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INTRODUCTION

The future of Downtown Tucson faces at a critical crossroads that will determine its future
success. For the past several years, a great amount of time and energy has been invested to
lay the groundwork for downtown development, and the downtown area is poised to experience
a positive transformation. This transformation is by no means assured, however. There remain a
number of critical issues that need to be addressed in order to ensure the success of the
downtown area.

Perhaps the single most important issue that will ensure successful downtown redevelopment is
the provision of adequate infrastructure to support future uses. Without sufficient infrastructure
to support downtown redevelopment, we will lose exciting opportunities because the costs for
upgrading and/or extending utilities in the downtown area are too great for any one project to
absorb.

To date, very little has been done to provide adequate infrastructure to meet the City's goals for
a thriving and vital downtown. There is a great deal of uncertainty among current and potential
developers as to the location and viability of current infrastructure services.

To solve this problem, the City of Tucson, Pima County, utility agencies and private sector
representatives have jointly developed recommendations for infrastructure improvements.
These recommendations identify the location and capacity of current infrastructure and provide
a blueprint for infrastructure improvements necessary to support downtown development over
the next twenty years.

What is "Infrastructure?"

In the context of downtown redevelopment and this study, the term “infrastructure” is used to
mean the services and level of capital investment required to support a successful urban
environment. Beyond the typical definition of infrastructure — supplying utility and transportation
services for development — we include parks and open space, pedestrian/streetscape
improvements, transit (rail/bus), public parking, and public services (fire/police/trash services,
etc.), among others.

Dealing with infrastructure in an urban context is much more challenging than in a suburban or
greenfield development scenario. Some of the challenges we face are:

= Aging facilities (streets/utilities) are near, at, or beyond their design life

= Information on level of existing services available and the locations of those services is
incomplete (especially for underground utilities)

= |tis difficult to predict or control the phasing of development in an urban setting (as
opposed to a new suburban development where phasing and infrastructure delivery can
be tightly controlled)

» Intensity of activity/traffic makes working in downtown areas difficult to coordinate/stage

= Streetscape and public space improvements designed specifically for downtown settings
(e.g., paving, lighting, landscaping, signage, etc.) are hard to find with a durable, higher
level of finish
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Multiple property owners/interests are involved in/affected by infrastructure decisions

Physical space is insufficient to accommodate all uses/needs efficiently (e.g., right-of-
way widths are fixed and usually are not expandable in a downtown setting)

Additional costs to accommodate/mitigate challenges of infrastructure development in an
urban setting

These challenges can be met with careful planning and diligence, and this report is intended to
serve as a starting point for the planning, design, funding and implementation of infrastructure
improvements in Downtown Tucson.

Study Principles

Underlying the recommendations of this report are a set of guiding principles that are critical to
the ultimate success of any effort to implement infrastructure improvements in downtown
Tucson. As projects progress in the downtown area, these three principles will help ensure that
decisions on investment in infrastructure are made wisely.

A.

Infrastructure investment must be targeted to projects that make Downtown
"Development Ready" — Ensure that the necessary infrastructure is in place to support
downtown development as it occurs and to meet the public's goals of a thriving and vital
downtown district. Emphasis should be placed on leveraging private investment to the
greatest extent possible so that public investment provides the best possible economic
return to the City.

Infrastructure work must be fully coordinated with other efforts in the downtown
area — public and private. There are a number of infrastructure needs identified in this
report - streetscape, streetcar, utilities, parks, etc. — that will require careful coordination.
The City and the private sector need to work to ensure that there is a global, coordinated
view of how downtown infrastructure is financed, designed, and constructed. The net
benefit of this coordination is the minimization of construction impacts and the
maximization of cost effectiveness and private investment leverage.

Do it once, do it right. — It is imperative that the improvements slated for downtown
Tucson are of the highest quality. It is also critical that we do these improvements once.
Downtown cannot afford — financially or otherwise — streets being torn open two or more
times. A policy should be established of opening a street only once, with exceptions for
minor utility service taps.
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EXECUTIVE SUMMARY

The future of Downtown Tucson is in our hands. Today’s actions will transform the downtown
area into the thriving and vital district that truly serves as everybody’s neighborhood.

There will never be a better time than now to address one of the keys to unlocking downtown's
potential: the planning, funding, design and construction of infrastructure improvements that
support downtown redevelopment efforts. The end benefits of this process are many, and most
significantly would include:

= [ everage of public investment — For every $1 of public money invested in downtown, it is
conservatively anticipated that $5 of private investment would be leveraged. This means
new jobs, housing, revenues, and services within the downtown area.

» Development Ready Downtown — investing in infrastructure downtown will create a
downtown that is "Development Ready." A major factor which is currently inhibiting
downtown development is the lack of certainty surrounding needed improvements,
including the Modern Streetcar, utility services, and adequate public funding for critical
infrastructure elements.

»  Well-coordinated improvement efforts - By designing and constructing various elements
in a coordinated fashion, we can minimize construction impacts and maximize cost
efficiency.

» Creation of a world-class urban environment — We should not be shy about striving for a
world-class urban environment in downtown Tucson. Investing in a high quality
streetscape, open space, transit system, and storefront environments can help create a
unique sense of place for Tucsonans and visitors alike.

Opportunities and Challenges

Developing and implementing infrastructure improvements in downtown settings generally and
downtown Tucson specifically presents unique opportunities and challenges. Tucson is currently
blessed with a number of tools and projects that, if properly utilized, can help quicken the pace
of downtown development and provide a catalyst for the revitalization of downtown. The
opportunities present in downtown Tucson that can and should be leveraged include:

» The Modern Streetcar project, which will traverse the entire downtown area and is
scheduled for completion by 2010

» Transportation projects such as the Fourth Avenue Underpass and Downtown Links,
which provide opportunities to enhance downtown access and tie in other needed
improvements

* Aninvolved and motivated development community that is ready to work with the City to
ensure that needed improvements are put in place and downtown can be a successful
environment

» Funding sources — both public and private — that can be tapped to help finance needed
improvements and ensure the ongoing success of downtown

While these and other opportunities are present in downtown, there are also a number of
challenges/issues that need to be addressed, including:

» Lack of accurate as-built information for underground utilities within the downtown core
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» |nsufficient capacity of some infrastructure services to meet future development
demands

= Lack of a clear plan for coordination of improvements within downtown Tucson or the

prioritization and funding of critical infrastructure improvements

» No central point person at the City whose full-time job is to plan and implement
downtown improvements and who has the authority to pull together/coordinate the
various agencies working in downtown

Guiding Principles

In identifying opportunities and challenges, a set of guiding principles emerged to help formulate

the recommendations and assist with future funding and prioritization decisions. These
principles are:

A. Infrastructure investment must be targeted to projects that make Downtown

"Development Ready" — Ensure that the necessary infrastructure is in place to support
downtown development as it occurs and to meet the public's goals of a thriving and vital

downtown district. Emphasis should be placed on leveraging private investment to the
greatest extent possible so that public investment provides the best possible economic

return to the City.

B. Infrastructure work must be fully coordinated with other efforts in the downtown
area — public and private. There are a number of infrastructure needs identified in this

report - streetscape, streetcar, utilities, parks, etc. — that will require careful coordination.
The City and the private sector need to work to ensure that there is a global, coordinated

view of how downtown infrastructure is financed, designed, and constructed. The net

benefit of this coordination is the minimization of construction impacts and the
maximization of cost effectiveness and private investment leverage.

