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Study 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 aff!
these issues

Study Goal:

Define and develop a

sustainable water

future and a livable

region
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Geographic Focus for this Paper: TW Obligated Service Area
and Unincorporated Pima County

Tucson Water
Obligated Service Area

Other Water Company
Service Area

Incorporated City or Town

Unincorporated Pima County
QOutside Tucson Water
Obligated Service Area




What Is the Connection between Water & Growth?

sExtensions of water infrastructure and the
availability of water resources influence
growth

Growth Iinfluences the need for water
resources and infrastructure

sLocation 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




Themes from Phase 1

Table ES -7 Estimated Annually Available Tucson Water Supplies
Tucson Water has a Water Resource Type Annual Water Supply (AF)

reliable and renewable

water supply for the CAGRD 12,500

near term Incidental Recharge
Local Groundwater
Effluent

Table ES —8 Estimated Potential Tucson Water
Service Population

Annual water supply in AF 217,441
Multiply by Gallons/AF 325,851

Equals annual supply in gallons 70,853,367,291

Divide by days/year 365

Equals annual supply per day 194,118,814 P
comprmma et ) ]

Divide by GPCD 177 W a t er &
Equals estimated population 1,096,716 YEILE W ALE

Infrastructure, Sufpfy &
Planming Study




Themes from Pha '

Expanding the Tucson Water serviceg
area must be done thoughtfully and
deliberately

EXPLANATION

e, INTEGRATED
J-NICAoN ] LONG-RANGE
(10 MARANA PLANNING AREA 8 i
30 ORO VALLEY i - .‘_’_
| 53 SOUTH TUCSON SERVICE AREA ?
; -~ MAJOR WASH OBLIGATED AREA

. — HIGHWAY el
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hemes from Phase 1

L Thad |

"Planning fer @y managing growth Is
critical to/cré
water future

ieparadigm
Wwatergand

Swastewatey |
vejliri2s simo 5 BERE/sEmENE
accoNimeeEat F o ||| A || [T 27
growtimwWifet . =il
its size andes
lacation, has i S e i

be changed

th should pay for itself
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Location of Growth, Urban Form, and Cost of Infrastructure
Technicall Paper

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

Form of Growth
Location of Growth

Hypothetical growth
scenarios




Location: Tucson lvbuntajrs

Form of Growth
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City & County
Density
Pattern

Average density = = T =
in metropolitan et

Tucson =4
people per acre
or 2,560 people o .

per square mile - | Foputation Densiy




Density Compared to Peer Cities

* Albuguerque
* Austin
e Calgary

70,000

L | = US Cities and Urban Areas e Colorado
20000 Springs
Sl * Denver

* Edmonton

* El Paso

* Portland

®* Sacramento

e Salt Lake City
* Tucson

* \Vancouver
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20,000

Density (People per Square Mile)

10,000

1 31 61 91 121 151 181 211 241
Density Rank: Top 250 World Cities & Urban Areas
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Effiects of Urban Form & Density

 Vehicle miles traveled
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Graphic & Data Credit:
“Sustainable Urban Transport” in

The Natural Advantage of Nations
Kenworthy, Murray-Leach, and
d (2006)

6,000

R = 0.82

4,000

2,000

Urban Density (people per acre)

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

f

4
4

f

6 (gross residences per acre)

Number of Regional-Serving Walkable Urban Spaces
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Population Millions

e Walkable urban
spaces




Effects off Urban Form & Density

N
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e Public service cost per
household
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© D  Average Annual Gostsper Household

R = 0.3261
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Effects of Urban Form & Density

e Energy consumption

/ R = 0.7056
@ Denver -

'Srramanto
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Fortland A
o0 Rversdo/SnBemardno

Tucson

Total Operating Energy per Household
(Millions of BTU per year)

50000 100000 150000
Urban Density (People per Square Mile

O 15 USCities

New Growth Density = Existing Density

Existing Tucson Density

4000 6000 8000 10000
Density of New Growth (1990 - 2000)
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e Land consumption




Modeling Location of Growth

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




Modeling Location of Growth

Weighted Factors

Status Quo Scenario Relative
Growth Area Suitability Model Factors W eighting

Proximity to Existing and
Committed Poad Infrastructure

Proximity to Existing and
Committed Transit Services

Proximity to Existing and
Committed W astewater Infrastructure

Proximity to Existing and
Committed W ater Infrastructure

Proximity to “Top 100” Employment Centers

Rovinityto Bisting

Proximity to Locations of 20022007
Building Permits and Sales Redteansare

Proximity to Current Built Environment

Proximity to Trailheads and Municipal Parks

Proximity to Obligated Service Area
of Designated W ater Providers o

Quality of School District

Stress Index

Rodnityto Bigting
and Qonitted
Transit Svices

Inaeasing Gowth
Aea Sitability—
(Red Areas Attract
GQowth Fester Than
Qeen Aeas)

Rroinityto Bisting
and @nitted
Wastevater
Infrastrudure



Scenario #1:
Status Quo

* Growing to
Two Million People
Builds
Considerably
In the South

* Impacts Would
Be Numerous

e Sustainable?

F

PEOPLE / SQUARE MILE
Current Projected

[ ] City of Tucson Boundary

l_n_—l Area Excluded from Simulation
0-500 {with total population projected by AZ Dept. of Economic Security)

501 - 1500

Park or Natural Preserve
I 1501-3000
Bl :ooi-so0 Development Constraint
1

B scor-soco [N Conservation Lands System Boundary 0 5 Miles
[ ] seono (I (area inside green and white line is outside CLS)



Scenario #2;
Enhanced Habitat
Protection

* _and Base
Exhausted (Either

Protected or Built)

e New Exurb Growth iIs
Constrained

* CLS Mechanisms?

