC PAD District has a long and rich history that reaches back well before the property was utilized 
as a medical campus. In the years prior to World War II, the UA operated one of the top cavalry training 
units in the country, while its polo team was a consistent national competitor. As a result, in 1936, on the 
same Site that is now occupied by a 2009 six-story tower addition to the UMC hospital, a Reserve Officers’ 
Training Corps (ROTC) stable facility was constructed to replace the former stables located at Third Street 
and Cherry Avenue. The stables also sat conveniently adjacent to the UA’s polo field, then located just west 
of Warren Avenue. The stable building was designed by well-known local architect Roy Place, who also gave 
us the original Pima County Courthouse. The stable provided stalls for ninety-two horses, storage facilities 
for a four-month hay & grain supply, saddle/tack rooms, and supporting administrative offices. IN
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SECTION I | 7

Exhibit 3: Historic Campus Photos - Evolution of the Medical Campus

After World War II, with the diminished need for equestrian cavalry in modern warfare, the ROTC Cavalry Unit 
was converted to a mechanized one. The horses were sold and the stable facilities were used for a variety of 
other purposes, most of which pertained to providing storage space for numerous UA departments. In 1946, 
the nearby polo fields were replaced by temporary housing for returning war veterans, this being comprised 
of row upon row of metal Quonset huts and eventually becoming popularly known as “Polo Village”. 

By 1975, the medical use of the surrounding lands was well-established and the ROTC Stables were being 
used as a parking garage for the then-named Arizona Medical Center. Much of the red-brick structure had, 
by then, been stuccoed over. In 1979, the University’s Environmental Services Department occupied the 
building, sand-blasted the exterior, and restored its original brick facade. IN
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8 | SECTION I

Exhibit 4: Historic Campus Photos - Pictorial History of the ROTC Stables + Equestrian Facilities

As the need for expanded medical facilities increased in the coming years, the valuable real estate underlying 
the ROTC Stables and Polo Village made their days numbered. The Polo Village Quonset huts were removed 
in 1966 to provide a site for the original UMC hospital. In 2007, the stables were finally demolished to 
provide the site of the aforementioned 2009 UMC hospital addition. An excellent pictorial exhibit, describing 
the ROTC Stables/Polo Village history, is installed within the main lobby of UMC and pays homage to this 
unique part of the Site’s history. In addition, several palettes worth of red brick from the stable building were 
salvaged by the UA and are presently in storage; this perhaps creates an opportunity to incorporate this 
historical material into an outdoor space or public art element of the proposed BUMC redevelopment.
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SECTION I | 9

I.B.3 Proposed Project By Banner Health
Exhibit 4: Historic Campus Photos - Pictorial History of the ROTC Stables + Equestrian Facilities

I.B.4 Project Goals

This section provides a foundational understanding 
of the various goals, principles and priorities which 
guide the project and the BUMC PAD District.

A. Guiding Objectives

The healthcare industry is continually evolving, 
with new regulations, standards, technologies, 
procedures, and emerging paradigms of patient 
care. Innovation and change now define the 
standard environment within which hospitals and 
health care-providers must operate. Remaining 
an effective and responsive healthcare company 
in such a fluid industry is a challenge under any 
circumstances. That challenge is compounded 
when a medical campus must have a fifty-year or 
more build-out horizon and must operate within 
a defined framework of regulatory and zoning 
entitlements. 

Banner Health will ultimately take fee title to 
approximately thirty-three (33) acres of property 
presently owned by ABOR and containing 
components of the AHSC and UMC, as well as the 
DCMC. The initial phase of the BUMC development 
program (commencing in late 2015 or early 2016) 
will see the construction of a new hospital, including 
a new bed tower and patient support facilities, a 
series of new surface parking areas, stormwater 
management infrastructure, and a new campus 
main entry and exit onto Campbell Avenue and 
Elm Street. The second, longer-term development 
phase will include additional hospital patient 
support facilities and a second bed tower added 
to the aforementioned new hospital, together with 
a new multi-level parking structure to support the 
expanded hospital. A primary objective of all of the 
above will be to utilize and repurpose as much of the 
existing campus facilities as is reasonably practical 
and cost-effective. The ultimate build-out will result 
in a campus with more than 1.8 million square 
feet (1,800,000 SF) of hospital space comprising 
approximately 800 beds, and will retain all of the 
DCMC square footage as it exists today while  
repurposing a substantial portion of the current 
UMC hospital known as the North Expansion 
Project (NEP) building. The full development 
program of the BUMC PAD District is described 
in detail, together with all appurtenant regulatory 
guidelines and development standards, in Section 
III (PAD District Proposal) of this document.

With this in mind, the primary objective of this PAD 
District is to effectively balance the following interests: 

1) The City of Tucson’s need to a have a reliable 
regulatory tool that provides clear direction and 
specificity under a variety of alternative futures.

2) Banner Health’s need to have certainty going 
forward that its development objectives are wholly 
entitled, while also having a PAD District that 
contemplates and provides the requisite flexibility 
to ensure responsiveness to future changes in the 
healthcare landscape.

3) The adjacent neighborhood’s need to have an 
understanding of the scope, limits and impacts of 
the ultimate medical campus development so as 
to foster a sense of stability for those who desire 
to live there and reinvest in their property and their 
neighborhood. 

B. Banner Health Corporate Philosophy & Principles

The ever-changing world of health care demands, 
more than ever, that health systems and healthcare 
companies be guided by a set of principles and values 
that provide the clarity of vision and directional compass 
for ensuring intelligent decisions and leadership. Banner 
Health addresses this challenge head-on through 
its core mission: making a difference in people’s lives 
through excellent patient care. This mission places the 
patient at the epicenter of everything Banner does.

Banner Health has been recognized for creating a rich 
heritage and enduring legacy of excellent patient care 
throughout the seven states in which they operate their 
more than one hundred facilities, including twenty-
eight acute care hospitals, behavioral health facilities, 
physician practices, cancer centers, long-term care 
centers, and outpatient surgery centers, as well as an 
array of related services such as home healthcare and 
hospice (see Exhibit 5). The challenge for Banner, as 
it is with all health-system companies, is to meet the 
demands of the healthcare industry in innovative ways 
that continuously improve patient care and the resultant 
health of our communities, while doing so in a way 
that also ensures the company’s collective economic 
and long-term viability, such that continued community 
health and wellness can be sustained.

Through its core mission, Banner Health pursues 
its vision to be a national leader that is recognized 
industry-wide for its clinical excellence and innovation, 
preferred by its clients because of a highly coordinated 
and quality patient experience, and is distinguished in 
its industry by the quality of its people. Banner Health’s 
adopted values are simple and straightforward:

People Above All... by treating those we serve, and 
each other, with compassion, dignity and respect.
Excellence... by acting with integrity and striving for the 
highest quality care and service.
Results... by exceeding the expectations of the people 
we serve, as well as the expectations we set for ourselves.
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Banner Fort Collins Medical Center

Banner-University Medical Center (Tucson)
Banner-University Medical Center (South)

Exhibit 5: Current Banner Health Facilities

C. Specific Goals of the PAD
The specific goals of the BUMC PAD are the following:
• Establish a PAD District that rightly brings all existing facilities and Site improvements currently on 

the Property into an approved City of Tucson zoning framework,
• Establish a PAD District which provides a near-term and long-term framework of zoning regulation 

that fully accommodates all proposed near-term and long-term Site improvements and uses as 
presently envisioned,

• Establish a PAD District which accommodates the unique design requirements, development 
standards and operational particulars of outpatient care, inpatient acute care, emergency, and 
trauma-center facilities,

• Establish a PAD District that provides flexibility to Banner Health so as to facilitate their response, in 
a competitive time frame, to ever-changing industry demands and/or innovations,

• Establish a PAD District that incorporates and reflects on-going dialogue and coordination with the 
UA regarding their long-term plans for neighboring properties,

• Establish a PAD District that reflects an on-going dialogue and coordination effort with the 
leadership of the most directly-affected, adjacent residential neighborhoods.

• Establish a PAD District that facilitates a state-of-the art medical campus in its facilities, services, 
staffing, and related operations,

• Establish a PAD District which facilitates a built environment that serves as a notable example of 
high-quality architecture and Site development for the larger community.
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I.C.1 Plan Tucson I.C.2 Jefferson Park Neighborhood Plan

 CONFORMANCE WITH GENERAL 
PLAN & AREA PLANSI.C

University of Arizona
Tucson, Arizona

Exhibit 5: Current Banner Health Facilities

Plan Tucson (which has replaced the City’s former 
General Plan) identifies the BUMC PAD Property 
as part of a “Campus Area” on its Future Growth 
Scenario map (see Exhibit 6). Campus Areas, by 
definition, include and are in close proximity to 
established master planned educational, medical, 
and business facilities. The UA, Pima Community 
College, Tucson Medical Center, St. Joseph’s 
Hospital, St. Mary’s Hospital, and UMC are all 
examples of established Campus Areas. Based on 
these similar examples of campus development, 
Plan Tucson supports the redevelopment of the 
PAD Site by Banner Health into a state-of-the-art 
medical campus.

The following Land Use, Transportation & Urban 
Design policies from Plan Tucson are relevant:
• LT 28.5.7: Support environmental sensitive 

design that protects the integrity of existing 
neighborhoods, complements adjacent land 
uses, and enhances the overall function and 
visual quality of the street, adjacent properties, 
and the community.

• LT 28.5.8: Support infill and redevelopment 
projects that reflect sensitivity to site and 
neighborhood conditions and adhere to relevant 
site and architectural design guidelines.

• Protect established residential neighborhoods 
by supporting compatible development, which 
may include other residential, mixed-used infill 
and appropriate non-residential uses.

• Design particulars and features in accordance 
with the above policies are provided in Section 
III (PAD District Proposal).

The proposed BUMC PAD is in compliance with the 
Jefferson Park Neighborhood Plan (JPNP); pertinent 
particulars are provided here (see Exhibit 7 for an 
excerpt of the JPNP land use plan):

The primary element of the JPNP, as it relates to the 
subject PAD District, pertains to the Plan’s Goal #2 
(Neighborhood Landscape & Streetscape). Strategy 
2.1.1.k under this Goal stipulates developing and 
encouraging partnerships that will further the 
development of the “Green Edge” as proposed in 
the UA Comprehensive Campus Plan (UACCP). Per 
same, the “Green Edge” is to serve as a greenway and 
buffer wherever the JPN southern boundary borders 
the UMC’s northern edge. The proposed BUMC PAD 
Site Plan presented in Section III.A.1 (PAD District 
Proposal; Land Uses and Facilities) incorporates and 
makes provisions for the initial phase of the intended 
greenway/buffer. Specifically, this PAD names the 
area the “North Green” and provides further detail (in 
Section III.D.4; Multi-Use Drainage & North Green) as 
to its multi-use function as both the intended buffer 
and as a means of ameliorating downstream drainage 
impacts within the JPN.

City of Tucson staff has previously conducted a comprehensive compliance evaluation of the 
proposed Banner Health development program on the subject PAD Site (See Appendix A). The 
primary conclusions of that past evaluation are presented and amplified upon in Sections I.C.1 
through I.C.3 below.
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THE BUILT ENVIRONMENT CHAPTER 3

3.144 LAND USE, TRANSPORTATION, & URBAN DESIGN  Plan Tucson 2013

EXHIBIT LT-7 Future Growth Scenario Map

Source: City of Tucson IT-GIS Section. Map as of 07/09/2013. 
Map available on-line at www.tucsonaz.gov/plantucson

Building Blocks 
(See Exhibit LT-8 for general descriptions 
of the building blocks.) Miles

0 2.5 5 10

 Existing Parks/Open Space
 City of Tucson Boundary

 Existing Neighborhoods
 Neighborhoods with Greater Infill Potential
 Neighborhood Centers 
 Downtown
 Business Centers
 Mixed-Use Centers
 Mixed-Use Corridors
 Campus Areas
 Industrial Areas
 Houghton Corridor Area
 Southlands 
 Potential Annexation Areas

Planned Bus Routes (BRT, Express and Circulator)
Planned Streetcar 
Planned Commuter/Intercity Rail

From 2040 Regional Transportation Plan

Future Roads
Major Highways

County Major Routes
Major Roads

From Major Streets and Routes Plan

Map and legend 
colors may vary 
slightly from each 
other. Colors may 
also vary depending 
on printer used.

NOVEMBER 13, 2013

THE BUILT ENVIRONMENT CHAPTER 3

3.144 LAND USE, TRANSPORTATION, & URBAN DESIGN  Plan Tucson 2013

EXHIBIT LT-7 Future Growth Scenario Map

Source: City of Tucson IT-GIS Section. Map as of 07/09/2013. 
Map available on-line at www.tucsonaz.gov/plantucson

Building Blocks 
(See Exhibit LT-8 for general descriptions 
of the building blocks.) Miles

0 2.5 5 10

 Existing Parks/Open Space
 City of Tucson Boundary

 Existing Neighborhoods
 Neighborhoods with Greater Infill Potential
 Neighborhood Centers 
 Downtown
 Business Centers
 Mixed-Use Centers
 Mixed-Use Corridors
 Campus Areas
 Industrial Areas
 Houghton Corridor Area
 Southlands 
 Potential Annexation Areas

Planned Bus Routes (BRT, Express and Circulator)
Planned Streetcar 
Planned Commuter/Intercity Rail

From 2040 Regional Transportation Plan

Future Roads
Major Highways

County Major Routes
Major Roads

From Major Streets and Routes Plan

Map and legend 
colors may vary 
slightly from each 
other. Colors may 
also vary depending 
on printer used.

NOVEMBER 13, 2013

*

Exhibit 6: Plan Tucson Excerpt

BANNER-UMC PAD DISTRICT
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15Jefferson Park Neighborhood Plan

December 16, 2008

GOAL #2: NEIGHBORHOOD LANDSCAPE AND STREETSCAPE

Enhance the beauty and quality of life for Neighborhood residents by increasing 
amenities, revitalizing pedestrian and community life, and creating a safe and 
enjoyable living environment. 

Policy 2.1
The Jefferson Park Neighborhood will implement a master plan of public landscape and 
streetscape improvements, including neighborhood edges, nodes, and traffic calming.  In 
particular, the Neighborhood shall work cooperatively with adjacent neighborhoods on a 
plan for redevelopment of Park Avenue.

Proposed Sample Master Plan (Appendix E)

15Jefferson Park Neighborhood Plan

December 16, 2008

GOAL #2: NEIGHBORHOOD LANDSCAPE AND STREETSCAPE

Enhance the beauty and quality of life for Neighborhood residents by increasing 
amenities, revitalizing pedestrian and community life, and creating a safe and 
enjoyable living environment. 

Policy 2.1
The Jefferson Park Neighborhood will implement a master plan of public landscape and 
streetscape improvements, including neighborhood edges, nodes, and traffic calming.  In 
particular, the Neighborhood shall work cooperatively with adjacent neighborhoods on a 
plan for redevelopment of Park Avenue.

Proposed Sample Master Plan (Appendix E)

Exhibit 7: Jefferson Park Neighborhood Plan (Map Excerpt)

PROPOSED JPNP “GREEN EDGE”

BANNER - UMC PAD DISTRICT

A second relevant component of the JPNP pertains to its Goal #1 (Neighborhood Preservation). Policy 1.1 
under this Goal is concerned with protecting historic architectural styles in the neighborhood. Strategy 1.1.1 
under this Policy encourages the maintenance and preservation of existing historic or traditional structures in 
the neighborhood. The establishment of aforementioned North Green has implications to this strategy, in that 
construction of this feature will require the removal of several homes that are currently listed as contributing 
structures on the Jefferson Park Historic District federal filing. 
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I.C.3 University Area Plan

The University Area Plan (UAP) recognizes the importance of the UA Comprehensive Campus Plan (UACCP) 
and stresses the need to enhance coordination between its policies and those of the UAP in the best 
interests of UA, the surrounding established neighborhoods, and the community at large (see Exhibit 8 for 
an excerpt of the UAP Land Use Plan). While currently guided by the UACCP, the BUMC PAD District will 
fall under the land use policy direction of the UAP once it enters private ownership, making the UAP policies 
relevant.

UAP Section 3.F (Public/Semi-Public Development) recognizes the important role of public and semi-public 
uses, and encourages the development of these uses in a manner which is compatible with the character 
and quality of University Area neighborhoods. Related Policies are:
1. Encourage the maintenance and enhancement of existing public and semi-public uses such as libraries, 
schools, parks, churches, social and cultural facilities.
2. Support the development of new public and semi-public uses which are compatible with the physical 
environment and social needs of the University Area neighborhoods.
3. Demonstrate sensitivity in the design and location of new public facilities and open spaces through the 
guidance of the General Design Guidelines (UAP Section 8) and local neighborhood input.
4. Encourage public development which supports city-wide planning policy and complies with locally 
adopted ordinances and guidelines.
5. Support the inclusion of neighborhood amenities (e.g., usable open space, recreational facilities, public 
art) in the development of new public and semi-public facilities. Such amenities should be coordinated with 
input from local neighborhoods.

Project elements and features addressing the above policies are described in Section III (PAD District 
Proposal) of this PAD document.

UAP Section 7 (UA) stresses the goal of recognizing the importance of the UA and its immediate environs 
as a regional activity center, and supporting cooperative efforts in the development of this activity center in a 
manner which protects and enhances University Area neighborhoods. Related policies:

1. Encourage the UA to comply with local plans, guidelines, ordinances, and regulations in the implementation 
of its projects.
2. Support continued efforts to coordinate adopted City policy with the policies of the UA Comprehensive 
Campus Plan in the development of streets and other infrastructure serving the campus, and in the 
development of new land uses at the campus planning area perimeter.
3. Support the implementation of the University’s adopted Comprehensive Campus Plan policies to 
mitigate impacts on adjacent neighborhoods through the development of a transition zone or buffer at the 
campus perimeter (Map 8).
10. Encourage the University to provide additional open space areas for groundwater recharge, water 
harvesting, and stormwater detention.
11. Investigate the establishment of a “greenbelt” system (Figure 1) at the UA campus perimeter to serve 
as a neighborhood buffer and visual amenity while providing new circulation and recreational opportunities 
(e.g., bicycle routes, seating and play areas, jogging trails).

Section III.A (PAD District Proposal) incorporates and makes provisions for the above policies and the initial 
phase of the intended greenbelt system; Section III.D.4 (Multi-Use Drainage & North Green) provides further 
detail as to the proposed North Green’s multi-use, water harvesting, and stormwater detention functions in 
ameliorating downstream drainage impacts to the Jefferson Park Neighborhood.

UAP Section 8 (General Design Guidelines) contains the following policy:

1. Complement surrounding development - Utilize compatible building materials, architectural style and 
ornamentation, setbacks, step-backs, and variations in building height or mass to complement the scale 
and character of surrounding development and reduce the appearance of excessive height and bulk. 

Accomplishing the North Green while respecting Strategy 1.1.1 will, obviously, require significant coordination 
with the neighborhood leadership and the City of Tucson Historic Preservation Office so as to ensure that 
the desired buffer can be created while, at the same time, ensuring there is minimal negative impact upon 
the neighborhood’s historic district status. Further particulars as to this two-pronged effort are provided in 
Section III.D.4 (Multi-Use Drainage & North Green).
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Exhibit 8: University Area Plan - Primary Land Use Plan (Map Excerpt)
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I.C.4 UA Comprehensive Campus Plan

The UACCP features several over-arching elements and themes which guide the entire UA campus plan. 
The following are particularly relevant to the BUMC PAD Site:

Infill. Many current University programs are challenged by significant space deficiencies while, at 
the same time, there is severely limited campus acreage available and no viable room for outward 
campus expansion. Current space deficiencies must primarily be met by building new facilities on 
underdeveloped real estate throughout the campus proper. The BUMC PAD represents a substantial 
redevelopment, repurposing, and intensification effort toward this goal.

Connections. The UACCP-designated Warren Avenue Corridor, now replete with the City of Tucson 
Sun Link streetcar route and Helen-Warren station, represents a primary opportunity to link the 
proposed BUMC PAD District with the balance of the UA campus, as well as with more distant points 
from the campus to the City’s downtown district.

Edges & Gateways. The Campbell Avenue frontage along the current UMC campus (as well as 
the Colleges of Medicine, Nursing & Pharmacy to the immediate south) is designated as one of the 
enhanced edge and gateway zones of the UA Campus Plan. For all intents and purposes, this zone 
is the “front door”of the proposed BUMC PAD District and will, as such, be targeted for significant 
functional and aesthetic enhancements as part of the overall PAD redevelopment program.

Moving to a more Site-specific focus, the UACCP places the BUMC PAD District within its designated 
Precinct 2, namely the Arizona Health Sciences Center (AHSC). The original 2003 UACCP took a somewhat 
conceptual approach to the Precinct 2 area, as the central and core campus areas were then more the focus 
of detailed development plans. The UACCP 2009 Update, however, cited the Precinct 2 area as having the 
greatest potential for significant growth in facilities. The Update presents a detailed development plan for the 
Precinct (see Exhibit 9), which features the following components:

• A planned expansion of the UMC hospital, with a new main entry oriented northward so as to 
provide a larger and more efficient drop-off area and atrium lobby,

• Designation of separate access drives and routes specifically for ambulance and service so as to 
keep all patient, visitor, staff, and through traffic on North Ring Road,

• New multi-level parking garages to serve the expanded UMC hospital and support services,
• The reconfiguration of existing interior stormwater detention/retention surface basins and their 

replacement with less “land intensive” solutions, such as underground cisterns beneath the 
planned/new parking structures.

• The establishment of the greenway along the UMC campus northern edge, a key land-use 
component that is also cited in the City of Tucson’s Jefferson Park Neighborhood Plan (JPNP) and 
University Area Plan (UAP).

In practical terms, the BUMC PAD is implementing the development plan components outlined above in the 
2009 UACCP Update (details and particulars of the proposed PAD development program are presented in 
Section III; PAD District Proposal). A close review of same will reveal that, in fact, the overall intensity of the 
BUMC campus is slightly less than the maximum build-out envisioned by the UACCP 2009 Update. For this 
reason, the subject PAD proposal is in full accordance with the current UACCP. 

It should be noted that the current UACCP 2009 update is more than five years old and that the University 
of Arizona has already initiated a process to update it. Banner Health and UA are collaborating on their 
respective planning processes to assure a well-coordinated overall masterplan for the area.

Section III.A (PAD District Proposal) and III.B (Land Use Regulations) of this PAD document provide specific 
detail as to uses and design features of the proposed BUMC campus. Section III.G (Architectural Standards 
and Design Guidelines) provides a comprehensive depiction of architectural features, massing, height, scale 
and aesthetics of the proposed campus redevelopment.

With all of the above in mind, the proposed BUMC PAD is in compliance with the objectives and policies 
of the UAP. The UAP clearly recognizes the existing UMC and AHSC in its Section 3.F (Public/Semi-
Public Development) policies enumerated above. It further encourages the development and expansion 
of these uses in a manner that is compatible with the character and quality of the established University 
neighborhoods. The BUMC PAD District proposes building massing, heights and setbacks to ensure the 
proper transitioning from the adjacent residential heights to the taller heights typical of a major medical 
center. Lastly, the proposed PAD includes the initial phase of the North Green buffer, which has been a long-
standing element not only of the UAP, but also the Jefferson Park Neighborhood Plan and the UACCP.

IN
TR

O
D

U
C

TI
O

N
 &

 P
O

LI
C

Y



SECTION I | 17

I.C.5 Applicable Overlay Zones

PRECINCT PLANS UPDATE 2009IV
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Exhibit 9: UA Comprehensive Campus Plan - AHSC Campus, Precinct 2 (2009 Update)

The BUMC PAD District includes several existing residential lots (to be acquired as part of the UA/ABOR 
acquisition) which fall under the jurisdiction of the Jefferson Park Neighborhood Preservation Zone (JPNPZ). 
These particular structures have been repurposed by the University and are presently used for various 
campus office functions. It is the intent of this PAD to incorporate these repurposed properties into the initial 
portion of the North Green buffer component that has been contemplated by the UACCP, the UAP, and the 
JPNP. As noted previously, accomplishing this initial North Green segment will also require the acquisition 
of another private residential property that is designated as a contributing structure to the Jefferson Park 
Historic District (in addition to falling under the jurisdiction of the JPNPZ). Significant coordination with the 
JPNA leadership and with the City of Tucson Office of Historic Preservation will be necessary to achieve the 
North Green implementation in a manner that fully respects the tenets of the JPNPZ while also preserving 
the federal historic-district status of the Jefferson Park Neighborhood.

BANNER-UMC
PAD DISTRICT
BOUNDARY
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I.D.1 Benefits to the Community

I.D.2 Public Participation & Outreach

COMMUNITY ISSUESI.D

University of Arizona Medical  Center
Tucson, Arizona

The BUMC PAD will foster significant community benefits, among them the following:
• It will ensure significant state-of-the-art improvements and facility upgrades to the existing UMC campus, 

insuring its continued role in providing quality medical and healthcare to the entire Tucson metropolitan 
and Southern Arizona region,

• It will retain and upgrade UMC’s Level 1 Trauma Center, the only such facility in Southern Arizona,
• It will include removal of many of the temporary buildings on the current campus (e.g. the existing 

modulars) and instead implement an overall masterplan of permanent building structures,
• It will insure the long-term financial stability and sustainability of medical care delivery on the campus,
• It will expand significant employment opportunities in skilled and professional positions with salary 

ranges above the median Tucson income level,
• It will provide certainty to the surrounding residential neighborhoods by establishing defined limits on the 

ultimate campus build-out; this certainty creates an environment that fosters neighborhood stabilization 
and vitality by attracting more owner-occupied residents willing to further invest in and improve their 
properties.

• It will result in significant improvement of the historical downstream stormwater flow issues that have 
plagued the Jefferson Park Neighborhood and, as part of addressing same, create the first phase of the 
North Green buffer between the medical campus and the JPN.

• It will insure an ultimate development and campus environment that is a significant community amenity, 
notable in its architectural quality, operational efficiency, inviting exterior spaces, and overall aesthetics 
and character.

So as to insure substantive neighborhood input and feedback as part of the rezoning process, this PAD 
effort has included on-going coordination and discussion with leadership individuals from the most directly 
impacted surrounding neighborhood associations. This group and Banner Health representatives worked 
together in mutual good faith to reasonably address specific issues raised by the leaders during their review 
of the proposed campus Site Plan, its new design and operational features, and the content of this PAD 
document. This outreach effort and the various issues discussed are described more fully in Section III.A.2 
of this PAD document.

The BUMC PAD will result in significant community benefits including substantive and meaningful 
involvement of neighborhood and community leadership in the PAD process.
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EXISTING LAND 
USE & ZONING

II.A.1 Existing Campus Context, Land Use & Zoning
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University of Arizona Medical  Center
Tucson, Arizona

Exhibit 10 illustrates the current zoning of the PAD District 
and its surroundings, as well as the existing on-Site 
buildings and improvements. In its current state, the existing 
UMC and DCMC facilities provide approximately 700,000 
square feet (SF) of hospital floor space, accompanied by 
approximately 550 surface parking spaces and nearly 2,000 
spaces in multi-story parking structures. The Property is 
currently a mixture of R-1, R-2, NR-2, and C-1 zoning.

The BUMC PAD District is essentially comprised of the 
existing UMC hospital, the DCMC, and all appurtenant 
Site improvements for parking, vehicular circulation, 
and exterior/open spaces associated with them.

The larger context of the PAD Site is 
characterized by the following:
• To the immediate/adjacent north is the 

Jefferson Park residential neighborhood. This 
area is characterized by one-story, single-
family residences with formal historic-district 
status.

• To the immediate west are various UA 
Facilities Management and maintenance 
buildings and attendant operations. Further 
west is the North University neighborhood.

• To the immediate/adjacent south is the AHSC 
campus.

• To the east is the Campbell Avenue 
arterial corridor, beyond which lie the 
established Blenman Elm and Catalina Vista 
neighborhoods, which are comprised largely 
of one-story, single-family residences.

The aforementioned UMC and DCMC facilities 
have been a part of the larger AHSC, which is 
formally designated as Precinct 2 by the UA 
Comprehensive Campus Plan (UACCP). With 
the UMC and DCMC components now being 
part of the BUMC PAD District, the AHSC will 
retain the respective UA Colleges of Medicine, 
Nursing, Pharmacy, and Public Health, along 
with the numerous UA Facilities Management 
functions that occur within the Precinct. 
All of these components are located to the 
immediate south and west of the PAD District. 
This PAD document has been developed 
in full coordination with UA and AHSC 
representatives so as to ensure the continued 
and coordinated functioning of these adjacent 
AHSC components.

An essential land use that occurs on the Site, 
and one worthy of special note, is the helicopter 
transport of emergency patients to and from 
the hospital facilities. Two helipads currently 
exist on the PAD District, both of which are atop 
the DCMC. With the proposed construction of 
a new hospital to replace the existing UMC 
facility, new helistops will be established atop 
the new bed tower. The existing helipads atop 
DCMC will be retained for use in emergency 
situations only. Existing Emergency Service 
Vehicles (ESV’s) currently approach the UMC 
and DCMC from the south and will continue to 
do so under the proposed BUMC operations. 
Details of these proposed components 
are found in Section III.B.3 (Development 
Standards) of this PAD document.
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Exhibit 10: Annotated Site Plan of Existing Site Improvements

II.A.2 Off-Site Land Uses, Existing Zoning & Structures

Exhibit 11 provides an expanded and annotated aerial-photo of the PAD District and its surroundings. The 
Site is juxtaposed by UA academic, medical and facilities-management functions to the south and west, 
and by established residential neighborhoods to the north (Jefferson Park) and to the east across Campbell 
Avenue (Catalina Vista and Blenman Elm). Campbell Avenue serves as a major north-south transportation 
corridor for the metropolitan area, extending from the Catalina Foothills region to the north and linking the 
PAD District to points south which include Tucson International Airport and the planned UA Biosciences 
Park.
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Exhibit 11: Birdseye Aerial Photo of PAD District and Surrounding Context

II.A.3 Natural and Built Constraints

Given that the PAD District is already developed as an intense medical campus, there are no natural 
environmental constraints impacting its redevelopment as planned by this BUMC project. The most 
important environmental factor that must be addressed is the historical drainage impacts that have occurred 
downstream, in the Jefferson Park Neighborhood, as a result of surface stormwater flows exiting the PAD 
District. A major component of this PAD is the implementation of a retention/detention solution, comprised 
of both underground and surface facilities, together with the first portion of the North Green buffer, all of 
which will serve to significantly ameliorate the downstream drainage impacts which have heretofore plagued 
Jefferson Park. Details as to the existing drainage conditions are found in Section II.F (Environmental Factors) 
of this document, while the particulars of the proposed stormwater retention/detention solution are found in 
Section III.D (Conceptual Drainage Solution and Associated Improvements).

The built constraints impacting the proposed redevelopment of the PAD District come in the form of 
standard issues that impact any large infill project, with the following being especially challenging in this 
hospital setting: 1) the construction of major new medical facilities while the existing ones must remain in full 
operation; 2) the provision of needed utility services and upgrades for the new facilities while, once again, 
ensuring no interruptions of existing services, and 3) accomplishing all of the above in an environment that 
places a premium value on peace and quiet and the need to ensure a comfortable healing environment for 
its patients. While all of these issues place their own particular demands on the developer, none of them is 
extraordinary. Banner Health is well-versed in successfully managing such endeavors.
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Exhibit 12: Cultural Resources within the PAD Context 

The PAD District is located within a surrounding area that is rich in important education, community 
and cultural resources. Exhibit 12 provides an annotated depiction of these resources surrounding 
the Site.
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Exist ing UMC Main Entry
View from Plaza

The UA campus proper, lying to the south and 
west of the AHSC campus, represents the most 
significant educational, community, and cultural 
resource in the vicinity of the PAD District. The 
campus has a total population of more than 40,000 
students, offers more than 300 degree programs, 
and consistently ranks in the top twenty institutions 
in terms of total research funding, according 
to annual rankings by the National Science 
Foundation. In real terms, the University provides 
national and worldwide notoriety to Tucson. 

In addition to the profound academic qualities of 
the institution, UA also provides significant cultural 
offerings to the larger community, including the 
Arizona State Museum, the University Poetry 
Center, the Campus Arboretum, UA Center for 
Creative Photography, and Centennial Hall. Exhibit 
12 provides a map of the various cultural resources 
surrounding the PAD District.

Exhibit 12 illustrates the following public schools 
and private educational facilities located within the 
PAD vicinity: 

Public Schools
• Keeling Elementary School, located one mile to 

the northwest
• Doolen Middle School, located one mile to the 

northeast
• Blenman Elementary School, located one mile to 

the east
• Hughes Elementary School, located one mile to 

the southeast
• Mansfield Middle School, located ¾ mile to the 

south
• Tucson High School, located one mile to the 

southwest
• Roskruge Elementary School, located one mile 

to the southwest
• The UA Main Campus, located 1/4 mile to the 

south/southwest

Exhibit 12 shows the location of the historic Arizona Inn 
hotel, on Elm Street, approximately one-quarter mile 
east of the PAD District and east of Campbell Avenue. 
The Inn was built in 1930 by Isabella Greenway, 
Arizona’s first congresswoman. It was added to 
the National Register of Historic Places in 1988 and 
remains a highly popular destination for those seeking 
a quintessentially Tucson and Southwestern lodging 
and dining experience.

The Jefferson Park Historic District (JPHD) includes 
the northernmost portion of the PAD District along 
Lester Street. Several properties in this area are former 
residential structures that have been repurposed by the 
University and currently house various administrative 
and operational functions. Nonetheless, these 
properties are designated as “contributing structures” 
to the JPHD on its formal federal filing. These particular 
properties will be purchased by Banner Health as part 
of its larger acquisition of the BUMC PAD Property 
from the Arizona Board of Regents. The JPHD historic 
designation demands that particular care be exercised 
when implementing the aforementioned North Green 
buffer. This feature is discussed in more detail in Section 
III.D.4 (Multi-Use Drainage & North Green) of this PAD 
document and will require on-going coordination with 
Jefferson Park and the City of Tucson Office of Historic 
Preservation.

The AHSC is the designated Precinct 2 of the UA 
Comprehensive Campus Plan, with the BUMC 
PAD District being a sub-portion of the larger AHSC 
campus. Outside of the PAD District, the AHSC 
facilities will continue to include the respective 
UA Colleges of Medicine, Nursing, Pharmacy, 
and Public Health, along with the numerous UA 
Facilities Management functions.

Private Schools
• Salpointe Catholic High School, located one mile to 

the north
• St. Peter & Paul Catholic School, located 1/4 mile 

to the east/southeast (immediately across Campbell 
Avenue)

• International School of Tucson (former site of 
Jefferson Park Elementary), located to the immediate 
north
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Approximately seven acres of the PAD District is 
functional or passive open space (see Exhibit 13). 
The most notable existing open space feature, 
and the only one specifically intended for outdoor 
recreation, is the 6,500 square-foot (SF) Children’s 
Garden, which is located on the east side of the 
UMC North Garage. The remaining open space 
within the PAD area is either amenity landscaping 
or is found in various bufferyards. 

Pedestrian ways within the PAD District are limited 
to a somewhat segmented sidewalk system that 
follows only portions of North Ring Road, together 
with a north-south sidewalk segment along 
Warren Avenue. The North Ring Road sidewalk, 
its segmented nature notwithstanding, is actually 
a portion of the designated Elm Street Enhanced 
Corridor and is described in greater detail in the 
following section. This Corridor is the primary 
pedestrian route from the neighborhoods lying 
west of the PAD Site to Campbell Avenue. The 
Warren Avenue sidewalk extends southward from 
the Jefferson Park neighborhood and through 
the PAD District, but its ultimate connectivity to 
points further south and to the UA main campus 
is interrupted at Adams Street, where the sidewalk 
abruptly ends in a parking lot and loading zone 
area. 

South of the PAD District, the AHSC campus is 
linked to the University main campus by a system 
of interconnected plazas and pedestrian malls, 
together with the Warren Avenue underpass 
beneath Speedway Boulevard. This interconnected 
pedestrian route begins just south of the PAD 
District, on the west side of the AHSC Library.

There are no public parks located in close proximity to 
the PAD District or within the one-mile square block 
defined by Speedway Boulevard, Grant Road, Campbell 
Avenue, and Euclid Avenue (refer to Exhibit 14 for a map 
of park facilities in the general PAD vicinity). At one time, 
an intergovernmental agreement was in place between 
the City of Tucson Department of Parks & Recreation and 
the Tucson Unified School District (TUSD), wherein the 
grounds of the former Jefferson Park Elementary School 
(immediately north of the PAD District) were designated 
and maintained as a neighborhood park. That agreement 
lapsed when the TUSD elected to close the school in 
2011.

The Likins Lester Street Landscape is a small, private 
pocket park presented by Dr. Paula Fan in honor of 
retired UA former-president Dr. Peter Likins. It is located 
immediately north of the PAD District between two existing 
residential lots within Jefferson Park. Beyond that, the 
closest park to the PAD Site is Tahoe Park, which is a 
small public neighborhood green located southeast of the 
Campbell Avenue/Grant Road intersection in the Catalina 
Vista Neighborhood. Public parks located further away 
include Himmel Park to the southeast and Mansfield Park 
to the northwest (refer to Exhibit 14).

