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Background: Flood Risk Quantification
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Background: Flood Risk Calculator
• 40+ years of experience in risk estimation on our team

• Customized spreadsheet model built to replicate Hazus, BCA Toolkit, and integrate additional methodologies

• Flood Risk Calculator built to standardize and automate spreadsheet model
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Flood Risk Calculator
An Arcadis Product
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Background: Benefit Cost Analyses

6

Benefits

• Losses avoided

• Value added

• Social

• Environmental

• Economic

• Policies that reduce risk

Costs

• Estimates for flood resilience 
investments

Uses

• Baseline risk and vulnerability 
assessments

• Loss avoidance assessments

• Alternatives evaluation

• Consensus building for project 
implementation

• Justification of public or private 
expenditure

• Funding applications

• Life cycle analyses

Components

25 January 2023© Arcadis 2023



Case Studies
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Nantucket: Informing risk-based planning at community scale

Boston: Detailed Benefit-Cost Analysis for neighborhood-level flood mitigation 
design and implementation planning

Funding: Use in grant application development for federal funding 

Equity: Incorporating social equity weights 



Nantucket 
Coastal 
Resilience Plan
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An island-wide adaptation 
plan that used risk 
quantification to drive 
decisions about how and 
where to adapt to erosion and 
flooding 

Source: Town of Nantucket
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Nantucket Coastal Resilience Plan
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Coastal Resilience Solutions for East Boston 
and Charlestown (Phase II)
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Coastal modeling performed by Woods Hole Group to 
inform project sequencing and distribute loss avoidance 
under different adaptation scenarios 

Source: Woods Hole Group

Source: City of Boston

East 

Boston



Coastal Resilience Solutions for East Boston and 
Charlestown (Phase II)
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Urban Water Department
Stormwater Flood Mitigation Project
Standard output from FRC (below) is directly entered 
into FEMA BCA Toolkit (right)
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Social Equity Weighting
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Published: 2017
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Application in Risk-Based Flood Resilience Strategy

25 January 2023© Arcadis 2023 15

19%

64% 43% 14%
-12%

39%

$0.0

$0.5

$1.0

$1.5

$2.0

$2.5

$3.0

$3.5

$4.0

A B C D E F

E
x
p

e
c
te

d
 A

n
n

u
a
l 

D
a
m

a
g

e

B
ill

io
n
s

Neighborhood

Direct Physical Damage Social Equity Weighted Direct Physical Damage



…. But why?

• Risk quantification helps inform 
decision-making 

• Improved internal workflows allows 
us to do MORE for climate 
adaptation 

• Need to increase digital capacity in 
our industry
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Arcadis. Improving quality of life.

Heather Sprague, PE

Water Resources Engineer

Contact Us

Heather.Sprague@arcadis.com

Trevor Johnson, AICP

Senior Resilience Planner

Trevor.Johnson@arcadis.com
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