Thoughts on Green Infrastructure:
An Invitation to Growing Oases

by Brad Lancaster
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Have you ever experienced
a true living oasis?

What was It like for you?
What did it enable?

Did you have a role in it?







Rainwater
Harvestin;

Photo credit: Kevin Schraer







The Ancient Oasis

4,000 Years of Agriculture and Irrigation in Tucson

Hohokam farmers,
circa A.D. 1000
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Tucson’s fields, circa 1915 Jonathan Mabry
Tucson Historic Preservation Office
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What is Green Infrastructure?
Green infrastructure is living infrastructure.
Living systems of vegetation, soil life, and infiltrated stormwaters
are key to its function and effectiveness.
It strives to align design principles and ecological-systems
understanding. Thus it works with and demonstrates natural
processes within our built environment.

Why Green Infrastructure?

To improve and inform the design of living urban infrastructure so
It contributes to larger, interconnected living systems in a way that
enhances the health and wealth of communities, their
environments, and the larger shared watershed.




Dead drainageway to living infiltrationway

U of A Architecture and Landscape Architecture Building, Tucson, AZ
CALA landscape tour www.cala.arizona.edu




Mirage Oasis

— fertility extraction — fertility reinvestment
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» Food-bearing native trees
(Prosopis velutina) associated with
mulched street runoff-harvesting
earthworks did NOT uptake heavy
metals into edible plant tissue.

* 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 soll
mulched with organic material was
ten times greater than that of rock-
or gravel-mulched soil

GENERATE AND SHARE
REPUTABLE DATA
THAT CAN EVOLVE

PRACTICES AND POLICY

/‘,-7' —" [/ -~ \.,\
- \
= g Arthropods
Nematodes /  shredders \
Root-feeders ’_/

//’

// e | Arthropods gsirds

—~ \ Predators \

| /'// ~ \
/‘QQ Nematodes

Fun al-and

}/“ 'IV" ) N e / ‘ Fun i b:mct al-feeders

/y{.\\i‘ > ’,/ My(ho: rhi zal(ung N d
4 «;\\ \Plants / Sapr ophytc;vns p,i,"}°§,3 es
‘ ’] 1\ Shoots

'-\ / and roots. /

S

Organic Matter \ Q Protoxoa
Waste, residue and Amoebac, flagellates,

metabolites from plants, and ciliates
animals, and microbes. Bacteda

First trophic level: Sc(ond trophk level Third trophlc level: Fourth trophk level:  Fifth & higher
t 1POsI 0D | |

Animals

Mitchell Pavao-Zuckerman, PhD

Biosphere 2 & School of Natural Resources and
Environment

University of Arizona mzuckerman@arizona.edu

Ra
Har
s




INCREASE AWARENESS OF GREEN
INFRASTRUCTURE'S VALUE & POTENTIAL

Rainwater T
Harvesting

BASINS OF RELATIONS

A Citizen’s Guide to
Protecting and Restoring Our Watersheds

Roof-Reliant Landscaping
Rainwater Har th Cistern Systems in New co Second Natllre
. ADAPTING LA'S LANDSCAPE
FOR SUSTAINABLE LIVING

Green Infrastructure for

. e h SR 5 ; @Tmrm-nrm
Southwestern Neighborhoods

Greywater Reuse Rainwater Harvesting  Waterless Tollets
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FOSTER A MARKET / ECONOMIC VIABILITY AROUND THE
PRACTICE WITH INCENTIVES

e Legalize the practice
 Promote the practice

* Rebates
Rebates can create a financial carrot to encourage new practices.
Rebates with requirements and education can enhance the quality
of the rebated practice.

o Stormwater utility fees or Green Infrastructure Fund
Makes more clear the community costs and benefits of certain

practices.
If a property helps reduce, rather than increase, downstream
flooding, then the fee is less.




CHANGE PRACTICES, LAWS, AND POLICIES TO
INCENTIVIZE RATHER THAN DISINCENTIVIZE
BEST PRACTICES

Green Streets Policy in Tucson, AZ
Minimum %2 -inch rainfall to be harvested in roadway or adjoining right-of-way

Commercial landscape policy
At least 50% of commercial landscape irrigation needs must be met by harvested on-site rainwater

T WWW, Watershedl\/IG org



GENERATE SITE
ASSESSMENT
PROTOCOL
TO PLACE
BEST PRACTICE
IN BEST SITE

Soil percolation/infiltration
Local patterns of flooding
Slopes
Parkway width
Existing tree canopy
3 Volumes of street-side
Water LA Site Analysis A o WA Long : water flow
sty el LG : Climate vulnerability

= High: 1

Low: 0
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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




* PAG Green Infrastructure Prioritization Tool
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11.8. GEOLOGICAL SURVEY
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Western United States

delineated by their
watershed boundaries

as proposed by John
Wesley Powell
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SHOW THE FLOW
The Dunbar/Spring Neighborhood Washes & Their Watersheds*

*shaded red on map & in list
nB 4

Named Tucs
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Arizona Watersheds
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Legend
I: Watershed Boundary
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Residential Rain Garden & Street Harvesting
Benefit/Cost Ratio Initial Results

Benefit/Cost Ratio: $44 / $1 $29 / $1
Direct benefits only: ~ $3.1 / $1 $1.9/%1
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Green Streets
Benefit/Cost Ratio Initial Results

Model representation

Benefit/Cost Ratio:

Direct Value Only:




Parking Lots and In-Street Features:
Bustin’ Up Asphalt
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GATHER / CREATE RELIABLE SOURCES OF PLANTS &
GUIDANCE ON HOW TO IRRIGATE THEM WITH HARVESTED
ON-SITE WATER
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Non-native mirage i ative oasis

with Native Plants

Douglas W. Tallamy

Foreword by Rick Darke
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Watchable wildlife
activities generate $1.4
billion in economic activity
per year to Arizona

Native plants support
native wildlife,
because they
have coevolved

along with the region’s climate
(and its cyclical droughts and
floods)

Mojave Desert
Sonoran Desert
Chihuahuan Desert




CONTINUALLY EVOLVE IRRIGATION PRACTICES
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NSPIRE A CONTINUALLY EVOLVING CULTURE AND
PRACTICE OF STEWARDSHIP MAINTENANCE

Good maintenance

Bad “maintenance” Bad “maintenance
tree cut down all vegetation prunings reused on

Photo credit: Sky Jacobs

clear cut site as mulch

Photo credit: Sky Jacobs



SHOW THE FLOW



Phto credit: Francisco Zamora,
Sonoran Institute, Colorado River
Delta Legacy Program

BRING BACK
THE FLOW

Colorado River
reunited with the
Sea of Cortez for

the first time in 16
years on May 15,
2014
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Dale Turner / The Nature Conservancy Dale Turner / The Nature Conservancy



Where do you want to live
—In a mirage or a true oasis?

What will that choice enable in you,
your community, and our shared
watershed & world?

What will be your role in that
choice?




For a downloadable

Evolving Checklist of Strategies to Build
a Successful Green Infrastructure Program

- Including links to resources, research, standards, and
programs

see the webpage for the 2015 Border Green Infrastructure Forum

or the Drops in a Bucket blog at
www.HarvestingRainwater.com
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