C. Do it once, do it right. — It is imperative that the improvements slated for downtown

Tucson are of the highest quality. It is also critical that we do these improvements once.
Downtown cannot afford — financially or otherwise — streets being torn open two or more

times. A policy should be established of opening a street only once, with exceptions for

minor utility service taps.

As work progresses on infrastructure development in downtown Tucson, these principles must

guide our funding and work efforts.
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COSTS AND FUNDING

It will take a significant commitment of financial resources — public and private - to make
downtown "Development Ready." Ensuring that we can invest in downtown to meet these
costs, however, will pay off in the long run through increased private investment in downtown
Tucson and a downtown that Tucsonans can be proud of.

Financing the infrastructure for downtown will take equal parts creativity and commitment. It will
likely take many years before this plan is substantially complete, but the positive impact of these
investments will be felt immediately.

The costs for the proposed improvements — along with the general categorization of anticipated
funding sources to meet these costs — are summarized below and broken down in greater detail
later in the report. Estimated sources to fund this infrastructure are a combination of federal
grants, state allocations, county bonds, Tax Increment Finance (TIF) funds, other local taxes,
user fees, Highway User Revenue Funds (HURF), impact fees, and developer contributions.

COSTS FUNDING
Anticipated Funding Source
ToJ:'gf::; to Agency Public, Private &
Other Sources
Underground
Utilities $ 94,044,500 $ 54,290,000 | $ 39,754,500
Information
Technology $ 14,600,000 $ 2,300,000 | $ 12,300,000
Transportation $ 15,000,000 $ - $ 15,000,000
Parking $ 303,100,000 $ 231,600,000 | $ 71,500,000
Streetscape $ 107,160,344 $ 107,160,344
Services $ 1,368,300 $ 1,318,300 | $ 50,000
Archaeology $ 3,302,000 $ 3,302,000 | $ -
Environmental $ 22,191,920 $ 22,191,920 $ -
Parks $ 73,900,000 $ 66,100,000 | $ 7,800,000
Public Programs $ 5,000,000 $ - $ 5,000,000
Total $ 639,667,064 $ 381,102,220 | $ 258,564,844

Recommendations

A series of recommendations for implementing this study are presented in this report. A number
of critical recommendations are highlighted here, and can be found in greater detail in the
Recommendations and Next Steps portion of the report. As intensive as this work process has
been, there is still a great amount of work to do to fully plan, coordinate, and implement
infrastructure improvements throughout the downtown core:

= Convene a working group comprised of City agencies, utility companies, and downtown
interests to oversee the implementation of this report's recommendations.
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= Hire a "Downtown Czar" to oversee the City's redevelopment efforts downtown, including
the coordination of the City's various capital programs and overall direction of the various
agencies involved in downtown.

= Build on past work/studies to create a set of streetscape standards for downtown streets
that will ensure the consistency and quality of the public realm.

= |dentify, fund, and implement a first phase streetscape project ("Pilot Project") at the east
end of Congress Street that fully coordinates with the Fourth Avenue Underpass, future
streetcar, and private development projects.

= Create a phasing plan for streetscape improvements that considers or accommodates
other public projects and private development. Provide adequate funding from a variety
of sources (public and private) to implement streetscape improvements consistent with
the phasing plan.

= Design, fund and implement a fagade improvement strategy to target and improve
dilapidated storefronts in the downtown core.

= Coordinate work in the public rights-of-way (e.g., streetcar, Downtown Links, Fourth
Avenue Underpass, etc.) with utility companies to ensure that necessary utility upgrades
are provided concurrent with public works projects.

= Coordinate private development efforts and timelines with utility companies to ensure
that utility services are available to meet current and future development needs in the
downtown core.

= Create a free Wi-Fi zone in downtown.

= |dentify what, if any, utility impacts are present along the streetcar alignment. Where
relocation is necessary, ensure that utility relocations are consistent with future capacity
needs for downtown.

= |dentify other improvements (e.g., streetscape improvements, intersection
improvements, etc.) that should be coordinated and timed to coincide with the Modern
Streetcar to avoid future construction disruption.

= |dentify potential open space opportunities in the downtown core and establish a funding
plan to acquire and develop these spaces.

= Create afive year “sources and uses” funding plan for infrastructure development. The
plan should include specific recommendations for funding sources by project and a cash
flow by year. The plan should be updated annually to cover the next five year period and
include new projects as funding allows.

= Creatively identify potential financing sources for infrastructure improvements. Utilize the
City's ability to issue tax-exempt financing to stretch infrastructure dollars as far as
possible.
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STuDY OVERVIEW

PARTICIPANTS

Study Coordination

Consultants

Private Utilities

Pima County

City of Tucson

State of Arizona

Other

Tucson Downtown Partnership (TDP)

GLHN Architects and Engineers
HDR Engineering, Inc.
Rob Paulus Architect

Arizona Fiber

AT&T

Cox Communications, Inc.

Level 3 Communications

MCI/Verizon

McLeod USA

Qwest Communications, Inc.

Southwest Gas Corporation

Tucson Electric Power Company (Unisource)

County Administrator
Information Technology
Wastewater

City Manager
Development Services
Environmental Services
Fire

Information Technology
Parks and Recreation
ParkWise

Police

Rio Nuevo
Transportation

Tucson Convention Center
Tucson Water

Urban Planning & Design

Arizona Department of Transportation

Corps of Engineers/Floodplain
Downtown Stakeholders

Tucson Downtown Alliance (TDA)
Tucson Downtown Merchants of TDA
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METHODOLOGY

The information contained in the Downtown Infrastructure Study was the result of an intensive
seven-week public-private collaborative process. More than 100 meetings were conducted
between Tucson Downtown Partnership (TDP), City of Tucson, Pima County, Tucson
Downtown Alliance, area utilities, and other area stakeholders.

GLHN Architects and Engineers (GLHN), a frequent consultant to the City of Tucson for
infrastructure analysis, was subcontracted to perform a limited Downtown Utility Master Plan
Study. Through face-to-face meetings with the City of Tucson, Pima County, and area utilities,
an order of magnitude capacity study and cost estimates to correct deficiencies was obtained.

Utilizing a map and square footage estimates of downtown developments anticipated over the
next twenty years, GLHN surveyed the area utilities to:

-ldentify the current location, capacity and deficiencies in the downtown utility
infrastructure system.

-ldentify the type and size of infrastructure upgrades necessary to support a phased,
twenty-year development horizon for the downtown area.

-Prepare a cost estimate for infrastructure improvements.

-Examine the most recent alignment of the modern streetcar for its impact on below-
street utilities.

Follow-up meetings with the utilities addressed timelines for implementing these changes and
methods for funding the improvements.

Rob Paulus Architect was retained to perform a detailed analysis of the existing area
streetscape and to develop a cost estimate for bringing that streetscape up to competitive
metropolitan standards. The firm conducted a comprehensive, block-by-block review of the
downtown pedestrian environment. With the assistance of City of Tucson staff and area
stakeholders, an extensive matrix of ideas for upgrading the downtown streetscape was
developed.

City of Tucson staff, through a series of weekly meetings with the Tucson Downtown
Partnership, provided information regarding transportation, police, fire, archaeology,
environmental assessment, sanitation, parks, information technology, parking, facade
improvements, and downtown development programs. Information on the modern streetcar
was provided by City of Tucson Department of Transportation and HDR Consultants.

