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Study OverviewStudy Overview

Phase 1 (April 2008 – May 2009)
• Gather baseline set of facts on 

City/County infrastructure, 
resources, sustainability & 
improved cooperation

Phase 2 (May 2009 – December 
2009)

• 14 Technical papers and 
City/County agreement on a 
number of common water and 
planning goals

Phase 3-5 Regional dialogue on 
these issues
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Define and develop a 
sustainable water 
future and a livable 
region
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and Unincorporated Pima County
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What is the Connection between Water & Growth?  What is the Connection between Water & Growth?  

•Extensions of water infrastructure and the 
availability of water resources influence 
growth 

•Growth influences the need for water 
resources and infrastructure

•Location of growth and form of growth 
matter and have multiple and far-reaching 
implications

•In the past water planning and land use 
planning have not been closely linked which 
has caused problems
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Tucson Water has a 
reliable and renewable 
water supply for the 
near term
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We face uncertainty on a We face uncertainty on a 
variety of fronts and variety of fronts and 
need to be prudent with need to be prudent with 
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Expanding the Tucson Water service Expanding the Tucson Water service 
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critical to creating a sustainable 
water future
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Location of Growth, Urban Form, and Cost of Infrastructure 
Technical Paper
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Form of Growth

Location of Growth

Hypothetical growth 
scenarios 

If growth does occur, how can we 
accommodate it in the most sustainable 
manner possible?



Form of Growth  Form of Growth  

Urban Form: Single Family Residential (CR-1 Zoning)

Maximum Density: 1.2 RAC, 1,859 People/mi2

Location: Tucson Mountains

Urban Form: Medium / High Density Residential

Density: 7.08 RAC, 10,900 People/mi2

Location: Armory Park del Sol, S. 3rd Ave. & E. 16th St.

(R-3 Zoning) Urban Form: Planned Area Development (PAD-1 Zoning)

Density: 9.62 RAC, 14,800 People/mi2

Location: The Presidio, Craycroft Road & E. 16th Street



Population Density
People per Square Mile

City & County 
Density 
Pattern

City & County 
Density 
Pattern

Average density 
in metropolitan 
Tucson = 4 
people per acre 
or 2,560 people 
per square mile
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Effects of Urban Form & DensityEffects of Urban Form & Density

• Vehicle miles traveled  

• Walkable urban 
spaces

Sacramento

Portland

Tucson

5,0000 10,000 (people per square mile)

0 2 4 (gross residences per acre)6

Graphic & Data Credit: 
“Sustainable Urban Transport” in
The Natural Advantage of Nations
Kenworthy, Murray-Leach, and 
Townsend (2006)
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Effects of Urban Form & DensityEffects of Urban Form & Density

• Public service cost per 
household

• Water consumption

R2 =  0.82
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Effects of Urban Form & DensityEffects of Urban Form & Density

• Energy consumption

• Land consumption 

R2 =  0.82
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Absolute Constraints

• Land with slope over 25%
• Natural preserves (local, state, federal)
• Federal lands (except Bureau of Land Management 

disposable lands outside the Conservation Lands 
System)

• Urban Parks, floodways, and golf courses
• Public rights-of-way and cemeteries
• Landfills, mines and quarries
• Tucson International Airport and Davis-Monthan Air 

Force Base approach and departure corridors
• City of Tucson lands in Avra Valley
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Modeling Location of Growth Modeling Location of Growth 



Proximity to Existing 
and Committed 

Wastewater 
Infrastructure

Proximity to “Top 
100”  Employment 

Centers

Proximity to 
2002-2007

Building Permits 
and Sales

Proximity to 
Obligated Service 

Area of Designated 
Water Providers

Proximity to 
Trailheads and 
Municipal Parks

 

Proximity to Existing
and  Committed 

Road Infrastructure

Proximity to Existing 
and Committed 
Transit Services

Proximity to Current 
Built Environment

Increasing Growth 
Area Suitability –
(Red Areas Attract 
Growth Faster Than 

Green Areas)

Status Quo Scenario 
Growth Area Suitability Model Factors 

Relative 
W eighting 

Proximity to Existing and  
Committed Road Infrastructure 14.9 % 

Proximity to Existing and  
Committed Transit Services 0.0 % 

Proximity to Existing and 
Committed W astewater Infrastructure 9.0 % 

Proximity to Existing and  
Committed W ater Infrastructure 13.4 % 

Proximity to “Top 100” Employment Centers 2.2 % 

Proximity to Locations of 2002-2007 
Building Permits and Sales 19.5 % 

Proximity to Current Built Environment 6.0 % 

Proximity to Trailheads and Municipal Parks 0.7 % 

Proximity to Obligated Service Area 
of Designated W ater Providers 16.4 % 

Quality of School District 8.2 % 

Stress Index 9.7 % 

Modeling Location of Growth Modeling Location of Growth 

Weighted Factors



Scenario #1:
Status Quo
Scenario #1:
Status Quo

• Growing to
Two Million People 
Builds
Considerably
in the South

• Impacts Would
Be Numerous

• Sustainable?
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Scenario #2:
Enhanced Habitat
Protection

Scenario #2:
Enhanced Habitat
Protection

• Land Base
Exhausted (Either 
Protected or Built)

• New Exurb Growth is 
Constrained

• CLS Mechanisms?
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• Land Used for Suburbs 
is Reduced

