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             , 
Culture 

Regulations, 
Environment, 

                       , 
Understanding 

Bateson’s Logical Levels of Change 
 -Health Framework 
-Communication Paths 
-Top Down/ Bottom Up 



Water 

Natural Corridors 

Our Built 
Environment 

Cross Jurisdictional, Integrated Planning 
Green Infrastructure/ 
Low Impact Development 

Economy and Tourism 

Air 

Transportation 
and People  



A. Community 
Efforts 

B. Municipal Staff 
Roles 

C. Communication in 
General 

D. Political Support 



No combined sewers 
  (No sanitary sewer overflows) 
 
Not stormwater quality violations 
   (No Consent Decrees) 

 

Rainwater Harvesting 
 
 
 
 
 
 
Community driven 
Empowered with water security 
 
 
 
 

 
                Streets as conveyance 
 
 
 
Watershed health 
 
 
 
 
 

…Different drivers 
of GI/LID 



Promotoras 

Create Local 
Practitioners 

Waste into 
Resources 

Barn Raising Model 

Informed by those 
Impacted 

An  inclusive green economy 
strong enough to lift people 

out of poverty 
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“Heat stress, a recurrent health problem 
for urban residents, has been the 
leading weather-related cause of death 
in the United States since 1986. . . – and 
the highest rates  of RESIDENTS 
nationally are found in Arizona.  

Disproportionate Impact 
 Physical, social, and economic factors: 

•Older persons 
• The poor 
•Socially isolated, mobility restrictions 
• Health 

- Sharon Harlan, ASU 
- Az Dept of Health Services  
- U.S. Census Bureau American Community Survey (ACS) 
- Mapping Community Determinants of Heat Vulnerability , Reid et al 



Photo by John Sartin 



A. Community 
 

B. Municipal Staff / 
Institutions 

C. Communication 
D Political  



PAG’s Interactive Web-Map 
http://gismaps.pagnet.org/PAG-GIMap  

Slide  by PAG 

http://gismaps.pagnet.org/PAG-GIMap


• 1980 - 2012 
• Analyzed 70+ policies, projects, 

educational; efforts, etc.  
around Pima County 

• New: LID/GI Terminology 

Regional Green Stormwater Infrastructure Survey (Progress Report)

Sector Entity Type of Implementation Specific GI/LID Effort Date Year
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Details Contact Info

Gov. and Quasi-
Gov.

City of South Tucson Education
City of South Tucson Environmental 
Workplace Development and Job 
Training Program

December, 2011 
(onging)

2011 x x x x
7-week course of intense education to prepare participants for a position in the 
environmental workforce, including training in stormwater management, sustainability, 
and site assessment. Funded by an EPA Brownfields Job Training Grant

Derek Koller: (520) 551-7887, 
dkoller@allwynenvironmental.com or Joel Gastelum: 
JGastelum@southtucson.org

Gov. and Quasi-
Gov.

City of South Tucson Guideline
Growing Smarter Comprehensive Plan 
Update

2002 (?) 2002 x x
Includes objectives and strategies to convert vacant land into community gardens and 
encourage low-water-use tree planting

City of South Tucson Planning and Zoning 
(http://www.southtucson.org/government/department-and-
divisions/planning-and-zoning.html)

Gov. and Quasi-
Gov.

City of South Tucson Guideline
City of South Tucson Comprehensive 
Plan

1999 1999 x
Includes strategies to incorporate xeriscape landscaping into future conversion of right-
of-way into linear park

City of South Tucson Planning and Zoning 
(http://www.southtucson.org/government/department-and-
divisions/planning-and-zoning.html)

Gov. and Quasi-
Gov.

City of Tucson Guideline
Mayor Jonathan Rothschild's 180-day 
work plan

Dec-June, 2012 2012 x x x x
Gives priority to solar energy and water conservation, road design to minimize runoff 
and maximize recharge, and increasing low water use and native shade trees on city 
streets; goal to make Tucson an industry leader in solar power and water conservation

City of Tucson Mayor's Office 
(http://cms3.tucsonaz.gov/home/announcement/mayors-180-
day-status-report)

Gov. and Quasi-
Gov.

City of Tucson Guideline
Watercourse Preservation Resolution 
(#15269)

April, 1990 1990 x x x x x x

"The Mayor and Council find that protection and preservation of natural drainage 
systems should be the primary emphasis of City stormwater management efforts.  
Nonstructural solutions to flooding hazards shall be the preferred strategy over 
structural solutions."

