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Å9:30 to 9:45 Introductions and Overview  
ÅCalculating Triple Bottom Line Returns and Valuing Public Benefits 
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ÅCase 2. Fort Worth, TX 
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Introductions and Overview 
John Parker, ENV-SP, Chief Economist, Impact Infrastructure, Inc. 

John Wise, PE, CFM, ENV-SP, Managing Principal, Stantec 

Mikel Wilkens, PE, ENV-SP, Environmental/Sustainability Program Manager, VERDUNITY 



Overview 

ÅAs projects get more complex, engineers must adjust to new 
paradigms.  

ÅFederal funding, regulation, best value based procurements, 
community sustainability and resilience requirements increase the 
need for decisions based on Cost-Benefit, LCCA, and TBL Analysis.  

ÅPractical and accessible economic tools help engineers deliver value 
and compelling business cases for green infrastructure to varied 
stakeholders. 



Calculating Triple Bottom Line 
Returns and Valuing Public Benefits 



Sustainability and the Public Good 

ÅThere are always public and quality of life benefits associated with 
infrastructure. Indeed, we build infrastructure for the public good and 
the public benefits that it brings. That is why these projects are called 
Public Works.  

ÅInfrastructure projects are often sold on their sustainability benefits 
or how the infrastructure contributes to resiliency.  

ÅThe sustainability benefits can help make the business case for a 
project that otherwise just looks like a cost on the public ledger.  

ÅThese sustainability benefits can include resiliency and insurance 
against climate change.  



Custodians of the Public Good 

ÅAEC firms are more and more being hired to assess, or be responsible 
for, infrastructure's impact on sustainability and ecosystems.  

ÅThese firms are being asked to minimize the negative externalities of 
their projects while at the same time maximizing the positive spin-
offs and public benefits.  

ÅThere is a need for a decision framework that is transparent, objective 
and can evaluate infrastructure project sustainability.  

ÅCBA can be made to fit this bill, and when standardized and 
integrated into BIM can be a key risk management tool. 

 



Green? Prove it! 
ÅThe demands to plan, build and operate responsibly are dramatically 

increasing.  

ÅStakeholders are becoming more sensitive, organized, and vocal. As 
a result, infrastructure projects should take responsibility for their 
externalities.  

ÅStandardization of the data, methodologies, and output from CBA is 
required to make it accessible to Architecture, Engineering and 
Consulting (AEC) firms in their familiar planning, design, and 
construction processes.  

ÅA standardized cost benefit framework that monetizes externalities 
allows AEC firms to respond rationally and in ways that are 
simultaneously defensible and transparent to all stakeholders.  



Sustainable Return on Investment (S-ROI) 
Process for calculating benefits and costs of a project to justify an 
investment or compare projects.  
 
Å Cost-Benefit Analysis (CBA) ς measuring financial cash flows and 

externalities (environmental and social) 
Å Risk Analysis ς measuring the risk associated with inputs and 

methodologies used in CBA  
Å Multiple Account CBA ς Ƴƛƴƛ /.!Ωǎ ōȅ ǎǘŀƪŜƘƻƭŘŜǊ ƻǊ ŀŎŎƻǳƴǘ 
 
The S-whL ǇǊƻŎŜǎǎ ŀŎŎƻǳƴǘǎ ŦƻǊ ŀ ǇǊƻƧŜŎǘΩǎ ǘǊƛǇƭŜ ōƻǘǘƻƳ ƭƛƴŜ ς its full 
range of economic/financial, environmental, and social impacts.  



S-ROI 

ÅMonetary valuation of Triple 
Bottom Line 

ÅProven method in multiple 
contexts 

ÅApplicable for program, 
project level decisions 

ÅAccounts for risk & uncertainty 



S-ROI 



When the Chickens Come Home to Roost 
ÅMaking comprehensive Cost Benefit Analysis (CBA) part of infrastructure 

planning exposes environmental and societal risks that may become financial 
risks.  

