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Climate Change
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A Few Considerations
Water Supply Sustainability Index (2050) With Climate Change Impacts

U.S. Population Change, 2000-2050, by county
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Climate Change

and Green Infrastructure

Mountains

Tucson
» Colorado River

Renewable Water Supplies
» Surface Water (Colorado)
» Reclaimed Water
» “Other” Water Supplies

» Avra Valley
» Central Well Fields

Original Buckets of water Graphics:Fernando Molina, Tucson Water;

modified for this presentation




Climate Change

and Green Infrastructure

Mountains

Tucson
» Colorado River
» Surface Water

Renewable Water Supplies » Groundwater

> Surface Water (Colorado) »~ Recharge
- » Reclaimed Water
§ > “Other” Water Supplies
Tucson
» Avra Valley

Roadways &
Storm Drain

» Central Well Fields
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A Primer

of Green Infrastructure
Story of 2 Stormwater Systems

Combined Sewer Separate Sewer

—— T —
Wet Weather Wet Weather

'Fh”‘\

rinfo.org/CSOLTCPU/Home/images/Sewers%20in%20Wet%20Weather.png

._‘1 ‘
"l.""q 'l.""q !_J..l..""

) - '-.-' -
P S S

. 3! F
k] ~ o] _:'\. T . b h

Shfrrrr} '-l'l."ﬂ tar .

) "I-_ "r'-"'i ...___

SRWAge and siomo
__'\ - -‘ : ~ -fl,]‘ﬂ']"l".l'l'att'ir DEIFTI - ]'HI""H:-II;H
L = g

- '-':Hf"i T;r—.-:l.*i.ll"' -"‘i-Pl'Aﬁ ’ %

F"..Fl. ".*L .
o 1\4'.-1‘!-: Treatmsot - J"q
'flf-a"i‘.:_‘- S b ""- ___1.1 R e L= -:-_- 3 g, Ny, b ""“-t

e: http://www.phillyrive

Sourc



A Primer

of Green Infrastructure ( v“"&

Story of 2 Stormwater Systems : Drivers g EPA
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A Primer
of Green Infrastructure

A Few Elements

URBAN GREEN
INFRASTRUCTURE

L

Source: Upstream Matters, lllinois
: Wil Af Ty iis : Watershed Conservation,
~Green Roofs k) " A Permeabla Pavers Dec. 2013




A Primer

of Green Infrastructure
Shift of Single Approach to Multi-disciplinary Approach

DIAGRM OF STORM PRAIN SYSTEM

rmwater-coalition

ty.gov/des-stol

ce: http://www2.monroecoun
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A Primer

of Green Infrastructure

Green Stormwater Infrastructure Installations

n-infrastructure/

sting.html

ce: http://greenworkspc.com/stormwater/zidell-gree

e: http://www.sonora

river/315-water-harve
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Professional installations Community-based installations
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(R)Evolution

of Green Infrastructure ( 9“"&

Regulatory Tools

« Ordinances/Codes = Mandatory

o Commercial Water Harvesting
Ordinance (Code)

* Policy = General Guidance; but
has weight internally

e Standard curb cut details

» Green Streets Active Practice
Guidelines (APG)




(R)Evolution

of Green Infrastructure

Beginning:
* Applying Gl practices
e Sporadic application

& 2005: median captures onsite rainwater
B et L e
1998: median captures onsite rainwater



(R)Evolution

of Green Infrastructure

Late 1990’s, early 2000’s:

Transportation landscape architect
attempting to develop curb cut standards
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(R)Evolution
of Green Infrastcture

i —— = City Manger’s Office
i.:_ Special Projects: Scott Ave
- Completed 2009

Parks & Recreation:
Camino de Campestre
Completed 2010



(R)Evolution
of Green Infrastructure

INFRASTURE BUILDING COMMUNITY
then |
COMMUNITY IMPROVES INFRASTRUCTURE ™

u,a-g_:-ﬁ' e et s
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Downtown Links Houghton Road



Analyzing Economic Benefits

of Green Infrastructure

Gray Infrastructure:

Escalating needs

e Deferred Maintenance
* Growing communiti
e Climate Chan




Analyzing Economic Benefits

of Green Infrastructure

What We Want to Know

Green Infrastructure:

=i} 0 decre Mitial
e Where does it fit in Stormwater .