STuDY AREA

The Downtown Infrastructure Study project area is roughly bounded by Street Mary’s Road/6™
Street to the north, 4™ Avenue/Barraza-Aviation Parkway to the east, 22" Street to the south,
and Mission Road/Grande Avenue to the west. For the exact study boundaries, please refer to
the enclosed study area map.

As this study was primarily focused within the Rio Nuevo Tax Increment Finance District, the
residential portions of Dunbar Springs, West University, Armory Park, Santa Rita, Santa Rosa,
Barrio Viejo and Menlo Park were not surveyed. The mixed-commercial district situated north of
West Congress Street and west of the Santa Cruz River Park was also not considered.

Downtown Infrastructure Study viii



FINAL FOR UTILITY PROJECTIONS

DOWNTOWN DEVELOPMENT & INFRASTRUCTURE PROJECTIONS

Estimated Condo, Retail, Office, Other Space Quantities

DATA subject to change at any time Print Date = 3/29/2007
Retail Residential SqFt Residential Units Office Other
# |Project Developer Acres Bldg SF
33% 1000
Projects starting in 0-18 mos
O-1 |44 Broadway | Ron Schwabe 1.0 40,000 8,500 31,500 30
0-2 [Carlos Arruza Block City of Tucson 1.0 100,000 14,375 85,625 86
0-3 [City/County Courts | City of Tucson/Pima Co. 3.5 375,000 375,000
0-4 |Cultural Plaza/Mission complex  |City of Tucson 16.0 44,000 44,000
0O-5 |Diamond Rock Plaza HSL/Roger Karber 35 510,000 50,000 0 0 100,000 360,000
0-6 |Downtown Fire Station City of Tucson 2.8 67,000 67,000
O-7 |Julian Drew Block Ross Rulney 1.0 64,375 8,810 38,543 48 8,810 8,212
0-8 |Lofts on 5th Avenue VantagePoint/Geo. Pilloton 2.0 120,000 28,750 91,250 91
0-9 |Mercado District Rio Development 14.0 400,000 100,000 300,000 254
0-10 |MLK Block WDD/City of Tucson 1.9 156,400 15,000 141,400 176
0-11 |Presidio Terrace Reliance/Peggy Noonan 1.2 134,500 4,200 130,300 120
0-12 |Rialto Block/Congress Rialto/Biggers 0.6 38,886 16,964 13,000 13 8,922
0-13 [Santa Rita Resort/Condo Pathway Developments 2.4 211,871 24,601 99,150 95 88,120
0-14 |The Post Bourn Partners 0.5 78,850 10,000 68,850 47
Total acreage and square footage starting in next 18 mos 51.3 2,340,882 281,199 999,619 960 108,810 951,254
| |
Projects starting in 19-36 mos
200 Block WDD | 1.0 185,000 15,000 170,000 140
Arena City of Tucson 58 300,000 300,000
El Mirador Town West/Jim Horvath 1.9 269975 66800 193175 150 10,000
La Placita Bourn Partners 3.5 218,000 28,000 190,000
Menlo Park 12-acres City of Tucson 14.3 550,000 100,000 400,000 400 50,000
Museum complex City of Tucson 16.0 390,000 390,000
Plaza Centro Oasis/Jim Campbell 2.4 152,400 32,400 120,000 120
Police Department TENTATIVE  |City of Tucson 0.3 80,000 80,000
Rialto Block/Broadway Rialto/Biggers 0.5 70,000 17,000 43,000 40 10,000
Ronstadt Transit Ctr City of Tucson 2.0 135,025 45,000 25,000 25 20,000 45,000
Sixth Avenue & Toole City of Tucson 1.4 63,000 52,000 11,000
TCC Expansion City of Tucson 1.0 45,000 45,000
Total acreage and square footage starting in 19-36 mo 50.1 2,458,400 304,200 951,175 875 332,000 871,000

Court Building

Museum/historic recreations

Excl existing 200 hotel rms

Fire station w/dorms for 14 firemen

Artist studio space

Excl existing 91 units @ MLK

Theatre
Hotel

Museums
Crime Lab
Multiplex

Bus Stn

Meeting rms



FINAL FOR UTILITY PROJECTIONS

DOWNTOWN DEVELOPMENT & INFRASTRUCTURE PROJECTIONS

Estimated Condo, Retail, Office, Other Space Quantities

DATA subject to change at any time Print Date = 3/29/2007
4 |project Developer Acres Bidg SF Retail Residential SqFt Residential Units Office Other
Projects starting in 3-5 yrs |
Y-1 |44 E Broadway Il Ron Schwabe 0.3 90,000 15,000 50,000 50 25,000
Y-2 [Baccus Lot: Broadway/StolBuck Baccus 0.5 21,000 21,000
Y-3 [Block 175 ooc_| 2.2 200,000 31,625 168,375 168
Y-4 [Fourth Ave./Brdwy Powell/Heller 1.2 100,000 8,000 72,000 72 20,000
Y-5 [I-10 frontage @ Cushing - 22nd  |Private development 25.0 535,000 35,000 500,000 425
Y-6 |Norville Exhibition Ctr Alan Norville/Eric Hutchens 3.0 200,000 43,124 0 0 156,876
Y-7 |Plaza San Agustin Private development 1.0 90,000 10,000 80,000 65
Y-8 |Pueblo Garage Buck Baccus 1.3 80,000 14,375 65,625 66
Y-9 [Steinfeld West Triangle Private development 11 80,000 14,375 30,000 30 35,625
Y-10 |Warehouse District South of RR  |City of Tucson/private development 3.6 200,000 15,000 40,000 40 20,000 125,000
Total acreage andlsqualre footage starting in 3-5 yrs 39.1 1,596,000 186,499 1,006,000 916 86,000 317,501
Projects starting after 5 yrs|
1-10 frontage @ Congress, se Private development 57 80,000 75,000 5,000
Inn Suites Tucson St. Mary's Suite 6.0 345,000 50,000 295,000 295
Chase Bank lot Private development 0.2 50,000 10,000 40,000 40
DDC Council lot Private development 0.4 80,000 8,000 64,000 64 8,000
Library Plaza South City of Tucson 0.5 150,000 7,187 142,813 143
Library Plaza West Private development 0.3 100,000 10,000 90,000 90
El Rio Center Redevelopment Privatenonprofit development 6.6 500,000 20,000 50,000 50 100,000 330,000
Millstone Site Joe Millstone 5.0 137,805 75,000 62,805 63
Pima Co pkg lot @ B'way Pima County 0.7 145,000 25,000 120,000 120
Reliance Tower Il pad HUB Properties 05 150,000 8,000 71,000 71 71,000
TCC parking lots City of Tucson/Private development 12.7 400,000 150,000 150,000 150 60,000 40,000
Theresa Lee site City of Tucson 2.7 100,000 100,000
Warehouse District North of RR  |Private development 6th&6th 100,000 100,000 100
Total acreage and square footage starting after 5 years 25.8 2,337,805 438,187 1,185,618 1,186 244,000 470,000
TOTAL BUILDOUT of PROJECTS LISTED 166.38 8,733,087 1,210,086 4,142,412 3,936 | 770,810 | 2,609,755

Note: all data is estimated and subject to verification

Exhibit hall

Artists studios
Artists studios

Health services

Boutique hotel
Hotel
Mixed infill

Projects that are shaded should be carefully considered. They have utility service today. However, future development is anticipated to be substantially more intense on the lots.