In conjunction with a past Campbell Avenue street 
improvement project undertaken by TDOT, a continuous 
frontage road and landscape border was constructed 
along the west side of Campbell Avenue, between 
Chauncey Lane and Grant Road, together with a small 
pocket park at the extreme northeast corner of the 
PAD District. These improvements provide a quality 
streetscape interface and a significant buffer for Jefferson 
Park residents. 
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Exhibit x: Existing On-Site Open Space
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Exhibit 13: On-Site Active/Passive Open Space Areas

With respect to designated trails, Elm Street is formally identified on the Pima County Regional Trails System 
Master Plan (August, 2010) as an “Enhanced Corridor”. The Master Plan defines enhanced corridors as routes 
that, “generally follow existing local or collector streets that carry a relatively low volume of automobile traffic”. The 
Elm Street Enhanced Corridor is nearly eight miles in total length, extending from Fairview Avenue on the west 
to Wilmot Road on the east. The Corridor enters the PAD District on its east end at the intersection of Campbell 
Avenue and Elm Street, then follows the alignment of the on-Site North Ring Road, across the northern portion of 
the district, until North Ring Road re-intersects with Elm Street. 

A variety of features have been used to promote pedestrian and bicyclist use of designated Enhanced Corridors, 
including continuous bicycle lanes and accessible sidewalks, amenity landscaping, Site furniture, connections to 
other modes of transit, and public art. With respect to the PAD District, the Elm Street Enhanced Corridor can 
best be implemented by facilitating bicycle/pedestrian connectivity to the north-south Mountain Avenue Corridor, 
which is off-Site to the west. This north-south corridor ultimately connects to the Rillito Riverpark Path, which is a 
primary multi-use component of the regional Pima County Loop Trail. 
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Exhibit 14: Trails, Pedestrian Ways & Parks

Given the PAD Site’s existing improvements, it is not advisable 
to route the aformentioned Elm Street Corridor directly west 
through the PAD District due to the hospital and emergency 
department functions that occur therein, as well as the fact 
that existing off-Site University maintenance and facilities-
management operations to the immediate west effectively 
preclude any further westward connectivity. The Corridor can 
be accommodated by allowing pedestrian and cyclist traffic 
to enter the PAD District at Elm Street, then routing it through 
the proposed North Green buffer and directing it northward to 
Lester Street, where it can continue westward directly to the 
Mountain Avenue Corridor.
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Within the vicinity of the PAD District, a number of streets provide direct access or facilitate important 
circulation functions to and from the Property. In addition, multi-modal opportunities exist within 
the current medical campus, which include bus/transit service, streetcar access, and bicycle and 
pedestrian facilities.

Streets that provide for mobility and access to the PAD Site are the following (refer to Exhibit 15): 
A. Campbell Avenue

Campbell Avenue is a major north-south arterial roadway that runs directly east of the existing UMC campus. 
It is a six-lane roadway with raised medians, bike lanes, and sidewalks and has a 35 MPH posted speed 
limit. The road is constructed to the maximum cross-section supported by the City of Tucson Major Streets 
and Routes Plan.
B. Speedway Boulevard

Speedway Boulevard is the major east-west arterial roadway in the vicinity, located approximately ¼ mile 
south of the PAD District and traversing directly through the northern portion of the UA main campus. 
Speedway Boulevard is a six-lane arterial roadway with raised medians, bike lanes, and sidewalks and has 
a 35 MPH posted speed limit. The road is constructed to the maximum cross-section supported by the City 
of Tucson Major Streets and Routes Plan.
C. Local Public Streets 

Helen Street serves as a minor east-west collector street that provides access to many of the existing UA 
parking facilities and buildings on the north side of Speedway Boulevard. Cherry Avenue serves as a minor 
north-south collector street providing access to the main UA campus, south of Speedway Boulevard. Cherry 
Avenue also connects to North Ring Road within the PAD District. The intersection of Cherry Avenue and 
Speedway Boulevard is signalized.
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Exhibit 15: PAD District within Context of Pertinent Streets

D. North Ring Road 
Internal circulation within the PAD District and adjacent AHSC campus is provided by the 0.8 mile long North 
Ring Road. North Ring Road is a low speed, two-lane roadway with a speed limit of approximately 20 MPH. 
It extends from Cherry Avenue, beginning at Drachman Street, north to Elm Street and then south to Mabel 
Street.
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Downtown Insert

*Map Official for City of Tucson Streets Only.  
Contact for Pima County for official street designations within the County.

1.     Right-of-way widths are measured at mid-block and are used to establish
         the future right-of-way line locations in the Major Streets and Routes Setback
         Zone, Division 26 of the Zoning Code.

2.     The right-of-way widths may be exceeded:
            a.  Within 600 feet of any intersection of two major streets.
            b.  At the location of a change of right-of-way width, where the taper for
                  transition may extend 600 feet from the point of change.
            c.  In locations where the prevailing existing City-owned right-of-way along the
                  block or section is greater.

3.      Except as provided below, the future right-of-way area is generally measured
         midblock from the survey centerline of the street. It is generally equal to one-
         half the right-of-way width designated for that street.

4.     The mid-block right-of-way widths and centerline locations may be modified by
         corridor study maps and street right-of-way/improvement plans on file with the
         Department of Transportation (see Appendix). For such maps or plans, the right-
         of-way setback is measured from the future right-of-way line as shown on the
         corridor study maps or street right-of-way/improvement plans.

5.     Under the provision of the MS&R Setback Zone, no structure, off-street parking,
         vehicular circulation, off-street loading, or maneuvering space, landscaping, or
         screening improvements required by the Zoning Code, may be constructed, erected,
         placed, or extended in the future half right-of-way area unless specifically allowed.
         The future right-of-way area that is not publicly owned may be included in the
         site coverage calculation and used to meet landscaping requirements or reduce
         required parking.

6.     In compliance with the requirement of the MS&R Setback Zone, plans submitted
         for the issuance of building permits and development plans and tentative plats
         submitted for review must show the applicable setback from the future right-of-
         way line as a condition of approval. In cases of hardship, a variance may be
         requested from the MS&R Setback Zone requirements.

Ê 0 1 2

Miles

Specific Engineering Plan - 
See Page 24 of MS&R Plan

NOTES
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DOWNTOWN
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! County Scenic, Not Major Route
STATE & INTERSTATE ROUTE

Note: Streets without
labeled future rights-
of-way widths are at 
ultimate right-of-way
width, as existing in 
Engineering records.

SP

Future Arterial Street Future Collector Street

100 Planned Width

Adopted 11-15-82
Amended 7-5-83 (map and text)
Amended 1-23-84 (map)
Amended 8-6-84 (map)
Amended 4-28-86 (map and text)
Amended 3-16-87 (map and text)
Amended 5-11-92 (map and text)
Amended 12-12-94 (map)
Amended 7-10-95 (map and text)
Amended 9-9-96 (map)
Update 10-14-96 (map)
Amended 2-2-98 (map)
Amended 12-14-98 (map and text)
Update 01-11-99 (map and appendix)

Update 5-22-99 (map)
Update 1-10-00 (map)
Amended 3-20-00 (map)
Amended 5-22-00 (map)
Amended 6-26-00 (map) 
Amended 4-23-01 (map) 
Amended 10-1-01 (map)
Amended 1-14-02 (map)
Update  3-27-02  (map)
Amended  9-9-02 (map and appendix)
Amended  7-6-05 (effective 8-5-05)
Amended 4-24-07 (map)
Amended 7-10-07 (map, effective 8-20-07)

Arterial Street

Scenic Arterial Street

Gateway Arterial

Collector Street

Gateway Collector

Parks and National Forests

Other Incorporated Areas

Native American Jurisdictions

Unincorporated Pima County

Tucson City Limits
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Downtown Insert

*Map Official for City of Tucson Streets Only.  
Contact for Pima County for official street designations within the County.

1.     Right-of-way widths are measured at mid-block and are used to establish
         the future right-of-way line locations in the Major Streets and Routes Setback
         Zone, Division 26 of the Zoning Code.

2.     The right-of-way widths may be exceeded:
            a.  Within 600 feet of any intersection of two major streets.
            b.  At the location of a change of right-of-way width, where the taper for
                  transition may extend 600 feet from the point of change.
            c.  In locations where the prevailing existing City-owned right-of-way along the
                  block or section is greater.

3.      Except as provided below, the future right-of-way area is generally measured
         midblock from the survey centerline of the street. It is generally equal to one-
         half the right-of-way width designated for that street.

4.     The mid-block right-of-way widths and centerline locations may be modified by
         corridor study maps and street right-of-way/improvement plans on file with the
         Department of Transportation (see Appendix). For such maps or plans, the right-
         of-way setback is measured from the future right-of-way line as shown on the
         corridor study maps or street right-of-way/improvement plans.

5.     Under the provision of the MS&R Setback Zone, no structure, off-street parking,
         vehicular circulation, off-street loading, or maneuvering space, landscaping, or
         screening improvements required by the Zoning Code, may be constructed, erected,
         placed, or extended in the future half right-of-way area unless specifically allowed.
         The future right-of-way area that is not publicly owned may be included in the
         site coverage calculation and used to meet landscaping requirements or reduce
         required parking.

6.     In compliance with the requirement of the MS&R Setback Zone, plans submitted
         for the issuance of building permits and development plans and tentative plats
         submitted for review must show the applicable setback from the future right-of-
         way line as a condition of approval. In cases of hardship, a variance may be
         requested from the MS&R Setback Zone requirements.

Ê 0 1 2

Miles

Specific Engineering Plan - 
See Page 24 of MS&R Plan
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Exhibit 16: Excerpt from City of Tucson Major Streets & Routes Plan

The City of Tucson Major Streets and Routes Plan (MS&R) identifies the general location and size of existing and 
proposed freeways, arterial and collector streets, future rights-of-way, setback requirements, typical intersections 
and cross sections, and gateway and scenic routes (see Exhibit 16). The MS&R defines the future right-of-way 
requirement for both Campbell Avenue and Speedway Boulevard as one hundred twenty feet (120’). The existing 
Campbell Avenue total right-of-way width along the PAD District frontage is generally one hundred twelve feet 
(112’), with this dimension being off-center such that the western half right-of-way (i.e. on the PAD side of the 
centerline) is in excess of the required sixty-foot (60’) half right-of-way width mandated by the MS&R.

Campbell Avenue is also designated a Gateway Arterial, which identifies it as an especially important route to 
and from major employment centers, shopping areas, recreational areas, and transportation centers and which 
is accordingly used regularly by a large number of residents and visitors. The purpose of this formal designation 
is to generally improve the appearance of the City’s built environment through the use of quality standards for the 
design and landscaping of the roadway, as well as for adjacent developments.

The existing street conditions, lane configurations, and Level of Service (LOS) ratings for all of the primary 
intersections in the PAD District vicinity are illustrated in Exhibit 17. These elements are taken from a comprehensive 
Traffic Analysis prepared by Kimley-Horn in conjunction with this PAD and discussed further below (see Appendix 
B for the entire Kimley-Horn study).

BANNER-UMC PAD 
DISTRICT
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Exhibit 17: Existing Street Conditions, Intersection/Lane Configurations and Level of Service (LOS)
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Exhibit 17: Existing Street Conditions, Intersection/Lane Configurations and Level of Service (LOS)

Exhibit 18: Public Transportation Components

B. Sun Link Streetcar Facilities

The recent construction of the 3.9-mile first segment of the modern streetcar system, now known as Sun 
Link, was completed in the summer of 2014 (refer to Exhibit 18). The streetcar line begins at Warren Avenue 
and Helen Street, just south of the PAD District, and provides direct access through the UA main campus 
and ultimately to downtown Tucson, terminating on the west side of Interstate 10. Sun Link’s service provides 
ten to fifteen (10-15) minute headways (i.e. the time interval between vehicles operating in a transit system) 
during the weekday, with that interval lengthening from twenty to thirty (20-30) minutes during the evenings 
and on Saturdays. The streetcar operates from 7:00 am to 10:00 pm on Monday through Wednesday, from 
7:00 am to 2:00 am on Thursday and Friday, from 8:00 am to 2:00 am on Saturday, and from 8:00 am to 
8:00 pm on Sunday.

A. Sun Tran Bus Routes & Cat-Tran Shuttle Service 

Sun Tran provides transit service to the PAD District, with bus stops along Campbell Avenue and Speedway 
Boulevard (see Exhibit 18). A variety of routes, including express routes, serve the existing medical campus. 
Numbered bus routes along Speedway Boulevard include Nos. 4, 5, 102X, 103X, 105X, and 109X. Numbered 
bus routes on Campbell Avenue include Nos. 9, 15, 20, and 103X. In addition, the UA Cat Tran system 
circulates within the current AHSC campus. 



34 | SECTION II

S
IT

E 
A

N
A

LY
S

IS

NTS
LEGEND

N

Designated Bike Route

Route with Shared Shoulder

Route with Shared Lane Markings

Shared Use Path

Banner-UMC PAD District

UNIVERSITY OF ARIZONA 
MAIN CAMPUS

ARIZONA HEALTH
SCIENCES CENTER

E GRANT RD

LESTER STREET

ELM STREET

E SPEEDWAY BLVD

N
 E

U
C

LI
D

 A
V

E

P
A

R
K

 A
V

E

M
O

U
N

TA
IN

 S
TR

E
E

T

N
 C

A
M

P
B

E
LL

 A
V

E

E 6TH STREET

E GLENN ST

N
 5

TH
 A

V
E

C
O

U
N

TR
Y

 C
LU

B
 R

D

UNIVERSITY OF ARIZONA CAMPUS

PAD 
DISTRICT

Exhibit 19: Existing Bike Routes

C. Existing & Planned Bike Routes

The PAD District is served by a robust network of designated bicycle routes and bike lanes (see Figure 19 
above). Both Speedway Boulevard and Campbell Avenue provide a dedicated bike lane or striped shoulder. 
An east-west low-volume bicycle route traverses through Lester Street, North Ring Road within the PAD 
District, and ultimately to Elm Street. In addition, an existing shared-use path along the Warren Avenue 
alignment serves as a north-south route for both cyclists and pedestrians. The Warren Avenue and Highland 
Avenue underpasses (further south and west of the PAD District) provide grade-separated crossings beneath 
Speedway Boulevard to facilitate direct access to the UA main Campus. The Warren Avenue underpass is a 
pedestrian-only connection (bikes must be walked), while the Highland Avenue underpass accommodates 
both pedestrians and bicyclists, making it the best southward connective route to the main campus.

According to data obtained from the City of Tucson and the UA, there are no current plans for the designation 
or construction of any new bicycle routes in the PAD vicinity.
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Exhibit x: Existing Parking Facilities and Structures
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Exhibit 20: Existing Parking Facilities
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Being an existing medical campus, the PAD District already contains extensive parking facilities, including 
several multi-level parking structures and numerous surface lots. These facilities are illustrated in Exhibit 20.
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Exhibit 21 provides a simplified depiction of the major existing utility lines serving the PAD Site. A 
further description of these utilities, by type, is provided below.

A. Public & Private Sewer

Wastewater service for the BUMC PAD Site is currently provided by the Pima County Regional Wastewater 
Reclamation Department (PCRWRD); the same will be true with the redeveloped Site. An existing private 8” 
vitrified clay pipe (VCP) line, located along the extended Cherry Avenue alignment, ultimately ties into RWRD 
public sewer Manhole #8948-08. This system essentially serves those existing buildings on the west portion 
of the PAD Site. A second existing eight-inch (8”) VCP private line, located along the west side of Warren 
Avenue, ultimately ties into RWRD public sewer at Manhole #8895-01. This system essentially serves those 
existing buildings adjacent to (and east of) Warren Avenue. Most of the above flows are directed to a twelve-
inch (12”) RWRD public sanitary sewer line that flows northward from the PAD District, within the Warren 
Avenue right-of-way, ultimately traversing to a regional interceptor sewer within the Rillito River corridor.

Coordination will be necessary with the RWRD to formally establish and reserve the public sewer system 
capacity sufficient for the proposed new hospital and bed towers, together with determining whatever system 
augmentations might be needed to physically ensure same.

A separate consideration is the presence of a RWRD monitoring manhole near the existing main lobby 
entry of DCMC. Monitoring manholes have special access and protection requirements that must be 
accommodated with any new Site improvements in the immediate vicinity.

B. Potable Water 

The existing PAD Property and adjacent AHSC campus are both served by Tucson Water, with two on-Site 
wells that are owned and maintained by the UA available as back-up potable water service. The redeveloped 
PAD District will continue to receive its potable water service from Tucson Water, with the existing UA wells 
available for back-up under an arrangement between Banner Health and the University.

C. Dry Utilities

Existing infrastructure for natural gas (Southwest Gas), electric (Tucson Electric Power), cable television 
(Cox Communications), and telephone (Century Link) is already in place and well established throughout the 
PAD District. All necessary contractual arrangements, relocations, augmentations, and easement provisions 
will be arranged with each of these various servicing companies during final design and engineering of the 
BUMC redevelopment program.
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Exhibit 21: Existing Primary Utility Lines (Public and Private)

The BUMC PAD is an extensive infill and redevelopment project. The basic framework of utility infrastructure 
necessary to ultimately serve the project is already in-place or is project-convenient. While relocations, 
augmentations, and/or various upgrades will ultimately be necessary, to one extent or another, to provide 
the improved utility services needed for the new hospital and the other BUMC repurposed facilities, and 
while some of these efforts might be somewhat complicated in nature, all of them fall within the realm of the 
normal engineering and design challenges that routinely accompany large-scale urban infill redevelopment.
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ENVIRONMENTAL FACTORSII.F

Three primary environmental factors are relevant to the BUMC PAD, namely surface drainage & 
hydrology, existing native plant resources and landscaping, and soils. Each of these is discussed 
further below.

The PAD District is a fully developed and urbanized medical campus with numerous buildings, pedestrian 
walkways and vehicular roadways. As a result, the majority of the existing campus is already impervious 
surface, generally sloping from southeast to northwest, with much of the current stormwater conveyance 
occurring within the Site’s existing interior roadways. The campus has been developed over a period of 
many years, but never under the guidance of a comprehensive master drainage plan addressing all on-
Site conditions and downstream impacts. Instead, drainage matters have historically been addressed on a 
case-by-case basis or in piecemeal fashion as development proceeded, leaving significant larger drainage 
issues insufficiently addressed. The BUMC PAD provides the first opportunity to effectuate a comprehensive 
drainage solution for the Property, as well as help ameliorate long-standing downstream issues in the 
Jefferson Park Neighborhood. 

A. Off-Site Characteristics & Downstream Issues
The BUMC PAD Site falls within the Flowing Wells Wash regional watershed (See Exhibit 22). Surface runoff 
from this watershed proceeds in a generally northwesterly direction and ultimately outfalls into the Santa 
Cruz Wash west of Interstate 10. The PAD Site is near the upstream limits of the watershed and there are no 
designated regional conveyance corridors through the Site. Some limited public storm-drain infrastructure 
does exist within the Property.
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Exhibit 23: Regional Watersheds

OFF-SITE WATERSHED BOUNDARIES

BANNER-UMC
PAD DISTRICT

LEGEND

Exhibit 22: Regional Watersheds

Part of the surface run-off from within this watershed flows into and through the PAD Site from the adjacent 
AHSC campus to the south. With respect to the PAD District, this incoming AHSC run-off represents off-
Site flow that must be accepted and addressed in accordance with City of Tucson Floodplain regulations. 
The combined runoff from the AHSC Property, together with that currently generated on the PAD Property, 
continues northward and enters the Jefferson Park Neighborhood at three distinct points of concentration (see 
Exhibit 23 for a depiction of the PAD District, points of concentration, and existing stormdrain infrastructure).

The stormwater flows exiting the PAD District have historically resulted in downstream drainage issues within 
the JPN, including flooding conditions during certain storm events. In 2004, the City of Tucson proceeded 
with the design of significant stormwater improvements intended to address these prevailing drainage 
issues. Two (2) large-diameter public storm drains were envisioned under this effort: 1) a line extending from 
the Cherry Avenue to the existing Mountain Avenue storm drain, and 2) a second line within Martin Avenue 
ultimately connecting to the same Mountain Avenue system. Unfortunately, only the Martin Avenue line was 
ever constructed. This line extends through the PAD District, beneath the on-Site North Ring Road, where it 
receives run-off from an existing detention basin just south of the UMC South Garage, together with volume 
received from a separate, private stormdrain that collects run-off from North Ring Road pavement.
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Exhibit 24: Local Watershed & Historic Flow Rates
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JEFFERSON PARK NEIGHBORHOOD

PAD SITE

NORTH CAMPBELL AVENUE

Q100=194 CFS
V100=6.1 AC-FT

Q100=162 CFS
V100=4.2 AC-FT

Q100=131 CFS
V100=2.9 AC-FT

Exhibit 24: Existing Stormwater Surface Flows Exiting the PAD District

B. On-Site Characteristics

Within the PAD Site, existing stormwater management facilities are limited to the aforementioned Martin 
Avenue/North Ring Road storm drain system and the small detention basin south of the UMC Garage. No 
fully comprehensive or coordinated system of improvements to capture and direct Site runoff to properly-
size retention/detention facilities, or to minimize on-Site ponding, or to reduce or control the concentrated 
storm flows exiting the PAD Site is presently in place. Site runoff that is not captured and conveyed by the 
Martin Avenue storm drain system described above is instead surface-drained to the north (within on-Site 
streets and roadways), exits the PAD Site, and enters the Jefferson Park Neighborhood (JPN) at the three 
points of concentration mentioned earlier, namely the alignments of Cherry Avenue, Warren Avenue, and 
Martin Avenue where they leave the PAD Property (shown on both Exhibits 23 and 24).

In conjunction with this BUMC PAD, an initial hydrologic study was performed to quantify peak flows and 
runoff volumes. This study was completed in conformance with adopted City of Tucson guidelines and 
policies and utilized 2005 topographic data, 2014 aerial photography, and supplemental field reconnaissance. 
Peak flow calculations were derived using the City of Tucson Method for Estimating Flood Peaks and 
Flood Hydrographs (Revised April, 1998). Hydrographs were combined and routed within the HEC-1 Flood 
Hydrograph Package. The existing on-Site storm drain facilities were factored into the model, which was run 
for the 2-year, 5-year, 25-year, 50-year, and 100-year storm events using a 1-hour storm duration. Flow paths 
and the 100-year existing flow rate (Q100) for various points within the watershed, including the exiting points 
of concentration, are illustrated on Exhibit 23.

The above hydrologic results and analyses completed with this PAD effort are based upon archival Site 
data and information, and are intended primarily to provide a reliable basis for comprehensive stormwater 
planning. These results will be further refined in conjunction with a final, engineered Site plan of the proposed 
Site improvements and shall undergird the full Drainage Report that will accompany the future Development 
Package and civil construction drawings for the project. 
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8. Encourage the University to continue to comply with federal, state, and local
guidelines ensuring that:

8.1 Noise, fumes, lighting and other negative impacts are not extended off-site;

8.2 Any potentially noxious or hazardous materials, activity, and/or byproducts
are separated from the environment in a safe and lawful manner; and

8.3 Adequate pollution control and monitoring, emergency evacuation and
containment procedures are established.

9. Encourage the University of Arizona to continue to comply with City and County
stormwater detention policies to mitigate the impacts of University development on
downstream areas.

10. Encourage the University to provide additional open space areas for groundwater
recharge, water harvesting, and stormwater detention.

11. Investigate the establishment of a "greenbelt" system (Figure 1) at the UA campus
perimeter to serve as a neighborhood buffer and visual amenity while providing new
circulation and recreational opportunities (e.g., bicycle routes, seating and play areas,
jogging trails).

Exhibit 25: City of Tucson University Area Plan (UAP) “Greenbelt” Concept

C. Conceptual Solutions Contemplated by Prior Planning Efforts

In February, 2009, the UA prepared the Surface Water Master Implementation Plan (SWMIP), which outlined 
a series of proposed drainage improvements to the AHSC campus. The BUMC PAD Site was, at that time, 
a part of the AHSC campus and, as such, was wholly contemplated in the SWMIP Study. The SWMIP was 
reviewed and compared with the current PAD-related drainage analyses described above. The primary target 
recommendation of SWMIP was the construction of multiple, strategically placed stormwater catchment 
systems, throughout the AHSC campus, capable of capturing and containing one hundred percent (100%) 
of the run-off from the 100-year storm event. The proposed SWMIP catchments were all sized to this level, 
with the acknowledgement that full capture of the 100-year volume might be impossible in all campus areas. 
The conceptual catchments identified in the SWMIP are the guiding framework of the proposed stormdrain 
and catchment facilities for the BUMC PAD District. Final sizing of same, together with the design-year storm 
event that the facilities are intended to capture, will be driven by the practical realities of integrating these 
major improvements into a redeveloped medical campus, together with appropriate cost-benefit factors of 
system efficiency versus attendant cost.

In addition to the above SWMIP study, past planning efforts by both the UA and the City of Tucson have 
recognized the existing drainage realities of the PAD Site (and the larger AHSC campus), as well as the 
impacts of same on the downstream Jefferson Park neighborhood. As a result, the UA Comprehensive 
Campus Plan (UACCP), the Jefferson Park Neighborhood Plan (JPNP), and the University Area Plan (UAP) 
all incorporated a “green edge” component along the north boundary of the PAD District to accomplish the 
following: 1) provide an effective greenway and visual buffer for the JPN from the current and future medical 
campus; and 2) provide the opportunity for a multi-use buffer and surface retention/detention facility that 
would capture a portion of the run-off currently exiting the medical campus and thereby help ameliorate 
existing downstream drainage impacts experienced by JPN. See Exhibit 25 for an excerpt from the UAP. 
This multi-use buffer/drainage component envisioned by these prior planning efforts will be initiated by the 
BUMC PAD as the North Green, which is discussed in more detail in Section III.D.4 (Multi-Use Drainage & 
North Green) of this PAD document.
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Botanical Name Common Name Qty.

Celtis reticulata Netleaf Hackberry 4

Chilopsis linearis Desert Willow 48

Fouquieria splendens Ocotillo 1

Olneya tesota Ironwood 10

Parkinsonia florida Blue Palo Verde 7

Prosopis velutina Velvet Mesquite 46

Washingtonia filifera California Fan Palm 1

Botanical Name Common Name Qty.

Bauhinia lunarioides Chihuahuan Orchid Tree 5

Bauhinia sp. Orchid Tree 3

Callistemon viminalis Weeping Bottlebrush 7

Ceratonia siliqua Carob 1

Chamaerops humilis Mediterranean Fan Palm 4

Chitalpa tashkentensis Chitalpa 5

Citrus aurantium Sour Orange 11

Cocculus laurifolius Hindu Laurel 1

Cordia boissieri Texas Olive 6

Cupressus sempervirens Italian Cypress 1

Cycas revoluta Sago Palm 5

Dalbergia sissoo Sissoo Tree 4

Eucalyptus microtheca Coolibah 5

Eucalyptus papuana Ghost Gum 4

Eucalyptus sp. Unidentified Eucalyptus 2

Eysenhardtia orthocarpa Kidneywood 4

Fortunella margarita Kumquat 1

Jacaranda mimosifolia Jacaranda 4

Juniperus chinensis Chinese Juniper 1

Ligustrum lucidum Common Privet 1

Myrtus communis Twisted Myrtle 2

Olea europaea European Olive 5

Botanical Name Common Name Qty.

Parkinsonia aculeata Mexican Palo Verde 2

Parkinsonia x Desert Museum 14

Phoenix canariensis Canary Island Date Palm 12

Phoenix dactylifera Date Palm 4

Pinus canariensis Canary Island Pine 1

Pinus eldarica Mondel Pine 5

Pinus halepensis Aleppo Pine 3

Platycladus orientalis Oriental Arborvitae 5

Podocarpus macrophyllus Japanese Yew Pine 5

Prosopis glandulosa Honey Mesquite 10

Prosopis sp. Unknown Mesquite 10

Quercus buckleyi Texas Red Oak 3

Quercus sp. Unknown Oak 1

Rhus lancea African Sumac 1

Syagrus romanzoffiana Queen Palm 3

Thuja sp. Arborvitae 3

Trachycarpus fortunei Windmill Palm 5

Vachellia farnesiana Sweet Acacia 5

Vauquelinia californica Arizona Rosewood 2

Washingtonia filifera California Fan Palm 1

Washingtonia robusta Mexican Fan Palm 20

Yucca gloriosa Spanish Dagger 1

Table 1: Native Plant Inventory

Table 2: Non-Native Plant Inventory

In practical terms, it can be said that the existing 
landscaping and plant materials within the current 
PAD District are somewhat sparse in nature. This 
is primarily due to the fact that many of the current 
campus facilities were/are temporary in nature (e.g. the 
numerous modular buildings). There was little wisdom 
in implementing permanent landscape features around 
such temporary structures, or in locations where major 
future improvements were envisioned by the adopted 
UA Comprehensive Campus Plan. With this in mind, 
a comprehensive inventory of protected/native and 
non-native plants within the PAD District is provided in 
Tables 1 and 2. 

The landscape of the entire UA main campus is generally managed as an arboretum, with arid and semi-arid 
plants from climates around the world. Some of the established tree specimens are recognized as being 
amongst the largest of their kind in Arizona and, in some instances, the very first example of the species 
planted in the United States. While the main campus incorporates many exotic species into its plant palette, 
the PAD District will further a landscape concept that will emphasize those plants that are indigenous to the 
arid desert Southwest. This approach, together with the general expansion and densification of landscape 
areas on the redeveloped PAD District, will ensure a well-integrated landscape theme throughout the Banner-
UMC PAD District and the adjacent AHSC, while still respecting the history and flavor of the UA main campus.
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Exhibit 26: Existing Open Space and Native Tree Inventory

Exhibit 26 provides a graphic depiction of the existing passive and active open space areas within the PAD 
District, as well as the locations of existing native trees.

As a point of note, Section III.B.3 of this document (Land Use Regulations — Development Standards) 
proposes certain minor modifications to the standard City of Tucson landscape regulations (per UDC, Article 7, 
Section 7.6, “Landscaping and Screening”, and the Technical Standards Manual, Section 5, “Landscaping”). 
The standards used for mitigating transplanted or removed protected native plants on the PAD Property will 
still be in accordance with UDC Section 7.7 (Native Plant Preservation). 
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Exhibit 26: Dominant Soils

BOUNDARY OF PAD DISTRICT

Exhibit 27: Dominant Soils

The soil conditions underlying this wholly urbanized and developed Site are unremarkable. All geotechnical 
preparations necessary to facilitate the redevelopment of the PAD Site can be considered routine. That being 
said, Exhibit 27 depicts the two dominant soil types characterizing the Site, namely Soil Group HSG Type “D” 
(Cave Soils & Urban Land) and Soil Group HSG Type “B” (Mojave Soils & Urban Land). Both are common 
throughout the entire Tucson metropolitan region.
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View of Downtown Tucson
Tucson, Arizona

Diamond Chi ldren’s Medical  Center
Emergency Department Entry

The PAD Site is primarily visible from the JPN to the immediate north and from the Campbell Avenue corridor 
to the immediate east. Existing development to the immediate west and south is almost exclusively campus-
related UA functions, many of which are multi-story themselves and which serve to mitigate direct visibility of 
the PAD District from these locations. 

Future development within the PAD District will maintain the existing major view corridor along Campbell 
Avenue. The new hospital building will not appreciably affect existing views into or across the PAD 
District. See Exhibit 28 for a preliminary viewshed analysis of the entire PAD Property.

Any supplemental viewshed analysis, required due to Campbell Avenue’s gateway route designation, 
will be provided as part of future development package submittals to PDSD attendant to any new 
building construction within the PAD District. 

II.G.2 Viewsheds

The primary viewsheds available from the Property are the distant Santa Catalina Mountains view to the 
north and the distant Rincon Mountains view to the east (refer to Exhibit 28). These views are enjoyed by 
the JPN residents north of the PAD Site, the Catalina Vista and Blenman-Elm neighborhoods east of the 
PAD area (across Campbell Avenue), and the northbound motorists within the Campbell Avenue arterial 
corridor. The proposed new construction on the 
PAD District lies effectively “behind” these vantage 
points and, as such, will in no way interfere with the 
distant Santa Catalina or Rincon Mountain views 
nor with the individuals who presently enjoy them. 
Furthermore, views through the PAD Site from the 
south and west (including those toward the east 
from the North University Neighborhood) are not of 
significant material consideration here, in that these 
views are already screened by numerous UA Facilities 
Management and/or AHSC functions, most of which 
are multi-story themselves and which already serve to 
partially or wholly block the predominant distant views 
to the north and east.
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Exhibit 28: Existing Viewsheds and Photo Locations

For Location of all Numbered Photos See Key Above
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Exhibit 28: Existing Viewsheds and Photo Locations (Continued)
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II.H.1 Site Opportunities
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II.H
University Medical  Center

The BUMC PAD offers the following significant opportunities:
• Its central location near major north-south and east-west transportation corridors, together with its proximity 

to all multi-modal transportation opportunities, including the new Sun Link streetcar, maximizes the campus’s 
convenience to patients and staff and fosters the widest possible public access to state-of-the-art hospital 
and trauma care.

• The proposed project represents a major private investment in public health for the entire Southern Arizona 
region; this infusion of private investment into the PAD District facilities will ensure the long-term economic 
viability and availability to the metropolitan patient population.

• The transfer of the PAD Property into private ownership will trigger all applicable City of Tucson regulatory 
authority, thereby providing better assurances to surrounding Property owners as to the full enforcement 
and implementation of all commitments and representations made in this PAD document.

• The direct coordination and on-going dialogue between Banner Health and leaders of the most affected 
nearby neighborhoods has ensured that timely and accurate information was dispensed to the surrounding 
private property owners and that material input was gained from these affected neighbors and integrated 
into the property’s redevelopment process.

• The redevelopment of the PAD District by a private entity finally provides the opportunity to materially “knit 
together” the various regulatory documents that have contemplated, in one degree or another, the ultimate 
development of the Property, namely the City of Tucson’s University Area Plan (UAP) and Jefferson Park 
Neighborhood Plan (JPNP), and the UA’s adopted Campus Comprehensive Plan (UACCP). The BUMC PAD 
Site is proceeding in a fashion that fulfills and demonstrates compliance with all three of the above. 

The Site is largely unremarkable in terms of any major built or environmental constraints, but the following 
matters are worthy of note: 
• As described in Section II.A.3 above (Natural & Built Constraints), the primary challenges facing Banner 

Health, as owner/developer, are in the form of undertaking a major reconstruction and redevelopment effort 
within an existing healthcare/hospital environment whose present facilities must remain wholly operational 
during the construction process. Banner Health possesses the breadth of experience necessary to 
successfully meet this challenge.

Exhibit 29 provides an illustrative depiction of the above Site Analysis primary findings, as well as 
the site’s most salient opportunities and constraints of the property. The items represented thereon 
are further amplified below.



50 | SECTION II

S
IT

E 
A

N
A

LY
S

IS

PimaMaps Print

This map is a user generated static output from an Internet mapping site and is 
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Exhibit 29: Comprehensive Opportunities & Constraints Map

• The historical downstream stormwater flow into the Jefferson Park neighborhood is an issue that must, 
for the first time, be addressed in a comprehensive fashion by this PAD District. The North Green buffer 
and surface retention/detention facility along the PAD’s northern boundary, in conjunction with other 
supplemental retention infrastructure to be employed on the project, will provide the first coordinated 
drainage solution ever implemented on the Property and will ensure significant, material improvement 
in all downstream conditions. This solution is discussed in detail in Section III.D.4 (Multi-Use Drainage & 
North Green) of this PAD document and will require significant coordination between Banner Health, the 
University, Jefferson Park, and the City of Tucson Office of Historic Preservation.

• The redevelopment of the PAD District, as well as its on-going operations, are also governed by a wholly 
separate Declaration of Easements, Covenants and Restrictions between Banner Health and the Arizona 
Board of Regents. This PAD document and its attendant Site Plan and development regulations have been 
structured to be in full accordance with the requirements of this Declaration.
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PROPOSED PAD OVERVIEW 
& PHASING

III.A.1 Land Uses & Facilities

III.A.2 Coordination with Adjoining Neighborhoods

III.A

The BUMC PAD District will be redeveloped into a state-of-the-art medical campus that will feature, among 
other things, the construction of a new hospital facility, with two new bed towers, to ultimately replace the 
current UMC Hospital functions (see Exhibit 30 for a the detailed BUMC Site Plan; an illustrative version is 
provided in Appendix C). In the ultimate build-out condition, the overall campus will provide more than 1.8 
million square feet (1,800,000 SF) of hospital space, comprising more than 800 beds, and will retain all of 
the present DCMC square footage, while repurposing as much of the other existing campus facilities as is 
reasonably practical and cost-effective. 

