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Analyzing Economic Benefits
of Green Infrastructure

Managing stormwater infrastructure : At What

Gray Infrastructure:

Escalating needs

e Deferred Maintenance
* Growing communities
e Climate Change

resulting in risin

QQ



Analyzing Economic Benefits
of Green Infrastructure

What We Want to Know



Analyzing Economic Benefits
of Green Infrastructure

A Cost-Benefit Analysis



Analyzing Economic Benefits

of Green Infrastructure

Does Gl Pay For Itself?
A Bit Complicated

Function: why do an analysis

e Evaluate alternatives
e Does cost exceed benefits
(Private : Expense + Revenue)
M Demonstrate range of benefit

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

Type: methodology
e Consultant

e Stormwater software

Metrics: Universal standards/site specific

Expense / benefit seeking

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

Net present value to stakeholders /
public

avoided costs

monetized social & environmental

benefits

life-cycle costs



Analyzing Economic Benefits
of Green Infrastructure

Green Infrastucture Benefit

Social
e Reduced flooding
* Greenways
* Human health

Environmental
e Water quality
0 e Air quality
L ) e Urban heat stress reduction

125 nmI 1% inches)

ol Economic

? * Increase property value
* Green jobs




Economic Benefits of Gl : in City of Tucson

The Business Case Evaluations for Tucson Projects

Function: Demonstrate range of net benefits

Method: AutoCASE™ | Business Case Evaluator

Metrics: Monetizing values, life-cycle
calibrated to local weather, regional
economy, demographics

Tucson Projects

Elements: Low Impact/Green Infrastructure

Manual <Reid Park
Road: Silverbell Road
Road: Scott Avenue

Tucson Basin | 2005 | Kinetic Surface Temperature

Garden: Blue Moon

entation 2006

Dr. Jay Golden, ASU SMART Center, UHI pres



Economic Benefits of Gl : in City of Tucson

@ LID/GI Guidance Manual

» Water Harvesting Basins /
Infiltration Basin

* Bio Retention Basins

* Xeriscape

» SwalePervious Pavers /
Porous Pavement

* Cistern

* Bioretention

e Curb Extensions

Function: Evaluate for Triple Bottom Line
Method: AutoCASE™




Economic Benefits of Gl : in City of Tucson

@ LID/GI Guidance Manual

Water Harvesting Basin

CapEx Flood Property Heat Cco2
Oo&M . . L. F-NPV S-NPV
Cost Risk Value Mortality |Emissions
10%| S 13,012 |-S 9|S 137 |S 16 |S 380 |sS 1,308 | $ 13,007 | S 15,091
Percentile 50%| S 13,198 |-S 7ls 350 |sS 53 |S 503 |S 1,345 | $13,192 | S 15,479
90%| S 13,368 |-S 5(s 1,132 |S 90 |S 652 |S 1,379 | $13,361 | S 16,268
*Per thousand square feet, relative to grey option (concrete)

e Use of universal values

Monetized social and environmental values
(some localized values included)




Economic Benefits of Gl : in Ci%of Tucson
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EARTHWORKS ARE MOST BENEFICIAL

Graph: Impact Infrustructure, LLC AutoCASE final report 7-2014



Economic Benefits of Gl : in City of Tucson

® silverbell Re-Design

e Bioretention

* Water harvesting basins
* Trees
e Traffic calming

Function: Evaluate Triple Bottom Line
Method: AutoCASE™



Economic Benefits of Gl : in City of Tucson

® Silverbell SROI Other Benefits

1% Reduced Flood
Risk

6%

Traffic calming:
e Avoidance of loss of life

Cost of Water: Reduced Hes
e Social + o Stress Mortali
. rartic Calming - 0,

e Direct 9 3%

Roundabouts
Energy savings: and Curb

uced
. . Extension
e Reduced Electricity 36% on5@

Air Quality + Climate Change:
e Reduced CO,

Water
13%



Economic Benefits of Gl : in City of Tucson

® silverbell Stakeholders’ Benefit
Community:

e Reduced traffic mortality

Direct
Financial

@ Value
11%

Economic Community o T
Other

 Social cost of water; security

Taxpayer

e Reduced accidents 31% 17%

e Reduced social cost of water '

