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Context:

Water in arid urban environment

D Context:
Urban landscapes at risk

Methodology:

Layering sustainable management

D Proposal:
Watershed transit oriented district

O
[Layering sustainable WATER management]©

for landscapes within [rapidly densifying TODs]
© ©
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ARIZONA'S POPULATION, WATER USE AND GROSS DOMESTIC INCOME FROM 1957-2010

ArizoNA's WATER USE IS VIRTUALLY THE SAME TODAY as it was more THAN A HALF-
CENTURY AGO, bue To STRONG PLANNING, POLICY, CONSERVATION, AND INVESTMENT.
THE 1980 GROUNDWATER MANAGEMENT ACT was A CRITICAL TURNING POINT.
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Arizona Municipal Water Users Association (AMWUA)



L.
.,

"Water is critical, but once it is provided - as it has to be or Phoenix could not exsist

- but once it is provided it does not bring and answer to what this city should become.

It IS a precondition to an answer. The politics of water, as all of you know,

are essential, but they are not, in themselves, an answer.

It only buys you entry into the next level of questions.” -pau coidberger

Desert Cities: Water Politics and Design Dinner Lecture, February 19,1999
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Colorado River Basin Water Spply and Demand Study

U.S. Department of the Interior, Bureau of Reclamation

Historical Supply and Use

Projected Future Supply and Demand

Projected Water Demand
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J  Promotes Foot Traffic
=
¢y Increases Property Prices
-
E Improves Community Cohesion 8 Reduces Energy Use
E Increases Recreational Opportunity I:I.J. e R S T e R T NN~
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@ Improves Aesthetics ; ; s
i &
Reinforces Sense of Place 3 e
" Provides shade and cooling i
.E Reduces Urban Heat Island
Improves Water Quality - =
) Improves Mental Wellbeing
Reduces Flooding -

Promotes Wildlife Habitat/Diversity

Reduces Noise Pollution

Ecologic

Reduces Air Pollution

Reduces Atmospheric CO?

Ecosystem services of urban trees compiled from
(The Yalue of Green Infrastrcture, Center for Neighborhood Technology, 2010)
and (City of Melhourne, Urban Forest Strategy. 2012)



If we manage layered systems of water supply
within arid urban environment, can we meet demand?




CAPTURE surface runoff

Capture: The directional collection of rainfall

into defined permeable regions for infiltration

Direct or contain surface runoff (often referred to as stormwater)
in order to infiltrate rainfall into permeable land cover.

Many techniques capture and infiltrate stormwater.
Green Infrastructure is often used to describe a network of
decentralized stormwater management practices.
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SW 12th Avenue Green Street Project

Portland, Oregon
Kevin Robert Perry, ASLA

Determinate Variables:

rain event data

area in sq ft of infiltration
permeability

types of runoff surfaces
% coefficient
contaminates

capactity

maintanence of system

landscape capacity



Underwood Family Sonoran
Landscape Laboratory

Tucson, Arizona

TenEyck Landscape Architects Inc.

Determinate Variables:

rain event data
area in sq ft of catchment
type of surface
% coefficient
contaminates
storage capactity
maintanence of system
integration with irrigation




REUSE adjacent greywaters

Reuse: recirculating previously used water within the site

Greywaters: waste waters of previous use with varying degrees of
contamination excludes waste water contaminated by
human waste (blackwater)

Greywater systems are varied and complex.
context specific Gre?/watter
wasie water
numerous sources oreviouslyiused
increased investment
clearly defined goals

Surge Tank !‘ ‘< Collection

slows system to process Plumbing

__________________________________ \] Distribution

Pump i Plumbing

\/ Landscape

Irrigation
Passive gravity distribution
or pumped into irrigation delivery

£ 2" cﬁ 3

Underwood Family Sonoran
Landscape Laboratory

Tucson, Arizona

TenEyck Landscape Architects Inc.

Determinate Variables:

source gallons collected
Source specifics
contaminants
plumbing efficiency
filter capability
system
components
placement
integration with irrigation



How much water does a tree use?