To assist with the development and preparation of this PAD, Banner Health interacted extensively with a 
group of leaders from the most affected surrounding neighborhood associations, including representatives 
of the Jefferson Park, North University, Blenman Elm, Catalina Vista Neighborhood Associations, and 
those neighborhood associations represented in the University’s Campus Community Relations Committee 
(“CCRC”). These groups and Banner Health representatives worked in mutual good faith to discuss 
and reasonably address all specific issues raised by the group during their review of the project and the 
preparation of this PAD document. A comprehensive series of meetings was held over the course of 
developing and finalizing this PAD prior to its formal submittal and rezoning filing with the City of Tucson. 
Separate documentation of these meetings is part of the formal PAD rezoning application filing submitted to 
the City of Tucson.

Specific issues addressed in the meetings included the following:
• The particulars of the Site Plan and campus redevelopment plan presented herein, 
• The building setbacks and building heights of the new hospital and bed towers,
• The historical downstream drainage issues which have impacted the Jefferson Park Neighborhood and 

the PAD provisions that have been made to protect the adjacent neighborhoods and improve those 
downstream conditions,

• The design and particulars of developing a multi-use buffer & stormwater retention/detention facility along 
the PAD’s northern boundary (the North Green),

• Coordination on the specifics of implementing the North Green while still preserving the formal Historic 
District designation of the Jefferson Park Neighborhood, together with the protocol and procedures 
necessary to modify the present historic-district boundary

• Concerns with respect to traffic and site lighting,
• The particulars of the construction process and the desire for on-going communication with the neighbors 

during it,
• General medical campus operations relevant to the neighborhoods, most notably the helicopter flight 

paths, adherence to the existing Memorandum of Understanding governing same, and the proposed 
routing of emergency-service vehicles to and from the campus.
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III.A.3 Anticipated Phasing

In general, Phase 1 of the PAD Site’s redevelopment will see the construction of approximately 700,000 
square feet (700,000 SF) of the new hospital and bed tower that will replace a portion of the existing 
UMC Hospital facility. This Phase 1 development will bring the total building area of the medical campus 
to approximately 1.4 million square feet (1,400,000 SF), with a total of 661 beds (183 of which constitute 
replacement beds for the existing hospital and 155 of which represent additional new beds). The new 
hospital main lobby entrance will be oriented northward and will also feature new 200-space visitor surface 
parking lot convenient to the main lobby and hospital entrance. Phase 2 of the redevelopment includes the 
addition of a second bed tower (approximately 355,000 SF and an additional 168 beds) to the Phase 1 
hospital facility, as well as construction of a new 2,000-space multi-story parking structure south of the new 
hospital. At completion of the Phase 2 construction, the medical campus is estimated to have more than 1.8 
million square feet (1,800,000 SF) of medical facilities and approximately 800 beds. In conjunction with all of 
the above, some or all of the original UMC Hospital 201 building, built in the 1960’s, will be repurposed for 
various hospital administrative and other office functions. 

See Exhibit 31 for a preliminary phasing plan for the project. Further detail as to the major facilities shown 
thereon (and on the Exhibit 30 Site Plan) is provided below.
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PARKING REQUIRED / BED & CLINICS: PHASE 1 MIN AT 3.7 / BED MAX AT 5.2 / BED

DCMC BEDS 215 796 1,118
NEW BEDS 336 1,243 1,747
NEP BEDS 110 407 572
CLINIC 46,477 SF AT 4/1,000 GSF 186 186

Total Parking Required Parking for Beds and Clinic 661 2,632 3,623

PARKING REQUIRED PER BED & CLINICS: PHASE 2 MIN AT 3.7 / BED MAX AT 5.2 / BED

DCMC BEDS 215 796 1118
NEW BEDS 336 1243 1747
NEP BEDS 97 359 359
PHASE II BEDS 168 622 874
CLINIC PHASE 1 46,477 SF 4/1,000 GSF 186 77
CLINIC - 19,174 SF AT 4/1,000 GSF 77 77

Total Parking Required Parking for Beds and Clinic 816 3282 4251

PARKING PROVIDED PHASE I PHASE 2

NW GARAGE 1,050 1,050
NE GARAGE 975 975
NORTH SURFACE PARKING 269 269
WEST PARKING 80 0
S1 SURFACE PARKING 3 3
S2 SURFACE PARKING 323 0
EAST SURFACE PARKING 0 0
PHASE 2 GARAGE 0 2000

2,700 4,297

SPECIAL NOTE:   THE UMC 201 BUILDING GROSS FLOOR AREA (265,083 SF) AS SHOWN ABOVE PROVIDES FOR ADMINISTRATIVE AND OFFICE FUNCTIONS IN SUPPORT OF THE HOSPITAL.    
APPROXIMATELY 138,000 SF OF THIS TOTAL SQUARE FOOTAGE (FLOORS 3 THROUGH 8 OF THE STRUCTURE) MAY, AT SOME FUTURE TIME, BE REPURPOSED FOR OTHER GENERAL AND NON-
HOSPITAL RELATED OFFICE USES.   IN THIS EVENT, APPROPRIATE PARKING PROVISIONS WILL BE DETAILED AT THE TIME OF A FUTURE DEVELOPMENT PACKAGE (DP) SUBMITTAL TO PDSD.

CLINICS IN NEP

UMC 201 BUILDING
UMC NEP BUILDING
DIAMOND CHILDREN MEDICAL CENTER
DIAMOND EMERGENCY DEPT.
NEW HOSPITAL/BED TOWER
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Exhibit 31: Phasing Plan for New Construction

A. Medical Facilities

The new replacement hospital with its two bed towers is obviously the most significant element of the BUMC 
PAD District’s redevelopment program and is required in order to provide the community with the state-of-
the-art healthcare system it needs and deserves. The planned new hospital and bed towers, along with 
the existing emergency department and trauma center, are in line with the 2009 Update of the University 
Comprehensive Campus Plan based on the planned number of beds and capacity needed for the delivery 
of medical care on the campus. Modern medical care facilities must be designed to accommodate improved 
technological facilities in patient rooms, surgery suites, and emergency rooms, all of which accordingly have 
much larger physical space needs than in years past. These are accommodated in the BUMC PAD while 
respecting the past planning efforts for expansion of the medical campus. 
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III.A.4 Public Right-of-Way Abandonments & 
Subdivision Platting

III.A.5 Owner Maintenance Responsibilities

III.A.6 Financial Assurances

III.A.7 City of Tucson Waiver of Claims 

The PAD District is presently comprised of multiple 
property tax parcels, most of which were created 
by subdivision plats dating back to the early 

All healthcare facilities and Site improvements on the 
PAD Property will be under the private ownership 
of Banner Health and, as such, will be their sole 
maintenance responsibility. A privately-owned 
residential triplex will remain within the PAD District 
and be maintained by that private owner. A small City-
owned park is located within the PAD District at the 
northeast corner; this will remain in City ownership. 
Banner Health may pursue a license agreement for 
maintenance purposes. The entire North Ring Road 
within the PAD District (including any within City-owned 
right-of-way) will be maintained by Banner Health. The 
maintenance of any public utility improvements on the 
Site, whether overhead or sub-surface, will remain the 
responsibility of the servicing utility company.

Following the adoption of a zoning ordinance 
approving this PAD, Banner Health shall formally 
close on its purchase transaction with the Arizona 
Board of Regents and, as such, acquire fee title to 
the BUMC PAD District Property. Subsequent to this 
closing, Banner Health shall submit a form of financial 
assurances for review and acceptance by the City of 
Tucson. This form of assurances may be a performance 
bond or similar financial instrument, or may be a formal 
Development Agreement, and shall address the on-
Site and/or off-Site drainage infrastructure and new 
street improvements as necessary to insure the proper 
functioning of the project as depicted on the detailed 
Site Plan presented above in Exhibit 30. 

Banner Health shall execute and record a separate 
agreement, per adopted City of Tucson format, to waive 
any claims against the City for zoning amendments in 
conformance with A.R.S. Sec. 12-1134(I).

B. Surface Parking & Parking Structures 

In general, the parking demand of hospital facilities 
is far greater than that of conventional retail, office, 
or commercial uses. This demand is driven by the 
required shift overlapping of staff. The proper shift 
changing of hospital staff requires a certain amount 
of “overlap” time, wherein the entire staffs of both the 
exiting and the arriving shifts must simultaneously 
be on-duty for the patient care transition. This 
demands that staff parking be available for both 
shifts to accommodate the overlap period. Beyond 
this unique dynamic, there is also the need for 
significant visitor/patient parking, much of which is 
used by multiple family members visiting the same 
patient. The specialized parking requirements for 
the Site are provided in Section III.B.3 (Land Use 
Regulations — Development Standards) of this 
PAD document. Over time, there is the reality 
that several out-patient clinic functions on the 
current campus will be moved to off-Site locations, 
thereby reducing the parking count necessary to 
adequately serve the remaining clinics within the 
PAD District. This dynamic has been acknowledged 
in the specialized parking requirements detailed in 
Section III.B.3.B below.

C. N Ring Road and Main Entrance Improvements 

The BUMC PAD redevelopment program will make 
changes to North Ring Road as it exists on the 
current UMC campus. Most notably, an expanded 
and improved main campus entry and exit will be 
established at the signalized intersection of Elm 
Street and Campbell Avenue. The present on-
Site segment of Elm Street proceeds westward 
from Campbell Avenue to a t-intersection with 
the current north-south segment of North Ring 
Road. This arrangement will be modified so as to 
allow smooth, uninterrupted east-west movement 
into the campus via Elm Street, with the north-
south segment of North Ring Road intersecting 
at a new t-intersection (refer to the Exhibit 30 
BUMC Site Plan). This uninterrupted east-west 
movement provides user-friendly, simple and 
efficient circulation to and from the new hospital 
facility, emergency department, and the Diamond 
Children’s Medical Center. The entrance roadway 
will have a “boulevard” treatment up to the point at 
which it connects with the current North Ring Road 
in the western portion of the PAD District. The Elm 
Street exit at Campbell Avenue will feature a three-
lane cross-section comprised of a dedicated left-
turn lane, a combined left-turn/through lane, and a 
dedicated right-turn lane.

1900’s. The PAD Property also contains segments of 
dedicated minor public streets (also granted by the 
aforementioned plats) that still remain in use today. It 
is the intent of this PAD to: 1) subsequently process a 
comprehensive abandonment of all public street rights-
of-way within the PAD boundary; and 2) subsequently 
process a new subdivision plat that eliminates all of the 
current tax parcels and combines the entire acreage 
into a single tax parcel. Exhibit 32 illustrates the various 
right-of-way portions to be abandoned with the 
Property’s redevelopment.



SECTION III | 59

PA
D

 D
IS

TR
IC

T 
P

R
O

P
O

S
A

L
LEGEND

N

Banner-UMC PAD District

Public Rights-of-way to be Abandoned - Phase 2

Previously Abandoned Public Rights-of-way 

1

2

3

4

Existing Parking Garage

Existing Surface Lot

DCMC

UMC NEP

5

6

7

UMC 201 Building

College of Medicine

Cancer Center

N RING RD E CHAUNCEY LNN 
M

AR
TI

N 
AV

E

N 
W

AR
RE

N 
AV

E

N 
CH

ER
RY

 A
VE

E ADAMS ST

N 
CA

M
PB

EL
L 

AV
E

N 
CH

ER
RY

 A
VE

E DRACHMAN ST

E LESTER ST

N 
RI

NG
 R

D

N 
RI

NG
 R

D
ARIZONA HEALTH SCIENCES

CENTER CAMPUS

N 
W

AR
RE

N 
AV

E

1

2

5

4

1

2

6

7

3

Public Rights-of-way to be Abandoned - Phase 1

Exhibit 32: Conceptual Depiction of Proposed R.O.W. Abandonments 
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LAND USE 
REGULATIONS

III.B.1 Establishment of UDC Base Zoning 
Designation for the PAD District

III.B.2 Proposed Major Medical & Institutional 
Uses

III.B

Tucson, Arizona

The Unified Development Code (UDC) base 
zoning for the BUMC PAD Site is OCR-2 (Office, 
Commercial, Residential) in accordance with UDC 
Article 4.7.27 and UDC Use Table 4.8.6 (Commercial 
and Mixed Use Zones). PAD-specific modifications 
to the permitted uses and development standards 
contained therein are provided in Section III.B.2 
below.

By this BUMC PAD, all existing uses, facilities, 
building heights, setbacks, loading zones, 
parking facilities, driveways, and streets within 
the PAD District as they exist as of the effective 
date of the PAD are considered in accordance 
with the Property’s PAD zoning designation. 
The Development Standards as outlined in 
the Section III.B.3 below apply to the new 
construction and redevelopment of the PAD 
District in accordance with the presented Site 
Plan (Exhibit 30) and Phasing Plan (Exhibit 31).

A. Descriptions of Proposed Facilities & Functions

The redevelopment of the PAD Site will occur in 
two primary phases. The first phase will be the 
construction of a new hospital facility and bed 
tower to replace a portion of the existing UMC 
Hospital (201 Building), together with a series of 

new surface parking areas, Site-wide stormwater 
management infrastructure, and a reconstructed 
campus main entry and exit onto Campbell Avenue at 
Elm Street. The second, longer-term phase, will include 
an additional hospital support expansion and a second 
bed tower addition to the new hospital, together with 
a new multi-level parking structure to accommodate 
the expanded facility. The overall PAD redevelopment 
program also includes the repurposing of some of the 
existing campus facilities, for example the original UMC 
Hospital 201 Building, which will be converted to various 
medical campus administrative, operational, and 
other office functions. The Diamond Children’s Center 
square footage, including that for its trauma center 
and emergency department, will remain as it exists 
today, with some transfer of beds into the new hospital 
bed tower(s). The ultimate build-out of both phases 
will result in more than 1.8M square feet (1,800,000 
SF) of hospital space, comprising approximately 800 
beds. Refer to the detailed BUMC Site Plan (Exhibit 
30) for a tabular breakdown, by phase, of the planned 
square footages, bed counts, and attendant parking 
requirements. 

B. List of Permitted Uses per the Designated Base Zone

Permitted uses for the PAD District are governed by the 
following:
• Those Permitted Uses as allowed per UDC Article 

4.7.27 (OCR-2 Zone) and accompanying UDC Use 
Table 4.8.6 (Commercial and Mixed Use Zones), 
except for those uses expressly prohibited in Section 
III.B.2.d below, and 

• The BUMC PAD property is also subject to a 
separate Declaration of Easements, Covenants 
and Restrictions between Banner Health and The 
University of Arizona (see Appendix D for the full 
document). Per this Declaration, the PAD Site shall 
generally be used only for the delivery of health care 
and/or wellness services including but not limited 
to (a) inpatient and outpatient care and services, (b) 
clinics, support goods and services, offices, research, 
education and training, and administrative services 
related to the delivery of health care and/or wellness 
services, and (c) other uses reasonably related to 
and in support of the delivery of health care and/or 
wellness services provided on the Property, together 
with those Site improvements typically associated 
with first class healthcare centers such as, by way 
of example and not limitation, food services, retail 
establishments, community venues and facilities 
for patient families. There is an acknowledgement 
that the type, and manner of delivery of, services 
to advance health and wellness are constantly 
changing and, accordingly, the above shall be 
interpreted to permit evolution in the composition of 
healthcare and wellness services and related uses. 
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III.B.3 Development Standards

C. Supplemental Permitted Uses within the PAD District

The following uses shall also be formally considered as 
Permitted Uses within the PAD District in addition to 
those cited in the above Section II.B.2.B. These uses 
are included here due to their essential importance to 
the proper functioning and operation of the BUMC as 
a major medical use, and to therefore insure that there 
is no future question or alternative interpretation as to 
their status and permitted nature on the campus:

Major Medical Use Support Services
• Wireless Service and Communications Tower
• Emergency Services & Transport
• Helicopter Transport Services, including Helistop 

and Heliport Landing Pads
• Storage and Transport of Hazard Materials as 

Required for major Medical Use
• Operation of University-owned Water Wells
• Central Utility Plant (CUP)
• Hazardous Materials Above-Ground Storage Tanks 

(AGST’s) including, but not limited to, those for the 
storage of bulk oxygen, liquid oxygen, nitrogen, 
nitrous oxide, and carbon dioxide. There shall be 
no limit on the number of AGST’s allowed and, 
consistent with UDC Use Table 4.8.6 and the 
attendant UDC Use-Specific Standards per Sec. 
4.9.10.B for the Major Medical Service use, there 
shall be no limit on the storage capacity, height, or 
diameter of said tanks. All outdoor AGST’s shall 
be located within the Central Utility Plan (CUP) as 
permitted above and as depicted on Exhibit 30.

Retained Private Residential Use

The PAD District will retain an existing residential 
triplex located at extreme northeast corner of the PAD 
Site.  This triplex has historically been used for private 
residential rentals and will continue to be used as such 
after the adoption of this PAD and the construction of 
the North Green, which will border the triplex. To insure 
the continued use of the triplex for private residential 
rental purposes for the foreseeable future, the following 
permitted use in accordance with UDC Use Table 4.8.6 
is expressly stated here as a permitted use within the 
BUMC PAD District, with the understanding that the 
triplex rental may removed at some time in the future 
and the land incorporated into the North Green:

• Residential Land Use Group; Family Dwelling; 
Multifamily Development

D. Prohibited Uses

The following uses from UDC Use Table 4.8.6 are 
expressly prohibited within the PAD District:

• Correctional Facility (Custodial or Supervision)
• Alcoholic Beverage Service (Large Bar or 

Microbrewery)
• Animal Service
• Billboards
• Large Retail Establishment
• Swap Meets and Auctions
• General Manufacturing
• Heavy Equipment Manufacturing
• Maintenance & Environmental Services

A. Building Criteria

Building Setbacks 

For the purpose of regulating building setback 
requirements and related development standards 
that would normally apply to separately owned 
lots or parcels of land, the exterior PAD District 
boundary shall serve as the point of measurement 
for all setbacks, unless otherwise specified below. 

Setbacks for Existing Buildings & Structures:

Setbacks for all existing buildings and structures 
in place within the PAD District as of the Effective 
Date of this PAD, including temporary or modular 
buildings, are considered in full compliance with 
this PAD. 

Setbacks for New Buildings & Structures: 

All buildings or structures whose construction 
commences on or after the Effective Date of this 
PAD shall be set back at least twenty feet (20’) 
from the exterior boundary of the PAD, as well 
as at least twenty feet (20’) from the edge of any 
public right-of-way or from any private roadway 
internal to the PAD District, unless otherwise 
provided below: 
• The setback for new occupied buildings and 

structures shall be a minimum of two hundred 
fifty feet (250’) from the northern boundary of 
the PAD District adjacent to the Jefferson Park 
neighborhood (see Exhibit 33). This setback 
requirement does not pertain to the existing 
multi-level parking structure in the northwest 
portion of the District. The current setback of 
this parking structure is compliant with this PAD. 

• In those PAD locations where the external 
boundary of the PAD District is located at least 
twenty feet (20’) from the edge of an adjacent 
public right-of-way or from the edge of a private 
road, new surface parking lots and multi-story 
parking structures are allowed a setback of zero 
feet (0’) from the external PAD boundary.
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• So as to codify certain additional and specialized 

setback requirements further applicable to the 
PAD District, Exhibit 34 provides a reference Site 
plan illustrating the existing buildings, structures, 
and Site improvements located upon: 

1) the property being acquired by Banner 
Health; and 
2) the adjacent property being retained 
by the UA/Arizona Board of Regents. 
The following specialized setbacks are 
required for any new buildings or structures 
within the PAD District, as measured from 
those specific UA/ABOR buildings and 
improvements described below. Compliance 
with the following specific setbacks will 
be demonstrated, as applicable, at the 
time of future Development Package (DP) 
submittals to the Planning & Development 
Services Department.

• Setbacks from the Loading Dock area must be 
a minimum of one hundred feet (100’) from the  
most westerly portion of the western façade 
of Steele Children’s Research Center (Building 
201.02 depicted on Exhibit 34) and from the 
northern façade of the AHS Library (Building 
201.01 depicted on Exhibit 34). Setbacks 
between any new building within the PAD 
District to any building adjacent to the PAD 
boundary must be a minimum of forty feet (40’) 
from the façade of any portion of such adjacent 
building. There are two (2) exceptions to this 
provision, thereby permitting a new building  
within the PAD District to be constructed and/or 
maintained with no required setback in the  
following instances: 

1) the foregoing requirement shall not apply 
to the planned new public entrance, located 
within the PAD District for the Diamond 
Children’s Medical Center (DCMC) in 
proximity to the Arizona Cancer Center as 
generally shown on Exhibit 34; and
2) the foregoing requirement shall not 
apply to those portions of the 201 building 
(depicted on Exhibit 34 with the number 
“201” beneath its name) that physically abut 
and straddle the PAD boundary. While these 
existing portions of the 201 building may be 
modified in the future, they will continue to 
abut and straddle the PAD boundary.

• Setbacks from the University Physical Plant Risk 
Management Building (Building Nos. 205.00 
and 229 depicted on Exhibit 34) must be a 
minimum of forty feet (40’), which shall include 
a twenty foot (20’) minimum clearance, for fire 
truck access, between any new and existing 
buildings. 

• Setbacks along Campbell Avenue shall provide 
sufficient right-of-way, as determined by the City of 
Tucson, for the potential future northward extension 
of the “Modern Streetcar” from Helen Street along 
the west side of Campbell Avenue. 

Building Heights

The height of the new hospital and associated bed 
towers will be in accordance with the following 
requirements:
• Maximum building height shall be one hundred 

eighty-five feet (185’).
• Building height shall be measured from the finished 

floor elevation (FFE) of the ground floor to the top of 
the finished roof deck.

• Building parapets are allowed to extend above the 
top of the finished roof deck by a maximum of ten 
feet (10’).

• Roof-top appurtenances are allowed to extend 
above the top of finished roof deck a maximum of 
forty-five (45’).

• Roof-top appurtenances include, but are not limited 
to: penthouses, helistop and helipad facilities, 
elevator over-runs, building design and architectural 
accent features, antennae, mechanical equipment, 
and any visual screening structures associated with 
the above.

• Roof-top appurtenances shall cover no more than 
fifty percent (50%) of the total roof-top surface area. 
Helistops and helipads are specifically excluded 
from the roof-top coverage percentage.

Integration with Existing Medical Facilities

The new hospital and future parking structures 
will be integrated into the existing campus both 
aesthetically and functionally, to the extent practical 
and cost-effective.

The façade of the existing DCMC emergency 
department entry will be renovated to complement 
the materials and scale of the new hospital main entry, 
thus unifying the two buildings at the pedestrian/
street level. Please refer to the PAD Section III.G 
(Architectural Standards and Design Guidelines) for 
a further description of the aesthetic integration of all 
new construction with the existing campus through 
use of materials, colors, and massing.
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Exhibit 33: Building Setbacks
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Exhibit 34: Reference Site Plan for Specialized Building Setbacks 
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Exhibit 35: Typical Parking Stall
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B. Parking Facilities & Parking Structures

The two existing multi-level parking structures within the PAD District will be used to provide parking for 
patients, visitors and staff. The structure located at the extreme northwest corner of the Site presently 
contains 1,057 parking spaces; it will be used primarily by BUMC staff and for some overflow parking for 
patients and visitors. The existing structure located in the northeast portion of the Site contains 975 parking 
spaces and will be utilized for patients and visitors. In addition to these existing parking structures, new 
surface parking lots will be provided: 

1) in front of the new hospital, including a dedicated parking zone for patient and visitors to the emergency 
department; and 
2) a new surface parking lot, for staff use, on the south side of the new hospital. 

As part of the planned Phase 2 construction (addition of the second bed tower to the hospital), the surface 
parking lot west of the building will be replaced by the second tower and a new multi-level parking structure 
will be constructed over the new surface lot built with Phase 1 to the south of the new hospital. This new 
parking structure will be designed and landscaped so that the parked vehicles are screened from view at 
street level. The structure will be designed as an architectural element that aesthetically integrates with the 
character and materials of the established context and of the new hospital building. Refer to Exhibit 30 
(Detailed Site Plan) for further detail as to the above parking provisions. Exhibit 35 illustrates typical vehicle 
and accessible parking stalls.
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C. Specialized Vehicle & Bike Parking 
Requirements

The specialized vehicle and bicycle parking 
requirements detailed below shall apply to the 
PAD District.

Specialized Vehicle Requirements

Regulatory parking requirements are hereby 
established for the PAD District to meet the unique 
operational demands of the medical center, its 
professional medical staff, administrative staff, 
patients and visitors. These unique demands 
were discussed further in Section III.A.3 above. 

The following specific parking requirements for 
the PAD will not apply to existing surface parking 
lots or parking structures on the Property until 
such time as the Phase 1 redevelopment of the 
campus proceeds in accordance with the PAD 
Detailed Site Plan (Exhibit 30). Calculations for all 
categories will be provided at the time of future 
Development Package(s):
• Inpatient Facility: Minimum 3.7 spaces per 

inpatient bed; maximum 5.2 spaces per bed
• Outpatient Clinic or associated Administrative 

Functions: 4.0 parking spaces for every one 
thousand square feet (1,000 SF) of gross floor 
building area

• Retained Private Residential Triplex: one (1) 
space for each dwelling unit, plus one (1) visitor 
space, for a total of four (4) required spaces

• Accessible Parking (see the previous Exhibit 35) 
will be provided in the quantity and size to meet 
the prevailing requirements of the Americans 
with Disabilities Act

• Parking for alternative fuel vehicles will be 
provided based only upon demonstrated 
need, with no specific minimum percentage 
requirement. For reference purposes, Banner 
Health’s corporate standards for electric vehicle 
charging stations are provided in Appendix E.

• Car pool parking spaces will be provided based 
upon demonstrated need, with no specific 
minimum percentage requirement. Car pool 
spaces will be located in reasonable proximity 
to primary public and staff entrances.

Specialized Bike Parking Requirements

Very few inpatients or visitors arrive to hospital 
campuses via bicycle. Therefore, the bulk of the 
bike parking needed is for staff, it is long-term, 
and it is best located near staff entries. With this in 
mind, the following bicycle parking requirements 
will apply to the PAD Site (calculations for all 
categories will be provided at the time of future 
Development Package[s]): 
• No (0) new or additional bicycle parking spaces 

will be required in the existing condition of the 
current medical campus.

• Attendant to Phase 1 development of the new 

D. Specialized Loading Zone Requirements

All existing loading zones on the Property as of the 
effective date of the BUMC PAD are deemed sufficient in 
their existing condition and no new or additional loading 
zones shall be provided or required other than that as 
described below:
• In conjunction with Phase 1, a new major loading zone 
and enclosed service area for the new hospital facility will 
be provided and be comprised of the following: 

1) four (4), 12’ x 55’ loading spaces suitable for large, 
semi-tractor trailer vehicles; 
2) an associated depressed loading dock; and 
3) an additional four (4), 12’ x 32’ spaces for refuse 
collection and other operational services. 

• The loading and service area will be accessed from 
Adams Street, allowing for all arriving and departing 
service and delivery vehicles to completely access the 
enclosed central plant area and loading dock without 
impeding traffic on Adams Street. 
• The loading zone and service facilities will be adjacent to 
the hospital complex and support the hospital operational 
functions.

hospital facility, ten (10) short-term bicycle parking 
spaces will be provided in proximity to the hospital’s 
main entry. 

• Attendant to Phase 1 development of the new 
hospital facility, one (1) long-term space will be 
provided for every 15,000 square feet (15,000 SF) of 
hospital gross floor area, including new and existing 
total gross floor area. Long-term spaces will be 
located in reasonable proximity to staff entrances.

• Attendant to Phase 1 new outpatient clinic uses, 
one (1) short-term parking space will be provided for 
every 25,000 square feet (25,000 SF) of outpatient 
treatment gross floor area.

• Attendant to Phase 1 new outpatient clinic uses, 
one (1) long-term bicycle parking space will be 
provided for every 10,000 square feet (10,000 SF) of 
outpatient clinic uses gross floor area, including new 
and existing square footage. 

• Bicycle storage lockers are not permitted along the 
public façade of any public building. 

• The number of long-term bicycle parking spaces 
provided may be reduced by a formal Bicycle Share 
program, subject to review and acceptance by the 
Director of the Planning and Development Services 
Department (PDSD) at the time of Development 
Package review, with input, at the Director’s 
discretion, from the TDOT Bicycle/Pedestrian 
Coordinator. 

• Parking for alternative fuel vehicles will be provided 
based upon demonstrated need, with no specific 
minimum percentage requirement. 

• Car pool parking spaces will be provided based 
upon demonstrated need, with no specific minimum 
percentage requirement. Car pool spaces will be 
located in reasonable proximity to primary public 
and staff entrances.
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Exist ing Hel ipad

F. Helicopter Path and Helistop Facility & Operations

BUMC will continue to comply with Federal Aviation 
Administration (FAA) recommended design standards for 
minimum safety and operational design criteria for hospital 
helicopter transport and helistop facilities. Emergency 
helicopter services and related uses in the PAD District 
will be a continuation of those existing services begun 
in the 1970’s for the University Medical Center. UMC 
is the only Level 1 trauma center in Southern Arizona, 
and as this service will continue as part of BUMC, this 
established incoming and outgoing helicopter traffic will 
remain an on-going reality of the campus operation.

At present, two helipads are located on the DCMC roof-
top. With Phase 1 of the PAD’s development program, 
two new helipads will be constructed on the roof-top 
of the new hospital’s Phase 1 bed tower. These new 
helipads will thenceforth serve as the primary facilities 
for incoming and outgoing helicopter flights. The existing 
helipads atop DCMC will remain in place, but these will 
be used only when emergency or special circumstances 
preclude the use of the new helipads atop the Phase 
1 bed tower. In addition, a specific zone is delineated 
on Exhibit 36 within which a helistop and/or helipad 
will remain a permanent right within the PAD District, 
whether roof-top or surface located, to accommodate 
the unforeseen need to relocate the facility at some time 
in the future. 

The current helicopter incoming and outgoing flight 
paths to the existing helipads are illustrated on Exhibits 
37 and 38. These exhibits are taken directly from an 
existing Memorandum of Understanding (MOU) that 
is in place between University Medical Center and the 
Jefferson Park Neighborhood to the immediate north. 
The operation of the BUMC PAD District campus 
by Banner Health will honor this existing MOU, with 
divergence from its designated flight paths occurring 
only when extraordinary circumstances leave pilots with 
no other available route for a safe landing or departure.

• The loading and service area will be screened 
from view by a continuous landscape screen or by 
decorative walls not less than eight feet (8’) tall. 
• Vertical clearance above the loading and service 
will be a minimum of twenty-five feet (25’).
• Handling of oxygen and other medical gases 
within the loading and service area will be allowed 
in strict accordance with International Building Code 
(IBC) requirements.

E. Lighting

This PAD District recognizes the applicability of the 
2012 City of Tucson/Pima County Outdoor Lighting 
Code (OLC) and also recognizes that modifications 
to the OLC cannot be effectuated within a PAD 
construct. It is simply noted here that federal 
regulations and guidelines for healthcare facilities, 
together with Banner Health corporate lighting 
requirements specifically adopted to comply with 
these federal standards, may contain provisions 
which lie outside the strict provisions of the OLC. 
Any divergence between these guidelines and the 
OLC is wholly due to the fact that hospitals operate 
twenty-four hours a day in perpetuity. 

Furthermore, around-the-clock video surveillance is 
required of all major outdoor vehicular circulation, 
parking, and patient and staff drop-offs & entries. 
These areas, which comprise the majority of the 
campus complex, must receive sufficient lighting to 
ensure full visitor and staff safety, security, visibility 
and comprehensive video monitoring. In order to 
meet these objectives, light standards and fixtures 
at heights of up to twenty-five feet (25’) have proven 
necessary on similar campuses and are anticipated 
at the BUMC campus. This PAD expressly intends 
a final lighting plan and photometric design which 
satisfies these operational requirements and 
associated federal requirements.

With this in mind, Site lighting will be provided 
sufficient to satisfy the above, while still respecting 
dark-sky concerns and meeting the spirit and 
intent of the OLC. Banner Health representatives 
and consultants will work in conjunction with the 
Planning & Development Services Department 
(PDSD) to address any discrepancies between the 
proposed design and applicable OLC provisions. 

Appendix F contains Banner Health’s lightinig 
guidelines, as well as a conceptual lighting plan and 
photometric layout for the PAD Site. This information 
is provided for information and guidance only as to 
the anticipated future lighting design of the project. 
Refinement of this conceptual design will occur in 
conjunction with PDSD staff during the architectural 
and building review process.
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Exhibit 36: Helistop Use Zone
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Exhibit 38: Existing Helicopter Deprature Flight Patterns (Excerpt from MOU)

Exhibit 37: Existing Helicopter Arrival Flight Patterns (Excerpt from MOU)
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Exhibit 39: Routing of Emergency Service Vehicles (ESV’s), Service Vehicles & Public Patrons

G. Emergency Service Vehicle (ESV) Facilities, Routes & Parking

The routing of emergency-service vehicles (“ESV”) (ambulances, etc.) within the PAD District is depicted 
on Exhibit 39. This access route utilizes Cherry Avenue, Adams Street, and Warren Avenue to access the 
emergency facilities at a point located between (and on the south side of) the new hospital facility and the 
existing DCMC. ESV drivers will be instructed to utilize the above route and to enter BUMC via the Speedway 
Boulevard-Cherry Avenue intersection. Emergency vehicles will park adjacent to the emergency entrance on 
the west side of Warren Ave in designated parking spaces. The location of this ESV facility on the south side 
of the hospital/DCMC building will provide complete mitigation of noise and traffic impacts upon the directly 
adjacent neighborhoods.
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Exhibit 40: Proposed On-Site Pedestrian Circulation

H. Pedestrian Circulation and Connectivity

The BUMC PAD redevelopment program will improve pedestrian circulation and connectivity through 
and within the Property. As currently configured, there is a lack of clear, consistent signage, together with 
discontinuous and segmented routes through the Property that make connectivity and circulation difficult 
for visitors and employees alike. Refer to Exhibit 40 (below) and the subsequent description of the proposed 
site pedestrian circulation.
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Typical  Bike Route

The existing north-south pedestrian route through 
the Site from Jefferson Park to the University 
main campus (and potentially to the new Sunlink 
streetcar station) takes users through the same 
corridor that is used by emergency vehicles 
accessing the DCMC emergency department. 
This route also essentially terminates at the loading 
zone area at the intersection of Adams Street 
and Warren Avenue. Access into and through 
the Site from the north will be improved with new 
pedestrian paths within the North Green, directing 
users to new/improved sidewalks along North 
Ring Road, where clear signage and pavement 
markings will better inform the user and reduce the 
current conflicts that occur between pedestrians/
cyclists and passenger vehicles. 

The current east-west circulation pattern through 
the PAD District is impeded by inadequate 
bike routes and sidewalks and is lacking any 
direct westward connection through the Site. 
Furthermore, existing UA maintenance and 
operations facilities (off-Site to the west) essentially 
block any meaningful access further westward. 
These conditions will be corrected with new bike/
pedestrian routes which bring the user west on Elm 
Street (from the main campus entry at Campbell 
Avenue), then route them to new paths within 
the North Green and, ultimately, to the existing 
east-west bicycle/pedestrian route within Lester 
Street. This arrangement will best facilitate the 
Elm Street Enhanced Corridor, as designated in 
the 2012 Pima Regional Trail System Master Plan 
Update, by providing pedestrians and cyclists a 
clear and dedicated route through the PAD District 
and westward to the existing Mountain Avenue 
Enhanced Corridor and shared-use pedestrian/
bicycle paths.

Site-wide pedestrian circulation will be further 
improved by creating clear signage, way-finding, 
and proper identification of all primary public 
entries.

Bicycle circulation will be significantly improved by 
not only providing a shared-use path through the 
North Green, but also by providing new bike routes 
with striped shoulders along substantial segments 
of the Ring Road, together with bike-friendly Ring 
Road segments (i.e. sections without formally 
striped shoulders, but with wider travel lanes and/
or low traffic volumes that provide for safe bike 
travel).  These improvements are discussed in 
more detail in Section III.C.2.D (Transportation – 
Multi-Modal Components).

Pedestrian paths and sidewalks identified on 
Exhibit 40 will be a minimum of 6’ wide. Within 
the North Green, the pedestrian routes will be a 
minimum of 6’ wide. The Elm Street Enhanced 
Corridor connection through the North Green 
from Lester Street to Campbell Avenue will be a 

minimum of 10’ wide to accommodate pedestrians and 
cyclists. Any supplemental pedestrian improvements, 
beyond those shown on Exhibit 40, will vary in width 
with a minimum width of 4’. Path materials can include 
alternatives to conventional asphalt and concrete, 
subject to acceptance by the City. 

With respect to handicapped and disabled 
accessibility, it is the intent of the BUMC PAD District 
to meet all applicable regulations for a privately-funded 
development, with no requested exceptions or variances 
from them.  This would include the City’s Department 
of Transportation (TDOT) development standards and 
accessibility requirements for any improvements made 
within public rights-of-way, as well as the standards for 
private property as defined in the 2012 IBC, Chapter 
11 and 2009 ICC/ANSI 117.1. Satisfaction of these 
requirements will be detailed on the future Development 
Package (DP) submitted to the City of Tucson.

