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Tucson, Arizona, U.S.A  

and the Santa Cruz river 

2007 



Floods that occurred every 100 years 

begin to occur every 10 years - 
after development paves the watershed and increases the rate  

and volume of stormwater running off site 



Distance is energy 
 

We ignore, deplete, or pollute our 

local waters  

— then import ever more distant 

water 
 

The largest consumer of electricity  

(and single source producer of carbon)  

in Arizona is the pumping of water 



The average annual rainfall in Tucson is 280 mm (11 inches)  

 

Yet more rain falls on the surface area of Tucson  

in a year of average rainfall, 

 than the annual consumption of Tucson’s water-utility water  

 

 

In Ciudad Juárez the numbers are:  
 

 



  

Harvest and utilize on-site water  

(rainwater, stormwater, greywater, 

condensate, etc)  

as close as possible to where it falls 

 

within the oasis zone 

 - within 9 meters (30 feet)  

of catchment surface 



Plant the free rain, and other on-site “waste” 

waters, to grow living infrastructure  
Make the rain the primary irrigation source of all our plantings, 

while greywater (on private property) is the secondary irrigation source. 
 

(U.S. single-family households that do not harvest free “waste” waters  

currently use 30 to 70% of their drinking water for irrigation of plants.) 

 

 



Path to Scarcity Path to Abundance 

• Turns resources into wastes 

 

• Relies on the costly and imported 

 

• Consumes more than it produces 

 

• Disintegrated Drains 

• Turns “wastes” into resources 

 

• Relies on the free and local 

 

• Produces more than it consumes 

 

• Integrated Harvests 



On 0.05-ha (1/8th-acre) lot and surrounding 6-m (20-ft) wide public right-of-way 

we harvest 378,000 liters (100,000 gallons) of rainwater in an average year of 

280 mm (11 inches) of rain 
 – mostly in soil and vegetation (we have 19,000-liter [5,000-gallon] capacity in tanks) 

  

95% of irrigation needs are met with rainwater, street runoff, and greywater 

BEFORE 

AFTER 



 ^ 1994 
 
 
2006 

      > 
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Lesson learned 1: Start at top of watershed – the water source 

 



In Tucson, AZ (receiving 280mm [11 inches] of annual rainfall) 

One kilometer of an average residential street drains over  

3 MILLION LITERS of rainfall per year. 

That’s enough water to sustainably irrigate 225 native food trees per kilometer, 

     or one tree every 7.5 meters on both sides of the street - irrigated by the street. 

Lesson learned 2: Increase harvestable rain multifold 

 with runoff from adjoining hardscape surfaces 





Cutting street curb 



Curb cuts legalized in 2007 
$50 permit 



Curb core hole  

 100-mm (4-inch) diameter 
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By diverting water from the east side of the street to our (west) 

side we increased the size of the watershed contributing to 

our five street-side basins, and two in-street basins, 6 times.  
 

Thus during a single 38-mm (1.5-inch) storm, we harvested 

75,000 liters (20,000 gal) in our seven right-of-way basins. 
 

That is the amount of water our normal street catchment area 

(without diversion) would capture in a 1,000-year storm event. 
19 



 

20 

 

Lesson learned 3: 

Earthworks have far more capacity than tanks due to the 

continual infiltration of the water into the soil. 

And this capacity increases with time as life in the soil 

increases 
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Lesson learned 4: “Backwater” or “eddy” street runoff-harvesting 

basins are the most stable and self-maintaining 



23 



Lesson learned 5: 

Have 50-mm (2-inch) drop at inlet point to speed up water flow 

and prevent a detritus dam from forming 

Good Bad 



Lesson learned 6: 

Three key elevation relationships 

Elevation 1: Top of mulch within basin is lower than elevation of inlet. 

Elevation 2: Inlet/overflow is the lowest point of the earthwork’s perimeter 

Elevation 3: Property-side path is 50 mm (2 inches) higher than curb to 

ensure water never flows into property.  