ÅStandards engender productivity. They reduce waste, improve communication, 
and reduce risks. 

ÅCBA has to be standardized and embedded into engineering, architecture and 
design processes such as Building Information Modelling (BIM).  

ÅIf an AEC firm is designing an infrastructure project and has not developed a 
plan to deal with wetland loss it may have angry birders on its case. When 
peoples' hackles are raised, environmental and social risks can quickly become 
project and financial risks with real dollar impacts.  

ÅThis is why so many companies in industries with active opponents or sensitive 
stakeholders are using CBA to put prices on non-market goods and services to 
determine value 

 



Standardization Lets Project Professionals Use CBA -1 

ÅEconomists wanting to do custom studies are ignoring the standardization 
being driven by governments, the accumulation of research in databases 
and the application of benefits transfer using meta-analyses. 

ÅThe answer is - don't leave it to economists. Give the tools to those who 
know the most about the project, the professional planners, engineers 
and architects. And make it part of the BIM workflow these professionals 
use so that it can be run often and used for all the small design changes 
that affect the sustainability of a project.  

ÅStandardization of CBA data and methodologies means that it can be 
embedded in BIM and automatically extract up to date project data.  



Standardization Lets Project Professionals Use CBA - 2 

ÅAs every tree placed in a project is registered in a BIM model and can be 
fed into the CBA analysis and the urban heat island benefits, the 
stormwater flood control, water, and air quality and carbon benefits are 
fed back to the designer in real time.  

ÅMaking CBA part of infrastructure planning exposes environmental and 
societal values and risks that may become financial risks.  

ÅGiven advancement in the volume of research, databases and meta-
analyses that summarize it, and government initiatives to standardize 
CBA, large and small design decisions on infrastructure projects that affect 
sustainability and project risk can be made by project professionals as 
part of their BIM workflow.  



Autocase: Economic Analysis Software 



The Value of Green Infrastructure 
Examples: Tucson, AZ; Fort Worth, TX; Los Angeles, CA 



The Value of Green Infrastructure 
Tucson, AZ 



The Rationale ς !ǳǘƻŎŀǎŜϰ ŀƴŘ 9ƴǾƛǎƛƻƴϰ 

To make sensible comparisons between green infrastructure/low impact 
development and traditional grey infrastructure  

ÁThrough a common metric  

ÁTo value the risk & benefits of sustainable projects 

ÁIntegrating engineering and economic methods to price options for 
decision-making. 

ÁIdentify optimal outcomes 

ÁSo that the project is done right and the right project is done. 

ÁTo provide a tool for professional designers to utilize and better 
understand design configurations and the benefits of GI/LID.  

 



Premise 

ÁIn more humid areas GI/LID practices are cost-effective by 
enhancing the potential for reducing or eliminating the 
risk of sewer overflows. 

ÁPotential contaminant migration in stormwater tends to 
be more limited in arid environments as water bodies are 
few and groundwater is deep.  

ÁStormwater management important because use of 
stormwater can offset the need for potable water.   

ÁVegetation watered with stormwater - potential to 
decrease energy use, improve quality of life by mitigating 
effects from the urban heat island. 



Background  

ÁThe Pima County Regional Flood Control District and 
the City of Tucson, created a Low Impact Development 
and Green Infrastructure Guidance Manual to 
facilitate the adoption of GI/LID practices following a 
joint Water-Wastewater (2010) Infrastructure, Supply 
and Planning Study 

ÁDespite efficient water use, best practices in 
stormwater management, and water re-use, 
renewable water resources are diminishing due to 
drought across the Colorado River Basin as the 
population grows. 

 



Unique Regional Aspects 

ÁDoes not have combined sanitary sewers/storm 
sewer  
ÁDoes not suffer from combined sewer overflow problems  

ÁThe desert environment does experience monsoons with 
potential for severe flooding  

ÁAlso seeks the beneficial use of stormwater for irrigation.  