Internally, the new hospital and bed-tower facility will 
physically integrate with the existing campus buildings 
through three primary points of connection: 

1) a street-level connection between the DCMC 
emergency department and the primary public entry 
of the new hospital; 
2) a dual second-story connection that provides 
separate through-ways for staff & patient traffic, 
together with a companion public connection 
between the current medical center and the new 
hospital; and 
3) a third-level connection, between the respective 
obstetrics and surgical floors, for patients and staff 
only. 

These three connections will provide significantly more 
efficient movement between the patient rooms and 
all other departments, services, and functions within 
the hospital. See Exhibit 41 for an illustration of these 
internal connections.



SECTION III | 73

PA
D

 D
IS

TR
IC

T 
P

R
O

P
O

S
A

L

Exhibit 41: Internal Circulation & Connection to AHSC Campus (Birds-Eye View Looking SW)

Exhibit 42: Banner University Medical Center Temporary/Interim Signage Concepts

I. Signage 

Signage lies outside of the scope and authority of a PAD document, so it is only appropriate to state here that 
the signage within the PAD District will be effectuated within the provisions of the City of Tucson Sign Code 
(“Sign Code”). Exhibit 42 provides some examples of temporary signage elements that will be implemented 
during that interim time period where ABOR still owns the underlying Property, but Banner Health is operating 
all of the facilities under a lease arrangement; these signage illustrations are for informational purposes only. 
The Banner design team will be working separately with City staff to develop a customized package of 
permanent signage for the entire PAD District and will identify the scope of whatever specific Sign Code 
variances may be necessary. Banner Health is aware that certain aspects of the existing signage, e.g. the 
changing colors and copy of the DCMC electronic sign, present particularly challenging components vis-
à-vis the current Sign Code and may need to be altered to some extent. It is our intent to ultimately file a 
comprehensive application/request package for consideration by the City of Tucson Sign Code Advisory and 
Appeals Board (SCAAB). For informational purposes, see Appendix G (Banner Health Signage Standards).
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signage, at the main Elm Street entry and throughout 
the campus, will  complement the design theme; the 
material/color palette for the District will be integrated 
throughout the campus to emphasize key vehicular and 
pedestrian nodes. Surface drainage and stormflows will 
be captured within landscape areas whenever practical, 
particularly within the North Green retention/detention 
basin and buffer.  The North Green will also function as 
a significant outdoor open space amenity for patients, 
guests, and the adjacent residential neighborhood.

Landscape Framework - Perimeter Landscape Borders, 
Screening & Landscape Character
The proposed landscape framework  for the PAD District 
emphasizes new landscape borders and screening for 
the adjoining Jefferson Park residential uses to the north 
in conjunction, with an eastern street landscape border 
along Campbell Avenue. Landscape enhancement will 
be integrated where possible along North Ring Road 
adjacent to the existing residential properties on its 
north side (West of Warren Avenue). Existing uses to 
the west and south of the PAD District are comprised 
of UA operations and maintenance facilities, together 
with existing AHSC medical campus facilities. These 
uses are not only in close physical proximity to the PAD 
boundary, but are also similar in their land-use type and 
intensity to the new uses proposed within the BUMC 
PAD District. For these reasons, no interior landscape 
borders or perimeter landscape borders will be required 
by this PAD along the western and southern PAD 
boundaries. Figure 43 provides a conceptual depiction 
of the PAD’s overall landscape framework.

General Landscape Elements and Guiding Objectives
• Maintain clear, unobstructed views from North Ring 

Road and vehicular use area to the patient visitor 
entrance to the new hospital, as well as to the 
emergency room entrance. 

• Integrate clear pedestrian routes and public spaces 
that encourage use with pedestrian friendly amenities 
such as benches and shade. 

• Maximize shade in the internal landscape areas, 
including pedestrian routes and gathering areas 
through the placement of trees to establish an urban 
canopy and/or building overhangs and shading 
elements. 

• Maximize plant placement and selection to reduce 
heat island effects of parking areas and other 
hardscape areas. Canopy trees, planted within and 
adjacent to vehicular use areas, should be sited in a 
manner that, upon maturity, they afford the greatest 
amount of shade to the adjacent paved areas.

• An underground drip irrigation system with a smart 
ET-based control system shall be used. Spray 
irrigation is permitted for turf areas only.

• A Native Plant Preservation Plan (NPPP) shall 
be prepared for each Development Package 
processed within the PAD District in accordance 
with the requirements of the City of Tucson Unified 
Development Code.

J. Landscape Requirements

The following landscape and screening 
requirements for the BUMC PAD District shall 
supersede Section 7.6 (Landscape and Screening) 
in the UDC.

General Landscape Concept

The BUMC PAD landscape and screening 
requirements address the relevant design criteria 
required by the UDC. The PAD establishes base 
performance criteria for the PAD District to address 
requirements enforced by Section 7.6 (Landscape 
and Screening) in the UDC. The PAD District is 
expected to meet or exceed the following base 
performance criteria, with certain modifications of 
UDC requirements where existing site conditions 
and specialized design criteria for medical facilities 
necessitate design flexibility. This flexibility is 
justified by the fact that the proposed PAD District 
and site plan increases the overall landscape area 
by 20% in comparison to the existing campus. In 
addition, the North Green creates approximately 
3.0 acres of functional open space that serves 
as a landscape buffer between the hospital 
and Jefferson Park Neighborhood, as well as a 
significant public open space area on the campus.

The PAD will implement a regionally adapted and 
native plant palette throughout the entire PAD 
District that will feature varying textures and colors 
of plant material so as to create an inviting and 
comfortable environment for patients and guests. 
The landscape design will reinforce vehicular 
and pedestrian circulation routes throughout the 
Property by highlighting primary circulation routes 
and key entry points to all PAD District facilities 
and amenities.

Trees will be placed appropriately to provide shade 
for pedestrians, while also allowing visibility for 
way- finding and signage to all campus facilities 
and functions. Site lighting will be incorporated 
as an essential landscape element, not only for 
aesthetic purposes, but also to insure visitor 
safety, security monitoring, and to visually aid all 
pedestrian circulation routes. 

A low water-use irrigation system will be utilized for 
all landscape areas. The system will incorporate 
an automatic controller, flow sensing valves, 
rain shut-off capability, and will also be metered 
separately to monitor water usage throughout the 
PAD District. 

All pedestrian pathways will be accessible routes 
and be designed to facilitate safe and efficient 
patient, guest, and visitor movement throughout 
the PAD District. Select pedestrian connections 
will be made with adjacent community sidewalks 
and designated trail routes to allow pedestrians to 
easily access the campus. Project monumentation 
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Exhibit 43: Landscape Framework

• A decomposed granite ground cover or 
inorganic ground cover shall be used in all 
landscape areas not otherwise covered with 
vegetation.

• “Safe by Design” principles shall be 
implemented in the design and construction of 
screen walls or continuous landscape screens 
to prevent hiding and loitering opportunities 
near pedestrian and bicycle paths. Example 
principles to be utilized in this regard include jogs 

and offsets incorporated into the wall or vegetative 
screen. Openings for pedestrian and bicycle paths 
will be widened appropriately and cacti and other 
thorny plants will be utilized to keep undesirables out 
of hiding areas near such pathways.

• Landscape maintenance practices will consider the 
need for an Integrated Pest Management plan for 
the Banner-UMC campus.
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Campbell Avenue (Public Street Frontage)- Street 
Landscape Border 

The formal street landscape border along 
Campbell Avenue shall be a minimum of ten feet 
(10’) in width from the edge of right-of-way line or 
public utility easement (whichever is appropriate); 
its plantings will ensure all visual clearances are 
provided within applicable sight visibility triangles at 
intersection locations. Screening shall be required 
for all parking areas along Campbell Avenue and 
will be accomplished with low screen walls. The 
street landscape border shall require a minimum 
of one (1) canopy tree for every thirty-three linear 
feet (33’) of landscape border or fraction thereof, 
excluding vehicular ingress or egress points. The 
distance between the required trees may vary 
within the landscape border. Vegetative ground 
cover shall be provided by integrating shrubs, 
accents and ground cover at a rate of ten (10) 
plants per thirty-three linear feet (33’) of landscape 
border.

Campbell Avenue is also designated as a Gateway 
Corridor Zone. The PAD will follow the established 
City of Tucson Gateway Corridor Zone Overlay 
Guidelines. The landscape design will foster an 
aesthetic corridor, provide visual interest focused 
on the key Site entries, and will attempt to visually 
buffer any utilities along the project frontage. 
Campus, medical center, and way-finding signage 
will be allowed within the landscape border and 
within the gateway zone and in accordance with 
sight visibility requirements. 

The Lester Street Landscape Border

This residential landscape border shall be 
integrated into the North Green and buffer along 
the north edge of the PAD District, providing a 
functional landscape area and enhancing the 
landscape transition to the adjacent existing 
residences in the Jefferson Park Neighborhood 
(also refer to the Section below titled, “Jefferson 
Park Neighborhood North Green”). The landscape 
border shall be a minimum of ten feet (10’) wide 
and provide a minimum one (1) canopy tree and 
ten (10) plants for every thirty-three linear feet (33’) 
of landscape border or fraction thereof, excluding 
vehicular ingress or egress points. The distance 
between the required trees may vary within the 
landscape border.

Internal North Ring Road, Streets and Access 
Lanes

Internal North Ring Road, local streets or private 
drives and access lanes within the PAD District 
shall have a flexible landscape program integrating 
tree, shrubs, accents and ground cover plantings. 
Landscape will be provided where possible to 
enhance these corridors, so as to mitigate roadway 

pavement Urban Heat Island Effect, and to provide 
shading for pedestrian routes where space limitations 
allow. This new landscaping will conform to the overall 
landscape concept and landscape framework. 

Internal Campus Landscape Areas

Landscape areas, open spaces and green space 
provide peaceful, healing environments from which 
both visitors and patients can benefit. The BUMC PAD 
presents many opportunities for such spaces within 
the PAD District. These spaces will be utilized to foster 
green spaces of varying sizes throughout the campus 
and, as such, establish an overall green infrastructure. 
Landscaping will be integrated into these available 
spaces and will conform with the overall landscape 
concept and landscape framework character of the 
larger PAD District. 

Loading and delivery docks, outdoor storage areas, 
garbage and recycling areas and other similar exterior 
improvements facing residential neighborhoods, 
public spaces, or perimeter edges of the PAD District 
will be screened with a continuous landscape screen 
or decorative masonry wall a minimum of six feet (6’) 
high and designed to prevent unreasonable light, noise 
and visual impacts. This requirement does not apply 
to Site circumstances where a loading dock, etc. is 
already substantially screened by buildings or other 
landscaping.

Vehicular Use Areas / Parking Areas / Surface Parking 

The BUMC PAD will integrate landscaping into the 
parking areas to provide shade for motorists and to 
reduce heat island effects. In all areas, canopy trees 
and planter islands in parking areas shall be placed so 
as to not undermine or otherwise diminish the ability 
to provide effective security lighting, required video 
monitoring, or the general health and safety of visitors, 
patients, and staff. With this requirement in mind, 
parking area plantings and canopy trees are allowed 
to deviate  from the planting ratio and distance from 
a parking space per the UDC and, as such, the PAD 
will target the following to maximize the canopy trees in 
vehicular use areas  per Exhibit 43 (these prescriptions 
supersede 7.6.4.B.1 Canopy Trees):
• Within a vehicular use area: 1) canopy trees will be 

concentrated around the perimeter of the parking 
area; 2) canopy trees will be located internally in 
parking areas within parking islands distributed 
in the parking area and along access lanes when 
possible; and 3) parking areas with sub-surface 
retention will strategically locate canopy trees around 
the perimeter of the parking area and outside of the 
underground storage areas. 

• An unpaved planting area (e.g. rectangle or 
diamond-shaped cut-out), which is a minimum of 
thirty-four square feet (34 SF) in area and four feet 
(4’) in width, must be provided for any canopy tree 
located internally in a parking area.
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Layering Plant Material
General  Landscape Character

Layering Plant Material
General  Landscape Character

Layering Plant Material
General  Landscape Character

• Existing parking areas will not require additional 
canopy trees until such time as the parking 
area is redeveloped in a configuration different 
from the existing condition.

Jefferson Park Neighborhood North Green

The North Green feature is located along the 
northern boundary of the PAD District and is 
designed to be a multi-use retention/detention 
basin as well as a buffer. This buffer area has been 
a component of several past planning efforts by the 
UA and the City of Tucson and has been referred 
to by a variety of names, including “green edge”, 
“greenbelt”, and “greenway”. In conjunction with 
this PAD District, the buffer is formally named 
the North Green and will hereafter be known and 
referred to as such.

From a landscape perspective, the North Green 
will be designed to benefit the medical campus 
as an aesthetic amenity for patients and visitors, 
as well a passive urban park for the adjacent 
neighborhoods. It will feature lighted meandering 
trails, benches, tables, a shade structure, and 
regionally native planting. The existing perimeter 
walls and landscaping (within the City-owned 
parcels along the Campbell Avenue frontage) will 
remain along the eastern edge of the North Green. 
The North Green landscape program will integrate 
trees, shrubs, and vegetative ground cover to 
provide passive areas and shade for pedestrian 
routes and outdoor activities. The North Green will 
include, at a minimum, the following landscape 
amenities: 
• Pathways

Six foot (6’) Pedestrian Path
Ten foot (10’) Urban Trail Connection 
(Pedestrian/bike path from Campbell Avenue to Lester 
Street) 

• Pedestrian Lighting (low-voltage acceptable)
• Two (2) Benches
• One (1) Shade Structure
• Two (2) Picnic Tables / or similar

Exhibits 44 and 45 respectively provide illustrative 
cross-sections and a conceptual plan view of the 
North Green. Exhibit 46 provides an extensive 
conceptual plant palette for the entire PAD District.
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Exhibit 44: Illustrative Cross-Sections of Perimeter Borders, Screening Elements & North Green
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(see Path Notes: 

far right)

detention basin / north green

sidewalk

lester
street

Jefferson Park
Neighborhood

6’-0”

de
pt

h

6’
 

m
ax

PA
D 

Di
st

ric
t B

ou
nd

ar
y

PATH NOTES:
1. Pedestrian-only paths are 6’ wide.
2. Shared-use paths (to facilitate the Elm Street 
Enhanced Corridor) will be 10’ wide.
3. See Exhibit 45 for respective path locations.
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JEFFERSON PARK 
NEIGHBORHOOD

PAD LIMIT
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DETENTION
BASIN DETENTION

BASINSEATING 
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6’ PEDESTRIAN-ONLY
PATH

Exhibit 45: North Green - Conceptual Plan View
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SHADE STRUCTURE/
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10’ ELM STREET 
ENHANCED 
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NEW 
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For Illustrative Purposes Only. 
Subject to Change With Final Design
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Exhibit 46: Landscape - Conceptual Plant Palette 

Chilopsis linearis
Desert Willow

Agave desmettiana
Smooth Agave

Calliandra californica
Baja Fairy Duster

Agave ocahui
Ocahui Century Plant

Aloe brevifolia
Short-leaved Aloe

Olneya tesota
Ironwood

Agave parryi v. truncata
Artichoke Agave

Ericameria laricifolia
Turpentine Bush

Agave weberi
Weber’s Agave

Aloe striata
Coral Aloe

Cercidium praecox
Palo Brea

Agave geminiflora
Twin Flower Agave

Aloe barbadensis
Aloe Vera

Asclepias subulata
Desert Milkweed

Prosopis juliflora grandulosa
Honey Mesquite

Agave macroacantha
Black-spined Agave

Salvia clevelandii
Chaparral Sage

Aloe x ‘blue elf’
Blue Elf Aloe

Baileya multiradiata
Desert Marigold

Russelia equisetiformis
Firecracker Bush
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Dasylirion wheeleri
Desert Spoon

Carnegiea gigantea
Saguaro

Malephora lutea
Rocky Point Ice Plant

Ferocactus wislizeni
Fish-hook Barrel Cactus

Dietes bicolor
African Iris

Cylindropuntia bigelovii
Teddy-bear Cholla

Tradescantia pallida
Purple Hearts

Fouquieria splendens
Ocotillo

Euphorbia antisyphilitica
Candellia

Yucca baccata
Banana Yucca

Hesperaloe funifera
Giant Hesperaloe

Echinocactus grusonii
Golden Barrel Cactus

Opuntia santa-rita Tubac
Santa-Rita Prickly Pear

Euphorbia rigida
Gopher Plant

Yucca schottii
Mountain Yucca

Hesperaloe parviflora
Red Yucca

Echinocereus engelmanni
Strawberry Hedgehog Cactus

Muhlenbergia rigens
Deergrass

Nassella tenuissima
Mexican Feather Grass

Stenocereus thurberi
Organ Pipe Cactus
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Exhibit 47: Water Harvesting Provisions

Rainwater Harvesting

Section 4-01.0.0 of the City of Tucson Technical Standards Manual sets the standards for meeting the 
requirements of the Rainwater Harvesting Ordinance. According to this section, the standard applies to 
all commercial development plans submitted after June 1, 2010. “Commercial Development” is defined 
in Section 12-01.0.0 as “any new non-residential development that is intended to be used primarily for 
commercial activities, and is subject to the requirements of the International Building Code.” The BUMC 
PAD District is primarily a redevelopment of an existing campus. Being a redevelopment, the site has certain 
severe constraints associated with the off-site drainage that flows northbound across it from the south. This 
drainage is conveyed northward in the existing streets and other site improvements and there is essentially 
no possibility of now physically modifying or retrofitting these improvements to instead implement water 
harvesting. 
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TRANSPORTATION INFRASTRUCTURE
III.C

A comprehensive Traffic Analysis has been prepared by Kimley-Horn for this PAD District and is 
a stand-alone, companion document to this application. This Traffic Analysis is based upon, and 
appropriately updates, a prior traffic study that was prepared by the same consultant for the entire 
Arizona Health Sciences Center (AHSC) campus in December, 2012. The present BUMC analysis 
considers this future/proposed development lying outside of the actual PAD District boundary, as well 
as the proposed private development of a 20-story mixed-used project near Speedway Boulevard at 
Campbell Avenue. Incorporating all of this nearby planned development into the analysis constitutes 
the only way to responsibly address the future traffic and transportation issues in the area in a truly 
comprehensive fashion.

With the above in mind, the most salient point to stress with respect to the subject PAD District is the 
following: the ultimate BUMC PAD development represents an actual reduction in the overall scope and 
intensity of the development build-out that was contemplated and proposed in the UA Comprehensive 
Campus Plan (UACCP) 2009 Update. The latter was the basis of the aforementioned 2012 Kimley-Horn 
AHSC traffic analysis. In real terms, then, the Banner-UMC PAD represents a reduction in the overall traffic/
transportation impacts forecasted in the prior 2012 analysis.

The BUMC PAD traffic analysis is summarized in the sections that follow and is comprised of the following 
major tasks: 
• Review of the BUMC PAD Site plan (refer to Exhibit 30), its associated new and repurposed facilities as 

proposed by Banner Health, together with the planned/future development on the AHSC campus and the 
aforementioned private mixed-use project.

• Development of trip generation rates for all of the above proposed development. 
• Evaluation of on-Site roadways and off-Site access points, based upon the trip generation rates, to 

analyze the full universe of impacts on surrounding transportation infrastructure.
• Documentation of transportation improvements and recommendations for each of the study area’s 

intersections, roadway segments, etc.

With these conditions in effect and given the project’s commitment to address the resultant downstream 
drainage challenges in the Jefferson Park neighborhood, the PAD District will implement rainwater harvesting 
when possible in areas with the capability to integrate such features. It is understood that these rainwater 
harvesting elements may or may not meet the expected percentage of supplemental irrigation per the UDC. 
Based on the existing conditions, the rainwater harvesting elements will be implemented where existing 
conditions facilitate passive water harvesting in new landscape areas. These proposed elements may include 
the following passive features:
• Depressed landscape areas increasing passive water harvesting infiltration areas. 
• Micro-basins in landscape areas and parking area landscape cut-outs 
• Parking area water harvesting swales
• Curb-less catchments to facilitate sheet flow into landscape areas

Exhibit 47 illustrates the anticipated water-harvesting areas within the PAD District.
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III.C.1 Traffic Impact Analysis Summary of Impacts

Scenario Land Use Proposed New Units 
(Beds)

Relocated Units 
(Beds)

Net New Units 
(Beds)

2019 Phase 1 Hospital 336 183 153

2035 Phase 2 Hospital 504 196 308

Table 3: Summary of Hospital Units

This Section provides a summarized compilation of the anticipated traffic impacts of the proposed BUMC 
PAD development, within the larger context of adjacent UA-related planned facilities and the proposed 
development of the private 20-story mixed used project near Speedway Boulevard and Campbell Avenue. 
In order to responsibly address the full traffic dynamics of this location, it is necessary to evaluate this full 
universe of planned/potential development and then promulgate recommendations for the transportation 
improvements that are necessary to accommodate it. It is the intent of this PAD document to contain a 
clear definition of the specific transportation improvements that will be the fair-share responsibility of Banner 
Health attendant to its redevelopment of the BUMC PAD District.

A. Analysis Process

This traffic impact analysis was prepared using a four-step process to forecast the travel demands of 
the proposed Banner-UMC development. Trip generation is the first step in this process and focuses on 
estimating the number of trips to be “produced” or “generated” by a particular land use type within a specific 
traffic analysis zone. 

The initial trip-generation step is followed with the next three steps: 1) determining trip distribution, 2) mode 
choice, and 3) route assignment. Trip distribution is concerned with assigning the trips generated to the 
directions which people travel to and from the Site. Mode choice is then concerned with the mode of travel, 
i.e. by vehicle, walking/biking, or bus/transit. Finally, route assignment is concerned with the specific streets 
and routes by which they travel. 

Once this four-step evaluative process is complete, a capacity analysis of the surrounding roadway network of 
streets and intersections is performed to evaluate their operational performance and make recommendations 
for any necessary improvements. Each of these steps is described in more detail below.

B. Trip Generation
The following trip-generation scenarios were evaluated attendant to the proposed BUMC development and 
the neighboring properties contributing to the same transportation system:
• Phase 1 (2019 completion): this scenario considers the trips that will be generated by the construction 

of an initial 11-story hospital/bed tower by Banner Health, together with an attendant relocation of beds 
in the current UMC Hospital. Note: Floors 10 & 11 of the Phase 1 bed tower may initially be built as a 
shell structure only and improved at a later date. Regardless of this reality, a fully-occupied 11-story 
tower was contemplated in this analysis, as this will represent the highest-impact scenario. This Phase 
1 scenario also contemplates and includes planned development by the UA on the adjacent AHSC 
campus, together with the planned/potential 20-story mixed-use private project at Speedway/Campbell. 

• Phase 2 (2035 completion): this scenario presents an analysis of 2035 conditions and contemplates the 
additional trips that will be generated by the construction of a second 11-story hospital/bed tower on 
the PAD District by Banner Health. This scenario also incorporates the same off-Site development as 
contemplated in the Phase 1 scenario. 

• The Phase 1 & 2 bed towers described above, together with the associated relocation of beds from the 
current University Medical Center hospital and from Diamond Children’s Medical Center, results in the 
net gain of beds summarized in Table 3 below. The full Traffic Analysis has been prepared and published 
as a stand-alone document and provides a detailed breakdown of both phases, the planned relocation 
of beds, and the repurposing of various existing facilities.

A further consideration of this traffic analysis is the fact that, based upon the proposed development program 
by Banner Health, four development components that were originally planned by the UA (on its AHSC 
campus) are no longer a part of the larger medical campus and have, therefore, been excluded from the final 
trip-generation figures, specifically: 
 South Elm Gateway Offices and Clinics       114,000 SF
 North Elm Gateway Offices        40,000 SF
 ED Expansion           100,000 SF
 Bio-Health           187,000 SF 
          441,000 SF
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Land Use Intensity Units Daily Total
AM Peak PM Peal

Zone
In Out Total In Out Total

Apartment (Private Developer) 400 DU 2,548 40 160 200 155 83 238

1

General Office Building (Private 
Developer)

200 1,000 SF 2,275 288 39 327 52 251 303

Shopping Center (Private Developer) 200 1,000 SF 10,656 142 90 232 496 516 1,012

Pass-By*** 0 0 0 169 175 344

Internal Capture 33 33 66 120 120 240

Total Less Internal Capture/ Pass By 436 257 693 413 555 969

Research & Development Center 
(University of Arizona)

309 1,000 SF 1,504 175 36 211 29 167 196

2
Internal Capture 3 2 6 5 9 17

Total Less Internal Capture/ Pass-By 171 33 204 24 158 180

Research & Development Center 
(University of Arizona)

300 1,000 SF 1,460 170 35 205 29 163 192

3
Internal Capture 3 2 6 5 9 16

Total Less Internal Capture/ Pass-By 167 33 199 24 154 176

Medical - Dental Office Building* 
(Banner Health)

5 1,000 SF (178) (9) (3) (12) (5) (12) (17)
4

5

Hospital** (Banner Health) 153 BEDS 3,335 123 66 190 89 133 222

Internal Capture 2 4 6 16 7 19

Total Less Internal Capture/ Pass-By 121 62 184 73 126 203

Zone 2 to 5 Subtotal --- --- 21,599 459 134 594 142 451 593
2 to 5

Internal Capture (ITE Office to Retail) --- 9 9 18 25 25 50

TOTAL --- --- 21,599 895 384 1,280 535 993 1,528

Table 4: 2019 Phase 1: Net Total Trip Generation

With all of the above in mind, the Daily Total Trips generated by all proposed development is summarized for 
Phase 1 & 2 in the Tables 4 and 5 below.

*Pass-By Percentages: Shopping Center 34% PM only
Note: A 40% alternative mode reduction was applied to Zones 2 and 3.

C. Trip Distribution
The directional distribution of the above Daily Total Trips is assumed to be consistent with the aforementioned 
2012 AHSC comprehensive traffic analysis. Table 6 below summarizes the percentage distribution of trips 
onto the project’s nearby public streets.

D. Route Choice & Traffic Assignment

Traffic assignment applies the total number of projected trips, by direction and turning movements, to each 
of the study area’s various street intersections. Traffic assignments are determined by considering logical 
routings, available roadway capacities, left turns at critical intersections, and perceived travel times. The 
locations of existing and proposed parking areas and the location of the main entrance to the new BUMC 
hospital were also considered. 

As the traffic assignment results are somewhat involved and detailed in nature, they will not be replicated 
here. The reader is referred to the complete Traffic Analysis by Kimley-Horn. 

E. Capacity Analysis

The overall intersection capacity results and the required lane configurations necessary to meet a minimum 
Level of Service (LOS) “D” for each intersection are comprehensively illustrated for both Phase 1 and Phase 
2 in Exhibits 48 and 49 below. The alignments and geometric configurations depicted in these Exhibits are 
conceptual in nature and require further detailed engineering and design.

Exhibits 48 and 49 also reflect the intent to reconfigure the present T-intersection of Elm Street into the 
on-Site North Ring Road, instead creating a continuous and uninterrupted east-west movement on the entry 
road. This configuration will provide direct access from Campbell Avenue to the new hospital’s north-facing 
main entrance and visitor parking.
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Land Use Intensity Units Daily Total

AM Peak PM Peal
Zone

In Out Total In Out Total
Apartment (Private Developer) 400 DU 2,548 40 160 200 155 83 238

1

General Office Building (Private 
Developer)

200 1,000 SF 2,275 288 39 327 52 251 303

Medical - Dental Office Building 
(Private Developer)

50 1,000 SF 1,830 91 24 115 41 112 153

Shopping Center (Private Developer) 200 1,000 SF 10,656 142 90 232 496 516 1,012

Pass-By** 0 0 0 169 175 344

Internal Capture 33 33 66 120 120 240

Total Less Internal Capture/ Pass By 527 281 808 455 667 1,122

Research & Development Center 
(University of Arizona)

660 1,000 SF 3,212 336 69 404 55 311 366

2
Internal Capture 3 2 6 4 8 14

Total Less Internal Capture/ Pass-By 333 67 399 51 304 352

Research & Development Center 
(University of Arizona)

814 1,000 SF 3,961 402 82 484 65 370 435

3
Internal Capture 4 3 7 5 9 17

Total Less Internal Capture/ Pass-By 398 80 478 60 360 418

Medical - Dental Office Building 
(Banner Health)

14 1,000 SF 516 27 7 34 14 37 66

4
Internal Capture 0 0 0 1 1 2

Total Less Internal Capture/ Pass-By 27 7 34 13 36 64

Hospital* (Banner Health, Phase 1 
and 2 Combined)

308 BEDS 4,471 248 134 382 179 268 447

5
Internal Capture 2 4 5 14 7 17

Total Less Internal Capture/ Pass-By 246 130 377 165 261 430

Zone 2 to 5 Subtotal --- --- 29,469 1,013 292 1,305 313 986 1,314
2 - 5

Internal Capture (ITE Office to Retail) --- 9 9 18 25 25 50

TOTAL --- --- 29,469 1,531 564 2,095 743 1,628 2,386

Route 2040 Average Daily Traffic (ADT) Percentage of ADT on Route

Campbell Avenue (from the north) 42,000 23%

Speedway (from the east) 45,000 24%

Campbell Ave (from the south) 48,000 26%

Speedway Blvd (from the west) 45,000 24%

Elm Street (from the east) 5,000 3%

TOTAL 185,000 100%

Table 5: 2035 Phase 2: Net Total Trip Generation

Table 6: Trip Distribution

*Pass-By Percentages: Shopping Center 34% PM only
Note: A 40% alternative mode reduction was applied to Zones 2 and 3.
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Control
Intersection Turn Lane and

Storage Length

Intersection
Level of Service

Recommended
Improvements




private mixed-use development
* Improvements required only for 

On-site Ring Rd/Elm St Realignments



Exhibit 48: Phase 1 Recommendations - Lane Configurations

BANNER-UMC
PAD DISTRICT
BOUNDARY
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


Control
Intersection Turn Lane and

Storage Length

Intersection
Level of Service

Recommended
Improvements

On-site Ring Rd/Elm St Realignments



private mixed-use development
* Improvements required only for 

BANNER-UMC
PAD DISTRICT
BOUNDARY

Exhibit 49: Phase 2 Recommendations - Lane Configurations
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III.C.2 Transportation Improvements & Traffic Analysis Recommendations

ID Intersection 2019 Phase 1 
Recommendations

2035 Phase 2 
Recommendations Comments

1 Campbell Avenue / 
Elm Street

• Improve Elm Street to a five-
lane section for that segment 
between the project entrance 
at Campbell Avenue and the 
current Ring Road intersection, 
near the existing northeast 
parking garage (two (2) incoming 
lanes; three (3) outgoing lanes, 
one of which is a dedicated 
exiting right-turn lane).  Elm 
Street will then transition to a 
two-lane roadway with left-turn 
bays where needed.

• Add an additional left turn lane (2 
total) on eastbound Elm Street. 
The 2nd left turn lane is a shared 
through/left lane.

• Extend existing northbound left 
turn lane on Campbell Avenue 
to 200’.

• Add a 110’ dedicated right-turn 
lane on southbound Campbell 
Avenue.

No additional recommendations Required improvements 
by Banner Health under 
this PAD

2 Campbell Avenue / 
Adams Street

No improvements recommended. No improvements 
recommended.

3 Campbell Avenue / 
Mabel Street

• Add an 80’ dedicated right-turn 
lane on eastbound Mabel St to 
accommodate vehicles turning 
onto southbound Campbell Ave. 
This intersection will be a “High-T 
Intersection” that will allow 
left-in and left-out on Campbell 
Avenue at Mabel; northbound 
mainline traffic on Campbell will 
not be required to stop at the 
intersection.

• Install a new traffic signal at 
Mabel/Campbell to provide a 
third signalized access to and 
from the AHSC campus.

• Realign North Ring Road 
north approach to Mabel St 
to the west to increase the 
spacing between the Ring Rd/
Mabel Ave intersection and 
the Campbell Ave/Mabel St 
intersection.

• Improve eastbound Mabel 
St between Martin Ave and 
Campbell Ave to two lanes 

• Add a 100’ dedicated right-turn 
lane on southbound Campbell 
Ave.

Recommended 
improvements by 
others.

Table 7: Phase 1 and Phase 2 Recommendations

This section summarizes the comprehensive scope of intersection, roadway and related improvement 
recommendations needed to maintain and achieve adequate traffic performance once the full universe of 
future development occurs, including the BUMC PAD District, the adjacent AHSC campus, and the planned 
private mixed-use project at Speedway/Campbell.
The scope of recommendations for each development phase is more particularly defined as follows: 
• Phase 1 Recommendations (Projected 2019 Completion Time frame) – Includes those transportation 

improvements required to meet the combined needs of: 1) the Phase 1 Banner-UMC redevelopment of 
the PAD District; 2) planned adjacent AHSC development consistent with the UA’s 2020 Capital Plan; and 
3) the private mixed-use high-rise project near Speedway Boulevard and Campbell Avenue.

• Phase 2 Recommendations (Projected 2035 Completion Time frame) – Includes those transportation 
improvements required to meet the combined needs of: 1) the Phase 2 Banner-UMC redevelopment 
of the PAD District (the second bed tower); and 2) the same off-Site AHSC and private development 
components referenced above.

Table 7 provides a comprehensive summary of the full universe of Phase 1 and 2 transportation improvement 
recommendations including those that will constitute the fair-share responsibility of Banner Health attendant 
to its redevelopment of the BUMC PAD District. No attempt will be made with this PAD to define the fair-
share contributions or responsibilities for any other adjacent property owner/developer. 
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4 Campbell Avenue / 

 Helen Street
No improvements 
recommended.

No improvements 
recommended.

ID Intersection 2019 Phase 1 
Recommendations

2035 Phase 2 
Recommendations Comments

5 Campbell Avenue / 
Speedway Boulevard

• Add an additional 480’ left-
turn lane on eastbound 
Speedway Blvd (for two total) to 
accommodate vehicles turning 
to northbound Campbell Ave.

• Add an additional 240’ left-
turn lane on westbound 
Speedway Blvd (for two total to 
accommodate vehicles turning 
to southbound Campbell Ave.

No additional 
recommendations.

This project is 
recommended as a 
City of Tucson project.

6 Speedway Boulevard 
/ Warren Avenue

No improvements recommended. No improvements 
recommended.

7 Speedway Boulevard 
/ Cherry Avenue

• Extend right-turn lane on 
southbound Cherry Avenue to 
120’ (existing is 80’)

• Extend left-turn lane on 
southbound Cherry Avenue to 
200’ (existing is 80’). Add an 
additional 200’ left-turn lane (for 
two total) on southbound Cherry 
Ave to accommodate vehicles 
turning to eastbound Speedway 
Blvd.

• Add a 110’ dedicated right-turn 
lane on westbound Speedway 
Blvd to accommodate vehicles 
turning on to Cherry Ave.

Add an additional 350’ left-turn 
lane on eastbound Speedway 
Blvd.
Add new receiving lane on Cherry 
Ave.

Responsibility for these 
improvements to be 
determined.

8 Helen Street / 
Martin Avenue

• Improvements required for 
mixed-use development only. 

• Reconfigure Helen/Martin to 
four-way intersection.

Add a 100’ dedicated right-turn 
lane on Helen St.

Recommended 
improvements by 
others.

9 Cherry Avenue / 
Mabel Street

• Mabel Street is planned to be 
converted to a pedestrian mall. 
No vehicular improvements are 
recommended.

No improvements 
recommended.

10 North Ring Road / 
Adam Street

No improvements recommended. No improvements 
recommended.

11 Elm Street / 
North Ring Road

• Reconfigure the intersection as 
shown in Figure 4 - 5, removing 
the All-Way Stop Control.

• Add a 110’ dedicated left-turn 
lane on northbound North Ring 
Road.

• Add a 100’ dedicated left-turn 
lane on eastbound North Ring 
Road

No improvements 
recommended.

Recommended 
improvements by 
Banner Health.

12 Ring Rd / Main 
Entrance

• Proposed main entrance access 
to the future hospital

No improvements 
recommended.

Recommended 
improvements by 
Banner Health.

13 Helen Street /
Cherry Avenue

• Add a 100’ left-turn lane on 
westbound Helen St.

• Restripe Cherry Ave to include 
a left-turn lane on southbound 
Cherry Ave.

• Add a 150’ left-turn lane on 
westbound Helen St.

• Add a 100’ dedicated right-turn 
lane on northbound Cherry Ave.

Recommended 
improvements by 
others.