Lesson learned 7: 

Living soil systems  

are the most productive 

and beneficial 



Mitchell Pavao-Zuckerman, PhD 

Biosphere 2 & School of Natural Resources and 

Environment 

University of Arizona mzuckerman@arizona.edu 

• Trees associated with mulched 

water-harvesting earthworks are 

able to grow 33% larger than those 

without. 

 

This more than doubles the trees’ 

potential sequestration of 

atmospheric carbon, passive 

cooling, and food production  

 

• The presence of more organic 

matter in the soil enables the soil 

itself to sequester additional carbon 

 

• The natural pollutant-

filtering/bioremediation ability of the 

soil mulched with organic material 

was ten times greater than that of 

rock- or gravel-mulched soil 



Chipped and Mulchy 



Lesson learned 8: Vertical mulching can increase capacity, and 

reuse of “waste,” without increasing potential of standing water 

 



Lesson learned 9: 

Design public space to maximize the health and wealth of all 



 

 

The neighborhood now annually harvests over  

2.5 million liters (660,000 gallons) of stormwater 

in the public right-of-way within 10 water-harvesting 

traffic circles, 33 chicanes, and 85 street-side 

basins fed by 50 curb cuts and 35 cores 
 

But we could, and need to, increase that harvest  

by at least 30 times  

Before chicane ^ 

After chicane > 



Scarcity – heat island     Abundance – cool island 
5.5 ˚C (10˚F) increase of summer temperatures  5.5 ˚C (10˚F) decrease of summer temperatures 

 



Scarcity – heat island     Abundance – cool island 
5.5 ˚C (10˚F) increase of summer temperatures  5.5 ˚C (10˚F) decrease of summer temperatures 
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DesertHarvesters.org 



Lost Sonoran Sucker Fish and 

water-harvesting Horned Lizard 

sculpture by Joseph Lupiani 

in a water-harvesting  

traffic-calming chicane 



www.HarvestingRainwater.com 



City of Portland, Oregon Sustainable Stormwater Overlays 

courtesy of Dave Elkin 

City is divided up into subwatersheds, and those of highest need are identified. Combined Sewer 
Overflows are the typical problem 



Conventional drainage design cost $144 million 



Plan with sustainable stormwater strategies cost $86 million. 

$58 million savings due to the reduction of needed pipe replacement 



Public rights-of-way 

 must not be limited to 

private utility  

rights-of-way 



 

See  

“One-Page 

 Place Assessment”  

page at 

HarvestingRainwater.com 

for free download and 

how-to guide 
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Dead drainageway to living infiltrationway 
 

U of A Architecture and Landscape Architecture Building, Tucson, AZ 

CALA landscape tour www.cala.arizona.edu 

http://www.cala.arizona.edu


Green Streets Policy in Tucson, AZ 
Minimum ½ -inch (12.7-mm) rainfall to be harvested in roadway or adjoining right-of-way 

http://www.mayorrothschild.com/2013/05/29/tucson-to-capture-stormwater-for-irrigation-of-roadway-vegetation/ 

 

www.Watershedmg.org 
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Gila Monster bench by Hiro Tashima  

next to neighborhood book nook 



Watershed maps are natural community maps 

 
 

West University Boulevard to around 11th Ave is the ridgeline boundary between the two watersheds within our neighborhood.  
 

These watersheds reach beyond our neighborhood (outlined above in yellow), inviting us to do the same. 
 

A watershed is “ that area of land, a bounded hydrological system, within which all living things are inextricably linked by their common water 

course and where, as humans settled, simple logic demanded that they become part of a community." 

—John Wesley Powell 
 

To learn how to turn these watersheds into more-regenerative water catchments, visit HarvestingRainwater.com 
 

To download this and other Tucson community watershed maps, visit WatershedMG.org 

 

 

The Dunbar/Spring Neighborhood Washes & Their Watersheds*  
 
 *shaded red on map & in list 



Economic Engine: 
neighborhood harvesters 

can make $25 per hour 

harvesting, milling, and 

then selling mesquite pods 

grown in their own 

neighborhoods 
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Dunbar/Spring neighborhood intersection repair, 2006 