Additional comments:

Total retail buildout is probably ambitious.

Total residential is probably on the

low side.
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UNDERGROUND UTILITIES

UTILITIES SUMMARY

Tucson Downtown Partnership, via a contract with Bourn Partners, LLC, retained GLHN
Architects and Engineers, Inc. to provide civil and electrical engineering services to perform a
brief utility master plan for the downtown Tucson planning area. This effort projects existing and
future utility loads and assesses the capacity of the selected utilities within the area defined by
the 3/5/07 Tucson Downtown Partnership Downtown Development & Infrastructure Projections
Map. The area defined by the yellow boundary on this map is referred to in this report as the
“‘Downtown Tucson Planning Area.”

The utilities examined are:

Water Tucson Water

Sanitary Sewer Pima County Wastewater

Storm Drain Tucson Department of Transportation

Telephone Qwest Communications

Power Tucson Electric Power

Cable Television Cox Communications

City of Tucson IT COT Information Technology Communications Engineering
Pima County IT PC Information Technology

Others Level 3 Communications, Broadwing, Wiltel, AT&T, MCI/Verizon,

McLeod, Union Pacific Railroad

The City has provided GLHN with utility maps for the first five utilities above; GLHN will obtain
additional mapping for these utilities and others as requested and available. The City has also
provided GLHN with existing and projected building sizes, occupancies, and locations within the
defined downtown Tucson planning area.

The City’s information for existing buildings of all types within the downtown Tucson boundaries
is approximately 5.4 million square feet. The City’s projected new construction over the entire
planning period is approximately 8.8 million square feet, for a total building area of
approximately 14.2 million square feet.

GLHN analyzed existing and future building loads against industry-typical consumption data,
and projected existing and future utility requirements for electricity, potable water, sanitary
sewer, and natural gas systems. The results of this analysis demonstrate the projected
increase in load on the utility systems. The results are presented in aggregate, and for each
major street affected by new development shown on the 3/5/07 Tucson Downtown Partnership
Downtown Development & Infrastructure Projections Map.

GLHN has also included a discussion of the various Information Technology providers within the
downtown Tucson planning area.

Note that the results presented in this utility capacity assessment are not the product of a
detailed engineering effort, and are not a substitute for due diligence in design and construction.
The capacity analyses are based only upon existing and future aggregate building information
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provided by the City, and on industry-typical utility demand and consumption values on a
square-foot of building space basis.

Cost opinions within the narratives for each utility are based upon GLHN experience with per-
linear-foot cost for complete-in-place piping systems, and line-item breakdowns of materials,
labor, and burdens are not provided. Costs have not been adjusted for inflation, and have not
been escalated into the future.

Utility Relocations

Locations of all utilities, both above and below ground, are subject to change. Ultility systems,
particularly communications systems, expand and recombine rapidly. Public and private
improvement projects require relocation of existing utilities. The new Justice Court/Municipal
Court Complex, located southeast of the Stone Avenue/Toole Avenue intersection, will require
vacation of two streets, with necessary relocation of a number of communications systems.
Another project in the same area, Toole Avenue Undergrounding, from Stone to 6™ Avenue, will
also have impacts on aerial power and communications lines in this area. The user of this
report should realize that the existing utility locations described in the text and shown on the
maps provide a snapshot of the infrastructure at this moment in time.
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UNDERGROUND UTILITIES

PimMA COUNTY WASTEWATER

OVERVIEW

The existing sanitary sewer system is owned, operated, and maintained by the Pima County
Wastewater Management Department (PCWMD). Most all of the existing sewers in the
Downtown Tucson study area are located either within the public right-of-way, or sewer
easements.

The downtown wastewater flows are all directed via gravity to interceptors ultimately going to
the Roger Road Wastewater Treatment Facility (RRWTF). Roger is permitted at 41 million
gallons per day (mgd) and is currently operating at 38 mgd. The estimated 3 to 5 year build-out
for the downtown area has projected increased average wastewater flows of 1.1 mgd for dry
weather and 3.5 mgd for peak wet weather.

Under the Pima County Regional Optimization Master Plan (ROMP), the Plant Interconnect
Project is “funded and under way.” When completed, this infrastructure will move flows from the
RRWTF to the Ina Road Wastewater Treatment Plant. This will provide additional treatment
capacity and allow a new Roger Road Treatment Plant to be constructed. Estimated completion
of the Plant Interconnect Project is December 2010.

Although current treatment capacity is limited at the RRWTF, increased wastewater flows from
the estimated 3 to 5 year downtown development should be accommodated.

PCWMD is performing a system wide condition assessment of sewer pipes (15” and smaller)
and in the near future, better information on the condition of the sewers downtown will be
available. A general recommendation is that as near term development occurs, the utility be
contacted early for verification of flow capacity and infrastructure rehabilitation needs for specific
individual development plans.

AGE OF INFRASTRUCTURE

The system ranges in size from 6” collector lines, up to the 60” interceptor, which runs along El
Paso Southwestern Avenue, located east of Interstate 10. Many of the sewers in the downtown
area are very old (over 100 years in some cases). Although they function adequately, making
new connections could be a challenge. A majority of the lines located within the study area are
constructed of vitrified clay pipe (VCP) and date in age of 30 years or older. Wastewater
industry pipe service life values range from 50 — 100 years depending on the type of material.
VCP is known for having a long service life value and a 100 life for this type of sewer pipe is not
uncommon. Sewers that are more than 60 years old will probably need to be rehabilitated prior
to connection.
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ASSESSMENT OF CAPACITY

Sewers are available to serve virtually all parcels within the downtown area. Where parcels do
not have direct access, only a short extension will be required.

Most sewers have adequate capacity. There are some local bottlenecks and some downstream
capacity issues. Since several trunk and interceptor sewers traverse downtown, capacity issues
are influenced more by upstream development than by the proposed downtown developments.

Initial cost estimates for rehabilitation, abandonment, and augmentation for the associated
development is $3.5 million. It is expected that most of these costs would be covered under the
Pima County Wastewater Management’s Sewer Rehabilitation Program.

In addition, PCWMD has an additional 6,700 feet of sewer in their Sewer Rehabilitation Program
for the downtown area over the next 10 years with an estimated cost of $750,000. These costs
will also be covered within the Department’s Rehabilitation Budget.

STREETCAR ALIGNMENT

The following sewer lines were identified during the early stages of the streetcar project as
being located underneath or in close proximity to the conceptual streetcar alignment.
Rehabilitation and repair of sewer lines in these areas will be done in-situ, thereby limiting
surface disturbance and costs. Potential conflict areas are:

Broadway Boulevard
= 10" sanitary sewer in left curb lane from Pennington to footbridge (600" — 12”
replacement) Estimated costs of $335,000

Congress Street
= 12" sewer line in left curb lane on Congress between Broadway and 4™ Avenue (300’ —
12” replacement) Estimated costs of $167,000
= 8 sewer in left curb lane from 4™ Avenue to Scott Avenue (1400’ -8” replacement)
Estimated costs of $680,000

Granada Avenue
= 15” sanitary sewer along west curb line in southbound travel lanes (650" — 15”
replacement) Estimated costs of $395,000

Manholes and Crossing Sewers
» There are a total of 48 sanitary sewer manholes within or near the modern streetcar
alignment. Of the 48 manholes, 25 are assumed to need either adjustments or
reconstruction. The cost for this item is $125,000.
= A total of 14,700 feet of sewer cross the modern streetcar alignment. Adjustment of
these sewers is estimated to cost $ 1,740,000.