Table 7: Phase 1 and Phase 2 Recommendations (cont.)
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Exhibit 50: Main Entry Modifications at Campbell Avenue and Elm Street
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With all of the foregoing in mind, the specific items described below are of particular note with respect to the 
Banner-UMC PAD development:

A. Establishment of New Elm Street Main Entrance
The existing signalized entrance into the current DCMC and UMC hospital complex will continue to function 
as the main entrance of the PAD Site. Significant improvements will be made to this entrance in conjunction 
with the existing on-Site North Ring Road so as to provide continuous east-west traffic movement from the 
entrance to the DCMC and to the new Banner-UMC hospital and bed tower, both of which will have their 
main entrances oriented to the north. Exhibit 50 illustrates the proposed realignment, tavel lanes, and striped 
bike lanes associated with this modified main entry.
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B. Roadway Segment Modifications 
Recommendations regarding specific roadway segments associated with the BUMC PAD redevelopment 
are described below: 
• Elm Street from North Ring Road to Campbell Avenue: 

Elm Street will serve as the primary inbound and outbound connection to the proposed BUMC facilities. 
This segment is recommended to consist of a five-lane cross section (2 travel lanes in each direction, 
with the addition of an eastbound dedicated right-turn exit lane at Campbell Avenue). The Elm Street/
North Ring Road intersection is recommended to be reconstructed such that the current north-south 
segment of North Ring Road forms a stop-controlled T-intersection with the realigned Elm Street, allowing 
continuous east-west traffic flow on Elm Street and direct access to and from the main entries of DCMC 
and the new hospital. Striped shoulders will be provided for bicyclists.

• North Ring Road from Elm Street westward to Cherry Avenue:
North Ring Road on the north side of the proposed BUMC hospital and DCMC is proposed as a 2-lane 
section (one travel lane in each direction, with left-turn bays within the raised median at specific points 
of entry to the hospital and DCMC). This roadway should be designed to encourage the type of lower 
vehicular speeds (e.g. 25 mph) conducive to a medical campus environment. Striped shoulders will be 
provided for bicyclists.

C. Intersection Improvements
Recommendations regarding specific intersections impacted by the BUMC PAD redevelopment, together 
with the impact of other planned development in the surrounding area, is described below: 
• Cherry Avenue at Speedway Boulevard: 

An additional left turn lane is recommended at the intersection of Speedway Boulevard and Cherry 
Avenue. Intersection improvements should also lengthen the existing southbound right turn lane to one 
hundred twenty feet (120’), and the westbound right turn lane to one hundred ten feet (110’). Cherry 
Avenue will continue to serve as a primary access route for BUMC employees and emergency service 
vehicles, as well as the AHSC campus.

• Elm Street at Campbell Avenue: 
Recommended improvements at this intersection include extension of the Campbell Avenue northbound 
left turn lane, together with the construction of a Campbell Avenue southbound right turn lane. In addition, 
the eastbound Elm Street approach (on the west side of Campbell Avenue) will consist of a dedicated left 
turn lane, a combined left & through lane, and a dedicated right turn lane. Lastly, the existing northbound 
left-turn lane on Campbell will be extended to a storage length of one hundred ten feet (110’). This is a 
Banner Health responsibility under this PAD.

• Elm Street at North Ring Road: 
This intersection will be reconstructed such that North Ring Road forms a stop-controlled T-intersection 
into Elm Street, with continuous east-west traffic flow occurring on the latter. A westbound left turn lane 
(on Elm Street) is recommended to facilitate traffic turning south onto North Ring Road so as to access 
the main entry of Diamond Children’s Medical Center. This is a Banner Health responsibility under this 
PAD.

• Speedway at Campbell Avenue: 
This intersection will require certain left-turn improvements. A second left-turn lane is required for eastbound 
Speedway Boulevard. The existing westbound left turn lane on Speedway should be extended and a 
second westbound left turn lane, of the same length, should be added. Note that these improvements 
are recommended to be made as part of a future City of Tucson public street-improvement project.

D. Multi-Modal Components
Exhibit 51 depicts the on-Site and off-Site multi-modal components pertinent to the PAD District. Lester 
Street, located north of the PAD District, is a designated bicycle route that proceeds via Martin Avenue, 
then southward to the existing North Ring Road and ultimately to Elm Street. The BUMC PAD development 
will maintain this conceptual linkage via the campus’s main entrance at Elm Street, through the new North 
Green, and ultimately to Lester Street. 

This linkage also implements the designated alignment of the Elm Street Enhanced Corridor per the 2012 
Pima County Regional Trail System Master Plan Update. For reasons discussed previously in Section II.C.2 
of this PAD, the Corridor is best routed through the aforementioned North Green, to the established Lester 
Street bicycle route.
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Exhibit 51: Multi-Modal Components

Exhibit 51 also depicts the various transit routes, pedestrian ways, and bike routes through the Site. It further 
includes a specific pedestrian extension that will link the new main lobby of the DCMC to the existing bus 
stops (and to their associated signalized cross-walk) on Campbell Avenue.

All of the components described above and illustrated on Exhibit 51 are being implemented toward the 
goal of creating a true multi-modal campus that effectuates a significant and material improvement over the 
existing condition.
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III.C.3 Typical Cross-Sections for Public Streets & Private Drives 

Exhibit 52: Typical Street Cross-Sections
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Exhibit 52 illustrates the various street cross-sections that will be employed within the BUMC PAD District, 
together with their associated bike lane, conceptual landscape, and pedestrian elements.
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CONCEPTUAL DRAINAGE 
SOLUTION & 

ASSOCIATED IMPROVEMENTS

III.D.1 Master Drainage Plan

III.D

Basin Location Proposed Volume
 (AC-FT)

Design Storm Capacity 
(Return Period)

Drachmen Street (underground facility) 4.6 100-Year

Lester Street (North Green) A & B 5.8 100-Year

Table 8: Proposed Detention

The master drainage plan for the BUMC PAD Site focuses on two primary objectives: 
1) to improve and properly accommodate the capture and conveyance of stormwater run-off within the 
PAD Property; and 
2) to reduce the concentrated 100-year stormwater flows that exit the PAD Site and discharge into the 
Jefferson Park Neighborhood. 

Meeting these objectives will be accomplished through the following new on-Site facilities: 
1) an underground retention basin beneath the new surface parking lot south of the new hospital & bed 
tower (the Drachman Street basin in the table below); and 
2) a surface retention/detention facility integrated into the North Green buffer along the PAD District’s 
shared boundary with Jefferson Park, and 
3) supplemental new storm-drains as necessary, in conjunction with the existing underground storm-drain 
system beneath North Ring Road, to bleed off and properly drain the retained and detained volumes to 
downstream outlets. 
4) potential small detention basins on two (2) individual lots located north of North Ring Road and west of 
Warren Avenue.  These two lots presently contain repurposed office structures, but may be demolished at 
sometime in the future. While the overall impact of these two potential basins upon the overall downstream 
drainage situation would not be major, the present condition is one where every contribution has merit and 
provides some benefit.

Exhibit 53 provides the PAD’s master drainage plan and conceptual illustration of these features. 

Table 8 indicates the proposed detention volumes and design-storm capacity for the respective underground 
retention facility (Drachman Street basin location) and the North Green surface basin (Lester Street basin 
location) described above. 

This Section presents a conceptual master drainage plan for the PAD Site. A full hydrology and 
hydraulic report will be submitted at the time of future Development Package (DP) review and shall 
detail all drainage infrastructure and the detention/retention basins that are required and provided.
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III.D.2 Post-Development Outfall Locations from the PAD Property

III.D.3 General Retention/Detention Parameters and Requirements

The design-year storm being contained in each basin includes not only the run-off being generated within the 
PAD District, but also the contributing run-off generated upstream (off-Site of the PAD District from AHSC). 
For example, the Drachman Street basin (underground retention facility) will collect the 100-year storm event 
for its entire upstream contributing drainage area; this is necessary to benefit and improve the downstream 
Warren Road drainage condition, as well as accommodate the fact that new BUMC construction for parking 
and building expansions will effectively eliminate Warren Road as a viable northward surface-drainage 
conveyance option. 

The Lester Street basin (North Green) is the largest of the new retention/detention facilities proposed, and 
will also serve the multi-use function as an open space amenity and buffer between the redeveloped medical 
campus and the Jefferson Park neighborhood to the north. This North Green surface basin is intended to 
collect the surface flow component of the 100-year storm event, thereby significantly benefiting the current 
downstream drainage conditions in Jefferson Park and making a material difference for the residents in 
that area, especially in the case of the most frequent and routine storm events that currently impact the 
neighborhood.

With respect to roof drainage, new sub-surface storm drains will capture and convey rooftop runoff directly 
to the new detention facilities or storm-drain systems, as appropriate, thereby further reducing surface 
stormwater flows throughout the PAD District. 

As a final point of note, the subsurface soils within the PAD District do not always appear to possess 
percolation rates sufficient to meet the City of Tucson’s drain-down time requirements. Therefore, in those 
cases where insufficient percolation conditions are found, the basin will provide a direct bleed off system 
to ensure the timely emptying of the facility. Ancillary surface collection systems (e.g. catch basins and 
connector pipes) necessary to ensure this proper drain-time are not displayed on Exhibit 53, as the final 
location and particulars of these improvements will be determined during final civil design.

Construction of the new underground retention facility, surface retention/detention basin, and the various 
ancillary sub-surface storm systems within the PAD District will effectively reduce the 100-year storm flows 
exiting the Site and entering the Jefferson Park Neighborhood. Exhibit 53 illustrates the post-development 
Q100 flow volumes at these historic outfall locations. Based upon the figures presented thereon, the surface 
runoff exiting the PAD Site at both the Warren Avenue and Martin Avenue outfalls is effectively eliminated 
for all storms up to the 100-year storm event. It is important to note that this does not mean that the 
downstream condition is now made “high and dry” at all times at these outfall locations. To be clear, the 
100-year storm volume will be wholly captured and detained within the North Green surface basin. It will 
then be subsequently metered out at these same outfalls (via stormdrain and, when necessary in the street) 
in a manner and at a volume that will keep any surface flows easily within the existing street prisms so as to 
empty the basin in a slow and controlled fashion. 

The runoff exiting the PAD Site at Cherry Avenue outfall is significantly reduced in the 100-year event (by 
approximately 16%). This represents the best achievable reduction given the constraints of the Property and 
its on-Site watershed delineations. 

All of the above being considered, these reductions represent a clear and material improvement in the 
downstream drainage conditions within the Jefferson Park Neighborhood.

The AHSC campus and University Medical Center have, heretofore, been exempt from all City of Tucson 
zoning regulations and floodplain management requirements due to the Property’s ownership by the Arizona 
Board of Regents. The portion of the AHSC campus being acquired by Banner Health will, of course, lose 
the prior regulatory exemption and will now adhere to all applicable City of Tucson floodplain regulations and 
retention/detention requirements. 

City of Tucson requirements for these factors are outlined in the Stormwater Detention/Retention Manual, 
Pima County Department of Transportation & Flood Control District, City of Tucson. Per same, the BUMC 
PAD Site is not designated as a balanced or critical basin. It is therefore required to provide catchments or 
systems that can hold the difference in predevelopment volume and post-development volume produced 
during a 5-year storm event and show that the 100-year peak runoff leaving the developed site does not 
exceed the 100-year peak flow for the pre-developed site.
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III.D.4 Multi-Use Drainage & North Green Component
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Exhibit 54: North Green Detention

The previously described multi-use North Green and retention/detention basin along the northern edge of 
the PAD boundary will provide approximately 5.8 acre-feet (5.8 AF) of stormwater storage (see Exhibit 54) 
and will result in a significant reduction in the 100-year flow rate exiting the PAD Site. This achievement is 
consistent with the UA’s Stormwater Master Implementation Plan (SWMIP) discussed in the Site Analysis 
(Section II.F), as well as with the University’s Comprehensive Campus Plan (UACCP) and with the City of 
Tucson’s Jefferson Park Neighborhood Plan (JPNP). 

a. Contributing Structures within Proposed North Green

An ancillary component of the proposed multi-use detention basin and North Green pertains to the presence 
of seven (7) current properties within the area (some of which have been repurposed by the UA for office and 
administrative uses) that are formally designated as “contributing structures” in the Jefferson Park Historic 
District’s (JPHD’s) federal filing. If the retention/detention basin and North Green is to be implemented as 
described in this PAD, the removal of these structures is necessary.

b. Historic District Modifications to Facilitate North Green

In order to properly deal with the JPHD’s above contributing structures, on-going coordination with the 
Jefferson Park Neighborhood Association (JPNA) and the City of Tucson Historic Preservation Office is 

These minimum City threshold requirements notwithstanding, the BUMC PAD has been guided by the intent 
to exceed these minimum standards toward the goal of materially improving the long-standing downstream 
drainage problems that have impacted the Jefferson Park neighborhood. In very practical terms, the master 
drainage plan and flow reductions detailed above comprise an effort that substantially exceeds the minimum 
City requirements and which, in doing so, results in a significant improvement in the existing downstream 
drainage conditions for the Jefferson Park residents. 
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III.E.1 Public and Private Sewer System Masterplan

PROPOSED UTILITY 
INFRASTRUCTURE

III.E

necessary and will be facilitated by BUMC during the final design process. At this time, it is anticipated that 
the contributing structures in question can be removed, and the boundary of the JPHD adjusted accordingly, 
so as to insure there is minimal negative impact upon the JPHD historic-district status.

Prior to the Mayor & Council public hearing on this PAD rezoning, the City of Tucson Historic Preservation 
Office will be provided a copy of the agreement made between Banner Health and JPNA describing any 
measures to mitigate the demolition of historic contributing properties.

c. Potential / Future North Green Expansion

The area depicted on Exhibit 54 as “Potential Future North Green and Detention Expansion” shall be 
considered as a material consideration of this PAD.  Banner Health will make a good faith effort to acquire 
the remaining private properties within this potential expansion area.  It is understood, of course, that no 
existing property owner is ever compelled to sell.  In the event that all of the remaining properties are 
ultimately acquired, Banner Health is willing to proceed with converting the area to an expanded North Green 
landscape and detention area, including removing the structures thereon and pursuing an abandonment 
of the adjacent segment of Warren Avenue. Any future modification of the PAD boundary as necessary to 
accommodate an expanded North Green would proceed in accordance with the particulars described in 
Section III.H.2.B (Interpretation and Modification of PAD District – Major Amendments).

Initial coordination with the Pima County Regional Wastewater Reclamation District (PCRWRD) has confirmed 
that wastewater service for new development within the PAD District will continue to utilize the existing 
RWRD 8” public sewers that flow northward within Warren Avenue and Cherry Avenue. 
While there is some available capacity remaining in these existing lines, it is anticipated that whatever capacity 
remains will be used rather quickly in the redevelopment program, thereby necessitating that either: 

1) the existing Warren Avenue or Cherry Avenue public sewer will require augmentation, or 
2) a new, parallel eight-inch (8”) sewer within Warren Avenue will be constructed, from North Ring Road to 
Edison Street, a distance of approximately 2,100 linear feet (2,100’). 

Both of the above scenarios would constitute a joint effort with the University and require significant 
coordination between Banner Health and UA.  

Prior to submittal of the future Development Package (DP) to the City of Tucson, the owner/developer will 
obtain a Type I Capacity Letter from PCRWRD verifying that capacity exists in the downstream public sewer 
system. The following items shall constitute applicable PCRWRD rezoning conditions:

Exhibit 55 illustrates a Master Plan of the primary existing and proposed utility infrastructure that will 
serve the redeveloped PAD Property. This network of utilities builds upon existing infrastructure that 
is already in-place or which is project-convenient to the existing medical campus.
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III.E.3. Dry Utilities Masterplan

III.E.2 Potable Water System Masterplan

III.E.4 Phasing of Utility Infrastructure Upgrades/Augmentations

The PAD area is already well served by all dry utilities (electric, gas, telephone, cable television, internet, 
etc.). Myriad new dry utilities will be required in conjunction with the redevelopment of the PAD District. The 
location, sizing, easements and service agreements associated with all of this utility infrastructure will be 
determined during final engineering design. These matters, while complex and extensive, can be considered 
a routine component of any large-scale urban redevelopment project.

As mentioned in Section II.E.1 of this document, the BUMC PAD District and adjacent AHSC campus are 
both served by Tucson Water, with back-up volume available from on-Site wells owned and maintained by 
the Arizona Board of Regents. The redeveloped PAD Site will continue to receive potable water service from 
Tucson Water, subject to its standard review and approval process, including the submittal of a water system 
masterplan and the modeling and approval of same by TW.

Hospitals are required to have dual domestic water service per the Uniform Plumbing Code (UPC), while 
high-rise buildings are required to have dual fire service connections per the National Fire Code (NFC). The 
required primary and secondary domestic potable water services shall be four-inch (4”) diameter lines; the 
required dual fire services shall be eight-inch (8”) lines and shall be respectively looped off of: 

1) an existing eight-inch (8”) water main along Warren Avenue to the east of the proposed new hospital 
and bed tower; and 
2) an existing twelve-inch (12”) water main along Adams Street south of the hospital.

1) The owner/developer shall not construe any action by Pima County as a commitment to provide sewer 
service to any new development within the rezoning area until Pima County executes an agreement with 
the owner/developer to that effect. 
2) The owner/developer shall obtain written documentation from the Pima County Regional Wastewater 
Reclamation Department (PCRWRD) that treatment and conveyance capacity is available for any new 
development within the rezoning area, no more than 90 days before submitting any tentative plat, 
development plan, preliminary sewer layout, sewer improvement plan, or request for building permit for 
review. Should treatment and/or conveyance capacity not be available at that time, the owner/developer 
shall enter into a written agreement addressing the option of funding, designing and constructing the 
necessary improvements to Pima County’s public sewerage system at his or her sole expense or 
cooperatively with other affected parties. All such improvements shall be designed and constructed as 
directed by the PCRWRD. 
3) The owner/developer shall time all new development within the rezoning area to coincide with the 
availability of treatment and conveyance capacity in the downstream public sewerage system. 
4) The owner/developer shall connect all development within the rezoning area to Pima County’s public 
sewer system at the location and in the manner specified by the PCRWRD in its capacity response letter 
and as specified by PCRWRD at the time of review of the tentative plat, development plan, preliminary 
sewer layout, sewer construction plan, or request for building permit. 
5) The owner/developer shall fund, design and construct all off-site and on-site sewers necessary to serve 
the rezoning area, in the manner specified at the time of review of the tentative plat, development plan, 
preliminary sewer layout, sewer construction plan or request for building permit. 
6) The owner/developer shall complete the construction of all necessary public and/or private sewerage 
facilities as required by all applicable agreements with Pima County, and all applicable regulations, including 
the Clean Water Act and those promulgated by ADEQ, before treatment and conveyance capacity in the 
downstream public sewerage system will be permanently committed for any new development within the 
rezoning area. 

The proposed On-Site utility infrastructure necessary to serve the ultimate redevelopment program for the 
PAD District, including that necessary to serve the planned second bed tower of the new hospital (planned 
for the Year 2035), will all be constructed in a single phase. This approach, while constituting a substantial 
up-front expense, facilitates a minimum of Site disturbance at the time the second bed tower is ultimately 
constructed.
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III.E.5 Maintenance Responsibilities for Utility Infrastructure
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Exhibit 55: Primary Water, Fire Line, and Sewer Services

The maintenance of public utility infrastructure within the PAD Site shall remain the responsibility of the 
servicing public utility company or public agency. All private sewer, water, fire lines, electric services, and 
irrigation shall be the responsibility of Banner-UMC, except for those lines retained by the University, which 
shall remain the maintenance responsibility of UA.
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CONSERVATION 
MEASURES & 

ENVIRONMENTAL 
CONSIDERATIONS
III.F.1 Conservation Standards of Proposed Buildings

III.F

In developing the PAD Site, Banner-University Medical 
Center will target a variety of sustainability practices, 
including healing design features, energy and water 
conservation strategies, and high-efficiency building 
materials. These are discussed in more detail below.

A. Energy Efficiency Provisions & Standards

In terms of overall project design components and larger 
community-focused sustainability objectives, the BUMC 
PAD District Site redevelopment program will:
• Implement passive water harvesting elements throughout the 

Site wherever practical, as well as provide substantial new 
surface basins and underground facilities for the collection 
and control of stormwater flows.

• Support and encourage alternative modes of transportation 
through an employee bus pass program and the provision of 
direct and easily navigable connections to adjacent City bus 
and streetcar stops.

• Utilize LED outdoor lighting of less than or equal to 3600 
kelvin.

• Provide quality and functional and passive open space within 
the PAD District increasing the overall amount of landscape 
area in comparison to the existing condition (refer to the 
landscape requirements beginning on page 73).

• Establish and administer a formal recycling program for non-
hazardous hospital waste materials.

In addition, the following Banner Health 
corporate guidelines will be recognized and 
incorporated into the design and construction 
processes:
• New design shall, at a minimum, exceed 

ASHRAE 90.1 2007 requirements by ten percent 
(10%). In the event that incentives may be offered 
by local utility companies for exceeding the above 
threshold, and to the extent such incentives have 
positive cost-benefit characteristics, the project 
design team shall submit the application for the 
incentives. 

• The exterior wall assembly of building envelopes 
shall have a minimum U-factor of 0.089. Roof 
assemblies shall have a minimum U-factor of 
0.027. The building’s Glazing Solar Heat Gain 
Coefficient shall meet or exceed the values 
listed in Table 5.5 of ASHRAE 90.1 2007 for the 
appropriate climate zone. All glazing frames shall 
incorporate thermal breaks to prevent frosting 
and heat transmission. 

• Building depths will be designed, to the greatest 
extent feasible, to foster greater penetration of 
natural light into interior spaces. Internal shading 
shall be incorporated to control excessive 
sunlight and heat transmission. Manually 
operated shading shall be used in offices, exam 
rooms, patient rooms and other individually 
staffed spaces, while motorized shades shall 
primarily be confined only to public spaces with 
larger glass areas. 

• Building materials shall be purchased from local 
manufacturers and suppliers whenever possible 
and to the extent that they meet or exceed 
adopted Banner Health standards for quality, 
durability and cost-competitiveness. Materials 
which can be cost-effectively re-used shall be 
harvested where feasible.  For further detail, also 
refer to Appendix H (Banner Health Building 
Design and Construction Standards).

• Waste materials will be sorted and recycled, 
when to the extent practical, to reduce the 
total amount of landfill waste generated by the 
project. Construction projects shall be required 
to have and implement a waste management 
plan for the assessment and practical recycling 
of construction & demolition debris and waste. 

• Materials that release toxic chemicals or 
by-products during their life cycle, or which 
contain known carcinogens, will not be used or 
allowed.

• Materials specifications calling for the following 
will be stressed wherever possible: 
1) products containing high post-consumer 
content, 
2) wood products that are from rapidly 
renewable sources, and 
3) materials that are easily reusable, 
recyclable or biodegradable.
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III.F.2 Heat Island Considerations and Mitigation Measures

Exhibit 56: Energy & Water Conservation Elements

The United States Green Building Council (USGBC), which administers the Leadership in Energy and 
Environmental Design (LEED) program, identifi es methods for reducing heat island effects for roof and non-
roof surfaces. The following strategies will be evaluated, when appropriate and cost-effective, to reduce the 
non-roof impact on heat island effects: 

1) reducing the amount of impervious surfaces on Site, 
2) shading constructed surfaces such as parking areas lots, sidewalks, roads and plazas with vegetation 
or shade structures, and 
3) using paving materials with Solar Refl ectance Indexes (SRI) of 29 or greater.

Energy management systems, water conservation systems and LEED compliant materials will be selectively 
incorporated into the design and construction of the BUMC campus facilities. The PAD has a well-rounded 
design program to responsibly develop the Property per the following: 

1) the Site plan for the campus reduces the overall building & development envelope compared to the 
existing condition and reduces the amount of impervious surface; 
2) for the fi rst time on this particular Property, a comprehensive drainage plan will be implemented for 
the entire Site; and 
3) a Site-wide water harvesting program will employ passive harvesting elements to supplement the 
irrigation needs of the new and existing landscape areas, while helping manage runoff from hardscape 
surfaces. 

Specifi c heat island mitigation measures on the PAD Site will employ a combination of strategies. The 
BUMC PAD District is primarily a redevelopment of an existing campus. Being a redevelopment, the site has 
signifi cant constraints associated with the existing surface and sub-surface infrastructure, above-ground 
structures, site elements and proposed infrastructure improvements. These elements cannot be practically 
retrofi tted and they effectively limit planting locations within landscape areas and the use of alternative paving 
materials within the PAD District. New trees and other vegetation added to the project in the parking and 
open space areas will help lower surface and air 
temperatures by providing shade and facilitating 
evapotranspiration. These landscape areas 
may or may not meet the expected percentage 
of shade in pedestrian and vehicular use areas 
per the UDC. 

Cool roofs, where maintenance requirements 
will allow for them, and where materials with 
high solar refl ectance (high albedo) can be 
employed, may be used to refl ect sunlight 
and heat away from major buildings. Green 
roofs and alternate paving materials will be 
considered and evaluated where cost-effective 
during fi nal design, but are not specifi cally made 
a requirement of this PAD. Design goals to 
reduce heat island effects include the following:
• Maximize shade within new landscape 

areas in parking areas, pedestrian areas and 
gathering areas.

• Consider Energy Star or cool roof rated 
surfaces of at least 0.65 refl ectivity and at 
least 85% emissivity.

B. Potable Water Conservation Standards

The following potable water conservation elements will be incorporated in the PAD District’s redevelopment:
• Low-fl ow water closets and urinals will be used in the new hospital and the other existing buildings 

that are repurposed & remodeled as part of the Site redevelopment program. Waterless urinals will be 
investigated as an alternative to conventional fl ow models.

• Plant materials and landscape accents will be limited to regionally-adapted and native species.
• A low water-use irrigation system will be utilized for all landscape areas. The system will incorporate 

automatic controllers, fl ow sensing valves, rain-sensor shut-off capability, and will be metered separately 
to record water usage throughout the Site (see landscape-related standards in Section III.B.3.j for further 
detail).
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L III.G.1 Architectural Design Concept, Massing & Building Elevations

ARCHITECTURAL STANDARDS 
& DESIGN GUIDELINES

III.F.3 Self-Certification of Conservation Measures & Environmental Considerations

III.G

Banner Ironwood
San Tan Val ley,  Ar izona

The BUMC architecture is intended to clearly brand this Banner Health facility and to establish a distinct 
identity for this Tucson location (see the various building elevation concepts and illustrations included later in 
this Section, as well as Appendix I, Illustrative Architectural Renderings). The design concepts and aesthetic 
representations presented here are subject to further refinement; they are provided for illustrative purposes 
and to inform the reader as to: 

1) the architectural design and massing of the new hospital; and 
2) the manner in which the proposed hospital construction will integrate into the existing visual and built 
context of the PAD District.

Concurrent and included with the submittal of future Development Packages (DP’s) to PDSD, or with the 
submittal of architectural plans to PDSD for building permits, the owner/ developer (or their appropriate 
design professional) shall submit a letter detailing the particular measures employed in final design to:  

1) address and promote the above Conservation Measures and Environmental Considerations; and 
2) demonstrate that Banner Health is achieving progress towards the various sustainability goals outlined 
in this PAD.

The self-certification letter(s) accompanying future Development Package (DP) submittals to PDSD shall 
describe the particular measures employed, and the results attained (citing approximate percentages, where 
applicable), toward furthering the following: 

1) Rainwater Harvesting provisions as found in Section III.B.3.J (Development Standards -- Landscape 
Requirements);  
2) the landscape-related Potable Water Conservation Standards found in Section III.F.1.B;  and 
3) Heat Island Considerations & Mitigation Measures as found in Section III.F.2.

The self-certification letter(s) accompanying future architectural plan submittals to PDSD for building permits 
shall describe the particular measures being employed to further the following:  

1) Energy Efficiency Provisions and Standards as found in Section III.F.1.A;
2) the building-related Potable Water Conservation Standards as found in Section III.F.1.B.
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A guiding architectural principle of all new development 
within the PAD District will be its visual unification 
with the existing campus elements. This existing 
architecture will serve to guide and inform any future 
enhancement of facades and structures through the 
use of consistent building materials, colors, massing 
and scale. Building materials will be specifically 
selected to enhance the Banner campus identity while 
still respecting the established materials palette of the 
adjacent AHSC campus. Proposed building massing 
shall be simple and complimentary to the existing, 
established building framework. Pedestrian-scale entry 
elements and courtyards will be stressed so as to 
create a comfortable, inviting environment for patients, 
visitors and staff.

The design of new buildings within the PAD District will 
specifically comply with the following:
• Each building form, mass and appearance shall be 

indicative of the function the building serves, with 
special attention given to comfortable and inviting 
outdoor pedestrian spaces and building entrances. 

• The experience of the patient, pedestrian and public 
visitors will be guided by distinct connections from 
building interior to exterior spaces. Glazing will be 
utilized as an orienting or way-finding element in the 
overall building design. Overhangs and canopies 
will identify points of drop-off for vehicular traffic 
and highlight primary building entrances. Exterior 
courtyard and landscape areas will include special 
elements (such as sculpture or other art) designed 
by local artists to enhance both the passive-use and 
healing aspects of the space.

• Building design shall be evocative of, and responsive 
to, the surrounding natural desert context. Material 
selection shall be driven by the natural materials and 
colors found in the desert landscape.

• The design shall integrate, both functionally and 
aesthetically, into the existing medical campus.

• Building massing and form shall be responsive 
to both Site context and building function. New 
building masses shall be significantly set back from 
the Jefferson Park neighborhood to the immediate 
north.

• New building structures will visually and, to the 
extent functionally practical, physically connect to 
existing structures and campus functions.

• Mechanical equipment for new buildings shall be 
effectively screened from view. This screening shall 
be integrated into the building façade and massing 
design strategy, to the maximum extent possible, 
while minimizing the use of separate or distinct 
screening structures.

• Building fenestration shall be minimized or shaded 
on the south, east and west facades to reduce sun 
exposure.

III.G.2 Building Materials, Colors and Special 
Features

The selection and use of building materials, as 
alluded to above, shall complement and shall be 
compatible with the surrounding natural desert 
context and AHSC campus facilities (see Exhibit 56 
for the proposed color & materials palette). Building 
materials shall enhance the existing medical campus 
images, with preferred materials being the following:
• Masonry units
• Precast concrete modular units
• Cast in place concrete
• Metal panels
• Low-e glass
• Fritted glass
• Synthetic stucco system with texture

These preferred materials will evidence the following 
characteristics:
• Materials and detailing shall be durable and easy 

to maintain and repair. They should expressly 
prevent against sun fade, but materials that gain 
a patina over time are considered acceptable

• The prevailing color palette shall be derived 
from the natural environment of the surrounding 
Sonoran Desert, together with the developed 
AHSC campus context. Exterior surfaces should 
use harmonious and complementary colors 
that reflect the Banner Health corporate color 
palette, but which also recognize and further the 
existing campus color scheme. Toward this end, 
a mixture of grays and browns, together with 
green, red, orange and blue hues found in the 
Sonoran Desert, are deemed appropriate.

• The adjacent UA and AHSC Campuses have 
established a harmonious nexus between their 
original red brick buildings and their newer 
buildings, wherein the latter employ red brick 
elements somewhat minimally and do so primarily 
on the base floors of their Campus buildings. This 
latter approach is consistent with the proposed 
architecture of the new hospital facility design. 
It will incorporate accent features, on its lower 
floors, that utilize alternative materials to red 
brick of varying sizes and which are presented 
in harmonious color shadings. The specific hues 
and textures used will be compatible with the 
minimal use of red brick that characterizes the 
adjacent AHSC Campus buildings. The individual 
unit sizes of the accent materials selected, 
however, will likely be larger than that of individual 
bricks, being more comparable to CMU-sized 
elements or greater. These larger units are more 
effective in visually establishing the building base 
associated with a structure of this substantial 
mass, while still insuring an appropriate human 
and pedestrian scale at its ground levels. 

• In accordance with project conservation 
guidelines, materials of low embodied energy 
and that are made with recycled content are 
encouraged to be used whenever possible.
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Preliminary Sketch - New Hospital
Proposed North Elevation

Exhibit 57: Building Materials Palette
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1 32

Exhibit 58: Visibility Analysis of New Hospital Construction
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Intersection of Mart in and Linden (Exist ing View)

Intersection of Mart in and Linden (Exist ing View)

Martin at Linden (Exist ing View)

1

3

2

Exhibit 59: Existing Viewsheds

NOTE: Reference Exhibit 58 for Photo Locations



SECTION III | 113

PA
D

 D
IS

TR
IC

T 
P

R
O

P
O

S
A

L

Intersection of Mart in and Linden (Proposed View)

Intersection of Mart in and Linden (Proposed View)

Martin at Linden (Proposed View)

1

3

2

Exhibit 60: Post-Development Viewsheds (Full Hospital Buildout)

NOTE: Reference Exhibit 58 for Photo Locations
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For Illustrative Purposes. Subject to Change

1

2

North Building Elevation Facing Jefferson Park Neighborhood

Phase 1 

Construction

Phase 2

Construction

East Building Elevation Facing Campbell Avenue

Exhibit 61: Proposed Building Elevations of New Hospital and Bed Towers
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For Illustrative Purposes. Subject to Change

3 West Building Elevation

Key Map
NTS
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III.G.3 Conformance & Consistency with Existing Campus Design Guidelines

Goal

The University of 
Arizona Manual 
of Design and 
Specification 

Standards based on 
Comprehensive 

Campus Plan (2009)

University Area Plan
Section 8: 

General Design 
Guidelines

Banner-University 
Medical Center 

PAD District Response 

Campus 
Aesthetics

Establish a sense of 
aesthetic continuity 
campus-wide, by 
developing and utilizing 
design vocabularies 
and guidelines in the 
preservation and reuse of 
existing structures and open 
space areas, as well as in 
the design of new facilities 
and open spaces. 

Complement surrounding 
development: Utilize compatible 
building materials, architectural 
style and ornamentation, setbacks, 
stepbacks, and variations in building 
height or mass to complement the 
scale and character of surrounding 
development and reduce the 
appearance of excessive height and 
bulk.

The new facility and new lobby for the 
DCMC will continue the language of 
simple massing and durable materials. 
Greater complexity, texture, and smaller 
scale will be found at the pedestrian 
level. The new tower will be set back 
significantly from the Jefferson Park 
neighborhood to clearly separate it from 
the residential scale found there.

Reflect 
Neighborhood 

Character

 New development should be 
carefully designed to reflect and 
enhance neighborhood identity, 
streetscape continuity, historic 
development patterns, neighborhood 
landmarks, predominant architectural 
and landscaping themes, and scenic 
or historic view.

The new buildings will integrate into the 
existing medical campus to create a 
cohesive whole. A significant increase 
will occur in the amount and quality of 
exterior open spaces. The adoption of 
a clear plan of ultimate redevelopment 
for the PAD site will provide certainty to 
the surrounding neighborhood property 
owners, foster an increased willingness 
to reinvest in and improve their properties 
and their neighborhood, and enhance 
overall neighborhood fabric. 

Buffer 
Adjacent 

Uses

Utilize appropriate screening 
techniques to mitigate the impacts of 
new development on adjacent uses. 
Design and orient drought-tolerant 
landscaping, masonry walls, earthen 
berms, outdoor lighting, trash 
storage areas and other elements 
to provide an attractive and effective 
barrier to undesirable access, noise, 
odor, or views. Limitations on the 
hours of operation for a commercial 
use may also be considered.

The PAD will implement the initial portion 
of the long-awaited northern buffer and 
greenway between the medical campus 
and Jefferson Park. This component has 
been named the “North Green” by this 
PAD and will represent a significant open 
space amenity, buffer, multi-use retention/ 
facility, and neighborhood enhancement.

Respect 
Historic 

Development

Ensure compatibility between 
the character and appearance 
of new development and that 
of adjacent historic properties. 
New development should also 
demonstrate sensitivity to the 
broader context of a surrounding 
historic district.

The PAD District will be developed in full 
recognition and respect of the Jefferson 
Park Historic District. Banner Health will 
work closely with JP and the City of 
Tucson Office of Historic Preservation 
to insure that the aforementioned North 
Green is developed with no negative 
impact on the JP historic-district status.

Preserve 
Residential 

Privacy

Orient buildings, windows and 
balconies so as to protect the 
privacy of adjacent residents. 
Outdoor lighting should be directed 
away from adjacent residential 
uses to protect residential privacy, 
and shielded above the horizon to 
comply with regional light pollution 
guidelines.

The new hospital bed tower(s) will be set 
back significantly from the Jefferson Park 
neighborhood and windows will primarily 
face east and west, thereby minimizing 
views into private yards. Lighting must 
meet all guidelines for security and safety 
for a 24-hour hospital, but all fixtures will 
feature cut-offs and minimize glare in 
accordance with the Outdoor Lighting 
Code.

Table 9: Conformance & Consistency with Existing Campus Design Guidelines

Architectural design at the Banner University Medical Center Campus shall be compatible with the guidelines 
established and documented in the UA Comprehensive Campus Plan (UACCP) and the City of Tucson’s 
University Area Plan (UAP). These guidelines generally focus on visual quality of the outdoor environment, 
including buildings, other structures, open spaces and circulation routes. 

