Local Abundance:
Making the Most of What Is Already Here

by Brad Lancaster

www.HarvestingRainwater.com
www.DesertHarvesters.org



Jeddah, Saudi Arabia
2.5 Inches (63.5 mm)









Ancient runoff farm
Shivta, Negev Desert, Israel
4 inches (100 mm) annual rainfall










Net and pan
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Fig. 130. Plan of negarin
microcatchment plots; the
largest are 1000 m? and the
smallest 15.6 m*® in area.

Fig. 131. Plan and cross section of a negarin plot. The arrows indi-
cate the direction of runoff flow.



ICARDA research farm
Aleppo, Syria
12 inches (300 mm)
annual rainfall

dryfarmed olives
(in boomerang berms)
| and saltbush
(in net and pan berm system)




ICARDA research farm
Aleppo, Syria
12 inches (300 mm)
annual rainfall

contour catchments and contour
- plantings of chick peas and wheat
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Main features:
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Distance is energy

The largest consumer of electricity
and single source producer of carbon
(via the power plants)

In Arizona is the pumping of water

The Central Arizona Canal is over 300 miles
long, and pumps water up over 3,000 feet




Path to Scarcity

30 to 70% of household’s drinking water
used to irrigate landscape

Path to Abundance

« Rainwater is primary irrigation source

» Greywater and AC condensate are secondary
irrigation sources

 Drinking water is only a supplementary
irrigation source






Harvest and utilize on-site water

(rainwater, stormwater, greywater,
condensate, etc)
as close as possible to where it falls » .-

s

e

within the oasis zone
- within 30’ (9 m) of catchment
surface




Summer Solstice
32° N Latitude

Late Afternoon

Winter Solstice

32° N Latitude Early Morning

Such passive/free heating, lighting, and cooling strategies can reduce
over 50% of household power consumption and the water that would otherwise be
consumed to generate that power




Schematic plan view of
catchment-area to canopy-area ratios

—

Sierra Vista AZ, 3:1 ratio of
catchment area to tree canopy
area

Yuma AZ, 10:1 ratio of catchment
area to tree canopy area

Catchment area includes roofs; paved sidewalks, parking lots, patios

& driveways; plus the land under the canopy area
Credit: Ann Audrey



Schematic side view of
catchment-area to canopy-area ratio

Ve

Sierra Vista AZ, 3:1 ratio of
catchment-area to tree canopy-

area Yuma, AZ, 10:1 ratio of
catchment-area to tree canopy-
alrea

Catchment area includes roofs; paved sidewalks, parking lots,

patios & driveways; plus the land under the canopy area

Credit: Ann Audrey



Path to Scarcity Path to Abundance
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 Turns resources into wastes » Turns “wastes” into resources
* Relies on the costly and imported * Relies on the free and local
« Consumes more than it produces * Produces more than it consumes

e Disintegrated Drains * Integrated Harvests



Castellana Grotte,
Puglia, Italy
25 inches (635 mm)
annual rainfall

street runoff R et
harvesting










Bustaan Qaraaqa, Palestine
28 inches (700 mm) annual rainfall

Street runoff to cistern/pool







Pedestrian
platform
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In Tucson, AZ (receiving 11 inches [280 mm] of annual rainfall)
One mile of an average residential street drains over
ONE MILLION GALLONS of rainfall per year.
That’s enough water to sustainably irrigate 400 native food trees per mile,
or one tree every 25 feet on both sides of the street - irrigated by the street.



Traditional Native American -"*
water harvesting -~ t E
— floodplain farming |
and floodwater farming

lllustrations by Roxanne Swentzell
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2004 - 2005 curb cuts and

street rq[)off__ha_[vegt,in began




Curb core hole
4-inch (100-mm)
diameter
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Prunings from tree used as
mulch to fertilize tree and
increase soil moisture

12 to 14% of cities’ solid
waste stream is mulch

Brush and Bulky transformed
into Chipped and Mulchy



Rain gardens as living
filters/harvesters

* 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 soll
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 soill

Mitchell Pavao-Zuckerman, PhD

Organic Matter
Waste, residue and

metabolites from plants,

animals, and microbes.

First trophic level:
Fhotosynthesizers

Biosphere 2 & School of Natural Resources and Environment

University of Arizona mzuckerman@arizona.edu

The Soil Food Web
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Pathogens, Parasites
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Third trophic level:
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Scarcity — heat island Abundance cool island
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Dunbar/Spring neighborhood surface area is:

43% impervious cover (rooftops and pavement) + 17.8% bare earth = 60.8% of the neighborhood
Currently just 12% is under tree canopy 2011 data from PAG & RFCD




Green Streets Policy in Tucson, AZ

Minimum %z -inch rainfall to be harvested in roadway or adjoining right-of-way

|50 EoW,
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Green Streets

Portland, Oregon

36 inches (914 mm)
annual rainfall
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City is divided up into subwatersheds, and those of highest need are identified. Combined Sewer
Overflows are the typical problem




2000 Pre-Design

Recommondation

Fiegional ater Quality

Facil

1 inch equals 1200 feet
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Legend

I:I Taggart D Boundary

New Combined Sewer Pipes

- New Stormwater Sewer Pipes

. Pipes in Poor Condition

: Other Pipes

Conventional drainage design cost $144 million




2006 Recommended
Plan
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Legend

I:I Taggart D Boundary

- Parking Lots with Sustainable Stormwater Controls
- Roofs with Sustainable Stormwater Controls

Streets with Sustainable Stormwater Controls

New Combined Sewer Pipes

. Pipes in Poor Condition

N 1inch equals 1200 feet

“+u ; . : Wf. > Other Pipes

g 0 1200 2400

Plan with sustainable stormwater strategies cost $86 million.

$58 million savings due to the reduction of needed pipe replacement
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eighborhood intersection repair, 2006

Reduce Paving and Make It Permeable
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The neighborhood now annually harvests over

£ 660,000 gallons (2 acre feet) 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

"“I‘ "

After chicane >



Lost
Sonoran Sucker fish
and water-harvesting
Horned Lizard sculpture

by Joseph Lupiani
in a water-harvesting
traffic-calming chicane



Lost
Sonoran Sucker fish
and water-harvesting
Horned Lizard sculpture

by Joseph Lupiani

In a water-harvesting
traffic-calming chicane
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What Is the story of your place?

What Is your role In that story?



Rainwater
Harvegsting

for Dryl m|
and BAVOR:

Foreword by Andy Lipkis

www.HarvestingRainwater.com






Road bosque guild
a catchment- / hardscape-vegetation relationship
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Harvest and utilize water (rainwater, stormwater, greywater, condensate, etc)

as close as possible to where it falls

within the oasis zone - within 30’ (9 m) of catchment surface



Tucson, Arizona
and the Santa Cruz river

1904




< 1996
Planting

2006 >
- Harvesting
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U of A College of Architecture
and Landscape Architecture
(CALA) Building, Tucson, AZ



http://www.cala.arizona.edu
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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
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http://www.cala.arizona.edu




My neighborhood
street receives
over 1 million gallons
of rainfall
per mile per year

That is enough rain
to passively
irrigate 400 native
food-producing
trees per mile

spaced every 25 feet
Pedestrian - on both sides of
platform the street

» A 10-foot wide paved street will drain 27,800 gallons of rainfall per mile

» A 20-foot wide paved street will drain 55,700 gallons of rainfall per mile

A 30-foot wide paved street will drain 83,500 gallons of rainfall per mile
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