House Connection Sewers (HCS)

o It is expected that the Streetcar Project will install HCS taps from the public sewer to the
private property line during construction. This will avoid cutting the pavement at a future
date when construction takes place on a private parcel. These costs are estimated at
$100,000 and are the responsibility of the property owner or developer.
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The total cost for all sewer modifications within the modern streetcar route is $3,542,000
($1,740,000 for rehabilitation and $1,802,000 for relocation/augmentation.

CosT & FUNDING

The total for all wastewater system upgrades required in the study area is $7.8 million. A
detailed engineering design is required to properly identify, separate and detail rehabilitation
costs and relocation/augmentation costs. Little or no street excavation is expected with sewer
rehabilitation since in-situ technology will be the primary methodology used. The City of Tucson
or Developers pay for relocation and augmentation costs.

This sewer study is to serve as a “first pass” analysis and estimate for planning purposes.
Costs for improvements outside the planning area are not included within this study.

Relocation/
Total PCWMD Augmentation
Cost Rehab Cost Cost
PCWMD Rehabilitation Plan for
Downtown $ 750,000 $ 750,000 $ 0
New Development $ 3,500,000 $ 2,400,000 $ 1,100,000
Rehab/Augmentation
Modern Streetcar Route $ 3,542,000 $ 1,740,000 $ 1,802,000
Total $ 7,792,000 $ 4,890,000 $ 2,902,000
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UNDERGROUND UTILITIES

SOUTHWEST GAS CORPORATION

OVERVIEW

Southwest Gas Corporation (Southwest) owns, operates, and maintains natural gas distribution
facilities within the established boundaries of the study area. These facilities are comprised of
mains, services, meter set assemblies and pressure regulator stations. Almost all main and
service distribution pipes are below ground. Meter set assemblies and pressure regulator
stations are above ground. Southwest is typically responsible for the installation of piping
(including shading and bedding), valves, cathodic protection, and other distribution components.
Developers typically pay the costs of excavation and backfill. New distribution piping is typically
limited to 2” and 4” polyethylene.

Southwest has high pressure steel distribution main that extends through the study area along
19" Street, Main Avenue, and Granada Street. An El Paso Natural Gas delivery point located
near 19th Street and Ochoa Lane serves this main. This steel main and several other El Paso
Natural delivery points serve as sources of supply for many miles of distribution mains and
services throughout the study area.

The majority of gas distribution main is located in City of Tucson right-of-way. Main on private
property is located in dedicated easements. Rights of way and easements containing high
pressure steel main and four inch diameter plastic main are critical to Southwest from the
standpoint of supply routes. Within the Congress Street right of way, Southwest has very little
main and no services. The gas service to the properties along Congress Street is provided from
side streets and adjacent alleys.

AGE OF INFRASTRUCTURE

Southwest has consistently maintained and upgraded the distribution systems within the
downtown area. An extensive replacement of early vintage pipe in the study area was
performed in the late 1980s and 1990s, with the distribution system now comprised of high-
density polyethylene mains and services. The high-pressure steel distribution main was
installed in the late 1960s and 1970. A portion of it was replaced in 1987 to eliminate conflicts
with construction of the Tucson Community Center. While the steel main is currently in good
condition, consideration would be given to replacing the 1960s and 1970 vintage steel in
conjunction with the downtown redevelopment.

ASSESSMENT OF CAPACITY

A system analysis has been performed utilizing the project list provided by the City. Based
upon projections which have been provided, it has been determined that Southwest has a
distribution system in place today within the study area boundaries which would require some
minor main and regulator station installations/upgrades over the course of two to ten years at an
estimated cost of approximately $2 million dollars. These upgrades, to be performed in
conjunction with development and right-of-way improvements, would improve the integrity and
reliability of the existing distribution system.
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Southwest does not currently have adequate capacity outside the scope of the study area to
supply the total projected requirements for the downtown area. This would require significant
upgrades to both Southwest’s supply mains and regulation facilities, as well as upgrades to El
Paso Natural Gas delivery points. Based upon the project list, it is anticipated the upgrades
would need to be performed within the next two to ten years, and are estimated to cost
approximately $5 million dollars in order to support twenty years of growth. However, this value
could change substantially depending on the actual future capacity requirements.

STREETCAR ALIGNMENT

The alignment of the modern streetcar has been reviewed to determine the potential impact on
Southwest’s facilities. It has been verbally reported to Southwest that the excavation depth for
the installation of the rails and concrete base is typically 12 inches. Southwest’'s main and
service facilities are typically installed at a minimum depth of 24 inches to a maximum depth of
40.” Provided that there are no grade changes to the existing right-of-ways being utilized for the
streetcar alignment, Southwest does not see any conflicts.

Southwest does have high pressure steel distribution main running parallel to and crossing the
alignment in Granada Street, Congress Street, and Main Avenue. Cathodic protection
mitigation measures would need to be installed by Southwest in these locations. Southwest
would also perform depth verification of existing facilities in advance of the improvements.
Replacement of 1960s vintage steel main near the intersection of Granada Street and Congress
Street would be performed prior to the streetcar improvements.

CosT & FUNDING

As noted above, a number of improvements to the natural gas infrastructure will be required to
meet the projected needs of this project. The cost of natural gas infrastructure improvements
that are required to resolve physical conflicts with planned improvements would be covered
under Southwest’s franchise agreement with the City of Tucson. The cost of natural gas
infrastructure improvements that are made to accommodate the needs of this project but are not
required to resolve physical conflicts would be paid for by the City of Tucson and/or by the
individual developer(s).

The cost of improvements made outside of the study area to increase capacity within the
downtown area would be paid for either by the City or the individual developer(s). The cost of
improvements made within the individual parcels would be the responsibility of appropriate
developer(s). This study did not address these individual parcel development costs since no
detailed development plans are available at this time.

Service and main extensions for new business purposes are installed on the basis of economic
feasibility. Typically, the costs of these improvements are paid to Southwest Gas in advance of
construction as a refundable advance and/or non-refundable contribution. The procedures
governing new business are defined in greater detail in Southwest’'s Arizona Gas Tariff No.7.
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UNDERGROUND UTILITIES

STORMWATER (CITY OF TUCSON)

OVERVIEW

The City of Tucson relies on a system of open channels, street flow, underground stormdrains,
overland flow (sheet flow) and detention/retention basins for management of storm runoff.
Underground stormdrains and public channels make up less than 50% of the conveyance
distance for accumulated storm runoff in the study area.

The storm drainage system in most of Tucson is inadequate to convey runoff from fully
developed properties. For this reason, a key component of the City's stormwater management
plan is onsite stormwater retention requirements, applied to most new development within the
City. In addition, Tucson City Code Sections 11-58 and 11-59 require property owners to
convey existing runoff through their properties, with intake and discharge characteristics
maintained to prevent adverse impacts on surrounding properties.

The Santa Cruz River runs north through the Study Area, separating the Cultural Plaza and
Civic Plaza sites and acting as the outfall for all major stormdrain systems.

Two FEMA-delineated 100-year floodplains impact the study area. The 100-YEAR FEMA
Floodplain for the Arroyo Chico wash (aka Tucson Arroyo) impacts all the properties north of
Franklin and extends south, between Granada and Main, to one block north of Congress
Avenue. The FEMA 100 year floodplain for the Santa Cruz River impacts the eastern portions
of the Central Plaza site and the Tucson Origins site, as well as a small area between the Santa
Cruz and I-10 at Simpson Street.