ÁAutoCASEϰ ǿŀǎ ƳŀŘŜ ƳƻǊŜ ǳǎŜŦǳƭ ōȅ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ 
cost and benefit based on the desert regions 
common to the arid Southwest.  



Goal and Rationale  

ÁTo evaluate GI/LID benefits in the Pima County 
environment.  

ÁAutoCASETM uses economic and risk analysis to evaluate 
costs and multi-benefits using AutoCAD Civil3D files of 
GI/LID practices.   

ÁBecause of the motivating factors for use of GI/LID unique 
in Pima County, there is a need to evaluate the costs and 
multi-benefits of these features in that environment.  

ÁThis comparison provides a framework for how community 
can plan and adapt to become more resilient utilizing 
GI/LID in stormwater-management.  

 



Deliverables 

ÁA beta version of AutoCASE TM with initial parameters for GI/LID practices. 

ÁEvaluation costs/multi-benefits of two clustered GI/LID scenarios 
(commercial site and transportation corridor) considering a series of 
individual practices. 

ÁList of factors that contribute most to the two scenarios to calculate 
effectiveness of the GI/LID practices with the associated probabilities.  

ÁEvaluation of the economic and environmental returns from investing in 
GI/LID practices in the arid west 
Áe.g. recreational benefits, air pollution reduction, carbon reduction, water quality 

improvements, lower urban heat island mortality rate etc. 

 



GI/LID Features Evaluated 

ÁEight green infrastructure (GI) features evaluated 

ÁFeatures also combined in two sites: 

- A commercial site 

- A roadway reach 

ÁEconomic analysis used to determine which GI features provide the 
greatest benefits in Tucson and how they can be used to comply with: 

- Commercial rainwater harvesting ordinance 

- Green streets guidelines 



GI/LID Practices Evaluated 

ÁWater Harvesting Basins 

ÁBio Retention Basins  

ÁXeriscape Swales 

ÁCisterns 

ÁInfiltration Trenches 

ÁDetention Basins (or Extended Detention Basins) 

ÁPervious Pavers 

ÁCurb Extensions, new & retrofit chicanes, medians, road diets with inlets to 
gather street water runoff, traffic circles) 



Cost-Benefit Considerations 
ÁWater Costs (assumed to be water costs associated with 

irrigation reduction/potable water savings, and water 
pumping costs) 

ÁEnergy Savings (especially energy reduction from shading) 

ÁOperation & Maintenance (assumed to include maintenance 
required for continued functionality of GI). 

ÁA distribution of costs, benefits and possible outcomes as 
described by the following factors.  
ÁDirect Financial Return on Investment 

ÁSustainable Return on Investment  

 



Methodology ς Risk Analysis 
Approach 

ÁReflecting the range of uncertainty about inputs as 
well as their most likely values.  

ÁA probability distribution representing the outcome 
of future events, based on limited information.  

ÁInput into a Monte Carlo risk analysis following a 
cost-benefit approach.   



Outcomes 

ÁEvaluation of usability and usefulness of the 
AutoCASEϰ ŀƴŘ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ ǘƘŜ Řŀǘŀ ǳǎŜŘΦ  

ÁA description of Envision scoring of GI/LID features 
to articulate the link between GI/LID and Envision.  

ÁAn evaluation on the possible use by the City and 
/ƻǳƴǘȅ ŦƻǊ ǘƘŜ 9ƴǾƛǎƛƻƴϰ {ȅǎǘŜƳ ǘƻ ŀǎǎŜǎǎ DLκ[L5 
practices. 



Findings 

ÁGI/LID features (best management 
practices) added to the 
conventional design provide 
multiple high impact social benefits 
on both sites analyzed 

- Commercial Site  

- Road Re-Design 



Downtown Links: Project Site 
Before the construction 

After the construction 

Basins 