The following matrix provides a comprehensive response to these existing guidelines and the manner in 
which the proposed PAD Site complies with them.
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Goal

The University of 
Arizona Manual 
of Design and 
Specification 

Standards based on 
Comprehensive 

Campus Plan (2009)

University Area Plan
Section 8: 

General Design 
Guidelines

Banner-University 
Medical Center 

PAD District Response 

Coordinate 
Pathways and 

Linkages

Coordinate private pedestrian 
walkways and bicycle paths with 
public pedestrian and bicycle 
facilities.

Enhanced pedestrian and bicycle paths 
will be provided within the PAD District. 
Linkages to existing off-site routes 
and designated trail corridors will be 
preserved.

Employ 
Defensible 

Space Concepts

Create territorial spaces, provide 
surveillance opportunities, assign 
open spaces, control access, design 
landscaping for safety, consider 
defensive landscaping, provide 
adequate lighting, post address 
numbers, coordinate development 
with Tucson Police Department.

The safety and security of all patients, 
staff and visitors is a basic and primary 
requirement of every 24-hour hospital 
facility.  Public points of entry into the 
buildings will be limited to the main entry 
of the new hospital, the emergency 
department at DCMC, the DCMC garage, 
and the new lobby and main entry on 
the east side of DCMC. All entries will be 
lighted and all parking lots and parking 
structures will have video surveillance. 

Encourage 
Alternate 
Modes of 

Transportation

Provide a well-defined pedestrian 
system linked to the public sidewalk 
system, convenient access to 
transit facilities, and secure bicycle 
parking areas. Where appropriate, 
integrate convenient, comfortable 
transit facilities into the design of new 
development.

The PAD District will feature a robust 
system of outdoor sidewalks and paths 
connecting the new and old buildings, 
parking, campus functions, and new 
hospital and emergency department 
public entries. The connection with 
the existing AHSC campus will be 
strengthened and link directly to the new 
hospital such that staff and the public 
can better access the transit stop on 
Campbell Avenue and the new Sun Link 
streetcar station to the south. 

Consolidate 
Adjacent Parcels

Wherever possible, consolidate 
adjacent development parcels in 
order to provide integrated circulation 
and access, reduce the number 
of curb cuts along the street, and 
enhance screening and buffering 
between adjacent, non-compatible 
uses.

The PAD creates a single, unified campus 
with controlled vehicular access at a 
single main entry/exit onto Campbell 
Avenue.

Coordinate 
Information with 

Architecture

Integrate signs and other information 
systems into the overall design 
of new development in an 
architecturally coordinated and 
sensitive manner. Building addresses 
should be clearly visible from the 
public right-of-way.

Hospital signage must be clearly visible 
night and day, and clear way-finding is 
absolutely critical for patients and visitors. 
All directional and way-finding signage 
will be clear and easily discerned.  
Banner Health permanent signage will 
be an integrated element or the overall 
architecture and campus design and will 
be reviewed accordingly by the City of 
Tucson.

Provide 
Neighborhood 

Amenities

Whenever possible, incorporate 
neighborhood amenities such as 
open space, recreational facilities, 
and public art in new development 
and in the redevelopment of existing 
areas. Such amenities should be 
developed with input from local 
neighborhoods.

The new North Green represents a 
significant and open space amenity 
along the Jefferson Park neighborhood 
boundary. Bicycle and pedestrian trails 
will extend through the North Green 
and the campus to maintain continuity 
with the existing public trail network and 
neighborhood.  Jefferson Park leaders will 
be part of on-going discussions during 
the entire PAD preparation and rezoning 
process.

Table 9: Conformance & Consistency with Existing Campus Design Guidelines (cont.)
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Goal

The University of 
Arizona Manual 
of Design and 
Specification 

Standards based on 
Comprehensive 

Campus Plan (2009)

University Area Plan
Section 8: 

General Design 
Guidelines

Banner-University 
Medical Center 

PAD District Response 

Provide Active 
and Interesting 
Development 

at the 
Street Level

Provide “fine-grained” design 
elements and pedestrian-oriented 
amenities and services at the street 
level to enhance streetscape vitality 
and visual interest. Large expanses 
of unbroken wall surface or reflective 
glass should not occur at the street 
level.

The new hospital is setback significantly 
from the Jefferson Park neighborhood 
to insure a human-level visual interface 
from these distant residences. On-site, 
the lobby entries to the new hospital and 
the DCMC emergency department are 
linked by an exterior courtyard to provide 
a comfortable and welcoming street-level 
pedestrian environment. Wall façades in 
the area employ a variety of materials to 
insure visual interest.

Scale and 
Massing

New facilities are generally 
becoming increasingly large 
and bulky. At the same 
time, these buildings must 
be compatible with existing 
buildings often at a smaller 
scale, and must be humanly 
scaled at the pedestrian 
level(s).

The new hospital will integrate functionally 
with the adjacent AHSC campus. Public 
lobby entries are humanly scaled and 
integrated with exterior courtyards at 
the pedestrian/street level. Building 
materials and façades will avoid large 
and monolithic faces and instead employ 
a visual variety of materials, colors, and 
textural treatments.

Building 
Placement /
Orientation

The following 
considerations should 
be addressed in building 
siting and design: views, 
circulation, open space, 
on-site parking, future 
expansion, microclimate, 
and existing site 
features.

Views: the placement of the new hospital 
and bed tower is sited to insure the 
preservation of the quality mountain views 
to the north and to the east for those who 
presently enjoy them, as well as to make 
these same views available to hospital 
patients.
Circulation: the overall PAD site plan 
makes significant improvements in on-site 
circulation and in creating linkages to 
adjacent properties, established off-site 
trails and pedestrian pathways. Vehicular 
site circulation is also greatly improved.
Open space: the design significantly 
increases the amount and passive and 
active open space on the property, 
including the long-awaited North 
Green buffer along the Jefferson Park 
neighborhood boundary..
On-site parking: ample parking will be 
provided on for patients, visitors, and 
staff. Surface parking areas will be 
shaded by strategically placed trees to 
mitigate heat island effects. 
Future expansion: the full and ultimate 
buildout of the PAD District is detailed in 
this document. This provides certainty to 
Banner Health and also for the adjacent 
residential neighborhood and its property 
owners. Establishing a defined build-out 
program is one of the best methods of 
fostering long-term neighborhood stability 
and security.
Microclimate: the significant increase 
in the amount of non-pervious surface 
and active & passive open space on 
the property will provide for a generally 
improved microclimate.
Existing site features:  the existing 
site features will provide a framework 
and vocabulary for the design and 
integration of the new hospital, its exterior 
pedestrian spaces, and new open-space 
amenities.

Table 9: Conformance & Consistency with Existing Campus Design Guidelines (cont.)
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Goal

The University of 
Arizona Manual 
of Design and 
Specification 

Standards based on 
Comprehensive 

Campus Plan (2009)

University Area Plan
Section 8: 

General Design 
Guidelines

Banner-University 
Medical Center 

PAD District Response

Indoor/Outdoor 
Relationships

A more active relationship 
between interior and exterior 
space than has occurred 
in most existing facilities 
is a goal in the siting and 
design of new buildings and 
additions. This relationship 
is sought not only on the 
ground plane, but at other 
building levels as well.

• The entry sequence into the new 
hospital will include a street-level 
courtyard that is visible from the new 
hospital’s main entry pavilion, as well 
as from more distant viewpoints, by 
arriving patients and guests.  The 
interior courtyard helps orient the public 
quickly to the building entry. 

• The second level of the new hospital 
will serve as the main site-wide 
circulation spine between the new and 
old hospital facilities; a guiding principle 
of this feature is fostering the public’s 
way-finding through the use exterior 
views (from inside the circulation spine) 
to inform and guide visitors throughout 
the facility. 

• Upper level connections will 
provide separate through-ways 
and connections for staff, patients 
and visitors from the patient beds 
to all other hospital functions and 
services.

Architectural Style In predominantly build-up 
areas already existing on 
campus, new construction 
should be architecturally 
compatible with the 
existing structures. While 
contemporary architectural 
styling is anticipated, 
appropriate massing, 
building materials, and 
detailing should contribute 
to a sense of visual unity.

The style and massing of the new 
building will be appropriate to the 
functional needs of the hospital while 
respecting the traditional materials used in 
Southern Arizona and established within 
the adjacent AHSC campus. Detailing 
will emphasize ease of maintenance 
as well as aesthetics. The front of the 
existing emergency department will be 
redesigned to provide a consistent, 
integrated front façade for the ED and the 
new hospital main lobby entrance.

Building Materials The selection of exterior 
building materials for 
permanent facilities should 
be based on long-term 
institutional durability and 
ease of maintenance; 
texture and textural 
variety, color palette, 
energy conservation 
considerations, cost and 
availability, and type and 
use of structure.

Building materials selected for the new 
hospital and architectural improvements 
are time-tested in Tucson and Southern 
Arizona and include masonry units, 
precast concrete modular units, cast 
in place concrete, metal panels, low-e 
glass, fritted glass, and synthetic stucco 
system with texture. Ease of maintenance 
and energy conservation are fundamental 
considerations material selection.

Artwork and 
Graphics

Works of art should be 
integrated into the design 
of each building, especially 
in building entrance areas 
(indoor and outdoor) and 
other high-use common 
areas. This may include 
sculpture, murals, 
architectural relief, and/or 
pavement patterning.

Artistic elements and public art will be 
selectively employed on the campus, 
most notably at significant pedestrian 
nodes and primary lobby entries. It is the 
intent of the PAD to engage local artisans 
to assist in this effort and to feature 
elements that recall elements of the site’s 
history.

Table 9: Conformance & Consistency with Existing Design Guidelines (cont.)
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III.G.4 Architectural Review & Self-Certification at Time of Building Permits

Goal

The University of 
Arizona Manual 
of Design and 
Specification 

Standards based on 
Comprehensive 

Campus Plan (2009)

University Area Plan
Section 8: 

General Design 
Guidelines

Banner-University 
Medical Center 

PAD District Response 

Strategic 
Buildings: 
Landmark 
Buildings

Landmark buildings anchor 
activity nodes or major open 
space areas. A landmark 
building is designed to be 
easily identifiable or visually 
significant, especially to 
pedestrians, because of 
its clear or unique form 
or massing; high figure – 
background contrast due 
to siting, scale, color, or 
architectural style; and/or its 
prominent spatial location. 
Special attention should 
be given to building design 
and massing, landscaping, 
and lighting. New landmark 
buildings should be 
designed to actively 
structure and enhance the 
usable open space they 
anchor.

The new hospital, as well as the 
entire BUMC campus, is envisioned 
as a landmark development that will 
make a strong statement in both its 
architecture and its overall high-quality of 
development. In doing so, it will constitute 
a significant addition to Tucson’s built 
environment, one that will be visible to 
the tens of thousands of motorists and 
pedestrians who travel the Campbell 
Avenue gateway corridor on a daily basis.  

Parking Structures 
and Decks

The design guidelines 
for building and facilities 
set out above generally 
apply. Because of the 
massiveness of parking 
structures, special 
consideration should be 
given to building materials, 
detailing, and landscape. 
Safety and security should 
be a primary design 
consideration, including 
the location and visibility 
of vertical circulation, night 
lighting, and graphics.

New parking structures will be designed 
such that their façades integrate with 
the established architectural vocabulary 
which surrounds them.  The standard 
stark, austere, and purely functional 
parking structure will not be allowed.  
Such structures shall provide for safety 
and security, with their lighting integrated 
into the structure as a design element 
rather than simply being an “add-on” 
feature.

Given the extent of architectural design, elevations, and detail presented in this PAD document for the new 
on-Site hospital facility, no separate or subsequent architectural review process is required for the project. 
The only applicable requirement in this regard is that the final architectural design of the new hospital, as 
presented at the time of building permits, is in substantial conformance with the aesthetics, architectural 
concept, building elevations, colors, and materials presented herein and in Appendix I.

Concurrent with the submittal of the building plans for review by the Planning & Development Services 
Department (PDSD), the architect of record shall submit a letter, signed and sealed with his or her Arizona 
registration, certifying that the plans are in general conformance with the PAD prescriptions articulated 
in Sections III.G.1 and III.G.2 above. PDSD shall review the architect’s certification letter to insure its 
completeness in addressing the various items articulated in aforementioned Sections III.G.1 and III.G.2. 
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III.H.1 General Administration & Interpretation Authority

III.H.2 Amendments to the PAD District

 INTERPRETATION & 
MODIFICATION OF PAD DISTRICT

III.H

Section III (Land Use Proposal) of this PAD, together with the particular Land Use Regulations 
presented Section III.B, have been structured to provide for clear interpretation and application by 
the City of Tucson in regulating a specialized land use and zoning framework for the BUMC PAD 
District. In the event that supplemental PAD changes or interpretations become necessary in the 
future, they shall proceed in accordance with the parameters below.

The PAD will not result in the modification or change of any existing City of Tucson adopted building codes 
or other ordinances, except those portions of the City Unified Development Code and Administrative Manual 
as specifically modified in this PAD document, together with the modification of the applicable City of Tucson 
Zoning Map.

The PAD shall be generally administered under the authority of the Director of the Planning and Development 
Services Department (PDSD). Whenever a conflict arises between the BUMC Planned Area Development 
and the Unified Development Code, the PAD shall control. When the PAD does not specifically address a 
particular topic, the UDC and Administrative Manual shall control.

The Director of the Planning & Development Services Department may administratively approve minor 
changes, as defined below, to the PAD, provided such changes are not in conflict with the overall intent, 
goals and objectives of the PAD as presented herein. 
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A. Criteria for Minor Amendments & Associated Process

The following shall be considered minor changes that fall within the administrative purview of the Director of 
Planning & Development Services:
• Addition of new information to the PAD, Site Plan, maps, or text that does not change the effect of any regulation, 

development standard, or guideline.
• Changes to the public or private infrastructure as presented herein as necessary to properly serve the intended Site 

Plan and which are not primarily intended to increase the development capacity of the presented Site Plan nor alter 
the guiding goals and objectives of same.

• The addition of permitted uses that may not be specifically listed in Section III.B.2.b of this document, but which are 
determined to be sufficiently similar in type and nature to those listed as permitted.

• Adjustments to the Development Standards in Section III.B.3 of this document that are not harmful to the interests 
of the larger community or adjacent neighborhoods, or which are not explicitly stated in the PAD, but which are 
consistent with the guiding goals and objectives of the project and which do not create any public health or safety 
issues.

• Adjustments to any aspect of Section III of this PAD that is required in order to comply with changes in local, state 
or federal safety and/or health codes

B. Criteria for Major Amendments & Associated Process

Major amendments to the PAD shall be those changes or modifications that materially alter the guiding goals 
and objectives as presented in the PAD.  The PDSD Director will determine if a proposed amendment would 
result in a major change per the criteria established in UDC Section 3.5.5.J.2.c.  Major amendments to the 
PAD shall be processed in accordance with UDC Section 3.5.3, Zoning Examiner Legislative Procedure.

The potential expansion of the North Green as described in Section III.D.4.c of this PAD document (Multi-
Use Drainage & North Green Component), and as graphically delineated on Exhibit 54 therein, shall be 
considered a major amendment as:  1) it necessitates an expansion of the PAD boundary, and 2) it results in 
a change to the existing zoning of the newly incorporated properties from NR-2 to PAD.  However, given the 
limited acreage identified and the fact that a North Green expansion would provide a material neighborhood 
benefit, and given further that it is consistent with the goals of the Banner-University Medical Center PAD 
in terms of both buffering and drainage improvements, any future application to modify the PAD boundary 
for this expressed purpose will be processed in accordance with the fee structure for a Change of Zoning 
Fees – Minor Change, Mayor and Council Decision rather than those fees normally applicable to a Major 
Change to a PAD.
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1. INTRODUCTION 

 

The Banner-University Medical Center (BUMC) Planned Area Development (PAD) applies to a 
portion of the Arizona Health Sciences Center (AHSC) and University Medical Center (UMC) 
campus that is being acquired by Banner Health, a private, non-profit entity (referenced as the 
“Property” or the “Site” throughout the BUMC PAD). A vicinity map is provided in Figure 1. 

The original hospital dates back to the 1960’s and has become obsolete by today’s healthcare 
standards. The BUMC PAD District will be redeveloped into a state-of-the-art medical campus 
that will feature, among other things, the construction of a new hospital facility with phased dual 
bed towers to replace the majority of the current UMC Hospital. 

Proposed Project 

Banner Health will ultimately take fee title to approximately thirty-three acres of Property 
presently owned by Arizona Board of Regents and containing components of the AHSC and UMC, 
as well as the DCMC. The initial phase (Phase 1) of the BUMC development program will see the 
construction of a new hospital, including a new bed tower and patient support facilities, to 
replace those existing UMC hospital facilities originally developed in the 1960’s, together with a 
series of new surface parking areas and a new campus main entry and exit onto Campbell Avenue 
and Elm Street. 

The second, longer-term development phase (Phase 2) will include additional hospital patient 
support facilities and a second bed tower added to the aforementioned new hospital, together 
with a new multi-level parking structure to support the expanded hospital.  

Completion of Phase 2 will result in a campus with more than 1.8 million square feet of hospital 
space comprising approximately 800 beds, and will retain all of the DCMC square footage as it 
exists today and will repurpose as much of the other existing campus facilities as is reasonably 
practical and cost-effective. The full development program of the BUMC PAD District is described 
in detail in Section III (PAD District Proposal) of the PAD document. 

Study Purpose 

This traffic analysis is based on and updates the University of Arizona Health Science Center 
Campus (AHSC) Traffic and Circulation Study completed in December 2012, by Kimley-Horn.  
This traffic analysis: 

 Reviews the BUMC PAD Site plan, its associated new and repurposed facilities as 
proposed by Banner Health.  

 Considers future/proposed development lying outside of the actual PAD District 
boundary, anticipated development consistent with the University of Arizona 2020 
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Capital Plan, the University of Arizona Campus Comprehensive Plan, as well as the 
proposed private development of a 20-story mixed-used project near Speedway 
Boulevard at Campbell Avenue. Incorporating all of this nearby planned development 
into the analysis responsibly addresses the future traffic and transportation issues in 
the area in a comprehensive fashion. 

 Develops trip generation rates for all of the above proposed development. 

 Evaluates on-Site roadways and off-Site access points, based upon the trip generation 
rates, to analyze the full universe of impacts on surrounding transportation 
infrastructure. 

 Documents transportation improvements and recommendations for each of the study 
area’s intersections, roadway segments, etc. 

The proposed Banner University Medical Center site plan is provided in Figure 2. 
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Figure 1. Vicinity Map 
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Figure 2. Banner University Medical Center, Tucson Campus Site Plan 
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2. EXISTING CONDITIONS 

 

City of Tucson Major Streets and Routes 

The City of Tucson Major Streets and Routes Plan (MS&RP) identifies the general location and 
width of existing and proposed freeways, arterial and collector streets.  The MS&RP also 
identifies future rights-of-way, setback requirements, typical intersections and cross sections, 
and gateway and scenic routes.  The MS&RP (Figure 3) defines future right of way of Campbell 
Avenue and Speedway Boulevard to be 120 feet.  Campbell Avenue is identified as a Gateway 
Arterial. 

Gateway routes are routes to major employment centers, shopping areas, recreational areas, 
and transportation centers which are used regularly by large numbers of residents and visitors. 
The purpose of this designation is to improve the appearance of the built environment through 
the use of standards for the design and landscaping of the roadway and adjacent 
developments. 

Figure 3. City of Tucson Major Streets and Routes Plan 

 

Existing Conditions Traffic Control Configuration 

Existing traffic control configuration at primary intersections within the AHSC campus area are 
illustrated in Figure 4.  Signalized intersections are at Campbell Avenue/Elm Street, Campbell 
Avenue/Speedway Boulevard and Speedway Boulevard /Cherry Avenue. 

Traffic volume data was collected in 2012 as part of the AHSC Traffic and Circulation Study. 
Existing traffic volumes are summarized in Appendix B (Figure 11).    
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A capacity analysis of existing facilities was conducted. Capacity analysis demonstrates the 
relationship between traffic operations and roadway/intersection geometry, assesses 
deficiencies, and identifies alternatives.  

Capacity analysis is performed based on methodologies outlined in the Highway Capacity 
Manual (Transportation Research Board, 2010). The Highway Capacity Manual (HCM) employs 
methodologies to calculate intersection Level of Service (LOS). LOS is a qualitative assessment 
of the quantitative effect of factors such as intersection geometry, lane configuration, and 
traffic volumes. Operating conditions are categorized as “A” through “F,” with “A” representing 
the most favorable conditions and “F” representing the least favorable. The City of Tucson 
requires the traffic impact of new development on roadways and intersections to be mitigated 
to a Level of Service D or better.  LOS “D” for signalized intersections is equal to being delayed 
at the intersection for less than 35-55 seconds per vehicle. Table 1 shows the delay (wait time 
thresholds) for each LOS grade. 

Table 1.  Level of Service Delay Thresholds 

LOS Signalized Intersection Unsignalized Intersection 
A ≤10 sec ≤10 sec 
B 10-20 sec 10-15 sec 
C 20-35 sec 15-25 sec 
D 35-55 sec 25-35 sec 
E 55-80 sec 35-50 sec 
F ≥80 sec ≥50 sec 

 

Intersection LOS is computed as a weighted average of vehicle delay. An intersection may have 
an acceptable overall LOS but may also have individual movements with unacceptable LOS. As a 
result, all movements are analyzed individually, and recommendations ae made to reduce delay 
and increase capacity on critical movements. 

Capacity analysis for existing conditions are found in Figure 4. Detailed capacity analysis results 
are included in the Appendix C. 

Currently, the signalized intersection of Speedway Boulevard/Campbell Avenue operates at LOS 
“F”. The stop-controlled intersections of Adams Street/Campbell Avenue, and of Mabel 
Street/Campbell Avenue operate at LOS “F”. This is due to the delay incurred by vehicles 
attempting to make a left turn from eastbound Adams Street or Mabel Street to Northbound 
Campbell Avenue.  LOS “F” on a minor street that is stop-controlled at its intersection with a 
major arterial is a common condition in busy urban environments. 
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Figure 4. Existing Traffic Configuration and Performance 
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Existing Roadway Network 

Streets that provide direct access to the Banner UMC campus or provide circulation within the 
campus are described below. 

Campbell Avenue 
Campbell Avenue is the major north-south arterial roadway that runs directly east of Banner 
University Medical Center. Campbell Avenue is a six-lane arterial with raised medians and has a 
35 MPH speed limit. The road is constructed to the maximum cross-section supported by the 
City of Tucson Major Streets and Routes Plan. 

Speedway Boulevard 
Speedway Boulevard is the major east-west arterial roadway that runs approximately ¼ mile 
south of Banner University Medical Center and directly through the northern portion of the 
University of Arizona campus. Speedway Boulevard is a six-lane arterial roadway with raised 
medians and has a 35 MPH speed limit. The road is constructed to the maximum cross-section 
supported by the City of Tucson Major Streets and Routes Plan. 

Local Public Streets 
Helen Street serves as a minor east-west collector street that provides access to several 
University of Arizona parking facilities and buildings on the north side of Speedway Boulevard. 
Cherry Avenue serves as a minor north-south collector street providing access to the main 
University of Arizona campus (to the south of Speedway), and to the AHSC campus (north of 
Speedway). The intersection of Cherry Avenue and Speedway Boulevard is signalized. 

Ring Road 
Internal circulation within the AHSC campus is provided by the 0.8 mile Ring Road. The Ring 
Road is a low speed two-lane corridor with a speed limit of approximately 20 MPH. It extends 
from Cherry Avenue, beginning at Drachman Street, north to Elm Street and then south to 
Mabel Street. 

Multimodal Connectivity 

The campus is served by bus, streetcar, and bicycle and pedestrian facilities. 

Sun Tran Bus Routes & CatTran Shuttle Service 
Sun Tran provides transit service to the AHSC campus with bus stops along Campbell Avenue 
and Speedway Boulevard.  A variety of routes are accessible near the campus, including express 
service. Bus routes along Speedway Boulevard include 4, 5, 102X, 103X, 105X, and 109X.  Bus 
routes on Campbell Avenue include 9, 15, 20, and 103X.  Bus stop locations are noted in Error! 
Reference source not found.. In addition, the University of Arizona Cat Tran system circulates 
within the AHSC campus. 
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Sun Link Streetcar Facilities 
The construction of the 3.9-mile modern streetcar system, known as Sun Link, was completed 
in the summer of 2014. The streetcar line begins at Warren Avenue and Helen Street, south of 
the Banner University Medical Center, and provides direct access to the University of Arizona 
campus and to downtown, terminating on the west side of I-10. Sun Link’s service provides 10 
to 15 minute headways, time between vehicles in a transit system, during the weekday and 
increases to 20 minutes to 30 minutes during the evenings and on Saturdays.  The streetcar 
operates from 7:00 am to 10:00 pm on Monday to Wednesday, from 7:00 am to 2:00 am on 
Thursday and Friday, from 8:00 am to 2:00 am on Saturday, and from 8:00 am to 8:00 pm on 
Sunday. 

Existing Bike Routes 
The PAD District is served by a robust network of designated bicycle routes and bike lanes. Both 
Speedway Boulevard and Campbell Avenue provide a dedicated bike lane or striped shoulder. 

An east-west low-volume bicycle route traverses through Lester Street, the Ring Road within 
the PAD District, and ultimately to Elm Street. In addition, an existing shared-use path along the 
Warren Avenue alignment serves as a north-south bicycle route for both cyclists and 
pedestrians. The Warren Avenue and Highland Avenue underpasses (further south and west of 
the PAD District) allows a grade-separated crossings beneath Speedway Boulevard to facilitate 
direct access to the UA main Campus. The Warren Avenue underpass is a pedestrian-only 
connection (bikes must be walked), while the Highland Avenue underpass accommodates both 
pedestrians and bicyclists, making it the best southward connective route to the main campus. 
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3. TRAFFIC ANALYSIS 

 

This traffic impact analysis was prepared using a four-step process to forecast the travel 
demands of the proposed Banner-UMC development. Trip generation is the first step in this 
process and focuses on estimating the number of trips to be “produced” or “generated” by a 
particular land use type within a specific traffic analysis zone. 

The initial trip-generation step is followed with the next three steps: 1) determining trip 
distribution, 2) mode choice, and 3) route assignment. Trip distribution is concerned with 
assigning the trips generated to the directions which people travel to and from the Site. Mode 
choice is then concerned with the mode of travel, i.e. by vehicle, walking/biking, or bus/transit. 
Finally, route assignment is concerned with the specific streets and routes by which they travel. 

Once this four-step evaluative process is complete, a capacity analysis of the surrounding 
roadway network of streets and intersections is performed to evaluate their operational 
performance and make recommendations for any necessary improvements. Each of these steps 
is described in more detail below. 

Trip Generation 

Trip-generation is derived from qualitative measures associated with the development such as 
number of employees of a facility, development square footage, or number of dwelling units. 
Trip generation estimates reflect the number of trips entering or exiting a site or development 
during a specified time period (e.g., daily, or during the morning peak-period). The Institute of 
Transportation Engineers (ITE) Trip Generation Manual contains trip-generation rates 
developed from an aggregation of over 4,000 traffic studies, for dozens of land uses.   

The ITE equations and averaged rates used for the proposed Banner Health redevelopments are 
found in Table 2. 

Based on guidance provided by the Trip Generation Handbook, the weighted average rate was 
used to forecast the trips generated from the hospital during the AM/PM peak hours when 
forecasting the trips generated based on the number of beds. Thus, a linear relationship 
between the independent variable and trip ends are assumed. For the Total Daily Trips, 
regression based equations were used.  
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Table 2.  Trip Generation Land Uses, ITE Codes and Rates 

 

Hospital Beds Trip Generation 

Appendix A summarizes the buildings and their size (square footage, number of beds) that are 
proposed as part of Banner University Medical Center.  

In Phase 1, floors 10 and 11 may be shelled and designed/bid as an add alternative. An 11-story 
alternative was included in this analysis as it will represent the highest-impact scenario. 

It is important to note that exiting traffic counts (2012) reflect trip generation of the existing 
hospital. Upon completion of the new Phase 1 bed tower, beds in the existing hospital will be 
relocated to the new tower, and a portion of the existing hospital will be converted to support 
functions. 

The number of trips that will be generated by Banner University Medical Center was therefore 
calculated based on the number of net new beds (as compared to beds in the existing hospital) 
for the proposed hospital towers and on square-footage for other uses. Two trip-generation 
scenarios were evaluated: 

 2019 Phase 1 – Construction of the first 11-story hospital tower.  

 2035 Phase 2 – Construction of the second 11-story hospital tower. 

Each scenario also considers other development on the AHSC campus associated with the 
University of Arizona and private developers as referenced in the 2012 AHSC study. 

Appendix A details the number of beds associated with each development phase. Table 3 
summarizes the proposed net new beds following completion of the new bed towers. Phase 1 

Hospital (SF)               
ITE 9th Edition:  610               
Daily T = 6.91*(1000’s of SF)+2923.63   50% In 50% Out 
AM Peak Hour T = 0.87*(1000's of SF)+132.15   59% In 41% Out 
PM Peak Hour T = 0.78*(1000's of SF)+186.59   42% In 58% Out 
 
Hospital (Beds)                 
ITE 9th Edition:  610               
Daily T=7.33(Number of Beds)+2213.85   50% In 50% Out 
AM Peak Hour 1.24 Trips Generated per Bed   65% In 35% Out 
PM Peak Hour 1.45 Trips Generated per Bed   40% In 60% Out 
 
Medical-Dental Office Building               
ITE 9th Edition:  720               
Daily T = 40.89*(1000's of SF) - 214.97   50% In 50% Out 
AM Peak Hour T = 2.39*(1000's of SF)     79% In 21% Out 

PM Peak Hour Ln(T) = 0.90*Ln(1000's of SF) + 1.53   28% In 72% Out 
       

APPENDIX | 155



Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 12 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

will relocate 18 beds from the Diamond Children’s Medical Center and 165 beds from the 
University Medical Center’s 201 building. The 201 building is expected to relocate 100% of the 
beds to the proposed hospital. In Phase 2, 13 beds are planned to be relocated from the NEP 
building.  

Table 3.  Summary of Hospital Units 

 

Medical Clinic/Office Trip Generation 

Concurrent with the Banner University Medical Center project, Banner is preparing to construct 
additional clinic/out-patient space at the North Campus, located at Campbell Avenue and Allen 
Road. Upon completion of North Campus improvements, a significant portion of clinic/out-
patient space will be relocated to the Banner UMC North Campus. As such, Clinic/out-patient 
occupancy at Banner University Medical Center is proposed to decrease upon completion of 
Phase 1. 

According to information provided by Banner, 51,373 square feet of clinic/out-patient space 
currently exists. The Phase 1 development will include 46,477 square feet of clinic/out-patient 
space, a decrease of 4,896 square feet. As traffic generated from the existing 51,373 square 
feet of clinic/out-patient land use is represented in the collected traffic count data, net trips 
generated from the 4,896 square feet will be discounted from the Banner University Medical 
Center total trip generation. 

Phase 2 development includes a total of 65,651 square feet of clinic/out-patient usage, an 
increase of 14,278 square feet over the existing 51,373 square feet. Thus, for Phase 2, an 
increase in the number of trips generated by 14,278 square feet of clinic/out-patient will be 
applied to the analysis. The Banner Health clinic/out-patient units are summarized in Table 4.   

Table 4. Summary of Clinic/Out-Patient Units 

 

Other Developments 

A further consideration of this traffic analysis is the fact that, based upon the proposed 
development program by Banner Health, four development components that were originally 
planned by the UA (on its AHSC campus) are no longer a part of the larger medical campus and 
have, therefore, been excluded from the final trip-generation figures.  Appendix A, Figure 10, 

Scenario Land Use New Hospital Proposed 
Units (Beds)

Relocated Units 
(Beds)

Net New Units 
(Beds)

2019 Phase 1 Hospital 336 183 153

2035 Phase 2 Hospital 504 196 308

Scenario Land Use Proposed Occupancy (SF) Existing Occupancy (SF) Net Occupancy (SF)

2019 Phase 1 Medical-Dental Office 
Building

46,477 51,373 -4,896

2035 Phase 2 Medical-Dental Office 
Building

65,651 51,373 14,278
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shows the removed land uses and total square-footage to be subtracted from the trip 
generation: 

 South Elm Gateway Offices and Clinics (Map ID 23)   –  114,000 SF 
 North Elm Gateway Offices (Map ID 24)    –    40,000 SF 
 ED Expansion (Map ID 29)      –  100,000 SF 
 Bio-Health (Map ID 5)      –  187,000 SF 

  441,000 SF 

A summary of the net trips added by the Banner University Medical Center are depicted in 
Appendix B, Figure 13 (Phase 1), and Figure 16 (Phase 2).  

Total Trip Generation 

To facilitate the analysis, the study area was subdivided into five zones (Figure 5) based on their 
geographic locations and general anticipated trip characteristics. This approach is consistent 
with the 2012 AHSC study. The zones are: 

 Zone 1: Private Mixed-Use Development that will include student housing, a shopping 
center, and a general office building 

 Zone 2: Academic and Research Facilities for the University of Arizona (central) 
 Zone 3: Academic and Research Facilities for the University of Arizona (west) 
 Zone 4: Banner Health Medical Clinics and Offices (east) 
 Zone 5: Proposed Banner Health 11-story Hospital Towers (west) for both phases of the 

development 

Total daily trips generated by the AHSC Campus, including the Banner University Medical 
Center, are summarized in Table 5 and Table 6. 

The Phase 1 trips generated from the 4,896 square feet of Medical-Dental Office Building land 
use, representing the net decrease in clinic/out-patient occupancy, is discounted from the total 
trip generation. An increase in the number of trips from the 14,278 square feet increase of 
Medical-Dental Office land use is included for Phase 2. 

Table 7 and Table 8 present projected total daily trips for all proposed developments within the 
AHSC campus (Zones 1 through 5) after reductions for pass-by and multimodal/alternative mode 
reduction was applied. 

Internal capture (adjusted based on proposed UMC redevelopment) and pass-by trip percentages 
are consistent with the 2012 AHSC study. Total trips include discounts due to multi-modal 
opportunities for Zones 1-3. No multimodal adjustment is applied to Zones 4 and 5. These 
estimates represent total additional daily trips that will be generated by the Banner Health’s 
proposed development and projects to be constructed by others (including University of Arizona 
and private developers). 
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These trips will be added to the existing 2012 traffic counts, to analyze future capacity needs and 
infrastructure improvements in order to maintain acceptable operational performance. 