PEOPLE / SQUARE MILE
Current Projected

[ | Cityof Tucson Boundary

l_n_—l Area Excluded from Simulation
{with total population projected by AZ Dept. of Economic Security)

Park or Matural Preserve
Development Constraint

Conservation Lands System Boundary
{area inside green and white Ene is outside CLS)




Scenario #3:
Infrastructure

Efficient / Taxpayer
Savings

* | and Used for Suburbs
IS Reduced

e Exurb Growth Is
not Constrained

PEOPLE / SQUARE MILE

[ | City of Tucson Boundary
Current Projected

l_n_—l Area Excluded from Simulation
0-500 {with total population projected by AZ Dept. of Economic Security)

i Park or Natural Preserve
I 1501- 3000
Bl oo Development Constraint

1

- 5001 - 8000 - Conservation Lands System Boundary 0 5 Miles
[ | > 8000 [ ] (area inside green and white ne s outside CLS)



Scenario #4:
Transit
Oriented
Development

h
i

Fascua Yaqul

* [nfill and
Re-development

* | and is absorbed
at lower rates

+ 2,000,000 fetol people in sostern Fima County
+ 735,000 new peogle in City of Tueson ond unincarparated Fima County

PEOPLE / SQUARE MILE ﬂ City of Tucson Boundary
Current Projected
ﬂ Area Excluded from Simulation
0-500 {with total papulation projected by AZ Dept. of Economic Security)
501 - 1500
Park or Matural Preserve
P 1s01- 3000
- 3001 - 5000 - Development Constraint
1
- 5001 - 5000 - Conservation Lands System Boundary 0 5 Miles
[ | » 8000 [ ] {area inside green and white Eine is outside CLS)



Scenario Comparison

Current Built Scenario # 1: Satus Scenario # 2: Scenario # 3: Scenario # 4: Transit
Environment Quo Enhanced Habitat Infrastructure Oriented
Protection Eficient/ Taxpayer Development
Savings
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Urban Core (Infill) £ Urban Core (New) & Core Suburbs (Infill) @ Core Suburbs (New) ESuburbs (New) EBExurbs (New)




Scenario 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/sg mile along
urban transit lines and
nodes) or 5.0 RAC
(6.9-14.4 RAC)

Housing type choice

W

W

Transportation
mode choice

W

JW

Access to jobs &
services

W

W

Cost of services/tax
levels

W

W

Water, resource,
energy and land
consumption

W

Walkable
communities

J

J

W

*Qutside of alread

planned but un-built or

partially-built communities




Emergent
Growth
Areas
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Technical Paper Recomiigendations

. General Plan/Comp Plan UpdEIEsieigndiUse
Regulations

. Capital Improvement Plangiffgist=Iseal
Sustainability

. Open Space Acquisition




City of Tucson

Tucson Water

Obligated
Service Area

Current Service
Area

Obligated Area
Currently Not
Served




Perspective within the Tucson Water Obligated Service Area

" Platted Subdivisions

* Tueson City Limits Dcpamcnt Of
Parks and Y:Juu'onal Forests URBJ\N PLANN]NG

MNative American Jurisdictions - & DES[GN
i@ Davis-Monthan Airbase




City Efforts to Address Disconnect

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




Interim Water Service Policy

°|[n place since
December 2007

*Policy states City
will not extend water
service beyond
obligated area until

further guidance i

City of Tucson
Tucson Water

Obligated
Service Area

Tucson City Limits |

- Current Service
Area
Obligated Area
Currently Not

Served




Proposed Factors to Consider in Extending Service

. In suitable growth area
. Affect on water resources
. Fiscal sustainability
. Timing/location
Jobs and economic opportunity
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2. Affect on Water Resources?

Table ES —8 Estimated Potential Tucson Water
Service Population

The Phase 1 Report

Annual water supply in AF el calculated an estimated
Multiply by Gallons/AF 325,851

lation th n
Equals annual supply in gallons 70,853,367,291 popu ation that can be
Divide by days/year 365 Supported by Tucson

Equals annual supply per day ILYSREXIEN \\/ater's current
Divide by GPCD |yl resources

Equals estimated population 1,096,716

The Phase 2 technical paper on growth

Included a build out range for the obligated

area of approximately 1 to 1.3 million people gy
\Water &

Infrastructure, Su‘};’pfy. &
Planming Study




2. Affect on Water Resources?

Tucson Water “Checkbook”

162,157 AF 162,153 AF
total supply total supply

33,157 AF 35,153 AF
[— [—

Il Available Renewable
Potable Supply
(Checkbook Balance)

129,000 AF 127,000 AF ; [ Annual Potable Usage

& Reserved Demand




3. Fiscal Sustainability?

Ongoing Revenues
eSales tax
*Property tax

eState shared
Revenue

—

PuU

nlic Services

Police/Sheriff
Parks Maintenance

Street
Maintenance




4, Timing/Location?

Appropriately
phased
development
closer to the

existing built
environment Is
more eff|C|ent to




5. Jobs and Economic Opportunity?




Smart Growth/Sustainable Urban Form?
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7. Implications of Not Extending Service?

Groundwater Dependent
Ecosystems as
Defined by SDCP

®  Spring

~N~— Intermittent Stream
Perennial Stream
Shallow Groundwater
Areas Outside CLS or Federal Lands
Agriculture Inholdings Within CLS
Biological Core Management Areas
Important Riparian Areas
Multiple Use Management Areas
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City Water Service Policy Goeing Forwarad

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.
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For more information

* www.tucsonpimawaterstudy.com
* info@tucsonpimawaterstudy.com

* 884-WISP (9477)