“Wrong Question”

- Chris A. Martin, School of Letters and Sciences, Arizona State University



Rainfall......Temperature....... Atmosphere.....
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How much water meets irrigation demand to ensure continued
ecoservice benefits of landscapes in arid urban environments?




TABLE C: GALLONS OF WATER REQUIRED TO WET ROOT ZONE
Plant Conopy Diomeler in Feel

NOTE: The omount of water needed wil vary dependng on soi type and sol condifions. See ustufion on poge 13.
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Irrigation
Determinate Variables:

placement / siting
microclimatic conditions
species plant factor
planting density
aspect/exposure
climatic conditions
local ET values
system/technology ability
water frequency / source




Determinate Variables:

rain event data
area in sq ft of catchment
type of surface
% coefficient
contaminates
storage capactity
maintanence of system
integration with irrigation

HARVEST

‘H yield %supply

Determinate Variables:

gallons collected from source
Source specifics

contaminants

plumbing efficiency
filter capability
system components, placement
integration with irrigation
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SUPPLY DEMAND

Water Management Yields Water input to
Stormwater capture sustain ecosystem
Greywater reuse services of landscape
Rainwater Harvest Trees, vegetation

PRy P ———

Water U'ncertainty

P R P

CHANGING THRESHOLD: Excess Water Supply CHANGING THRESHOLD: Water Shortage
Discharge Excess € — — — — — — > Absorb Excess Increase water yield¢ — = = = — — > Decreag\e water demand

’ Y # N 5 s # :”
. N . 4 L N e Al
Stormwater or Sewage System Landscape or Aquifer Potable Water or new source Plant removal or alternate selection



GILBERT ROAD o

VALLEY i
valleymetro.org/gilbertroad LIGHT RAIL EXTENSION METRO

REPOAT CARD

NOVEMBER 2014

PROJECT DESCRIPTION

The 1.8-mile Gilbert Rd. project will extend light rail beyond the Central Mesa extension on
Main St. to Gilbert Rd. in Mesa by 2018. It consists of two stations and a park-and-ride on
the west side of Gilbert Rd. At Gilbert Rd., there are significant transit connections and the
ability to draw more riders from the East Valley.

BENEFITS

The Gilbert Rd. extension will serve the growing transit demand in the East Valley. It will
attract new riders and increase development opportunities in central Mesa.

UPDATE
BUDGET
* The design elements of preliminary engineering are complete
* Estimates of project construction costs have been reviewed and comments were
resolved o . Reoject $11100000  $2187.194
* Gurrently defining how the funding will be applied Deselopment
* Project agreements are being refined to include project specific information as it Final Design $20.400,000 $0
becomes available
Construction $130,200,000 S0
TOTAL ﬂm._mo.nm $2,187,194
*Does not include financing cost.
**Estimated as of November 30, 2014.
ROUTE MAP

GILBERT ROAD LIGHT RAIL EXTENSION

LEGEND
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Previously built light rail extensions OB e
have proven to spur redevelopment,
increase density, and promote a 2007 22000 0 BT DR TR B Wi 20T v
more sustainable lifestyle ®- 0066 0 __0..6_60 _6__

Project
Completion



Gilbert rd / Main st Light Rail Transit Oriented District
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Non residential parcels

aggen—=1r-

Gilbert Drive



Grading and ranking of parcels likely to be redeveloped
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Gilbert Drive

- Auto lots and mobile parks -Good condition ||||||||l Built before 1981

-Fair condition =— Out of state ownership

- Poor condition



Major and minor ridges contain and direct flows
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Surface flows within watershed, Commerical properties drain in isolation
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Transit Oriented District defined by walkable shed within urban watershed
Watershed Transit Oriented District (WsTOD)
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Watershed Transit Oriented District (WsTOD)



PARK and RIDE : |
Development Opportunity
Existing: -
1.4 acres buildings f

_ 6.84 acres impervious .'