Flooding on the Arroyo Chico, including inadequate culvert capacity at I-10, should be corrected
by the Corps of Engineers Park Avenue Detention Basins project. Design has been completed
on this project, but funding has not been committed at this time.

100 Year Flood impacts along the Santa Cruz River can be eliminated by importing fill to raise
the ground elevation.

Six watersheds contribute to runoff in the study area. These are:

Watershed Area (acre)
Tucson Arroyo 7045
Downtown 200
Cushing Street 326
18" Street 2306
West Bank Santa Cruz River 150+
A-Mountain Diversion Drain * N/A

* Spruce Street alignment to Santa Cruz River.
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AGE OF INFRASTRUCTURE

It is recommended that further input from TDOT regarding system condition of the existing
facilities and the associated rehabilitation costs be determined. The age of the stormwater
collection system in the study area ranges from 1966 to present, with a majority of the
infrastructure installed in the mid 1970s to 1990. The expected service life of these structures is
nominal value of 100 years prior to replacement or significant rehabilitation. Since the majority
of existing infrastructure is less than 40 years in age; significant infrastructure replacement
within the study planning period of 20 years is not anticipated.

ASSESSMENT OF CAPACITY

Limited input from TDOT regarding condition, capacity and relocation costs of storm drain
facilities for the Downtown Development project was rendered within the relatively short time
frame of data collection for the study. A capacity analysis for existing stormwater infrastructure
was not performed, as well, because of limitations of this report. However, within this study new
development square footages were added to the Building and Utility Model. The City’s
information for existing buildings of all types within the downtown Tucson boundaries is
approximately 5.4 million square feet. The City’s projected new construction over the entire
planning period is approximately 8.8 million square feet, for a total building area of
approximately 14.2 million square feet. Estimates pertaining to costs are preliminary level
estimates only. Detailed engineering and hydrology studies will be necessary as site specific
design and development occurs.

GLHN has performed a simplified capacity needs analysis for existing vs. fully developed
conditions, provided at the end of this section.

A hydraulic model showing existing flows and projected future added flows was not performed
because of costing and timing limitations of this report. Existing TDOT storm water information
indicates an established grid and infrastructure of storm drains typical of an urban metropolitan
area. Components include: Storm drains, manholes, bank protection, bridges and culverts,
catch basins, grates and surface drainage features.

The existing stormwater system is not well developed in the north portion of the study area
within the vicinity of 9" Avenue and the Stone Avenue underpass. Proposed improvements are
scheduled including a proposed RCP 36” pipe system. A downtown development study area
recommendation would be a future RCP system with street catch basins to collect drainage in
the area bounded by Main, Franklin, Alameda and Stone Avenue and divert this to an outfall on
Congress or Granada with existing storm drain capacity. This recommendation is primarily
driven by the lack of existing storm water collection facilities in this portion of the study area. All
future development in the study area shall be connected to the existing storm water collection
system and use of on-site retention encouraged, if available space exists. Water harvesting
techniques should be employed to minimize storm water run off potential as well as maximize
the re-use potential of the storm water for landscape irrigation. Reference the City of Tucson
Water Harvesting Guidance Manual, for commercial sites for direct application guidance for
projects within the study area.

A key component to the City’s Downtown Links Project is to correct drainage issues in this area
associated with the Tucson Arroyo. The arroyo is undersized to handle all the drainage in the
downtown area, which has been a long-standing problem that has resulted in key development
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parcels remaining in the 100 year flood plain. Drainage work for the Downtown Links project will
result in a new alignment for the arroyo and the replacement of the drainage structure in various
locations. Seventy-six million dollars for Downtown Links has been included in the RTA plan,
which specifically includes this drainage issue as part of the project. The project is currently in
design. The project is programmed for construction in the RTA’s second period, which begins in
2011. Cost to correct the Tucson Arroyo deficiencies is expected to be included in the
Downtown Links budget.

TDOT’s analysis indicates that on the west bank of the river, there is no effective drainage
system and the Barrio Sin Nombre area and the Tucson Heritage Park area will have to
intercept substantial off-site flows and create an effective drainage system. Plans have been
developed to intercept the ‘A’ Mountain storm drainage across the Mission Gardens site as part
of the Tucson Origins Heritage Park project. The cost for this work is included in the funding
already allocated for Tucson Origins. Additional storm drains will be required in Grande Avenue
extending north to the ‘A’ Mountain Storm Drain to alleviate flooding in the Barrio Sin Nombre
neighborhood. This drainage work and other improvements are estimated at $5 million as part
of the Barrio Sin Nombre Streetscape Improvements.

Barrio Viejo, the Civic Plaza, and the Arena sites as well as the area around Tucson Police &
Fire department buildings have inadequate storm drainage. In addition the Fire Central site is
adjacent to the Cushing Simpson Wash which has inadequate capacity. The Clark Street Storm
Drain Concept Design Report prepared by Tetra Tech, Inc., dated May 2004, has identified the
need to reroute or install new concrete box culverts in the Civic Plaza area. Storm drain plans
prepared by HDR Engineering, Inc., dated May 2005, have also identified the need for
additional or replacement storm drains within or near the westbound frontage road of Interstate
10, near the Civic Plaza area. The additional stormwater mitigation required at the new Arena,
TCC expansion project site is estimated at approximately $3 million. The cost to upgrade the
drainage system at the Cushing Simpson Wash is estimated at $400,000 and is part of the $5
million for the Barrio Viejo streetscape improvements.

The additional stormwater mitigation required at the new Arena, TCC expansion project site is
estimated at approximately $3 million.

STREETCAR ALIGNMENT

Streetcar utility conflicts have been preliminary identified by HDR Engineers in April, 2007.
There are three potential conflicts noted:

Congress Street
= 18" storm drain in left curb lane from Stone to Church Estimated costs to relocate
$87,500

Granada Avenue
= 30" storm drain within northbound lanes near TCC entrance, diagonal towards median
= Exist 10°x3’ concrete box culvert at TCC entrance (perpendicular to Granada)

Estimated costs to relocate both of the above features: $165,000

CosT & FUNDING

The total for all stormwater system upgrades required in the study area as assessed by GLHN
and City of Tucson Department of Transportation is $13,252,000 million. TDOT notes that this
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estimate addresses only a portion of the stormwater work needed in the downtown area. TDOT
was unable to provide cost estimates for these additional improvement projects at the time of
this report. The cost to resolve all of the existing drainage deficiencies in the downtown area
may be substantially higher than the estimate for the specific development sites covered in this
analysis.

GLHN ANALYSIS

GLHN analyzed existing and future building loads against industry-typical data, and projected
both the existing and future storm water runoff volumes®. A simplistic approach taken was to
use the development square footages, and compare pre-development conditions with full build
out conditions and sum the increase of storm water anticipated. The table on the following page
provides an analysis on a street by street basis.

The information was taken from the master spreadsheet providing development building
footages. This chart represents is a very general presumption as to the increase in
development downtown and how it will effect the storm water system. The development sites
were organized into street by street categories. The square footages for the proposed
development were tallied for each street. A pre development coefficient of runoff was assumed
with a semi- permeable surface. Q100 values were calculated in CFS for this condition. A post
development coefficient of runoff factor was used assuming a near impervious surface (asphalt,
roofs, concrete). Q100 values for the street were again calculated and then compared to original
conditions.