Management
e How does it perform
* Is it cost-effective

o (R e



Analyzing Economic Benefits

of Green Infrastructure

Analysis: the Bean Counter

Analysis: Benefits of the Bean



Analyzing Economic Benefits

of Green Infrastructure

Tucson Story

Does Gl Pay For Itself > A Bit Complicated
Analysis: why do an analysis Metrics: Universal standards/site specific
* Evaluate alternatives * Expense / benefit seeking

* Does cost exceed benefits .
(Expense + Revenue)
M Demonstrate range of benefit

(Public : Triple Bottom Line | more than cash flow)

Tool: methodology
e Consultant
* Stormwater software

Net present value (NPV) of program
Net present value to owners

* Net present value to stakeholders

Avoided costs

Monetized social & environmental
benefits

Life-cycle costs



Analyzing Economic Benefits

of Green Infrastructure Triple Bottom Line

Green Infrastucture Benefit : Triple Bottom Line




Economic Benefits

of Green Infrastructure Tucson Story (

Green Infrastucture Benefit : Triple Bottom Line

Social : People
* Reduced flooding
* Greenways

* Human health

Environmental : Planet
g * Water quality

* Air quality

i e * Urban heat stress reduction

Economic : Profit
* Increase property value
* Water Security

* Green jobs




Economic Benefits

of Green Infrastructure
Brooklyn Creek Basin
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Analyzing Economic Benefits

of Green Infrastructure Triple Bottom Line

The Business Case Evaluations for Tucson Projects

Analysis: Demonstrate range of net benefits
Tool: AutoCASE® | Business Case Evaluator

Metrics: Monetizing values, life-cycle
) 5 Y . TOP 5 MOST COSTLY FLOOD EVENTS
calibrated to local weather, regional
. Cost {millions 5) City Date
economy, demographics
1 530 Denver June, 1965
2 400+  Flagstaff January, 1993
Tucson Projects 3 400 Phoenix January, 1993
Road: Silverbell Road £ 300+ Boulder County September, 2013
300 El Pa August, 2006
Garden: Blue Moon 8 e gust
Total $1.93 BILLION

Source: CLIMAS Flood Fact Sheet



Analyzing Economic Benefits

of Green Infrastructure Triple Bottom Line( |

Silverbell Re-Design

Gl Feature Added:

Bioretention

Water Harvesting basins
Trees

Traffic Calming

Analysis: Evaluate Triple Bottom Line
Tool: AutoCASE®




Analyzing Economic Benefits

of Green Infrastructure Triple Bottom Line/ |
Silverbell Who (stakeholder) Benefits
COmmunity: Dlrectﬂnanual\falue

r

* Reduced traffic mortality

* Social cost of water; security
Economic

* Reduced accidents

* Reduced social cost of water
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* Rec THE COMMUNITY BENEFITS GREATER THAN

BENEFITS TO THE INDIVIDUAL DRIVER



Analyzing Economic Benefits

of Green Infrastructure Triple Bottom Line( |

Blue Moon Community Gardens

Gl Feature Added:
= Cistern
= Water harvesting basins

Analysis: Demonstrate range of net benefits
Tool: Business Case Evaluator



Economic Benefits

of Green Infrastructure
Blue Moon Community Gardens

Background:
= HUD project
= Elderly / Low / Fixed income

Before : 2011



Economic Benefits of

of Green Infrastructure in Tucson ( }

Blue Moon Community Gardens

Social
* Heat Stress Mortality
* Recreation

Environment
e Air Pollution

Economic
* Property Value

* Floo
ECONOMIC ANALYSIS MAY REQUIRE RE-EVALUATION

BASED ON UNIQUE SITUATIONS



Triple Bottom Line

of Green Infrastructure in Tucson (¢ 9‘%

«+Avoided Water Consumption
AL "
Retreation Improvements

..........

Sustainable
.‘: i\
. Environment
(AR 1 .
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HAVE AN ECONOMIST ON THE TEAM

(REAL OR VIRTUAL)
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. RESOURCE

Pima County LID Working Group Website:
http://webcms.pima.gov/cms/one.aspx?portalld=169&pageld=65263

AutoCASE™ Beta Testing Project: Evaluation of GI/LID Benefits in the Pi

ma County Environment:
Same as above

Business Case Evaluator for Stormwater Management Website:
http://impactinfrastructurellc.com/blog/?p=233

Contact: irene.ogata@tucsonaz.gov




