
Rashi Bhushan, 
Postdoctoral Research Associate

College of Architecture, Planning and Landscape Architecture
The University of Arizona

 WRRC, March 12th 2024
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• “Net Zero Urban Water (NZUW) Systems meets 
the needs of a given community with a locally 
available and sustainable water supply, without 
detriment to interconnected systems”.

• Integrative approach with progressive targets across 
Natural, Built and Social Systems.

• Reduce dependence on imported Colorado river water 
and increase urban water security.
• Rigorous Conservation measures
• Increased Reuse
• Increased Use of Local alternative water sources
• Stormwater and rainwater harvesting

Objective of Collaboration: 
Net Zero Urban Water Future for Southwest 

Figure 2. NZUW is a progressive target across three scopes  and 
natural, built and social Systems (Crosson,2020). 
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Contributions from Academics
• Research Expertise and Vision
• Data Analysis
• Modelling support for NZUW model development
• Hydrologic modelling
• Modelling Built Systems
• Infrastructure capacities, treatment technologies 
• Integrating Alternative water sources 

• Modelling Social Systems 
• Public preference, regulations, water pricing, equity 

• Policy and Planning Support
• Education and Training 
• Knowledge Transfer and Dissemination 
• Publications, technical reports, newsletters, conference presentations, outreach



Utilities Team

Albuquerque Denver Los Angeles Tucson
Population 0.56 millions 0.72 million 3.9 million 0.54 millions

Area 189 sq. miles 154 sq. miles 502 sq. miles 241 sq. miles

Annual Rainfall 8.84 inches 15.84 inches 14.3 inches 10.5 inches

Imported Water 
Source

Colorado River via the 
San Juan Chama 
Project

Colorado River LA Aqueduct, State Water 
Project, Colorado River

Colorado River via Central 
Arizona Project

Annual water use 27  billion gallons 30 billion gallons 160 billion gallons 28 billion gallons 

% Imported water 80% 46% 89% 84%

% Dependence 
on Colorado river

80% 46% 6% 84%



Unique Contribution from Utilities
• Operational expertise
• Practical implementation of academic research findings
• Implementation of conservation measures 
• Technical aspects, feasibility, practical considerations

• Data access and support for model development
• Supply: Water sources, quantities, projected availability in future 
• Demand: Water use patterns across sectors 

(Residential, industrial, commercial, environmental)
• Infrastructure performance, potential for expansion.

• Regulatory Compliance (governing water supply and treatment)

• Community Engagement for Adoption of Conservation Measures
• Help promote/adopt conservation practices (Rainwater harvesting, greywater reuse, GI) at residential scales
• Public education, providing rebates



• Data Sharing and Privacy Concerns 
• Time delays in data procurement for research and modelling efforts

• Specific Data Needs (time intervals or spatial scales)
• Communication Challenges: differences in terminologies used
     (eg Watershed boundary vs Utility service area boundary) 
• Multiple Points of contact for Data Access 
• City Depts (e.g., Tucson Water), County  agencies (e.g., RFCD), NGOs, CBOs. 
• Coordinating data access and permissions across these diverse stakeholders complex and time-consuming

• In-person workshops as a part of the NSF project
• Frequent email correspondences and virtual meetings
• Setting a clear timeline and scope of the work 
• Collaborative work: Community engagement and joint paper publications with utility partners helped  

strengthen the bond and include their perspective and feedback into decision making. 

Approaches Used to Improve Collaboration

Challenges faced in Collaboration



Outcome of Collaboration
• 2 In Person Workshops:
• Tucson 2023: “Policy and Governance Challenges in NZUW transitions”
• Albuquerque 2024:  “Public Preference in NZUW Transitions”

• Online Workshop (Nov 2023): “Alternative Water Sources and Retrofitting”

• Research Publication
“Governance and Policy Challenges and Future Need for Advancing to a 
NZUW Future in Southwest US” under review at ES&T. 
• Input from Utilities:
• Regional water challenges, water laws and regulations, water rights,
and Colorado river compact, challenges to reaching NZUW balances.

• Newsletters, Conference presentations(SXSW 23, WRRC 2023& 24)

• Ongoing Work: NZUW Model Development through Partnership 

Albuquerque Workshop Feb 29, and March 1 2024



Decision Support Tool for NZUW System  
• System Dynamics Model 
• Integrated Urban Water System 
• Including Natural, Built and Social System 

Challenges
• Expertise and Input from Academics and Utilities

NATURAL 
SYSTEMS BUILT SYSTEMS

SOCIAL SYSTEMS
Source: 

https://www.goldsim.com/Web/Applications/ExampleApplications/EnvironmentalExamples/
WaterSupplyModel/



Additional Information 