DEVELOPMENT RELATED ESTIMATED INCREASES IN STORMWATER RUNOFF *

Pre Post Increase
Street Location Total sq ft. = (CES) (CES) (CES)
4™ Avenue 110,000 4.6 7.6 3.0
5" Avenue 392,000 16.4 27.3 10.9
6™ Avenue 413,000 17.2 28.7 11.5
Alameda 1,351,000 56.4 93.9 37.5
Broadway 1,014,000 42.3 70.5 28.2
Church 2,147,000 89.6 149.3 59.7
Congress 3,776,000 157.5 262.5 105.0
Council 88,000 3.7 6.1 24
Franklin 297,000 12.4 20.6 8.2
Granada 404,000 16.7 28.0 11.3
[-10 Frontage 1,647,000 68.7 114.5 45.8
Main 66,000 2.8 4.6 1.8
Meyer 6,000 3 4 A
Mission Lane Road 477,000 19.9 33.1 13.2
Paseo Redondo 1,027,000 42.8 71.4 28.6
Pennington 105,000 4.4 7.3 2.9
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Scott 158,000
Stone 1,650,000
Toole 224,000
Rail Road Frontage 330,000

6.6
68.8
9.3
13.8

11.0
114.7
15.6
22.9

TOTAL =435.8 CFS

4.4
45.9
6.3
9.1
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UNDERGROUND UTILITIES

TucsoN ELECTRIC POWER

OVERVIEW

The electrical franchise holder for the downtown Tucson area is Tucson Electric Power (TEP),
who has sole distribution rights within City of Tucson rights-of-way. Existing TEP feeders in the
downtown Tucson planning area are typically served from the Santa Cruz substation on the east
bank of the Santa Cruz River, and the Tucson substation near St. Mary’s Road and Main
Avenue

Within the Tucson Convention Center, Tucson District Energy LLC generates electricity in
parallel with TEP, and provides much of the power requirements of the Tucson Convention
Center and the headquarters buildings for the Tucson Police and Tucson Fire Departments.
Tucson District Energy’s system is not considered further in this report.

Although some telecommunications providers, in particular Qwest and Cox Communications,
often share a common trench or overhead line locations with TEP, they are considered under
the Information Technology section of this report.

AGE OF INFRASTRUCTURE

The majority of TEP’s distribution lines in the downtown area are 40 to 60 years old.
Approximately 35 concrete vaults and pullboxes are located in the downtown study area. The
majority of these concrete vaults were constructed between the late 1940s and the early 1970s.
Many of these vaults contain abandoned cables that occupy space with newer distribution lines.
Fiber optic cables from several of the downtown communication companies also run in these
vaults. There are six vaults along Congress Street and Broadway Boulevard. Several of these
are located beneath the newly-approved streetcar route.

ASSESSMENT OF CAPACITY

Most of the existing underground system in the downtown area is at or near capacity based on
its original design. Adding additional load without upgrading the system is not possible. In
recent years there have been various electrical upgrades to some of the buildings in the
downtown area. Utilizing these facilities will be factored in on a spot demand basis. These
upgrades are not expected to contribute significantly to meeting future demand.

Power supply to some areas is complicated by lack of available open space needed for the
placement of transformers and switch cabinets. The street-front, zero lot-line configuration that
characterizes much of the downtown area is a major obstacle to increasing electrical capacity to
existing older buildings.

Calculations for future capacity loads were derived from information provided by the
Infrastructure Task Force to TEP on anticipated future development. The baseline assumptions
provided are as follows: the area of existing buildings of all types within the study area is 5.4

Downtown Infrastructure Study 13



million square feet, projected new construction over the entire planning period is estimated at
8.8 million square feet, for a total built-out area of approximately 14.2 million square feet.

To meet anticipated future development loads, TEP has determined that a new 138kV
substation will be required to serve the 38,000 Kilowatt of additional load for the ultimate 20 year
build-out in the downtown area. The exact substation location cannot be determined at this
time, however, the preliminary location would be somewhere along the Congress Street corridor
on either the east or west ends of the downtown area. This substation would be served from an
overhead 138kV line. A new overhead 138KV line and the possible upgrading of the existing
138kV system would also be required. The approximate cost for a new 138 kV substation is $8-
9 million dollars. This cost does not include land acquisition, underground feeder routes, and
the 138kV overhead line. These items have too many variables to determine an approximate
cost at this time.

Along with a new substation, additional distribution feeders will be needed. These feeders will
run east/west and north/south (see drawing), and will consist of one or two 6 - inch conduits with
associated pullboxes and manholes. They would terminate in above grade switchgear and
would be distributed to customers throughout downtown. Additionally, TEP recommends that 6
- inch sleeves be placed in all streets undergoing improvements, before trenches are backfilled.
The exact quantity and location would be determined at the time of the roadway design.

If the City decides to rebuild downtown streets, including major excavating and trenching, TEP
would evaluate the existing underground electric infrastructure and possibly look to modernize
aging below-grade equipment. The long-term benefits of these improvements could be very
significant given the limited available property for above-ground facilities.

MODERN STREETCAR

The streetcar project will affect underground TEP facilities within the Broadway Boulevard,
Congress Street, and Granada Avenue alignments. It is tentatively estimated that the cost to
relocate and/or improve the underground TEP conduit system under these streets is
$1,900,000. This cost does not include vaults and pull boxes.

TEP has reviewed the preliminary route of the streetcar and have the following comments:

» The catenaries for the historic trolley along 4™ Avenue provide adequate clearance for
TEP overhead transmission lines. If the caternary elevations for the modern streetcar
are higher and do not provide adequate clearance from overhead TEP lines, the lines
will have to be altered (undergrounded or raised). If caternary heights remain the same
as those on 4™ Avenue, there should be minimal conflicts with the existing overhead
system downtown.

= TEP has underground facilities in Congress Street, Broadway Boulevard, Granada and
5" Avenue. These facilities include pullboxes and manholes which may need to be
relocated if the streetcar tracks pass over them.

= TEP has overhead lines at Arizona Avenue crossing Broadway Boulevard and at
Sentinel Ave crossing Granada. The heights of the existing power lines may need to be
adjusted to accommodate the streetcar.

= TEP has a 138 kV transmission along the Santa Cruz River and the streetcar will be
passing under. These facilities may need to be adjusted depending on the exact height
of the street and associated equipment.
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= There are several underground vaults under the proposed streetcar route. It may be
determined after further evaluation that these vaults need to be relocated due to stray
electricity from the streetcar, because of conflicts with the placement of caternary pole
footers, or as a response to the 4 foot cone of pressure that will be exerted by the
streetcar on the underground system.

OVERHEAD TO UNDERGROUND CONVERSION

There are approximately 20,200 linear feet of overhead lines within the study area boundaries
development. Approximately 12,000 linear feet of these lines lie along major streetscape
improvement routes and are strong candidates for undergrounding. The approximate cost is
$300 a foot for a total of $3.6 million. This figure does not cover residential areas or the area on
Toole Avenue, Stone Avenue and 4™ Avenue. This does not include transformers, secondary
distribution, land costs for easement acquisition, or underground relocation of Telco and cable
television. This cost should only be used for 13.8kV distribution lines, 46 kV and 138kV were
not considered.