Government/Taxpayer

e Decreased traffic accidents o

. . nwron:nental Econamicon

* Decreased flooding risk; % Business Activity Sl

m 25% eneficiary or
A A I A HA H i Customer

THE COMMUNITY BENEFITS OUT WEIGH

INDIVIDUAL DRIVER



Economic Benefits of Gl : in City of Tucson

® scott Avenue Re-Design

e Bioretention

* Water harvesting basins
* Trees
* [Traffic calming : road diet]

Scott Avenue
Construction curb cut : 2009

Function: Demonstrate range of net benefits = Triple Bottom Line
Method: Business Case Evaluator



Economic Benefits of Gl : in City of Tucson
/Flood Risk

: . ——Property Values
® Scott Avenue Re-Design Air perty

_ €O, Pollution
Social Emissions

* Heat Stress Mortality\/

Environmental

« Air Pollutionv”

* CO, Emissions

* Flood risk

Economic Heat Stress Mortality

* Property v

TREES ADDED TO GREEN INFRASTRUCTURE

HAS COMMUNITY BENEFIT




Economic Benefits of Gl : in City of Tucson
® Blue Moon Community Gardens

e Cistern
e Water harvesting basins

Function: Demonstrate range of net benefits
Method: Business Case Evaluator



Economic Benefits of Gl : in City of Tucson
® Blue Moon Community Gardens

e Residents of Tucson House
e Actively involved in design

Tucson
House

Before : 2011



Economic Benefits of Gl : in City of Tucson
® Blue Moon Community Gardens

Social
 Heat Stress Mortality co2 Air Pollution
. missions
¢ Recreation
Environment )
) ] Recreational
e Air Pollution Use Value

Economic Flood Risk

Property Value
Heat Stress

Mortality

GI ECONOMIC ANALYSIS REQUIRES RE-EVALUATION

BASED ON UNIQUE SITUATIONS




Economic Benefits of Green Infrastructure

A Few Considerations

CLIMATE CHANGE HAS ALTERED'WEATHER PATTERNS

Garfin, G., G.Franco, H. Blanco, A.Comrie, P.Gonzalez, T.Piechota, R.Smyth, and R.Waskom, 2014: Ch. 20: Southwest. Climate Change Impact
s in the United States. The Third National Climate Assessment, ).M.Melillo, Terese (T.C.) Richmond, and G.W.Yohe, Eds, U.S. Global Change
Research Programs .

2013 Institute of Environment



Economic Benefits of Green Infrastructure

CLIMATE CHANGE HASIALTERED"WEATHER PATTERNS

STORMWATERINERASTRUCTURESTANDARDS CHANGING



https://www.google.com/url?q=http://activerain.trulia.com/states/NY/cities/Scarsdale/communities/Scarsdale Home Improvement&sa=U&ei=4JVoU8m0BZbjoAT5qIGYAQ&ved=0CDYQ9QEwBDhQ&usg=AFQjCNGd432_50TXMP-jaHmHT_h620BCWA

Economic Benefits of Green Infrastructure

A Few Considerations

CLIMATE CHANGE HASTALTERED'WEATHER PATTERNS

STORMWATERINERASTRUCTURE STANDARDS CHANGING

ECONOMICANALYSISIPARTTOE INEORIVIED
DECISION-MAKING PROCESS



https://www.google.com/url?q=http://activerain.trulia.com/states/NY/cities/Scarsdale/communities/Scarsdale Home Improvement&sa=U&ei=4JVoU8m0BZbjoAT5qIGYAQ&ved=0CDYQ9QEwBDhQ&usg=AFQjCNGd432_50TXMP-jaHmHT_h620BCWA

Economic Benefits of Green Infrastructure

SUMMARY TRIPLE BOTTOM LINE & NEXT STEP

Avoided Water Consumption
Recreation Improvements

* Community Amenities — Urban Canopy
Protect/Improve Public Health

CO, Reduction °

Habitat Enhancement
Water Quality Improvement ¢
Water for the Environment ¢

Life Cycle Costs

* Governance — Fiduciary Responsibility
Reduced Flood Damage

Water Security



Economic Benefits of Green Infrastructure

NEXT STEP

Downtown Links Houghton Road

FUNCTION : EVALUATE ALTERNATIVES



« Office of Integrated Planning
* Tucson Water
*DOT

" SCHOOL of
SUSTAINABILITY



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 Pima Coun

ty Environment:
Same as above

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

Contact: irene.ogata@tucsonaz.gov
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