Table 5.  2019 Phase 1: Total Trip Generation 

 

Table 6.  2035 Phase 2: Total Trip Generation 

 

  

In Out Total In Out Total
Apartment (Private Developer ) 400 DU 2,548 40 160 200 155 83 238

General Office Building (Private Developer ) 200 1000 SF 2,275 288 39 327 52 251 303
Shopping Center (Private Developer ) 200 1000 SF 10,656 142 90 232 496 516 1,012
Research and Development Center                 

(University of Arizona ) 309 1000 SF 2,506 291 60 351 49 278 327 2

Research and Development Center                 
(University of Arizona ) 300 1000 SF 2,433 284 58 342 48 272 320 3

Medical-Dental Office Building* (Banner Health ) 5 1000 SF (178) (9) (3) (12) (5) (12) (17) 4

Hospital** (Banner Health ) 153 Beds 3,335 123 66 190 89 133 222 5
Subtotal --- --- 23,575 1,158 471 1,630 883 1,522 2,405
Pass-By*** 23,575 0 0 0 169 175 344
Internal Capture --- 42 42 84 145 145 290
Total --- --- 23,575 1,116 429 1,546 570 1,201 1,771
*Net decrease in occupancy over existing. The number of trips in parentheses is deducted from the trip generation.
**Net increase in occupancy over existing
***Pass-By Percentages:  Shopping Center 34% PM only 

Zone

1

Intensity Units Daily Total AM Peak PM PeakLand Uses

In Out Total In Out Total
Apartment (Private Developer ) 400 DU 2,548 40 160 200 155 83 238

General Office Building (Private Developer ) 200 1000 SF 2,275 288 39 327 52 251 303
Medical-Dental Office Building 50 1000 SF 1,830 91 24 115 41 112 153

Shopping Center (Private Developer ) 200 1000 SF 10,656 142 90 232 496 516 1,012
Research and Development Center                 

(University of Arizona ) 660 1000 SF 5,353 559 115 674 92 519 610 2

Research and Development Center                 
(University of Arizona ) 814 1000 SF 6,602 670 137 807 109 616 725 3

Medical-Dental Office Building* (Banner Health ) 14 1000 SF 516 27 7 34 14 37 66
Hospital*                                                       

(Banner Health, Phase 1 and 2 Combined) 308 Beds 4,471 248 134 382 179 268 447 5

Subtotal --- --- 34,251 2,064 707 2,771 1,137 2,402 3,554
Pass-By** 34,251 0 0 0 169 175 344
Internal Capture --- 42 42 84 145 145 290
Total --- --- 34,251 2,022 665 2,687 823 2,082 2,920
* Net increase in occupancy over existing 
**Pass-By Percentages:  Shopping Center 34% PM only 

PM PeakLand Uses Daily Total AM Peak

1

4

ZoneIntensity Units
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Table 7.  2019 Phase 1: Net Total Trip Generation (with pass-by and multimodal reduction) 

 

Table 8.  2035 Phase 2: Net Total Trip Generation (with pass-by and multimodal reduction) 

 

In Out Total In Out Total
Apartment (Private Developer ) 400 DU 2,548 40 160 200 155 83 238

General Office Building (Private Developer ) 200 1000 SF 2,275 288 39 327 52 251 303
Shopping Center (Private Developer ) 200 1000 SF 10,656 142 90 232 496 516 1,012

Pass-By*** 0 0 0 169 175 344
Internal Capture 33 33 66 120 120 240
Total Less Internal Capture/Pass-By 436 257 693 413 555 969

Research and Development Center                                                 
(University of Arizona ) 309 1000 SF 1,504 175 36 211 29 167 196

Internal Capture 3 2 6 5 9 17
Total Less Internal Capture/Pass-By 171 33 204 24 158 180

Research and Development Center                                                 
(University of Arizona ) 300 1000 SF 1,460 170 35 205 29 163 192

Internal Capture 3 2 6 5 9 16
Total Less Internal Capture/Pass-By 167 33 199 24 154 176
Medical-Dental Office Building* (Banner Health ) 5 1000 SF (178) (9) (3) (12) (5) (12) (17)

Hospital** (Banner Health ) 153 Beds 3,335 123 66 190 89 133 222
Internal Capture 2 4 6 16 7 19
Total Less Internal Capture/Pass-By 121 62 184 73 126 203
Zone 2 - 5 Subtotal --- --- 21,599 459 134 594 142 451 593
Internal Capture (ITE Office to Retail) --- 9 9 18 25 25 50
Total --- --- 21,599 895 384 1,280 535 993 1,528
Note:  A 40% alternative mode reduction was applied to Zones 2 and 3.
*Net decrease in occupancy over existing. The number of trips in parentheses are deducted from the trip generation.
**Net increase in occupancy over existing
***Pass-By Percentages:  Shopping Center 34% PM only 

Units Daily Total AM Peak PM Peak

4

Land Uses Intensity

2 to 5

Zone

1

2

3

5

In Out Total In Out Total
Apartment (Private Developer) 400 DU 2,548 40 160 200 155 83 238

General Office Building (Private Developer) 200 1000 SF 2,275 288 39 327 52 251 303
Medical-Dental Office Building

(Private Developer) 50 1000 SF 1,830 91 24 115 41 112 153

Shopping Center (Private Developer) 200 1000 SF 10,656 142 90 232 496 516 1,012
Pass-By** 0 0 0 169 175 344
Internal Capture 33 33 66 120 120 240
Total Less Internal Capture/Pass-By 527 281 808 455 667 1,122

Research and Development Center                                                       
(University of Arizona) 660 1000 SF 3,212 336 69 404 55 311 366

Internal Capture 3 2 6 4 8 14
Total Less Internal Capture/Pass-By 333 67 399 51 303 352

Research and Development Center                                                       
(University of Arizona) 814 1000 SF 3,961 402 82 484 65 370 435

Internal Capture 4 3 7 5 9 17
Total Less Internal Capture/Pass-By 398 80 478 60 360 418
Medical-Dental Office Building* (Banner Heath) 14 1000 SF 516 27 7 34 14 37 66
Internal Capture 0 0 0 1 1 2
Total Less Internal Capture/Pass-By 27 7 34 13 36 64

Hospital* 
(Banner Health, Phase 1 and 2 Combined) 308 Beds 4,471 248 134 382 179 268 447

Internal Capture 2 4 5 14 7 17
Total Less Internal Capture/Pass-By 246 130 377 165 261 430
Zone 2 - 5 Subtotal --- --- 29,469 1,013 292 1,305 313 986 1,314
Internal Capture (ITE Office to Retail) --- 9 9 18 25 25 50
Total --- --- 29,469 1,531 564 2,095 743 1,628 2,386
Note:  A 40% alternative mode reduction was applied to Zones 2 and 3.
* Net increase in occupancy over existing.
**Pass-By Percentages:  Shopping Center 34% PM only 

2 to 5

Zone

1

2

3

5

Land Uses

4

Intensity Units Daily Total AM Peak PM Peak
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Figure 5. Traffic Analysis Zones 
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Directional Trip Distribution 

The next step in the analysis process is to estimate from which direction are trips originating 
and traveling to the development. The directional distribution is assumed to be consistent with 
the 2012 AHSC study, and derived from Pima Association of Governments 2040 travel demand 
model. The distribution assumes that 23 and 26 percent of trips that will access the study area 
will travel from the north and south on Campbell Avenue, respectively. From east and west, 24 
percent of trips will access the study area from both directions on Speedway Boulevard. Table 9 
illustrates the trip distribution. 

Table 9.  Trip Distribution 

Route 2040 Average Daily Traffic (ADT) Percentage of ADT on Route 

Campbell Avenue (from the north) 42,000 23% 

Speedway (from the east) 45,000 24% 

Campbell Ave (from the south) 48,000 26% 

Speedway Blvd (from the west) 45,000 24% 

Elm Street (from the east) 5,000 3% 

Total 185,000 100% 

 

Route Choice/Traffic Assignment 

Traffic assignment is the next step of the traffic forecast procedure and it involves determining 
the amount of traffic that will use specific routes within the analysis network. The result of 
traffic assignment is total projected trips, by direction and turning movements, at each of the 
study intersections. 

Traffic assignment is determined by considering logical routings, available roadway capacities, 
left turns at critical intersections, and perceived travel times. The locations of existing and 
proposed parking areas and the location of the main entrance of the new hospital were 
considered. To facilitate the large number of calculations required to complete this step, the 
Traffix software was utilized. 

Appendix B (Figure 12, 13, 14, and 15) illustrates total intersection peak-hour volumes 
forecasted based on all applicable developments for each project phase.  

Phase 1 and Phase 2 Capacity Analysis 

The City of Tucson requires the traffic impact of new development on roadways and 
intersections to be mitigated to a Level of Service D or better (equivalent to being delayed at 
the intersection for less than 35-55 seconds per vehicle).  
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Capacity analysis was performed for each of the major study area intersections, both signalized 
and unsignalized, based on the existing intersection configurations with the forecasted Phase 1 
and Phase 2 generated trips. Results are summarized in Appendix C. 

Improvements needs were identified, and a second capacity analysis was performed that reflect 
the recommended improvements. 

Figure 6 and Figure 7 illustrate the capacity analysis results and the required lane 
configurations necessary to meet LOS “D” at each study area intersection.  
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Figure 6. Phase 1 Recommendations 
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Figure 7. Phase 2 Recommendations
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4. RECOMMENDATIONS 

 

This chapter summarizes intersection and roadway improvements recommendations needed to 
maintain and achieve adequate traffic performance. Recommendations are made for each 
development phase: 

 Phase 1 Recommendations (Projected 2019 Completion Timeframe) – Includes those 
transportation improvements required to meet the combined needs of: 1) the Phase 1 
Banner-UMC redevelopment of the PAD District; 2) planned adjacent AHSC 
development consistent with the UA’s 2020 Capital Plan; and 3) the private mixed-use 
high-rise project near Speedway Boulevard and Campbell Avenue. 

 Phase 2 Recommendations (Projected 2035 Completion Timeframe) – Includes those 
transportation improvements required to meet the combined needs of: 1) the Phase 2 
Banner-UMC redevelopment of the PAD District (the second bed tower); and 2) the 
same off-Site AHSC and private development components referenced above. 

Recommendations below build upon recommendations from the 2012 AHSC Traffic Study, with 
modifications as appropriate to reflect the Banner Health’s proposed site plan. 

Roadway Segments 
Figure 6 and Figure 7 recommend roadway cross-section improvements to Ring Road, Elm 
Street, and Campbell Avenue.  Figure 6 and Figure 7 also reflect other improvements associated 
with the AHSC Campus but are outside of Banner Health’s redevelopment area.   

Recommendations regarding specific roadway segments associated with the Banner Health’s 
proposed redevelopment are described below.   

 Elm Street from Ring Road to Campbell Avenue: Elm Street will serve as the primary 
inbound and outbound connection to proposed Banner Health facilities.  This segment is 
recommended to consist of a 5-lane cross section (3-lanes in the eastbound direction 
and 2-lanes in the westbound direction).   

 The Elm Street/Ring Road intersection is recommended to be reconstructed such that 
Ring Road forms a stop-controlled T-intersection with Elm Street, with east-west 
movements on Elm Street uninterrupted continuous traffic flow (refer to Figure 8). This 
configuration will provide direct access to the new hospital’s north facing main entrance 
from Campbell Avenue.   

 Ring Road from Elm Street to western edge of development: The Ring Road on the north 
side of the proposed Banner University Medical Center, from Elm Street to the western 
edge of the development is proposed to consist of a 3-lane section (1-lane in each 
direction with a left turn lane) to provide optimal access for left turn movements to and 

APPENDIX | 165



Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 22 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

from the hospital main entrance and parking lots. The roadway should be designed to 
encourage lower speeds (25 mph) conducive to a campus environment. 

Intersections 

 Cherry Avenue at Speedway Boulevard: An additional left turn lane on southbound 
Cherry Avenue is recommended at the intersection of Speedway Boulevard and Cherry 
Avenue.  Intersection improvements should also lengthen the existing Cherry Avenue 
southbound right turn lane to 150 feet, and the Speedway Blvd westbound right turn 
lane to 110 feet. Cherry Avenue will continue to serve as a primary access point for UMC 
employees, emergency vehicles, as well as the AHSC campus. In addition, visitors of the 
proposed medical facilities who are familiar with the area may utilize Cherry Avenue and 
the Ring Road to access Banner University Medical Center. These improvements are 
recommended to be implemented as part of a future City of Tucson project, as this 
intersection is outside of right-of-way controlled by Banner Health. 

 Elm Street at Campbell Avenue: Recommended improvements at this intersection 
include extension of the Campbell Avenue northbound left turn lane, and construction 
of a Campbell Avenue southbound right turn lane.   In addition, the eastbound Elm 
Street approach configuration should include a dedicated left turn lane, a combined 
left/through lane, and a dedicated right turn lane. This improvement is a Banner Health 
Responsibility under this PAD. 

 Elm Street at Ring Road: This intersection is recommended to be reconstructed such 
that Ring Road forms a stop-controlled T-intersection with Elm Street, with continuous 
traffic flow on Elm Street (Figure 8).  A westbound left turn lane is recommended to 
facilitate traffic turning south onto the Ring Road to access the Diamond Children’s 
Medical Center.  This improvement is a Banner Health Responsibility under this PAD. 

 Speedway at Campbell Avenue: This intersection will require improvements to left turn 
lanes.  A second left turn lane is required for eastbound Campbell Avenue.  On 
westbound Campbell Avenue, the existing westbound left turn lane should be extended 
and a second westbound left turn lane should be constructed.  These improvements are 
recommended to be implemented as part of a future City of Tucson project, as this 
intersection is outside of right-of-way controlled by Banner Health. 

Bicycle and Pedestrian Facilities 

Bike lanes and sidewalks will be provided on the Ring Road and Elm Street.   

Lester Street, located north of the Banner University Medical Center is a designated bicycle 
route.  The bicycle route extends to Martin Avenue, then south to Ring Road and Elm Street.  
The Banner University Medical Center development will close the Martin Avenue connection to 
Lester Street.  This area will be converted to landscaped areas and retention basins.  However,  
a shared use path will maintain bicycle and pedestrian connectivity through the drainage basins 
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between Lester Street and Ring Road bike lanes, through the open space and landscaped area. 
Striped bicycle routes (bike lanes) will also be provided on Elm Street and Ring Road from 
Campbell Avenue to the new main entrance of the hospital. Sidewalks will provide pedestrian 
mobility throughout the campus. A summary of these recommendations is provided in Figure 9. 

Summary of Recommendations 

Table 10 provides a comprehensive summary of the full universe of Phase 1 and Phase 2 
transportation-improvement recommendations, including those that will constitute fair-share 
responsibility of Banner Health attendant to its redevelopment of the BUMC PAD District.   No 
attempt will be made with this analysis or the PAD to define fair-share contributions or 
responsibilities for any other adjacent property owner/developer. 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 30 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 10. 2012 AHSC Traffic Study, Planned Land Uses 

 

174 | APPENDIX



Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 31 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Appendix B – Existing and Forecasted (Phase 1 and Phase 2) Intersection Traffic 
Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 32 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 11. Existing (2012) Peak-Hour Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 33 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 12. 2019 Phase 1 Background Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 34 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 13. 2019 Phase 1 Banner Health Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 35 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 14. 2019 Phase 1 Total Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 36 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 15. 2035 Phase 2 Background Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 37 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 16. 2035 Phase 2 Banner Health Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 38 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Figure 17. 2035 Phase 2 Total Traffic Volumes 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 39 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Appendix C – Intersection Level of Service 
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Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 40 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Table 12.  Existing (2012) Level of Service  

 

  

L T R
Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s)

Elm Street / Campbell Avenue
AM Peak Hour D 33.8 D 39.7 C 16.4 B 24.0 C 23.0
PM Peak Hour D 30.6 C 13.9 C 35.6 D 32.2 C 32.6
Adams Street / Campbell Avenue*
AM Peak Hour 447.9 116.8 B 2.2 B 0.3 F 447.9
PM Peak Hour 194.1 46.5 B 0.6 B 0.2 F 194.1
Mabel Street / Campbell Avenue*
AM Peak Hour 42.9 9.0 C 1.7 B 0.1 E 42.9
PM Peak Hour 50.5 9.2 C 0.6 B 0.2 F 50.5
Helen Street / Campbell Avenue*
AM Peak Hour - - B 12.6 - - A 9.2 A 0.0 A 0.0 B 12.6
PM Peak Hour - - C 15.3 - - A 9.3 A 0.0 A 0.0 C 15.3
Speedway Boulevard / Campbell Avenue
AM Peak Hour C C A 24.3 E D B 47.3 E D B 51.8 D D B 43.4 D 43.1
PM Peak Hour E D A 48.6 E D A 36.7 D E C 54.0 F D B 67.8 D 51.5
Warren Avenue / Speedway Boulevard*
AM Peak Hour - A - 0.0 - 0.0 - - - - - - A 9.8 A 9.8
PM Peak Hour - A - 0.0 - 0.0 - - - - - - A 9.6 A 9.6
Cherry Avenue / Speedway Boulevard
AM Peak Hour C 13.3 B 17.1 D D A 34.5 D D A 36.5 B 17.3
PM Peak Hour C 27.8 C 23.4 D C B 27.3 D C A 30.5 C 26.3
Cherry Avenue / Helen Street*
AM Peak Hour 16.7 21.9 2.6 0.4 C 21.9
PM Peak Hour 0.0 10.8 0.0 0.0 B 10.8
Martin Avenue / Helen Street*
AM Peak Hour 4.6 0.0 - 9.2 A 9.2
PM Peak Hour 2.1 0.0 - 9.1 A 9.1
Ring Road / Elm Street*
AM Peak Hour - - - - 12.8 A 9.1 B A - 10.7 B 12.8
PM Peak Hour - - - - 9.3 A 9.0 C A - 16.9 C 16.9
* Intersection LOS and Delay for unsignalized intersections is reported as "Worst-Movement LOS"

Local 
Intersection

EB SBNBWB
Traffic 
Control

D B
Signalized

A D

Intersection 
LOS

Intersection 
Delay (s)

F F A A
Unsignalized

F E A A

Signalized

A
Unsignalized

A

A
Unsignalized

A

A A
Unsignalized

A A

A
A
A

A

B
Signalized

C

Unsignalized
A

A A

B
C

C

Unsignalized
A

B
C

C
C

E
F

A

A A - A
Unsignalized

A A

B
A

A B
AC

A

-
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Table 13.  2019 Phase 1 Level of Service with Existing Intersection Configurations 

L T R
Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s)

Elm Street / Campbell Avenue
AM Peak Hour D 34.8 D 42.5 D 17.4 B 26.7 C 25.1
PM Peak Hour D 37.5 C 16.9 D 36.9 D 33.8 D 35.1
Adams Street / Campbell Avenue*
AM Peak Hour N/A N/A C 2.3 B 0.3 F N/A
PM Peak Hour N/A N/A B 0.6 C 0.2 C 24.8
Mabel Street / Campbell Avenue*
AM Peak Hour N/A 9.0 D 3.1 B 0.1 F N/A
PM Peak Hour N/A 9.2 C 0.9 B 0.2 F N/A
Helen Street / Campbell Avenue*
AM Peak Hour - - C 16.2 - - A 9.2 - 0.0 - 0.0 C 16.2
PM Peak Hour - - E 36.0 - - A 9.3 - 0.0 - 0.0 D 36.0
Speedway Boulevard / Campbell Avenue
AM Peak Hour C C A 24.9 E F B 75.9 F E A 115.2 D E C 55.4 E 71.6
PM Peak Hour F F B 81 E D A 40.2 F E C 75.9 F F B 116.2 E 78.8
Warren Avenue / Speedway Boulevard*
AM Peak Hour - A - 0.0 - 0.0 - - - - - - B 10.4 B 10.4
PM Peak Hour - A - 0.0 - 0.0 - - - - - - B 10.4 B 10.4
Cherry Avenue / Speedway Boulevard
AM Peak Hour F 49.9 B 19.2 D D A 34.5 E D A 43.2 C 33.1
PM Peak Hour F 41.0 C 24.5 D C B 27.3 D C B 129.6 D 47.6
Cherry Avenue / Helen Street*
AM Peak Hour 9.6 31.7 1.9 0.1 D 31.7
PM Peak Hour 10.2 64.4 0.4 0.2 C 64.4
Martin Avenue / Helen Street*
AM Peak Hour 4.7 0.0 - 9.5 A 9.5
PM Peak Hour 3.0 0.0 - 9.4 A 9.4
Ring Road / Elm Street*
AM Peak Hour - - - - 16.1 - 9.6 B A - 12.3 C 16.1
PM Peak Hour - - - - 10.1 - 9.7 D A - 25.9 C 19.4
* Intersection LOS and Delay for unsignalized intersections is reported as "Worst-Movement LOS"

C A
Unsignalized

B A

Unsignalized
A A - A
A A - A

Unsignalized
B F A A
A D A A

Unsignalized
A

B B
Signalized

C C

A

Unsignalized
A A

Signalized

F A A A
Unsignalized

F A A A

A A

Unsignalized
F F A A
F F A A

Traffic 
Control

B D B C
Signalized

C A D C

Intersection 
LOS

Intersection 
Delay (s)

Local 
Intersection

EB WB NB SB
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Table 14.  2019 Phase 1 Level of Service with Improvements 

 

L T R
Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s)

Elm Street / Campbell Avenue
AM Peak Hour D D A 31.1 D 43.6 D 23.4 B C A 25.3 C 26.3
PM Peak Hour D D A 39.4 D 27.1 B 33.1 C C A 22.3 C 30.3
Adams Street / Campbell Avenue*
AM Peak Hour N/A N/A C 2.3 B 0.3 F N/A
PM Peak Hour N/A 108.2 B 0.6 C 0.2 D 27.3
Mabel Street / Campbell Avenue*
AM Peak Hour F - B N/A 8.9 D 3.1 B 0.1 F N/A
PM Peak Hour F - C N/A 9.2 C 0.9 B 0.2 F N/A
Helen Street / Campbell Avenue*
AM Peak Hour - - C 16.2 - - A 9.1 - 0.0 - 0.0 C 16.2
PM Peak Hour - - E 36.0 - - A 9.4 - 0.0 - 0.0 E 36.0
Speedway Boulevard / Campbell Avenue
AM Peak Hour D C A 27.3 C D A 37.6 F C A 47.8 D D B 36.6 D 38.0
PM Peak Hour E D A 42.9 E C A 37.6 F D B 49.4 F D B 54.3 D 45.9
Warren Avenue / Speedway Boulevard*
AM Peak Hour - A - 0.0 - 0.0 - - - - - - B 10.5 B 10.5
PM Peak Hour - A - 0.0 - 0.0 - - - - - - B 10.4 B 10.4
Cherry Avenue / Speedway Boulevard
AM Peak Hour D 19.6 B C A 19.9 C D A 26.6 E D A 39.0 C 21.4
AM Peak Hour D 31 C D A 34.5 C D B 23.8 D D B 35.2 C 32.3
Cherry Avenue / Helen Street*
AM Peak Hour 9.3 C 15.4 1.9 0.1 C 15.4
PM Peak Hour 10.0 C 20.6 0.4 0.2 C 20.6
Martin Avenue / Helen Street*
AM Peak Hour A 8.8 12.8 A 9.5 10.2 B 10.3
PM Peak Hour A 14.1 13.3 B 15.1 11.7 C 15.1
Ring Road / Elm Street*
AM Peak Hour - A A 0 - 1.6 B - A 11.1 - - - - B 11.1
PM Peak Hour - A A 0 - 2.7 B - B 11.5 - - - - B 11.5
* Intersection LOS and Delay for unsignalized intersections is reported as "Worst-Movement LOS"

B

A
B

Intersection 
Delay (s)

A A
A A

A BB

A A A

B

Unsignalized
B B

A A

Signalized
C

D

Unsignalized
C C B

Unsignalized

A A

A

A B

Signalized

A
Unsignalized

A

Unsignalized

Traffic 
Control

B

F F A A
Unsignalized

F

Intersection 
LOS

F A A

B C

EB

Unsignalized
A A A

Local 
Intersection

WB NB SB

Signalized
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Table 15.  2035 Phase 2 Level of Service with Existing Intersection Configurations 

L T R
Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s) L T R

Approach 
Delay (s)

Elm Street / Campbell Avenue
AM Peak Hour E 35.4 D 45.8 D 27 A 28.6 C 29.8
PM Peak Hour E 46.5 C 18.7 D 42.4 D 38 D 40.6
Adams Street / Campbell Avenue*
AM Peak Hour N/A N/A C 2.5 B 0.3 F N/A
PM Peak Hour N/A N/A B 0.5 C 0.3 F N/A
Mabel Street / Campbell Avenue*
AM Peak Hour N/A 9.0 E 4.6 B 0.1 F N/A
PM Peak Hour N/A 9.3 C 1 B 0.2 F N/A
Helen Street / Campbell Avenue*
AM Peak Hour - - C 18.2 - - A 9.3 A 0.0 A 0.0 C 18.2
PM Peak Hour - - F 73.6 - - A 9.4 A 0.0 A 0.0 F 73.6
Speedway Boulevard / Campbell Avenue
AM Peak Hour C C A 25.4 E F B 100.5 F E A 180.1 D E C 61.2 F 98.4
PM Peak Hour E E B 65.7 F E B 79.4 F E C 79.4 F F C 91.0 E 77.5
Warren Avenue / Speedway Boulevard*
AM Peak Hour - A - 0.0 - 0.0 - - - - - - B 11.0 B 11.0
PM Peak Hour - A - 0.0 - 0.0 - - - - - - B 11.2 B 11.2
Cherry Avenue / Speedway Boulevard
AM Peak Hour F 261.2 C 45.3 C C A 24.2 D C A 29.9 F 123.6
PM Peak Hour F 59.7 B 16.8 D C B 27.3 F C C 310.7 F 92.7
Cherry Avenue / Helen Street*
AM Peak Hour 12.2 N/A 3.7 0.2 F N/A
PM Peak Hour 13.5 N/A 0.9 0.2 F N/A
Martin Avenue / Helen Street*
AM Peak Hour 4.7 0.0 - 9.7 A 4.7
PM Peak Hour 3.7 0 - 9.7 A 4.3
Ring Road / Elm Street*
AM Peak Hour - - - - 19.0 - 10.0 C A - 14.7 C 16.6
PM Peak Hour - - - - 11.0 - 10.5 F A - 56.2 F 56.2
* Intersection LOS and Delay for unsignalized intersections is reported as "Worst-Movement LOS"

C A
Unsignalized

B B

Unsignalized
A A - A
A A - A

Unsignalized
B F A A
B F A A

Unsignalized
A

C D
Signalized

C B

A

Unsignalized
A A

Signalized

F A A A
Unsignalized

F A A A

A A

Unsignalized
F F A A
F F A A

Traffic 
Control

B D C C
Signalized

C A D D

Intersection 
LOS

Intersection 
Delay (s)

Local 
Intersection

EB WB NB SB

APPENDIX | 185



Ba
nn

er
 U

M
C 

PA
D 

Tr
af

fic
 A

na
ly

sis
 

 
 

 Ba
nn

er
 U

niv
er

sit
y M

ed
ica

l C
en

ter
, T

uc
so

n C
am

pu
s, 

Pl
an

ne
d A

re
a D

ev
elo

pm
en

t 
44

 
Tr

aff
ic 

An
aly

sis
 

Au
gu

st 
11

, 2
01

5  
   |

    
 V

er
sio

n 1
.6 

Ta
bl

e 
16

.  
20

35
 P

ha
se

 2
 L

ev
el

 o
f S

er
vi

ce
 w

ith
 Im

pr
ov

em
en

ts
 

 

 

L
T

R
A

pp
ro

ac
h 

D
el

ay
 (s

)
L

T
R

A
pp

ro
ac

h 
D

el
ay

 (s
)

L
T

R
A

pp
ro

ac
h 

D
el

ay
 (s

)
L

T
R

A
pp

ro
ac

h 
D

el
ay

 (s
)

E
lm

 S
tre

et
 / 

C
am

pb
el

l A
ve

nu
e

A
M

 P
ea

k 
H

ou
r

D
D

A
29

.6
D

45
.3

D
25

.1
C

D
A

38
.1

C
33

.5
P

M
 P

ea
k 

H
ou

r
D

D
B

43
.6

D
33

.8
D

29
D

D
A

35
.4

C
34

.0
A

da
m

s 
S

tre
et

 / 
C

am
pb

el
l A

ve
nu

e*
A

M
 P

ea
k 

H
ou

r
N

/A
N

/A
C

2.
5

B
0.

2
F

N
/A

P
M

 P
ea

k 
H

ou
r

N
/A

N
/A

B
0.

5
C

0.
3

F
N

/A
M

ab
el

 S
tre

et
 / 

C
am

pb
el

l A
ve

nu
e

A
M

 P
ea

k 
H

ou
r

D
-

A
32

.5
0.

0
C

10
.8

A
B

A
17

.7
B

15
.2

P
M

 P
ea

k 
H

ou
r

D
-

B
33

.0
0.

1
C

23
.3

C
D

A
43

.0
C

32
.8

H
el

en
 S

tre
et

 / 
C

am
pb

el
l A

ve
nu

e*
A

M
 P

ea
k 

H
ou

r
-

-
B

10
.5

-
-

A
9.

2
A

0.
0

A
0.

0
B

10
.5

P
M

 P
ea

k 
H

ou
r

-
-

B
14

.3
-

-
A

9.
6

A
0.

0
A

0.
0

B
14

.3
S

pe
ed

w
ay

 B
ou

le
va

rd
 / 

C
am

pb
el

l A
ve

nu
e

A
M

 P
ea

k 
H

ou
r

E
D

A
36

.2
D

D
A

47
.2

F
D

A
52

.0
D

E
C

57
.7

D
49

.0
P

M
 P

ea
k 

H
ou

r
D

D
B

40
.1

F
D

A
52

.3
F

D
B

56
.2

F
E

C
75

.1
E

55
.1

W
ar

re
n 

A
ve

nu
e 

/ S
pe

ed
w

ay
 B

ou
le

va
rd

*
A

M
 P

ea
k 

H
ou

r
-

A
-

0.
0

-
0.

0
-

-
-

-
-

-
B

12
.1

B
12

.1
P

M
 P

ea
k 

H
ou

r
-

A
-

0.
0

-
0.

0
-

-
-

-
-

-
B

11
.2

B
11

.2
C

he
rry

 A
ve

nu
e 

/ S
pe

ed
w

ay
 B

ou
le

va
rd

A
M

 P
ea

k 
H

ou
r

D
19

.1
B

C
A

17
.3

D
D

A
34

.8
D

D
A

33
.6

B
19

.9
P

M
 P

ea
k 

H
ou

r
D

24
.6

C
C

A
28

.0
C

D
A

25
.9

D
C

C
44

.1
C

29
.8

C
he

rry
 A

ve
nu

e 
/ H

el
en

 S
tre

et
*

A
M

 P
ea

k 
H

ou
r

B
10

.4
D

25
.6

A
A

A
2.

0
A

0.
2

D
25

.6
P

M
 P

ea
k 

H
ou

r
B

11
.7

F
10

9.
3

A
A

A
0.

7
A

0.
2

F
10

9.
3

M
ar

tin
 A

ve
nu

e 
/ H

el
en

 S
tre

et
*

A
M

 P
ea

k 
H

ou
r

A
9.

9
15

.2
B

10
.5

11
.5

C
15

.2
P

M
 P

ea
k 

H
ou

r
B

23
.7

15
.3

C
23

.3
13

,2
D

23
.7

R
in

g 
R

oa
d 

/ E
lm

 S
tre

et
*

A
M

 P
ea

k 
H

ou
r

-
A

A
0

-
1

B
-

A
10

.7
-

-
-

-
B

10
.7

P
M

 P
ea

k 
H

ou
r

-
A

A
0

-
0.

1
B

-
B

13
.1

-
-

-
-

B
13

.1
* 

In
te

rs
ec

tio
n 

LO
S

 a
nd

 D
el

ay
 fo

r u
ns

ig
na

liz
ed

 in
te

rs
ec

tio
ns

 is
 re

po
rte

d 
as

 "
W

or
st

-M
ov

em
en

t L
O

S
"

U
ns

ig
na

liz
ed

B
C

B
B

U
ns

ig
na

liz
ed

D
C

D
B

AA

B
S

ig
na

liz
ed

C

B
C

A
U

ns
ig

na
liz

ed
B

B
A

U
ns

ig
na

liz
ed

AA

S
ig

na
liz

ed
A

C
A

A

U
ns

ig
na

liz
ed

S
ig

na
liz

ed

A
A

A
A

F
F

A
A

U
ns

ig
na

liz
ed

F
F

A
A

Lo
ca

l 
In

te
rs

ec
tio

n

NB
SB

Tr
af

fic
 

Co
nt

ro
l

C
S

ig
na

liz
ed

C

In
te

rs
ec

tio
n 

LO
S

EB
W

B

D C

In
te

rs
ec

tio
n 

De
la

y 
(s

)

186 | APPENDIX



Banner UMC PAD Traffic Analysis   
 

Banner University Medical Center, Tucson Campus, Planned Area Development 45 
Traffic Analysis 
August 11, 2015     |     Version 1.6 

Appendix D – Synchro Files 
 

Available upon request. 
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BUILDING DESIGN AND CONSTRUCTION STANDARDS

Revised 7/17/2014 Page 1

The following guidelines/standards and specifications are to be used on all projects. These standards are based on 
best practice, sound design principals and lessons learned from previous projects. Please contact the Banner 
Health Design Team for any clarifications.

This standard is separated into two parts.  Part 1 addresses general building design standards and Part 2 
addresses design standards specific to the Central Utility Plant.

Participants:
Dan Dupaix, Susie McCann, Mike Naymik
Deb Olguin, Patty Banuelos, and BD&C
Energy Goals Team
Standards Steering Committee

Banner Health Referenced Standards
Templates
Furniture Standards
Finishes Standards
Elevator Standards
Lighting Standards

REGULATORY 

A. Codes and Standards
The design, fabrication and installation of all buildings shall be in accordance with the latest 
adopted editions of the following:
1) International Building Code (per 

local authority having jurisdiction)
2) International Energy Conservation 

Code
3) AABC
4) ADA (28CFR Part 36)
5) FGI Guidelines for Design and 

Construction of Health Care 
Facilities (2010 Edition)

6) ANSI
7) ASCE
8) ASHRAE Standards
9) ASPE
10) ARI 550-590
11) ASME Boiler and Pressure Vessel 

Code
12) ASTM
13) AWWA

14) IEEE Standards
15) NFPA 70
16) NFPA 90A
17) NFPA 99
18) NFPA 101
19) NFPA 110
20) Local City Codes
21) CTI ATC-128, 105, 136
22) Life Safety Code
23) Local Emissions Code
24) Joint Commission on the 

Accreditation of Healthcare 
Facilities

25) SMACNA
26) OSHA
27) UL

PART 1 – GENERAL BUILDING DESIGN STANDARDS

Guidelines and Design Intent
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1. Building Energy Modeling
a. Computer energy modeling using a software program such as DOE-2 shall be employed 

on all projects where 50,000 additional square feet is added or where renovations to 
areas with exterior walls are being designed.

b. Energy models will be created to optimize the performance and interaction of building 
elements such as insulation, glazing, orientation, lighting, etc.  

c. Two models shall be created one showing baseline and one showing anticipated 
performance as defined by ASHRAE 90.1 2007.  

d. The information from these models will be used to make project specific design 
decisions. 

e. Modeling costs shall be identified in the project budget as Architectural pre-construction 
services.

2. Energy Consumption Goal
a. The design shall, at a minimum, exceed ASHRAE 90.1 2007 requirements by ten (10) 

percent.
b. Incentives may be offered for exceeding the above requirement by local utilities. The 

design team must submit the application for incentives.
c. All results shall be measured and verified before incentives will be paid by the utility 

company. The utility company will be responsible for hiring the verification agent.
d. All incentives shall be approved by Banner Health Development and Construction 

Engineer prior to submission.

3. Building Orientation/Siting
a. Building shall be oriented to minimize the need to address sun/solar problems.
b. Design fixed sun control devices into south and west faces of building for glazing.
c. Building shall be sited to minimize the amount of grading and soil modification required.

4. Building Envelope
a. Exterior wall assembly shall have a minimum U-factor of 0.089.
b. Roof assembly shall have a minimum U-factor of 0.027.
c. Glazing Solar Heat Gain Coefficient shall meet or exceed the values listed in Table 5.5 of 

ASHRAE 90.1 2007 for the appropriate climate zone.
d. Double or triple pane glazing shall be evaluated for ROI particularly on south and west 

facing walls.
e. All glazing frames shall have thermal breaks to prevent frosting and heat transmission.
f. Use fritted glazing where appropriate to reduce solar radiation. (Typically South and 

West facing curtain wall system).

5. Building Form
a. A simple rectangular form shall be the basis for design. “Understated excellence” shall be 

the goal in all elements.  
b. Vestibules shall be incorporated at entrances with automatic doors and shall be 20 feet in 

length to prevent both sets of doors from opening simultaneously.  Doors shall be at right 
angles to prevent intrusion of elements.

c. Where feasible, building entrances should be on the leeward side of the building from the 
prevailing wind direction.

d. Group areas with similar uses and occupied hours together to allow equipment to be shut
down or operated at reduced load during unoccupied times.

6. Natural Lighting
a. Incorporate natural lighting in common areas such as nurse stations and waiting rooms, 

and along exterior walls.  Reflect sunlight off of ceilings where possible.

328 | APPENDIX



BUILDING DESIGN AND CONSTRUCTION STANDARDS

Revised 7/17/2014 Page 3

b. Limit building depth to allow greater light penetration into interior spaces.
c. Internal shading shall be incorporated to control sunlight.  Manually operated shading 

shall be used in offices, exam rooms, patient rooms and other individually staffed spaces.  
Motorized shades shall be used in public spaces with large glass areas.

7. Building Finishes
a. Specify low Volatile Organic Compound (VOC) materials including carpet, paint, resilient 

flooring, etc.
b. Resilient flooring shall be wax-less type. 
c. Specify materials that do not release toxic chemicals or byproducts during their life cycle 

or contain known carcinogens.
d. Specify materials that can be cleaned with biodegradable cleaning products.
e. Specify Anti-Microbial surfaces in patient care areas on door hardware. 

8. Building Materials
a. Building materials shall be purchased from local manufacturers whenever possible.  
b. All materials shall meet or exceed Banner Health standards for quality and durability.
c. Materials which can be re-used shall be incorporated where feasible.
d. All waste materials shall be sorted and recycled to reduce amount of waste ending up in 

landfill. 
e. Specify materials that do not release toxic chemicals or byproducts during their life cycle 

or contain known carcinogens.
f. Specify materials and products containing high post-consumer content.
g. Specify wood products that are from rapidly renewable sources.
h. Specify materials that are easily re-useable, recyclable or biodegradable.

9. Construction
a. Construction projects shall be required to have and implement a waste management plan 

for separation and recycling of construction and demolition debris and waste.
b. Work with manufacturers to minimize the amount of packaging waste.  Recycle or re-use 

all packaging waste.
c. Incorporate adequate and appropriate flush out period to remove all initial out gassing of 

materials and finishes.

10. Landscape
a. Only climate adaptive or native plants shall be used.
b. Install landscaping that does not require permanent irrigation.  (Xeriscaping).
c. Minimize the amount of grading and soil modification required.
d. No water features shall be allowed.
e. No trees that flower or require excessive clean up shall be specified.
f. No cactus species that bloom and require replacement within 10 years shall be specified.