.5 acres permeable

' 8.47 acres total |
! Potential Supply: |
| 1.79 acres rooftop capture |
| from upper watershed : \
| 2 acres rooftop capture :

'. from new development : N
! Potential Demand: _
(20) 25 trees |
: (300) 3' swales |

T : (5) shade trees [[ .

ol ., Lot gl T o — : Day Care Campus .
% 3 : Development Opportunity !

' j Existing: |

-1 acres building

.25 acres impervious |
1.14 acres permeanble |
1.49 acres total |

Illlllllllllllllllll Potential Supply:
|

9.6 acres from upperwatershed
1000 sq ft rooftop capture
| from new development
Potential Demand: |
S [ i Ee T 1000 sq ft lawn |

| Affordable Housing (8) 25' canopy trees |
200’ 4 ft wide native swale |'

Development Opportunity
Existing:

| .134 acres buildings |

4.27 acres impervious

1.38 acres permeable

5.78 acres total

Potential Supply:
1.79 acres rooftop capture
from upper watershed

2 acres rooftop capture
from new development
Potential Demand
‘ (10) trees in double allee :
(10) 25'trees ——  —

R Fi=y

T




Potential Development:
Day Care Campus

Existing Condition:

.1 acres building

.25 acres impervious
1.14 acres permeable
1.49 acres total

Typical residential housing View A. northward towards Main St

Potential Supply:
capture:

1.3 acres on site View B. into parcel from north
capture and harvest: !
9.6 acres from upper watershed
reuse:

bathroom sinks, laundry (40 person)

Potential Demand:

400 ‘ street trees

(14) Swan Hill Olive trees

= 105, 280 gallons per year at peak

500 sq ft lawn
= 11,000 gallons per year- bermuda

2000 sq ft filtration swales
= 26,000 gallons per year - native




Potential Development:
Affordable Housing

IIIIIIIIIIIIIIIIIII.LMBL!] I_

Existing Condition:
134 acres building
4.27 acres impervious
1.38 acres permeable
5.78 acres total

Potential Supply:

harvest:

25,600 sq ft rooftop

capture:

2 acres sustainable surfaces

. Potential Demand:

o 800’ street trees

Ih,: (27) Palo Brea trees

; = 114,210 gallons per year at peak

8 specimen courtyard trees (Ash)
-l = 64, 864 gallons per year

View B. westward into neighborhood A North




Potential Supply:

harvest:

16,500 sq ft large retail rooftop (1)
72,000 sq ft garage rooftop (2)
20,000 sq ft retail rooftop (3)
capture:

37,800 sq ft roof runoff (4)

36,000 sq ft parking runoff
30,000 sq ft parking runoff

Potential Demand:

(4) high water use trees (ash)

= 40,892 gallons per year

(20) medium water use (salicinia)
= 102,220 gallons per year

(10) medium water use (swan hill)
= 51,110 gallons per year

(15) large queens wreath vine

= 26,100 gallons per year

(20) low water use (blue palo verde)
= 56,400 gallons per year

3350 sq ft filtration swale

= 23,450 gallons per year

= 300,172 gallons per year
@ $6.43 per 1000 gallons

3 $1 930 per year !
In water&cost.,. B

Potential Development: :
Park and Ride Transit Center Fa ~ westward on Main street



GOAL: Manage and balance numerous water systems:
engage dialogue about water ethic in arid urban environments

Efficient Collection/
Delivery of Water

Showcase Water Reveal Conveyance
Components



GOAL: Promote and ensure ecosystem services:
anticipating water scarce future with resilient systems

Accommodate Plants Diverse Plant Palette

Walkable Human Relate Site Development
Habitat to Ecosystem Services
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4 story garage
72,000 sq ft




SRR RISl 378005
> 4 - et | commercial warehouse
T 2

il

{ 4 story garage
72,000 sq ft




Balance systems to

CAPTURE surface runoff
HARVEST rainfall
REUSE adjacent greywaters

[Layering sustainable WAITE

R management}

for landscapes within [rapidly densifying TODs]

Places which

experience population growth soon
promote sustainable lifestyle
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