The overhead cables that are located along Toole Avenue corridor from Stone Avenue to 4"
Avenue are currently being designed for conversion to underground. This is being done on two
projects that are currently under contract: the 4™ Avenue Underpass Project and the Pima
County Courts building. Additionally, there are two underground feeders that will be relocated
from the Council Street alignment to Alameda that is in conflict with the new courts building.
TEP suggests that in addition to the undergrounding requirements of these two projects, an
additional 6 — inch conduit be placed in the trench with the two feeders that are being relocated.

CosT & FUNDING

The City of Tucson/TEP franchise agreement, TEP rules and regulations, and subsequent
contract agreements may determine how system improvements will be funded.

Typically, the costs of expanding the power system are shared between TEP and the developer.
Costs of expanding an overhead distribution system are almost entirely borne by TEP.
Underground distribution system costs are shared between TEP and the developer or the city,
divided on the basis of work additional to that required for an overhead system. When
relocating an existing system to accommodate out-of-rights-of-way developer improvements,
the developer may carry a greater share of the relocation costs. When relocating an existing
system to accommodate City roadway or drainage improvements, TEP is required to assume
the relocation costs. The City of Tucson/TEP franchise agreement and the TEP Electric Service
Requirements Book carry full information on responsibilities for work on the power system.

According to TEP, costs associated with relocation of underground cable along the streetcar
alignment are the responsibility of the “light rail system,” not TEP (see A.R.S. Sec. 48-5315 for
more information). TDOT staff believes that this provision does not apply to Tucson’s modern
streetcar because it is not considered a “light rail system.”
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UNDERGROUND UTILITIES

TucsoN WATER

OVERVIEW

The potable (drinking) water system located in the downtown development plan area is owned
and maintained by the City of Tucson Water Department (COTWD). The maijority of these
water lines are within the public right-of-way. Only in a few instances are water lines located
within privately owned properties which require a water line easement. Tucson Water's system
ranges in size from 1” diameter pipes to 36” diameter. Pipe material varies and includes ductile
iron pipe (DIP), cast iron (Cl) polyvinylchloride (PVC), concrete cylinder pipe (CCP), and cement
asbestos (CA) pipe.

AGE OF INFRASTRUCTURE

Water service life for pipeline varies on location, pipe material and water chemistry, but a
conservative value is 50-60 year service life. Pipes considered for replacement are those which
are 40 years and older assuming that within the project planning period of 20 years,
replacement or rehabilitation will have to be done.

Costs for replacement were calculated by identifying footages and diameters and then
multiplying by unit construction costs. Small diameter pipes less than 4 inch will be replaced
with 6 inch diameter to comply with current Tucson Water Design Standards. The Design
Standards require 6 inch or greater pipe diameters for adequate pressure and flow for fire
suppression. The total cost for replacing pipes in the area is $ 6.8 million.

ASSESSMENT OF CAPACITY

For the entire area of this study, the service area is within one pressure zone, designated “A”
zone by COTWD. This water system is typical of other Tucson service zones in that redundant
reservoirs located at pressure zone high-water elevations, provide constant pressure and water
supply under various demand scenarios. The City’s information for existing buildings of all types
within the downtown Tucson boundaries is approximately 5.4 million square feet. The City’s
projected new construction over the entire planning period is approximately 8.8 million square
feet, for a total building area of approximately 14.2 million square feet.

GLHN analyzed existing and future building loads against industry-typical consumption data,
and projected existing and future utility requirements for potable water demands. Hydraulic
modeling analysis was carried out to determine possible main transmission upgrades (larger
diameters) for future demands. Results indicated that current transmission mains have enough
capacity to supply future water demands. Projected water demands from the building and utility
model were estimated two ways: by population and by building square footage. Both methods
produced fairly close results. The building and utility model projected water daily demand is
2,150,000 gallons per day (based upon projected occupancy populations). The existing water
system for the study area inventory of total footage is approximately 100,000 linear feet.
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Reclaimed Water

Reclaimed water service is currently available in some of the downtown Rio Nuevo development
area; however, main extensions and new laterals will be required to serve many of the facilities
identified for reclaimed water service. The Business Improvement District (BID) currently does
not have any reclaimed mains or extensions. A determination of the economic and practical
feasibility of making these improvements is recommended prior to committing to service.
Consideration should be given to the volume of reclaimed water to be delivered to the individual
facilities, the Rio Nuevo area, and beyond versus the cost of the infrastructure to supply it.
Opportunities to combine reclaimed water system construction with other street/pipeline work
should also be considered.

It is recommended that funds be set aside for the enhancement of the reclaimed system in the
downtown area. For the purpose of preliminary budgeting, funds for 2 miles of 8” reclaimed
water pipe ($1,500,000) should be set aside. This cost estimate includes 30% for contingency.

Reclaimed water use is governed by ADEQ regulations (Title 18, Chapter 9) and the Uniform
Plumbing Code. The Plumbing Code prohibits reclaimed water for residential toilet flushing.
The ADEQ regulations contain rules for the operation of sites using reclaimed water, i.e.
irrigation can be done only during times when the potential for public is minimized and ponding
and runoff of reclaimed water is prohibited.

Plant One Relocation

Tucson Water operates a citywide maintenance facility at 18" Street and Osborne Avenue. It is
on twelve acres of land. Operations located there include daily maintenance crews, dispatch,
meter readers reporting to work for billing customers, equipment maintenance, electronic shop,
welding shop, fueling, Bluestake locating services, training, planning/scheduling, administrative
offices, meter shop, salvage, and Backflow offices.

This is a critical facility for Tucson Water. The development plans for downtown require the
relocation of this facility. Costs for rebuilding the facility including additional offices will be
approximately $40 million. The total required relocated building square footage is from a space
analysis of all the current and future uses of the facility. Cost estimates were taken from recent
construction costs of a new similar, maintenance facility on the east side of Tucson.

It is anticipated the Plant One Relocation project design and construction will be coincident to
the Kino Boulevard/22™ St RTA Project. Design starts in 2011 with construction in 2014.

STREETCAR ALIGNMENT

This category of water work involves moving all pipes in the route of the modern streetcar.
Pipes need to be relocated due the excessive cost of system maintenance below the streetcar
alignment. The methodology for the analysis was to calculate costs to move pipes for the
modern streetcar started with the creation of a GIS data set of the modern streetcar route. Next
buffers were created along this route. All water infrastructure within the buffer was selected.
Additional costs were included for cathodic protection required to reduce the potential for
accelerated pipe corrosion from stray electric currents in the vicinity of the streetcar system.

The following potential water utility conflicts were identified during the early stages of the
streetcar project:

= Broadway Boulevard - 16” water line in left curb lane from Church to
Broadway/Congress split

Downtown Infrastructure Study 17



= Congress Street - 8” water in/near left curb lane from Stone to Pennington (Federal

Building)

= Granada Avenue - 24” water line along east curb line (off street near Hotel Arizona); 16”
water in median of Granada, southwest to Cushing

The total estimated cost for removing and relocation of all waterlines in the streetcar route is

$4.1 million.

CosT & FUNDING

Water costs were derived from GIS and hydraulic model analysis of modern streetcar routes,
approximate future demands of specific projects in the downtown area, age and materials of the
water system. These costs provide an order-of-magnitude estimate of the capital costs of water
projects that are required in the downtown area for the Rio Nuevo development. These cost
estimates were made without detailed engineering design data and are based on previous bids
of similar construction projects. Capital cost estimates were not adjusted for inflation.
Contingency cost was calculated as 30 percent of the total cost esti