11. Site
a. Site selection and building orientation shall minimize the amount grading and filling 

required.
b. Site selection shall consider nearby farm land to prevent pesticides from being 

introduced into the facility.  
c. Site shall be above the 100 year flood plain elevation as dictated by local code.
d. Redevelopment of existing brownfield sites shall be evaluated rather than undeveloped 

rural land.
e. Site shall be located within ½ mile of existing or planned public transportation stops 

where practical.

12. Building Form
a. Outdoor areas of respite shall be incorporated in the site to promote healing.
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13. Air Handling Units
a. Air handling units shall be provided to serve all areas of the facility to maintain design 

temperature conditions. The air handlers shall be Variable Air Volume (VAV) type.  Each 
air handler shall be equipped with separate supply and return fans and an airside 
economizer. Air handlers shall be sized for 20% additional coil and air capacity to 
accommodate future loads, future use and equipment degradation. 

b. Validation of additional capacity shall be performed at the completion of the project.
c. Cooling coils shall be 8 row minimum to ensure adequate dehumidification capacity and 

shall have a maximum of 10 fins per inch. 
d. VAV boxes shall not be mounted higher than three feet from bottom of box to ceiling grid 

to allow for adequate maintenance access.
e. All air handlers shall have emergency power
f. All air handling equipment with a capacity greater than 36,000 btu/hr (3-tons) shall be 

equipped with outside air economizers.
g. If air handler is elevated more than 24 inches above roof, a platform will be provided. 

14. Ductwork
a.    Ductwork shall be sized adequately for air flow and velocity to optimize the fan motor 

horsepower required to move the air. 
b. All medium pressure ductwork shall be sized at a maximum velocity of 2000 feet per 

minute.
c. All ductwork shall be pressure tested in accordance with SMACNA for leakage and meet 

the leakage requirements of SMACNA for the duct pressure classification.
d. All ductwork (Supply, return and exhaust) shall be leakage tested in its normal operating 

state (positive or negative) at 1.5 times design pressure. Leakage of the ductwork 
system shall not exceed 1% of the total system volumetric flow rate.

e. All supply ductwork shall be insulated with minimum R-3.5 insulation.

15. Building Controls
a. Building controls shall be Direct Digital Control (DDC) using BACnet open protocol. 

Controls shall be compatible with the existing campus system or approved by the 
campus facilities department.

b. Control architecture shall incorporate real time metering of energy used for all major 
utilities.  This metering will be used to monitor and optimize building system 
performance and control demand usage.

c. Dashboards shall be used for real-time energy monitoring.
d. System shall be capable of implementing load shedding strategies.
e. System shall interface and command lighting control system as necessary.

16. Energy Recovery
a. Group general exhaust into common systems to take advantage of recovering energy 

from air stream.  Perform payback analysis to determine feasibility.
b. Consider waste heat recovery in systems such as boiler/hot water stack, condenser 

water, boiler blow-down, etc.  Perform payback analysis to determine feasibility. 

17. HVAC Zoning
a. Group areas with similar uses and occupied hours together to allow equipment to be 

shut down or operated at reduced load during unoccupied times.

18. Air Distribution

BUILDING DESIGN AND CONSTRUCTION STANDARDS
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a. Air change rates and pressurizations shall conform to the requirements of the FGI 
Guidelines and ASHRAE 170.  Air change rates shall not exceed those recommended in 
ASHRAE 170 without approval of the Development and Construction Engineer.  

b. Displacement ventilation shall be considered, where applicable and allowed by Authority 
Having Jurisdiction.  Perform payback analysis and propose areas of use for approval 
by Banner Development and Construction prior to proceeding.

c. Chilled Beams (both active and passive) shall be considered, where applicable and 
allowed by Authority Having Jurisdiction.  Perform payback analysis and propose areas 
of use for approval by Banner Development and Construction prior to proceeding. 

19. Lighting
a. LED fixtures shall be used wherever possible.
b. Halogen lamps shall not be used unless first consulting with the Banner Health.
c. Fluorescent Ballasts shall be electronic type, high frequency (20 kHz or greater), and 

have a power factor greater than 0.90.
d. Lamps shall have a Color Rendering Index of 85 or higher and a color temperature of 

3500 Kelvin or higher.
e. All lighting in unoccupied or intermittently occupied rooms shall be controlled by an 

occupancy sensor.
f. All lighting in Mechanical and Electrical rooms shall be controlled by a 4-hour twist timer 

switch with override function.
g. All lighting in areas with exterior windows except patient rooms shall be equipped with 

light level sensors and dimmable ballasts to take advantage of natural lighting.
h. Exterior lighting shall be designed to minimize light trespass from the site and reduce 

glare.
i. Incorporation of a lighting control system shall be considered and evaluated on all 

projects.
j. Emergency egress lighting shall be fed from generators and shall not have battery 

packs in all areas except operating rooms and generator rooms.

20. Electrical Distribution 
a. Feeder voltage drop shall not exceed 2% at design load.
b. Branch circuit voltage drop shall not exceed 3% at design load
c. All electrical systems shall have a coordination study provided as part of the design and 

verified at the end of construction. 
d. All distribution panelboards shall have a minimum capacity of 225 Amps and 42 circuits. 

Each panelboard shall have a minimum of 5% spare/empty circuit breaker capacity. 
e. All air handlers shall have emergency power. 
f. All distribution panelboards shall be labeled with arc flash hazard information.
g. All panels 400 amps and larger shall have metering capability and be monitored by the 

Building Automation System.

21. Low Voltage Cabling
a. All low voltage (Building Automation, Lighting Control, etc.) cabling shall be installed in 
accordance with Banner cabling standards. 

22. Motors
a. All motors greater than 1 horsepower shall be premium efficiency type as defined by 

NEMA Standard MG-1
b. All motors greater than 1 horsepower shall be equipped with variable frequency drives.
c. All motors 1 horsepower or less shall be ECM (Electronically Commutated Motor).
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a. Air change rates and pressurizations shall conform to the requirements of the FGI 
Guidelines and ASHRAE 170.  Air change rates shall not exceed those recommended in 
ASHRAE 170 without approval of the Development and Construction Engineer.  

b. Displacement ventilation shall be considered, where applicable and allowed by Authority 
Having Jurisdiction.  Perform payback analysis and propose areas of use for approval 
by Banner Development and Construction prior to proceeding.

c. Chilled Beams (both active and passive) shall be considered, where applicable and 
allowed by Authority Having Jurisdiction.  Perform payback analysis and propose areas 
of use for approval by Banner Development and Construction prior to proceeding. 

19. Lighting
a. LED fixtures shall be used wherever possible.
b. Halogen lamps shall not be used unless first consulting with the Banner Health.
c. Fluorescent Ballasts shall be electronic type, high frequency (20 kHz or greater), and 

have a power factor greater than 0.90.
d. Lamps shall have a Color Rendering Index of 85 or higher and a color temperature of 

3500 Kelvin or higher.
e. All lighting in unoccupied or intermittently occupied rooms shall be controlled by an 

occupancy sensor.
f. All lighting in Mechanical and Electrical rooms shall be controlled by a 4-hour twist timer 

switch with override function.
g. All lighting in areas with exterior windows except patient rooms shall be equipped with 

light level sensors and dimmable ballasts to take advantage of natural lighting.
h. Exterior lighting shall be designed to minimize light trespass from the site and reduce 

glare.
i. Incorporation of a lighting control system shall be considered and evaluated on all 

projects.
j. Emergency egress lighting shall be fed from generators and shall not have battery 

packs in all areas except operating rooms and generator rooms.

20. Electrical Distribution 
a. Feeder voltage drop shall not exceed 2% at design load.
b. Branch circuit voltage drop shall not exceed 3% at design load
c. All electrical systems shall have a coordination study provided as part of the design and 

verified at the end of construction. 
d. All distribution panelboards shall have a minimum capacity of 225 Amps and 42 circuits. 

Each panelboard shall have a minimum of 5% spare/empty circuit breaker capacity. 
e. All air handlers shall have emergency power. 
f. All distribution panelboards shall be labeled with arc flash hazard information.
g. All panels 400 amps and larger shall have metering capability and be monitored by the 

Building Automation System.

21. Low Voltage Cabling
a. All low voltage (Building Automation, Lighting Control, etc.) cabling shall be installed in 
accordance with Banner cabling standards. 

22. Motors
a. All motors greater than 1 horsepower shall be premium efficiency type as defined by 

NEMA Standard MG-1
b. All motors greater than 1 horsepower shall be equipped with variable frequency drives.
c. All motors 1 horsepower or less shall be ECM (Electronically Commutated Motor).
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23. Plumbing Fixtures
a. Water Closets shall be floor mounted, rear discharge, 4-inch outlet, 1.28 gallons per 

flush.
b. Urinals shall be 1 pint (16 ounces) per flush or waterless type.
c. Lavatory Faucets shall be 1.5 gallon per minute laminar flow.
d. Lavatory faucets shall be manual in all staff toilet rooms.
e. Showers shall be 1.8 gallon per minute flow.
f. Flush valves shall be manual piston type.

24. Landscape Irrigation
a. Use municipally provided non-potable water if available.
b. Recover and re-use cooling tower wastewater.

25. Medical Gas Zone Valves
a. Valves shall be equipped with quick connect fittings and valves for temporary

connection and back feeding.

26. Sterile Processing Equipment
a. Equipment shall have self-contained steam generators.
b. No “House” steam will be available.
c. All remodels and equipment replacements in existing facilities shall have self-contained 

steam generators. 

27. Kitchen Equipment
a. Equipment shall have self-contained steam generators.
b. No “House” steam will be available.
c. All remodels and equipment replacements in existing facilities shall have self-contained 

steam generators.

Design Conditions
Pipe Velocities

Maximum Water Velocity in Plant 10 ft/sec
Maximum Water Velocity in Service Lines and Headers 8 ft/sec

Duct Velocities
Maximum Air Velocity in low pressure supply ducts 1,000 ft/min
Maximum Air Velocity in medium pressure supply ducts 2,000 ft/min
Maximum Air Velocity in branch return ducts 1,000 ft/min
Maximum Air Velocity in main return ducts 1,500 ft/min
Maximum Air Velocity in branch general exhaust ducts 1,000 ft/min
Maximum Air Velocity in main general exhaust ducts 1,500 ft/min

Temperatures
Chilled Water Supply Temperature 44 deg F
Peak cooling load chilled water supply temperature 44 deg F
Average summer cooling load chilled water supply temperature 48 deg F
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Average spring & fall cooling load chilled water supply temperature 53 deg F
Average winter cooling load chilled water supply temperature 56 deg F
Highest winter cooling load chilled water supply temperature 60 deg F
Heating Hot Water Supply 180 deg F
Heating Hot Water Return 140 deg F
Domestic Hot Water Supply 140 deg F
Condenser Water Supply 85 deg F
Condenser Water Return 95 deg F 
Domestic Hot Water Supply 140 deg F

Note: The condenser water temperatures above are for equipment sizing. Temperature set-points should 
be as low as can be tolerated by the connected chillers.  

System Test Pressures
Chilled, Heating and Condenser Water Piping and Fittings 1.5 x Design Pressure

Design Criteria
   (Temperatures shown are for Arizona Region.  All others use ASHRAE 1% or local best 

practice.)
Summer Design Dry Bulb Temperature (For Outside Air/Mixed Air) 115 deg F
Summer Design Wet Bulb Temperature For Outside Air/Mixed Air) 72 deg F
Summer Design Dry Bulb Temperature (For Coil Sizing) 97 deg F
Summer Design Wet Bulb Temperature (For Coil Sizing) 76 deg F
Winter Design Dry Bulb Temperature 31 deg F
Indoor Design Temperature Range for Conditioned Space 66-78 deg F
Indoor Design Temperature for Unconditioned Space 85 deg F
All air handler cooling coils shall be selected for a chilled water temperature range of 50 to 60 
degrees F to maximize waterside economizer use.

Note: Individual spaces may require temperatures outside the ranges indicated above.  The design team shall account 
for acceptable temperatures in each individual space and consider input from the users when selecting the appropriate 
temperature for each space. 
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PART 2 - CENTRAL PLANT

Space
Central Plant should include space for the following equipment:

1) Chillers
2) Cooling towers
3) Chilled water pumps
4) Plate & frame heat exchanger
5) Condensate pumps
6) Boilers
7) Gas service/meter
8) Heat exchangers
9) Heating hot water pumps
10) Domestic water heaters
11) Domestic water pumps
12) Domestic water softeners
13) Fire pump
14) Medical vacuum pump
15) Waste anesthesia gas vacuum pump
16) Medical air compressors

17) Medical gas manifold/cylinder storage
18) Bulk oxygen tank
19) Electric utility equipment – switches, 

capacitors, transformers
20) Electrical service meter(s) and service 

disconnects
21) Electrical distribution equipment for 

central plant
22) Diesel fueled engine/generators
23) Engine/generator day tanks
24) Bulk diesel fuel tanks
25) Generator synchronizing gear
26) Automatic transfer switches for central 

plant
27) Maintenance shops
28) Administrative spaces

The Central plant shall include adequate access and maintenance space.  The central plant should 
include storage space for replacement parts.
The cooling tower layout should allow any one cooling tower cell to be taken off line and serviced without 
impact to the remaining cells.  

Design Assumptions
A. Redundancy - Refer to Redundancy Matrix.
B. Variable - Primary chilled water, condenser water and heating water pumping system.
C. Chilled water system design around a 15 degree delta T.
D. Stainless steel cooling towers shall be specified.  Cooling towers shall be equipped with concrete 

sumps. Sumps shall have septum walls to allow shut down of individual cooling tower cells for
periodic maintenance activities.  Sump water capacity shall be adequate to allow operation of the 
cooling towers for a 4 hour period without make-up water.

E. Condenser water system shall be configured to supply two different, simultaneous water 
temperatures to allow a chiller to operate simultaneously with the waterside economizer.

F. New Banner Health hospitals will include a tunnel between central plant and D&T Building and 
Patient Towers.

G. Electrical Service Equipment shall be located indoors to minimize weather damage and facilitate 
maintenance.

H. Electrical Service Equipment shall be switchgear construction with draw out power circuit 
breakers.

I. Electrical distribution equipment rated 1600 amperes and higher shall be switchgear or 
switchboard construction; rear accessible with draw-out mains and feeder circuit breakers.  
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(Draw-out allows future changes without de-energizing equipment.  Rear accessible allows 
feeders to be terminated without reaching across bus bars – if it is draw-out, it is necessarily rear 
accessible.)  A lifting mechanism capable of supporting the weight of all switchgear located in the 
central utility plant shall be included with the switchgear. This mechanism shall be integral to the 
gear. 

J. The central plant systems shall be designed to support a maximum hospital build out of 750,000 
square feet.

K. Equipment sized at 80% of peak calculated load for maximum campus build out.
L. Design shall include a plate/frame heat exchanger for waterside economizer. (ASME Rating shall 

be required). Heat exchanger capacity shall match the largest chiller BTU/hr and shall be piped 
so that the chilled water return from the building is diverted to the heat exchanger before the first 
chiller. (Side-stream configuration on the chilled water return piping)

M. Domestic water heat exchangers will be located in the basement of the D&T building.
N. Heating hot water heat exchangers will be located in the basement of the D&T building.
O. Design should accommodate the local electrical power company’s equipment sizes.
P. Chillers shall be able to handle voltage drop that occurs during initial Generator start up without 

shutting down.
Q. Electrical Service shall be 480 Volt (Secondary Service).
R. Electric Service from the utility shall have two dedicated feeds from different substations.
S. All Electric meters shall be totalized on each campus. 
T. Cooling towers/condenser water loop shall be equipped with side stream filtration system capable 

of filtering to 25 microns to prevent fouling of chiller tubes.
U. All Chillers and Cooling Towers shall be fed from equipment branch power.
V. Domestic water service from the utility shall be provided from two separate mains adjacent to the 

campus.
W. Electrical System Redundancy

The Electrical System will consist of network or radial wired utility transformers to double-ended 
(main-tie-main) rear connected switchgear which will increase reliability/redundancy with 
redundant service disconnects via draw-out construction. Utility service shall be provided from 
two separate substations and feeders. The Central Plant shall have various emergency power 
distribution points to connect rental generators without the need to shut down any electrical 
system.

X. All electrical systems shall have a coordination study provided as part of the design and verified     
at the end of construction. 

Y. All distribution panelboards shall have a minimum capacity of 225 Amps and 42 circuits. Each 
panelboard shall have a minimum of 5% spare/empty circuit breaker capacity.

Z. All fuel distribution and control equipment shall be fed from emergency power circuits.

Design Notes/Considerations
A. Future Addition

The central plant shall be designed to allow for addition and expansion of Mechanical, 
Plumbing and Electrical systems as the facility grows.  The Design Team shall indicate this 
future growth and expansion in the initial central plant design.

B. Fire pump room shall have fire separation from the rest of the building.
C. Emergency load side equipment cannot be in the same room as the engine/generators.
D. All loads in the Central Plant shall have some sort of emergency power – two (2) equipment 

branch automatic transfer switches, one (1) life safety branch ATS and one (1) critical branch 
ATS.
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E. Truck access required for:
a. Electric utility pad mounted 

switches
b. Electric utility pad mounted 

capacitors
c. Electric utility pad mounted 

transformers
d. Bulk oxygen

e. Diesel fuel
f. Medical gas bottles
g. Brine tank (via dump truck)
h. Natural gas meter/regulator
i. Water treatment chemical delivery

F. Design to minimize impact of:
a. Engine/generator noise – plenum behind radiators to direct air up
b. Engine/generator exhaust noise
c. Cooling tower drift/spray

G. All circuit breakers shall be by the same manufacturer including the engine/generator 
disconnects.

H. Worst case electrical equipment yard should include four (4) 2000 kVA PMTs, four (4) pad 
mounted switches and two (2) pad mounted capacitors.

I. All conductors shall be color coded in lieu of phase tape to identify phases. 
J. Configure central plant for adjacent equipment systems such as:

a. Bulk diesel fuel storage tanks near boilers and diesel generators.
b. Cooling towers near chillers
c. Chilled water pumps near chillers
d. Transformers near service entrance switchgear and distribution boards
e. Synchronization gear near generators

K. The minimum space required for the Maintenance shop area shall be 1800 square feet in the 
central plant. The basement level of the attached hospital shall have 2600 square feet of trade-
specific shop areas.

L. The minimum floor to ceiling height within Generator room should be 17 feet. Height should be 
verified by design team to coordinate with required mufflers.

Equipment Basis of Design
1. GENERAL

i. System Description
This document describes the design parameters, equipment, materials and work that will be 
required for the central plant systems. The central plant will consist of the following equipment:

1) Chillers
2) Pumps
3) Cooling Towers
4) Heat Exchangers
5) Medical Air Compressors
6) Medical Vacuum Pumps
7) Bulk Oxygen Equipment
8) Domestic Water Heaters
9) Domestic Water Pumps
10) Fire Pump
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11) Diesel Fueled Engine/Generators
12) Diesel Fuel Tanks
13) Electrical Service Entrance Switchgear/Distribution Equipment
14) Engine/Generator Synchronizing Switchgear
15) Automatic Transfer Switches

2. PLANT SYSTEM DESCRIPTIONS
A. Water Chilling System

The central plant shall be configured with multiple centrifugal type variable speed electric drive 
chillers piped in parallel. The chilled water plant shall have an overall efficiency of 0.55 kW/ton. 
Chillers shall have a minimum IPLV efficiency of 0.50 kW/ton.

Primary chilled water pumps shall be provided to distribute chilled water to the campus. Primary 
chilled water pumps shall be equipped with variable speed drives. Variable speed drives will be 
used to modulate chilled water flow to match chiller loading.

The piping system shall be equipped with valves and connection points for temporary chiller 
connection.  

Turbine type flow meters shall measure the flow entering the chillers and leaving the central 
plant to the campus.  The lowest anticipated chilled water delta T is 5 deg F.  

Unobstructed tube pull space will be provided for each chiller.  A minimum of six feet will be 
provided between centrifugal chillers. Each chiller shall be equipped with at lifting davit for 
removal of the end bells for maintenance activities.

B. Condenser Water System
Packaged stainless steel cooling towers will provide the heat rejection for the chillers.  Variable
speed drives will be used on the condenser water pumps to modulate flow to match chiller 
loading.  Variable speed drives will be used to modulate the cooling tower fan speeds.  

The central plant shall be provided with all necessary structure to support the packaged towers.
Cooling towers shall be equipped with concrete sumps. Sumps shall have septum walls to allow 
shut down of individual cooling tower cells for periodic maintenance activities. Sump water 
capacity shall be adequate to allow operation of the cooling towers for a 4-hour period during 
peak cooling season without makeup water. 

Condenser water system shall be configured to allow the Waterside Economizer to operate 
simultaneously with one chiller each at different condenser water temperatures. This will require 
separate sumps.

The piping system shall be equipped with valves and connection points for temporary cooling 
tower connection.  

Ultrasonic type flow meters shall measure the flow entering the chillers and leaving the cooling 
towers.

All necessary piping to interconnect the cooling plant and cooling towers shall be provided.  
Space shall be allowed in the central plant for the Owner’s chemical treatment system.  A pH 
meter and water meter shall be provided in the cooling tower blow down lines. 

C. Makeup Water System
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Makeup water will be provided to the central plant.  Water will be used to make-up the chilled 
water, heating hot water, and condenser water systems. All makeup water shall be metered to 
track usage.  

D. Water Treatment
The water treatment chemicals, injection pumps and water softener shall be located within the 
central plant.  These items shall be located to allow for easy service access. Chemical storage 
tanks shall be located to allow truck access for filling.  

E. Filtration
The chilled water and heating hot water systems will include a coalescing-type combination 
air/dirt separator.  The condenser water system will include a dirt separator installed in a side 
stream configuration to handle 50% of the total (future) condenser water flow.

Each separator will be provided with a removable, flanged lower head.  The separators will be 
located within the central plant, adequate access and removal space will be provided for 
cleaning and disassembly.

F. Refrigerant Ventilation and Monitoring System
The refrigeration ventilation and monitoring system shall be provided in accordance with 
ASHRAE 15.  The ventilation will be designed for the complete plant build-out (3,750 tons).  
The refrigerant monitor system will be provided with additional sampling ports to allow for the 
future plant build-out.

All chiller relief vents will be extended to the exterior of the central plant and will terminate at a 
location to meet all applicable codes. 

G. Heating Hot Water System
Heating hot water will be generated by condensing-type hot water boilers piped in parallel.
Natural gas shall serve as the primary fuel source and fuel oil as a secondary fuel source. 
Boilers shall have required redundancy per the Redundancy Table. Primary heating hot water 
pumps shall be provided to distribute heating water to the campus and shall be equipped with 
variable speed drives.  The primary piping system shall be equipped with valves and 
connection points for temporary boiler connection.  

Turbine type flow meters shall measure the flow entering the chillers and leaving the central 
plant to the campus.  The lowest anticipated chilled water delta T is 5 deg F.   

Solar-Thermal water heating shall be evaluated on all new installations and boiler replacement 
projects to determine feasibility and payback.

H. Building Control System
The central plant will be controlled by a DDC type control system, by a manufacturer to be 
selected.  A graphical user workstation will be provided within the plant to allow for full operator 
interface.  The control system will be ‘Native’ BacNET.

I. Waterside Economizer System
The central plant shall be configured with a plate and frame heat exchanger piped to connect into 
the secondary chilled water return header.  A chilled water pump for the heat exchanger shall be 
provided to circulate chilled water to heat exchanger. A condenser water pump for the heat 
exchanger shall be provided to circulate condenser water to heat exchanger. 
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J. Plant Electrical System
1) Utility Power 
Two dedicated feeds with tie breakers in the substation are preferred. This requirement must 
be investigated with the utility to evaluate the cost.  

2) Normal Power
Service Entrance Switchgear – 480/277V, Main-Main with Automatic Throwover system (ATO), 
free standing, front and rear accessible, dead front switchgear construction; individually 
compartmented draw-out construction circuit breaker overcurrent protective devices for mains 
and feeders. 

Service Entrance Switchgear will serve 480/277V Distribution Switchboards.  Switchboards will 
be free standing, front accessible, dead front with fixed mounted main and feeder devices –
individually mounted devices larger than 800A.

Distribution Switchboards will connect to Distribution and Branch panelboards – 480V and 
below; front accessible, dead front, wall mounted; Distribution - group mounted branch circuit 
breakers; Branch - bolt-on molded case circuit breakers; galvanized steel enclosure with 
hinged front cover. 

3) Emergency Power
NOTE: Not all generators are required to be diesel.  Diesel is only required for life safety and      
critical power circuits.  Natural gas shall be considered for other circuits.

A. Diesel Generators: The emergency power system will consist of diesel fueled, turbo-
charged, 1800 RPM Max engines with (remote or engine mounted) radiators and 
generators with transient voltage performance not more than 10% variation for 50% step 
load increase or decrease; voltage recovery of two seconds; upon application of 100% 
rated load voltage shall not exceed 2 ½%; steady state frequency bandwidth of 0.5% of 
rated frequency from no load to full load and electronic governor. Radiators shall be sized 
for 120 degree F ambient temperature.

B. Natural Gas Generators:    Natural gas generators shall be equipped with heat recovery 
systems (after coolers, water jacket, oil coolers, etc).  A chilled water line shall be 
connected to the generator turbocharger to maximize generator capacity.

C. Emergency Power Bus:  All generators shall be connected to a common emergency power 
bus.  

   The engine-generators will connect to a line-up of 480/277V free standing, front and rear 
accessible, dead front paralleling switchgear; metal-enclosed cubicles and compartments; 
individually compartmented, draw-out construction overcurrent protective devices for mains 
and feeders.  Overcurrent protection shall be same manufacturer as service entrance
switchgear.

The paralleling switchgear will be equipped with a Master Control cubicle, engine generator 
control and distribution cubicles.  Control features to include programmable logic controls for 
load addition, load shedding, sequencing, etc.

Chillers will be individually served from the paralleling switchgear via Automatic 
Bypass/Isolation Transfer Switches.  Additional transfer switches, one or more for each 
Essential Electrical System, will also be provided.

APPENDIX | 339



BUILDING DESIGN AND CONSTRUCTION STANDARDS

Revised 7/17/2014 Page 14

Closed Transition Bypass/Isolation Automatic Transfer Switches shall be free standing, either 
four-pole with full rated neutral or three-pole without neutral. Draw-out type transfer switch 
assembly, completely isolated from the bypass/isolation switch. This must be acceptable to 
the local utility provider.  VERIFY THAT IT IS ACCEPTABLE

The Central Plant shall have various emergency power distribution points to connect rental 
generators. Show location on drawings.

Generator manufacturer shall provide emission factors to allow emission calculations based on 
the following table format.

#2 low 
sulfur fuel 

oil
Emission 

Factor Unit Pounds of 
Emissions

CO gallons                  -
NOX gallons                  -
PM-10 gallons                  -
SOX gallons                  -
VOC gallons                  -

4) Motor Controllers
The 460V chiller motors will be controlled with a closed-transition, reduced-voltage auto-
transformer type medium voltage controllers.

The 460V motors will be controlled with Variable Frequency Drives (VFDs), solid-state soft 
starters as illustrated on one-line diagram.

5) Electrical Equipment Location
All the normal power equipment (480V switchgear, switchboard(s), distribution and branch circuit 
panelboards, etc.) will be housed in a dedicated fire rated electrical room.
The emergency paralleling switchgear and automatic transfer switches will located in a separate 
dedicated fire rated electrical room.
Both rooms will be air conditioned.

6) Electrical Interconnections
The local utility incoming service to the site will be in an underground duct bank per utility 
requirements.
Electrical connections between electrical buildings and between electrical building and outdoor 
equipment will be underground. 

3. PLANT EQUIPMENT REQUIREMENTS
All equipment (including skid/packaged sub-systems) shall have appropriate isolation valves to allow 
the system it serves to continue to operate while service is performed. Additionally, all equipment 
inlets and outlets shall be equipped with temperature and pressure gauges selected appropriate for 
their fluid and temperature range.

A. Centrifugal Water Chillers
Packaged centrifugal water chillers will be provided installed in the central plant.  Each chiller 
will be tested at the chiller manufacturer’s plant on an ARI certified stand.  The tests will be 
conducted at 100%, 75%, 50% and 25% of design capacity utilizing the ARI tolerances. An 
additional 4-hour operational test will be performed at 55 degree F entering condenser water 
temperature while the chiller is subjected to 100% design capacity. 
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Requirements:
Evaporator Leaving Water Temperature 42 deg F
Evaporator Entering Water Temperature 57 deg F
Lowest Evaporator Delta T 5 deg F
Evaporator Tubes Enhanced
Evaporator Tube Wall Thickness 0.028”
Evaporator Fouling Factor Standard
Condenser Tubes Enhanced
Condenser Tube Wall Thickness 0.035”
Condenser Fouling Factor 0.00025
Condenser Waterbox Type Marine
Waterbox Connections (Evaporator and Condenser)              Welded Raised Faced      

Flanges
Water box Coating Factory applied 

Belzona or Equal
Voltage 480 V
Min. Motor Power Factor w/ PF Correction Capacitor 95%
IPLV 0.50 kW/Ton
Motor Starter Auto-Transformer
Min, Unloading with Design Entering Cond. Water 15%
Parts and Labor Warranty – Complete Chiller 5 years
Min. Insulation Thickness – Armaflex 1 inch.
Pressure Relief Device Reseating Type
End bell lifting davit

B. Cooling Towers
The cooling towers will be packaged-type constructed of stainless steel. ALL metal used in the 
cooling tower shall be stainless steel. Cooling tower fan speed will be adjustable through a 
variable speed drive. The structure to support the towers will be provided.  

Access ladders, maintenance platforms and all safety requirements will be provided by the 
cooling tower manufacturer. 

Cooling towers shall be equipped with concrete sumps. Sumps shall have septum walls to allow 
shut down of individual cooling tower cells for periodic maintenance activities. Sump water 
capacity shall be adequate to allow operation of the cooling towers for a 4-hour period during 
peak cooling season without makeup water.  

The towers shall be concealed from view by a screen wall.  Screen wall loads will be provided 
by the Structural Engineer. All fasteners shall be 316 stainless steel.

Requirements:
Casing Material Stainless Steel
Basin Material Stainless Steel
Fill Material PVC
Fill sheet Thickness (after forming) 20 mils
Maximum Fan Motor Horsepower ASHRAE 90.1
Fan Type Propeller
Fan Drive Belt
Maximum Drift 0.005%

Concrete Sump shall be treated with an epoxy coating for waterproofing. 
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Towers shall be equipped with a basin sweeper system and side-stream filtration. 
Configure piping in sump to keep sump stirred up.

C. Pumps
The pumps will be base-mounted centrifugal split case type.  The pumps may be configured as 
horizontal or vertical. If vertical pumps are utilized, an external flush must be provided for the 
pump seals.  All pumps will be non-overloading at all points on the pump curve.

Requirements:
Maximum Impeller Size 95% of Largest Impeller
Maximum Speed 1800 rpm
Additional Capacity 20% without overloading
Electrical 480/60/3

D. Expansion Tanks
Chilled water and heating hot water expansion tanks will be provided in the central plant.  A 
makeup water line and quick-fill will be connected to each tank.  Both lines will be extended to a 
connection point on the exterior of the packaged central plant.

Requirements:
Expansion Tank Size Determined By Engineer
Makeup Water Line Size Determined By Engineer
Quick-fill Line Size 2 Inch

E. Water Treatment
A chemical storage tank, injection pump and water softener will be located in the central plant.  
A blowdown line from the cooling towers will be provided with a pH meter and a water meter. 
Chilled water, heating hot water and steam systems shall be equipped with a 5 gallon chemical 
pot feeder. Each system shall be equipped with a make-up water meter.

Requirements:
Space to be allocated for chemical treatment 5’ x 15’
Space to be allocated for water softener 5’ x 12’
Chemical Storage(Brine)Tank capacity 10 Tons
Injection Pump Determined by Engineer
Water Softener Capacity Determined by Engineer
pH 6.5 to 8.0
Alkalinity <700 PPM CaCO3

F. Filtration
Filtration of chilled, heating hot and condenser water will be accomplished utilizing coalescing 
separators.  All separators will have a removable lower head to facilitate cleaning.  The 
blowdown connection for each separator will have a manually operated valve.  Each line will be 
extended to the exterior of the packaged central plant. Separators shall be sized for the current 
water flow and accommodations made to the distribution piping to allow for future expansion.

Requirements:
Condenser Water

Type Dirt Separator
Entering Water Velocity 10 FPS

Chilled Water
Type Air/Dirt Separator
Entering Water Velocity 10 FPS

Heating Hot Water
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Type Air/Dirt Separator
Entering Water Velocity 10 FPS

G. Fans
A refrigerant purge fan will be provided within the central plant.  Discharge location of the fan 
will be determined by the Engineer to comply with all applicable codes and space constraints.  
The design of the purge airflow pattern through the central plant shall be in accordance with 
ASHRAE 15 and will be the full responsibility of the packaged central plant manufacturer. Fan 
shall be controlled by the refrigerant monitoring system.

Requirements:
Airflow CFM ASHRAE 15

H. Refrigerant Monitor
The refrigerant monitor will be an infrared type capable of sensing multiple points and multiple 
refrigerants.  Future sensing points will be provided to accommodate additional chillers. The 
monitor shall be capable of communication with the building management system.

I. Boilers
1) Package condensing hot water boilers will be provided and installed in the central plant. 
Boilers shall be rated and listed by the American Boiler Manufacturers Association and 
constructed, tested and stamped in accordance with the latest ASME code.  Each boiler will be 
completely assembled and tested at the manufacturer’s plant prior to shipment.  Boilers shall 
operate at a minimum 85% efficiency when fired at 30% to 100% of rated capacity for both 
natural gas and fuel oil.  Fuel burners shall bear UL label and be factory mounted, wired, 
mounted and tested. Boilers shall be equipped with stack economizers O2 trim and modulating 
burner controls.

Requirements:
Turndown Ratio 8:1
Boiler Horsepower 350
Boiler Output Rating 11,700 MBH
Natural Gas Inlet Pressure 2 psi

Burner shall meet all local, state and federal air quality standards related to emissions.

Manufacture shall supply emission factors to allow hospital personnel to calculate annual 
pounds of emissions based on the following table formats.

Natural 
Gas

Emission 
Factor Unit Pounds of 

Emissions
CO therms                  -   

NOX therms                  -   
PM-10 therms                  -   
SOX therms                  -   
VOC therms                  -   

#2 low 
sulfur 

Emission 
Factor Unit Pounds of 

Emissions
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fuel oil

CO gallons                  -   
NOX gallons                  -   
PM-10 gallons                  -   
SOX gallons                  -   
VOC gallons                  -   

J. Bulk Fuel Tank 
Bulk fuel storage tanks shall be above ground, concrete vault type. Tank and concrete vault 
shall be finished as one unit at the factory and require no assembly, construction or completion 
at the installation site.  The bulk fuel storage tank(s) shall provide 48 hours of continuous 
operation of all generators and boilers based on full rated load. When calculating fuel capacity 
all future generators and boilers shall be included. Bulk fuel tanks shall be equipped with fuel 
polisher and cooling system as required.

K. Fuel Day Tank
Fuel day tanks shall be double wall, packaged type with integral controls and pumps required 
for a complete self-contained operation.  Day tanks shall be self filling and designed for 
unattended operation. Each day tank shall be equipped with duplex pumps, fuel level indicator, 
high and low tank level alarms, leak detection alarm, temperature gauges and a fuel oil cooler.  
Tank capacity shall be 200 gallons. Fuel oil supply and return piping shall have meters and 
shall be connected into the building automation system for logging and monitoring. Provide dry 
contacts to send alarms to both the generator alarm panels (remote and local alarm panels) 
and building automation system.

4. STANDARDS OF ACCEPTANCE - SEE PREFERRED VENDOR LIST ON DEVELOPMENT AND 
CONSTRUCTION SHAREPOINT SITE
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                                                      REDUNDANCY TABLE

Equipment 
Type

Redundancy Level 
AZ

Redundancy Level 
WR

Remarks

Chillers N+70% N+70% Redundant chiller 
to be sized to 
meet spring/fall
conditions and 
maximize 
efficiency

Cooling 
Towers

N+1 N+1

Pumps N+1 N+1
Hot Water 
Heat 
Exchangers

2/3 N +2/3 N N+1

Boilers 2/3 N +2/3 N N+1
Domestic 
Water 
Booster 
Pumps

2/3 N +2/3 N 2/3 N +2/3 N Only applies to 
buildings more 
than 2 stories.

Medical 
Vacuum 
Pump

One additional pump 
on skid

One additional pump 
on skid
One additional pump 
on skid

WAGD shall be 
connected to 
Medical Vacuum 
System. (no 
separate WAGD 
System)

Medical Air 
Compressors

One additional pump 
on skid

Diesel 
Engine 
Generators

1/2N + 1/2N 1/2N + 1/2N

Diesel Fuel 
Storage

48 hours 48 Hours
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