• Exurb Growth is
not Constrained

• Land Used for Suburbs 
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• Exurb Growth is
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Scenario #3:
Infrastructure
Efficient / Taxpayer
Savings

Scenario #3:
Infrastructure
Efficient / Taxpayer
Savings



• Infill and
Re-development

• Land is absorbed
at lower rates

• Infill and
Re-development

• Land is absorbed
at lower rates

Scenario #4:
Transit
Oriented
Development

Scenario #4:
Transit
Oriented
Development



Scenario ComparisonScenario Comparison
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Scenario ComparisonScenario ComparisonScenario Comparison

 Status Quo Enhanced 
Habitat 

Protection 

Infrastructure 
Efficient/Tax 

Payers Savings 

Transit Orientated 
Development 

Density within new 
growth areas* 

 

2,500 pers/sq 
mile or 1.56 

residences per 
acre (RAC) 

3,600 pers/sq 
mile or 2.25 

RAC 

8,000 pers/sq 
mile or 5.0 RAC 

8,000 pers/sq mile 
(11,000 – 23,000 
pers/sq mile along 

urban transit lines and 
nodes) or 5.0 RAC 

(6.9-14.4 RAC) 
Housing type choice _ 

 
√ √√ √√√ 

Transportation 
mode choice  

√ √ √√ √√√ 
Access to jobs & 

services 
√ √ √√ √√√ 

Cost of services/tax 
levels 

_ 
 

√ √√ √√ 

Water, resource, 
energy and land 

consumption 

_ 
 

√ √√ √√√ 

Walkable 
communities 

_ 
 

√ √ √√ 

*Outside of already planned but un-built or partially-built communities 



Emergent
Probable
Growth
Areas

Emergent
Probable
Growth
Areas

Emergent 
Growth 
Areas

Emergent 
Growth 
Areas



Technical Paper RecommendationsTechnical Paper Recommendations

1. General Plan/Comp Plan Updates & Land Use 
Regulations

2. Capital Improvement Planning & Fiscal 
Sustainability

3. Open Space Acquisition

1. General Plan/Comp Plan Updates & Land Use 
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Perspective within the Tucson Water Obligated Service AreaPerspective within the Tucson Water Obligated Service Area

Figure 1
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City Efforts to Address DisconnectCity Efforts to Address Disconnect

1. Interim Water Service Policy
2. Water “checkbook”
3. Update to City General Plan 
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2.2. Water Water ““checkbookcheckbook””

3.3. Update to City General Plan Update to City General Plan 



Interim Water Service PolicyInterim Water Service Policy

•In place since 
December 2007

•Policy states City 
will not extend water 
service beyond 
obligated area until 
further guidance is 
provided by the 
Study & the Mayor 
and Council
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Proposed Factors to Consider in Extending ServiceProposed Factors to Consider in Extending Service

1. In suitable growth area
2. Affect on water resources
3. Fiscal sustainability
4. Timing/location
5. Jobs and economic opportunity
6. Smart growth/sustainable urban form
7. Implications of not providing service

1.1. In suitable growth areaIn suitable growth area
2.2. Affect on water resourcesAffect on water resources
3.3. Fiscal sustainabilityFiscal sustainability
4.4. Timing/locationTiming/location
5.5. Jobs and economic opportunityJobs and economic opportunity
6.6. Smart growth/sustainable urban formSmart growth/sustainable urban form
7.7. Implications of not providing serviceImplications of not providing service



1.  Suitable Growth Area? 1.  Suitable Growth Area? 



2.  Affect on Water Resources?2.  Affect on Water Resources?

The Phase 2 technical paper on growth  
included a build out range for the obligated 
area of approximately 1 to 1.3 million people
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population that can be 
supported by Tucson 
Water’s current 
resources 
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2.  Affect on Water Resources? 2.  Affect on Water Resources? 

Tucson Water “Checkbook”Tucson Water Tucson Water ““CheckbookCheckbook””
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3.  Fiscal Sustainability?3.  Fiscal Sustainability?

Ongoing Revenues
•Sales tax
•Property tax
•State shared 
Revenue
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Public Services
• Police/Sheriff
• Parks Maintenance
• Street 

Maintenance
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4.  Timing/Location? 4.  Timing/Location? 

Appropriately 
phased 
development 
closer to the 
existing built 
environment is 
more efficient to 
serve with 
infrastructure and 
public services
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phased phased 
development development 
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more efficient to more efficient to 
serve with serve with 
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5.  Jobs and Economic Opportunity? 5.  Jobs and Economic Opportunity? 



6.  Smart Growth/Sustainable Urban Form? 6.  Smart Growth/Sustainable Urban Form? 



7.  Implications of Not Extending Service? 7.  Implications of Not Extending Service? 



City Water Service Policy Going ForwardCity Water Service Policy Going Forward

We cannot continue the past demand-based 
approach to water service.  We must 
consider future water service decisions 
from a holistic point of view, ensuring new 
development is truly sustainable, from all 
perspectives.

We cannot continue the past demandWe cannot continue the past demand--based based 
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consider future water service decisions consider future water service decisions 
from a holistic point of view, ensuring new from a holistic point of view, ensuring new 
development is truly sustainable, from all development is truly sustainable, from all 
perspectives.perspectives.



For more informationFor more information
• www.tucsonpimawaterstudy.com
• info@tucsonpimawaterstudy.com

• 884-WISP (9477)

• www.tucsonpimawaterstudy.com
• info@tucsonpimawaterstudy.com

• 884-WISP (9477)


