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FOCUS

Interdisciplinary approach: hydrology / urban
planning / regulation / utility management /

remote sensing

to analyze and explain

Water & wastewater and urban interactions
Implications for policy and management.




1. TUCSON METROPOLITAN REGION
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Percent Population Growth from 1970
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Evolution of Urban Corridor

A TR g e
2000 2010 2030 2050

5 M habitantes 7 million habitants 12M habitantes 16M habitantes

The growth scheme follows the megalopolis transportation routes.

Fuentes: AZ Councils of Governments



Land Status in Pima County

* 14 % private land
» 86 % public land

Bureau of Land Management

Forest Service B riae

Military
- Indian Reservation - State Trust Land - National Parks

- Other

B Local or State Parks B wildiife Refuge
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2.1. water resources

More than 100 years ago, the Santa Cruz River flowed nearly year-round
through Tucson.

Human activities and natural events (drought) in the late 19th led to its
decline

Now it flows only as the result of floods or sewage effluent
Groundwater pumping has led to a major decline of the riparian habitat.

1940



2.1. water resources

Surface water: from the Colorado River to the Central Arizona Project
recharge & banking

Groundwater
domestic wells: the non regulated slot
Wastewater

AND
Reclaimed Water

Water Harvesting
Stormwater Recharge




Groundwater

Approximate Decline in Groundwater Levels, 1940-13%3
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Central Arizona Project CAP: $3.6 Billion; 1.5 MAF/Yr (1850
Hm3/yr) Colorado River




Avra Valley Recharge Project




Growth and water consumption

Total Water Providers
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. Exzpansion Areas
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Reclaimed Wate Main

s 1968-2010

Reclaimed Water Mains
Installation Year
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Wastewater networks
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Projected Total Demand and Resources
2000-2050

Surface Water Supplies
Central Arizona Project Reallocations
Excess Central Arizona Project Water
Agricultoral Colorado River Water

= Tribal Colorado River Water
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2.2. Urban Typologies

THE EXPANSION PROCESS OF THE URBAN
AREA: Oro Valley, Marana and Sahuarita.



The Tucson metropoltan region expansion(1984-2010)

1984 Land Cover/ Land Use

F
K

: Tucson Oro Valley N ) | <
[_] Builturban Marana Sahuarita A [_] Builturban o

Oro Valley
Sahuarita A

Hartfield & al. 2013



2. 3 REGULATIONS & NORMS



2.3. regulations & norms : surface & groundwater

Allocation of surface water is determined by the doctrine of
Prior Appropriation: “First in Time — First in Right” “Senior vs.

Junior” rights.

Until the Gold Rush water law in the West developed within
the context of Spanish water law (priority of the community

vs. the individual) and English water law (riparian water
rights — water running through an individual’s property was

theirs to use).

Farmers settling in the West used mining principles for
Irrigation rights.

Groundwater — the “American Rule” of reasonable use.
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Rita Ranch (Tucson, Pantano Wash)




Dove Mountain (Marana) & Rancho Vistoso (Marana)




3. SCENARIiI FOR PUBLIC POLICY



The dilemma
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4 CONCLUSIONS

PHITOS AYKFLLY PEESKELL £ ARIP0HLS Medl ¥ STAE

lachk ard Jean Srader hoak the 200-gallon tank in the badh of their pickup up fo.a waler cudlet along Gales Pass Foad. They'll take
the matker about 3 mike to thew home, Haabng water /s hecameng more comman araund the ringes af Tueson as wells dey up

Aswells dryup on outskirts,
hauling water becomes norm



Final comment and future researchs

Significant scientific, technical and governance
challenges.

e Disconnection Between Water and Urban Growth
 Need to Integrate Private Actions into Public Policy
* Increasing Governance Challenges

 Need for More Sophisticated Choices

« Significant Data Collection Needs

e Multi-disciplinary Skills
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