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PAG Sustainable Environment
Linking key planning elements to build a resilient future
 ► Air Quality

 Greenhouse gas
 Solar energy

 ► Watershed Planning
 Water quality
 Water resources 

 ► Climate Resilience
 Green infrastructure

Provide local governments with objective, reliable information,
communicating a regional perspective on key water issues.
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Extreme Weather Vulnerability 
Stressors: precipitation and heat
Impacts: Urban and Natural Systems: wildfires, heat 
damaged infrastructure, runoff volumes, tire failures
► Higher temperatures, more days above 100°
► Unpredictable  precipitation



Edge Growth Planned Future Vision Future

New Land 
Developed 

315 sq miles

Population
Density

2,113 ppl/sq. 
mile

New Land 
Developed 

234 sq miles

Population
Density

2,360 ppl/sq. 
mile

New Land 
Developed 

98 sq miles

Population
Density

3,240 ppl/sq. 
mile

Population Planning



Public Engagement http://gismaps.pagnet.org/RTPSurvey/

http://gismaps.pagnet.org/RTPSurvey/
http://gismaps.pagnet.org/RTPSurvey/
http://gismaps.pagnet.org/RTPSurvey/
http://gismaps.pagnet.org/RTPSurvey/


Setting the stage for 
regional thinking about 
our watershed

Region-wide water data



PAG Web-based Interactive Maps - Water
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Water 
Accounting 
Areas
- In response to ADWR 
enhanced aquifer 
management discussions
- Sub-basin balance plus 
paper water
- ADWR is taking the next step  
- Data will be available for 
each accounting area



SGWAs were a key 
driver for PAG 
-Urban periphery
-Wells Not Receiving 
Coordinated Drought 
Messaging
-Localized conditions
-Water for the 
Environment



Water Level Change 2000-2010 
(ADWR) and WAAs



Depth to Water



Depth to hard rock and jurisdictions



WAAs and SGWAs 
and intermittent streams



Exempt and non-exempt wells



National Forest
Private water companies, grandfathered rights, irrigation districts, water 
utilities



GRD and SGWAs



Population density and shallow wells



CAP, Recharge, WWTPs, USFs and SGWAs



Average Water Level Change
2013 – 2014  XXX
2000 – 2014  XXX

Groundwater 
Pumped

Reclaimed Water
Used

CAP Used

Number of Exempt Wells
Number of Non-Exempt Wells

Volume of CAP Recharged
Volume of CAP Recovered

Map of WAA

Map Includes Dots for Wells:
Municipal, Agriculture, Mining and Exempt



Arid West Stormwater… our “Other” water
• Intermittent
• Often channelized
• Runs through streets 
• Picking up pollutants



Utilizing stormwater flows in the built environment 

► PAG resolution
► Web-based prioritization tool
► Regional collaboration

Green Infrastructure



Image sources: PAG

Economic Vitality – Winter 2015
Green Infrastructure for Regional Vibrancy Resolution

A PAG resolution recognizing the value of green infrastructure / 
Low Impact Development

Particularly emphasizes impacts 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
• Counteract heat and water resource concerns

Mobility Safety

Business Vibrancy
Sonoran Viewscapes & Branding

Reduced IrrigationHeat Resilience Through Shading
Pedestrian Buffers



Image sources PAG

Economic Vitality – Winter 2015
Green Infrastructure Business Case. . .

Answering the question:  Is green infrastructure cost effective?
Autocase: A locally calibrated design tool
Integrated into the Envision Rating System

• Assesses the Return on Investment 
over a project’s life cycle

• Considers arid region pay back

Financial Benefits

Increased Value- Pavement longevity
Property and sales

Increased Safety- Traffic accidents
Heat injury / mortality
Flooding

Reduced Costs- Irrigation
Air pollution
Energy





► Arid LID conference
Presentation and 
facilitated workshop to 
assess next steps

► PC guidance 
manual, 2015

► Case Studies
20  (commercial, 
streets, institutional)



 PAG began shallow 
groundwater studies in 
2000 to support the 
Sonoran Desert 
Conservation Plan

 Subsequent reports in 
2007, 2008, 2012



Shallow Groundwater Areas Identification

 Groundwater within 
50 feet of surface

 Commonly supports 
numerous private 
wells

 May, or may not, 
have surface water

 Important for Arizona 
species

 Rare and precious in 
the Sonoran Desert 

Identification based on…
 Well data review
 Field vegetation surveys
 Aerial imagery & topographic maps



32 
Shallow 
Ground-
water 
Areas



Exempt/Non Exempt Comparison

Generally, More 
Exempt Wells 
than Non-Exempt



Well Density



Drilling Trends – Exempt Wells

453 of the 486 new wells drilled Since 2000, were exempt



Drilling Trends – Non-exempt Wells

33 of the 486 new wells drilled Since 2000, were non- exempt



Cienega Creek Region



Cienega Creek Region

Low-moderate well density
Low-moderate drilling activity
Low water withdrawals
Stable, declining, inconclusive

Stable



Tortolita Mountains Region

 Very high well density
Moderate drilling activity
Moderate water withdrawals
 Declining water levels



Tortolita
Rincon 
Creek

Agua Verde, 
Cienega Creek 
(Lower)

14 additional areas with 
unknown or inconclusive 
information

Arivaca

Declining Shallow Groundwater Areas

Tanque
Verde 
Area?

?
?

?
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?

?
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Drought and Planning
• Consider local conditions vs CAP supply
• Private well pumping will likely increase with 
local drought and heat
• Consider restoration possibilities in shallow

aquifer (head water) areas
•



Questions?

Claire Zucker, czucker@pagnet.org
Mead Mier, mmier@pagnet.org
PAG Sustainable Environment
(520) 792-1093
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