City of Tucson Department of Transportation 
(http://cms3.tucsonaz.gov/transportation/watercourse-
preservation)

Gov. and Quasi-
Gov.

City of Tucson Guideline Landscape Advisory Committee created in 1990 1990 x x x
Advises Mayor and Council on the design, management, planning, and policy of Tucson's 
vegetation; includes a water conservation specialist on the 11-person committee

City of Tucson Planning and Development Services 
(http://cms3.tucsonaz.gov/planning/news/committees/lac/in
dex.html)

Gov. and Quasi-
Gov.

City of Tucson Education Urban Heat Island Workshops 2005 2005 x x x
Annual workshop to educate City staff on the urban heat island and ways to mitigate its 
effects

City of Tucson, Irene Ogata (Irene.Ogata@tucsonaz.gov)

Gov. and Quasi-
Gov.

City of Tucson Guideline (if approved)
City of Tucson General Plan update 
(Green Infrastructure Element)

Will be taken to voters 
in Nov. 2013

2013 x x x x x x
Contains a Green Infrastructure Element that provides a mixture of requirements and 
guidelines for more fully implementing GI/LID practices across the city

City of Tucson Housing and Community Development Dept. 
(http://cms3.tucsonaz.gov/plantucson), 
(http://cms3.tucsonaz.gov/sites/default/files/12minutes/gre
en_infrastructure_final_working_document_021012.pdf)

 e.g. curb cuts, 
shade trees 
 



 

Foundation - Water Resources Policies 
 •1984 Tucson Water Waste Ordinance ("water cops")  

•1991 Tucson Xeriscape Landscaping Ordinance 
•2009 State Blue Ribbon Panel 
•2014 Pima County Drought Plans 
 

 
Consider Drought Stage 2- 
 Tucson Irrigation Restrictions 



•2001 Marana Land Development Code -  
Protection of wildlife corridors 
 

•2001 Pima County Sonoran Desert Conservation Plan- 
Conservation Lands System 
 
•2006 Regional Transportation Authority- 
 Funding for Wildlife Linkages  
 

Foundational Policies  
- Large Scale GI Connectivity 
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PAG Regional Report on 
Green Stormwater Infrastructure 



2014 
 

Future Direction  



Joint Effort:  LID Working Group 
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Public: Pima 
County 

Professional/Trade 
Non-Profit 

Regional Flood Control District Office of Conservation 
& Sustainable Development Development Services Dept. 

Dept. of. Transportation Dept. of Transportation: 
Stormwater Division 

Environmental  
Research Lab 

Biosphere 2 

Facilities 

 Public: City of 
Tucson 

Public: 
Other 

Dept. of. Environmental Quality 
Water 
Research 
Resource 
Center 

Drachman  
Institute 

Slide  by RFCD with Re-Arrangement by PAG 

https://www.google.com/url?q=http://en.wikipedia.org/wiki/File:Oro_Valley_Seal.gif&sa=U&ei=dcxnU4TIKIKHogSr5ICYBw&ved=0CB0Q9QEwAA&usg=AFQjCNHuXM1gqRRVOZb9YjPq2wSbi8xy6g
https://www.google.com/url?q=http://mpaaz.org/town-of-marana&sa=U&ei=Ac1nU9DwGcb0oASTkICQCA&ved=0CB0Q9QEwAA&usg=AFQjCNGvxKbE5wZRbcx5veAnT-o3DIJD0A


Stormwater Quality Management 

Construction Seminars  
(Industry Guidance and Training) 

 
Stormwater Management Working Group 

(Staff level information sharing, Collaboration) 
 

Preparations for Federal EPA LID Requirements 
(Pro-Active, Top Down Support) 



Photos by PAG and WRRC 



Imagery by RFCD, Photo by PAG 
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Research 
Return on 
Investment 

Develop  
a Vision 

Research 
Effectiveness Educate/Train/ 

Coordinate Review  
Regulatory  
Mechanisms 

 

Slide by PAG and RFCD 



Arizona Breaks New Ground 
 
•1998, Val Little of Water 
Conservation Alliance of Southern 
Arizona (Water CASA) 
 

•Survey in southern AZ found 13% 
of residents used greywater, all 
illegally 
 

•Restrictive codes prevented 
teaching greywater safety 
 

•Systems that follow the guidelines 
are legal — without permits, fees, 
or inspections  
 





GI/LID Strategies 

LID Site Planning 

Structural GI Practices 

•Flood Control 
•Stormwater Management 
•Pollution Prevention 
•Energy Efficiency 
•Pedestrian Friendly 

•Natural Flow Paths Preserved 
•Impervious Area Minimized 
•Less Soil Compaction and 
Disturbance 

•Harvesting Rainwater and 
Stormwater 
•Conveyance Features that are 
Naturalized 

Images by RFCD,  Slide Assembled by PAG 



A. Community 
B. Municipal Staff 

C. Communication in the Social 
Process 

D. Political  



Slide created by RFCD and WMG 

Financial Benefits 
 

Increased Value-   Pavement longevity 
             Property and sales 

Increased Safety-  Traffic accidents 
             Heat injury / mortality 
             Flooding 
 

Reduced Costs-     Irrigation 
             Air pollution 
             Energy 
 



Tell me if the listed Low Impact Development 
practice has been implemented or installed 

at your home or business 
0% 20% 40% 60% 80% 100%

Landscaping w/native plants

Landscaped depressions that collect
stormwater

Connecting runoff from roof/paved
surface to basin/to water plants

Porous pavements or bricks

Natural areas protected from clearing
and grading

Water harvesting using rain barrels or
cisterns

Gravel-filled trench to collect storm
water

Other

Not sure/Don’t know 

2014
2013

FMR, 2014, Fig. 29 
26 

Photo by PAG,  Graph by PDEQ 

•Stormwater Quality – Outreach is Required 
•LID is a Best Management Practice (EPA/ADEQ) 
•Measured Action/ Awareness of Public 



Public Outreach – Social Process 



Public 
Outreach, 
Engagement 

Children 

•Stormwater Quality (Top Down) 
•Tie to Community Momentum 
•Preach a new Song to the Choir  



A. Community 
B. Municipal Staff 
C. Communication 
D. Political  



 
• The Reasonable and Prudent Alternative (RPA) 

requires communities to incorporate Low 
Impact Development (LID) techniques as an 
element of their stormwater management in 
the Special Flood Hazard Area (SFHA).  
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N Local Regulations  
• City of Tucson Commercial Rainwater 

Harvesting Ordinance (CHAMPIONS!) 
• TDOT Green Streets Policy (GRANTS!) 
 

Incentives 
• Tucson Water Rebates (CARROTS!) 
 

Plan Tucson 
• Staff Level Engagement 

Slide content by CoT, Assembled by PAG 



Political Leadership 
Regional Council Resolutions 
 

 
 
 
 
 
 
 
 
 
 

 
•2009 Rainwater Harvesting – stormwater as a resource 
•2012 Low Impact Development - flooding, natural corridors 
•2015 Green Infrastructure – economic, transportation, health 

 

Defines shared values  
Developer Input-  

 Incentives/ Credits  
Provides direction 

 



Image sources: PAG 

Economic Vitality – Winter 2015 
Green Infrastructure for Regional Vibrancy Resolution 
 

 
 

 
 

  

Communicates GI relationship to economic vitality 
• Increase home property values and commercial business success 
• Attract a professional workforce and new business 
• Build urban tourism and connect to ecotourism 
• Save water, energy, and reduce flooding concerns 

Mobility Safety 

Business Vibrancy 
Sonoran Viewscapes & Branding 

Reduced Irrigation 
 Heat Resilience Through Shading 

Pedestrian and Cyclist 
Buffers 



Resolution aids 
Recognition, 

 Awards, Grants 
 

…In turn, 
recognition 

speaks to leaders 



Funding 
. 
. 
 
 

Willingness to Pay Surveys 
Public Education - Value 
Feasibility Studies 
Collection 
 
General Fund/ Property Taxes 
Fee for Public Service 
 
Incentives 
Credits for Pervious 
 
Property Types 
Purpose 
 
Average quarterly $11 / household 
 
 
 
 
 
 



Community 
Driven  

(Bottom Up) 

Market/ 
Outreach 

(Top Down) 
 

Strategic 
Planning 
(Critical Mass, 
Loud Voices) 

 

Need 
Based 
(Problem 
Solving) 

 

Asset 
Based 

(Collaborative, 
Transparent, 
Empowered) 

 



Thank you! 
 
 

 
Mead Mier 
MMier@PAGregion.com 

Photo by John Sartin 
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